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EXECUTIVE SUMMARY

The construction of the 241-AP 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 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 sixth double-shell tank farm
built (241-AP tank farm) or produced similar reduced margins.

The secondary liner bottom thickness was increased from 1/4-in. in the 241-AY tank farm to 3/8
in. in the 241-AP tank farm and the primary tank bottom thickness was increased from 3/8-in. to
1/2-in. The American Society for Testing and Materials (ASTM) A537-79 carbon steel plate
material utilized in the 241-AP tank farm also varied from the ASTM A515-65 carbon steel plate
used in the 241-AY tank farm. ASTM A537 provides a higher yield strength.

During construction of the 241-AP tank farm, primary tank bottom weld rejection was
significantly improved over that seen during 241-AY-102 tank construction. A weld rejection of
5% to 12% was noted in the 241-AP tank farm, while tank AY-102 primary bottom saw a 34%
weld rejection. There were two out-of-specification bulges in primary tank AP-104. Dead
weight was placed on the bulges, which brought the primary bottom into specification. No
bulges were found in any of the secondary liner bottoms. All 241-AP tank farm stress relief
processes were completed successfully using alternate code requirements (1000°F for three hours
per inch or 950°F for 5 hours for AP-108 only) and were accepted. There is a higher certainty of
proper stress relief in the 241-AP tank farm than was noted for tank AY-102.

Litecrete 60M was the castable refractory material utilized in the 241-AP tank farm tanks (RPP-
19097, Evaluation of Insulating Concrete in Hanford Double-Shell Tanks, incorrectly indicates
that Lite Wate 70 castable refractory material was used). For tanks AP-101 through AP-107, no
indication of out-of-specification refractory was found. Plastic shrinkage cracks were found in
tank AP-108 refractory, caused by curing too quickly. These cracks were filled with refractory
material and the refractory was accepted.

Tank bottom bulging, refractory material quality, post-weld stress relieving, and primary tank
bottom weld rejection in the 241-AP tank farm were improved when compared to tank AY-102.
These issues, along with others (e.g. concrete foundation and encasement repairs and weld joint
preparation), are judged to be minor. Overall condition of the 241-AP 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 construction, noting any difficulties encountered for the
241-AP tank farm, the sixth 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). Intank AY-102, 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 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 (Interoffice MemorandumWRPS-1204931, Double-Shell Tank 241-AY-102 Primary
Tank Leak Extent of Condition Evaluation and Recommended Annulus Visual Inspection
Intervals). The EOC evaluation identified 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 a precursor for
accelerated corrosion and premature failure. Analysis of these tanks was considered to be the
first phase and was documented in the following reports:

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

Integrity

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

e 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 external letter
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. 241-AW and 241-AN tank farms were evaluated in the following reports:

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

e RPP-RPT-55982, 241-AN Tank Farm Construction Extent of Condition Review for Tank
Integrity

This report is the last of the six extent-of-condition reports for the Hanford DSTs.

1-1
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11 PURPOSE

The construction of the 241-AP 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-AP tank farm was the sixth farm to
be constructed and is the focus of this report. Table 1-1 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 2014

Tank Earm Number of Construction Construction Initial Service Current Age
Tanks Period Project Operation Life g

241-AY 2 1968 — 1970 IAP-614 1971

241-AZ 2 1970 - 1974 HAP-647 1976 20 38

241-SY 3 1974 - 1977 B-101 1977 50 37

241-AW 6 1976 — 1979 B-120 1980 50 34

241-AN 7 1977 — 1980 B-130, B-170 1981 50 33

241-AP 8 1982 — 1986 B-340 1986 50 28
Total 28

) S Table 1-2. Letter Designations for
In the construction records, letter designations A 241-AP Tank Farm

through P were often used to identify each primary

tank or secondary liner. Table 1-2 provides a legend ‘

for these letter designations. AP-101

AP-102 K D
1.3 DOUBLE-SHELL TANK DESCRIPTION AP-103 0 H
Each DST consists of a primary carbon steel tank ey bl =
inside of a secondary carbon steel liner, which is AP-105 P B
surrounded by a reinforced concrete shell. The AP-106 L A
primary steel tank rests atop an 8-in. insulating AP-107 J E
concrete slab, separating it from the secondary steel AP-108 I c

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.
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Surface Level Probe
(ENRAF and Manual Tape) 1105 Level Detector

Camora Observation Port f / Dome Elevalion
K
x G Exhaust Stack
Annulus Pump Pit b ‘ _ Continuous
PR \ // ,/ " A Monitor
- ———

Leak Detection Pit \ i —
~ o =

£

LIRS

Figure 1-1. Double-Shell Tank Construction

Each tank in the 241-AP tank farm has 71 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
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20 241-AP TANK FARM CONSTRUCTION INFORMATION

The 241-AP tank farm was constructed between 1982 and 1986. It was designated as Project
B-340, 241-AP Tank Farm. Rockwell Hanford Operations (Rockwell) built the tank farm for the
United States Department of Energy (DOE). The 241-AP tank farm contains eight tanks and
ancillary equipment. American Bridge Division of US Steel Corporation (American Bridge) was
contracted to build the farm. Construction management was provided by J.A. Jones.

The 241-AP tank farm was built according to SD-340-FDC-001, Function Design Criteria, and
the following construction specifications:

e B-340-D1, Design Specification for Primary and Secondary Steel Tanks 241-AP Tank
Farm
B-340-C1, Construction Specification for the 241-AP Tank Farm Site Preparation
B-340-C2, Construction Specification for the 241-AP Tank Farm Site Excavation
B-340-C3, Construction Specification for the 241-AP Tank Farm Tank Foundations
B-340-C4, Construction Specification for Primary and Secondary Steel Tanks 241-AP
Tank Farm
B-340-C5, Construction Specification for the 241-AP Tank Farm Tank Encasement
e B-340-C6, Construction Specification for the 241-AP Tank Farm Backfill
e B-340-C7, Construction Specification for the 241-AP Tank Farm Completion

The following three specifications were added to support additional project scope:
e B-340-C8, Construction Specification for the 241-AP Tank Farm — 242A Evaporator
Modifications
e B-340-C9, Construction Specification for 241-AP Tank Farm Cathodic Protection
Systems
e B-340-C10, Construction Specification for 241-AP Tank Farm Additional Pipe Line

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-340. This information includes:

Inspection Reports

Radiographic Test Reports

Materials Certifications

Non-conformance reports

Project reports, correspondence, and meeting minutes

ISAE I

There is no evidence of daily logbook entries for construction of the 241-AP tank farm. Daily
logbooks generally describe key construction events and issues; without the daily logbooks,
some sections may lack extensive detail. 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.

2-1
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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-AP tank farm. The primary change in material selection was to use
American Society for Testing and Materials (ASTM') A537-79, Pressure Vessel Plates, Heat
Treated, Carbon-Manganese-Silicon (Specification B-340-C4), for construction of the primary
and secondary liners instead of ASTM A515, Pressure Vessel Plates, Carbon Steel, for
Intermediate and Higher Temperature Service, Grade 60, used in the 241-AY tank farm.

In the 241-AP tank farm, the thickness of the secondary liner bottom plate is increased to 3/8-in.
from 1/4-in. seen in the 241-AY tank farm. The primary tank bottom was increased from 3/8-in.
to 1/2-in. sections. The refractory material was changed from Kaolite? 2200L1 castable
refractory to Litecrete 60M castable refractory. 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-AP tank farms.

Table 3-1. Materials Comparison

| Material | 241-AY TankFarm | 241-AP TankFarm |

3000 psi 4500 psi Type Il for the

foundations
Concrete Type V for the walls Type IlI .
for the haunch and dome 5000 psi Type |1 for the walls,

domes, and haunches
ASTM A432 for the walls,

Reinforcing Bar dome and haunch A615, Grade 60, except #3 ties

9 ASTM A15 for the shall be Grade 40
foundation

Steel Plate ASTM A515-65 ASTM A537-79, Class 1

Refractory Kaolite 2200L1 Litecrete 60M

3.1 CONCRETE

The structural concrete used in the 241-AP tank farm foundation construction required a 4,500
psi, 28-day compressive strength. The structural concrete used in the 241-AP tank farm concrete
shell construction required a 5,000 psi, 28-day compressive strength. The cement for all
structural concrete used in 241-AP tank farm tank construction conformed to ASTM C150 Type
Il (Low Alkali). Inthe 241-AY tank farm, HWS-7791, Specification for Side Walls and Dome
Nuclear Waste Storage Tank Project IAP-614 Purex Tank Expansion, specifies Type V concrete
for the tank walls and Type 111 cement for haunch and dome portions of the tank. From ASTM
C150, Standard Specification for Portland Cement, Type Il cement is for general use with

! ASTM is a registered trademark of American Society for Testing and Materials.
2 Kaolite is a registered trademark of Babcock & Wilcox Company.
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moderate sulfate resistance and moderate heat of hydration. Type Il1l cement is high early
strength cement, and Type V cement is high sulfate resistant cement.

3.2 REINFORCING BAR

The tank foundation was reinforced with ASTM A615, Grade 60, specifications with minimum
yield strength of 60,000 psi. #5, #6, #7, #8, and #10 rebar was utilized to reinforce the tank
foundation (see H-2-90439, Structural Concrete Tank Foundation Plan and Details, for details)
while ASTM A615, Grade 60, #6, #7, #8, #9, and #10 rebar was utilized to reinforce the
concrete walls and dome sections (see H-2-90441, Structural Dome Reinforcement Plan and
Detail, and H-2-90442, Structural Tank Section and Haunch Reinforcement, for details).

3.3 STEEL PLATE

All primary tank and secondary liner plates used in the 241-AP tank farm were manufactured to
ASTM A537-79, Class 1, standard. The selection of ASTM A537 was a change from ASTM
A515 used in the 241-AY tank farm. ASTM A537 is a fine grain size metal produced for
moderate and lower temperature service, 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. The
241-AP tank farm tanks were erected using the American Society of Mechanical Engineers
(ASME?), Boiler and Pressure Vessel Code, 1980 through winter 1981 Editions and Addenda of
the code.

3.3.1 Secondary Plate

The secondary liner plates consisted of 3/8-in., 1/2-in., and 9/16-in. sections (see H-2-90534,
Tank Cross Section 241-AP Tank Farm, for details). The 1/2-in. plate was used in the transition
plate from the lower knuckle to the bottom and first course of the liner. The 9/16-in. plate was
used in the lower knuckle, and the 3/8-in. plate was used for the liner floor, walls and upper
knuckle, an increase over the 1/4-in. plate used in the 241-AY tank farm.

3.3.2 Primary Plate

The primary tank bottom utilizes 15/16-in., 3/4-in., 9/16-in., and 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 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 top transition plate. The transition plate from the lower knuckle to the tank bottom and first
course is 15/16-in. thick. The first course is 3/4-in. thick, the second course is 9/16-in. and the
next two courses are 1/2-in. thick. The top transition plate is welded to a 1/2-in. thick top
knuckle (see H-2-90534, for details). The dome of the tank was constructed of 3/8-in. plate
welded to the top knuckle, with exception of a 6-ft. diameter 1/2-in. thick plate used in the center
of the tank domes. Figure 3-1 shows the configuration of the primary tank wall and the thickness
of each course.

¥ ASME is a registered trademark of American Society of Mechanical Engineers
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Figure 3-1. Primary Tank Wall Configuration and Thickness
3.3.3 Material Certification

Material certifications and chemical and physical test reports were required for each steel plate
containing the heat and slab number. 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.
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3.4 REFRACTORY

Litecrete 60M was the refractory material used in the 241-AP tank farm. The refractory was
required to limit the structural concrete base slab to a maximum temperature of 500°F during the
post-weld stress relief. The material had to have an average (out of 5 test specimens) minimum
compressive strength at or above 130 psi. The 241-AY tank farm used Kaolite 2200-LI castable
refractory. Litecrete 60M was certified to comply with the physical and insulating properties
specified in B-340-C4 (see App. Figure A-1).

3.5 PIPING

All pipe used for permanent risers was manufactured to ASTM A53 or ASTM A106
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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40 CONSTRUCTION SEQUENCE

Construction of the eight 241-AP tank farm tanks was awarded to American Bridge. Excavation
began in 1982 and the project was completed in 1986. J.A. Jones acted as construction
management for the project.

A listing of the construction sequence follows:

1.

N

o s

11.
12.
13.
14.

15.

16.

17.
18.
19.
20.
21.
22.

23.
24.

25.

Install reinforced structural concrete foundation for each of the eight 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.

When the secondary liner was fabricated over the tank foundation a plywood protective
layer was installed over the tank foundation.

Install cribbing and jack stands for secondary liner bottom fabrication.

Fabricate secondary liner bottom on top of cribbing and jack stands.

Inspect secondary liner bottom.

Remove plywood and lower the secondary liner bottom onto the concrete foundation or
move the liner from its construction location to its permanent location.

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.

Pour the refractory.

Remove forms from refractory air slots.

When primary tank bottoms were fabricated over the refractory, a plywood protective
layer was installed on the refractory.

Install cribbing and jack stands for primary tank bottom fabrication.

Fabricate primary tank bottom on top of cribbing and jack stands.

Inspect primary tank bottom.

Lower the primary tank bottom onto the refractory or move the tank bottom from its
construction location to its permanent location.

Weld the first, second, third, and fourth course plates, as well as the upper knuckle to the
primary tank.

Weld the secondary liner course plates up to the last course (not including the upper
knuckle).

Fabricate tank dome and penetrations inside the primary tank.

Raise tank dome into place and weld it to the primary tank upper knuckle.

Install insulation around the primary tank walls and dome in preparation for stress relief.
Conduct stress relief of the primary tank.

Conduct hydrostatic test of the primary tank.

Install upper knuckle and attach metal flashing between secondary upper knuckle and
primary tank dome.

Install annulus penetrations.

Place concrete in four sections, including two vertical lifts, a haunch pour, and a dome
pour.

Install the leak detection system, including the leak detection drain piping, sump, and
well.
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26.  Start backfilling the tank farm area.

27.  Install appurtenances.

28.  Backfill to top of the domes.

29. Install the waste transfer system of piping, pump pits, and valve pits.
30.  Complete backfill.

41 CONCRETE FOUNDATION

The foundation is composed of reinforcing steel
and concrete requiring a 4500 psi, 28-day
compressive strength (see drawing H-2-90439,
Structural Concrete Tank Foundation Plan and
Details, and B-340-C3, Construction
Specification for the 241-AP Tank Farm Tank
Foundations, for details).

The structural reinforced concrete foundations
are 89-ft. 6-in. in diameter. The foundation is 2-
ft. 8-in. thick from foundation center to a
diameter of 81-ft. The foundation is 2-ft. thick
from a diameter of 81-ft. to the edge of the
foundation. The drop in foundation thickness

Figure 4-1. Concrete Foundation Placement

from 2-ft. 8-in. thick to 2-ft., creates an 8-in.
' Photo 108941-8 Taken 8/9/1983
thick shoulder, seen in Figure 4-1. The purpose (Photo cn) (Taken )

of the shoulder was to resist inward
lateral displacement of the concrete
wall due to external forces (e.g. soil
pressure).

Concrete Shell ———>

Two rebar mats were installed,
followed by instrumentation conduit.
Concrete forms were then installed,
including those for drain slots in the
top of the foundation. The concrete
was then placed and set. Following
the concrete cure, forms were

removed and high spots on the ] . i
foundation were ground down. Figure 4-2. 241-AY Leak Detection Design

Concrete Foundation

L Foundation Slab Leak
Leak Detection Pit Well ~ DrainLine Detection Drains

Structural reinforced foundations for all tanks in the 241-AP tank farm contain drain slots to
direct any liquid to the leak detection drain slot. This leak detection drain slot is a change from
the configuration seen in the 241-AY tank farm construction. In the 241-AY tank farm, a drain
pipe was used to drain the foundation at three different locations as seen in Figure 4-2, and the
drain pipe drained to the leak detection sump.
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The leak detection drain slot design was 241-AP Tank Farm
first used in construction of the 241-AW
tank farm foundations because a pipefitter
strike threatened to delay the project, as
noted in RPP-RPT-55981, 241-AW Tank
Farm Construction Extent of Condition ‘
Review for Tank Integrity. The leak
detection drain slot in the 241-AP tank
farm foundations stop at the 8-in. curb
where they drain into a section of drain
pipe imbedded in the concrete, as seen in
Figure 4-3. The drain pipe extends to the
edge of the foundation where it is then Figure 4-3. 241-AP Foundat-ion Leak Detection
connected to an encased drain line System Design

manifold, which drains to a common leak
detection sump that services four tanks. In the
241-AP tank farm, there are only two leak
detection sumps, with four tanks draining to each.
This is an important distinguishing characteristic
from all of other DST farm designs.

SECONDARY LINER-,

TC LEAK DETECTION PIT

3 6 in. imbedded
DEfAILC plpe

42 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 9/16-in.
thick carbon steel. This thickness is increased
from the 1/4-in. thick bottoms and bottom
knuckles of the 241-AY tank farm secondary Figure 4-4. Fabrication of Secondary Liner
liners. Bottom. (Photo 110871-1) (Tank 12/28/1983)

The secondary liner bottoms for the 241-AP tank
farm were constructed onsite, as shown in Figure
4-4 and Figure 4-5. Many of the tank bottoms
were constructed over cribbing in neighboring
locations prior to being moved by crane to their
final location.

Before beginning the fabrication of a secondary
liner bottom over a tank foundation, crews would
place a layer of plywood over the reinforced
concrete foundation. Staging was then erected to
provide an elevated structure on which to fabricate
the tank bottom. Elevating the tank bottom » i
allowed access to its underside for fabrication Figure 4-5. Fabrication of Secondary Liner

purposes. During construction of the 241-AP tank Bottom. (Photo 110871-3)
farm, crews made use of unused level space (Taken 12/28/1983)
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between tanks AP-103 and AP-105, and AP-104 and AP-106 when constructing both secondary
and primary tank bottoms.

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 9/16-in. thick carbon steel,
were fabricated offsite at Hogan Manufacturing, prior to being shipped to the worksite for
welding to join the knuckles with the adjacent plates.

After completion and inspection of the welds, the
secondary liner bottom was lowered or moved onto
its foundation using two cranes. This placement can
be seen in progress in Figure 4-6. Lifting lugs were
installed as part of a superstructure used to support
the tank liner from above to limit deformation during
the move.

43 REFRACTORY

The refractory design used for the 241-AP tank farm
tanks specified a nominal 8-in. thick layer of
refractory material to be located between the primary
tank bottom and secondary liner bottom. Litecrete
60M was the refractory material used in the 241-AP
tank farm. The primary purpose of the refractory

was to act as an insulating barrier between the Figure 4-6. Transporting a Secondary
primary tank and the concrete foundation during Liner Bottom from Cribbing to
post-weld stress relieving where temperatures of up Foundation (Photo 8400302-36¢cn)
to 1100°F were required in the primary tank. The (Taken 1/4/1984)

refractory would prevent the structural concrete
temperature from rising above 500°F.

The refractory pad housed air
supply piping, thermocouple
conduit, and air distribution
slots. The air distribution slots
allowed airflow to cool the
primary tank bottom and to
direct potential leaks to the
tank annulus where leak
detectors are located (see H-2-
90440, Structural Insulating
Concrete Plan and Details, for
details). The eight air supply
pipes (shown in Figure 4-7)
terminate at the center of the
tank at an air distribution ring.

Figure 4-7. Refractory Placement (Photo 8401213-32cn)
(Taken 2/24/1984)
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After reaching the center air distribution ring, the air travels toward the annulus through air
distribution slots that are cast into the refractory to be exhausted through annulus risers.

Prior to placing the refractory,
a 7-in. by 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 gl
bottom during post-weld - =
stress relieving. Forms were Figure 4-8. Refractory Air Distribution Slot Forming (Photo
used to create the air 8402704-14cn) (Taken 4/18/1984)

distribution slots in the refractory. These forms can be seen in Figure 4-8.

To protect the refractory from damage, it was placed during the warmer months, and covered
with a plastic sheeting to prevent it from getting wet. This protection was utilized to prevent
degradation of the refractory material as a result of excess moisture and freezing. Damage to
refractory as a result of excess moisture and freezing had occurred during previous tank farm
construction projects.

44  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 15/16-in. thick carbon
steel. The remainder of the plate in the
primary tank bottom is1/2-in. thick carbon
steel, except a 7/8-in. thick plate is used to
transition between the 1/2-in plate and 15/16-
in. knuckle. This thickness is an increase from
over the 3/8-in. thick bottoms of the 241-AY
tank farm primary tanks. Following

completion of refractory installation, the Figure 4-9. Primary Tank Bottom Erection

primary tar_lk _bottom was fabricated using a (Photo 8402306-5¢n) (Taken 3/28/1984)
sequence similar to that used for the secondary

liner bottom. For the primary tank bottoms not using the previously erected staging between the
tanks, a protective layer of plywood was placed on the refractory and staging was erected to
support the liner during construction as shown in Figure 4-9. 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
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bottom plate. After inspection of the welds, the primary tank was then transferred to its final
location and lowered onto the refractory.

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 is
made up of four courses of carbon steel plates
between the lower and upper knuckles. The plates in
the first course are 3/4-in. thick, the next course is
9/16-in. thick and the upper two courses are 1/2 in.
thick. Each course was set in place and welded to the
previous course. A 7/8-in. transition plate is welded
to the top of the 15/16-in. lower knuckle. The first
course plates were welded to the 7/8-in. thick
transition plate, while the fourth course plates were

welded to the 1/2-in. thick upper knuckle. Figure 4-10. Primary Tank Dome
Erection (Photo 8405415-34cn) (Taken
The dome of the tank was constructed of two courses 8/1/1984)

of 3/8-in. thick carbon steel plate welded to the upper
knuckle and closed with a circular shaped, 1/2-in.
thick top dollar plate. To facilitate the installation of
tank dome plates, staging was erected inside the
primary tank. This staging provided a resting place
for the tank dome plates for proper fit-up and welding
as shown in Figure 4-10. 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 Figure 4-11. Lifting of the Primary
knuckle, where it was welded in place as shown in Tank Dome (Photo 8405145-67cn)

Figure 4-11 and Figure 4-12. (Taken 8/1/1984)
[ .
Once construction of the primary tank
was completed, the surfaces were cleaned.
At this time the door sheet, a plate left out
of a lower course to allow tank access,
was welded into place in preparation for
stress relief and hydrostatic testing.

Figure 4-12. Lifting Primary Tank Dome (Photo
8405415-85cn) (Taken 8/1/1984)

4-6
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46  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 3/8-in.
thick carbon steel plates between the lower and
upper knuckles. Each course was set in place and
welded to the previous course as shown in Figure
4-13. A 1/2-in. thick transition plate was welded to
the top of the 9/16-in. lower knuckle. The first
course plates are welded to the 1/2-in. thick
transition plate, while the fourth course plates are
welded to the 3/8-in. thick upper knuckle.

To maintain access to the annulus, the upper
knuckle was not installed on the secondary tank
liner until after stress relieving and hydrostatic Figure 4-13. Secondary Liner Wall

testing of the primary tank. Erection (Photo 8405415-37cn) (Taken
8/1/1984)

4.7 PRIMARY TANK STRESS RELIEVING

To prepare the tank 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 refractory placed to protect the = T Pr— L 1
structural concrete also served to insulate -~ : Hee -
the bottom of the tank.

Propane gas was supplied from three
1000 gal storage tanks, passed through
vaporizers, and ignited at four high
velocity burners mounted on risers at the
top of each tank. Figure 4-14 shows the
post-weld stress relief insulation on the
AP-102 primary tank. Figure 4-15 shows
the burner layout utilized during stress
relief.

Figure 4-14. Insulation for Post-Weld Stress Relief of
Tank AP-102 (Photo 8405415-2cn) (Taken 8/1/1984)

The requirements for stress relieving were in accordance with ASME Boiler and Pressure Vessel
Code, Section VIII (1980), which specified a preferred holding, or “soaking,” temperature of
1100° F for one hour per inch of metal thickness.



RPP-RPT-55983, Rev. 0

Division 15, Section 3.4, “Stress Relieving,”

of B-340-C4, Construction Specification for . U'M GL ML
Primary and Secondary Steel Tanks 241-AP 247 SCHLD 90 .STMSE_R-’:LFEF{“!C!‘-JF;;J-!) -
Tank Farm Work Order X34001, provided BURNER 7 DIST TUSE ASSENALY :

the following direction for stress relieving:

“3.4.2 Perform stress relief in
accordance with ASME, Section VIII,
Division 2, Article F-4, except that:

3.4.2.1 The maximum allowable 180’
decrease in temperature
below the specified
temperature of 1100 F
shall not exceed 100 F.

3.4.2.2 The temperature shall be doe \
brought from ambient to T 42 SCHED 70 ERAUST CTEn? SE)
220 F and held for 6 ' panmERpATE ARER T

hours. _ s s T
[ea CDDPERHEAT

3.4.2.3 The rate of temperature
rise and reduction between

800 F and 1100 F shall be
no more than 100 F/hr. Figure 4-15. 241-AP Post Weld Stress Relief
Burner Layout

:acm‘lc “ANb LOAD! Nrs oF
C PURNEDRS . DIST TURES . EXHAUST
- I::A:'uctz ASSY*® DURINE PW.HT.

e e U K

3.4.2.4 The period of heating
from 800 F to 1100 F shall consume no more than 12 hours.

3.4.2.5 During the heating-up period, after any recorded temperature reaches 800 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.”

Although construction specification B-340-C4 specifies a stress relief temperature of 1100° F,
alternative temperature and time requirements were allowed. During 241-AW tank farm
construction, dome deformations in tank AW-101 due to stress relief at 1100° F triggered a
change in the stress relieving procedure (see RPP-RPT-55981, 241-AW Tank Farm
Construction Extent of Condition Review for Tank Integrity, for details). The change resulted in
less severe dome distortion. To prevent similar dome distortions in the 241-AP tank farm, the
requirement of a soak temperature of 1000° F for three hours was applied. Following review of
the time vs. temperature logs of stress relief, it is clear that tanks AP-101 through AP-107 were
stress relieved at 1000°F for at least three hours. Tank AP-108 was stress relieved at 950°F for 5
hours due to low thermocouple readings. See Section 5.2 for a description of the tank AP-108
post-weld stress relief issues.
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Thermocouples were installed throughout the tank to measure the temperature on the inside.
Thermocouples installed during the insulating refractory pour were used to monitor the
post-weld stress relieving temperatures in the primary tank bottom during the operation. Heating
occurred in several stages and key events were captured in inspection reports. See Table 4-1 for
significant post-weld stress relieving highlights.

AP-101

AP-102

AP-103

AP-104

AP-105

AP-106

AP-107

AP-108

Table 4-1. Post-Weld Stress Relieving in the 241-AP Farm

Burners Turned On

6:30 a.m.
August 16, 1984

6:30 a.m.
August 2, 1984

7:00 a.m.?
September 18, 1984

7:00 a.m.
September 12, 1984

9:30 a.m.
October 2, 1984

6:30 a.m.
August 28, 1984

8:00 a.m.
July 19, 1984

9:00 a.m.
July 6, 1984

Completed 6-hr
Hold Time at
220°F

2:00 p.m.B
August 16, 1984
3:30 p.m.B
August 2, 1984
4:00 p.m.
September 18, 1984
4:00 p.m.®
September 12, 1984
6:30 p.m.
October 2, 1984
3:30 p.m.B
August 28, 1984
5:15 p.m.

July 19, 1984
6:00 p.m.B
July 6, 1984

A Last temperature recorded. Temperature not below 800°F.
B Estimate based on temperature log sheets and Inspection Reports.
© Hold time was actually 5 hours at 950°F, per NCR B-340-76 and allowed in ASME Section V111, Div. I, Table AF-402.2.

4.8

After completion of post-weld stress relieving,
the heating equipment and temporary insulation
were removed in preparation for hydrostatic
testing to begin. Hydrostatic testing equipment

can be seen in Figure 4-16.

Division 15, Section 3.5, “Hydrostatic Test,” of
B-340-C4, Construction Specification for
Primary and Secondary Steel Tanks 241-AP
Tank Farm Work Order X34001, provided the
following direction for hydrostatic testing:

PRIMARY TANK HYDROSTATIC TEST

4-9

Completed Final
3-hr Hold Time at
1000° F

10:45 a.m.
August 17, 1984

7:30 a.m.
August 3, 1984
2:00 p.m.®
September 19, 1984
1:00 p.m.®
September 13, 1984
2:00 p.m.
October 3, 1984
1:00 p.m.®
August 29, 1984
1:00 p.m.

July 20, 1984
7:00 p.m.©
July 7, 1984

All Thermocouples
Reading below

800° F, Recorders
Turned Off
1:00 p.m.A
August 17, 1984
10:30 a.m.”
August 3, 1984
7:00 p.m.B
September 19, 1984
4:00 p.mA
September 13, 1984
3:30 p.m.A
October 3, 1984

5:30 p.m.
August 29, 1984

5:00 p.m.
July 20, 1984

11:00 p.m.
July 7, 1984

Figure 4-16. Equipment for Hydrostatic Test
Water Fill on Tank AP-108 (Photo 8407495-
2cn) (Taken 10/1/1984)
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“3.5.1 After the tank has been stress relieved, apply a full hydrostatic test to the primary
tanks by filling with water to a depth of 40 feet from the bottom of the tank to bottom of
top riser plus or minus 1 inch. Use one of the vertical risers near the center of the tank
dome for introduction of water. To allow air to escape from the tank during the test,
provide air bleed ports in the other vertical risers. Tank surfaces to be examined shall be
dry. Coat all accessible welded joints below the water level with a mixture of blue chalk
and water or alcohol. All water in the primary tanks, regardless of source or length of
retention, shall be treated to provide a chemical residual of OH = 0.01M and NO2 =
0.011M. Cathodic protection may be used per DT-1520 A106.

3.5.2 Maintain the hydrostatic pressure for a minimum of 24 hours.

3.5.3 Leak detection shall be by visual examination of each welded joint previously
coated with a mixture of blue chalk and water or alcohol.”

Corrosion inhibitors were applied to the water for hydrostatic testing. This is the first
double-shell tank known to have used corrosion inhibitors in the hydrostatic testing procedure. It
is noted in NCR B-340-118 (see App. Figure B-48), that 3500 pounds of sodium bicarbonate was
mixed into the water.

After hydrostatic testing for each tank was complete, more water was pumped into the tank to fill
it to the dome. The water would then act as support for the dome while the dome concrete was
being poured. The water remained in the tanks for several months before being pumped out.
Table 4-2 provides the date that each tank’s hydrostatic test was accepted.

Table 4-2. Hydrostatic Test Dates

AP-101 November 21, 1984
AP-102 November 9, 1984
AP-103 December 14, 1984
AP-104 December 6, 1984
AP-105 December 17, 1984
AP-106 November 29, 1984
AP-107 October 26, 1984

AP-108 October 22, 1984

49 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 allowed gap exists between the primary tank
dome and the edge of the secondary liner knuckle. To cover the gap and prevent the collection
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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.

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. These penetrations can be
seen in Figure 4-17

410 CONCRETE POUR

The concrete shell measures 83-ft.
in outside diameter and is 1-ft. 5
5/8-in. thick; it rests on a 3/8-in.
thick steel slide plate and 1/4-in.
thick bearing plate that are
supported by the tank foundation.
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.

Figure 4-17. Secondary Liner and Penetration Completion
(Photo 8405795-1cn) (Taken 9/10/1984)

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 - A -
the sides of the tank, one that covered the  Figure 4-18. Concrete Dome Pour on Tank AP-101
upper knuckle of the secondary liner, and (Photo 8407523-9cn) (Taken 11/30/1984)

one pour to cover the dome. The concrete

shell is shown to be nearly complete on tank AP-101 in Figure 4-18. Keyed construction joints
connected each new pour to the previous section. After hydrostatic testing was finished, more
water was added to the tank to fill it to the top of the dome. The water supported the dome
during the concrete dome pour and was pumped out after the concrete was set.

411 LEAKDETECTION SYSTEM

Once the vertical section 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
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tank, a drain manifold and a shared leak detection sump, and leak detection well which extended
from the sump up to ground level. There were two leak detection sumps installed for all the
241-AP tank farm tanks. Each sump services four tanks.

412 TANK APPURTENANCES

After completing the concrete pours, the water used to support the steel dome during concrete
pouring was pumped out. The equipment to be placed in the interior of the tank was then
installed. These pieces of equipment were welded to the existing penetrations that had been
installed on the tank dome prior to the tank stress relief.

413 POST-CONSTRUCTION RISER INSTALLATION

After tank farm construction completion, a decision was made to install a single new 42-in. riser
with a pit, and two additional pits on existing 42-in. risers in each of two tanks in the 241-AP
tank farm. While both tank AP-107 and AP-108 were selected to receive new pits, a budget
reduction reduced the scope of the project to include a new riser and pits only in tank AP-107
(see App. Figure A-2). All project design and specification documents were still required to
include tank AP-108. The pits would house agitator pumps to remove liquid waste from the tanks
for the waste grout project. The project was designated Project W-E01, 107-AP and 108-AP
Tank Farm Riser/Pit Installation, and the formal kickoff date was May 5, 1988.

The new 42 in. riser location encompassed the existing penetration #7, 12-in. vent line. The new
42-in. riser became penetration #7 (see H-14-010503, Dome Penetration Schedules (WST/WSTA)
Tank 241-AP-107). Excavation was completed down to tank dome AP-107. A 7-ft. diameter
section of concrete was removed without cutting or damaging the rebar. Rebar was cut out, and
a hole was cut in the steel dome at approximately 19-ft. 5 3/4-in. from tank centerline and
27°-14’-11" North of East.

The riser was welded to the tank dome and rebar was welded in place using the configuration
shown on H-2-77447, STRL, Tank Dome Penetration Plan and Details. New concrete with a
required 5000 psi, 28-day compressive strength, was placed around the new riser using ASTM
C150, Type Il cement. The area was then backfilled, and pump pits were constructed.

A structural analysis was completed for the addition of a 42-in. riser (as seen in, Integrated Data
Management System (IDMS), Queried 2/5/2014, [241-AP-107 Riser Installation Structural
Analysis Project W-E01], http://idmsweb.rl.gov/idms/livelink.exe). The use of stress relief after
the riser installation was discussed in correspondence (see App. Figure A-3); however, it is
unclear if the dome was stress relieved following riser installation. The project was completed
on September 30, 1988 (see App. Figure A-4).

Complete information for this project was not located. None of the documentation specified how
the concrete was removed without damaging the concrete around it or without cutting the rebar,
although, it was mentioned that a demonstration was planned on some mockup concrete (see
App. Figure A-5). Also, there was no specific information on what method was used to cut the
steel dome, or how they kept the cut piece from falling into the tank.
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5.0 CONSTRUCTION ISSUES

This section provides a detailed review of the construction issues identified during the
fabrication of the 241-AP tank farm. This information has been compiled from a review of the
Quality Assurance (QA) construction, inspection sheets, memos, drawings, photos, construction
records, and post-construction reports.

5.1 WELDING AND NON-DESTRUCTIVE EXAMINATION
51.1 Non-Destructive Examination Methods Utilized

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 5-1 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-340-C4.

Table 5-1. 241-AP Tank Farm Non-Destructive Examinations Used During Construction

_ Primary Tank Inspections | Secondary Liner Inspections |

¢ Radiography — All butt welds e Radiography — All butt welds
e 100% Magnetic particle e 100% Magnetic particle
100% Liquid penetrant e 100% Liquid penetrant
Tank B * ) )
ank Bottom 4 596 visual e 100% Visual
e Hydrostatic leak test — Fill to
40-ft. from bottom of the tank.
e Radiography — All butt welds e Radiography — All butt welds
e 100% Magnetic particle e 100% Magnetic particle
e 100% Liquid penetrant e 100% Liquid penetrant
Bottom Knuekle 1009 visual e 100% Visual
e Hydrostatic leak test — Fill to

40-ft. from bottom of the tank.
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Table 5-1. 241-AP Tank Farm Non-Destructive Examinations Used During Construction

_ Primary Tank Inspections Secondary Liner Inspections

e Radiography- All butt welds e Radiography — All butt welds
including the weld of the including the weld of the
cylindrical shell to top dome cylindrical shell to upper
knuckle. knuckle.

e Magnetic particle — inside and e 100% Visual

outside surfaces where clips,
lugs, etc. have been removed
and/or repaired by filing,
welding, grinding, etc.

e 100% Visual
Hydrostatic leak test — Fill to
40-ft. from bottom of the tank.

100% Visual e 100% Visual
Hydrostatic leak test — Fill to
40-ft. from bottom of the tank.

Vertical Wall

Upper Knuckle
and Tank Dome

5.1.2 Primary Tank Bottom Weld Film Rejection Rates

Overall primary tank bottom radiographic film rejection rates for the 241-AP tank farm are
summarized below in Table 5-2. A quantitative comparison of welding success on the 241-AP
tanks is shown in Table 5-3 through Table 5-6. 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 5-7 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 5-2. 241-AP Tank Farm Primary Tank Bottom Weld Rejection Rate Summary

“ Total Weld Reject Rate (%) ‘

AP-101 6%
AP-102 9%
AP-103 10%
AP-104 9%
AP-105 12%
AP-106 6%
AP-107 7%
AP-108 5%
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Table 5-3. Tanks AP-101 and AP-102 Primary Bottom Welding Success Comparison

Tank AP-101 Tank AP-102

Reject Reject
Length Rate per Total Length Rate per Total
of Weld Repair Reject of Weld Repair Reject
(ft) Cycle Rate (%) (ft) Cycle Rate (%)
(%) | | ECONN

Weld prior to inspection 735 N/A N/A 735 N/A N/A
Weld rejected after original weld 47 6% 6% 65 9% 9%
Weld rejected after first repair 2 4% 6% 8 12% 9%
Weld rejected after second repair 1 50% 6% 0 0% 9%
Weld rejected after third repair 0 0% 6% 0 N/A N/A
Weld rejected after fourth repair 0 N/A N/A 0 N/A N/A
Total weld rejections 50 73
Total weld 785 808
Overall weld rejection rate 6% 9%

Table 5-4. Tanks AP-103 and AP-104 Primary Bottom Welding Success Comparison

Tank AP-103 Tank AP-104

Reject Reject
Length Rate per Total Length Rate per Total
of Weld Repair Reject of Weld Repair Reject
(ft) Cycle Rate (%) (ft) Cycle Rate (%)
| , | (%) | | | (%) |

Weld prior to inspection 735 N/A N/A 735 N/A N/A
Weld rejected after original weld 81 11% 11% 63 9% 9%
Weld rejected after first repair 3 4% 10% 5 8% 9%
Weld rejected after second repair 0 0% 10% 1 20% 9%
Weld rejected after third repair 0 N/A N/A 0 0% 9%
Weld rejected after fourth repair 0 N/A N/A 0 N/A N/A
Total weld rejections 84 69
Total weld 819 804
Overall weld rejection rate 10% 9%
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Table 5-5. Tanks AP-105 and AP-106 Primary Bottom Welding Success Comparison

Tank AP-105 Tank AP-106

Reject Reject
Length Rate per Total Length Rate per Total
of Weld Repair Reject of Weld Repair Reject
(ft) Cycle Rate (%) (ft) Cycle Rate (%)
| , ECONN , ECONN

Weld prior to inspection 735 N/A N/A 735 N/A N/A
Weld rejected after original weld 90 12% 12% 44 6% 6%
Weld rejected after first repair 9 10% 12% 2 5% 6%
Weld rejected after second repair 0 0% 12% 0 0% 6%
Weld rejected after third repair 0 N/A N/A 0 N/A N/A
Weld rejected after fourth repair 0 N/A N/A 0 N/A N/A
Total weld rejections 99 46
Total weld 834 781
Overall weld rejection rate 12% 6%

Table 5-6. Tanks AP-107 and AP-108 Primary Bottom Welding Success Comparison

Tank AP-107 Tank AP-108

Reject Reject
Length | Rate per Total Feet of Rate per Total
of Weld Repair Reject Weld (ft) Repair Reject
(ft) Cycle Rate (%) Cycle Rate (%)
‘ ‘ | (%) | , RCONN

Weld prior to inspection 735 N/A N/A 734 N/A N/A
Weld rejected after original weld 50 % % 38 5% 5%
Weld rejected after first repair 3 6% 7% 1 3% 5%
Weld rejected after second repair 0 0% 7% 0 0% 5%
Weld rejected after third repair 0 N/A N/A 0 N/A N/A
Weld rejected after fourth repair 0 N/A N/A 0 N/A N/A
Total weld rejections 53 39
Total weld 788 773
Overall weld rejection rate 7% 5%
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Table 5-7. 241-AY Tank Farm Primary Tank Bottom Welding Success Comparison

Tank AY-101 Tank AY-102

Reject Reject
Length of | Rate per Total Length of | Rate per Total

Weld Repair Reject Weld Repair Reject

(ft) Cycle Rate (%) (ft) Cycle Rate (%)

(%) (%)
Weld prior to inspection 672 N/A N/A 673 N/A N/A
Weld rejected after original weld 67 10% 10% 229 34% 34%
Weld rejected after first repair 7 10% 10% 86 38% 35%
Weld rejected after second repair 1 14% 10% 27 31% 35%
Weld rejected after third repair 1 100% 10% 1 4% 34%
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% 34%

When compared to the 241-AP tank farm, the overall radiographic film rejection rate for tank
AY-102 was higher, at 34%. Weld rejections were a noted issue in RPP-ASMT-53793, leading
to repeated re-welding, a contributing factor to bottom flatness out-of-tolerance conditions. 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-AP
tank farm construction, one weld section was repaired twice in both tank AP-101 and AP-104.

Overall, weld rejection rates do not appear to be a significant issue in the 241-AP tank farm with
some of the lowest weld rejection rates seen throughout all of Hanford’s double-shell tanks. All
initially rejected welds were eventually approved, following acceptable repair.

513 Welding Related Nonconformance Reports

During welding operations, several recurring issues existed. These issues generally fell into the
following categories:

e Inadequate preparation of surface prior to weld operations (e.g. rust removal).
e Failure to conduct visual inspection of seams between weld passes.

These issues were documented in various NCRs, outlined in Table 5-8.
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Table 5-8. Nonconformance Reports Related to Welding Quality

B-340-33 AP-106

B-340-34 AP-106

B-340-58 AP-107

B-340-61

AP-108

B-340-62 AP-107

B-340-63 AP-108

Weld joints on secondary bottom
plates for first weld pass by SMAW
are not being cleaned of rust prior
to welding. Welds and/or tack
welds were made on the BNS 2, 4,
and 5 seams on tank A.

Welds BNS 4 and BNS 5 were
made on 10-27-83 with no visual
examination between the second
and third weld pass.

Unacceptable surface preparation
(i.e., insufficient rust removal) prior
to field welding first SMAW
overhead pass on BRS seams of
primary tank bottom "J".

2 feet of weld on R-15 at the
intersection of RRS2 on tank 108
dome was welded with no interpass
inspection on two overpass weld
seams.

Primary shell, tank 107, C3V3 area
0to 3and C3V4 area 0 to 6:
Contractor examining personnel did
not visually examine each weld
pass prior to deposit of subsequent
weld passes.

On the interior of primary tank "I"
(108 base), the contractor welded
four ladder brackets approximately
six feet east of the north centerline
without the required tank surface or
attachment surface cleanliness
preparation.

Rework - Remove all welds that have
not been properly cleaned. Perform
required preparation and re-weld. (App.
Figure B-1)

Conditional accept - Review NDE on
welds BNS 4 and BNS 5. If NDE is
acceptable, accept the weld. If NDE
does not pass, repair welds as required
by the C-4 construction specification.
(App. Figure B-2)

Rework - Remove the first SMAW weld
pass (exterior of primary) that was made
on seams specified above that were not
cleaned of rust prior to welding.
Perform the necessary joint preparation,
NDE, and re-weld using approved
procedures. (App. Figure B-3)

Conditional accept - Radiograph the
above completed weld joint area per
approved procedures and conditional
acceptance dependent upon acceptance
of radiographs. Alt - Remove weld that
was not inspected and replace per
approved procedures. (App. Figure B-4).

Conditional accept - Acceptance of the
welds will be dependent upon the
radiographic examination of those weld
joints.(App. Figure B-5).

Conditional accept - Acceptable on the
condition that after attachments are no
longer needed, they shall be removed,
the primary tank inner surfaces restored,
and non-destructive testing performed.
Weld joints shall be properly cleaned
before welding.(App. Figure B-6)
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Table 5-8. Nonconformance Reports Related to Welding Quality

At primary tank "O", course 1
vertical weld seams C1V4 and
C1V5: 2 internal surface
attachments at each seam welded

without prior approval of Rework - Remove attachments and
government's representative. restore primary tank inner surfaces to
B-340-66 AP-103 (Approval was given for 4 original shape and contour. Perform
attachments per seam - 6 non-destructive testing on the attachment
attachments were welded per area per specification.(App. Figure B-7)

seam.) 6 internal surface
attachments at C1Vv4 welded
without surface(s) preparation, i.e.,
rust not removed.

Tank "E", seam C2V6, Area 2 to 8:
contractor examining personnel did

B-340-70 AP-101 not visually examine each weld
pass prior to deposit of coverpass
on the outside of the seam.

Conditional accept - Acceptance of the
welds will be dependent upon the
radiographic examination of that weld
joint.(App. Figure B-8)

A. NCRs included as App. Figure B-1 through App. Figure B-8.
BNS — Bottom North-South weld seam

BRS - Bottom Round Seam

C(X)V(y) — Course(x)Vertical(y)

RRS — Roof Round Seam

SMAW - Shielded Metal Arc Welding

As noted in NCRs B-340-33, 58, 63, and 66, the contractor failed to adequately prepare material
surfaces for welding on several occasions. Repetition of this type of issue is of concern due the
fact that it often resulted in rework when addressed by NCRs. This rework can contribute to an
increase in weld rejection rates and also represents a lack of adherence to procedure by the
contractor in this regard. In addition to the NCRs listed in Table 5-8, an interoffice
memorandum from Kaiser Engineers Hanford to address the recurrence of this issue.

The memorandum on March 23, 1984, included as App. Figure B-9, stated the following:

“According to NCR B-340-58 we are still experiencing problems in the field with the
contractor welding over rust. Also, the Title Il inspector informs me that this is a daily
trouble area.

Since the contractor has elected to ignore his agreement to clean the plate surfaces in a
manner that has been demonstrated to him, it is obvious that corrective action measures
are in order. Therefore a letter from KEH QA Manager is being forwarded to JAJ QA
Corp. Manager for a corrective action and response.
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Also, in the interest of the assurance of Welding Quality, the KEH QA Department feels
that we are bound to initiate quality measures which will bring this problem under
control. This measure appears to be that the inspection plan for the Tank Construction
Phase be amended to include a hold-point for Title 111 inspection to verify that plate
welding surfaces have been properly cleaned prior to welding. Please initiate a DFC
which will institute this measure.

Nonconformance reports B-340-33 and B-340-58 included attached pictures to provide evidence
of improperly prepared joint surfaces. These have been included with the attached NCRs in
Appendix B as well as below as Figure 5-1, Figure 5-2, and Figure 5-3.

b on A ] . A /{C/ o TGy T
AZ AL 2z { C 'S .Jng'«- = B A

N

Figure 5-1. NCR B-340-33 Joint Preparation Evidence
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Figure 5-2. NCR B-340-58 Joint Preparation Evidence (1/2)
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Figure 5-3. NCR B-340-58 Joint Preparation Evidence (2/2)
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As noted in NCRs B-340-34, 61, 62, and 70, the contractor failed to allow for visual inspection
between weld passes of a seam on several occasions. Repetition of this type of issue is of
concern due the fact that it often resulted in conditional acceptance where future rework would
be dependent on flatness tolerances and radiography proving to be acceptable. These actions
represent an additional lack of adherence to procedure on the part of the contractor. The
included NCRs are the only discovered documentation describing this issue. Ultimately, any
issues discovered at a later date through radiography or flatness surveying would have been
addressed per approved procedures and the quality of the tank would not have been adversely
affected.

5.2 POST-WELD STRESS RELIEVING

During stress relief operations in the 241-AP tank farm, there were several temperature-related
issues:

e Some thermocouple locations did not reach the required soak temperature of 1000°F.
e Thermocouple failure.
e 12 hour allowed period for raising temperature from 800°F to 1100°F* was exceeded.

These issues were documented in the NCRs that are outlined in Table 5-9.

Table 5-9. Post-Weld Stress Relieving Nonconformance Reports

| NCR# | Tank [ Descripton [ Disposition |

B-340-76 AP-108 The tank 108 permanent bottom
thermocouples, with few
exceptions, remained lower than the
200°F spread permitted while the
tank was heated from 800°F to
1050°F as indicated by the
temporary thermocouples. The tank
108 permanent bottom
thermocouples remained below
1000°F during the entire 4 hours
that the temporary thermocouples
remained near 1050°F.

Accept as is — because it met the
alternate code requirement of 950°F for
5 hours.

* The holding(soak) temperature was specified to be 1100°F in Specification B-340-C4, however, 1000°F was used.
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Table 5-9. Post-Weld Stress Relieving Nonconformance Reports

B-340-81 AP-107 The tank 107 permanent bottom
thermocouples, with few
exceptions, remained lower than the
200°F spread permitted while the
tank was heated from 800°F to
1050°F as indicated by the
temporary thermocouples. The tank
107 permanent bottom
thermocouples remained below
1000°F during the entire 3 hours
that the temporary thermocouples
remained near 1050°F. All
temporary thermocouples installed
on the interior bottom and lower
portion of the exterior bottom
knuckle indicated temperatures that
conformed to the stress relief
procedure.

B-340-88 AP-102 Accept as is — The temperature data has
been reviewed for the inside and outside
temporary thermocouples attached to the
primary tank bottom. Before the failure
of the four thermocouples, the
temperature readings were closely

Thermocouples CC, GG, HH, and grouped with the other temporary

Accept as is — for future tanks to be
stress relieved, the permanent
thermocouples installed through the
insulating concrete shall not be used to
monitor the primary tank bottom
temperature response during the stress
relief cycle. Temporary thermocouples
shall be used to determine the primary
tank bottom temperatures. The
temporary thermocouple readings
substantiate a successful stress relief
cycle. The permanent thermocouple
readings do not appear to perform as
intended for the stress relief cycle, but
no problems are anticipated when the
tank contains liquid waste. (App. Figure
B-11)

JJ failed approximately 4 hours thermocouples covering the similar tank
before the beginning of the final bottom areas. After the loss of the four
soak. This resulted in no temporary thermocouples, the remaining

temperature monitoring for fairly temporary thermocouples indicated that

large area of the tank bottom (tank  the primary tank bottom completed a

102). successful stress relief cycle. After
studying the temperature versus time
data of the adjacent thermocouples, it is
obvious that area of the tank bottom
where the thermocouples were lost also
completed a successful stress relief
cycle. (App. Figure B-12)
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Table 5-9. Post-Weld Stress Relieving Nonconformance Reports

B-340-95 AP-106 Accept as is — Add 5 additional
temporary thermocouples per the
attached sketch for the tanks remaining
to be stress relieved. It is obvious from
studying the stress relief cycles for
previous tanks that the primary tank
bottom center is the area recording the
lowest temperatures and the area that
determines the completion of the stress
relief cycle. Additional thermocouple
instrumentation is required in this area to
offer redundancy in case of further
thermocouple failure or erratic
thermocouple data and adequately
monitor the temperature distribution in
that area. (App. Figure B-13)

Establish stress relief temperatures
of 1000°F minimum and hold time
of one hour per inch of thickness.
Tank 106: thermocouples Il and JJ
did not meet these requirements.

B-340-96 AP-104 At tank 104, the first recorded
temperature of 800°F was recorded
at 8:20 p.m. on 9-12-84 and the last
thermocouple reached 1000°F at
10:20 a.m. on 9-13-84. Therefore
the specified heat-up time was
exceeded by 2 hours.

a. NCRs included as App. Figure B-10 through App. Figure B-14.

Accept as is — The minimum
requirements for stress relief of the tank
have been met. The excessive heat-up
time could affect the yield strength
results which will be addressed at a later
time. (App. Figure B-14)

During stress relief of the 241-AP farm tanks, there were several instances of some
thermocouples not reaching the required soak temperature of 1000°F. On two occasions (NCR
B-340-76 for tank AP-108 and B-340-81 for tank AP-107), the permanently installed
thermocouples embedded in the refractory failed to reach the 1000°F soak temperature.
However, temperatures of 1050°F were recorded from temporary thermocouples, installed
between the tank and refractory. Each of these events was “accepted as is” because the
temporary thermocouples, in nearly the same location, reached the soak temperature. After tank
AP-107 stress relieving, NCR B-340-81 states

“For future tanks to be stress relieved, the permanent thermocouples installed through
the insulating concrete shall not be used to monitor the primary tank bottom temperature
response during the stress relief cycle.”

Two thermocouples did not reach the 1000°F soak temperature in tank AP-106. NCR B-340-95
was generated, and the low temperatures were “accepted as is” with the following justification:

“Add 5 additional temporary thermocouples per the attached sketch for the tanks
remaining to be stress relieved. It is obvious from studying the stress relief cycles for
previous tanks that the primary tank bottom center is the area recording the lowest
temperatures and the area that determines the completion of the stress relief cycle.
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Additional thermocouple instrumentation is required in this area to offer redundancy in
case of further thermocouple failure or erratic thermocouple data and adequately
monitor the temperature distribution in that area.”

NCR B-340-88 was generated because four thermocouples in tank AP-102 failed prior to
reaching the soak temperature, and there was no temperature monitoring for a large area of the
primary tank bottom. The nonconformance was “accepted as is” based on the following:

“The temperature data has been reviewed for the inside and outside temporary
thermocouples attached to the primary tank bottom. Before the failure of the four
thermocouples, the temperature readings were closely grouped with the other temporary
thermocouples covering the similar tank bottom areas. After the loss of the four
temporary thermocouples, the remaining temporary thermocouples indicated that the
primary tank bottom completed a successful stress relief cycle. After studying the
temperature versus time data of the adjacent thermocouples, it is obvious that area of the
tank bottom where the thermocouples were lost also completed a successful stress relief
cycle.”

A failure to increase the tank temperature from 800°F to 1000°F in the specified 12 hour period
(specification B-340-C4, paragraph 3.4.2.4), resulted in NCR B-340-96. The issue was
“accepted as is” because, “The minimum requirements for stress relief of the tank have been
met.”” However, the justification also states that “The excessive heat-up time could affect the
yield strength results which will be addressed at a later time.” There is no reference to any other
documents that discuss the effects on the yield strength of the plate material.

The stress relieving issues discussed in this section are judged to be minor compared to the stress
relieving issues found in tank AY-102 construction. During tank AY-102 stress relieving, work
crews had trouble keeping burners lit for the first three days of attempted stress relieving and
intermittently during stress relief. Erratic thermocouples readings along with speculation that
thermocouples were reading the temperatures of water from the refractory, rather than the
primary tank bottom temperature, lead to large uncertainties in the actual tank bottom
temperatures. Tank bottom thermocouples reading as low as 915°F were accepted as being
1000°F and a 3 hour soak was started. These AY-102 stress relief issues bring into question
whether the primary tank was fully stress relieved.

In the 241-AP tank farm, fewer thermocouple problems and no burner issues bring a higher
degree of certainty to achieving proper stress relief of the primary tanks.

5.3 TANKBOTTOM FLATNESS

Specification B-340-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.

Only one instance of tank bottom flatness in the 241-AP tank farm was reported.

NCR B-340-115 (see App. Figure B-15) was generated for a bulge in the AP-104 primary tank
bottom on 11/15/1984 with the following description and disposition:
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“Tank N (104) Survey of the primary tank bottom after stress relief showed two areas
were out of the 3/8” per foot tolerance. The contractor put dead weight on the two areas.
Survey was then performed. The new survey showed the two areas that were out of
tolerance were now acceptable. However, an area on BEW4 adjacent to the centering
post was then found 1/8”” out of tolerance per foot for three feet.

Disposition: Accept as is

Justification: The 1/2”°/ft slope (3/8”” + 1/8”") exceeds the specification requirements but
falls within the 3/4”°/ft limit substantiated in SAM-76-1 report by Battelle Pacific
Northwest Laboratory, titles ‘Analysis of Stresses Due to the Flattening of Bumps in the
Bottom and Knuckle Regions of Million Gallon Waste Storage Tanks.’

Any repair procedure of the primary tank bottom is not recommended to insure maximum
integrity of that boundary be maintained.”

No further information was discovered regarding tank bottom bulging in the 241-AP tank farm.
5.4 REFRACTORY

On February 29, 1984, NCR B-340-56 (see App. Figure B-16) was generated because of a lack
of refractory protection. The NCR has the following description and disposition:

“Castable refractory placement at tank bottom C (108) quadrants 2 and 4, 2" lift, on
2/28/1984 was not protected during curing to minimize the formation of plastic shrinkage
cracks. Impervious sheet plastic was supported approximately 1 to 3 feet above the
refractory placement, however, the cover was open on a majority of the perimeter
allowing the wind to blow across the refractory placement. Heaters were situated to blow
between cover and refractory placement. Excessive plastic shrinkage cracks developed.

Disposition: Fill all cracks 1/16” wide or greater to a depth of 3/4”” min. with plastic
refractory material. Additional precautions should be taken to prevent the formation of
plastic shrinkage cracks on future pours.

Justification: During stress relief the refractory material will expand and fill a 1/16™
crack. The maximum depth of cover over the air pipe is 3/4” per specification.”

Protection of refractory is specified in Section 3.2 of Specification B-340-C4 and provides the
following:

“3.2.1 Adequately protect the refractory from physical damage due to mechanical
injury, material breakdown at temperatures below 40 F, and material
degeneration at temperatures above 90 F.

3.2.1.1 Protect the refractory surface from the injurious action of rain.

3.2.1.2 When the atmospheric temperature is below 40 F, the air in contact with the
surface of the refractory shall be maintained at a temperature not less than 50 F
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for the full curing period stipulated by the refractory manufacturer. A protective
enclosure of sheet plastic, plywood, or other approved construction shall be
provided to maintain temperature control. The method of heating the enclosure
shall be in accordance with the approved submittals. Supplemental protection
from freezing after the full curing period shall be provided in compliance with
the manufacturer’s recommendations.

3.2.1.3 When the atmospheric temperature is above 90 F, extra care shall be taken to
prevent rapid drying of the newly placed refractory. The fresh refractory shall
be shaded as soon as possible after depositing and curing procedures shall be
started as soon as the refractory surface is sufficiently hard to permit
application without damage to the surface.

3.2.1.4 Allow no loads on the refractory surface until compressive tests indicate the
required compressive strength has been attained.”

5.5 ISSUES UNIQUE TO 241-AP TANK FARM
55.1 Steel Plate Damages

During tank and liner inspections, many instances of plate damage were discovered, including
laminations, scabs, gouges, or pits. In most cases, these issues were caught during inspection by
American Bridge, resulting in approximately 83 NCRs (Integrated Data Management System
(IDMS), Queried 2/5/2014, [241-AP Tank Farm Steel Plate Damage NCRs],
http://idmsweb.rl.gov/idms/livelink.exe). In all cases these were repaired per approved methods.

In one instance from July 30, 1984, material was discovered in the AP-101 and AP-104 primary
tank bottom that was suspected to be reject material. Following investigation and
communication with the vendor, it was determined that what were thought to be laminations in
the material were just scabs. All material with sharp gouges or scratches less than 1/32-in. deep
was repaired by minor grinding (not to exceed 1/32-in.) and accepted for use. For gouges and
scratched deeper than 1/32-in., imperfections were filled with weld metal and inspected per
Specification B-340-C4. This event was documented via NCR B-340-85 (App. Figure B-17) and
described as follows:

*2a. Per Hogan Manufacturing, Inc. Nonconformance Reports No. 197 and No. 200, 1/2
inch material with control numbers H-183 and H-186 are reject material and are found
in 101 primary bottom and 104 primary bottom.”

This NCR description is followed up by the following instructions:
“Provide evidence of original documentation showing material acceptability per project

requirements. If such documentation is not available, repair or replace reject material
with acceptable materials.”
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Communication from Hogan Manufacturing to American Bridge (App. Figure B-18) on the same
day of the NCR, July 30, 1984, explained the use of the material and the steps taken to achieve
acceptability. It states the following:

“Further review of the subject plates indicated that what was perceived to be laminations
were in fact scabs. These scabs were repaired by minor grinding by Hogan Mfg. in lieu
of returning to vendor, Kaiser Steel. Pits were acceptable in existing condition.

This was done in an effort to reduce overall costs and shop requirements of subject
material. This determination was made after the NCR had been returned from the
Project Manager to the Q.C Department.

Overall, steel plate damage of various kinds was commonplace during 241-AP tank farm
construction. All plates were repaired using an Engineering-approved repair procedure. Given
the information discovered, adequate attention and disposition was given to ensure plate quality
and tank integrity.

55.2 Tank Dome Distortions

Tank AP-107 was the second in the 241-AP tank farm to be post-weld stress relieved beginning
on July 19, 1984. After stress relieving, it was noted in NCR B-340-89 (see App. Figure B-19)
that the AP-107 dome exhibited a drop of up to 5 in. around riser #5 at 180° and 270°. To
resolve the dome deformations, additional anchor studs were added per NCR attachment.

NCR B-340-98, as seen in App. Figure B-20, notes a similar issue with tank AP-104. Tank AP-
104 was stress relieved on September 12, 1984, and was the sixth tank to be stress relieved.

NCR B-340-98 says that the dome dropped 3 to 4 in. around riser #5, and 2 in. around riser #12
and riser #27. Additional anchor studs were utilized to provide an additional margin of safety for
stress reduction in welds around the risers.

Tank AP-103 was stress relieved directly after tank AP-104, followed by tank AP-105. NCR
B-340-102 and B-340-105 (see App. Figure B-21 and App. Figure B-22, respectively), for tanks
AP-103 and AP-105 respectively, documented 2 to 3 in. drops in the dome plate around riser #5.
Both cases were “accepted as is” and additional anchor studs were added for safety.

Similar issues took place after stress relieving tank AW-101 during 241-AW tank farm
construction, as noted in RPP-RPT-55981, 241-AW Tank Farm Construction Extent of Condition
Review for Tank Integrity. Tank AW-101 saw significant distortions around the risers used for
the stress relief burners after reaching a soaking temperature of 1100°F. The soak temperature
was reduced to 1000°F for the rest of the 241-AW tank farm tanks.

55.3 Tank Foundation

During tank foundation concrete placement, there were several recurring structural integrity,
surface finish, and patching-related issues:
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e Concrete deposited in large quantities, and vibrators used to transport concrete between
forms.

e Slow rate of concrete placement.
e Bonding grout placed over curing compound.
e Repair patches not protected from freezing temperatures.

These issues, along with other tank foundation related issues, were documented in the NCRs that
are outlined in Table 5-10.

Table 5-10. Tank Foundation Nonconformance Reports

| NCR#* | Tank | Descripton | Disposition |

Accept as is — The contractor shall
outline how he plans to correct the
Perimeter formwork installed for tank  formwork failure problem and
foundation D (102) did not withstand  specify his plan for adhering to the
B-340-13 AP-102 the lateral loading. Inadequate form contract specifications prior to
braces gave way during concrete placement of the next foundation.
placement. Slippage of forms did not affect the
structural integrity of the slab.
(App. Figure B-23)

Core drill slab with 4” diameter bit
to depth of 16” for 2’ thick slab and
24" for 2’8 thick slab at locations
determined in field and referenced
on attachment #1. Evaluation of
cores will determine disposition of
this NCR. Ref. NCR B-340-24.
(App. Figure B-24)

A layer of concrete placed in the
north side of tank 102 foundation

B-340-14 AP-102  hardened to the point it was not
plastic prior to placing the subsequent
layer.
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Table 5-10. Tank Foundation Nonconformance Reports

NCR# | Tank | Deoripton | Dispositon |

B-340-15 AP-102  performed around embeds and forms, erformed according to contract
causing air voids and stone pockets. pertormec g -
: specification. Method of patching
The embedded angles installed along
. . . to be approved by the government
the leak detection drain have voids AN A
under the angle at several locations. (AEJ Figure Bp-25) P 9.
The floated finish required for tank Pp- 19
foundation 102 does not have a
uniform sandy texture. At various
locations, the surface is irregular and
has air voids and visible surface
aggregate.
At several large areas within the slab,  Accept as is — The contractor
the rate of concrete placement was should take precautions to prevent
not such that the concrete to be the formation of cold joints by
integrated with fresh concrete was maintaining adequate rate of
B-340-17 AP-101  still plastic. Excessive over-vibration  concrete placement. Re-vibration is
was used to re-establish plasticity of ~ acceptable as long as running the
the hardening concrete prior to vibrator will sink of its own weight
placement and integration with the into the concrete and liquefy it
subsequent layer of concrete. momentarily. (App. Figure B-26)
The floated finish required for tank RIEUED ~ Re.F:f"r Qefect BT
foundation C (108) does not have a contract specification requirements.
uniform sandy texture. At various Contractor Shall take appropriate
; s action to insure that concrete
locations, the surface is irregular and A P T A
B-340-21  AP-108 has air voids and visible surface P g

Concrete pour of tank foundation D
(102) on 9-9-83. Internal vibrators
were operated by inexperienced
workmen. At several locations,
concrete was deposited in large
quantities in one area and vibrators

were used to transport concrete within

the forms. Some concrete received
excessive vibration and others not
enough. Inadequate vibration was

aggregate. The contractor was
repeatedly notified about the
condition of the finish in sufficient
time to correct the problem.

5-19

Rework — Repair defect areas to
contract specification requirements.
Contractor shall take appropriate
action to insure that concrete
placement and finishing is

performed according to contractor
specification. Method of patching

to be approved by the government
rep prior to patching. (App. Figure
B-27)



RPP-RPT-55983, Rev. 0

Table 5-10. Tank Foundation Nonconformance Reports

NCR# | Tank | Deoripton | Diposton |

Concrete pour of tank foundation C
(108) on 8-30-83. At several
locations, concrete was deposited in
large quantities in one area and

Accept as is — Contractor shall
provide means of placing concrete
at its final location. Concrete shall
be moved by vibration no further

B-340-23  AP-108 i rators were used to transport L 2 2 5 AL 19 [l :
concrete within the forms. In several :?gﬁg?égg gz:ua}sge%rﬁglagzérRezg?;gn
:/?Etg:icc?r?,z::(;ssreze;rlgé:?i (')rr: EXCESSIVE to contract specification
' requirements. (App. Figure B-28)
Rework — Locate all cores with
angle and distance from center of
tank. Identify rebar cut when
coring, radial or circumferential for
each core hole. Repair all core
holes by filling with non-shrink
Upon evaluation of concrete cores TS, [RENTENE €0l 6 DT I i 175
: around cores # 3 and 9. The extent
L) 1720 11 10 () O e, & of the cold joint will be determined
B-340-24 AP-102  cold joint was indicated at core # 3, by the government ren. durin
11-1/2” from the surface and core # 9, y kg here i pid g f
12-1/2” from the surface. rework. There Is no evidence of.
rock pockets in cores taken outside
the cold joint area. A few large
(1/2” dia. Max) air bubbles were
seen, but not of a frequency to
affect the structural integrity of the
concrete tank foundation. (App.
Figure B-29)
Daraweld-C bonding grout was Rework — Remove all patches
placed over curing compound during  applied over curing compound.
repair at tank bases B (103) and C Prior to applying new patches,
(108), In telephone conversations remove all traces of curing
B-340-29 AP-108  with the manufacturer of Daraweld-C  compound in accordance with the

and A C Horn, the manufacturer of
the curing compound, it was stressed
that the curing compound must be
removed to obtain the desired bond.
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patch. (App. Figure B-30)
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Table 5-10. Tank Foundation Nonconformance Reports

NCR# | Tank | Deoripton | Dispositon |

AP-101,
AP-103,
AP-104,
AP-108

B-340-30

B-340-40 AP-105

AP-101,
AP-102,
AP-104

B-340-42

Repair patching on the surface of tank
bases 101, B (103), 104 and C (108)
have areas that are soft and indicate
lack of strength. Areas at tank base C
(108) have excessive cracking in the
repair patch.

Repair patches placed in the drain
slots of tank base “B” (105) on
11/29/1983 were not protected from
freezing temperature. Temperatures
as low as 26°F were recorded at
approximately 7:30 a.m., 11/30/83.

Repair patches placed on tank base
101, 104, and 102 have not been
adequately protected from cold
weather. Repair patches on tank base
101 on 11/29/83 and 12/2/83 had
recorded overnight and morning
temperatures ranging from 31°F to
36°F on 5 consecutive days after
placement. Repair patches on tank
base 104 placed on 12/2/83 ranged
from 33°F to 36°F for 3 consecutive
days after placement. Repair patches
placed on tank base 102 on 12/7/83
ranged from 36°F to 37°F the first
morning after placement. —until the
patching has cured the 350°F days®.
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Rework — Determine the cause of
the low strength patching material
and excessive cracking. Verify
through the manufacturer of the
bonding agent that materials and
methods used will not be
detrimental to the development of
bond and compressive strength.
Remove unsound material, etch and
clean surface, and apply patching
material, in accordance with the
manufacturer’s instructions. (App.
Figure B-31)

Conditional accept — Remove and
replace all patched areas exhibiting
lack of strength or bond to the
concrete base after 350°F days®.
Re-evaluate patched areas prior to
placement of secondary tank
bottom. (App. Figure B-32)

Conditional accept — Provide 40°F
min temperature of the environment
for 350°F days® required by the
bonding grout manufacturer.
Remove and replace all patched
areas exhibiting lack of strength or
bond to the original concrete base
after 350°F days®. Re-evaluate all
patched areas prior to placement of
secondary tank bottom. The
contractor shall provide evidence
that he can provide an environment
capable of maintaining a >40°F
temperature before and after
placement of any patching, prior to
patching continuing. The
foundation shall be heated to
maintain a >40°F temperature.
(App. Figure B-33)
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Table 5-10. Tank Foundation Nonconformance Reports

Repair patches placed on 12-19-83 at
tank base “D” (102) have not been
adequately protected from cold
weather. Morning temperatures on
12-22-83 revealed patch temperatures
ranging from 28°F to 34°F. Ice

Rework — Remove and replace all
patched areas exhibiting lack of
strength or bond to the original
concrete base after 350°F days®.
Re-evaluate patched areas prior to
placement of secondary tank
bottom. Areas of low strength or
bond should be reworked. The
contractor shall provide evidence
that he can provide an environment
capable of maintaining a minimum

B-340-43 AP-102  formations were apparent on several temperature of 40°F before and
patches. The ambient overnight low P .

. ° after placement of any patching,
within the heated shelter was 25°F. — : hi /= h
Conditional accept: Provide 40°F min prior to patching continuing. The
temperature of the environment for BT ELE) S 199 e 10l &
3SOEF davs® reauired by the bondin time interval adequate to maintain a

rout mazufact%rer y 9 minimum temperature of 40°F
9 : during placement of the patching

material. After placement of
patching, the environment shall be
maintained at 40°F min for 350°F
days®. (App. Figure B-34)
Conditional accept — Take
corrective measures to assure
. primary tank bottom will be at
. ‘a!‘k foundation 101, there are 11 specified elevation within specified
locations on the top of the concrete . e
. tolerances. The slight deviation
foundation that are out of tolerance from specified elevation will not
by 0.01 of a foot (1/8 inch). At tank . . .
B-340-46 AP-101  foundation 101, there are 20 areas Lot e des_|gn SIS ol
. the tank. Repair — grind surface or
that do not meet the required flatness atch per approved repair
tolerances. These areas exceed either proce(ljouresqtg meet re puire q
or both the 1/4 inch in 10 foot or 1/8 1F‘)I | Iq
inch in 2 foot flatness tolerance atn_ess allerEnes, PRz
' requirements for the tank bottoms
must be maintained. (App. Figure
B-35)
Reference B-340-40. Repair patches Rework — Replace patch #1 prior to
placed in the drain slots of tank base lacement of the secondary tank
105 on 11/29/83 were not protected Eottom a minimum stren)g/;th of
fl'r:nT Efaiﬁlrr;g ZZTEEJZZUE%OF were 500 psi shall be attained. Accept as
B-340-47  AP-105 P is — The patch #2 in the immediate

recorded at approximately 7:30 a.m.,
11/30/83. Re-evaluation of patches

was performed on 1/9/84 and 1/11/84.

At 2 locations, the patches are soft
and lack strength.
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surface area. This would not block
the trench if it became detached.
(App. Figure B-36)
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Table 5-10. Tank Foundation Nonconformance Reports

Repair patches placed on tank base Condition accept — Remove and
“D” (102) on 1/13/84, 1/16/84, and replace all patched areas exhibiting
1/17/84 have not been adequately lack of strength or bond to the
protected from cold weather. On original concrete base after 350°F

B-340-49 AP-102  1/19/84, at approximately 9:30 a.m., days®. Re-evaluate all patched areas
recorded patch temperatures ranged prior to placement of secondary
from 33°F to 39°F. Morning tank bottom. Areas of low strength
temperatures were again below 40°F  or poor bond shall be reworked.
for these repaired areas on 1/20/84. (App. Figure B-37)

Accept as is — all slots have
adequate cross sectional areas and
alternate directions of flow to
provide adequate leak detection
drainage in event of leakage. (App.
Figure B-38)

At tank foundation “D” (102), the
B-340-51 AP-102  elevation of the finished drain slots
vary from the allowable tolerance.

Concrete placed on 2/1/84 for pour
back of cold joint on tank base 102
B-340-53 AP-102  [NCR B-340-14 and B-340-24] was a
6” slump. Approximately one cubic
yard of concrete was placed.
A. NCRs included as App. Figure B-23 through App. Figure B-39.
B. “Degree-Days” (e.g. 350°F days) is a time-temperature factor used to estimate the in-place strength of
concrete to allow the continuance of construction activities such as termination of cold weather protection
(see ASTM C1074, Standard Practice for Estimating Concrete Strength by the Maturity Method, for details).

Conditional accept — acceptance
shall be based on break strength of
cylinders at 28 days. (App. Figure
B-39)

The NCRs listed in Table 5-10, have several common issues along with a couple of minor unique
issues.

It is noted in NCR B-340-13 (see App. Figure B-23) that perimeter formwork installed for tank
AP-102 foundation, did not withstand the lateral loading. The cause was determined to be
inadequate braces. Although it states that “Slippage of forms did not affect the structural
integrity of the slab”, the contractor was still required to outline a plan to correct the formwork
failure prior to concrete placement in future tank foundations.

Three NCRs are related to slow concrete placement, where concrete was placed at a rate that
allowed hardening of the concrete and the possible formation of cold joints. NCR B-340-14 (see
App. Figure B-24) requires core drills of the tank AP-102 foundation in the location of possible
cold joint formations, and references NCR B-340-24 for disposition, see App. Figure B-29.

NCR B-340-24 evaluates the concrete cores taken for NCR B-340-14 and notes that some repair
was required in these locations due to cold joints. Approximately 1 cubic yard of concrete was
used for pour back in these repair areas. The concrete used had a slump of 6 in., which was
greater than the 4 in. maximum slump stated in Specification B-340-C3. The high slump was
accepted based on the 28-day concrete cylinder breaks (NCR B-340-53). In NCR B-340-17 (see
App. Figure B-26), it is noted that excessive vibration was used to re-establish plasticity due to
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slow concrete placement for tank AP-101 foundation. Over-vibration was accepted as is, and the
contractor was cautioned about over-vibration.

On two separate occasions (NCR B-340-15, and B-340-23 for tank AP-102 foundation and tank
AP-108 foundation, respectively), concrete was deposited in large quantities in one area within
the forms. Vibrators were used to transport concrete within the forms. Some concrete received
over-vibration while some did not receive enough vibration. In NCR B-340-15 (see App. Figure
B-25), tank foundation AP-102 received inadequate vibration around embeds and forms, causing
air voids and stone pockets. The floated finish was irregular and had air voids and visible
surface aggregate. The defect areas were repaired by an approved patching method. In NCR B-
340-23 (see App. Figure B-28), Concrete placed for tank foundation AP-108 received excessive
vibration in an attempt to transport concrete within the forms. The excessive vibration resulted
in segregation of the concrete. Limits were then set on the distance that concrete could be
transported, and any defects caused by segregation were repaired.

There were two instances of out-of-tolerance tank foundations. NCR B-340-46 (see App. Figure
B-35) notes that tank AP-101 foundation had 11 locations on top of the concrete foundation that
are out of tolerance by 1/8-in., and 20 areas that did not meet the required flatness tolerances.
Grinding and patching was used to bring the tank foundation within tolerances specified in B-
340-C3. Intank AP-102, the variance of the finished drain slots from the allowable tolerance,
prompted NCR B-340-51 (see App. Figure B-38). The slots were accepted as is based on the
following justification:

“All slots have adequate cross section areas and alternate directions of flow to provide
adequate leak detection drainage in event of leakage.”

Several concrete patching-related NCRs were generated during construction of the 241-AP tank
farm tank foundations. Initial concrete patching failed because the bonding grout used to patch
the concrete was placed over the curing compound. The curing compound does not allow the
bonding grout to bond to the original concrete. The patch was removed, curing compound was
cleaned off, and bonding grout was reapplied. Some initial patching was soft, and showed
excessive cracking. The patch was removed, and the bonding grout manufacturer was consulted
for re-application of the grout. Most of the patching-related NCRs were due to improper
protection of the patch during freezing temperatures. All patches affected by cold temperatures
were conditionally accepted. All patches exhibiting lack of strength or bond to the concrete base
after a 350°F day” curing period were removed and replaced. All patches were re-evaluated
prior to placement of the secondary liner bottom.

® “Degree-Days” (e.g. 350°F days) is a time-temperature factor used to estimate the in-place strength of concrete to
allow the continuance of construction activities such as termination of cold weather protection (see ASTM C1074,
Standard Practice for Estimating Concrete Strength by the Maturity Method, for details).
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554 Tank Concrete Shell

During placement of the concrete shells, low field-cured concrete cylinder breaks were a
recurring issue. Concrete related issues were documented in the NCRs that are outline in Table
5-11.

Table 5-11. Concrete Shell Nonconformance Reports

Tank 108 — during placement of
concrete, forms gave way. Also,
vibration was not performed

Repair — remove concrete as
necessary to allow proper
installation of polysulfide sealant.
Provide improved formwork
support to prevent future formwork
displacement. Repair rock pockets

B-340-101 AP-108 . and verify vibration will be
adequately, causing some rock .
) improved on future pours. Excess
pockets on the surface approximately i ffect th
4 inches deep. concrete will not affect the
structural integrity of the tank walls
and repair of rock pockets is
required per specification. (App.
Figure B-40)
Tank 107 lower shell concrete breaks Accept as is — based on lab-cured
B-340-107 AP-107 at_28-days: field-cured _cylmders cylinders which meet specified
failed to make 5000 psi or 85% of requirements. (App. Figure B-41)
laboratory-cured cylinders. g - (APP- 19
;—tagg 32559%2%12‘1! dcg;::irr?éirt;reaks Accept as is: based on lab-cured
B-340-108  AP-108  t iled to make 5000 psi or 85% of ‘r:é"Lr‘ifg;‘:’e"r:’g'C{‘AmeetFiSpﬁf;f'Beiz)
laboratory-cured cylinders. g - (APP- g
Tank 102 !oyver shell concrete breaks Accept as is — based on lab-cured
at 28 days: field-cured cylinders : . -
B-340-109 AP-102 . . cylinders which meet specified
failed to make 5000 psi or 85% of requirements. (App. Figure B-43)
laboratory-cured cylinders. g - (APP- F1g
Tank 101 lower shell concrete breaks .
at 28 days: field-cured cylinders Accept as is - based on lab-cured
B-340-111 AP-101 : : : cylinders which meet specified
failed to make 5000 psi or 85% of requirements. (App. Figure B-44)
laboratory-cured cylinders. g - (APP- g
:ta;g (:jlgjsy?igig-sczer! dcg;::ir:ézrt;reaks Accept as is — based on lab-cured
i et failed to make 5000 psi or 85% of ;:g/lhr}cri::r?e\:]vg |c(h Ameef:?pﬁféfgis)
laboratory-cured cylinders. g - (APP- 19
ltaggl;( 32239%2%1262 dcgn::irri';zrt;reaks Accept as is — based on lab-cured
B-340-116 AP-102 ys- y cylinders which meet specified

failed to make 5000 psi or 85% of
laboratory-cured cylinders.
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Table 5-11. Concrete Shell Nonconformance Reports

Tank 106 lower shell concrete breaks
at 28 days: field-cured cylinders

Accept as is — based on lab-cured

B-340-117 AP-106 failed to make 5000 psi or 85% of cylin_ders which meet §pecified
laboratory-cured cylinders. TS, (R, [PIge 541
Accept as is — the water washed
over the surface of a completed
area of the pour, washing away
sand and cement and exposing
During concrete placement on tank :ggar?’sﬁtleb;'gsac:?:;agTer?esurface
102 dome, water inside the tank came concentration gf sodium
out of the filler holes [dome bicarb in the tank water i
enetrations] and entered the \car _onate In the tank water is
B-340-118 AP-102 P . significantly less than the
concrete. The amount of water is not . .
known. The tank was full of water YIS Wh'Ch Mmay cause
treated with 3500 pounds of sodium ;eductlon 1D SEHLE IS Ele) A~
bicarbonate. ay concrete strength. Th}a 'Fank
water was not used for mixing and
was not allowed to mix with the
fresh concrete, causing no chemical
damage to the fresh concrete. (App.
Figure B-48)
Tank 106 upper shell concrete break .
at 28 days: ?igld-cured cylinders EEEILES [ e Iab_-gured
B-340-120 AP-106 failed to make 5000 psi or 85% of cylm_ders which meet §pe0|f|ed
laboratory-cured cylinders. TORUITEMBLS, (A (E7 [FIFITE £
Conditional accept — provide
additional protection time to
Temperature of concrete placed on gg\rflZfag?ggrfﬁzgéeasrgae:gg':ter
B-340-121 AP-106 dome of tank 106 dropped below P .
50°F to a low of 43°F in one location. protepte(_j. SIEUED B 8B
tests indicated no damage to
concrete due to low initial curing
temperature. (App. Figure B-50)
Concrete cylinder breaks for tank 107  Accept as is — lab results show that
dome area: field-cured cylinders concrete will develop the required
SRS DS | AP failed to make 5000 psi or 85% of strength to perform properly. (App.
laboratory-cured cylinders. Figure B-51)
Accept as is — based on engineering
judgment, ignore the results of tests
Tank 105 lower shell concrete breaks  on one of three field-cured
B-340-125 AP-105 at 28 days: field cured cylinders cylinders. It must not have received

failed to make 5000 psi or 85% of
laboratory-cured cylinders.
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Table 5-11. Concrete Shell Nonconformance Reports

B-340-126

B-340-127

B-340-129

B-340-130

B-340-132

B-340-134

AP-103,
AP-104,
AP-105,
AP-106

AP-102

AP-101

AP-104

AP-103

AP-103

Form ties were not removed
immediately after removal of
concrete forms on tanks 103, 104,
105, and 106. Form ties on tank 106
(haunch pour area) were removed
12/18/84. Concrete was heated up
prior to patching with grout mix.
After patch was placed, no curing was
performed. (overnight temperatures
was 0°F).

Concrete cylinder breaks for tank 102
dome area: field curing cylinders
failed to make 5000 psi of laboratory-
cured cylinders.

Concrete cylinder breaks for tank 101
dome area: field-cured cylinders to
make 5000 psi or 85% of laboratory-
cured cylinders.

Concrete cylinder breaks for tank 104
haunch area: field cured cylinders
failed to make 5000 psi or 85% of
laboratory-cured cylinders.

Field cured cylinders for the tank 103
haunch area failed to make 5000 psi
or 85% of the laboratory-cured
cylinders.

Tank 103 dome concrete cylinder
breaks at 28 days: field cured
cylinders failed to make 500 psi or
85% of laboratory-cured cylinders.

a. NCRs included as App. Figure B-40 through .

Repair — remove and replace all
patched areas exhibiting lack of
strength or bond to the original
concrete. The repair must develop
adequate strength and bond to
provide a watertight joint to protect
reinforcing steel. (App. Figure
B-53)

Accept as is — lab results show that
concrete will develop the required
strength to perform properly. (App.
Figure B-54)

Accept as is: lab results show that
concrete will develop the required
strength to perform properly. (App.
Figure B-55)

Conditional accept — acceptance of
curing and protection of the
concrete shall be based on the
additional field cured cylinders held
for a 45 day break. (App. Figure
B-56)

Conditional accept — acceptance of
curing and protection of the
concrete pour shall be based on the
additional field cured cylinders held
for a 45 day break. (App. Figure
B-57)

Accept as is — lab results show that
concrete will develop the required
strength to perform properly. (App.
Figure B-58)

Several NCRs listed in the above table were generated because of a lack of compressive strength
in the field-cured concrete cylinders. In each case, the issue was “accepted as is” because the
lab-cured cylinders met the compressive strength specifications provided in Specification

B-340-CA4.

NCR B-340-118 (see App. Figure B-48) was written when an unknown amount of water inside
the tank spilled out of the filler holes (filler holes are assumed to be dome penetrations known as
risers) and entered the concrete during tank 102 dome concrete placement. The tank was full of
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water treated with 3500 pounds of sodium bicarbonate. Sand and cement were washed away as a
result of the spill, exposing some aggregate. The disposition of the NCR states that “This
damaged surface area will be repaired.” The justification of the NCR says that the concentration
of sodium bicarbonate was significantly less than the concentration which could have caused a
reduction in settling time and 28-day concrete strength. It is also noted that the water was not
used for mixing and was not allowed to mix with concrete, causing no chemical damage to the
fresh concrete.

On 12/6/1984, NCR B-340-121 (see App. Figure B-50) was generated when temperature of the
concrete placed on tank dome 106 dropped below the specified 50°F (B-340-C4) to a low of
43°F in one location. The disposition of this issue was to provide additional protection time to
develop compressive strength comparable to areas better protected.

5-28



RPP-RPT-55983, Rev. 0

6.0 CONCLUSION

The leak assessment report for tank AY-102, RPP-ASMT-53793, identified first-of-a-kind
construction difficulties and trial-and-error repairs that compromised the intended robustness of
the 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-AP tank farm were completed.

After a review of the construction history of the 241-AP tank farm, it is concluded that, during
construction of the 241-AP tank farm, there were fewer construction difficulties. Table 6-1
includes a summary comparison of the issues seen in tank AY-102 and the 241-AP tank farm,
focusing on the critical difficulties that were identified in RPP-ASMT-53793.

The secondary liner bottom thickness was increased from 1/4-in. in the 241-AY tank farm to
3/8-in. in the 241-AP tank farm and the primary tank bottom thickness was increased from
3/8-in. to 1/2-in. The American Society for Testing and Materials (ASTM) A537-79 carbon steel
plate material utilized in the 241-AP tank farm also varied from the ASTM A515-65 carbon steel
plate used in the 241-AY tank farm. ASTM A537 provides higher yield strength.

The 241-AP tank farm experienced primary tank bottom weld rejection rates ranging between
5% and 12%. 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-AP tank farm, this does not appear to be a
significant issue with some of the lowest weld rejection rates seen throughout all of Hanford’s
double-shell tanks. All initially rejected welds were eventually approved, following acceptable
repair, and post-weld stress relief of the primary tank was accepted as successfully completed.
There were two out-of-specification bulges in primary tank AP-104. Dead weight was placed on
the bulges, which brought the primary bottom into specification. No bulges were found in any of
the secondary liner bottoms.

The construction specification of 1100° F for one hour per one inch thickness was not met, but
the alternate code requirement of 1000° F for three hours per one inch thickness was adopted as
standard practice after problems with dome deformation were seen in previous tank farms (241-
AW and 241-AN). There is a higher certainty of proper stress relief in the 241-AP tank farm
than was noted for tank 241-AY-102. However, tank AP-108 post-weld stress relief was
accepted based on a holding temperature of 950°F for a period of 5 hours, because the permanent
thermocouples installed in the refractory below the primary tank bottom did not reach 1000°F.

Litecrete 60M was the castable refractory material utilized in the 241-AP tank farm tanks. For
tanks AP-101 through AP-107, no indication of out-of-specification refractory was found. In
tank AP-108, plastic shrinkage cracks were found in the refractory, caused by rapid curing. The
minor cracks were filled with refractory material and the refractory was accepted.

Other issues, unique to the 241-AP tank farm, were noted. Surface defects and plate damage was
discovered during inspection of the material. This damage was directed to be repaired per
approved procedures. These defects included laminations, scabbing, and pitting. Tank dome
distortions were observed and noted on the domes of tanks AP-103, AP-104, AP-105, and
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AN-107 following stress relief. Additional anchor studs were added to adequately support the
dome and the conditions were accepted as is.

The 241-AP tank farm was the sixth DST farm constructed; American Bridge was chosen to
construct the tank farm. American Bridge also constructed the 241-AW and 241-AN tank farms.
Tank bottom bulging, out-of-tolerance conditions were non-existent, and refractory material
quality and post-weld stress relief were much improved over that seen in tank AY-102. Lower
weld rejection rates occurred in the 241-AP tank farm compared to tank AY-102. These issues,
along with others that were judged to be minor (e.g. concrete foundation and encasement repairs
and weld joint preparation). Overall condition of the 241-AP 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-AP Tank Farm Construction to Tank AY-102

[ Tank | Ava02 | AP-101 | AP-102 | AP-103 | AP-104 | AP-105 | AP-106 | AP-107 | AP-108 |

Construction Order 1% DST constructed 4™ DST in 6™ Farm 3" DST in 6" Farm 7" DST in 6™ Farm 6" DST in 6™ Farm 8" DST in 6™ Farm 5" DST in 6™ Farm 2" DST in 6" Farm 1% DST in 6™ Farm

Secondary Bottom 0.25-in. plate, ASTM .

Primary Bottom 0.375-in. plate, ASTM r
N 515, Gr 60 0.5-in. plate, ASTM A537, Class 1

Two out of tolerance
areas noted until dead

Primary Liner Primary botto_m - weight was placed on -
Bottom Bulges flatness described as No out-of-tolerance bulges identified them. Re-survey No out-of-tolerance bulges identified
“generally good.” showed the tank bottom
to be within specified
tolerances.
Refractory Kaolite 2200-LI Litecrete—60M
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| Tank | AY-102 | AP-101 | AP-102 | AP-103 | AP-104 | AP-105 | AP-106 | AP-107 | AP-108 |

Plastic shrinkage cracks
were found in the
refractory caused by
poor weather protection.

AT eI (et The refractory was

(rjefrac:jo;y found to tIJe covered with plastic
Refractory egraded, extensively . . d
Condition cracked and spalled. No reports on post cured refractory inspection were found however, the ends were

left open and wind was
allowed to blow across
the refractory, causing
the refractory to cure
too quickly and develop
plastic shrinkage cracks.
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| Tank | NG | AP-101 | AP-102 | AP-103 | AP-104 | AP-105 | AP-106 | AP-107 | AP-108 |

Difficultly with liner
fabrication and the

castable refractory left 1, the 241-AP tank farm, weld rejection rates do not appear to be a significant issue, with some of the lowest seen throughout all of Hanford’s double-shell tanks. There were two out-of-specification bulges in primary

Overall Conclusion the tank V;”Ejh . tan_k AP-104. Dead weight was placed on the bulges, which brought the primary bottom into specifi.ca'tion.' No bulges were fqunq in. any of the second_a_ry Iiner bottoms. There is a higher. certainty of proper stress

on Construction tjhnSltjpplgLett ales é” relief in the 241-AP tank farm than was noted for tank 241-AY-102 and fewer overall stress relief difficulties were noted. No indication of out-of-specification refractory was found. No information on post-weld heat

Difficulties £ LS i BT treatment condition of refractory was recovered from the records archives. In tank AP-108, plastic shrinkage cracks were found in the refractory, caused by rapid curing. The minor cracks were filled with refractory
unexpected residual material and the refractory was accepted. The 241-AP tank farm was the third tank farm constructed by American Bridge. Difficulties seen during tank AY-102 construction were avoided through the 241-AP tank
stresses in the tank farm construction and overall condition is judged to be better.
bottom that probably

contributed to failure.
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App. Figure A-1. Refractory Certificate of Compliance

CORPORATION 12601 - 132ND AVE. N.E. + KIRKLAND. WASHINGTON 98033
(EBT, ?!49’ '

E R I E c S P.O. BOX 675 (206) 8B23-2505
A

July 18, 1983

American Bridge
P 0 Box 1407
Richland WA 99352

Re: T-3036 Eight Waste Storage Tanks
Tank Farm 241-AP
Richland Washington

Gentlemen:

Submittals for Section 3341 - Castable Refractory

1.2.1 Certificate of Compliance
Enclosure A - North American Refractories

1.2.2 Refractory Proportioning and Mixing Data:
Enclosure A - North American Refractories

1.2.3 Depositing Procedures

a. General - Dry refractory will be mixed with water (see paragraph 1.2.2.
above) in a dual drum rotating paddle mixer, dumped into a hopper feeding a
progressing cavity (Moyno type) pump discharging through a three inch hose,
approximately 100 ft long, ending with a flexible whip.

It is planned to use a pre-set fabricated steel tubing block-out assembly
to produce the air slots.

b. Cold weather - Castable Refractory generates substantial heat during the
setting reaction. Heating the mixing water will increase the reaction rate and
temperature rise. (see paragraph 1.2.5.2 below) otherwise no change in procedure.

c. Hot weather - no change in procedure (see paragraph 1.2.5.3 below)

1.2.4  Block diagram - Drawing 4520 represents Y% of a tank base, Enclosure B. One
quadrant should be poured in one day. )

1.2.5 Protection Procedures -

1.2.5.1 Mechanical injury - Barracades and a watchman if needed will prevent mechanical
injury during the setting period.

1.2.5.2 Atmospheric temperature below 40° -

. . o P
a. Temperature during pour expected to remain between 32° and 40°. Heat mixing
water so that temperature of mix is between 50 and 70°F. When set, cover with
sheet plastic or plywood.

)
o rﬁ"aé fel]
SPECIALTY INSULATION CONTRACTORS _‘,F C* =
POLYURETHANE FOAM AND COATINGS * ) r\$§35
LIGHTWEIGHT CONCRETE ROOFDECK SYSTEMS \\\\ ?J )

SPRAY-ON ACQUSTICAL AND FIREPROOFING TREATMENT
PREINSULATED OR FIELD INSTALLED UNDERGROUND PIPE CONDUITS
WASHINGTON STATE CONTRACTORS REG. NO. 223-02-VE-RT-E"-"370NO
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V/ERTECS
coRrBRATION page 2 July 18, 1983

1.2.5.2

1.2.5.3

1.2.5.4"

1.2.6.1

1.2.6.2

American Bridge T-3036 Eight Waste Storage Tanks

. . . o, ..,
b. Temperature during pour expected to rise above 40 within three hours.
No special protection required.

. o
¢. Temperature during pour below 40°F and expected to drop below 320F., over—
night. Heat mixing water as in a. above, place 21in, thick expanded polystyrene
board over surface, and cover with tarpaulin or plywood sheets.

; . . o
Protection when atmospheric temperature is above 90 .

a. After set, place buélap over surface and keep wet with water until surface
temperature drops below 90°F.

Method of heating protective enclosure.

a. Electric resistance strip heaters 110/220V AC, 5 to 10 watts per L.F. will
be placed under insulation board in direct contact with refractory surface to
maintain 40 F minimum temperature.

Curing Procedure
Surface protection after set shall be provided as recommended by North American
Refractories Company and as suggested in paragraph 3.3 curing.

0
For normal atmospheric temperatures, 40-90 F, moisture retention to prevent surface
dryirz will be provided by water spray after set,24 hours to full cure.

For gbnormal air temperatures, below 40°F and above QOOF, curing procedures follow
the submittals, paragraph 1.2.5 Protection Procedures. &8 hours is the time for
full cure at low temperatures below 40 F.

Sincerely,
VERTECS CORPORATION

y ;(/‘"\/ .:ff /g{ T

L. L. Loper
Enclosures
LLL:go
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ENneci A

AREU . WESTERN DIVISION
North American Refractories Co. 1555 N. Parkside Drive
Pittsburg, CA. 94565
An @Luzn Company (415) 432.4741

July 15, 1983

Vertecs Corp.

P.0. Box 675

12601 132nd N.E.
Kirkland, Wa. 98033

ATTN: Mr. Les Loper, President

RE: U.3. Department of Energy Contract #DE-AC06-82RL10367 KEH Jon R29542,
B-340-CH4, Section 03341. (Construction Specifications for the 241-AP

Tank Farm Tank Foundations. Work Order X34002, prepared by Kaiser Engineers
Hanford Company, Richland, Washington.)

This is to certify that Litecrete 60M produced by North American

Refractories Co. in Renton, Washington complies with physical and insulating
properties as specified by B-340 Section 0334T, Qs
Test data developed by the tsburg Laboratory of North Ameriean

Refractories Co. and from Northwest Laboratories, an independent testing
laboratory in Seattle, Washington are submitted as evidence of compliance
with this specification. Test samples were obtained from samples pump
placed by Vertecs Corporation on 4/15/83.

All material to be supplied for this project will be manufactured at
Renton, Washington of the same type and quality as samples submitted for
certification qualification. The product is designated Litecrete 60M.

Recommendations for mixing and curing Litecrete 60M are attached.

‘ PP
g./{;(]d,v\:/f*: ¢ - lie e ‘-’é—/

Suzanne E. Laurich
Senior Project Engineer
Pittsburg Laboratory

o o o o ol e ot e e o i e e 2

Calif. 19 83, before me,

State of

Contra Costa ankegﬂﬁmnﬂm

County of

the undersigned Notary Public, personally appeared

Suzanne E, Laurich

W’-mw‘?‘--za P TEERE T EETE [ personally known to me

PFICIAL SEAL . . .
B&%Eﬁkmwwrx X proved to me on the basis of satisfactary evidence

NOTARY PUGLIC-CALIFDRNIA £} to be the person{s) whose name(s) ___1S  subscribedtothe
CONTRA COSTA ENT;‘IESE within instrument, and acknowledged that ___ She  executed it.
My Commlssion Expires U8C 17,1330 & WITNESS my hand and official seal.

- A Do) TR

e PEEERTEEEEE SEEERIERERE,
Notary's Sighature Beatrice Bettencourg

GENERAL ACKNOWLEDGMENT FORM 7110052 NATIONAL NOTARY ASSOCIATION » 23012 Ventura Blvd. » Woodland Hills, CA 81364
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App. Figure A-2. 107-AP Riser/Pit Installation Scope and Status Update

(OT2FF
Westinghouse
Hanford Company

F.Q. Box 1970 Richland, WA 99352

8755402

Mr. J. R. Mills, Project Engineer
Kaiser Engineers Hanford Company
Post Office Box 888

Richland, Washington 99352

Dear Mr. Mills:
ER-4350, 107-AP AND 108-AP RISER/PIT INSTALLATION, SCOPE AND STATUS UPDATE

The purpose of this letter is to modify the scope of the upcoming
construction, clarify the issues discussed in recent status meetings, and to
approve the transition of the structural analysis from phase I to phase II.

Due to funding limitations construction will be performed on only the 107-Ap
tank in fiscal year 1988. However, the design media should show both 107-AP
and 108-AP modifications. The project cost estimate and schedule should
only reflect the modifications to 107-AP,

Several issues have arisen in recent status meetings concerning the pump
lowering mechanism and its interface with the new risers and pits. Based on
the current conceptual design media generated by Westinghouse Hanford
Company (WHC) the following items should be considered in the design media
for this project:

o The lowering mechanism will weigh 27,500 pounds and will be supported
by an overhead structure.

o The project design media should show only a standard pit cover. A
revised pit coverblock will be designed at a later date incorporating a
penetration.

As more information becomes available on the lowering mechanism you will be
updated on any pertinent modifications required for the design.

The WHC review of phase I of the structural analysis has bequn and, based an
the method of analysis, WHC concurs with the approach taken and approves the
continuance of the analysis into phase II. Formal approval or a request to
modify assumptions, of the phase I analysis will be made after further
revig:i Please forward any information on phase I1 to me as soon as
possible.

-2+2 Doeratons and Engneenng So-iracior 10 the L3 Tazeser of Enengy
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Mr. J. R. Hills
Page 2

Please call me at 373-1802 if you have any questions pertaining to this
project.

Very truly yours,

Yy § i

- *

Waste Management Project
Definition Section

ran
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App. Figure A-3. 107-AP Post-Construction Riser Installation Stress Relief Discussion

Redistribution/JRM/6-11-87
M. D. Chang
C. J. Denson

E. A. Goakey
Y. Ingram/Central Files

R. M. Iten (for info. only)

Rockwell Hanford Operations
o monon Rockwell J. R. Nicholson

Richland, WA 00362 International &M File

JUN 0§ 1887 In reply, refer to letter RB7-2493

J. R, Mi11s, Project Engineer
Kaiser Engineers Hanford Company
Post Office Box 888

Richland, Washington 99352

Dear Mr. Mille:
107-AP PHD 108-AP RISER/PIT IMSTALLATION, ADDITIONAL CESIGN IMFORMATION

Attached is the information your organization requested for the subject
design effort. This information pertains to operating specifications
for the mixer pump and the Quality Assurance recommendations for stress
reliaf.

Attachment (1) provides the specifications for the normal cperating
torque, the starting torque, and the worst case bending moment and
rotor torque. These values are based on the 102-AP mixer pump and may
change dspendent on the final desfgn of the agitator pumps.

Attachment (2) is one opinion on the requirement for stress relief.
This attachment fs provided for your information only and is currently
not Rockwell's formal posftion, Other Rockwsll organizations must
raview the need to stress relieve both on the basis of the ASME codes
and using a risk analysis type evaluation. If a satisfactory
resolution cannoct be reached an independant reviewsr/consultant will be
obtained to perform the analysis and make recommendations, Pending
resolution of this fssues Kaisar Engineers Hanford Company (KEH) should
evaluate methods for local stress relief at the location of the riser
penetration. In particular, KEH should evaluate non-thermal techniques
for stress relief and the feasibility of pre-heating the penetration
area instead of post weld heat treatment.

If you have any questions pertaining te the information attached,
please call me at 373-1802.

Very truly yours,

€ Soa

G. E. Hansen, Cognizant Engineer
Waste Management Capital Projects Unit
Support Facilities Group

GEH/raa
Att. ) RECEWED
P
cc: L. E. Johnson, Rockwell Preject Engineer o= Jun 11 1987

pan). HGNT
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ALTALHMENT | Attachment to letter RA7-2493
Page 1

DON'T SAY IT -- WRITE IT

To: Greg Hansen /
From: Leslie Stegen%g(;';gz’agﬁ?"'—)

Subject: Pump Specifications AP Farm
Date: May 29, 1987

Ref: External Letter, RB7-2231, Greg Hansen to J. R. Mills, "SCOPE
MODIFICATION TO 107-AP AND 108-AP RISER/PIT INSTALLATION, DEFINITIVE
DESIGN"

Per Kaisers request, the worst case bending moment and torques which the AP
Mixer Pump may experience during operations have been developed. The two
worst case scenarios would occur if: one of the nozzles plugged during
operations, or the motor roter locked. The maximum bending moment dus to
nozzle plugging is 112,050 ft. 1bs., and the maximum motor torgue due to a
tocked rotor is 6468 ft. 1bs.

The bending moment was calculated assuming that the distance between the top
of the pump assembly and the nozzle is 50 feet. If this distance changes
then the bending moment will have to be adjusted accordingly. The motor
torques were calculated assuming the locked rotor torque is 4 times the
normal operating torque and the start up torque is 2 times the normal
operating terque. A service factor of 1,15 was added to the normal
operating torque prior to making the calculations. Attached are the
calcylations and assumptions for both the bending moment and the torgue.

Other motor torques which may be of interest to Kaiser are:

1406 ft 1bs, normal eperating torque
2812 ft 1bs, starting torque

Motor Pump Specifications
300 HP
1170 RPM
3 phase, 460 volt, TEFC, Class H

The entire assembly, pump/motor, column, and rotaticnal assembly will rotate
between .2 and .5 RPM.

cc: AL J. Diliberto
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i ATTACHMENT 1 Attachment to Tetter ra?-mz
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Attment to letter RE742493

AL PE e T N L N |

— . Page 3
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RE7-2493
AlEALHEMENT ¢ Attachment to letter 2

Page 1

: | o 5/27/87
- G.E. HANSEN o 0o L.R. HALL O?ﬁaﬂ M
Subject: Stress pelfef requirements for 107-AP and 10B-AP tank risers

A review of ASME section VIIJ Div. 2 and construction spec. B-340-C4 (origing] spec. for
241-AP tank farm) has been preformed and Quality Assurance feels that some form of stress
relief is required for the riser additions to tanks 107-AP and 108-AP.

The orignal constructien spec. for the AP tank farm required stress relief following
completion of a3l high temperature work such as welding, cutting, ect. (Reference attached
page from B-340-04 spec. }

ASME section vIII Div. 2 requires postweld heat treatment in accordance with article
AF-#DE, AG-301(c) and table AF-402.1. (See attached references)

Duainty Assurance feels that satisfactory stress reliaf can be obtained by the use of one
of the following: 1. Postweld heat treatment in accordance with table AF-4p2.)

2. Postweld heat treament for a Tonger peried of time at a lower temperature in accerdance

with table AF-402.2 3. Alternative to postweld heat treatment using a higher preheat temp. 4
-!
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ATTACHMENT 2

P Attachment to letter RE7-2493

4ding area adjacent to the weld and one adjacent to the weld at the
- of the reading area.

B Documentation of Nondestructive Examinations
4.3.6.1  Deliver complated NDE/Weld Record and "As-Built" weld identifi-

cation drawings to the Government's Rapresentative one day after completion
of hydrostatic testing.

3.3.7 Final acceptance of all welds will be by the Government's
Representative.

3.4 STRESS RELIEVING

3.4.1 Primary tanks are to be fully stress relieved following completion

of all high temperature work such as welding, cutting, gouging, repairs,
etc. Heat tanks internally and use indicating and recording temperature
devices to aid in control and maintenance of a uniform distribution of
temperature in the tank walls and to indicate the pressure within the tank.
Insulate tanks for the stress relieving operation; remove insulation after
completion of stress relief.

3.4.2 Perform stress relief in accordance with ASME, Section VIII,
Division 2, Article F-4, except that:

3.4.2.1 The maximum allowable decrease in temperature below the specified
temperature of 1100 F shall not exceed 100 F,

3.4.2.2 The temperature shall be brought from ambient to 220 F and held
for 6 hours.

3.4.2.3  The rate of temperature rise and reduction between BOO F and
1100 F shall be no more than 100 F/hr.

3.4.2.4  The period of heating from 800 F to 1100 F shall consume no more
than 12 hours,

3.4.2.%5  During the heating-up peried, after any recorded temperature
reaches B00 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.

3.4.3 Oo not allow direct impingement of flame on any part of the tank.
Control gasas introduced into the tank during heating and holding periods,
50 as to avoid excessive oxidation of the interior surface of the vessel.

3.4.4 Perform a stress relieving operation based on a halding
temperature of 1100 F for one hour per inch of metal thickness, that will

A-12
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Attachment to letter RE7-72493

ARTICLE F-4
HEAT TREATMENT
OF WELDMENTS

AF-400 HEAT TREATMENT OF
WELDMENTS

AF-401 Requirements for Prehesting

The Welding Procedure Specification for the mate-
riz] being welded shall specify the minimum preheats
ing requirements in accordance with the weld proce-
dure gualification requirements of Section IX. Where
preheating is not required by the welding procedure,
preheating may be employed during welding to assist
in completion of the welded joint. The need for and
temperature of preheat are dependent on & number of
factors, such as the chemical analysis, degree of
restraint of the parts being joined, elevated tempera-
ture physical properties, and material thicknesses.
Specific rules for preheating are not given in this
Division. Some practices used for preheating are given
in nonmandatory Appendix D), as a general guide for
the materials listed by P-Numbers of Section I%, It is
cautioned that the preheating listed therein does not
necessanily ensure satisfactory completion of the
welded joint, and requirements for individual materi-
als within the P-Number listing may have preheating
mere of less restrictive than this general guide.

AF-402 Requirements for Postweld Heat
Treatment®

Before applying the detailed requirements and
exemptions in these paragraphs, satisfaciory guali-
fication of the welding procedures to be used shall be
performed in accordance with all the variables of
Secticn IX and AF-321, including conditions af
postweld heat treatment or its omission, and the

‘Additicnal posiweld heat treatment requirements ey result from
the requirements of Arigke T-2

restrictions listed below. Except for nonferrous materi-
als and except as otherwise provided in Table AF.
402.1 and Table AF.402.2 for ferrous materials, all
welded pressure vessels or pressure vessel parts shall
be given a postweld heat treatment at a temperature
not less than that specified in those Tables when the
nominal thickness, including corrosion allowance, of
any welded joint in the vessel or vessel parts exceads
the limits in those Tables. The exemptions for post-
weld heat treatment, as provided for in Tables AF-
402.1 and AF-802.2, are not permitted when the vessel
is designed for lethal service as defined in footnote ito
AG-30L1) or when welding ferritic materials
greater than i in. thick with the electron beam
welding process. The materials in Teble AF-402.] are
listed in accordance with QW-422 of Section IX and
are also listed in the Tables of stress intensity values in
Part AM.

AF-402.1 When Holding Temperatures and Times
May Be Exceeded, Except where prohibited in Table
AF-402.1, holding temperatures and/ar holding times
in excess of the minimom values given in Table AF-
4021 may be used (see AM-202). A lime-temperature
recording of all postweld heat treatments shall be
provided for review by the Inspector. The holding
time at temperature specified in Table AF-402.] need
nat be continuous. It may be an accumulation of time
of multiple postweld heat treat cycles,

AF-402.2 Heat Treatment of Pressure Parts Con-
sisting of Different P-Number Grou ps. When pressure
parts of two different P-Number EToups are joined by
welding, the postweld heat treatment shall be that
specified in Table AF-402.1 with applicable notes for
the material requiring the higher postweld heat
treatment temperature. When nonpressure parts are
welded to pressure parts, the postweld heat treatment
temperature of the pressure part shall control,

A-13
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ALTHLIMEN ] £ Attachment to letter RB7-7493
Page 4
Table AF<402,1 SECTION VIIT — Dl‘r’T:SION 2 1986 Edition

TABLE AF-502.1
REQUIREMENTS FOR POSTWELD HEAT TREATMENT OF PRESSURE PARTS AND ATTACHMENTS

Wimimum Helding Time at Mormal Temperature

Wormal Modding . for Nominal Thickness (See AF-407.1)
Temperature,

Materaal 'F, Minimum Up 10 2 in. Over 2 in, to 5 in, Over & in.
PaNe. 1 1100 1 hriam., 2 hr plus 185 min 2 hr plus 15 min
Group Mes, 1,23 1 he for each agdi- far each addi-

minifum tianal inch aver tenal inch gver
2 in L

MNOTES: .
(1) When it is impractical to postwsld heat trest &t the temserature specified i this Table, it is permissible to carry out the postweld heat
Lreatment at lower temperatures for lpnger pericds of Lime in accordance with Table AF-402 2,
{2) Except for exemptions in Note (31, postweld beat treatment = mandatory under the fallowing conditions:
tal for material over 145 in, nomnal thizkness, Postweld haat ireatment is mandatory on materials oeer 1L in. neminal thickness thraugh
1% in. neminal thickmess unless prefeat i applied 31 a menimum termperature of 200°F guring weiding.
[} an material of all thicknesses if required by AG-301.14ck:
ey on material over %y in. thickness far presmure parts subject to direct firing.
13} Postweid neat treatment is not mandatary under the conditians specified below: .
ta) for groove welds not over b} in, in slze and fillet welds with athroat over % in. that attach nezzle connections that have @ finizhed insae
diameter not greater than 2 in provided the conmections da not darm ligarnents that FEGUIre am inerease in shell or head thickness, and
preheal 16 a minimuen temperature of 200°F &5 appleed;
(b far groowe weids nat aver Y in. in size or Filler welds havirg & throat thickness of 15 in, oe less wsed fior Attaching nonpressure parts to
pressure parts and where prebeat to a minsmum temperature of 200°F i applied when the thickness of the pressure art pxceeds 115 ing
Vel for studs weided to pressurs parts provided preheat to a minimum temperature of 200°F s agplied when he thickness of the pressure
part expeeds 15 In, ’

Minimum Halding Time al Kermal Température

Nermal Hoding for Nominal Thickness (See AF-802.1)
Temaeraiure,

Material *F, Minimwm Up ta 2 in. Over 2 in. to 5 jn. Qver 5 in,
B.Ng, 3 1100 1 hefin, 2 hr plus 15 smin 2 hr phus 15 min
Growg Wos. 12,3 1 fr for each addi- for each addi-

irdmeT tienal inch over tional inch awer
2 in, 2 in

NOTES:

{1h When it is impractical 1o postweld heat treat &t the temperatures specified in this Table, it i permiszible 1o carry out the pestweld haat
Lreaiment at lower temperatures for longer periods of tme in accordance with Table AF-402.2. When posiwelg heat treatment
performed in ateordance with 1his Nete, the vessel test plate recuired by Astiele T-2 shall receive the same treaiment.

(2] Postweln hest traatmant is mangaiery for P-No. 3 Gr. No. 3 material in all thickpesses,

131 Except far the exemptions i Nate {41, postweld heat treatment is mandatory yader the following conditions:

Ll an FaMo. 3, Gr. No. 1 and PoNo. 3, Gr, No, 2 matsrial aver ¥y in, nominal thickness. Far these materials, pustweld heat treztment i
manzatory on material wp 1o and including %y in. nominal thickness unless welding procedure gualification descrined in AF-210.4 has
bren made in egual pr greater thickness than the profuctian weld,

(8 on rmaterialin all thicknesses if raquired by AG-301.1(eYor f Foe pressure parts subject o direct firing,

i@k For welding eannections and attachments to pressurs Fans, pastweld heat treatment i npl mandatory under the toatitions specifisd
Bk w:

Le) for attaching 1o pressure parts which have 2 Specified maximum carban content of not mare than 0.25% (54 Material Specification
Carben content, excent waen further limited By the purchasses to a value within the Specification limits! or to noanrectirs marte wiik

. P :

BrAAUS weaide sl oo -
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ATTACHMENT 2 Attachment to letter R87-2493
Page 5

1986 Edition PART AF — FABRICATION R.EQUIREHENTS Tables AF-402,1, AF-402.2

TABLE AF-402.1 (CONT'D)
REQUIREMENTS FOR POSTWELD MEAT TREATMENT OF PRESSURE PARTS AND ATTACHMENTS

Minimum Holding Time at Normal Temperature

Narmal Holding for Nominal Thickness (Ses AF-202.1)
Temparature,

Material F, Minimum Up 10 2 in. Ower 2 in. to 5 I Over 5 in.
P-No. 198 1100 1 hrfin, 1 kefin, 1 hrli.
Group Ne. 2 1 br

minimum
NOTES:

(11 Postweld heat treatment is mandatory for P-No. 108 materials for all thickness,
(21 If during the holding pericd of postweld heat treatment, the maximum time or temperaturs of

any vessel compenent exceeds the provisions
of AM-202, additicnal test coupans shall be made and Lested.

MWinimum Halding Time at Marmal Temperature

Norma! Holding for Nominal Thickness (See AF-802.1)
Temperature,

Matesial *F, Minimum Up to 2 in, Over 2 i 10 5 in. Over 5 in.
P-Na. 10F iloo 1 hrfin., L Rrjin, 1 hrfin
Group Ne, & 1 hr

mirdmum
NOTES:

(1) Postweld heat treatment is mandatory for P-No. L0F matesials for all $hicknesses,
121 If during the holding period of postweld heat treatment, the maximum time or tempersture of

any vesse] earmponent exceeds the provisions
of AM-202, additional test coupans shall be mace and tested.

TABLE AF-402.2
ALTERNATIVE REQUIREMENTS FOR POSTWELD
HEAT TREATMENT OF PRESSURE PARTS
AND ATTACHMEMNTS2

Decrease in Minimum
Temperature Below Time at Decraased
Normal Haldieg Temperature,
Temperature, ‘F hrfin, of Thickness
53 2
100 3
154 5
209 14

HOTE:

i1} Pastweld heat treatment at fower iemperatures for longer
periods of lime, i accordance with ihis Table, shail be ues only
where permitted in Table AF-402.1,
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ATITALHMENT &
Page 6

Attachment to letter RE7-2493

ARTICLE G-3
RESPONSIBILITIES AND DUTIES

AG-300 GENERAL

The various parties, ie., User, Manufacturer, and
Inspector, invelved in the work of producing vesssls
under this Division, have definite responsibilities or
duties in meeting Code requirements. The responsibili.
ties set forth hereinafter relate only to Code compli-
ance and are not to be construed as invelving
comtractual relations er legal liabilities.

AG-301 USER'S RESPONSIBILITY -

AG-301.1 User's Design Specification. It is the
responsibility of the user or an agent! acting on his
behalf, who intends that a pressure vessel be designed,
constructed, tested, and certified to be in compliance
with these rules, to provide or cause 1o be provided for
such vessel or vessels a User's Design Specification.
This shall szt forth requirements as ta the intended
Operating conditions in such detail as to constitute an
adequate basis for selecting materials and designing,
fabricating, and inspecting the vessel or vessels as
required to comply with these rules. The User's
Design Specification shall include the method of
suppaorting the vessel (sse AD-110),

{a) It is the user's responsibility to specify, or cause
1o be specified, whether or not a fatigue analysis of the
vessel shall be made for cyelic service.? and, when a
fatigue analysis is specified, 10 provide, or cause 1o be
provided, information in sufficient detail so that an
analysis for cyclic operation {see also 3-102) can be
carried out in accordance with Appendix 5, IF the
User's Diesign Specification lists expected operating
conditions for which the service evaluation rules in

—
"Wherever uer sppenrs in this document, it may be considersd to
apply alse to an agent acting m his behalf

FADLI60 covers the evalustion of servece conditions 1o estahlish
the need of & vessel fatigus analysis as provided by Appendiz §

AD-160 indicate nesd for a fatigue analysis, then such
fatigue analysis shall be mandatory and shall be
incorporated in the Manufacturer's Design Repary, If
the User's Design Specification states that no fatigne
analysis is required, the Detign Specification shall
include a statement that the intended vese! operation
satisfied the requirements of A1D-160.

f) It is the user's responsibility to specify, or cayse
o be specified, whether or not a corrosion and/or
erosion allowance shall be provided, and, if so, the
amount. .

fe) When & vessel is to contain fiuids of such a
nature that a very small amount mixed or unmixed
with air is dangerous to life when inhaled, it shall be
the responsibility of the user and/or Fis designated
agent to determine if it is lethal? If determined as
lethal, the user and/or his designated agent shall so
state in the User's Design Specification. It shall be the
responsibility of the Manufacturer 1o comply with the
applicable Code provisions [see AM-204, Table AD-
153.1, AF402, and AF-E20{d)].

fd} The User's Design Specification need not pro-
vide information other than that required in AG-
3011, AG-301.1(2), AG-301.1(b), and AG-301.1(c).

AG-301L.2 Certification of User's Design Spee-
ification. A professional enginger, registered in one or
more of the States of the United States of America or
the Provinces of Canada and experienced in pregsure
vesse] design, shall cerify to the compliance of the
User's Design Specifications with 1he abave fequire-
ments, .

—_—
*By lerhal tubsiances are meant paisanous gases or Liquids af such
A nature that g very small amount of the gas or of the wapar of the
Bguid mixed or onmised with air i dangerous o life when
inbeled. For parposes of this Division, this clas intludes
subsiances of this nature which sre stared under PrESSArE OF may
EEnersle & pressure if slared in o closed vessel
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App. Figure A-4. Project W-EO01 Completion

Westinghouse
Hanford Company

(07077

P.Q. Bow 1970 Richland, WA 99352

September 30, 1988 8856151

Mr. R. E. Gerton, Director
Waste Managemant Division
U.S. Department of Energy
Richland Operations Office
Richland, Washington 99352

Dear Mr. Gerton:

COMPLETE TAMK 107-AP NEW RISER INSTALLATIOM TQ ALLCW DEMONSTRATION OF
DOUBLE-SHELL WASTE RETRIEVAL

This letter reports completion of the U.S. Department of Energy =
Richland Operations Office controlled milestone to "Complete Tank 107-AP
Mew Riser Installation to Allow Demonstration of Double=Shell Tank Waste
Retrieval." Because of the large costs associated with work done on a
contaminated tank, the riser installatfon has been performed prior to
waste transfers into the tank.

Riser and pit installation activities on this tank have been completed,
as of the clese of business on September 30, 1988. A new riser was added
to the tank, the two existing construction risers were modified and new
mixer pump pits were installed on each of these three risers. Shielding
plugs have been placed in the three 42-inch risers. Some painting.
hackfilling, site stabilization and the removal of the temporary fence
are construction exceptions which will be compieted in early Octaober
1988. Demonstration of prototype retrieval equipment will be completed
as an outyear activity.

If you have any questions, please contact Mr. K. W. Owens of my staff on
3-1632.

Very truly yours,

Rtk

R. D, Wojtasek, Manager

Defense Waste Program Integration
Defense Waste Management Division
peb

DOE-RL = R. D, Izatt
A. W. Kellogg

- Hanfard Operations and Engineering Contractar fos the US Department of Energy
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App. Figure A-5. Project W-E01 Concrete Demolition Demonstration

KAISER
ENGINEERS
HANFORDO
INTEROFFICE MEMORANDUM
o Distribution pare  October 30, 1987
mow 0, R, Mills o
Project Management

COPIES TS 5. W, BDFk D- 5. Hager

C. J. Denson C. D. Maxson

E. A. Dukleth T. A. Przbylski

i Ingram JRM File JOB N

W-EOI

BLBJECT

ER-1081, 107-AP AND 108-AP TANK RISER/PIT INSTALLATION - SITE DEMONSTRATION

A demonstration of the demolition technique and equipment for concrete
removal proposed for use on the subject project will be performed Wednesday,
November &, 1987, beginning at 9:00 a.m. at A-Farm in the 200F Area. The
equipment will be rented from Advanced Mining and Construction System, Inc.
(AMAC, Inc.) from Kent, Washington and delivered to the site Monday,
November 2, 1987. The equipment will be available to Comstruction Forces
personnel to operate in demolishing a concrete mockup, in many ways similar
to the concrete to be removed during construction. The demonstration is
planned to be videc taped and circulated for viewing by any interested
parties, (engineering, construction, demelition, ete. ).

My thanks to Construction Forces (D. J. Heberlein, H. L. Maygra and

R. Kelso-Weatherly) and Purchasing (D. D. Mcdonald, A. M. Prindiville
and 5. 0. Stecker) for their help in putting this demonstration together
on such short notice.

JRM: Thm

. J. Heberlein

. M. Iten

. Kelso-Heatherly
. Maygra
Mcdonald

. Prindiville
Stecker

. Walton

Distribution:

+

0
R
R
H
0
A
5
T

mro=Zgor
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APPENDIX B TANK DEFICIENCY DOCUMENTATION
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App. Figure B-1. Nonconformance Report B-340-33

»

LA o UCONSTRUCTION - 40
Ly Ry ' NQNCONFORMANCE REPORT Pge_ 1 _or_1
(14} Project, Loestion or WO (18) Titte I (1€} NCR Mo,
B-340 241-AP TANK FARM.. - -- {PHASE IV) B-340-33 (1520-18)
{10} Requitements ) . A - {14} Distribution
(1E} Nonconfarmance Description DOE
REQUIREMENTS BT : *& S Rokkan
Construction Specification B-340-C4, Section 15176, Paragraph 2.3.1:
Fabricate in accordance with ASME Section VIII Division 2 Part AF. RHO

e M1 B3
ASME Section VIIT Division 2 Part AF 141 states, “The surfaces of al ﬁggm‘;“"d

the parts to be welded shall be clean and free of scale, rust, oil, *$ Joncus
grease and other deleterious foreign material for a distance of at *C A Rieck
least 1/2 inch from the welding joint preparation for ferrous
materials." .

JAJ
. *T R Cloud
NONCONFORMANCE DESCRIPTION i % T Frisbee
Weld joints on secondary bottom plates for first weld pass by SMAW
are-not being cleaned of rust prior to welding. Welds and/or tack | KEH ]
welds were made on the BNS,seams on Tank A. _ *M D Robbins
2,49¢% : R L Hand
! AT R M Iten
wiifs3 *J.E Morgan
*J R Nicholson
*J W Viita
y *T L Walton
{1F) Tag No, {1G} Criginator, Compsny and Dste, {1H) Supervisors Review .
M.D. ROBBINS 10-27-83 @ Central File
YES KEH FIELD ENGINEERING /M. % L | *Field Project File/
(2A} Disposition {28} tnstructions e TI"]-3/ 241-AP Tk Fm
{2C) Justificetion
O3  Acceptasts *Preliminary Copies
Conditi (2B} Remove all welds that have not been properly
D onditional . .
Accept ¢leaned. Perform required preparation and
reweld. See note below for clarification.
g Rework g
O _ (2C) Weldy¥shall be properly cleaned before welding.
Repsir Cleanliness requirements of ASME Section VIII Division 2
0O . Code and C-4 Specification shall be met.
Reject )
O other isoacit NOTE FOR CLARIFICATION
ther {Spacify) Remove the Tirst SMAW weld pass that was made on seams BRS 2, 4 and 5
(2D) Additional Dag that was not cleaned of rust prior to welding. Perform the necessary
Requlred Joint preparation, NDE in accordance with C-2 specification and
[T AsBuile - reweld using approved procedures.
O obrc *NOTE: Rockwell QA was given the opportunity to review and sign if
Ne. they agreed with the disposition. They chose not to sign.
O Qther NCR disposition to be carried out as indicated.
- Specify .
W wia 5ot 65 Rokkan 1174783

{2E} Contr., A f {aF} i (26} p, C LA t (2H) o
{Sigr?:u:re ap:&;ol:‘)’:te) A-E Approve! {Signsture snd Date; (;:;na!?:::'endpg;v:; é (Siun:;‘uer:r:?enate}
Engr. slgn Safety Engr, E)
. 0/ /83 /s 35
W= N el K e ( il N4
(=¥ PE QA DOE
w-%-33 1", | m 4
ANA — Wm' : H-2pz3| K ek
Directed, NCR Closed

(3A) . .
Bl Disposition Etfected As

XQAM \12-28-83
3 other {Specity) Crlginator or Repressntative Date

{4A) List of Doguments Atfectad (4B) Documents Revised

By, Data,

% PO 6705
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“TABLE AF-142 1
IMUM LLOWABLE OFF’SET IN WELDED
; = e JOINTS
614.1 f Speclal Requirements for Quenched
: and Tempered Steels

" Directlon of Joints

181, oil, grcase, and ‘other, de!'ten-
ous Mgnmtenalfmadmtanceofatleast%‘_ {13 : '
rom the ‘svelding jomt preparation for fermus ~shall ‘meet the' »reqmrcmcn fin "Tabl
F and atileast 2 j i longlmdumljointamcyhndncal

al -oxide shall be removed rom
netal oontactarea When weld meta.l is'to’
previcusly welded surface, ' sing
by s ‘foughmg tool, ¢
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App. Figure B-2. Nonconformance Report B-340-34

H

. CONSTRUCTION
nges e NONCONFORMANCE REPORT P o]
{1A) Project, Location or WO F (1B} Title {1C) NCR No.
B-340 241-AP TANK FARM. (PHASE 1V) B-340-34  (1520-19)
((:ll ED)) :;ﬂ:::z::‘n‘:ncn Duscription {14) Distribution
DOE
WE_NTE *(_;"'S“ Rokkan
Construction Specification B-340-C4, Section 15176, Paragraph
3.3.2.1: RHO
. * 1
Each welding pass on multi-pass seams shall be visually examined *g 5 ggg§$1und
by the Contractor's examining personnel prior to deposit of *S Joncus 9
subsequent passes. *C A Rieck
JAJ
NONCONFORMANCE DESCRIPTION *TR Cloud
Welds BNS 4 and BNS5 were made on 10-27-83 with no visual *W T Frisbee
examination between the second and third weld pass.
EH
* U Robbins
R L Hand
R M iten
*J E Morgan
*J R NichoTson
*J W Viita
{1F) Tag No. (1G) Orliginator, Company and D“.'moﬁ- {11} Bupervisors Aeview *T L Walton
N/A M.D. RGBBINS 10-27-83 Central File
KEH FIELD ENGINEERING Zi:) ,zf%fidézgéfi:__J *Field Project File/
AT Bltpostien GO Weriticsnon Tr1-3/241-AP Tk Fm
[ acomtark (283} Grind pur—prses—thet—ave—not had the *Preliminary Copies
O Sopie W
wit
~-Bd—Rework— (26) Visual-examination—shald—meet-the C-4 Construction
D Repair
O fejecr (2B} Review NDE on welds BNS 4 and BNS 5.
1. If NDE is acceptable, accept the weld .
' . , 2. If NDE does not pass,repair welds as required by the
Other (Spacity) C-4 construction speEification.
(2D} Additional Doe
Required (2C) The visual examinations are required to minimize weld repafrs.
O AsBuils If the Radiographs reflect sound welds, the final objective has Ny
O o been reached. %MT/{‘
g‘;;er N R T T AT {,i‘f'ﬂ&‘—mi—%ﬁwmﬁpw—wi—sw‘
D Specify TRET AGLZEDT UL’{ “fl't‘-' D'(I'n"-'l Fted T!.'*‘“.’ \-"{‘A NoF oo ry
@ N/A e :-\IJ(’DAIHUN L T e s = A H5—ha BreATel: /5%%1.‘{‘ e ]
2E)
(Smarure sngDutel | | A% Aporow (Signatur and Datey o | g Corouranes
Engr. sign v 2

b

Sl R0

fSafaty /o
ﬂjﬁh )/ ? . L

Al {ASME{}\/’4

S Ne— Vo AL A

}-2-83

{3A}

O other ISpecify)

B Disosition Ettected As Dirsctad. NCR Closed U

QOriginator or Rlp‘?h‘nut

— st i

[2-28-58%

Data

iva

{4A) List of Dacuments Affacted

ay.

(4B} Décuments Revised

% EPO 687-0
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App. Figure B-3. Nonconformance Report B-340-58

CONSTRUCTION q’jg\,{,ﬂ\
'Ei%gﬁﬁﬂ NONCONFORMANCE REPORT
{14} Project, Location or WO {1B) Tite

B-340

{1D} Reguirements
(1E) Nonconformence Description

247-AP TANK FARM {PHASE 1v)

1 1

Page of

(1C} NCR No,

B-340-58 (1520-38)

{1J) Disrribution

DOE
REQUIREMENTS * K K Lucas
Construction Specification B-340-C4, Section 15176, Paragraph 2.3.1: RHO
Fabricate in accordance with ASWME Section VIIT Division 3 Part AF, *D L Biorklund
(which states: *. . . surfaces of the parts to be welded shal] be R 3 Hgor. un
ctean and free of scale, rust, . . . for a distance of at Teast 1/2 *s 3 ennig
inch from the welding joint preparation for ferrous materials.®) % oncus
C A Rieck
NONCONFORMANCE DESCRIPTION JAJ
Unacceptable surface preparation (i.e., insufficient rust removal) *T R Cloud
prior to field welding first SMAW overhead pass on BRS seams of *W T Frishee
Primary Tank Bottom "J". Affected seams and approximate area footage
as follows: KEH
Seam BRS 1 @ areas 47-53 *D J Rymarz
Seam BRS 2 @ areas 0-3, 13-30, & 40-53 * M Brown
Seam BRS 3 @ areas 0-23 R L Hand
R M Iten
*J R Nicholson
*3 W Viita
a Q. riginator, ompany an It i *T L Na.'ton
”FPZ/TAQN D YRS g Oy [ RS y
KEH FIELD ENGINEERING o W ie roject rile
(2A} Dispasition (28} Instructions \ mb&"\“ Tr]_B/qu-AP Tk Fm
{2C) Justification " . . .
L Accept asts 2B) Remove the first SMAW weld pass (exterior of Prelininary copies
Conditiona! primary} that was made on seams specified above
- Accept that were not cleaned of rust prior to welding.
Perform the necessary joint preparation, NBE in
K Rewor accordance with C-4 specification and reweld using
approved procedures.
D Repair
i 2C) Weld joints shall be properly cleaned before welding.
L Rejct Cleanliness requirements of ASME Section V¥III Division 2
Code and C-4 Specification shall be met.
D Cther (Specify)
(2D} Additional Doc
Required
D As-Builts
o
D gp‘::irfy__..
X wa
(2E}
fSi(g:'r?::tur'reAapnpdmI;:is} 2% A-E Approval {Signature snd Date) 2 ?Sci\;.ngtzrg‘;ré:dpg;\;a)! (2H) (Swgf\:::;crl;rr:r:iceDazel
Engr, Design 32175 Safstv, 3"23'84“ Engr {1 (N ¢ J__:;}‘g'fﬁl (ASME}
- BVl I [T fiode, St — N
QA / F1FE DOE,
Vot //34 ’/"47 ;M@, i-2144

3A) 4 7
ﬂ Disposition Eftecisatas Direcxec}7 NCR Closed *

O

Gther (Specify)

Originater or Repregfntative

7

{8A} List of Documents Affected

By,

(4B} Documents Revised

Date

xe BPD 637905
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3-11-84 /Dm

KAISER ENGINEERS
HANFORO

FIELD SKEF6H- PHoT ©

Attachment To Or Description:

(Cererence NCR B- 340

<58

Sheet
l

ALL PHOTOS of BRS 2@
‘T TANK BRoTToM

e s
lericaL JoinT

PK—IO@ TO WELDING.

WeLome at %6,6555
Nore (Lack of) Tomnt

FerarATIoN .

KEH-159.2 (4-82)
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3-22-49 o
KAISER ENGINEERS
HANFORD FIELD SKETCH
Attachment To Or Description: Sheet
[KeFerence NCR 3 340 58 2 . T

)(U/&T‘HE/E EVipencE
OF (NSUFEICIENT

ToinT PREPARATION .

Mors o6 Samé

J
KEH-169.2 (4-82)
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App. Figure B-4. Nonconformance Report B-340-61

‘ CONSTRUCTION _
Ayeos (280 NONCONFORMANCE REPORT Page 1 or ]

{1A) Project, Location or WO (18) Title f1C) NCR No.

B-340 241-AP TANK FARM  (PHASE IV) B-340-61 (1520-41)
{1D) Reguirements (1J) Distribution
(1E) Nonconformance Description DOE

REQUIREMENTS *K K Lucas

Construction Specification B-340-C4, Rev. 0, Section 15176, Para- RHO

graph 3.3.2.7: "Each welding pass on multipass seams shal] be 0 L Bjorklund

visually examined by the contractor's examining personnel prior to *R J Hennig
deposit of subsequent passes. *S Joncus

*C A Rieck
NONCONFORMANCE DESCRIPTION JAJ

2 feet of weld on R-15 at the ntersection of RRS2 on Tank 108 *T R Cloud
dome was welded with no interpass inspection on two Coverpass * T Frisbee
weld seams.

*J R Nicholison
*J W Viita
*T [ WaTlton

{1F) Tag No. (1G) Originater, Company and Date, (1H) Sup!rvisol@jgw 7 T

M.D. ROBBINS 5-1-84 () 7 b i Central File
v Al T }?”“‘ Sl /;u/ *Field Project File/

KEH FIELD ENGINEERING

{2A) Disposition ((ZB)) Instr:ctium ‘ Tr] "3/24] -AP Tk Fri
2C) Justification . . .
) Accept as s 2B) Radiograph the above completed weld joint area pe Preliminary Copies
approved procedures and conditional acceptance dependen

X] Conditional upon acceptance of radiographs.
Accept
O Rework 2C) Since specification requires no additional NDE other than
visual for the weld joint, the additional radiograph will
[0 Repair provide assurance of the weld integrity,
1 Reject 2B aTternate) Remove weld that was not inspected and replace

per approved procedures.
O Cther (Specify)

(2D} Additional Doc
Reguirad

O As-Builts
DFC
O No,
Other
D Specify
X
{2E) {2F) (2G) 2H)
Contr. Appraval . Qpr. Contr. Approval Cencurrence
{Signature and Date) AE Approval (Signature and Date; {Sighature and Date) (Signature and Date)

>

NS LN AT e

EY) nra PE Qafrd da ‘ 7 /f}ﬁq LOE p '.,,,M
fin. B "W s el HE ST, ot Tl
oa K Dispesition Effected As Directez NCR Cilosed 7 U R

7

AR JiifLﬁQ fﬁ} f%lﬂjb;db. -29-&d-
O other (spscity) KAJQJA Eﬂdﬂdﬂ@ﬁé qu Zg(a'H.%vh'f’{,) o.igm.}ur or Aepreientative Dete

(4A) List of Documents Affected (48) Documents Revised

By Diata

Tus. GOVERNMENT PRINTIN S OFFICE 1983-895-150/102

B-9
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App. Figure B-5. Nonconformance Report B-340-62

CONSTRUCTION
AL-604 (2.80) NONCONFORMANCE REPORT Page___ 1 o |

(54-2099-604 }

(1A} Praject, Location or WO {1B) Title {1C} NCR No.
B-340 241-AP TANK FARM (PHASE Tv) B-340-62 (1520-42)
“ED)} V’:gi:::;g‘:nm':nce Description (1J) Distribution
REQUIREMENRTS *K K Lucas
tonstruction Specification B-340-C4, Rev. 0, Section 15176, RHO
Paragraph 3.3.2.1: "Each welding pass on multi-pass seams shall be “J L Biorklund
visua]]y examined by the contractor's examining personnel prior to R g Hgnnig
deposit of subsequent passes. *S Joncus
* -
NONCONFORMANCE DESCRIPTION C A Rieck
Primary Shell, Tank 107, C3V3 Area 0 to 3 and C3V4 Area 0 to 6: JAJ
Contractor examining personnel did not visually examine each *T R Cloud
weld pass prior to deposit of subsequent weld passes. *W T Frishee
KEH
*E L Backer
*I L Brown
R L Hand
R M Iten )
*J R Nicholson
*J W Viita
— *T L Walton
(1F} Ta o. riginatcor, Company an ate y 7 uprarvisors Reviey )
1 N/TAEIN EL TG BRERER™ 8"%.gq (2] swewors @ Central File
KEH FIELD ENGINEERING éd,& Ma_g *Field Project File/
(2A) Disposition {2B} Instructions Tr] “3/24] -AP Tk Fm
[2C) Justification
- . .
{ L Accepr As i 2B) Acceptance of the welds will be dependent upon Preliminary Copies
Conditional the radiographic examination of those weld joints
X Accept (8-340-{:4, paragr'aph 335.]). :
L Rework 2C} The visual inspection requirements have been imposed to
minimize the number of rejections and repafrs identified by
L Aepair radiographic examination. The radiographic examination will
- provide the evidence of the weld integrity.
Reject

O oer (Specify}

(2D) Additional Dac

Reauired
0 As-Buifts
0 REe
D g;:;rfy

5

T L ., " Bneearson [ g S
ingr. Oesign _ ” “-% Safur {%’7 Engr. UJ/Z'F!%{'_ 7 -(i lgf_‘At {ASME)
SeeenTH ) 5 5
14 W ._r-y..%z P 02 7 o oAl & ,z}éj\ 3 i
22 =2 N T e 4 L

)
s =4 Disposition Effected As Directed. CR Closed a \g 7 ! ”V /
E .ol Borkes S 418

3 Other {Specify) Criginator or Representative Date
FA) List of Documents Affected (4B} Documents Revised
By, Data
. GPO697-908

B-10
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App. Figure B-6. Nonconformance Report B-340-63

- )

[
(64-51838.604)

CONSTRUCTION
NONCONFORMANCE REPORT

Page i Of 1

{14 Projucy, Lotation or WO

B- 340

{1B) Tiue

241-AP TANK FARM (PHASE IV)

terner noB340-63 (1520-43)
B-340-2E-5-3007

(D) Requitements
{1E] Nonconfarmance Description

{1J) Distribution

{1D) REQUIREMENTS DoE
; . . . K K Lucas
Construction Specification B-340-C4, Rev. 1, Section 15176,
Paragraph 3.1.1.17 (Reference DFC B-340-151): Al1 temporary HO
attachments welded to the primary tank interior surface shall T J BjorkTund
have the surface to be welded (attachment and tank surface) R J Hennig
clean and free of rust, oil, grease and other deleterious S Joncus
material for a distance of 1/2" from the weld joint. C A Rieck
(1E] NONCONFORMANCE DESCRIPTION JAJ
On_the interior of primary tank "I" (108 base) the contractor T'R Cloud
welded four ladder brackets approximately six feet east of the | W T Frisbee
north centerline without the required tank surface or
attachment surface cleanliness preparation. KEH
D L Brown
R L Hand
RMIten
J R NichoTson
J W Viita
(1F) Teg Na. (1G) Originatlr:,lCampanv anc Date, (1H) Supervisors Review ge:’;t:{g} t?:‘] e
TD. {Lyfl_J =L AL g ; 1 .
\ e Telecord Field Project File/
_ D;\)/P. T. D. Hays,l9Acsc, 5/8/84 o Field Project File
peenmen B0} Jortiroation
O Acoept A s 2B} Acceptable on the condition that after attachments
are no longer needed they shall be removed, the primary
§8  Conditionat tank inner surfaces restored, and nondestructive testing
Accept performed per the B-340-C4 specification.
D Rework
) ZL) Weld goints shall be properly cleaned before welding.
O Repair Cleanliness requirements of ASME Section VIII Division 2
and the B-340-C4 construction specificaticn shall be met.
D Rejecll
[:] Qther {Specify) " -
{20} Adaoitions! Dog g E G & &E}
Reguired .
1 asBuiles E&Fﬁ{
O Rt
O Sty
X nia
(26} antr I i2F) r. Contr rov nourrence
(Sign“:;ff"pdogzlm A-E Approval {Signature and Date) 2¢) ?S?g'ngtur: ‘a:dpiDatea){ (2H] (Sigsgmre e
Engr, Design : _?A,;,’i"- Al (ASME)!

SR -

S o

-} s s
Lol Pins

k NIk

_ o pbotid el Zj 4 A
3%41/ﬁﬂjcg

WFE cns

A 5 P, o
ST o

ﬁ‘t&_;_c.c‘f:at—“_‘-

tas) E

O other {Specity}

Disposition Effected As Directed,

%CR Closed ﬂ

—

T-D. e
)”Y\D?‘/Z‘ . Orig ;ﬁ,&ﬁﬁﬁoresentatwe

¢/slgd

Date

(4A) List of Documents Affected

(4B)

By,

Documents Revised

Date

zp EF0BET-945

B-11
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App. Figure B-7. Nonconformance Report B-340-66

CONSTRUCTION

1 1

RL-604 (2-80 :
i 50s 280 NONCONFORMANCE REPORT Page of
{1A} Project, Location or WO {1B) Title {1C) NCR Na.

B-340

241-AP TANK FARM  (PHASE 1V) B-340-66 (1520-45)

(1D} Reguirements
{1E) Nonconformance Description

{14} Distribution

NONCONFORMANCE DESCRIPTION

REQUIREMENTS DOE
Construction Specification B-340-C4, Section 15176: *K K Lucas
I. Paragraph 3.1.7.5 (per DFC #22): . . . clips, lugs, etc., weided RHD
to plates. . . may not be welded to internal primary tank surfaced *BL Bjorklund
except with prior approval by the Government's Representative.” *R ] Hgnnig
II.  Paragraph 3.1.1.17 (per DFC #151): "A11 temporary attachments *3 Joncus
welded to the primary tank internal surface shall have the surfacd *CA Rieck
to be welded (attachment & tank surface) clean and free of rust,
011, grease and other deleterious material for a distance of 1/2" JAJ
from the weld joint." *T R Cloud

*W T Frisbee

At Primary Tank "O"

Course 1 vertical weld seams C1V4 & CIV5:

£
I. 2 internal surface attachments at each seam welded without prior *%Eg Rymarz
appraval of Government's Representative, {(Approval was given for *D L Biown
4 attachments per seam - 6 attachments were welded per seam.) R L Hand
II. 6 internal surface attachments at C1V4 welded without surface(s) R M Iten
preparation, i.e., rust not removed. *J R Nicholson
*J W Viita
(1F) Teg No. (1G} Originator, Company and Date, o, 1H) Supervisors Review *TL Kalton
N/A D.J. RYMARZ 5-16-84 Central File
KEH FIELD ENGINEERING \©7. Aol e o *Field Project File/
(2A] Disposition é%s‘j).:nst(?_ctions TY‘]-3/24]*AP Tk Fm
ustification
emove attachments and restore primary tank * s .
D Accest s inner surfaces to origfanl shape and contour. Perforh® iminary Copies
Conditional nondestructive testing on the attachment area per specification.
Accept
O Rework 2C} 1. Attachment welds to the inside of the primary tank
ewor require approval by the governments representative prior to welding.
Ll mepair IT. Attachment welds shall be properly cleaned before welding.
O e Cleanliness requirements o i y oF
eject -eede~and C-4 specification shall be met. - 4 ’7;//55’
1 other {Specify)
(2D) Additional Dec
Required
D As-Buiits
I
[+
D g;:sceirfy
N win
2B} Conee. Ao (2F) ] (2G) g r. Appr (2H) .
. fSigr?:ttLireA;nde[\)’:“e] . AE Approval (Slgr;ature and Datey _ (()Spi’ga;:;r:; ﬁ%ﬁtﬁi}f;,ﬁ (SlgE;:Pucr: ;enr:;eDalel
g Resign ) 723k E’Z S, gé@}?% T TASM
GA 27 - Pe oA : T4 ot A
Ui By | WP s2454 G257 1
7

13A)
Disposition Effected
O

Other iSpecify)

As Directed }f NCAR Closed

i el Gy G 78T

Originator or Represéfitative (J Cate

4Al List of Documents Affected

(48B) Documents Revisea

By, Date,

3 EPOEEI-305

B-12
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App. Figure B-8. Nonconformance Report B-340-70

o CONSTRUCTION
AL-604 (2.80) NONCONFORMANCE REPORT Page___] of _]
(1A} Project, Location or WO | (18) Titte (1C) NCR No.
B-340 247-AP TANK FARM {PHASE IV) B-340-70 (1520-49)
{1D) Regquiraments (1} Distribution
(1E) Nonconformance Description DOE
REQUIREMENTS T K Lucas
Construction Specification B-340-C4, Rev. 0, Section 15176,
Paragraph 3.3.2.7: "Each welding pass on muTti-pass seams shall RHO
be visually examined by the contractor's examining personnel prior  *D L Bjorklund
to deposit of subsequent passes." *R J Hennig '
* S—doncus £, Kollerma
*C A Rieck
NONCONFORMANCE DESCRIPTION
Tank "E", Seam C2V6, Area 2 to 8: Contractor examining person- *%&% ioud
nel did not visually examine each weld pass prior to deposit of *W T Frisbee
coverpass on the outside of the seam.
KEH
*E L Backer
*D L Brown
R L Hand
R M Iten
*J R Nicholson
*J W Viita
{1F) Tag No. (1G] Criginatar, Company and Date, @ (1H) Supervisors Reviaw *T L WaTton
E.L. BACKER 6-20-84 6 Central File
NO KEH FIELD ENGINEERING C o MOR el ke *Field Project File/
{2A] Dispesition Eggg Ln:ﬁ;ﬁ:iﬂ::. Tr1-3/241-AP Tk Fm
O Accept Acls ?B) Acceptance of the welds will be dependent upon the \*Preliminary Copies
N radiographic examination of that weld joint (B-340-C
X gg;ﬁ?”“' paragraph 3.3.5.1)
O Rewerk 2C) The wvisual inspection requirements have been imposed to
minimize the number of rejections and repairs identified
0 Repair by radiographic examination. The radiographic examination will
provide the evidence of the weld integrity.
D Reject
3 other (Specity}
(2D} Additional Do¢
Required
O asBuiles
3 gFC
l:] SO::::i;y
L) wa
12} ) 126) gpr ntr. rOval (2H) ce
s e | A Avorowl (Sonare s Do) O Bunion aio | Sonuranee
Engr. Design _ ; G T T A - Wl/f‘/ Engr. ’M%&gﬁ q/&y,gg Al (ASME)
Qph (L et Wtﬂ %uﬁ% A £ /275;:2 — N — 7
aA be-r=f (f B sk A
Z/VM, M.‘/ UU% G-24-BE(T) /Lo(.&ﬂ\éZ; ‘u/ﬁ

@A) L A 4 (
) Disposition Effected As Directed. NCR Closed

Cd ke ]

O other {Spacify) Originator or Represantstive Date /
(44} List of Documents Affacted (4B} Dacumants Revised
By. Date

B §P06IT-905

B-13
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App. Figure B-9. Memorandum Regarding Welding Surface Preparation

47O H
KAISER
ENGINEERS
HANFORD
- INTEROFFICE MEMORANDUM
o J. W, VIITA DATE /?Z’CH 3, 1984
AT FROM 1. ‘_ BRAY |
B-340-0QAE
COPIES TO at
G. W. HAHN FILE/LB
R. L. HAND CENTRAL FILES '+ a0, B-340

G. P. OSBORNE

suesect  PROJECT B-340 AP TANK FARM "WELDING OQVER RUST"

According to NCR B-340-58 we are still experiencing problems in
the field with the contractor welding aver rust. Also, the
Title III inspector informs me that it is a daily trouble area.

Since the contractor has elected to ignore his agreement to

clean the plate surfaces in a manner that has been demonstrated
to him, it is obvious that corrective action measures are in
order. Therefore a letter from KEH QA Manager is being forwarded
to JAJ QA Corp. Manager for a corrective action and response.

Also, in the interest of the assurance of Welding Quality, the KEH
QA Department feels that we are bound to initiate quality measures
which will bring this problem under control. This measure appears
to be that the inspection plan for the Tank Construction Phase be
amended to incTude a hold-point for Title III inspection to verify
that plate welding surfaces have been properly cleaned prior to
welding. Please initiate a DFC which will institute this measure.

WHB/s 1w

B-14
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App. Figure B-10. Nonconformance Report B-340-76

. CONSTRUCTION

R 504 (280 NONCONFORMANCE REPORT = Page_ | or_2
{1A} Project, Location or WO (18} Tive (1C) NCR No,

B-340 24T-AP TANK FARM  {PHASE 1V) B-340-76 (1520-53)
::g)} zaquira;nams o (1J) Distribution

cnceniormance Descrlptlon

REQUIREMENTS Rl Lucas

1. Construction Specification B-340-C4, Section 15176, Paragraph

3.4.2.5 requires that the temperature diTference between all parts RHO

of the tank not exceed 200°F after any temperature reaches 800°F. *D L Bjorklund

2. Construction Specification B-340-C4, Section 15176, Paragraph :R J Hennig

3:4.2.1 requires alT temperatures to remain above 1000°F during *E §0;¥gzﬂ1er

stress relief operation.
NOMCONFORMANCE DESCRIPTION (Referance Table Below) JAJ

1. The Tank 108 permanent bottom thermocouptes, with few exceptions :T_E-C1?“d
remained Tower than the 206°F spread permitted while the tank was W T Frisbee
heated from 800°F to 1050°F as indicated by the temporary thermo-
coupies. KER
. *F W Shaffer
2. The Tank 108 permanent bottom thermocouples remained below *N L Brown
100G°F during the entire 4 hours that the temporary thermocouples R M Iten
remained near 1050°F. R L Hand
*J R Nicholson
(CONTINUED ON PAGE 2 OF 2) *J W Viita
- 2 - *T L Walton
{(1F) Tag No. (1G) Orlginatoer, Company an E18 upervisors Review
WA FoW. SHAFFER - V7~d15-'é4%§w 1 Seporaers Central File
KEH FIELD ENGINEERING e . vf\c:JE;gnx,uv,__f *Field Project File/
(2R Bltporiten (2] antcanan  NCR B-340-76 Final Disposition Tr1=3/241-AP Tk Fn
Bl accepr as s 2B) Accept the Stress Relief Cycle for Tank 108 *Preliminary Copies
Conditional 2C)  Assumption:

Accept The relationship of temperature difference between the bottom of

the primary tank and the top of the primary bottom knuckle is
simiTar for tanks 107 and 108.

Repair
From studying the temperature data for both the temporary and

Reject permanent thermocouples for Tank ‘107 and comparing it to Tank 108,
this appears to be a reasonable assumption.

[
LI rework
O
O

] Other (Specify)
Figure #1 represents cempiled data for Tank 107 relating average

(20} fadisionel Doc temperatures for thermocouples representing various regions of the tank.
The bottom two curves (+,[1) represent the permanent thermocouples
O assuiis installed in the insulating concrete {locations 1 & 2). The next
[] DFC curve (¢ ) up {location 3), represents the top of the lower primary
gi;f—“-———— tank knuckle. The temporary thermocouples {temp. location 1) for the

O Specify center of the primary Tank {21 ft. radius) is indicatzd below location 3.
g /A con't page 3
(2€} Centr, Approval (2F) (2G) Opr. Centr. Approval 2H) Concurrence

(Signature and Date) A-E Approval (Signature and Datej {Signature and Date) {Signature and Date)

Engr, Design N ) 7-9-5¥ [Enar 3 ¥/ 2 Y c4AT (asmE
e A A Tl v 6",??2 it

aa - PE T &y f A ¢
Ve K32 [TLNT rrbddt T oy
e RN AT Ve A L Moty S
(34) O ] o } ! L adv. W
Disposition Effected As Directed. NCR Closed
D Other (5 il i [ (o S‘Zf’f‘{
er {Specify Originator or Represen, L] Dats
4A} List of Documents Affected (4B} Documents Fevised
By. Date.

+ GPOBST-905
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NCR B-340-76
PAGE 2 OF 4

NONCONFORMANCE DESCRIPTION (continued)

NOTE: On 7-6-84 at 2100 hrs. the permanent tank bottom thermocouples averaged
265°F while the lower side thermocouples averaged 375°F and the remaining
side and top thermocouples averaged 475°F. At that time, a portable thermo-
couple was inserted through the mineral wool insulation until it contacted
the tank base, below the knuckle, at the refractory foundation. This
thermocouple indicated 400°F. 1t was then connected to recorder #5, and
recorded through the remainder of the stress relief operation.

Data Transmittal #1520-A48 contains the entire heat treat temperature

records,
Bottom T/C Bottom T/C
Heatup Temps Stress Relief Temps

T/C# 7-7-84 1300 hrs. 7-7-84 1830 hrs,

1 705 860

2 720 880

3 740 800

4 745 895

5 725 870

6 750 900

7 775 890

8 680 825

9 720 870

10 660 low 860

11 660 850

12 745 855

13 690 890

14 720 200

15 800 935

16 695 875

17 805 high 950

18 760 910

19 680 855

20 770 910

21 740 890

22 735 865

23 760 920

24 750 915

Highest Side T/C: 975 Avg. Side/Top Temp: 1049
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NCR B-340-76
Page 3 of 4

Figure #2 represents the data for Tank 108.

From the temperatures recorded on the bottom of Tank 107 by the temporary
and permanent thermocouples, it is evident that the permanent thermocouples
are not giving an accurate reading of the tank steel temperatures during
stress relief. To determine if Tank 108 was at sufficient temperature faor
a sufficient period of time to relieve the tank stresses, we compare the
results shown in figures 1 and 2.

To align both curves the point at which the stress relieving operation starts
is approximately 12 hours for Tank 107 (figure 1) and approximately 23-1/2 hours
for Tank 108 (figure 2).

The curve (figure 2) identified as "Primary Bottom {TK 107 Related}" represents
the temperature difference between the temporary thermocouples on the inside
primary bottom and the primary tank bottom knuckle for Tank 107 from the

start of the stress relieving cycle superimposed on the Tank 108 temperature
time history. As indicated,the Tank 108 bottom did not maintain the 1000°F
requirement for the three hour minimum time in accordance with the specification
and ASME Section VIII, Div. II, Table AF-402.7.

Table AF-402.2 allows a decrease in temperature of 150°F below the normal
stress relieving temperature of 1100°F if the holding time js increased to

five hours per inch of material thickness. Figure 2 shows that the temperature
differential relationship between Tank 107 and 108 (Tk 107 related curve in
fig2), that the temperature of Tank 108 remained above 950°F in excess of the
minimum five hour holding time required by the Code.

In addition, the line labeled TEMPORARY THERMOCOUPLE "A" on figure ? shows the
temperatures recorded by the single temporary thermocouple installed near
the bottom of the lower knuckle during stress relief of Tank 108.

Although the permanent thermocouples did not perform as expected during stress
relief it is felt that they will perform as intended during operation of the
tanks. The temperature readings of The permanent thermocouples were gradually
closing in on the readings given by the temporary thermocouples. Given
sufficient time they would have converged {see figures 1 and 2). During
operation (1) the temperatures will not be as high as those of the stress
relief, (2) they will be held for periods of days, weeks and months not minutes,
and (3} they will not be subject to rapid changes of 100°F per hour.

The design installation of the permanent bottom thermocouples (Drawing H-2-90465
Sh 2 Section B) probably is the cause of the problem. The steel "can" that the
thermocouple is mounted in is probably conducting heat away from the thermo-
couple and into the refractory. Combined with the fact that the "can" is not
fixed to the tank bottom (there could even be an air gap if the bottom has a
wave in it} could easily result in temperature readings from the thermocouple
lower that that actually seen by the bottom steel. As the refractory heats

up this difference will decrease.

B-17



RPP-RPT-55983, Rev. 0

NCR B-340-76
Page 4 of 4

In conclusion; it is doubtful from the data available that Tank 108

met the minimum specification requirement for stress relief of 1000°F

for three hours but the code option of 950°F for five hours has been met
and the tank stress relief can be accepted on that basis. The permanent
thermocouples did not perform as intended during stress relief but should
perform as intended during tank operations.
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App. Figure B-11. Nonconformance Report B-340-81

CONSTRUCTION

: aTec d
RLs0s (2:80) NONCONFORMANCE REPORT ! Page_ | of__4
(1A) Project, Location or WO (1B) Title (1C} NCR No.

B-340 241-AP TANK FARM (PHASE 1V) B-340-81 (1520-54)
”EDl) lﬁg?::ic::z‘:?:r::nce Cescription 101 pistribution
REQUIREMENTS *K K Lucas
1. Construction Specification B-340-C4, Section 15176, Paragraph

3.4.2.5, requires that the temperature difference between all RHO
parts of the tank not exceed 200°F after any temperature reaches *D L Bjorklund
800°F. *R J Hennig
* ?
2. Construction Specification B-340-C4, Section 15176, Paragraph *g Eo;]erw1er
3.4.2.1, requires all temperatures to remain above 1000°F during 18c
stress relief operation. JAJ
NONCONFORMANCE DESCRIPTION *T R Cloud
1. The Tank 107 permanent bottom thermocouples, with few exceptions, *WT Frisbee
remained lower than the 200°F spread permitted while the tank was KEH
heated from 800°F to 1050°F as indicated by the temporary thermo- *L E Peterson
couples installed per DT-1520-C43 and NCR-B-340-76. {Reference *D L Brown
Chart A, Page 3 of 4). R L Hand
R M Iten
(CONTINUED ON PAGE 2 OF 4} *J R Nicholson
*J W Viita
*T L Walton
{1F) Tag No. (1G) Originator, Gompany snd Date, {1R) Supervisors Raview G N
L .E. PETERSON 7'-24-84%) @ ’ Jentral File -
N/A KEH FIELD ENGINEERING Field Project File/
{2A} Disposition (ZB)J Imstructions Tl"] -3/24T—AP Tk F!l'l
{2C) Justification * .. .
T Accept As i 28) Accept as i Preliminary Copies
- For future tanks to be stress reliaved the permanent thermocouples

O Sondiions! installed thru the insulating concrete shall hot be used to monitor

the primary tank bottom temperature response during the stress

O rework relief cycle. Temporary thermocouples shall be used to determine

the primary tank bottom temperatures.
L Aepar 2C) From the attached data it is evident that the permanent thermocouples
O e are not tracking the primary tank bottom temperatures. The temporary
Blect thermocouple readings substantiatea successful stress relief cycle
) meeting the requirements of the B-340-C4 construction specification,
] Qther (Specify)
(2D} Additional Doc The permanent thermocouples do not appear to perform as intended for
Required the stress relief cycle but no problems are anticipated when the tank
O AsBuils contains liquid waste.
M R%.as0-100
O Geciy
O wia
(ZE) ontr, rowv (2F) . (2G) T r rowv. (2H} ONCUrrence
(Sgnat‘ure’:\ffd D:lte) A-E Approval {Signature and Date) ?;ig}agff:; 'a:ép%at;’)l (Siggature and Date)
Engr, sigh -7 4 [Sefdry i = 7[2 Engr W%{;; B, ‘24 | Al (ASME}
i oe W I K YT %@/i&
7-30- X oA,—-zﬂ A '_gf/ DOE ¥,
%, s MJJ% 7-30-34 &% Gy 74 ;j %
{3A} E Disposition Effected As Direc NCH Closed U J 8/ A¢
[J  other {Specify) riginator or Mepresentstive [5)
{4A) |is1 of Documnents Affacted ” (4B) Documents Revised
By. Darte.

x BPUGEI-908
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NCR B-340-81
Page 2 of 4

NONCONFORMANCE DESCRIPTION {continued)

2. The Tank 107 permanent bottom thermocouples remained below 1000°F during
the entire 3 hours that the temporary thermocouples remained near 1050°F.
(Reference Chart B, Page 3 of 4)

NOTE: A1l temporary thermcouples installed per NCR B-340-76 on the interior
bottom and lower portion of the exterior bottom knuckle indicated
temperatures that conformed to the stress relief procedure.

Data Transmittal #1520-A48.1 contains the entire Tank 107 Heat Treat
Temperature Records.
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W N~ o w0~ RBowoy -

24

Heatup Temps of 2400 hrs., 7-19-84

Permanent Bottom T/C

o |Heatup Temps °F, 2400 hrs., 7-19-84
& |See Page 4 of 4 for locations
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W N By R W = N
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550
475
450
520
470
530
475
425
440
420
560
530
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Associated Temporary T/C
installed per NCR B-340-76.

o~
—
—d

~—r

{JJ) 700

(DD} 675
(EE) 650
(FF) 675
(GG} 650
(HH) 675
(B} 555, (AR) 720
(C) 730
(D} 715, (BB} 705
{E} 730

{F) 725, (cc) 720

(A} 680

Highest Side T/C: 850

CHART "A"
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1 945 (II) 1030
2 950
3 895 (J3) 1065
4 975
5 935
6 965 {DD) 1050
7 970 (EE) 1030
8 925 {FF) 1030
9 965
1¢ 950 (GG) 1030
11 920
12 925 {HH) 1055
13 990
14 940 (8) 1050, (AA) 1090
15 925
16 975 (c) Moo
17 965
18 990 (D) 1100, (BB) 1090
19 955
20 920 (E} 1100
21 945
22 985 (F) 1075, (cC) 1090
23 995
24 960 (A) 1050

Average Side/Top Temp: 1103
CHART IIBPI
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JAISER ENGINEERS FIELD SKETCH
- PAGE 4 OF 4 NCR B-340-81 o
ADDITIONAL TEMPORARY o T 107
T/ LOCATIONS AS :

SPECIFIED BY NCE- 76

REF DWG
H-2- 90445
T -TC LOCATION INSIDE
 PRIMARY Tank=-AA, BB, (C DDEE, FF, GG, HH,II, JT

®-7TC LOCATION OUTSIDE
PRIMARY TANK — 4,8, C D,£F

KEH-159.2 (4-82)
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App. Figure B-12. Nonconformance Report B-340-88

{24) Dapotition

{28) instryctions
(2C) Justification

7

- »
. CONSTRUCTION p—
nuebd zao NONCONFORMANCE REPORT V1wl Pae 1 or_ 2
(1A} Project, Location or WO {(f8) Titla (1C} NCR No.
B-340 241 AP Tank Farm (Phase IV) B-340-88
f‘“tg), :;izg:;:nm‘:ncl Description (1) Distribution
DOE
REQUIREMENTS *K K Lucas
Install 16 temporary bottom thermocouples (10 internal, 6 *Eﬂg )
external) to be used in place of the permanent bottom *g L Bjorklund
thermocouples, for stress relief temperature monitoring per . & Hen?;g ,
NCR-B340-76, NCR-B340-81 and DFC-B340-190. E M Koellermeier
*C A Rieck
JAJ
o *T R Cloud
NONCONFORMANCE DESCRIPTION *W T Frisbee
Thermocouples CC, GG, HH and J3 failed approximately 4 hours JSEH
before the beginning of the final soak. This resulted in no *E W Shaffer
temperature monitoring for a fairly large area of the taﬁkMMn':'b'ms L Brown
bottom. Reference the attachment to this NCR. {Tank j;oz) E h ?222
*J R Nicholson
*J W ¥iita
*T L Walton
) {1F} Tag No, 1G) I;eri;}atcn‘é ;or;pf.nv and Dste, (1H} Suparvisors Review *g?g?gii;-i};gt&ﬁ]e
. W. Shaffer ! 2 Tr1-3/241-AP Tk Fm
NO KEW Field Frgineering 8/3/84 /A A=

*Preliminary Copies

X Accept Asis (2B) Accept as is.
1 Conditional {2C} The temperature data has been reviewed for the inside and outside
S accent temporary thermocouples attached to the primary tank bottom.
- Before the failure of the four thermocouples the temperature
- Rewark readings were closely grouped with the other temporary TC's
- covering the similar tank bottom areas. After the loss of ‘
= Repair the four temporary thermocoupies the remaining temporary i
. thermocoupies indicated that the primary tank bottom compieted j
b Reject a successful stress relief cycle. After studying the :
temperature versus time thermccouple¥ data of the adjacent |
&~ Other (Specify) thermocouples,it is obvious that area of the tank bottom where the
T Rrwre—— thermocouples were Tost also completed a successful stress |
Required relief cycle. !
O As-Buils |
™ DFC
it Neo.
I Other
o Specify
i2E} 2F) 2k

Contr, Approval
{S.grature and Date)

A-E Approval (Signature and Date)

12G) Opr. Contr. Approval
!'Slg'walq'(e and Datel

Concurrence
{Signature and Date)

3 o o = nar 7 =
S W5 47 ey [P e ;
. hiftnabadh ardLhpas CLL N -
9%/ ¥-22- P O diNadeel EkPor e ]
f4/ - ??LL> Ly
- ot e LA AL (A ) 5/‘11’!4' - T S 5’1.//" #o ,/’f:f i o ] !
3al [ Disposition Effected As Dire:ten{ NCR Closed {/ e 2{,\ ' ! 9-29-&
=7, o 27-E&%
0 Other (Specity) Originatar o1 Represgdytive Date
(4A) List of Documents Affacted (4B} Documants Ravised
By Date

s GOVERNMENT PRINTIN S OFFICE 1983695150102
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SOISER ENGINEER FIELD SKETCH
Attachmant To Or Description: Sheet
NCR#  B-340-88 2 2
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App. Figure B-13. Nonconformance Report B-340-95

R CONSTRUCTION
fi s04 (200 NONCONFORMANCE REPORT Page__ | o 2
(1A} Project, Location or WO (18} Title {1C) NCHR No.
B-340 241-AP Tank Farm B-340-95 (1520-61)
E'}ED), Sgg\ég:z;?"mt:n:e Description {19) Distribution
REQUIREMENTS DOE
*KK Lucas
Construction Specification B-340-C4, Rev 1, Section 15176 ROCKWELL
Paragraphs 3.4.2.1 and 3.4.4, establish stress relief temperatures *BL Biorklund
of 1000°F MINIMUM and hold time of one hour per inch of thickness. *RJ Hgnnig
* .
NONCONFORMANCE DESCRIPTION v neollermefer
Tank 106: Thermocouples "II" and "JJ* did not meet these KEH
requirements. *FW Shaffer
*DL Brown
RL Hand
RM Iten
*JR Nicholson
*IW Viita
*TL Walton
Central File
*Field Project File (3)
*Preliminary Copies
{1F) Teg No. {(1G) Orfginator, Company and Date, (D {1H) Supervisors Raview
N/A F. W. Shaffer 8/30/8449“£ ,
KEH Field Engineering mbpm_
{2A) Disposition (2B} Instructions i
{(2C) Justification
] Accept as s 2B) Accept as fs. Add five {5) additional temporary thermocouples per
) the attached sketch for the tanks remaining to be stress relieved.
O Gonaonal
2C) The temporary thermocouples (IT & JJ) located at 7' radius from the
U Rework tank center, monitored low temperatures throughout the stress relief
cycle. During the soak period they did not meet the 1000°F minimum
O Aepair temperatureg. ASME Section VIII Div 2, Part AF, Table AF-402.2 lists
alternative reductions in temperatures versus minimum time at the
U Reject decreased temperatures, ({See Figure 1)
O ower tspecity) ASME Section VIII Div 2, AF-402.3 states that when welded joints connect
(20T AdirenaT oo parts of different thicknesses, the thickness used in applying the
Required requirements for post-weld heat treatment 7n AF-402 shall be the thinner
[ of the two adjacent butt-welded plates.
As-Builts
0 IEI)FC
a.
D grhe_r
pecify '
W {con't page 2)
(2EJ O r. Vi sz) (ZG) n r a ( H rre
(Sign:rzreAaF:\pc:DD:ie) A-E Approvei (Signature and Date; ?Sﬁ;h;%r;ré:;:%;;al 2H) (Sigﬁ:tucr'; anrziceDate)
Engr, Design HETE-TE Safqty N P 2, Al (ASME)
-r_a.(l.- l'ﬂb—-e.(;!‘(.-‘h}‘l-—\_ V/4 //(’2'7 .
- ej /%?maﬁ#sj; -N# —
}a //‘/?"}’/ PE E,T. ) JOQE, 1
. k@%ﬂW QL\/U “Eag H-20-84 47[&2‘/
34) PZI Disooeiti ) y 7
1sposition Effected As Rirectedf NCR Closed v . 52? ig :[
D Qther {Specify} rigil:amr :)r apre: tive Dite
4A) List of Documents Affected (4B} Documents Revisad
poie . —_

4 BP0 6S7-945

B-28



RPP-RPT-55983, Rev. 0

NCR B-340-95
Page 2

JUSTIFICATION {con't)

The temporary thermocouples {11 & JJ) monitored 172" plate primary tank
bottom temperatures and this thickness shall govern the stress relieving
requirements for welds in this area.

A review of the lowest reading thermocouple (II} data indicates the following:

TIME TEMP
4 hours 900°F +
3 hours 950°F +

Table AF 402.2 allows a 150°F decrease in temperature from the 1100°F specification
requirement which yields 950°F minimum temperature and requires a minimum holding
time of five (5) hours per inch of metal thickness. For the area that the
temporary thermocoupTes monitored (1/2" thick plate), this translates to 7 1/2
hours at 950°F (150°F decrease below 1100°F), which satisfies the minimum require-
ments for stress relieving that area of the tank.

It is obvicus from studying the stress relief cycles for previous tanks that the
primary tank bottom center is the area recording the lowest temperatures and the
area that determines the completion of the stress relief cycle. Additional thermo-
couple instrumentation is required in this area to offer redundancy in case of
further thermocouple failure or erratic thermocouple data and adequately menitor
the temperature distribution in that area.
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TABLE AF-402.2
ALTERNATIVE REQUIREMENTS FOR POSTWELD
HEAT TREATMENT OF PRESSURE PARTS
AND ATTACHMENTS?
Exemptions Provided in the Note Are Not
Applicable to Vessels in Lethal Service. See AG-301.1(c)

NUR B-340-95

Decrease in Minimum
Temperature Below Time at Decreased
Nermal Holding Temperature,
Temperature,°F hedin. of thickness
50 2
106 3 b
150 5
200 10

NOTE:

(1) Postweld heat treatment at lower temperatures for longer
periods of time, in accordance with this Table, shall be used
only where permitted in Table AF-402.2.

FIGURE 1
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App. Figure B-14. Nonconformance Report B-340-96

PN CONSTRUCTION FTwoH
Ryles ze0 NONCONFORMANGE REPORT Puge 1o
(1A} Project, Location or WO (18} Title {1C) NCR No.
B-340 241-AP TANK FARM  (PHASE IV) B-340-96 (1520-62)
(1D} Requirements {1J} Distribution
{1E) Nonconformance Description
REQUIREMENTS *%g%'Lucas
Construction Specification B-340-C4, Rev. 1, Paragraph 3.4,2.4:
Specifies that the perjod of heating ¥rom 800°F to 1100°F shall RHO
not exceed 12 hours. Paragraph 3.4.2.1 permits the stress relief *D L Bjorklund
temperatures to be as Tow as 1000°F. *R J Hennig
*£ Koellermier
* ;
NONCONFORMANCE DESCRIPTION ¢ A Rieck

At Tank 104, the first recorded temperature of BOO°F was recorded
at 8:20 p.m. on 9-12-84 and the 1
at 10:20 a.m. on 9-13-84,
was exceeded by 2 hours.

ast thermocouple reached 1000°F
Therefore, the specified heatup time
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D Rework -
of-the—tank .
D Repair .
2B) Accept as is
D Reject . -
2C) The minimum requirements for stress relief of the tank have heen met,
0 Other (specity) The excessive heat up time could effect the yield strength results
which will be addressed at a later time.
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App. Figure B-15. Nonconformance Report B-340-115

‘ Y CA
cen r:’ CONSTRUCTION
Rsos o) NONCONFORMANCE REPORT Page__1___of_ 1
(1A} Project, Locetion or WO (YB) Title {1C) NCR Na.
1520-77
B-340 241-AP TANK FARM {PHASE 1IV) 3_340_115( )
{(1D) Requirement ] . {1J) Distribution
{1E) Nenconformance Daseription
REQUIREMENTS 2_0_§
Construction Specification B-340-C4, Rev. 1, Section 15176-12, K. K. Lucas
Paragraph 3.2.2.2: T"Bottoms: Tank bottom tolerances are defined in ROCKWELL
Figure 15176-T. The tolerances apply to the flat pertion of the *D. L. Bjorklund
bottom encircled by the bottom knuckle tangent. The curvature tol- *R. J. Hennig
erances (RR and CR) apply under all conditions except within three *E, Koellermeier
(3) plate thicknesses of welds. The maximum deviation height {H), *C. A. Rieck
{peak to valley} is 3 inches. The maximum deviation slope (S) is JAJ
3/8 inch/foot regardiess of peak height. The perimeter of the devia- *T. R. Cloud
tion may not exhibit any re-entrant radius of curvature smaller than o T F ?;‘b
8.0 inches. Figure 15176-2 gives examples of re-entrant curves. - 1. frisbee
NONCONFORMANCE DESCRIPT ION L cor”
Tank N (104} Survey of the primary tank bottom after stress relief *D' L. B?-cc)wn
showed two aress were out of the 3/8" per foot tolerance. The R. L. Hand
contractor put dead weight on the two areas. Survey was then performed. R. vy Tten
The new survey showed the two areas that were out of tolerance were *J. R. Nicholson
now acceptable. However, an area on BEW4 adjacent to the centering *J- w' Viita
post was then found 1/8" out of tolerance per foot for three feet. *T. L. Walton
NOTE: _This NCR replaces NCR B-340-100 : TéRtral File
{1F} Tag No. {1G) Originatar, Company and Date, . {1H} Supervisors Review *EEaTA D : T E4
E. L. Backer 1/15(84 . Tielg pradect File/
KEH Field Engineering mEEHﬂé
(2A] Dlsposition (28] Tnmtruciions *Preliminary Copies
O Accept Aste 2B) Accept as is
O Gopditions 2C) The 1/2"/ft slope (3/8" + 1/8") exceeds the specification requirements
but falls within the 3/4"/ft 1imit substantiated in SAM-76-1 report
O Rewoark by Battelle Pacific Northwest Laboratory, titled "Analysis of
Stresses Due to the Flattening of Bumps in the Bottom and Knuckle Regiong
[0 Repair of Million Gallon Waste Storage Tanks."
0 Reject Any repair procedure of the primary tank bottom is not recommended to
insure maximum integrity of that boundary be maintained.
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App. Figure B-16. Nonconformance Report B-340-56

FSRU§

CONSTRUCTION

.2’3‘3;.%'53)’ NONCONFORMANCE REPORT Page__ 1 __ or_2
G:)PmmcLLDmﬁanurWO 118) Title - (1C) NCR No.
B-340 241-AP Tank Farm (Phase IV) B-340-56 (1520-37)
{1D) Requirements {1J) Distribution
(1E) Nonconformance Description DOE
REQUIREMENTS *K K Lucas
Submittal 1520-17A castable refractory curing procedure - surface RHO
protection after set shall be provided as recommended by North *0 L Bjorklund
American Refractories and as suggested in paragraph 3.3 curing in *R J Hennig
specification B-340-C4. *S Joncus
Lonstruction Specification B-340-C4, Rev. 0, Section 03341, Para- *C A Rieck
graph 3.3.1: Provide surface protection during curing to minimize JAJ
the formation of plastic shrinkage cracks. Curing may be accomplished *T R Cloud
by moist curing, impervious sheet curing, or by application of liquid | % T Erishee
chemical or Tiquid membrane-forming compound {as recommended by the
Refractory manufacturer), KEH 3
*J D Cummings
NONCONFORMANCE DESCRIPTION R L Hand
Castable refractory placement at tank bottom C(108) guadrants 2 and *D L Brown
4, 2nd 1ift, on 2/28/84 was not protected during curing to minimize *R M IFEE
the formation of plastic shrinkage cracks. Impervious sheet plastic *J E 5?9 olson
was supported approximately 1 to 3 feet above the refractory placement *$ y w;}ign
(Continued on Page 2) e Central File
{1F) Tag No. {1G) Originator, Company and Date, w {1H) Supervisors Review *F'ie] d P!"Oject Fﬂe
NA John C. Cummings <5 57/@«7 Tr1-3/241-AP Tk Fm (3)
KEH Field Engineering” 2/29/84 i -l " ;
(2A) Dispesition ggg Lnstr_:ctiqm : S i *Pr‘61 ml nar‘y COP'IES
3 Accept Asis 2B} Fill all cracks 1/16" wide or greater to a depth .
. of 3/4" min. with plastic refractery material. Ad41t1ona1
0 Searone precautions should be taken. to prevent the formation of
O plastic shrinkage cracks on future potirs.
Rewaork
2C) During stress relief the refractory material will expand
K Ropair and filt a 1/16" crack. The maximum depth of cover over the
air pipe is 3/4" per Spec paragraph 3.1.1.3%c.
D Reject
] Other {Specify)
{2D) Additional Doc
Required
D As-Builts
3 Res
O g
pecify
JZI N/A
e L, S el | o
Engr, Design Sefay ’5/‘/ Engr. \ Al {ASME}
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Page 2 of 2
NCR #B-340-56 (1520-37)

however, the cover was open on a majority of the perimeter allowing the wind

to blow across the refractory placement. Heaters were situated to blow between
cover and refractory placement. Excessive plastic shrinkage cracks developed.
See attached photos.
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App. Figure B-17. Nonconformance Report B-340-85

Lo 3

A ~ CONSTRUCTION
o4 (2801 JONCONFORMANCE REPORT Page_ 1 o1 X3
"2099-604] : ;
(1A} Project, Location or WO {1B) Title {1C} NCR ND‘B-340'85(] 520_5 k) ;
B-340, 200 East 241-AP TANK FARM B-340-2E-6-3]114 |
{10} Reguirements . {1J) Distribution !
{1E} Nonconformance Description ;
(1D) 1. B-340-C4, Rev. 1, 15176, 1.8.2 - Where CAWI's are used DOE ]
for intermediate inspections, such documentation shall K X Lucas
bear the national CAWI stamp in addition to that of the RHO
CWI under whom the inspections were performed. DL Bjorklund
2. B-340-C4, Rev. 1, 15176, 1.4.1 and 1.4.4 - Maintain R J Hennig
certification and traceability records on site for steel E Kollermier
plate. Establish material control procedures to ensure C A Rieck
that only approved materials are used in the Fabrication
of the tanks. JAJ
' TR Cloud
(1E} 1. Contractor's CAWI personnel have not stamped weld docu- W T Frisbee
mentation for intermediate weld inspections performed.
2a. Per Hogan Manufacturing, Inc. Nenconformance Reports KEH
No. 197 and No. 200, 1/2 inch material with control 0 L Brown
numbers H-183 and H-186 are reject material and are found R L Hand
in 101 primary bottom and 104 primary bottom. R M Iten
3 J R Nicholson
Continued on Page 2 of 2% J W Viita
TL Walton
{1F) Tag No. {(1G} Originator, Compeny and Date, (1H]} Superviscrs Raview Centr‘a1 FT]E
TD-Hﬂf— €-L-pdnmse Field Project File/
- . D. Hays JAJCSC, 7/30/84 TeLecon’ Tr1-3/241-AP Tk Fm
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[l Other (Specify) materials.,
2O vt Boe 2b.  Verify ;Eg/cﬁ??éct control numbers and correct do
show the“ctorrect numbers.
D As-Builts
ofC
D No
Qther
D Specify
¥ owa {Justification con
(2E)  conr. Appraval (2F) 26) QOpr. Contr. Approvaf (2H) Cencurrence

{Signature %c Dat/e’\ AE Approval (Signsture and Date} (Slgna/}utre and Da(le] {Signzature and Date}

Tl P D ST Tt

1207 787

P 7 ON  seas )L sk DOE | - b
EN{“ bp et \pretar. thds| L gn  TH

(3a) B . 77T
¥ oidosition Ettectes As Directed NCR Closed

; . D. " ofa 9 ISf{
i:‘ Other {Specify) MMM g; Jga Wge_presema ve Date
? T

[44) List of Documents Atfectad (4B) Documents Revised

By, % Dste

o EPDBST-805

B-36



RPP-RPT-55983, Rev. 0

NCR No. B-340-2f-6-3114
Page 2 of 3

(1E)

(2c)

NONCONFORMANCE DESCRIPTICON (cont.)

2b. Reference Hogan Manufacturing, Inc. Nonconformance Report No. 345.
Based on control number verification, the following piece marks
have incorrect centrol numbers ;ggﬂcated on material: 102-BG-11-1G
{102 secondary bottom), 201-BOJ-75' (102 primary bottom), 302-M4-12F
{108 primary shell), 503-M1-23A (104 secondary shell}, and 503-Ml-
206 (104 secondary shell).

JUSTIFICATION *

2N Y
2a. Material must meet specification requirements.

2b. Proper documentation is necessary to provide traceability.

2B) REVISED ITEM 1 - INSTRUCTIONS

1.

Acceptance of welds shall be dependent upon the acceptance of the
radiographic examination in accordance with the construction &
specification.

On dome seam welds, contractor is to provide backup documentation
{(inspection reports or inspection logs for example) on intermediate
weld inspectiens. If documentation cannot be provided, spot
radiography shall be performed, Acceptance criteria shall be in
accordance with Section VIII, Division 2, ASME Code. Not less than

2% of seam welds shall be examined. The welds to be examined shall

be selected to ensure that each individual welder doing the production
welding is incTuded. The size of the spot shall be equivalent to

the minimum film size allowed in accordance with the C4 specification.

When a spot, radiographed as required, has been examined and the
radiograph discioses welding which does not comply with the minimum
quality requirements of Section VIII,Div. 2, two additional spots
shall be rediographically examined in the same weld unit at locations
away from the original spot. The locations of these additional

shall be determined by the Government Representative.

If either of the two additional spots examined shows welding which
dees not comply with the Code requirements, the entire wnit of weld
represented shall be rejected or, at the Contractor's option, the
entire unit of weld represented shall be completely radiographed
and defective welding only need be corrected.
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NCR No, B-340-2E-6-3114
Page 3 of 3

(2B) REVISED ITEM 1 {continued)

Contractor is to follow the specification requirements for
intermediate weld inspections and documentation of inspections.

{2C) JUSTIFICATION

1. The visual inspection requirements have been imposed to minimize
the number of rejections and repairs identified by radiographic
examinatien. The radiographic examination will provide the evidence
of the weld integrity.

On dome seam welds, visual examination is the only examination
method required by specification. Visyal examination is required
on all intermediate weld passes and if the welds are not examined
at this point and the weld Joint completed, a volumetric type
examination (radiography) is required to determine the integrity
of the weld joint (particularly the intermediate weld passes),
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App. Figure B-18. Letter from Hogan Manufacturing to American Bridge - Plate Laminations

S p— : - - R
ik F 4 Ly
‘ »." e ..‘ g%ﬁggg gFGuJNC- : . N !F“!.ENCE 1%
ESCALON, CA o320
Phone (209) 838-7323 AIMAIL [ FIRST CLASS MAIL ] INTER-OFFICE [

HOW TQ USE THIS

BAY/TURLE
qu_ LETTER TO SAVE TiME.

Trps or writs your raply in tha space below, Than mail
the while copy to v ond keap the pink copy for your frles.
You'll sovre hme and effort, ond we'll hove your answer
much fasterl Thank you.

FOR Phil Brooks
American Bridge
P.0. Box 1407
- Richland, WA ~G9352 s r e

MESSAGE-

Ref: HMI Job #B3-544 oMlpg .. July 30, 1984
AP 241 Tank Farm, HMI Hold Tag 137 § 200 Ti

_Further review of the subject plates indicated that what was perceived to

_be laminetions were in fact scabs. These scabs were repaired by minor

. Brinding by Hogan Mfg. in lieu of returning to vendor, Kaiser Steel. Pits

ndition,

_This was done in an effort to reduce overall costs and shop requirements of
A

subject material. This determination wae made after the NCR had been returned

from the Project Meznager to the Q.C. Department.

DF

Phil Tilbury, Sr. Project Manager

BY

R-d90- BS
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App. Figure B-19. Nonconformance Report B-340-89

CONSTRUCTION

‘ A e
A 50s 120y NONCONFORMANCE REPORT ‘11l Page__ or. 3
FH\} Project, Location or WO 18) Titre 11C) NCR Na.,
B-340 2471-AP TANK FARM (PHASE 1V) B-340-89 (1520-58)
“E): Esghg:;?::r:nce Deascription {19 Distributian
[ ¥ B EE.'
REQUIREMENTS *K K Lucas
Construction Specificatian B-340-C4, Rev. 1, Section 15176,
Paragraph 3.2.2.7: RHO .
St *D L Bjorklund
The tank dome shall form a smooth convex curve without visible *R 7 Hennig
flat spots or reverse curvatures. *E Koilermier
*C A Rieck
NONCONFORMANCE DESCRIPTION
Tark 107: The dome plates at and around risers #5 at 180° and *%A% Cloud
270° dropped up to 5 inches. (See Attachments #1 and #2) * T Frisbee
NOTE: KEM survey was used to plot area around risers. KEH
*M D Robbins
*D L Brown
R L Hand
RM Iten
| *J R Nicholson
; *J W Viita
; — , *T L Waliton
(YF) Tag No, {1G) Originator, Compsny and Date {1H) Supetvisors Raviaw . . N
N/A M.D. ROBEING. 5-0-64 L) : Lentra) File ”
KEH FIELD ENGINEERING MDZ.— P L~ Field Project File/
(2A} Dispotition. /14 (2B} Instructions 7 Trl ~3/241-AP Tk Fm
‘(;_K_\Q_,,LL. {2C) Justification L. .
ngxAcmp‘Ash 253 —A . *Preliminary Copies
0 Joromions 2E—Fhe—two 42" risers—and-dome plateswhere thesas has been-noted. i
will .not affect the structural-er—functionat-zspects ot the B
3 Rewok k. f:"' ;
X e 2B) Add additional anchor studs as shown on attached Sketch ES-640-H57-1
] " 2C) The repair will provide an additional margin of.safety for ,
= feea reduction of stresses in the weld between the riser and the ﬁ?f
T ower (specity) tank dome plate. ) §
{2D] Additional Doc
Beguired
b
b 1g' As-Buiits
DR
D Sosssirfy
B o
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Page 2 of 3
KAISER ENGINEERS
HANEORD FIELD SKETCH
Attechment T Or Description: Shee: {
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Page 3 of 3

KAISER ENGINEERS }
1

HANFEORD FIELD SKETCH

Attachment To Gr Description T

ATTACHMENT #? NCR B-340-89 i Llef 1
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ﬁO
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RIS
@,

DOME. PRIoR 70
STRESS RELIEF
DOME. AFTER
RELEF
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KEH-150.2 14-82)
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App. Figure B-20. Nonconformance Report B-340-98

R CONSTRUCTION A He CH
* Aleos 180 NONCONFORMANCE REPORT Poe__ 1 or_
[£F-Y] \Projec\, Location or WO {18) Title {1C) NCR No.
B-340 247-AP TANK FARM  (PHASE TV) B-340-98 (1520-64)
(:D) Hequ:’re;nenu o {1J) Distrribution
(*E) Nonconformance Description _QO_E
REQUIREMENTS *K K Lucas
Construction Specification B-340-C4, Rev. 1, Sectien 15176, RHO
Paragraph 3.2.2.3: "The tank dome shall form a smooth convex B L Bjorklund
curve without visibie flat spots or reverse curvatures. *R J Hennig
: *£ Koellermier
- .
NONCONFORMANCE DESCRIPT ION C A Rieck
Tank 104: The dome pTates at and around Riser #5 at 0° dropped JAJ
approximately 4 inches in a 4 foot radius; around Riser #5 at 90° *T R Cloud
they dropped approximately 3 inches in a 4 foot radius; and Risers *W T Frishee
#12 & #27 at 270° dropped approx1mate]y 2 1nches in a 3 foot dia- :
meter. ) - KEH
: *E L Backer
*D L Brown
R L Hand
R M 5ten
*J R Nicholson
*J W Viita
*
{1F) Tag No. (1G) Criginater, Company and Date, @ {1H} Supervisors Review TG L l”a]q tOElj] :
N/A E.L. BACKER '5-20-84 . T rield Project Fites
KEH FIELD ENGINEERING ELQSKHQ§§L47
{2A) Disposition {2B) instrugtions W\h TT‘} 3/241 AP Tk Fm
{2C} Justification
0 Accent As s 2B) Add additional anchor studs at riser 45 as shown *Preliminary Copies
on the attached sketch ES-640-H51-3,
D Conditional
Accept Add additional anchor studs at riser #12 and #27 as shown
[ Hework 3 on the attached sketch ES-640-H52-1.
b
(X Repair 2¢€) *o repair will provide an additional margin of safety for
reduction of stresses in the weld between the riser and
O Reject the tank dome plate.

[ other (Spacify)

{2D) Additiona! Doc

Reqguired
[ﬁ As-Builts
| DFC
No.
Other
0 Specify
O wa
{ZE) {2F) {2G) (2H)
Contr, Approval . Opr. Contr, Approval Concurrence
{Signature and Date) A-E Approvat {Signature and Datef {Signat ure and Date) {Signature and Date}

Engr. Design . S QoA Fy |Enge, ,-.._/‘_M d} Q72 giAl (ASME}
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Disposition Effected As Directed. A
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D Other {Specify} ongmator or Aepresentative © 5|ata
(4A) List of Documents Affected (4B} Documents Revised
By Date,

1+ GPO 587305

B-44



RPP-RPT-55983, Rev. 0

B-45

\ o [=] [o)
. . .7
o ® i ‘ & L
I L
/ > 9 °
/
e ® .
o - , O o ,‘
. / s
/
/‘/ s
— o o

NEW Awcnor Srues(ezio e.c,
S Curir /{8

H2-Fos3
AeTERMATE ¢
LH*x & pEson LA

C&ﬂg Vp)(a ﬂucéa L

Exs7 Muecnon Srors(® 2le o.c,

Ry Gatar/ (€

.2- 9oL 2y

ES 4/ -4 5/-3




RPP-RPT-55983, Rev. 0

A /P.‘SEZ

T,z F27

&7 3’45 ¥ 7a i

#ew Quesor STurt 2% a. ¢,

onreE flars - DBk
~ / - -Pa53
AeTausla7E!
B " Aeisen A
/zﬁl\/ CorfeRETE Mk tront

LxIT Lk wore, Houle G 276 a.c.

Yy A4
G

£S-gre-fE2-/

B-46



RPP-RPT-55983, Rev. 0

App. Figure B-21. Nonconformance Report B-340-102

e CONSTRUCTION q7e04
R 00 T2 20) NONCONFORMANCE REPORT Page__ 1 os_ |
(1A) Project, Location or WO (1B} Title (1C) NCR No.

B-340

241-AP TANK FARM.

(PHASE IV)

8-340-102 ({1520-68)

(+B) Requirements
{1€) Noncenformance Description

(1J) Distribution
DOE

REQUIREMENTS *K K Lucas
Construction Specification B-340-C4, Rev..1, Section 15176, RHO
Paragraph 3.2.2.3: The tank dome shall form a smooth convex curve *D L Bjorklund
without visible flat spots or reverse curvatures. *R J Hennig
*L Koellermier
* .
NONCONFORMANCE DESCRIPTION C A Rieck
Tank 103: The dome plates at and around Riser #5 at 0° dropped JAJ
approximately 3" in a 4 foot radius and,at and around Riser #5 *T R Cloud
at 270° dropped approximately 2" in a 3 foot radius. *W T Frisbee
KEH
*E L Backer
*D L Brown
R L Hand
R'M Iten
*J R Nicholson
*J W Viita
— B *T L Walton
{1F) Tag No. (1G) Qriginator, Company and Dats, 1 (1H} Suparvisors Review . -
N/A E.L. BACKER 10-1-81 g&,& Ok *g$2$ga;rﬁ31it File/
KEH FIELD ENGINEERING WO AN
{ZAT Disposition gg)} TRstructions Tr1-3/243-AP Tk Fm
Justificetion P :
[0 Acceptasts 2B} Add additional anchor studs at riser #5 *Preliminary Copies
as shown on the attached sketch ES-640-H57-4
[:l gondftional
cet 2B) The repair will provide an additional margin of safety
[3  Rework for reduction of siresses in the weld between the riser
and the tank dome plate.
a Repair )
D Reject
L] oher {Specify}
(2D) Additional Doc
Required
M As-Builts
) BFC
O Sty
O wa
(25) oantr. rova (ZF)
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App. Figure B-22. Nonconformance Report B-340-105

o

- CONSTRUCTION Aoty
E}blg%;g‘.%ﬁf NONCONFORMANCE REPORT Page 1 of A
(1A} ¥roject, Location or WO (18} Titia {1C) NCA Nao.
8-340 2471-AP TANK FARM. (PHASE 1V) B-340-105 (1520-69)
::21’ :;ﬁ::;m:xme Dascription (1 Oisributian
REQUIREMENTS *{ K Lucas
Construction Specification B-340-C4, Rev. 1, Section 15176, RKO
Paragraph 3.2.2.3: The tank dome shall form a@ smooth convex curve *D L Biorklund
without visibTe flat spots or reverse curvatures. *R J Hgnnig
*E Koellermier
NONCONFORMANCE DESCRIPTION *C A Rieck
Tank 105: The dome plates at and around Riser #5 at 180° and JAJ
#5 at 270° dropped approximately 3" in a 6 foot radius. *T R Cloud
*W T Frishee
KEH
*E | Backer
*D L Brown
R L Hand
R M Iten
*J R Nicholson
*J W Viita
*T L Walton

Y T

S Lrmien,

aa MJK vo ¥
, i fegr o L

(1F] Tag No, {1G} Originator, © d Data, {15} Supervisor i .
Wi .. BACKER 18- 18:84° C)JCE)G) P Sentral File
KEK FIELD ENGINEERING Y7 6 64 1e roject File
{2A) Disposition ga)} msv?cﬂnn, D TT'I-B/ZM-AP Tk Fm
<) Justification P -
(] Accept asts 2B) Add additional anchor studs at riser #5 as *Preliminary Copies
shown on the attached Sketch F5-640-H531-5.
- Conditignal
Accent 2C) The repair will prcvide an additional margin of safety for
[} Rework reduction of stresses in the weld between the riser and the
tank dome plate,.
[X] Repair
D Reject
] Other {Specify}
{2D) Additionai Doc
Required
m As-Builts
DFC
E No.
Oth
- SD(E;rfy_,,_____
0O wa
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App. Figure B-23. Nonconformance Report B-340-13

CONSTRUCTION

ryse aso NONCONFORMANCE REPORT Page_| or__1
{14) Project, Location or WO {1B) Title (1C) NCR No.
B-340 247-AP TANK FARM  (PHASE 1II) B-340-13 (1520-3)
(1D} Requirements {1} Distribution
{1E} Nonconformance Description DOE
REQUIREMENTS *G S Rokkan
Construction Specification B-340-C3, Section 03300, Paragraph RHO
3.1.7 - "Install formwork in accordance with ACI-301, Section *J D Galbraith
4.2." *R J Hennig
ACE301-72 (Revised 1975} Section 4.2 - The formwork shall be JAJ
designed for the loads, lateral pressure, and allowable stresses TR Cloud
outlined n Chapter 1, Design, of "Recommended Practice for *W T Frisbee
Concrete Formwork" ACI-347.
KEH
NONCONFORMANCE DESCRIPTION " 3D Cummings
Perimeter formwork installed for Tank Foundation 6bé>did not E h ?22&
withstand the iateral loading. Inadequate form braces gave *J Mordan
way during concrete placement. See Attachment #1 for location. ] W V?ita
*T L Walton
Central File
*0fficial File/
Tr1-3/241-AP Tk Fm
(1F} Tag No. {1G) Originator, Company and Date (1H) Suparvisors Review
J.0. comines ™ e Tors3qde D e | *Preliminary Copies
N/A KEH FIELD ENGINEERING ANl
{2A} Disposition (2B} instructions !
(2C) Justification
X3 Accept As s .
{2B) The contractor shall outline how he plans to correct the formwork
Conditional failure problem and specify his plan for adhering to the contract
Accept specifications as referenced above and attached prior to
O Rework placement of the next foundation.
O Repair {(2C) Slippage of forms did not effect the structural integrity of the slab.
[ Reject
D Other (Specify)
(2D} Additional Doe
Required
[j As-Builts
O DFC
No,
I:l gpt::irfy
ﬁ N/A
(2E] ontr. row (QFJ . (ZGJ r. ontr. T OV, (2)‘“ oncurren
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TABLE 3.8.5./b—MINIMUM CEMENT REQUIREMENTS
FOR CONCRETE USED. iN FLOORS

Maximum Cement,
size of - lb per
aggregate, in. cu yd
1% 470
1 520
3/4 540 *
1/2 590
3/8 610

to be capable of being finished to the satisfaction
of the architect/engineer at a slump not exceed-
ing that given in Table 3.8.5.1a.

Notes s

In the sections of Chapter 3 listed below, specific
approval is required:

3.6 To waive limitations on maximum aggre-
gate size. ’

3.1.2  Of protective measures which will permit
waiving the limitation on chloride jon content.

3.8.2.2 For mixture proportions.

CHAPTER 4—FORMWORK
4. 1—General”®

4.1.1—Forms shall be used, wherever necessary,
to confine the concrete and shape it to the re-
guired dimensions. Forms shall have sufficient
strength to withstand the pressure resulting from
placement and vibration of the concrete, and
shall have sufficient rigidity to maintain speci-
fied tolerances.

4.1.2—Additional formwork requirements for
concrete are described in Chapter 10, Finishing
of Formed Surfaces; Chapter 11, Slabs; Chapter
13, Architectural Concrete; and Chapter 15, Pre-
stressed Concrete.

4.1.3—Earth cuts shall not be used as forms for
vertical surfaces unless required or permitted.

4.1.4—Shop drawings for formwork including
the location of shoring and reshoring shall be
submitted for approval as required by the con-
tract documents.

4.2—Design and installation of formwork

4.21—The design and engineering of the form-
work, as well as its constructicn, shall be the re-
sponsibility of the contractor.

4.2.2—The formwork shall be designed for the
loads, lateral pressure, and allowable siresses out-
lined in Chapter 1, Design, of “Recommended
Practice for Concrete Formwork” (ACI 347) and
for design considerations, wind loads, allowable
stresses, and other applicable requirements of
the controlling local building code.

* Detailed recommendations are given in “Recommended
Practice for Concrete Formwork' (ACI 347).
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4.2,.3—Requirements for facing materials are
given in Chapter 10, Finishing of Formed Sur-
faces, The maximum deflection of facing ma-
terials reflected in concrete surfaces exposed to
view shall be 1/240 of the span between struc-
tural members.

4.24-—Forms shall be sufficiently tight to pre-
vent loss of mortar from the concrete. Chamfer
strips shall be placed in the corners of forms to
produce heveled edges on permanently exposed
surfaces. Interior corners on such surfaces and
the edges of formed joints will not require bevel-
ing unless required by the contract documents.

4.2.5-—To maintain the specified tolerances, the
formwork shall be cambered to compensate for
anticipated deflections in the formwork prior to
hardening of the concrete,

4.2.6—Positive means of adjustment (wedges
or jacks) of shores and struts shall be provided
and all settlement shall be taken up during con-
crete placing operation. Forms shall be securely
braced against lateral deflections.

4.2,7—Temporary openings shall be provided
at the base of column forms and wall forms and
at other points where necessary te facilitate
cleaning and observation immediately before
concrete is placed.

4.2.8—Form accesseries to be partially or whol-
ly embedded in the concrete, such as ties and
hangers, shall be of a commercially manufac-
tured type. Nonfabricated wire shall not be used.

Form ties shall be constructed so that the ends
or end fasteners can be removed without causing
appreciable spalling at the faces of the concrete.

After the ends or end fasteners of form ties
have been removed, the embedded portion of the
ties shall terminate not less than 2 diameters or
twice the minimum dimension of the tie from
the formed faces of concrete to be permanently
exposed to view except that in no case shall this
distance be less than 3} in. When the formed
face of the concrete is not to be permanently ex-
posed to view, form ties may bhe cut off flush
with the formed surfaces.

4.2.9—At consfrugtion joints, contact surface of
the form sheathing for flush surfaces exposed
to view shall overlap the hardened concrete in
the previous placement by noet more than 1 in.
The forms shall be held against the hardened
concrete to prevent offsets or loss of mortar at the
vonstruction joint and to rnaintain a true surface.

4.2,10-—Wood forms for wall cpenings shall be
constructed to facilitate loosening, if necessary,
to counteract swelling of the forms.

4.2,11-—Wedges used for final adjustment of the
forms prior to concrete placement shall be fast-
ened in position after the final check.

4.2,12—Formwork shall be so anchored to shores
or other supporting surfaces or members that
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SPECIFICATIONS FOR STRUCTURAL CONCRETE

TABLE 4.3.1—TOLERANCES FOR FORMED SURFACES

o

. Varjation from plumb:
A. In the lines and surfaces of columns,
piers, walls, and in arrises:

30113

In any 10 ft of length . ... ... 174 in.
Maximum for the entire length 1 in.
B. For exposed corner columns, contrel-joint
grooves, and other conspicuous lines: X
In any 20 ft length = .. ... .. 1/4 in.
Maximum for the entire length .1/2 in.
2. Variation from the level or from the grades -
specified in the contract documents:
A. In slab soffits, ceilings, beam soffits and in arrises,
measured before removal of supparting shores X
In apy 10 ft of length ... ... . . 1/4 in.
In amy bay or in any 20 ft length 3/8 in.
Maximum for the entire length . 3/4 in.
B. In exposed lintels, sills, parapets, horizontal
grooves, and other conspicuous lines: .
In any bay or in 20 ft length .. 1/4 in.
Maximum for the entire length 1/2 in.
3. Variation of the linear building lines from established position in
plan and related position of columns, walls, and partitions: )
In any bay ... .. . . . . 1/2 in,
In any 20 ft of length . . 1/2 in.
Maximum for the entire length 1 in.
4. Variation in the sizes and location of sleeves,
floor openings, and wall openings +1/4 in.
5. Variation in cross-sectional dimensions of columns
and beams and in the thickness of slabs and walls:
Minus 1/4 in.
Plus 1/2 in,
8. Footings*
A. Variations in dimensions in plan:
inus R 1/2 in.
Plus . 2 in
B. Misplacement or eccentricity:
2 percent of the footing width in the direction
of misplacement but not more than . . 2 in.
C. Thickness:
Decrease in specified thickness 5 percent
Increase in specified thickness No limit
7. Variation in steps:
A. In a flight of stairs:
Rise .. .. +1/8 in
Tread . o *1/4 in.
B. In consecutive steps:
ise . +1/16 in.
Tread +1/8 in.

* Tolerances apply to concrete dimensions only, not to positioning of vertical reinforcing

steel, doweis, or embedded items..

upward or Jateral movement of any part of the
formwork system during concrete placement will
be prevented.

4.213—Runways for moving equipment shall
be provided with struts or legs and shall be sup-
ported directly on the formwork or structural
member without resting on the reinforcing steel.

4.3—Tolerances

4.3.1—Unless otherwise specified by the archi-
tect/engineer, formwork shall be constructed so
that the concrete surfaces will conform to the
tolerance limits listed in Table 4.3.1.

4.3.2—The contractor shall establish and main-
tain in an undisturbed condition and until final
completion and acceptance of the project suf-
ficient control points and bench marks to be used
for reference purposes fo check tolerances.

4.3.3—Regardless of the tolerances listed in
Table 431, no portion of the building shall ex-

tend beyond the legal boundary of the project.

4.3 4—Permissible variations from plumb and
designated building lines for portions of build-
ings more than 100 ft above the ground shall be as
specified in the contract docurments.
4.4—Preparation of form surfaces

4.4.1—All surfaces of forms and embedded ma-
terials shall be cleaned of any acc@mulated mor-
tar or grout from previous concreting and of all
other foreign material before concrete is placed
in them.

44.2—Unless otherwise specified or approved,
surfaces of forms shall be treated as follows:

4.4.2.1 Before placing of either the reinforcing
steel or the concrete, the surfaces of the forms
shall be covered with an approved coating ma-
terial that will effectively prevent absorption of
moisture and prevent bond with the conerete,
and will not stain the concrete surfaces. A field
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measurement after initial set and before decen-
tering -

(g) Special requirements for post-tensioned
concrete members. The effect of load transfer
during tensioning of post-tensioned members may
be critical, and the contractor should be advised
of any special provisions that must be magde in
the formwork for this condition

(h) If camber is desired for slab soffits or
structura] members to compensate for elastic de-
flection and/or deflection due to creep of the con-
crete, the confract drawings must so indicate and
state the amounts. Measurement of camber at-
tained should be made after initia] set and before
removal of formwork supports

(i) Where chamfers are required on beam sof-

_fits or column corners, they should be specified

(j) The contract documents of the engineer/
architect must cover in detail any requirements
for inserts, waterstops, built-in frames for open-
ings, holes through concrete, and similar require-
ments were work of other trades will be attached
to, supported by, or passed through formwork

(k) Where architectural features, embedded
items, or the work of other trades could change
the location of structural members such as joists
in one-way or two-way joist systems such changes
or conditions should be ccordinaied by .the en-
gineer/architect '

(I} The ACI Building Code (ACI 318) require-
ment that structural drawings show the live load
used in the design.

CHAPTER 2—DESIGN

2.1—General

2.1.1 Plgnning—Any form regardless of size
should be planned in every particular prior to
its construction. The amount of planning required
will depend on the size, complexity, and im-
portance (considering reuses) of the form. A de-
sign analysis should be made for all formwork.
Stability and buckling should be investigated in
all cases.

2.1.2 Formwork drawings—Before constructing
forms, the contractor, if regquired, will submit
detailed drawings and/or design calculations of
proposed formwork for review and/or approval
by the engineer/architect or approving agency.
If such drawings are not in conformity with con-
tract documents as determined by the engineer/
architect or approving agency, the contractor will
make such changes as may be required prior to
start of work.

The review and/or approval of the formwork
drawings in no way relieves the contractor of his
responsibility for adequately constructing and
maintaining the forms so that they will function
properly. Such review and/or approval indicates
that the assumed design loadings in combination
with design stresses shown; proposed construction
methods; placement rates, equipment, and se-
quences; the proposed form materials; and the
overall scheme of formwork are deemed capable
of producing the desired concrete in an acceptable
manner. All major design values and loading con-
ditions should be shown on formwork drawings.
These include assumed values of live load; rate
of placement, temperature, height and drop cof

JRRRSRVE Y SRR U S B O
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be operated on formwork; foundation pressure;
design stresses; camber diagrams; and other
pertinent information, if applicable.

In addition to specifying types of materials,
sizes, lengths, and connection details, formwork
drawings should provide for applicable details
such as:

(a) Procedures, sequence, and timing for re-
moval of forms, shores, and reshores, if this is
critical

(b) Design allowance for construction loads
on new slabs should be shown when such allow-
ance will affect the development of shoring and/
or reshoring schemes (see Sections 2.5.3 and 3.7 for
shoring and reshoring of multistory structures)

{c) Anchors, form ties, shores, and braces

(d) Field adjustment of form during placing
of concrete

(e) Waterstops, keyways, and inserts

(f) Working scaffolds and runways

(g) Weephole} or vibrator holes where reguired

(h) Screeds and grade strips

(i) Crush plates or wrecking plates where strip-
ping may damage concrete

(i) Removal of spreaders or temporary block-
ing

(k) Cleanout holes and inspection openings

(1) Construction joints, control joints, and ex-
pansion joints to conform to design drawings [ACI
Building Code (ACI 318)]

{m) Sequence of concrete placement and mini-
mum elapsed time between adjacent placement

{n) Chamfer strips or grade strips for exposed
corners and construction joints

Frdy Mol e O cilnmn P RET and oEm
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FORMWORK

(p) Mudsills or other foundation provisions for
formwork

(q) Special provisions such as safety, fire,
drainage, and protection from ice and debris at
water crossings

{r) Formwork coatings

(s) Notes to formwork erector for conduits
and pipes embedded in concrete according to
ACI Building Code (ACI 318)

(t) Temporary openings or attachments for
climbing crane or other material handling equip-
ment i

213 Design and erection—Formwork should
be designed so that concrete slabs, walls, and
other members will be of correct dimensions,
shape, alignment, elevation, and position. Form-
work should also be designed, erected, supported,
braced, and maintained so that it will safely sup-
port all vertical and lateral loads that might be
applied until such loads can be supported by the
concrete structure, Vertical and lateral loads must
be carried to the ground by the formwork system
or by the in-place construction that has adequate
strenpgth for that purpose.

22—Loads

221 Vertical loads— Vertical loads consist of
dead Joad and live load. The weight of formwork
plus the weight of freshly placed concrete is
dead load. The live loagd includes the weight of
workmen, equipment, material storage, Tunways,
and impact.

Vertical loads assumed for shoring and reshor-
ing design for multistory construction must in-
clude all loads transmitted from the floors above
as dictated by the proposed construction schedule.
Refer to Section 2.5, Shores.

Vertical supports and horizontal framing ghould
be designed for a minimum live load of 50 psf of
horizontal projection. When motorized carts are
used the minimum Yve load should be 75 pst.

The minimurmn design load for combined dead
and live loads should be 100 psf, or 125 psf if
motorized carts are used.

2292 Lateral pressure of concrete—For can-
crete made with Type I cement weighing 150 1b
per cu ft, containing no pozzolans or admixtures,
having slump 4 in. or less, and normal internal
vibration, formwork should be designed for a
lateral pressure of fresh concrete as follows,
where

p = lateral pressure, psf

R = rate of placement, ft per hr

T — temperature of concrete in the forms,
deg F

h = height of fresh concrete above point

considered, ft

S4i-7

{a) For columns:
p = 150 -4- 9000 R/T
(maximum of 3000 ps{ or 150h, whichever is least})

{b) For walls, rate of placement not exceeding
7 ft per br
p = 150 4 9000R/T
{maximum of 2000 psf or 150h, whichever is least)

(c) For walls, rate of placement 7 to 10 ft per hr
p = 150 + 43,400/T + 2800 R/T
(maximum of 2000 psf or 150k, whichever is least)

(d) For walls, rate of placement greater than
10 ft per hr
p = 150k

(e) Where retarding admixtures are employed,
an effective value of temperature less than that
of the concrete in the forms should be used in the
above formulas. Refer to specific admixture manu-
facturer’s recommendations.

(f) Appropriate adjustment for lateral pres-
sures should be made when using concretes
weighing other than 150 1h per eu ft; containing
pozzolans, admixtures, or cements other than Type
I: or external vibration of forms.1?

{g) For slipform lateral pressures, see Section
6.3.2.3.

223 Horizontal loads— Braces and shores
should be designed to resist all foreseeable hori-
zontal loads such as wind, cable tensions, inclined
supparts, dumping of concrete, and starting and
stopping of equipment. Wind loads on enclosures
or other wind breaks attached to the formwork
should be considered in addition to those loads
mentioned above.

2931 For building construction, in no case
should the assumed value of horizontal load due
to wind, dumping of concrete, and equipment
acting in any direction at each floor line be less
than 100 Ib per lineal ft of floor edge or 2 percent
of total dead load on the form distributed as a
uniferm load per lineal foot of slab edge, which-
ever is greater.

2992 Wall forms should be designed to meet
wind load requirements of the local building code.
The minimum wind design load should be 15 psi,
unless local codes specifically permit less. Bracing
for Wall forms should be designed for a horizontal
toad of at least 100 1b per lineal ft of wall, applied
at the top.

2293 Wall forms of unusual height or ex-
posure should be given special consideration,

2.24 Special loads—The formwork should be
designed for any special conditions of con-
struction likely to occur, such as unsymmetri-
cal placement of concrete, impact of machine-
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delivered concrete, uplift, concentrated loads of
reinforcement, and storage of construction
materials. Form designers should be alert to
provide for special loading conditions, such as
walls constructed over spans of slabs or beams
which exert a different loading pattern hefore
hardening of concrete than that for which %he
supporting structure is designed.

Imposition of any construction loads on the
partially completed structure should not be al-
lowed except with the approval of the engineer or
architect. See Section 3.8 for special conditions
pertaining te multistory work.

2.3—Unit siresses

Unit stresses for use in the design of formwork,
exclusive of accessories, are given in the applicable
codes or specifications listed in Chapter 4. When
fabricated formwork, shoring, or scaffolding units
are used, manufacturer’s recommendations for al-
iowable loads may be followed if supperted by
test reports or successful experience records; for
formwork materials which will experience sub-
stantial reuse, reduced values may be required.
For formwork materials with limited reuse, al-
lowable siresses specified in the appropriate design
codes or specifications for temporary structures or
for temporary loads on permanent struciures may
be used. Where there will be a considerable
number of formwork reuses or where formwork
is fabricated from materials such as steel, alu-
minum, or magnesium, it is recommended that
the formwork be designed as a permanent siruc-
ture carrying permanent loads.

2.4—Safety factors for accessories

Table 2.4 shows recommended minimum factors
of safety for formwork accessories such as form
ties, form anchors, and form hangers. In selecling
these accessories the formwork designer should be
certain that materials furnished for the job meet
these minimum ultimate strength safety require-
ments.

2.5—Shores

251 General—Shores are defined as vertical
or inclined support members designed to carry
the weight of formwork, concrete, and construc-
tion loads above. When patented shores, patented
splices in shoring, or patented methods of shoring
are used, manufacturer's recommendations as to
load-carrying capacities may be followed but only
if supported by test reports of a qualified and
recognized testing agency. The formwork designer
must carefully follow the manufacturer’s recom-
mendations as to bracing and working loads for
unsupported shore lengths.

252 Splices — Field-constructed butt or lap
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TABLE 2.4—MINIMUM SAFETY FACTORS OF
"FORMWORK ACCESSORIES*

Accessory . Safety Type of construction

factor

1.5 Light formwork, 8 ft or less
in height with no hazard 1e
life

Form tie
20 All formwork over 8 {1 in
height or hazardous to life,
Formwork for architectural
concrete

2.0 Formwork supporting form

weight and concrete pres-

sures only

Form anchor
3.0 Formwork supporting

i weight of forms, concrete,

construction live loads, and

impact
Form hangers 2.0 All applications
Anchoring inserts 2.0 Precast concrete panels

used as form ties when used as formwork
sSafety factors are based on ultimate strength of accessory.

unless they are made using fabricated hardware
devices of demonstrated strength and stability.
If plywood or lumber splices are made for
timber shoring, they should be designed against
buckling and bending as for any other structural
compression member.

2.5.3 Multisiory structures—Shores should be
designed to carry the full weight of the concrete
and formwork and construction loads of all
floors above them prior to the removal of the
first story of shores supported by the ground. No
shoring should be removed until the concrete has
gained sufficient strength to support the loads
which will be transferred to the structure upon
removal of such shoring.

Once the first floor of shores supported by the
ground has been removed, shores and reshores
must be designed to carry all loads transmitted
from the slabs above. Shores in no case should
be designed to carry less than one and one-half
times the weight of a given floor of concrete,
formwork and condtruction loads.*!#? In deter-
mining the number of floors to be shored or
reshored, the factors to be considered should in-
clude but not necessarily be limited to the follow-
ing:

1. Design load capacity of the slab or member
including live load, partition loads, and other
loads for which the engineer designed the slab,
Where the engineer included allowances for con-
struetion loads, such values should be shown on the
structural drawings

2. Dead load weight of the concrete and form-
work

3. Construction live loads, such as placing crews
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App. Figure B-24. Nonconformance Report B-340-14

CONSTRUCTION
Fig0d (20 NONCONFORMANCE REPORT Page__1 or 1
(1A) Froject, Location ar WO (1B) Title (1C) NCR No.

B-340

241-AP TANK FARM

(PHASE II1)

B-340-14 (1520-4}

{1D) Requirements
(1€} Nonconformance Description

REQUIREMENTS

l:.b‘

See Attachment #1 fo

Construction Specification B-340-C3, Section 03300, Paragraph
3.3.3 - "Place concrete in accordance with ACI-301, Sections
8.1, 8.2 and 8.3".

ACI-301-72 (Revised 1975) Section 8.3 - Concrete shall be
deposited continuously, or in layers of such thickness that
no concrete will be deposited on concrete which has hardened
sufficiently to cause the formation of seams or planes of
weakness within the section . .
at such a rate that the concrete which is being integrated with
fresh concrete is still plastic.

NONCONFORMANCE DESCRIPTION

A Tayer of concrete placed in the North side of Tank(fOé)
foundation hardened to the point it was not plastic prior
to placing the subsequent Tayer.
approximate location.

. Placing shall be carried on

1

r

(14} Distribution

DOE
*G S Rokkan

RHO
*J D Galbraith
*R J Hennig

JAY
*T R Cloud
*W T Frishee

KEH
*J D Cummings
R L Hand
R M Iten
*J Morgan
*J W Viita
*T L Walton
Central File
*0fficial Fite/
Tr1-3/241-AP Tk Fm

{(1F) Tag No. (1G) Originater, Company and Date, 4;@6{, W (1H) Supervisors Review *Pre] mminary COp]es
J.D. CUMMINGS 8-10-83 . j,
N/A KEH FIELD ENGINEERING T e
{2A} Disposition {2B} instructions V7
(2C) Justification m
L] Accept Asis (28) Core dri11 slab with 4" bit to a depth of 16" for 2'-0 thick slab and
, 24" for 2'-8" thick slab at locations determined in field and referenced
O Sonswional on attachment #1 (but not limited to number of cores shown).
O Rework (2€) 1. To determine:
0 s a. If cold joint exists
epslr b. Extent of cold joint
O ofe ¢. depth of cold joint
Fleet 2. Evaluation of cores will determine disposition of this NCR.
{ZJ Other (Specify)
(20} Additionzl Doc
Required
D As-Builts
D DFC
No,
W g, ne 8 340-24
0 wa
(2E) ontr, rava ‘2FJ i cZG, r. ontr, r da (ZHJ ancurrence
(S\gnat‘ureA:npd Daie) AE Approvai {Signature and Datej ., ?Sﬁgngtur; a;\;%:t\:zi N (Slgﬁature and Datwe}
Engr. Design @//7/@5 Safetr &‘ g///y/[/j' Engr Al (ASME)
JBJJCfié?v ‘7€%zg ) 7 fle= A/A} fl
EY) P A LI Do
e | WY AN ToArtde ]
‘ W’,’J’f«/@z’zm«uw‘ / % I~ if-33 “{ //-, ] g 'A’Y'f} / f?‘%
3A) i

L] Disposition Eifected As Dxrected‘jNCR Closed

omwmxﬁ%ﬁ%&ﬁﬁ%yz%

.;4L144;2492/?4éb4{i f;//ayéézfg

/Sr'u Aator or Representative

Date

/
7

(4A) List of Decuments Affected

(4B}

By.

Documents Revised

Date

r. GPD 697-905
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KAISER ENGINEERS
HANFOREL

FIELD SKETCH

Attachment Ta Or Description:

ATTACHMENT #1

Sheet

of

NCR B-340-14
N

APPECNATE Lo TION 8

Colr JoiNnT-

TANK

NTS,

B-59
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App. Figure B-25. Nonconformance Report B-340-15

CONSTRUCTION

RLs0a i200) NONCONFORMANCE REPORT Page__ | of_2
m) Project, Location or WO {18} Title {1C) NCR No.
B-340 241-AP TANK FARM  {PHASE 11I) B-340-15 (1520-5)

{1D) Requirements
{1E) Nonconformance Description

REQUIREMENTS

Construction Specification B-340-C3, Section 03300, Paragraph 3.3.3
"Place concrete in accordance with ACI-301, Sections 8.1, 8.2 & 8,3."

ACI-301-72 (Revised 1975) Section 8.3:

8.3.3 Segregation - Concrete shall be deposited as neariy as prac-
ticable in its final position to avoid segregation due to
rehandling or flowing. Concrete shall not be subjected to
any procedure which will cause segregation.

8.3.4 Consolidation - A1l concrete shall be consolidated by vibra-
tion, spading, rodding or forking so that the concrete is
thoroughly worked around the reinforcement, around embedded
items, and into corners of forms, eliminating all air or stone
pockets which may cause honeycombing, pitting, or planes of
weakness. Internal vibrators shall be cperated by competent
workmen. Use of vibrators to transport concrete within forms
shall not be allowed. Vibrators shall be inserted and with-
drawn at points approximately 18 in. apart. At each insertion

{Continued on Page 2 of 2)

{1J) Distribution

DOE k j¢ Aiiens

*RH0§L,£QorleuzLJ
B Gatbraith-

*R_J Hennig
A Reecks
JAJ ’

*T R Cloud
*W T Frisbee

KER 42 sd{chol sonl
*j D Cummingg ¢

R L Hand

R M Iten
*d-Mergan—3 L Brocsed
*J W Viita
*T L Walton

Central FiTe
*Official File/

- , - Tri-3/241-AP Tk Fm
(1F} Tag Ne. (j?bc?n%ijé.guanvginfd:féaééd g) (1H] Supervisors Review - ‘
N/A KEH FIELD ENGINEERING 77 | 4 *Preliminary Copies
/;ZZKJiééfi——-—
{(2A) Disposition (2B} tastructions
{(2C} Justification
D nccons s s (2A) Disposition - Repair
Conditi | . .
D R (2B} 1. Repair defect areas to contract specification requirements.
= 2. Contractor shall take appropriate action to insure that concrete .
Rework lacement and finishing is performed according to contract specificatjo
Q( 3. ﬁethod of patching to be approved by the Goyt Rep prior to patching.
Repair {2C) Repair is required to meet contract specifications.
D Reject
| Other {Specify)
{2D) Additional Doc
Required
O As-Builts
'm| gFC
Q.
E] gr:::irfy
% N/A
(iE) ntr, row (ZF’ . (ZG}‘ T (9 rov; {EH) NCUFr
(S:gr?attureAaalpd D:Fte) A-E Approval {Signature and Date) , (()Sp?gmi?;:; ar?df.pl]: ) (Sigf\::turi ;\r::iceDate]
Engr, Design (g/j7/35 Safety \ s/jy/gj' o ) Al [ASME])
-&«Q 77 {)2/ I>mm£q s A Ny ;{/f
QA N PE, [oTe]
ANV 4 Al
mu- diccer | S VER Bojp-83 or 5‘?@%&@ Z;
aa) % Disposition Effected As Directed. #R Closed y 9/ /y 54""

D Other (Specify)

Originator or Representative

(44} List of Documents Affactad (4B) Documents Hevisad

By.

Date

v GP0BY7-94R
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NCR B-340-15 (1520-5)
Page 2 of 2

{1D) REQUIREMENTS {continued)

the duration shall be sufficient to consclidate the concrete but not
sufficient to cause segregation, generally from 5 to 15 sec.

ACI-301-72 (Revised 1975) Section 11.7.2 - Floated Finish - After
the concrete has been placed, consolidated, struck off and leveled,
float to a uniform sandy texture.

{1E) NONCONFORMANCE DESCRIPTION a
i

Concrete pour of Tank Foundation(foatan 8-9-83.

1.

Internal vibrators were operated by inexperienced workmen. At
several locations, concrete was deposited in large quantities

in one area, and vibrators were used to transport concrete within
the forms. Some concrete received excessive vibration and others
not engugh.

Inadequate vibration was performed around embeds and forms causing
air voids, and stone pockets. The embedded angles installed along
the Teak detection drain have voids under the angle at severzal
locations.

The floated finish required for Tank Foundation 102 does not have
a uniform sandy texture. At various locations, the surface is
irregular and has air voids and visible surface aggregate,

NOTE: The contractor was repeatedly notified about problems
associated with improper placement and consolidation.
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App. Figure B-26. Nonconformance Report B-340-17

K3

CONSTRUCTICN

RL-g04 (280) NONCONFORMANCE REPORT Page | or_2
{14) Project, Location or WO {18} Tite (1C) NCR No.
B-340 241-AP TANK FARM (PHASE II1) B-340-17 {1520-6)
{1D) Requirements R {14} Distribution
(1E) Nonconformance Description DOE
W *ﬁ Rokkan
1. Construction Specification B-340-C3, Section 03300, Paragraph
3.3.3 - "Place concrete in accordance with ACI-301, Sections RHO
8.7, 8.2 & 8.3." *J D Galbraith
" .
ACI-301-72 (Revised 1975) Section 8.3 - "Concrete shall be R J Hemnig
deposited continuously, or in Tayers of such thickness that no JAJ
concrete will be deposited on concrete which has hardened suff- TR Cloud
iciently to cause the formation of seams or planes of weakness % T Frisbee
within the section . . . Placing shall be carried on at such a
rate that the concrete which is being integrated with fresh KEH
concrete is still plastic.” *J W Middleton
R L Hand
(Continued on Page 2 of 2) R M Iten
*J Morgan
*J W Viita
*T L WaTton
Central File
*Field Project File/
{1F} Tag No, [1G} Originatar, Company end Date, @ {1H) Bupervisors Review TPT-3/241 -AP Tk Fm
J.W. MIDDLETON 8-19-83 /M : -, *Preliminary Copies
N/A KEH FIELD ENGINEERING /(2§?K4L45?E:;_.;
(2A) Digposition (fggi Lns:(gvct\l?n:
O Acceot asis {(2B) Instruction
[] Conditional The contractor should take precautions tc prevent the formation of
Accept cold joints by maintaining adequate rate of concrete placement.
L Reworc (2C) Justification
& Revibration is acceptable as Tong as the running vibrator will
FRe sink of its own weight into the concrete and liquidify it momentarily.
D Reject
(1 other {Specity)
{2D) Additional Doc
Required
D As-Builts
O R
[:‘J Sof;(te‘:irfy
R wa
(26) Contr, Approval (2¢) (2G) Opr. Centr, Approval {2H) Concurrence

{Signature and Date} A-E Approval (Signature and Date| (S\gnatu%and}ate), (Signature and Date)

e AT (ASME)

2@4%' u%é%gjfg E;éJléﬁﬁ 8-30-83) ,// ‘ 4yﬁff3 é%;kiﬁx;%,#5?3

13A) . ) /i % "/f
Disposition Effected As Directed] NCR Closed
T - e
D QOther (Specify) — rigina or Répresentative Date
{44) List of Documents Affected (4B} Documents Revised
By. Date

# EPD GY7-905
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NCR B-340-17 (1520-6)
Page 2 of 2

NONCONFORMANCE DESCRIPTION

1.

At several large areas within the slab, the rate of concrete
placement was not such that the concrete to be integrated with
fresh concrete was still plastic.

Excessive over-vibration was used to re-establish plasticity

of the hardening concrete prior to placement and integraticn
with the subsequent Tayer of concrete.

Second and even third time re-vibration was employed to maintain
plasticity of the concrete after the establishment of initial
set.

See Attachment #1 for approximate Tocations.
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O KAISER ENGINEERS
HANFORLO FIELD SKETCH

Attachment To Or Description: Sheet

NCR B-340-17 ATTACHMENT #1

of

/704 /Z/W/w shé 107
/m/f%qé LS

Aon) o, m/m
é/S el
A= P

—

KEH-159.2 {4-837})
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App. Figure B-27. Nonconformance Report B-340-21

CONSTRUCTION

gla-_gg;g(%-gf; NONCONFORMANCE REPORT Page_ | of
{1A) Project, Location or WO (1B} Title {1C) NCR No.
B-340 241-AP TANK FARM {PHASE I1I} B-340-21 (1520-9)
{1D) Aequirements (1J) Distribution
{(1E} Nonconformance Description DOE
REQUIREMENTS *G S Rokkan
Construction Specffication B-340-C3, Section 03300, Paragraph
3.6.2.7 ~ "Finish unifarmed surface in accordance with ACI-301, RHO

Section 11.7.2."

ACI-301-72 (Revised 1975) Section 11.7.2 - Floated Finish - After
the concrete has been placed, consolidated struck off and leveled,
float to a uniform sandy texture.

NONCONFORMANCE DESCRIPTION Wi

The floated finish required for Tank Foundationifoé)does not have
a uniform sandy texture. At various locations, the surface is

*DL Bjorklund
*J D Galbraith
*R J Hennig

*S Joncus

JA)
*T R Cloud
*W T Frishee

irregular and has air voids and visible surface aggregate. KEH
. .
NOTE: The contractor was repeatedly notified about the condition g r E;dg]eton
of the finish in sufficient time to correct the problem, RN Ith
Ref. RWD #25, Tank 101 inadequate float finish and NCR B-340-15 for | *J E Margan
inadequate float finish, Tank 102. *J R NichoTson
*3 W Viita
*T L Walton
(1F) Tag No. {1G) ©Originator, Company and Date, {1H) Superviwrslﬁeview N
N/A J.W. MIDDLETON 8~30-83y§ﬂ0ﬂ{jﬁ) JZ{ ﬁf%&jﬂﬁf *E?E%ga;riglst File/
H FIELD RING .
{2A) Disposition (2KBE) \nstrlnlftwcns ENGINEE IN - Tl"]‘3/24] -AP Tk FIT]
(2C) Justitication . N
(] Accept As I *Preliminary Copies
i:‘ Ceonditianat s . R
Aocent (2B} 1. Repair defect areas to contract specification requirements.
LT Rework 2. Contractor shall take appropriate action to insure that concrete
placement and finishing is performed according to contract
K fepar specification.
L1 Aeject 3. Method of patching to be approved by the Govt Rep prior to
patching,
| Other {Specify} N .o .
(2C) Repair is required to meet contract specifications.
{2D) Additionai Doc
Required
D As-Builts
A
D S?S:girfv
X onia
{2E) {2F)

Contr, Approval
{Signature and Date}

A-E Approval (Signature and Datej

(26} Opr. Contr, Approvgl {2H) Concurrence
n }W {Signature and Date}

Engr. Design Sz{fetv . E ’ Al (ASME)
f\q’ﬂ ﬁ% 7/3/,35 ;D@l/j;‘“ F2.45 | X / 7 ;\/ﬁ
& 5 Vo5 | oF
g ;fZ/fff Dt pritia: QAR 9-c83 ﬁ, /4 43 | g5
[ & Disposition Etfected As Di{remed. I‘Jv R Closed v ; £ / L
D Other (Specify} ate

Originifor or Repressntative

4A) List of Documents Affected

(4B} Documents Revised

By. Date

+ EPD£97-308
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App. Figure B-28. Nonconformance Report B-340-23

CONSTRUCTION
L 608 (2501 NONCONFORMANCE REPORT Page_ | of_l
{1A) Project, Location or WO (1B) Title {1C) NCA No.
B-340 247-AP TANK FARM (PHASE II1) B-340-23 (1520-11)
e ——
REQUIREMENTS DO
B e R L LA * & S Rokkan

Construction Specification B-340-C3, Section 03300, Paragraph 3.3.3 -
"Place concrete in accordance with ACI-307, Sections 8.1, 8.2 & 8.3."] RHO

*T L Biorklund

ACI-301-72 {Revised 1975) Section 8.3: l b S B b
8.3.3 - Segregation - Concrete shall be deposited as nearly as *a g ﬁggsia'e' 3%
practicable in its final position to avoid segregation *S Joncus 9
due to rehandling or flowing. Concrete shall not be
subjected to any procedure which will cause segregation. JAJ
8.3.4 - Consolidation - Use of vibrators to transport concrete *T R Cloud
within forms shall not be allowed. *W T Frisbee
NONCONFORMANCE DESCRIPTION ot EH
Concrete pour of Tank Foundation(iog)on 8-30-83 *J W Middleton
At several locations, concrete was deposited in large quantities in g h ?223
one area and vibrators were used to transport concrete within the *J E Morgan
forms. In several instances this resulted in excessive vibration *] R Nic%oTson
and segregation. *J W Viita
*T L. Walton

{1F) Tag No.

{1G) Originater, Company and Date,

-30- W , ) Central File
N/A J.W. MIDDLETON  8-30-83 4,,) w /:7//%7 MESeTa Project File/
I

KEH FIELD ENGINEERING

{1H) Supervisors Review

{2A} Disposition

{2B) Instructions
{2C} Justification

, Tr1-3/241-AP Tk Fm

W *Preliminary Copies
ccept As s A .
(2B) 1. Ccontractor shall provide means of placing concrete at its
O gdeMHm final location. Concrete shall be moved by vibration no further
ceent than 2 to 3 ft. to prevent segregation of aggregate.
U Rewerk 2. Repair any defects caused by segregation to contract
specification requirements. Repair requirements to be determined
'ﬂﬁi"'ﬂem”QVW\ by visual inspection of finished slab.
(2C) Repair is required to meet contract specifications.

D Reject

0 other {Specify)
{2D) Additional Doc

Required
] As-Builts
BFC
C‘ No,
Other

D Specify

w N/A
(2B} Ccontr. Approval (2F} (2G) apr, Contr, A | 2H) o

(Sign;‘tl:re :,%0[‘;:(9) A-E Approval {Signature and Date) (Spi;natcl};:;randpgaot\s (S\'gn::ucr:r;enndceDatE)

Engr, Design Safety Engr.

QA

2%

Al (ASME)
TR YY) ey

9

-l

(3a) . .
X Disposition Effected As Directed//NCR Closed

L] other iSpecity}

AV 7« SR
- F 2 BT

Date

(4A) List of Documents Affected

(4B} Documents Revised

By Date

6P 697-905
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App. Figure B-29. Nonconformance Report B-340-24

CONSTRUCTION
ALs0t 2 507 NONCONFORMANCE REPORT Page__ 1 ot _2
{1A) Project, Location or WO (1B) Title {1C) NCR No.
B-340 P41-AP TANK FARM (PHASE TII) B-340-24 (1520-12)
(:':[E)}:’ Sgﬁ:gs;‘;f:::nce Description (14} Pistribution
DOE
REQUIREMENTS®
K Leas
Core drill foundation of Tank 102 as instructed by NCR B-340-14 RHO
(attached) to determine if a cold joint exists, the extent of *D L Bjorklund
the ¢old joint and depth. *FHfatbraith A KEce
*R J Hennig
*S Joncus
NONCONFORMANCE DESCRIPTION
Qi
oy
Upon evaluation of concrete cores taken from Tank(ﬁOé)foundation, *T R Cloud

and Core #9,

a8 cold joint was indicated at Core
12-1/2" from the surface {see attachment).

#3, 11-1/2" from the surface *W T Frisbee

KEH
*J D Cummings
R L Hand
R M Iten
*FFMorgan b M Beown
*J R Nicholson
*J W Viita
1F a o. riginator, Company an ate uperviso eview *T L wa]ton
(1F} Tag N (1G} orig , Company fu_c, C_i)/ re [TH) Sup P Central File
J.D. CUMMINGS 9-7-83 ﬁ7“¥ N . .
ks KEH FIELD ENGINEERING A *Field Project File/
{zA] Dispasizion sz) Instructions 7 Tr1-3/241-AP Tk Fm
2C} Justification
(0 Accept As s *PreTiminary Copies
[] Conditionat (2B) Instructions
T Accept a. Provide a permanent record of:
X Rework > Locate all cores with angle and distance from center of tank.
° Identify rebar cut when coring, radial or circumferential
O Repair for each core hole.
b. Repair all core holes by filling with nonshrink grout, nonmetallic
[ Rejeet type; “Five Star Grout" by US Grout Corp; "Por-Rok "Anchoring
Cement by Hallemite; or "Masterflow 713" by Master Builders.
L omer tspecity c. Remove cold joint in the area around cores #3 and #9. The method
(207 Additional Dog of rework shall be submitted by the contractor for approval prior
e to the start of rework. The extent of the cold joint will be
O Assuis determined by the Government Representative during rework.
o pre {2C) Justification
O Gther Rework is required to meet contract specifications. Based on the
- Specify inspection of cores removed, the only rework is in the area of the cold
N/A Joint. Cont on Page #2

e
2E) contr, Approval (2F)

{Signature and Date)

(2G) Opr. Contr. Approval (2H)
{Signature and Date)

Concurrence

A-E Approval (Signature and Date) {Signature and Date)

Engr. Design

MY

ey T | " St

—

q/n/ﬂB Al rAXn/E/}j

9-133 L

(3A)

L1 oer {Specify)

M\ Disposition Effscted As Direcled./N_CR Crose_d

o

“4A) List of Documents Affected

(48) Documents Revised

By. Date,

g GPOEYT-305
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Pay. 2 of 2
CONSTRUCTION NONCONFORMANCE REPORT B-340-24
(ZC) Justification Cont. I Copgze, TAKEN ouTSioeE TAE CeanJojar 4050
There 1s no evidence of rock pockets. A few large YR 57133

(1/2" dia max.) air bubbles were sedh, but not of a
frequency to effect the structural integrity of the
concrete tank foundation.
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KAISER ENGINEERS

HMHMANFORD

FIELD SKETCH

Attachment To Or Description:

NCR B-340-24

Sheset

ATTACHMENT #1

CORE RELL IDENTIFICATION

TANK (02 FOUNDATION

NTS

KEH-159.2 {4-82)
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Wiz B340 2.4 ’ TANK FOUNDATION 102
Lt rwn) (280 8- Core DriTling
CORE #1

Location: N 8% 13" 15" W 42.44' from centerline
Reinforcing Steel Cut: (1) #6 circumferential bar and part of
(1) #7 radial bar
CORE #2
Location: N 5% 23' 40" E 43.09' from centerline
Reinforcing Steel Cut: (1} #6 circumferential bar

CORE #3
Location: N 31° 32' go" 41.62' from centerline
Reinforcing Steel Cut: (1) #7 radial bar

CORE #4
Location: N 20° 03' 18" E 36.45' from centerline
Reinforcing Steel Cut: (1) #7 radial bar and (1) #6 circumferential bar at splice

CORE #5
Location: N 8° 49' g5" y 34.67' from centerline
Reinforcing Steel Cut: (1) #5 circumferential bar

CORE #6
Location: N 19 30' 22" w 32.48' from centerline
Reinforcing Steel Cut: Part of (1) #7 radial bar

CORE #7
Location: N 16° 46' 18" ¢ 26.75' from centerline
Reinforcing Steel Cut: (1) #5 circumferential bar; (1) #6 and part of (1) #7
radial bars at splice

CORE #8
Location: N 0% 10" 00" E 21.34" from centerline

Reinforcing Steel Cut: None

CORE #9
Location: N 31° 15' 55" E 43.24"' from centerline
Reinforcing Steel Cut: (1) #6 circumferential bar

CORE #10
Location: N 15° 30' 42" E 43.80' from centerline

Reinforcing Steel Cut: (1) #6 circumferential bar
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CORE #11
Location: N 14% 26® 43" E 38.75' from centerline
Reinforcing Steel Cut: (1) #6 circumferential bar and

CORE #12
Location: N 32% 57' 22" E 38.00' from centerline
Reinforcing Steel Cut: (1) #7 radial bar

CORE #13
Location: N 39° 21' 00" E 38.11" from centerline
Reinforcing Steel Cut: None

CORE #14
Location: N 38° 08' 52" E 41.69' from centerline
Reinforcing Steel Cut: (1) #6 circumferential bar

CORE #15
Location: N 250 58" 30" E 42.33' from centerline
Reinforcing Steel Cut: (1) #6 circumferential bar

B-71
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App. Figure B-30. Nonconformance Report B-340-29

CONSTRUCTION

L50a 2a0 NONCONFORMANCE REPQRT Page__ 1 of_|
{1a) Project, Location or WG {1B} Tite {1C) NCR No.
B-340 241-AP TANK FARM {PHASE II1I) B-340-29 (1520-15)
{(1D) Requirements . {1J) Distribution
(1€) Nonconformance Description DOE
REQUIREMENTS *G S Rokkan
Construction Specification B-340-C3, Rev. 0, Paragraph 3.5.3.2 -
Fill all Tow spots which are out of tolerance with bonding grout RHO
in accordance with manufacturers instructions. The manufacturer of *D L Bjorklund
Daraweld-C Bonding Agent states, “The surface to which Daraweld-C *S R Briggs
grout or topping is applied, must be clean and sound." *R J Hennig
NONCONFORMANCE DESCRIPTION  “'g%pdd *S Joncus
6@05/\ L4
While performing repair at Tank Base dbé) Daraweld-C Bonding Grout JAJ
was placed over curing compound, 'C* *T R Cloud
. . . , *W T Frisbee
NOTE: 1) In telephone conversations with the manufacturer of Dara-
weld-C and A C Horn, the manufacturer of the curing compound, it was KEH
stressed that the curing compound must be removed prior to patching *J 0 Cummings
to obtain the desired bond. R L Hand §
2) Ref. Inspection Report by J.D. Cummings dated 9-28-83. R M Iten
Contractor has previously been informed of the correct procedure, *JEM
organ
*J R Nicholson
*7 W Viita
*T L Walton

{1F} Tag No. {1G) Originator, Company and Date, {1H) Supervisors Raview

L Ay

J.D. CUMMINGS 10-6-83
N/A KEH FIELD ENGINEERING (Z]

{2A) Dispaosition {2B} Instructions
(2C) Justification
E:] Accept As is
(2B) Instructions

M Canditicnal
Accept

Rework with the manufacturer's instructions.

(2C) Justification

Repair

U o &

acceptable patch.
prevents bond between the base and patch.

Reject

[0 other (Specify)

(2D} Additional Dac

Central File
*Field Project File/
Tr1-3/241-AP Tk Fm

*Pretiminary Copies

Remove all patches applied over curing compound, Prior to applying
new patches, remove all traces of curing compound in accordance

The patch and concrete base must bond together to produce an
A curing compound produces a bond breaker and

Required
O As-Builts
DFC
L No.
Other
D Specify
X wa
Q2E} eonr. A {2F) {2G} (2H}
. Approval ’ . Cpr. Contr. Approval Concurrence
(Signature and Date} A-E Approval  (Signature and Date} (Signature and Date) {Signature and Date)
Al (ASME)

Engr. Design 12,
V7, 2 5

Safe 7 7 D=7E3 |Ener; .kaﬁhyﬁﬁi
FE i AR P

DOE

- AL
_ Las il fo-i% 83
faal ﬁ Disposition Effected As Dirgted. NCR Closed .

L] other (specity)

K1/

ﬁ/d//’y?'
VY AVE

24 97’

{4A) List of Documents Atfected 7

By,

% GPO 631905
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KAISER ENGINEERS INSPECTION REPORT
HANFORD
Project No. I ident. No. (i applicable} Date - Previous Report | Date - This Fgly Reviewer Copy
P R . — - .
£ 20 PRAsE T | G/27/82 | 9/26/83|
| DISCIPLINE : JOB SITE ACTIVITY WEATHER EFFECT (NFOAMATION
|
| cwilistuctural ?7 YES NO YES NO
|
Mechanical D Site visited w I:i Construction hindered by weather D m/
HVAC O Work rejected due 1o weather D w/
Construction
Electrical J in progress }Z( 0 Conditions/Comment
{personal *
instrumentation 0 observation)
INSPECTION
Item Acc Rej {Other Documentstion
T ; D .
itz [HCHG § KREPaE T EReE 1O 3 s D e

OTHER ACTIVITIES 'GENERAL COMMENTS
CPARPAD ooz L g L) [ E 2 TR tse [OB Supmice.
AbTICED TR T THeE S s ﬂymfawub FE2inime o ) AL s
WS Auo 7T Pl /fw/,;a/;é’;'zzz/ LB T LMLD FAET  1HRE D
ETCHIMEG 147 177719 &)A)é/ FLAFTED A=y ot Beniag L25ET o/
HE_(Brdeere: Lodds 2 jorac M (7 LLOEY 40 = Sm?, ) 70
gD S I8 F Cow iR G 1050 T ide (e (i ety
LUUST LB T f2ninnisls ficin, 171 KAZmgo e nat
WD THAT rHe 4,7 T AL TR, S s B LT
O Tl S PEACE FZnq Bm S pamd (oxo oA IR A s sIoe
AND (rzgfPl s

Report continued on reverse sudeﬁ e
| Cf——\ SlgnatV

KEH-377 (2-83)
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Koses Tik Ve AT Jine o T Eorse OC Ao
Fee . FouR CReckouT R £ pay fieemind 10 ) Froe /
HFTEFIOOL) 0L 57K 71/,1?‘5,17-}/ (o A3, |

/? ﬁ‘-’mcs'fﬁb DUROY TE MIRKEE Faie sLod Mok car Do Ceetes
SUEFRCE oF 1K Frcs 102 on Gfsos Ana

Vi /fbwjﬂ
E-540- 11

9/28/8=
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App. Figure B-31. Nonconformance Report B-340-30

CONSTRUCTION

RS 20 NONCONFORMANCE REPORT Page 1o 1
(1A} Profect, Location or WO (1B) Title {1C) NCR No,
B-340 241-AP TANK FARM {PHASE III) B-340-30 (1520-16)
E“I’ EJ’ ng?\zg::zle'?nt:nce Description o J)DBEE‘”»DU‘HOH
REQUIREMENTS XG5
- ) . . i K K L L{.\(-jf)
Field Submittal dated 9-9-83 - Concrete Repair Procedure, including RHO
the manufacturers data for Daraweld-C Bonding Agent for Concrete: *D L Bjorklund
"Daraweld-C is used for bonding, patching or resurfacing concrete *G ;
floors, . . . with strengths exceeding the strength of the concrete | g 4 Hennig
being repaired or surfaced." (See attachment) *$ Joncus
éf\ i€ck
NONCONFORMANCE DESCRIPTION Y JAJ
Repair patching performed on the surface of Tank Bases 10T,é%0§2 *T R Cloud

104 and f108)have areas that are soft and indicate lack of strength, | *W T Frisbee
Areas at Tank Basg%fog)have excessive cracking in the repair patch. KEH
*7D Cummings
R L Hand
R M Iten
*J E Morgan
*J R Nicholson
*J W Viita
55 *T L Walton
(1F} Tag No. (1G) Originator, Cempany and Date, . { (1H) Supervisors Review T .
J.D. CUMMINGS 10-7-83<C Lentral File
N/A KEH FIELD ENGINEFRING P ; Field Project File/
{2A) Disposition {2B) Instructions < [4 W Tr1-3/24] -AP Tk Fm
{2C) Justification *Pre'l 'HTﬂ nar .
ce y Copies
[ e s (2B}  INSTRUCTIONS
S v Determine the cause of the low strength patching material and
excessive cracking. Verify through manufacturer of the bonding
0 Rewerk agent that materials used and method of application will not be
determental to the development of bond and compressive strength,
[0 repair or deveiop cracking of the patch.
7 Reject Remove all unsound material, etch and clean surface to be repaired
and apply patching material: all in accordance with the
(7 Omer (specity] manufacturers fnstructions.
{2D) Additional Do {ZC) ———w———JUSTIFICATIONS
Required . The repair material must be thoroughly bonded to, and develop
O aepu equivalent compressive strength of the existing sound concrete.
S-DBurlts
EJ RFC
L Sopt:girfv__,_
N/A
2k} Contr. Approval [2F) AE A | isi (2G) COpr. Contr. Approval (2H) Concurrence
{Signature and Date) ) peroval  iSignature and Date) (Signature and Date) {Signature and Date)
Engr. Design I {ASME)
- !j_.é‘épz
fgz?f/ﬁg%z
e \qg, Dispesition Effected As Direc‘(ﬁ. NCR Closed [/

O

Other (Specify)

17

4A) List of Documents Affected

(4B} Documents Revised

By, Date

1 5PDB8I-905
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LESCRIFITION

Daraweld-C is a nding apent for concreie, Whe
.. used as directed L Lweld-C will form 2 bond betwegn
", Bew 1o old, new to new, or old 1o old concrete’stronper’

. than the concrete being bonded. Daraweld-C is'a dis
- persion of internally plasticized, high polymer résin '}
“water,. It is a ready-to-use, pon-settling, milk whi

liquid Wwith a_viscosity only slightly greater than tha
of waler znd a weight of 9.0 pounds per gallo
ed. _and _sand,; Daraweld-C" forrs

strong, highly adhesive bonding grout which will” ad
- here 1o’ most substrates; Daraweld-C is not ré-emulsifi
ble” and"conSeqicntly thegrout, when  cired;” wi
ithstand inlermittent or. continued exposire to wats

. Daraweld-C s primarily intended for bonding new (
old, or old to old portland cement concrete i exterio:
“or 1térior applications. It is used for bonding, patchin
“or resurfacing concrete floors, walls, beams, columns,
~or otber structural members with strengths exceedin,
- the strength of -the concrete being repaired or resur
faced.. Daraweld-C will substantially imprové the 2d
_besion of pneumatically applied mortar or’concrete
Because Daraweld-C grouts and mortars will adher
10 miost substrates, it has been uvsed in a wide vari¢
_of miscellaneous applications. These include ‘repair of
masonry structures, bonding construction joints, pre
- vention of cold joints in multiple pours, leveling o
floors prior to secondary surfacing, skidproofing exist
ing floors, finishing concrete Block walls, patching of
stuccoed walls, striping or bonding to asphal{ surfaces
_ Daraweld-C grout is used to replace rubbing of concreté
.- surfaces with ‘a’ resulting waterproof, weatherproof,
uniform, and attractive finish at substantially Jower cost

B

SURFACE PREPARATION :
. The surace to which Daraweld-C grout or topping is .
applied must be clean and sound. Remove oil, grease < -
and similar substances with Grease and Stain Remover, < /
.. as required, used according to W. R. Grace & Co.’s
... recommendations. Remove unsound concrete, looss ™
"-‘malerial and foreign matter by scarifying ‘or other
_mechanical means, All concrete whether new or old,
when cleandd, must be etched with a 1:1 munatic acid
solution - (approximately 14% ) and thoroughly rinsed
with water to remove all traces of acid, A propesly pre
pared surface will be cléan and sound, readily and uni
formly wettable with water.. .~ - i

MIXING AND PLACING

Bending Grout:

For all applications as a bonding agent Daraweld-C is’
mixed to the following proportions by weight or b
- volume: . _ :
-~ . 1 part Daraweld-C
5 parts poriland cement -
... 2.5 parts fine sand :

- plus sufficient water to yield the desired consistency. A°
- suitable sand will generally conform 1o the requirernen
of ASTM C 144.-:. ¢ _ : R
In pormal mixing the portland cement and sand are

" dry blended together, water and Daraweld-C are mixed”
" together, added to the cement-sand blend and the whole”
. thoroughly mixed by mechanical means. Up to 1 part:
of water may be required depending upon the water
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App. Figure B-32. Nonconformance Report B-340-40

: CONSTRUCTION
5 RL-604 (2.80) NCNCONFORMANCE REPORT Page

(64-2099-604 )
(1A} Project, Location or wo (1B) Title

B-340 281~AP TANK FARM (PHASE I111)

—_— . Of

{1C} NCR No,
B-340-40 (1520-24)

(1J} Distribution
DOE

*G S Rokkan

{1D) Requirements
{1E} Nonconformance Description

REQUIREMENTS
Construction Specification B-340-C3, Section 03300, Paragraph
3.4.2 - ""Cure concrete repairs the same as new concrete"” and

Paragraph 3.6.2 - “Protect concrete during cold weather in *%ﬂg-a. Klund
accordance With ACI 306R and ACI 307, Section 1.2.3.» R Hgg;ig“”
ACI 307, Section 12.3.1 - "When the mean daily outdoor temperature *S Joncus

is less than 40°F, the temperature of the concrete shall be *C A Rieck
maintained between 50° and 70°F for the required curing period.

ACT 306, Section 1.3 - "A1] un#formed concrete syrfaces should be *%ﬂg'C]oud

protected from freezing for at least the first 24 hours after it
is placed."

NONCONFORMANCE DESCRIPTION g

Repair patches placed in the drain slots of Tank Base(fbé)on
11-29-83 were not protected from freezing temperature. Temperature
as low as 26°F were recorded at approximately 7:30 a.m., 11-30-83.

*N T Frisbee

KEH
*J W Middleton
R L Hand
R M Iten
*J E Morgan
*J R Nicholson
*J W Viita
*T L Walton
Central File

{(1F} Tag No. 31Gh)’ OrﬁiInBtBEEC_Fronﬁanv]a?d §5t5,83 (_7) {1H) Superyjsors Heyigwﬂ .

N/A M- -30- Y o LZ2K7 +Field Project File/
KEH FIELD ENGINEERING ~rkss/” jﬁémw«f

{2A) Disposition (28) Instructions 7 / TI"]-3/24] -AP Tk Fm

(28} Justification

INSTRUCTIONS *Pre}im‘inary COp'iES
Remove and replace all patched areas exhibiting lack of

strength or bond to the original concrete base after

350° F days. Reevaluate ail patched areas prior to

placement of secondary tank bottom. Areas of Tow

strength or poor bond shall pe reworked.

D Accept As s

Conditional
Accept

Repair
JUSTIFICATION

Future Toose material in the drain slots is not acceptable,
Evaluation of the patches prior to placement of secondary
tank bottom will provide assurance that patch is sound.

The mfg of the bonding agent recommends a min. curing
temperature of 40° F during the curing period.

o4
O Rework
0
o

Reject

J Other {Specify)

{2D) Additional pac

Required
0 asbuins
DFC
O Ne. =
Other
- Specify
X wa
(2E) {(2F} (2G) {2H)
Contr. Approval : , QOpr. Contr, Approval Concyrrence
{Signature and Date) A-E Approvai (Signature and Date) (Signature and Date) {Signature and Date]
Ehgr. /7 Design /% Safapy, . [/2-E473 |Engr. A M Al (ASME]
A0 14§3 2§%§§2k£%@¢a 200A i3
24 [ ? - .o |PE ; A ' DOE Y
Wi P AZ 02885 |70, | R . i Yt
it 2 (il PI5T 1 ! -9-¥3 d “ 2 235
3A) g ¢
O Disposition Effected As Directed. MCR Clased / / / 3 -
Other {Specify) ‘(:’fr Né//e 8_53/{)«-1—/7 . ator or Reprasentative Date
A} List of Documents Affected 48) Documents Revised
By, Date,

» PO §97-9p5
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App. Figure B-33. Nonconformance Report B-340-42

CONSTRUCTION
NONCONFORMANCE REPCRT

RL-804 (2-80}
{54-2099-604)

i 2

Page Of

(1A} Project, Location or WO {1B} Title

B-340

241-AP Tank Farm {Phase 111}

(1C} NCR No.

B-340-42 (1520-26)

D} Requirements
&) Nonconiormance Description

REQUIREMENTS

Construction Specification B-340-C3, s
3.4.2 "Cure concrete repairs the same as new concrete", and
Paragraph 3.6.2 "Protect concrete during cold weather in accord-
ance with ACI 306R, and ACI 301, Section 12.3".

ACI-301-72 (Revised 1975) Section 12.3 “Cold wsather ~ when the
mean daily outdoor temperature is less than 40 F, the temperature
of the concrete shall be maintained between 50° and 70° F for the
required curing period".

{1
&

ection 03300, Paragraph

e curing temgerature recommended for
patches utilizing Darweld-C is 40" F per telephone conver-
sation on 12/6/83 with Herman G. Protze, III.

{Continued on Page 2)

(1F} Tag No.

No

{16} Criginator, Company and 0 ;’7‘4

J. W. Middieton
KEH Field Engineeri g 12/8/83

W%t % 27

.

(1) Distribution

BOE

< K fL L%ED
RHO

*D L Bjorklund
*R J Hennig

*S Joncus

*C A Rieck

JAJ
*T R Cloud
*W T Frishee

KEH

Middleton

Hand

Iten

Morgan

R Nicolson

*J W Viita

*T L Walton

Central File

*Field Project File
2910E (3)

*Preliminary Copies

*J W
RL
R M

*J E

*J

strength or bond

the satisfaction

(2A) Disposition {2B) Instructions
{2C) Justification
D Accept As s INSTRUCTIONS
Provide 40° F min temperature of the environment for
X fondttional 350° F days required by the bonding grout mfg.
[ Rework Remove and replace all patched areas exhibiting lack of
to the original concrete base after 350° F days.
D Repair
Reevaluate all patched areas prior to placement of secondary tank
L) Reject bottom. Area of Jow strength or bond should be reworked.
O Other tspecity) | The contractor shall provide evidence of the jobsite to

of the government's representative that he ca

n provide an environment

(207 Aeginionat oc capable of maintianing a minimum temperature of 40° F before and
after placement of any patching,prior to patching continuing.
L achuin The foundation shall be heated for a time interval adequate to
] ©DFc maintian a minimum temperature of 40° F during placement of the
3;;:—-———- patching material. After placement of the patching material, the
- Specify.— | environment shall be maintained at 40° F min until the patching
™ wa has cured the 350° F days. (con't)
2E} Contr. Approval (2F) (2G)0pr. Contr. Approval Corcurrence

A-E Approval (Signature and Date)

{Signature and Date}

{Signature and Date)

j

(Signature and Date}

3A}
\Sa Disgosition Effected As Directed Y NCR Closed
U Oter (Specity)

VA} List of Documents Aftected

By,

4B) Documents Fevised

Date.

. GPO637-905
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Page 2 of 2
NCR #B-340-42
241-AP Tank Farm (Phase TII)

NONCONFORMANCE DESCRIPTION

Repair patches placed on tankbase 101, 104 and 102, have nct been adequately
protected from cold weather.

Repair patches on tankbase 107 placed on 11/29/83 8nd 12/2/§3 had recorded
overnight and morning temperatures ranging from 31° F to 36" F on five (5)
consecutive days after placement.

Repair patches on tankbase 104 ptaced on 12/2/83 ranged from 33° F to 36° F
far 3 consecutive days after placement.

Repair patches placed on tankbase 102 on 12/7/83 ranged from 36% F to 37° F
the first morning after placement.

JUSTIFICATION

Future Toose material from the patching is not acceptable. Evaluation
of the patches prior to placement of secondary tank bottom will provide
assurance that patch is sound. Acceptance of the patching requires the
contractor to comply with the manufacturers instructions for the use
and application of the bonding grout.
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App. Figure B-34. Nonconformance Report B-340-43

CONSTRUCTION

Lo (2o NONCONFORMANCE REPORT Page_ 1 o¢ 2
{1A) Project, Location or wo {18) Tiueg {1C) NCR No.

B-340 2471~AP TANK FARM (PHASE IIT) B-340-43 (1520-27)

(1D} Reguirements
(1E} Nonconfarmance Description

{14) Distribution
REQUIREMENTS *& S Rokkan
Construction Specification B-340-C3, Section 03300, Paragraph 3,4.2 -
"Cure concrete repairs the same as new concrete”, and Paragraph 3.6.2 RHO
"Protect concrete during cold weather in accordance with ACT 306R, *D L Bjorklund
and ACI 301, Section 12.3", Jorkun

*R J Hennig
ACI-301-72 (Revised 1975) Section 12.3 "Cold weather - when the mean | *S Joncus
daily outdoor temperature is Tess than 40°F, the temperature of the *C A Rieck

concrete shall be maintained between 50° and 70°F for the required
curing period". JAJ

*
Field Submittal dated 9-9-83 - Concrete repair procedure, including *J $ El?:gee
the manufactyrer’'s data for Daraweld-C bonding agent for concreta.
NOTE: The minimum acceptable curing temperature recommended for KEH
patches utilizing Daraweld-C is 20°F per telephone conversation *T W Middleton
on 12-6-83 with Herman G. Protze, III.

R L Hand
R M Iten
. *J E Morgan
(Continued on Page 2 of 2) ] R Nicholson
* W Viita
*T L Walton
{1F) Tag No. [(1(3) Qriginatar, Company and Date, 1 {TH) Supervisors Review :
k. HIDDLETON  12-22-83 S’) z ?3/65 7;,( E?malrg;;it Fite/
NOD KEH FICLD ENGINEERING ‘;Zai /. (ot raparrsenses n
(2A) Disposition ;gg]) lnltru‘c:h?ns i = 4 TFT“Q/Zq-]-AP Tk Fin
Justification A .
O Accept as i INSTRUCTIONS *gre11m1nary Copies
Provide 40 F min temperature of the environment for 350° days required by
X Sondivona the bonding grout mfg.
0 Remove and replace all patched areas exhibiting lack of strength or bond to
! Rework the original concrete base after 350° F days.
[0 Repair Reevaluate all patched areas prior to placement of secondary tank bottom.
Area of Tow strength or bond should be reworked.
o Reject The contractor shall provide evidence of the Jobsite to the satisfaction of
. her (Soecs the government's representative that he can provide an environment capable
Other iSpecityl | maintaining a minimum temperature of 40° F pefore and after placement of
(201 Additional Do any patching, prior to patching continuing. The foundation shall be_heated
Required for a time interval adequate to maintain a minimum temperature of 40° F
O asguins during placement of the patching material. After pgacement of the patching

material, the environment 8haT] be maintained at 40° F min until the

DFC .
. No.______|patching has cured the 350° F days.
] Olhe‘r
Specity (COﬂt:I nued)
M
‘28) Contr. Appraval (2F) (26G) Qpr. Contr. Approval (2H) Concurrence

{Signature and Date} AE Aporoval (Signature and Daty (Signature and Date) (Signature and Date)

JbLer,

s.fWZwé;fbﬁng\ ry tASMER)}iﬂ

A Z PE
/2253
4 UND ey
AL Disposition Effected As Diredid. NCR Clossg o/ ; g Z 7

] Qther (Specify)

Originator or Repretantative

ntodde. (170 | ééj’z % y”/gg

Date

1A} List ot Documents Alfected

} 48) Documents Revissd

By.

Date

+ GPD§§7-905

B-80




2.,

RPP-RPT-55983, Rev. 0

B-340-43 (1520-27)
Page 2 of 2

NONCONFORMANCE DESCRIPTION

N

Repair patches placed on 12-19-83 at Tank Base(foé)have not been
adequately protected from cold weather,

Morning temperatures on 12-22-83 revealed patch temperatures
ranging from 28°F to 34°F, Ice formations were apparent on
several patches., The ambient overnight low within the heated
shelter was 25°F.

JUSTIFICATION

Future loose material from the patching is not acceptable.
Evaluation of the patches prior to placement of secondary tank
bottom will provide assurance that patch is sound. Acceptance
of the patching reguires the contractor to comply with the
manufacturers instructions for the use and application of the
bonding grout.
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App. Figure B-35. Nonconformance Report B-340-46
%S M8

CONSTRUCTION
@%13839‘_%’32‘,’ NONCONFORMANCE REPORT Page ] of _2
{14) Project, Location or WO (18} Title {1C) NCR No.
B-340 241-AP TANK FARM  (PHASE IIT) B-340-46 (1520-29)
(1D} Reguirements ) (1J) Distribution
{1E} Nenconformance Description DOE
REQUIREMENTS &S Rokkan
1. Construction Specification B-340-C3, Rev. 0, Section 03300 -
Cast-In-Place Concrete - Paragraph 3.5.2.2: RHO
» .
“Place the tank foundation concrete with a maximum variation *3 5 Eégg?]und
in finished surface of + 1/2 inch from the elevation shown *S Joncus 8
on the drawings." (Drawing H-2-90439, Section 1, shows top *C A Rieck
of concrete to be at elevation 623.26'.)
2. Construction Specification B-340-C3, Rev. 0, Section 03300 - JAJ
Cast-In-Place Concrete: *T R Cloud
% p
a. Paragraph 3.5.2.3: "Finish the top surface of the tank W T Frisbee
foundation concrete to a true horizontal plane within KEH
1/8 inch in 2 feet as determined by a 2 foot straight *J W Middleton
edge placed anywhere on the slab in any direction.® R L Hand
R M Iten
. *J E Morgan
{Continued on Page 2 of 2) *J R Nicholson
* W Viita
— e - - *T L Walton
{1 I}\JVT;‘Q No, (:]G_)Wci”gﬁitﬁhl_cg?ﬁﬁw afififsfl qu (_\) (1H} Supervisors Faview C(_entral F_i .fe ‘
KEH FIELD ENGINEERING T k= | *Field Project File/
{2A} Disposition (ZB; Instr:.l::ticns 248 Trl -3/24T -AP Tk Fm
2C) Justification -1 = P I .
[0 Aceent As is (T)J szf-eAéggzsiasiizi- Conditional Accept *Preliminary Copies
{2B) Take corrective measures to assure primary i
X ~Sonditional tank bottom will be at specified elevation within specified
ceet tolerances.
O  Rework {2C) The slight deviation from specified elevation will not
impact the design reguirements for the tank,
M Repair
b 2) (2R) Repair
O Rejeet (2B} Grind surface or patch per approved repair procedures to
¥ meet required flatness tolerances.
g;w gg;%ﬁmmw} {2C) Flatness requirements for the tank bottoms must be
maintained.
{2D} Additiona! Doc
Required
3 As-Buiits
A
D E?;::s]rfv
Bf NiA
(28 Contr. Approval (2F) (2G) Opr. Contr. Appraval (zh) Concurrence

{Signature and Date} A-E Approval [Signature and Datej

Engr.

[Sigpature and Date) (Signature and Date}

Btk W L TR ot i
|

t .
GA /" g » aa . DOE :
e - i 7 / . if
- %}?M,zj Y ;élf\ \]5 -24-84 @’wzai..\fbm 4 WA /"’@4
PYRE
Disposition Effected As ected. NCR Closed 3 2

I s o > ey

[ oher ispecify) "7%6%’2%&

'4A) List of Documents Affected {4B) Documants Revised

Safe

By, Date,

- GPD6S7-905
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HCR B-340-46
Page 2 of 2

REQUIREMENTS {Continued)

"~ 2. Construction Specification B-340-C3, Rev. 0, Section 03300 -
Cast-In-Place Concrete:

b. Paragraph 3.5.2.4: “Finish the top of tank foundation concrete
to a tvue horizontal plane within 1/4 inch in 10 feet as deter-
mined by a 10 foot straight edge placed anywhere on the slab in
any direction."

NONCONFORMANCE DESCRIPTION

1. At Tank Foundation 101 there are 11 locations on the top of the
concrete foundation that are out of tolerance by 0.01 of a foot
(1/8 inch). (See attached survey data report)

2. At Tank Foundation 101 there are 20 areas that do not meet the
required flatness tolerances. These areas exceed either or both
the 174 inch in 10 foot or 1/8 inch in 2 foot flatness tolerance.
(See attached flatness check report. )
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App. Figure B-36. Nonconformance Report B-340-47

§SAY

i
i

i . - CONSTRUCTION

198 280) NONCONFORMANCE REPORT Poge______or_}
JA) Project; Location or WO (1B} Tite (1C) NCR Na,
B-340 241-AP TANK FARM (PHASE I11) B-340-47 {1520-30)
(1D} Requirements (1J) Distribution
{1E} Nonconformeance Description DOE
REQUIREMENTS %G S Rokkan

Construction Specification B-340-C3, Section 03300, Paragraph 3.4.2:
"Cure concrete repairs the same as new concrete", and Paragraph 3.6.2: RHO
"Protect concrete during cold weather in accordance with CI 306R and *D L Bjorklund

ACI 301, Section 1.2.3.0 *R J Hennig
ACT 301, Section 12.3.1: "When the mean daily outdoor temperature is *S Joncus
less than 40°F, the temperature of the concrete shal] be maintained *C A Rieck
between 50° and 70°F for the required curing period.
ACI 306, Section 1.3: “All uniformed concrete surfaces should be pro- *%A%'C1oud
tected from freezing for at Teast the first 24 hours after it is * :

n W T Frisbee
placed.
NONCONFORMANCE DESCRIPTION KEH

Reference NCR B-340-40. Repair patches placed in the drain slots of *J D Cummings
Tank Basq&?OS on 11-29-83 were not protected from freezing tempera- R L Hand
ture. Temperatures as low as 26°F were recorded at approximately R M Iten

7:30 a.m., 11-30-83. Reevaluation of patches was performed on 1-9-84 *J E Morgan
and 1-11-84. At (2} locations, the patches are soft and lack strength| *J R Nicholson

(See attached photographs of each patch and sketch for Tocation) *) W Viita
P *T L Walton
(1F) Tag No. {1G) Originator, Company and Dste, w {1H) Supervisors Review C t .l F.]
J.D. CUMMINGS 1-11-84 @ . wponiral tile
N/A KEH FIELD ENGINEERING Dl L e Field Project File/
{2A) Disposition (383 Instructions Trl '3/24]-Ap Tk Fm
{2C) Justificetion L. .
T7 Accept s 1s Patch No 1 (see photo) 2A) Rework *Preliminary Copies
2B) Replace patch No 1, shown in photo prior to
Conditional placement of the secondary tank bottom. Use

Accept approved procedure and materials, cure for 350 F®
days, or until patch reaches 500 psi compressive strength as verified
bypleaking of sample cubes. As as alternate to the above
instructions, the repair may be placed with an approved non-shrink
grout material installed per the manufacturers instructions.
Protection and curing shall conform to the manufacturers instructions
and a minimum strength of 500 psi shall be attained.

|

0 Rework
D Repair
[

Reject

Other {Specify]
O oster (specity 2C) To reduce a high stress concentration area between the hole

{20) Additional Dac and trench edge and prevent the edge of concrete from spalling inte
! the trench, the hole must be filled with a load bearing grout
0 As-Buins material.
| DFC
Q"f—— Patch No 2
L1 greety 2A)  Accept as is ,
B wa 2B) Accept as 9s (con't page 2)
(2E) Contr, A | (2F) " (2G) Opr. Contr. Approval (2H) Concurrence
{Signature ;Ipr;ot\}’:te} AE Approval (Signature and Date] (Si;nat?;:erand pDratea) (Signa?ur‘t‘erand Date)

Engr. Design } 4 Safer En r., . Al {ASME)
- A E 775/3 %u&?l«, /) 138y Q:W //?/ﬁ }J[ﬂ’
%ﬂr e uu\!:ﬁ‘ -3 44 AW LA e > SYd'h 41

{3A} :
w Dispasition Effected As Directed, V%ﬁ Closed

[0 other {Specify}

{44} List of Documents Affected {4B) Documents Revisad

By. Date,

x+ EPO97-905
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NCR-B-340-47
Page 2

2C) The patch in the immediate area occupies about 35% of the
surface area. This would not block the trench if it
became detached.
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App. Figure B-37. Nonconformance Report B-340-49

RL-604 {2-80)

CONSTRUCTION

Ry 50 (2801 NONCONFORMANCE REPORT Page.. 1 or_2
(1A} Project, Location or WQ {1B) Titla {1C) NCR No.
B-340 241-AP TANK FARM (PHASE III) B-340-49% (1520-32)
“'E:]) nggg::gfrnt;nca Description {1} Distribution
REQUIREMENTS DOE
Construction Specification B-340-C3, Section 03300, Paragraph 3.4.2: | L1 as
"Cure concrete repairs the same as new concrete”, and Paragraph RHO
3.6.2: "Protect concrete during cold weather in accordance with ACI *D T Biorklund
306R, and ACI 301, Section 12.3". R 3 Hgmﬂ.g
ACI-301-72 (Revised 1975), Section 12.3: "Cold weather - when the meah *S Joncus
daily outdoor temperature is less than 40°F, the temperature of the *C A Rieck
concrete shall be maintained between 50° and 70°F for the required
curing period.” JAJ
\ . . . : . *T R Cloud
Field Submittal dated 9-9-83: Concrete repair procedure, including * T Frisbee
the manufacturer's data for Daraweld-C bonding agent for concrete.
NOTE: The minimum acceptable curing temperature recommended for EH
patches utilizing Daraweld-C is 40°F per teiephone conversa- *J W Middleton
tion on 12-6-83 with Herman G. Protze, III. R L Hand
R M Iten
*
(Continued on Page 2 of 2) *j E m?g%;?son
*J W Viita
{1F) Tag No. (1G] Criginater, Caompeny and Date, CD {1H} Suparvisars Raview *T L Walton
N/A J.1. MIDDLETON 1-]9—84M . /) . Central File
KEH FIELD ENGINEERING :sziQ ,&mvﬂ4~7?9124 *Field Project File/
12A1 Dispositian (38} Dotcgone ' 4 Tr1-3/241-AP Tk Fm
U Accept st 2B} Remove and replace all patched areas exhibiting *Preliminary Copies
Conditionai tack of strength or bond to the original concrete
I Ao base after 350°F days. Reevaluate all patched areas
prior to placement of secondary tank bottom. Areas of
L Rework Tow strength or poor bond shall be reworked,
U Repar 2C) Future Toose material from the patching is not acceptable.
Evaluation of the patches prior to placement of secondary
O] meject tank bottom will provide assurance that patch is sound.
Acceptance of the patching requires the contractor to
L1 Other tspecity] comply with the manufactureys instructions for the use
201 A oo and application of the bonding grout.
equire
D As-Builts
0O RS
D gpﬂe‘firfy
A wa
i I p— g S o | Soncarnee
Engr, Design

A

PRI, S 551

oA Q, - P i QA DOE
Wae B WD ol an 74, %
—g_j-23-84| 7 /3 v
@A) T ) 7 7
Disposition Effected As Directed. R Closed
o 5
] Other (Specify) Originatér or Representative Date
{4A] List of Documents AHected (4B} Documents Revlsed

By.

Date

x GPD697-905
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NCR B-340-49
Page 2 of 2

NONCONFORMANCE DESCRIPTION

P

Repair patches placed on Tank Base(goi)on 1-13-84, 1-16-84 and 1-17-84
have not been adequately protected from cold weather.

On 1-19-84, at approximately 9:30 a.m., recorded patch temperatures
ranged from 33°F to 39°F.

See attached sketch for patch Tocations.

NOTE: Morning temperatures were again below 40°F for these repaired
areas on 1/20/84 per JD Cummings.
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App. Figure B-38. Nonconformance Report B-340-51

CONSTRUCTION

ALg0s (280 NONCONFORMANCE REPORT Pogo_ | of_]
((1 ) Project, Location or WO (18} Title {1C) NCR No.
B-340 241-AP TANK FARM (PHASE III} B-340-51 (1520-34)
HEJ) zggti:r:m?nm?nce Description 1) Qistribution
REQUIREMENTS

Construction Specification B-340-C3, Rev. 0, Section 03300 - Cast- *KK Lucas
In-PTace Concrete - Paragraph 3.5.2.2: "Place the tank foundation RHO

concrete with a maximum variation in finished surface of + 1/2 inch | *D L Bjorklund
from the elevation shown on the drawing." *R J Hennig

Drawing H-2-90439, Zone G-6 shows the drain slot to be 2-1/2 inches :é ﬂogggék

minimum and 2-5/8 inches maximum in depth. Considering the
allowable tolerances, the elevation of the bottom of the drain slots JA
should be between 623.00 and 623.09. TR Cloud

*W T Frisbee

NONCONFORMANCE DESCRIPTION

o
At Tank Foundation(foé) the elevation of the finished drain slots KEH
vary from the allowable tolerance. See attached sketch for loca- *J D Cummings
tion and elevation. R L Hand
RM Iten
*J E Morgan
*J R Nicholison
*J W Viita
(1F} Tag No. {1G) Originator, Company and Date @ {1H} Supervisors Raview *g L wa]ton
N/A J.D. CUMMINGS 1-31-84 <& & C Ao Protect File/
KEH FIELD ENGINEERING M
(2A) Disposition :25)) Lnstr?ctiuns D b/"ﬁﬂ.!) TY“[-3/24] -AP Tk Fm
2C) Justification * P .
0 Accept As 1s 2B) Accept as is Preliminary Copies
0 Sonvional 2C) A11 slots have adequate cross sectional area
and alternate directions of flow to provide
O rework adequate Teak detection drainage in event of Tleakage.
D Repair
D Reject

0 Qther (Specify)

{20} Additional Doc

Required
) As-Builts
0 g
o g,
X wna
{28) Contr. Approval {2¢) (26) Opr. Contr. Approval (2H) Concurrence

A-E Approvai (Signature and Date)

(Signature and Date) {Signature and Date} {Signature and Date)

Engr. Design

- WY b TR S YR
. % ‘Wff%j{, ,ﬁimq,/ﬁ 2-2-84 | tnadadtol Yefe

A} - 7
Disposition Effected As Directed.
(| ./MW&

Gther (Specify} Tgtnator BF Representative /
[4A) List of Documents Affected {4B) Documents Ravised
By. Data

g EPO6ST-505
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ATTACHMENT TO NCR B-340-51

TANK FOUNDATION 102
CRAIN SLOT ELEVATIONS
' g o | 3
. [? &
| v e A :
_ TS ; PV .
. o . \‘?‘/ \
N / >
"< \
-0 o

225297575757 5% )
9.9.9°9.9.96" 949
SIS

% ._-%9 VA Ve Ve
Q//Ln K 4
i}b gf,zé " % NN
O{ Vo 2

7
.
oy i
. 5 ‘;\
G, * G

NOTE: #1. Add 620.00 to all readings shown.
#2. Out of tolerance elevations are circled.

#3. Elevation data is taken from Survey Data Reports of
1-10-84, 1-11-84 and 1-27-84.
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App. Figure B-39. Nonconformance Report B-340-53

CONSTRUCTION

00 a0 NONCONFORMANCE REPGRT Page__ 1 or_1
(1A} Project, Location or WO (18) Title {1C) NCR Na,
B-340 24T-AP TANK FARM {PHASE II1) B-340-53 (1520-35)

(1D} Requirements ' (1J) Distribution
(1€} Nonconformance Descriptian

REQUIREMENTS *ggg Rekd

Construction Specification B-340-C3, Section 03300, Paragraph *KK [ucas

2.1.4.2: RHD

Slump: 4 inch maximum in accordance with ACI 301, Section 3.5.

*D L Bjorklund
*R J Hennig

Contr. Approvat
(Signature and Date!

A-E Approval {Signature and Data)

(2G) Opr. Centr. Approval
(Signatu:e and Date)

*S Joncus
% y
NONCONFORMANCE DESCRIPTION C A Rieck
Concrete placed on 2-1-84 far pour back of cold joint on Tank JAJ
BasgﬁjO%}was a 6" stump. (Reference NCR #24) Approximately *T R Cloud
one cubic yard of concrete was placed. *W T Frisbee
KEH
*J W Middleton
R L Hand
R M Iten
~ DM BRoL
*J R Nicholson
* W Viita
(1F} Tag No. (1G) Originator, Company and Date, Q (1H} Supeyvisgsrg Review *T L Wal ton
N/A J.W. MIDDLETON 2-1-84 )% //// g Central File
KEH FIELD ENGINEERING // léﬁhqﬂﬂy;&,éz *Field Project File/
! {2A] Disposition ‘gg; ‘IJnng;{cﬁtqm // TT1-3/24T -AP Tk Fm
}2{ Accept As Is 2B} Conditional accept. Acceptance shall be *Preliminary Copies
" based on break strength of cylinders at
fghprc%;4 28 days.
(3 Rework 2C) The concrete strength shall meet the
requirements of the specification.
‘:} Repair
1 Reject
] Other {Specify)
{2D) Additional Doc
Required
D As-Builts
] EFC
D Sopt:l:elrfy
@ wa
2K} {2F) {2H}

Concurrence
(Signature and Date)

ingr

Design

- oo Tt

Safety “2-%3-£22f |Engr. a Al (ASME])
< Lo, A M
QA

1A)

4 Other (Specify)

M Disposition Effected As Direc&. NCR Clased

F}N/Lf 3 new
Originator or Representative

‘Al List of Documents Affected

e

By.

(42) Documents Revised

Date,

6P 697-505
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App. Figure B-40. Nonconformance Report B-340-101
R CONSTRUCTION
ndos 200 NONCONFORMANCE REPORT Page__ 1 _ or_3
{1A) Froject, Location or WO {1B) Title (1C) NCR No,
B-340 241-AP TANK FARM  (PHASE V) B-340-101 (1520-67)
“EDJ) I‘F}:?\:z:;?:nm‘:nce Description (1) Distribution
REQUIREMENTS DOE
. . . o *K K Lucas
T. A. Construction Specification B-340-C5, Rev. 0, Section 03300,
Paragraph 3.1.1: "Install formmork in accordance with ACI 301, RHD
Section 4.2. The interior shape and rigidity shall be such that *D L Bjorklund
the finished concrete shall meet the requirement of the draw- *R J Hennig
ings within the tolerances specified in ACI 301, Table 4.3.1." *E Koellermier
B. ACI 301-72 (Revised 1975): Section 4.2: The formwork shall be *C A Rieck
designed for the Toads, lateral pressure and allowable stresses
outlined in chapter 1, Design, of "Recommended Practice for *ﬂﬂi
Concrete Framework" ACI 347. I'R Cloud
.. *W T Frisbee
Table 4.3.1: Tolerances for formed surfaces. Variation from
plumb in the Tines and surfaces of columns, piers, walls and KEH
arrises in any 10 ft. of length is 1/4 inch. *E L Backer
2. A. Construction Specification B-340-C5, Rev. 0, Section 03300, *D L Brown
Paragraph 3.3,3: Place concrete in accordance with ACT 307, R L Hand
Sections 8.1, 8.2 and 8.3. RM Iten
*J R Nichoison
(CONTINUED ON PAGE 2 of 3) *J W Viita
?F) Tag No. (1G) Originator, Company and Data, @ {1H) Supervisors Raview TL Walton
N/A .L. BACKER 9-25-84 Central File
KEH FIELD ENGINEERING f’g& mD(Z!! h“' A *Field Project File/
(2A) Dispositicn {2B} Instructions TT"]"B/Z’J]-AP Tk Fm
(2C) Justification
L1 accept as is 2B) Remove concrete as necessary to allow proper *Preliminary Copies
installation of polysulfide sealant as shown in
0 gzxg?mml Detail 1 on H-2-90442. Provide improved formwork support
to prevent future formwork displacement.
!:‘ Rewark
Repair rock pockets and verify vibration will be improved on L34
¥ Repair future pours. Refqir’.r shell be per B—34o—csl Sectivn 03I00 , pavegeny J‘w- rasth
I3 Reject 2C) Excess concrete will not affect the structural integrity of the
tank walls and repair of rock pockets is required per specificat1onJ
O other {Specify} “}'.7-7-— S "; _(’_ =TT Iorey ':v’“’ s;_;;_
o R o AE=FmT MVt
[j As-Builts
Lr RéS
O ey
[KI N/A
2€) ontr, vai ‘ZF) N ( ) r ontr, T OV
{SignattureAapn%mDaitel A-E Approval (Signature and Date) * ?S‘?g.m?tur; :arﬁiml);?wa}l o (SigE::ucr:r:r:!ceDate)
ngr, Design Safaty g |Engr,
Z 9-21-2¢ W _|ATTasME)
: 2dts, T |0 M UL el s
E -2 - }l uA‘é’_ ! /| DCE
Lk Lt Wzﬂﬁ 9-28-§4- MZ

1A}

ﬂ Disposition Effected As

[

Other {Specify)

v

Directgd. NCR Ciosed

sy
7 ]QMQBEL

Date

4
Co Dacker

Orfginator or Represantative

Al List of Documents Affected

(4B) Documents Revisad

By. Date

6PD 697-905
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NCR B-340-101 (1520-67)
Page 2 of 3

REQUIREMENTS (Continued)

2, B. ACI 301-72 {Reyised 1975): Section 8.3.4 - Consolidation: ATl concrete
shall be consolidated by vibration, spading, rodding or forking so that
the concrete is thoroughly worked around the reinforcement, around
embedded items, and into corners of forms, eliminating all air or stone
pockets which may cause honeycombing, pitting or planes of weakness.

NONCONFORMANCE DESCRIPTION

Tank 108: During placement of concrete, forms gave way (see Attached Sketch #1).
Also, vibration was not performed adequately, causing some rock
pockets on the surface approximately 4 inches deep.

B-96



RPP-RPT-55983, Rev. 0

P80’

\— REMA1D D

NARIE S

,/EE OF

ARoONS ‘&7 |€’€ TAMK

. , Page 3 of 3
KAISER ENGINEERS
b7 FIELD SKETCH C/,/2 /8’-/
Attachment To Or Description: T Sheet
NCR B-340-101 (1520-67) 1 i
NORTH
OD
o \\\
ke \\
& \“%
270" — e —‘““ qo
"% @
A\ T
b
N, , Bows oUT 3"

AT BASE  wWiTH
o' AT S HiH

THE CONCRETE
s

[ IrRCH

SKeTeH MO, 1

TANK 08

B-97

KEH-159.2 {4-82)




RPP-RPT-55983, Rev. 0
App. Figure B-41. Nonconformance Report B-340-107

_ oo CONSTRUCTION ‘
AL 4780) : NONCONFORMANCE REPORT .. Page__1 o 2

(54 . ™. 04)
(1A} Praject, Lacation or WO (1) Title {1C) NCR No.
B-340 241-AP TANK FARM (PHASE V) B-340-107 (1520-70)
((‘}g)) s;?l‘;g:g:;‘:ncn Description {1 Distribution
DOE
REQUIREMENTS *K. K. Lucas
1. A, Specification B-340-C-5 Rev. 0, Section 03300, Paragraph ROCKWELL
3.7.1. The concrete will be tested to ACI 301, Sections *D. L. Bjorklund
16.3.4, 16.3.5, 16.3.6, and 16.3.8 and ACI 318, Section *R. J. Hennig
4.8.3, *E. Koellermeier
B. Specification B-340-C5 Rev 0, Section 03300, Paragraph *C. A. Rieck
2.1.4.1. Minimum allowable compressive strength: JAJ
5000 psi at 28 days. *T. R. Cloud
*W. T. Frishee
2. ACI 318-77, Section 4.8.3.4 Procedures for protecting and curing KEH
concrete shall be improved when the strength of field cured *E. L. Back
cylinders at the test age designated for measuring specified 0 L Browﬁr
compressive strength is less than 85 percent of that of R' L' Hand
companion laboratory-cured cylinders. R. M. TIten
*J. R. Nicholson
(continued) *J. W. Viita

*T. L. Walton
Central File

{1F) Tag No, (1G) Originator, Company and Daste, (1H) Supervisors Raview o ] s .

WA E. L. BACKER 10/37/84 ® . et opect File/

KEH FIELD ENGINEERING VO rhhrnds |

{227 Dispasition (38 Tnstructions *Preliminary Copies
H Accept As s 2B} Accept as is - Contractor shall improve procedures

conditions: for protecting and curing concrete as required by
I i ACI-318, Section 4.8.3
L] mework 2C) Field cure cylinders are used to evaluate the effectiveness

of curing and protection of concrete in the structure. Acceptance

(1 Repair is based on lab cured cylinders which meet specified requirements.
[ Rejeet
O other (specity)

(20} Additional bac

Required
[ As-Builts
| OFC
No.
D Other
Specity
[;(] N/A
{2€) Cantr. A (2F) 12G) {(2H)
. Approval } | . Opr. Contr, Approval Concurrence
{Signature and Date) A€ Approval (Signature and D'“f' {Signature and Date} [Signature and Date}
,t;t/(;g; Al (ASME)

—AE —

TEl e T
%ézﬁrﬁ;:;;fi PE}JM’%_W&& Gt :

3a) [
& Disposition £ffected As Directed. MICR Clased
; Quib wbBs o [t

] Other (Speeify) Qriginator or Repretantative

FOOE

1%?/

4A} List of Documants Affected 4B) Documents Revised

% ME By. Date,

T U.S. GOVERNMENT PRINTIN 3 OFFICE: 1983-695.1 50/102
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NCR B-340-107 {1520-70)
Page 2 of 2

NONCONFORMANCE
DESCRIPTION

Tank 107 lower shell concrete breaks at 28 days: Field cured cylinders failed to
make 5000 psi or 85% of lab cured cylinders.

Test No. Cylinder No. PSI @ 28 Days

] 3178-3 5980 0.85(5980) = 5083
3178-4 5340 0.85(5940) = 5049
3178-5 (FC) 4920
3178-6 (FC) 4830

pa 3178-9 5910
3178-10 5960
3178-11 (FC) 4600 0.85(5910) = 5024
3178-12 (FC) 4650 0.85(5960) = 5066

3 3178-15 6230 0.85(6230) = 5296
3178-16 6170 0.85(6170) = 5245
3178-17 (FC) 4850
3178-18 (FC) 4780

ELB/Tv
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App. Figure B-42. Nonconformance Report B-340-108

. : CONSTRUCTION
AL-604 (2-80) NONCONFORMANCE REPORT

(54-2059.604 ) Page 1 o1 2
FHA) Project, Location or WO (1B} Title (1C) NCR No.
B-340 241-AP TANK FARM PHASE V B-340-108 (1520-71 )
(1D) Raguirementy o (1J) Distribution
{1E) Nonconformance Description
REQUIREMENTS *%O_EK Lucas
1. A. Specificatfon B-340-C5, Rev. 0, Section 03300, Paragraph ROCKWELL

3.7.7. The concrete will be tested to ACI 301, Sections *D. L. Biorklund

16.3.4, 16.3.5, 16.3.6 and 16.3.8 and ACI 318, Section 4.8.3 R Hgnnig

B. Specification B-340-C5, Rev. D, Section 03300, Paragraph :E' A E?:llerme1er
2.1.4.1. Minimun allowable compressive strength: 5000 psi o

at 28 days, JAJ
*T. R. Cloud
2. ACI 318-77, Section 4.8.3.4 Procedures for protecting and *W. T. Frisbee
curing concrete shall be improved when strength of field cured KEH
cylinders at the test age designated for measuring specified *E. L. Backer
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. R. M. Iten
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*J, W. Viita
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NCR B-340-108 (1520-71.)
Page 2 of 2

NONCONFORMANCE
DESCRIPTION

Tank 108 upper shell concrete breaks at 28 days: Field cured cylinders failed to
make 5000 psi or 85% of lab cured cylinders,

Test No. Cylinder No. PST @ 28 days

1 3179-3 5780 .85(5780)} = 4913
3179-4 5870 .85(5870) = 4990
3179-5 (FC) 4930
3179-6 (FC) 4860

2 3179-9 5960 .85(5960) = 5066
3179-10 5930 .85(5930) = 5041
3179-11 (FC) 4700
3178-12 (FC) 4700

3 3179-15 5860 .85(5860) = 4981
3179-16 5730 .85(5730) = 487
3179-17 (FC) 4900
3179-18 (FC) 4900

ELB/ v

B-101
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App. Figure B-43. Nonconformance Report B-340-109
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B-340 241-AP TANK FARM (PHASE V)

B-340-109 (1520-72)

(10} Requiraments
{1E) Nonconformance Description

{1J) Distribution

DOE
REGUIREMENTS *TK. Lucas
1. A, Specification B-340-C5, Rev. 0, Section 03300, Paragraph ROCKWELL
3.7.1. The concrete will be thsted to ACI 301, Sections *J. L. Biorklund
16.3.4, 16.3.5, 16.3.6, and 16/3.8, and ACI 318, Section R J HJ
4.83. . J. Hennig )
' *E. Koellermeier
B. Specification B-340-C5, Rev. 0, Section 03300, Paragraph *C. A. Rieck
2.1.4.1. Minimum allowable compressive strength: 5000 psi JAJ
at 28 days. AT
T. R. Cloud
- -
2. ACI 318-77, Section 4.8.3.4. Proceduyres for protecting and W. T. Frisbee
curing concrete shall be improved when the strength of field KEH
cured cylinders at the test age designated for measuring *E. L. Backer
specified compressive strength is less than 85 percent of *D. L. Brown
that of companicn laboratory-cured cylinders. R. L. Hand
R. M. Iten
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*J. W. Vifta
*T. L. Walton
- - Central File
(1F) Tag No, ( | Originator, Compan n ate, upervisors Review N
9 E. L. Backer dl?;2/84 ﬁ__féz? e " *Field Project File/
_ KEH Field Engineering YMM_ Tri-3/241-AP Tk Fm
AT Bipesen B8 v *Preliminary Copies
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B-340-109 (1520-72)
Page 2 of 2

NONCONFORMANCE DESCRIPTION

Tank 102 Tower shell concrete breaks at 28 days:

make 5000 psi or 85% of lab cured cylinders.

Test No. Cylinder No.

1 3180-3 (FC)
-4 (FC)
-5
-6

2 3180-9 (FC)
-10 (FC)
-1
-12

3 3180-15 (FC)
-16 (FC)

-17
-18

ELB/Tv

B-103

Field cured cylinders failed to

PSI @ 28 Days

4510
4550
5850
6050

4450
4650
5610
5770

4550
4690
6630
6310

0.85{5850)
0.85(6050)

0.85{5610)
0.85(5770)

0.85(6630)
0.85(6310)

noa

n

"o

4973
5143

4769
4905

5636
5364
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App. Figure B-44. Nonconformance Report B-340-111

CONSTRUCTION

FL-604 (2-805

nLsot (2 80t NONCONFORMANCE REPORT Page__ 1 o
{1A) Project, Location or WO (1B} Title (1C) NCR Na.
B-340 241-AP TANK FARM (Phase V) B-340-111 (1520-74)

{1D) Reguirements
{1E) Nonconformance Description

(1J} Distribution

Ci.

B Disposition £itected as Direc(eé./ NCA Clossd  {/

DOE
REQUIREMERTS *K. K. Lucas
1. A, Specification B-340-C5, Rev. 0, Section 03300, Paragraph ROCKWELL
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. o : . *C. A. Rieck
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2.7.4.1. Minimum allowable compressive strength: 5000 PSI JAJ
at 28 days. *T. R. Cloud
*W. T. Frisbee
2. ACI 318-77, Section 4.8.3.4. Procedures for protecting and KEH
curing concrete shall be improved when the strength of field *E_ 1. Backer
cured cylinders at the test age designated for measuring *D. L' Brown
specified compressive strength is less than 85 percent of that R L' Hand
of companion laboratory-cured cylinders. ot
R. M. Iten
*J. R. Nicholson
(continued) *J. W, Viita
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NCR B-340-111 (1520-74}
Page 2 of 2

NONCONFORMANCE DESCRIPTION

Tank 107 upper shell concrete breaks at 28 days:
to make 5000 PSI or 85% of Tab cured cylinders.

Cylinder No.

Test No.

1 3181-3
-4
-5
-6

2 3181-9
-10
=11
-12

3 3189-15

-16
-17

ELB/Tv

B-105

5570
5660
4320
4210

5590
5660
4420
4320

5640
5570
3960
3960

PSI @ 28 Days

0.85(5570)
0.85(5660)

0.85{5590)
0.85(5660)

0.85{5640)
0.85(5570)

o

field cured cylinders failed

4735
4811

4752
4811

4794
4735
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App. Figure B-45. Nonconformance Report B-340-114

CONSTRUCTION

50 (280 NONCONFORMANCE REPORT T -
[TIA) Project, Location or WO {18) Title (1C) NCR No. 1520-76
B-340 241-AP TANK FARM (PHASE V) B-340-114
{;S)J n:ﬁ:g;;?::nm‘:nc! Dexcription [14) Diseributian
REQUIREMENTS DOE
S . *K. K. Lucas
1. A, Specification B-340-C5, Rev. 0, Section 03300, Paragraph
3.7.7. The concrete will be tested to ACI 301, Sections ROCKMELL
16.3.4, 16.3.5, 16.3.6, and 16.3.8, and ACI 318, Section D. L. Bjorklund
4.8.3. *R. J. Hennig
N . . *E. Koellermeier
B. Specification B-340-C5, Rev. 0, Section 03300, Paragraph *C, A, Rieck
2.1.4.7. MWinimum allowable compressive strength: 5000 JAY
si at 28 days. il
P Y *T. R. C1gud
2. ACI 318-77, Section 4.8.3.4. Procedures for protecting and *W. T. Frisbee
curing concrete shall be improved when the strength of field KEH
cureq gy]inders at_the test age.designated for measuring *H. H. Glassey
specified compressive strength is less than 85 percent of *D. L. Brown
that of companion laboratory-cured cylinders. R. L. Hand
. R, M. Iten
{continued) *J. R. Nicholson
*J. W, Viita
T. L. Walton
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Tab cured cylinders which meet specified requirements.
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NCR B-340-114 {1520-76)
Page 2 of 2

NONCONFORMANCE DESCRIPTION

Tank 101 upper shell concrete breaks at 28 days: field cured cylinders failed
to make 5000 psi or 85% of laboratory-cured cylinders.

Test No. Cylinder No. PSI at 28 Days

1. 3184-3 5700 0.85{5700) = 4845
3184-4 5840 (.85(5840) = 4964
3184-5 (FC) 4180
3184-6 (FC) 4270

Z. 3184-9 58090 0.85(5890) = 5007
3184-10 5820 0.85(5820) = 4947
3184-11 {FC) 4160
3184-12 (FC) 4120

3. 3184-15 605C¢ 0.85(6050) = 5143
3184-16 5900 0.85(5900) = 5015
3184-17 (FC) 4070
3184-18 (FC) 4240

HHG/ Tv

B-107
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App. Figure B-46. Nonconformance Report B-340-116
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B-340 241-AP TANK FARM (PHASE V) © 1520-78
(1D} Requiremants 8340-] 16
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T. A Specification B-340-C5, Rev. 0, Section 03300, Paragraph *K. K. Lucas
3.7.1. The concrete will be tested to ACI 301, Sections ROCKWELL
16.3.4, 16.3.5, 16.3.6, and 16.3.8, and ACI 318, Section *D. L. Bjorklund
4.8.3 *R. J. Hennig
B. Specification B-340-C5, Rev. 0, Section 03300, Paragraph *E, Koellermeier
2.1.4.1. Minimum allowable compressive strength: 5000 *C. A. Rieck
psi at 28 days.
JAJ
*T. R. (1
2. ACI 318-77, Section 4.8.3.4. Procedures for protecting and *. T Fr?ggee
curing concrete shall be improved when the strength of field ’
cured cylinders at the test age designated for measuring KEH
specified compressive strength is less than 85 percent of *E. L. Backer
that of companion laboratory-cured cylinders. *E- t- ﬁrogn
. k. Han
{continued) R. M, Iten
*J. R. Nicholson
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T. L. Walton
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2B} continued
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NCR B-340-116 (1520-78)
Page 2 of 2

NONCONFORMANCE DESCRIPTION

Tank 102 upper shell concrete breaks at 28 days: field cured cylinders failed
to make 5000 psi or 85% of laboratory-cured cylinders.

Test No. Cylinder No. PST @ 28 Days

1. 3183-3 5940 0.85(5940) = 5049
-4 5990 0.85(5990) = 5092
-5 (FC) 3800
-6 {FC) 3820

2. 3183-9 6730 0.85({6730) = 5720
-10 6840 0.85(6840) = 5814
-11 (FC) 4190
-12 (FC) 4190

3. Field cured cylinders acceptable

ELB/1v
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App. Figure B-47. Nonconformance Report B-340-117

AL-604 |7-80)
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DOE
REQUIREMENTS *KK Lucas
1. A. Specification B-340-C5, Rev. 0, Section 03300, Paragraph
3.7.1. The concrete will be tested to ACI 301, Sections gQEEﬂELL
16.3.4, 16.3.5, 16.3.6, and 16.3.8, and ACI 318, Section e 532;?;““d
4.8.3,
3 *E  Koellermeier
B. Specification B-340-C5, Rev. 0, Section 03300, Paragraph *CA Rieck
2.1.4.1. Minimum allowable compressive strength: 5000 JAJ
psi at 28 days. *TR Cloud
*WT Frisbee
2. ACI 318-77, Section 4.8.3.4. Procedures for protecting and
curing concrete shall be improved when the strength of fieid égﬂ.e
cured cylinders at the test age designated for measuring *gH lassey
specified compressive strength is less than 85 percent of L Brown
that of companion laboratory-cured cylinders. Eh ?igg
(continued) :jE vgg:glson
TL Walton
- = Central File
(1F} Tag No, {1G) Originator, Company and Data, 5) {1H) Supervisors Raview *F1'e1 d Project F‘” E/
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____ KEW Field Engineering YA | PO M addleiom ri-3/
247 Bitpesiion G2} St caon *Preliminary Copies
B Acceot As ks 2B) Accept as is. Contractor shall improve procedures
Conditional for protecting and curing concrete as required by ACI-318,
- A‘c’Ee;’.‘“" Section 4.8.3.
Ll Rework 2C) Field cure cylinders are used to evaluate the effectiveness of
curing and protection of concrete in the structure. Acceptance is
O Reparr based on lab cured cylinders which meet specified requirements,
U Aot 2B) continued’:" )
} On future pours, Field Engineering should take additional laboratory and
[ orher (specify) ﬂ%?% field cylinders for testing at a later date (i.e. 45 days) to
T TrTm— J determine the adequacy of field curing.
Required
[ _ 2C} continued ]
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[ EEC iﬁe protection procedures verify the adequacy of field curing.
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NCR B-340-117 (1520-79)
Page 2 of ?

NONCONFORMANCE DESCRIPTION

Tank #106 lower shell concrete breaks at 28 days: field cured cylinders
failed to make 5000 psi or 85% of laboratory-cured cylinders.

Test No. Cylinder No. PSI at 28 Days

1. 3185-3 {FC) 4010
3185-4 (FC) 4330
3185-5 6140 0.85(6140) = 5219
3185-6 6010 0.85(6010) = 5109

2. 3185-9 (FC) 3730
3185-10 (FC) 4040
3185-11 5680 0.85(5680) = 4828
318512 5750 0.85(5750) = 4888

HHG/1v
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App. Figure B-48. Nonconformance Report B-340-118

-

RL-604 (2-80)

909
CONSTRUCTION

NONCONFORMANCE REPORT 1

€54-2o'99-504) Page Of
(1A} Project, Locatian or WO (1B} Tita (1C) NCR No. 1520-80
B-340 241-AP TANK FARM - PHASE IV B-340-118
H g)) :Zﬁzg:mtnmt:nca Deseription (14 Distribution
DOE
REQUIREMENTS * K K Lucas
1. Specification B-340-C5, Rev. 0, Section 03300, Paragraph 3.3.4. 29%5%5%5 KTund
Temper concrete only as permitted in ACI 301, Section 7.5. “R 4 Hggzigun
2. ACI 301-72 (Revised 1975), Paragraph 7.5 Tempering and control | S E 'é‘?elie”me"e‘”
of mixing water. iec
RN
DESCRIPTION: *T R Cloud
* W T Frisbee
During concrete placement on Tank 102 Dome, water inside the tank KEH
came out of the filler holes and entered the concrete. The amount M D Robbins
of water is not known. The tank was full of water treated with * D L Brown
3500 pounds of Sodium Bicarbonate. R L Hand
R M Iten
* J R Nicholson
*J W viita
T L Waiton
o) Lentral File?
{1F) Tag No. {1G} Originator, Cninﬁlsnv and Dat ]?//2]/84 (1K) Suparvisors Review * 'F-le'l d PY‘OJeCt Fi ]e/
KEW FIELD ENGINEERING e | 7O ) 22— Tri-3/241-AP Tk Fm
|2A) Disposition {2B) Instructions =7 * Prelimi nary COp'I es

)

Accept As is

28)

Conditional
Accept

Rework

Repair

0
O
O 2C)
L2 FReieet

O

Other (Specify)

(2D) Additional Doe

{2€) Justification

Accept as is. Per telephone conversation with field engineering, the
water washed over the surface of a completed area of the pour

washing away sand and cement and exposing some aggregate. This

damaged surface area will be repaired in accordance with Section 03300,
paragraph 3.4 of Specification B-340-C5,

The concentration of sodium bicarbonate in the tank water is less than
350 parts per mililion. Concentrations greater than 1000 ppm in the
mixing water may cause a reduction fn setting time and 28 day concrete
strength. Ref PCA Engineering Bulletin, EB 001.117, "Design & Concrete
Mixtures". The tank water was not used for mixing water and was not
allowed to mix in the fresh concrete, Thereby causing no chemical

Required damage to the fresh concrete. The physical damage will be corrected
k3 g £l
during repair of the concrete surface.
[ AsBuins
DFC
O No.
Other
- Specify
IZ( N/A
(ze) Contr, Approval (2F) AE Approval (Signat d Dat (2G) opr. Contr. Approval 2M)  concurrence
(Signature and Date) ) pprova ignature an ate} (Slgnature a:m Date) (Signature and Date)
Engr. Design SO~ /f{/ S; Wﬁf /J—V-i)’ Engr Jz Al (ASME)
/%M d ‘ “) ot /o tl —AH
an 6[},? ,é) 12 - B‘t/ & '% \yiwiﬁl' ® / A
: 7 WIS e A ALEHD (2 Y //
S3A} 1=
@\ Disposition Effected As Diracted. iCH Cicsed J f‘\ &
Oﬂg 1d-f2- ﬂ:
D Other [Specify) QOriginator or Representative Dste
(4A) List of Documents Affactad (4B) Documents Revised
MD e, By. Ciate

~ FfnM RAT.QARR
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App. Figure B-49. Nonconformance Report B-340-120

o : CONSTRUCTION
&iﬁ%&ﬁﬁf " NONCONFORMANCE REPORT ? Page 1 o2
P‘JA) Project, Location or WO (1B} Title (1€} NCR Na. ( '!520_8" )
B-340 241-AP TANK FARM (PHASE V) B-340-120
A — ) rnin
REQUIREMENTS E%EK Lucas
1. A. Specification B-340-C5, Rev. 0, Section 03300, Paragraph ROCKWELL

3.7.1. The concrete will be tested to ACI 301, Sections

16.3.4, 16.3.5, 16.3.6, and 16.3.8, and ACI 318,Section *D L Bjorklund

4.8.3 *R J Hennig
e *E Koellermeier
B. Specification B-340-C5, Rev. 0, Section 03300, Paragraph *C A Rieck

2.7T.4.1. Minimum allowable compressive strength: 5000

psi at 28 days. JAJ

*T R Cloud

2. ACI 318-77, Section 4.8.3.4. Procedures for protecting and *W T Frisbee

curing concrete shall be improved when the strength of field KEH
cured cylinders at the test age designated for measuring *E L Backer
specified compressive strength is less than 85 percent of *D L Brawn
that of companion laboratory-cured cylinders. R L Hand
R M Iten
{continued) *J R Nicholson
*J W Viita
T L Walton
Central File
(TF) Tag No. {1@) Criginatar, Company and Date, 1H) Supervisors Review *[C3 s 3
e LBER 25008 | sl Ries
KEH FIELD ENGINEERING % Aaa\W VW
{2A) Dispasition (2B} Instructions —
{2C) Justification
A Accept s ks 2B) Accept as is. Contractor shall improve precedures for protecting and
N curing concrete as required by ACI-318, Section 4.8.3. 0On future
O Zorditional pours, Field Engineering should take additional laboratory and field
cylinders for testing at a later date, (i.e. 45 days), to determine
O Rework the adequacy of field curing.
Ll repair 2C) Field cure cylinders are used to evaluate the effectiveness of curing
and protection of cancrete in the structure. Acceptance is based on
L] Reject lab cured cylinders which meet specified requirements. These additional
cylinders may be discontinued when curing and protection procedures
I Other {5pecify} verify the adequacy of field curing.
{2D) Additional Doc
Required
[ As-Builts
v
D g;:sirfy
Bl wia
ET T (2F)
(Sigr?at‘u}eA:nzoD:Ite) ‘{5 Approval (Signature and Date) 2c1 ?s?;hft?ﬂ:;fdpg;?)' (2H) tSigﬁgfucrﬁ'Zi"chm;

Engr. Design o(}d\/‘z Safary 23 g F Engrr ,lf?f /pﬁ, Al (ASME)
sde P | ST DAt S

/A
oA -3 3 A oE T 7
ETVRTE ;%Z;’”ééz;:?;it‘ji/ }Lhﬂ}%f& 244 };ég%;z424¢ymbn:§2éyé;'A2§1€2362/23¥§f
3a) w Disposition Effected As Directed,,[/l\fcn Ciosed Y é:!% /)%jp}l' 7 //
A

d Other (Specify) Qriginator or Répratentative - Da
44} List of bocuments Affected (4B} Documents Revise¢
/\}o N 8y. Date

+ GPO697-905
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NCR B-340-120 {1520-81)
Page 2 of 2

NONCONFORMANCE DESCRIPTION

Tank 106 Upper Shell concrete breaks at 28 days: field cured cylinders failed
to make 5000 psi or 85% of laboratory-cured cylinders.

Test No. Cylinder No. PSI @ 28 Days

1. 3186-3 {(FC) 4050
-4 (FC) 4210
-5 6460 0.85(6460) = 5497
-6 6370 0.85{6370) = 5415

3. 3186-15 (FC) 4130
-16 (FC) 4130
-17 6360 0.85(6360) = 5406
-18 6410 0.85(6410) = 5449

ELB/1v
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App. Figure B-50. Nonconformance Report B-340-121

o CONSTRUCTION
RL-604 {2.80) - NONCONFORMANCE REPORT

{54-2069-604) Page 1 of 3
(1A) Project, Location or WO {1B) Title 11C) NCR Mo, ]520_82
B-340 241-AP TANK FARM, PHASE V B-340-121

(10) Requirements
{1E} Noncenformance Description

REQUIREMENTS

with ACI 306R.
ACT 306R-78, Table 1.4.1

placed and maintained for 12-36 in.section 50°F.
DESCRIPTION
507 to & Tow of 43" in one location. (For locations of

thermocouples and for a chart of hourly temperatures, see
attachments 1 and 2.)

Specification B-340-C5, Rev. 0, Section 03300, Paragraph 3.5.2.
Protect concrete during ..., and during cold weather in accordance

Recommended concrete temperatures minimum congrete temperature as

Temperature of congrete piaced on dome of Tank 106 dropped below

(1F} Tag No. {1G) Criginetor, Company a ate, @ {1H) Supervizors Reviaw

J. D. Young 4% 12/6/84 .
KEH Field Endifdering YD W

(14} Distribution

DOE

*K. K. Lucas

ROCKWELL

*D. L. Bjorklund

*R. J. Hennig

*E, Koellermeier
*C. A. Rieck
JAJ

*T. R. Cloud
*W. T. Frisbee

KEH
*J. D. Young
*D. L. Brown

R. L. Hand

R. M. Iten
*J. R. Nicholson
*J. W. Viita

T. L. Walton

Central File
*Field Project File/
Tr1-3/241-AP Tk Fm

(2A) Diposition :iézngaﬁzzz *Preliminary Copies
[0 Accept as s 2B} Conditional Accept - Provide additional protection time to
) develop compressive strength comparable to those areas
@  Sorditionsl better protected. Acceptance will be based on results of field
pt .
. cured cylinders, **
[ Rework
2C) The concrete temperature did not reach freezing and thus the ability
[J  mepair to develop full compressive strength was not impaired.
3 Rreject **The seven day field strength tests averaged 4005 psi and seven day lab
strength tests averaged 4530 psi, indicating no damage to concrete
3 other (specity) due to low initial curing temperature. Additional protection requirements
ill thb cessary.
{20} Additional Doc W‘!‘I o ¢ necessa y M //2/85
Required
O As-Builts
DFC
D Nao.
Oth
D Sp‘egirfy
Ld  wia
26 Gonr 12F) (2G} (2H)
(Signaturo nd Date) AE Approval {Signature and Date) ) naere s oy (Signanine ang Date)
Engr. Design /y Safatgﬂcz-‘(:lr izl Engr. //}/ Al (ASME)
() - B
_ fé-@a—(ly Z7 AN [y 4 et /i s
T P§ @ 1-z-§S  ]éa
%-)@mj'z g‘; Lﬁl 12-t0it |77

DOE . /
/-3851 AL, ff,!/x': -

@AY s At
' 4 Disposition Effected As Directed.f/NCR Closed U
O | Ubereen I 21- 85
Other (Specify) Origifator o(' epr{.a);’ative Cata
4A) List of Documents Affected K (4B) Documents Revised
” gre. 8y, Date,

4+ GPDE8I-905
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KAISER ENGINEERS '
HANFORLD FIELD SKETCH

Attachment To Or Description: Sheat
NCR B-340-121 (1520-82) 2 or 3
N
_./// P )
a ’ !
4 e
' 7
/ // # 3
] o
! X
W - *f‘ - : ! E
=:\=
\ o
\ 2
\ ¢
hY p
\\\ g ’
\.“. | .‘ ~
_ } CONCRETE
) - CONSTRUCTION
JOINT

THERMOCOUPLE LOCAT/IONS TK /106 DOME.

|

KEH-159.2 (4-82)

B-116



RPP-RPT-55983, Rev. 0

NCR B-340-121 {1520-82)

Page 3 of 3
#1 #2 #3 Amb .
1:00 p.m. 47 62 56 --
2:00 ° 47 61 55 --
3:00 " a7 60 54 35
4:00 " 46 59 53 32
5:00 " 45 58 52 30
6:00 " 45 57 52 27
7:00 " 45 56 50 26
g:00 " 44 55 49 24
9:00 " ] 44 55 49 23
10:00 " "% NOTE 43 54 48 23
11:00 " 43 53 49 22
12:00 a.m. 12/5/84 43 53 50 22
1:00 " 44 53 51 22
2:00 " 45 54 53 21
3:00 45 54 54 21
4:00 " 46 55 56 21
5:00 " 47 56 58 20
6:00 " 47 57 59 20
7:00 " 48 58 61 19
8:00 " 48 59 62 19
9:00 " 49 59 63 21
10:00 " 50 60 64 22
11:00 " 50 60 65 23
12:00 p.m. 51 61 65 24
1:00 " 52 62 67 25
2:00 " 53 63 67 26
3:00 " 54 63 68 27
4:00 " 54 64 68 25
5:00 " 55 64 68 24
6:00 " 55 65 €8 23
7:00 " 55 &5 68 22
8:00 " 55 65 69 22
9:00 " 55 66 68 21
10:00 " 55 66 68 22
11:00 " 55 66 68 21
12:00 a.m. 12/6/84 55 66 68 20
1:00 " 55 66 68 20
2:00 " 55 66 68 20
3:.00 " 55 66 68 20
4:00 ° 55 66 68 18
5:00 55 66 68 19
6:00 54 66 68 22
7:00 ¢ 54 66 67 23

*NOTE- Cure blankets applied at this time.
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App. Figure B-51. Nonconformance Report B-340-124

+ RL-604 {2-80)

] CONSTRUCTION
NONCONFORMANCE REPORT

Page ] of __2

(54-2099-604)
(1A} Prajact, Location or WO {1B) Titls uch o. -
8-340 241-AP TANK FARM (PHASE V) 5 g 1pat0 784
(1D0) Raquirements - - - 4
{1E) Nongonformance Description (1) Distribution
IREME DoE
REQUIREMENRTS * K Lucas
1. A. Specification B-340-C5, Rev. 0, Section 03300, Paragraph ROCKWELL

3.7.1. The
4.8.3.

concrete will be tested to ACI 301, Sections

16.3.4, 16.3.5, 16.3.6, and 16.3.8, and ACI 318, Section

*D L Bjorklund
*R J Hennig
*E Koellermeier

E.

L. Backer 12/13/84
KEH Field Engineering })g{(% Y‘ﬂm

B. Specification B-340-C5, Rev. 0, Section 03300, Paragraph *C A Rieck
2.1.4.7. Minimum allowable compressive strength: 5000 JAJ
~ psi at 28 days. TR Cloud
. :
2. ACI 318-77, Section 4.8.3.4. Procedures for protecting and W T Frisbee
curing concrete shall be improved when the strength of field KEH
cured cylinders at the test age designated for measuring * L Backer
specified compressive strength is less than 85 percent of *D L Brown
that of companion laboratory-cured cylinders. R L Hand
R M Iten
{continued) *J R Nicholson
*J W Viita
*T L Walton
VFoan
{1F} Tag No. {1G) Originatar, Company snd Date, 8 [1H) Suparvisars Review

I other {Specify)

(2D) Additional Doc

Raquired Rev 1 Signatures/Rev 2 Reinitial

{2A) Disposition (28)-Lnstructions - . . .
QC)Jﬁhﬁunq% . . *Preliminary Copies
K Accept As s 2B) Accep anee. of curing and protection e concrete
Cﬁﬁfb pour shall be Based on the aqgj fonal field cured
izion cylinders held for a #5~dayBreak.
Accept “\\\
0 Rework 2C) Field cure ¢ ers are used to eva]uETe-thehgffectiveness of
curing protection of concrete in the structire.-_Acceptance of
1 Repair o ete strength requirements is based on lab cured cyTinders_which
meet specified requirements. T
5 reject 2B Rev 1 and 2C Rev 1, see page 2 of 2

m@_/?sﬁf

[1  As-Buils Design , §Sa et '/5 En% BT o ]
O pFe zﬁ&f 4%»’ . f% %wg/g& Wele 1 /12/as 5" —
PE !/ :

Oth 7, “2ae ) 1 7 -
Ll soeery QA ; kb 32795 m 325 QW""»EG% 2945) Dg;/ Yol
B wa ///ég’wwa% Fie-gs |8 LMo Bl BT Z A,
2E) Contr. A , Teamy [26) gor l (27
(Signature snd Date) [ ey~ inators ang Dave] tsmffé’?ﬁi’fnlaoma
//3/4..—1&1 (ASME)

T, b IR

1/2 /85

QA Ea
G e B BT
%ﬁ ot 12-27-84 gz, ’/ '°/“95' /3/&'_

(3a} _ t )

% Disposition Effected As Directad/ /NCR Closed a ﬂ M

A | b 32883

Other {Specify) Originatdr or Raprn:un:uﬂv Data

{44) List of Documants Affected {48) Documens Ravisad

By.

Date,

fus. GOVERNMENT PRINTINS OFFICE 19B3-695-150/102
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NCR B-340-124 (1520-84}
Page 2 of 2

NONCONFORMANCE DESCRIPTION

Tank 107 Dome - Concrete cylinder breaks at 28 days: field cured cylinders
failed to make 5000 psi or 85% of laboratory-cured cylinders,

Test No. Cylinder No. PSI @ 28 Days
1 3193-3 {FC) 3240
-4 (FC) 3340
-5 6080 0.85(6080) = 5168
-6 6030 0.85(6030) = 5126
2 3193-10 {FC) 3610
-11 (FC) 3640
-12 6400 0.85(6400) = 5440
-13 6330 0.85(6330) = 5381
2B) Instructions Rev 1

Acceptance of curing and protection of the concrete pour shall be based
on the results of tests on 45 day field cylinders taken for the dome and/or
haunch pours on tanks 103, 104, 105 and 106.

2C) Justification Rev 1
Additional cylinders for 45 day strength tests are not available on this
tank for testing. The results of tests on field cured cylinders from
other tanks with the same concrete mix, protected by the same methods
and exposed to similar weather extremes will verify the concrete will
develop the specified strength.

2B} Instructions Rev 2
Accept as is

2C) Justification Rev 7

See attached letter dated 3/20/85 by [A Goakey and JW Viita.
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KAISER

ENGINEERS
HANFORO

INTEROFFICE MEMORANDUM

Distribution DATE March 20, 1685

FRoM E. A. Goakey
J. W. Viita
COPIES TD

908 NO.

nAC Ponigna

SUBJECT

wa

Project B-340, NCR's B-340 - 124, 127, 129 and 134

These NCR's were written because the field  cured cylinder breaks: did not meet
the ACI guideline of being within 85% of the laboratory cured breaks. Acceptance
of the concrete mix is based on the Taboratory breaks where the field breaks
indicate the acceptability of the curing procedures in place and the effect

the weather may have on the in-place concrete.

Acceptance of NCR #134 per the original disposition was to be based on 45 day
cylinder breaks for that pour. Acceptance of the other 3 NCR's was to be

based on 45 day breaks for those pours for which spare cylinders were avajlable
since all curing blankets and heat were removed from all pours after the first
week.

The results of the 28 day and 45 day field cured cylinder breaks are summarized
as follows:

Pour S1ip # 28 day F.C. 45 day F.C.
Tank 103 Dome 3207 4308 psi 4798 psi
104 Dome 3204 4710 4305
105 Dome 3208 4720 4408
106 Dome 3202 4960 4832
106 Haunch 3200 5342 5660
104 Haunch 3203 4278 4725
103 Haunch 3205 4560 5042
105 Kaunch 3206 5090 5110
Average 4746 psi 4860 psi
The average 28 day Field Cured cylinder breaks for the pours with the open
NCR's is:
NCR # 28 day F.C.
107 Dome 124 3458 psi
102 Dome 127 4020
101 Dome 129 4205
103 Dome 134 4308
Average 3998 psi

The specified concrete strength is 5000 psi for laboratory cured cylinders

at 28 days. Using 85% for field cured cylinders would give us a value of 4250 psi
for field cured cylinders. The average strength gain demonstrated by the

45 day cylinder breaks was lower than expected and does not give a firm
indication that the field strength would meet the 4250 psi figure but does

show that the concrete is continuing to gain strength despite the prolonged
period of cold weather.
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Interoffice Memorandum
March 20, 1985

There are some notable inconsistancies in the test data such as the decrease
in strength from 28 day field cure to 45 day field cure for 3 of the 8 pours
for which 45 day field breaks are availabTe. Due to these inconsistancies,
it was decided to perform some tests on the in-place concrete with the
Windsor Probe,

The Windsor Probe is approved for use by ASTM in comparing the relative strengths
of concrete but not in determining the actual strength., To obtain a comparison
to concrete which is known to be acceptable, testing was done on the Tank 108
dome in addition to the 4 domes with open NCR's. The Tank 108 dome had an
average 28 day field cure strength of 4890 psi and a laboratory cure strength

of 6325 psi.

A predicted field cure strength of the concrete was obtained by comparing the
Windsor Probe results for Tank 108 and the other domes with the field cure strength
for Tank 108. The foilowing formula was used:

Probe results Tank "X X 4890 psi = Predicted Field Cure Strength
Probe results Tank 108

Windsor Probe results for Tank 108 indicated an average strength of 5150psi
(8 tests) {concrete age of 113 days)

Tank Windsor Probe Strength Predicted Strength Age of Concrete
107 5713 psi (8 tests) 4949 psi 101 days
102 4933 {6 tests) 4685 106

101 5040 (5 tests) 4787 98

103 4530 (6 tests) 4303 82

{Tank 103 was tested twice. There were problems with the roughness of the
concrete surface possibly effecting the results of the test so the first test
was discarded; the test locations were ground to an acceptable smoothness
(allowed by ASTM) and new tests parformed. )

The results indicate predicted field cure strength in excess of 4250 psi with
an actual increase of essentially zero (0) (4303 versus 4308) for the Tark 103
dome to approximately 1500 psi for the Tank 107 dome when compared to the
field cured cylinder results. These predicted strengths are considered
somewhat conservative since the base results from Tank 108 have the Tongest
cure time with Tank 103 having 31 days less cure time.

In summary, consfidering the Windsor Probe results on the in-place concrete along

with the cylinder test results (both lab. cured and field cured) all encasement
concrete will develop the reguired strength to properly perform as intended in

the design. Some of the individual tests may indicate a prebTem but the overall
results indicate that the contractor has supplied and placed the concrete as specified

JHWV/ss

Distribution: Attachment to NCR B-340-124
Attachment to NCR B-340-127
Attachment to NCR B-340-129
Attachment to NCR B-340-134
EA Goakey
JW Viita FiTe
Central File
LB
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| KAISER ENGINEERS

INSPECTION REPORT
Project No. tdent. No, lif appicabie! Qare - Previous Repert | Date - This Report Reviewsr Copy ,
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Cli-mt g f/:b Addirens’: Phone Ka.
TSN 1 Nampes nije awAat g : . 06
rogeet 8 2405 Project lowat ian AP 7K }f’: 2 (%:{E Job Phone No.

nh Number: At X H H
o g&%ﬁf [ ™o zeos | s Ber [™ | 1 Opmines
AV, STR, pai

R.(E,V,} !@ pai
STD. DEV. ﬁé-’-g pai

SEAL
COeff. of V, m 2 /2 Z?)fg
AMERTCAN CONCRETE INSTITUTE 214a65 STANDARDS OF CONCRETE CONTROL TABLE 2
Carfficieonts of variation for standard control concrete
Clacs of operation
Fxcellent ] Good lX Fair Ponr
Craeval Conctruction | Below 10.0% 10,0 « 15.0% 15.0 - 20.0% Above 20.0%
T Tepe Ang. Moh's | Curr Probe & Powet Load Ht. of Probe Gage| Comp. Strenpth
Area No, Dave | Certification Numher (Av, = 3 Probes ) {psi?
#1 /(% LJAW Z -4 L ] s ey e L e
! 2w | 2 T VT 5 Ve Rl WA T
z | Zosz2 2.050 SBa0
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TARLE 3 - FACTORS FOR COMPUTING WITHIN- TEST

RPP-RPT-55983, Rev. 0

STANDARD DEVIATION®

USING TABLE 3 (Ex. 3 test report)

Assume Moh's #4 Aggregate

Mumber of
Specimens 1/d, Exposed Probe Height
A B C
2 0,886
3 o 590; 1.800 inch 1.7%0 fnch 1.82% inch
4 m?'," psi comveryion from Windsor caluen #4
5 0.4299 5100 psi 4750 pai 5275 pst
s L3946
7 3_32‘;5 Range « 5275 (HL) - 4750 (Low) = 525 psf
8 a.
9 o §§;§ Std. Dev. = Range x 0.5907. ({from Table 3)
: 2324

. 0.323 Thus: 525 x .5907 = 310 (Std. Dev.}

* From Table B2, "Manual on Quality Control

of Materials", ASTM Special Technical

Publication No, 15-C.

Coeff. of Var. = Std. Dev, 3 Av. psi x 100

or
310 : 5041 (av,) = .614 x 100 = &.14%

NOTE: Table may be used to Teport as sany as ten tests,

AMERICAN COMCRETE INSTITUE

CopY STANDARD 214-65

TABLE 2 . STANDARDS OF COMCRETE CONTROL

Coefficient of variation for different control standarce
Class of operation
Excellent Good Fair Boer
Over-all variation: Below 10.0 to 15.0 to Above
General construction 10.0 15.0 20.0 20.90
Labeoratory Control Below 5.0 to 7.0 to Above
5.0 7.0 in.o 12,0
Within-test variations: Below 4.0 to 5.0 to Abave
Field econtrol 4.0 5.0 6.0 6.0
laborartory Control Below 3.0 to 4.0 to Abgve
3.0 4.0 5.0 5.0

Note: Thege standards Tepresent the average for 28-day cylinders computed from a lacge
Different values for otber than &verage concretes can be

funber of tests.
expecced,
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i
; ‘ igemt o ¢ aprican s | Sate- Previcu: Reocrt ‘LDE‘E Tris Beport IFzveve :
: | Dtres m | | 2/23 /e |
i SO $'TE ALTIVITY NELTHIR EFFECT inFIAMITION
YIS NO YES wgo !

Site visiteq Z [ Construction tindered by westher -

|

|
i i
E i
i Hy ag — | Work reected due 1o weather : 7'/ r
r I ~are ' !
: ‘
!

[

b

Cr
E-ectr . — 2 Cong:venes Commant
Inst — Obsxnetion]
v EPESTION
i 2a 1 Fe T S S
.
/ ‘ :
/ i |
H i
. )
- i : !
| A)\ .
I e i
i -7 m -
s P |
' . i
i H
}’ 4 b
/ |
- o ! : I
‘ A " 1 T
L) e
. 3 ;
: L
; ¥
i e PN, L
H U4 s
I

. 4

; / : |

<~ . o — ] 7
; LERE Rl iRl FRLELS TESTILL Oad TP T (hpnaeT =

\

L Tone S . A e OF (G TSR pass TRMEI
g = T Fn Ot’ Tz /?J,J_Ji‘.__z_, & JE _,Z?(g,lic

LT LSED o TR i Cie Tons oK INE DT Saynz 120

-

s /{K;‘,E;ﬁm?}' AL _Pord mTT Al et s D4 TERsT RS
TK’-‘/'?/—JC":;»_-'-—J':M"’ AN sy R T A D AT _['/'" TNE TS

B} _JALC/E._.«‘;ﬁ_;_ WS el {14;‘7*'7' /"’69 }7;2- LT X

! i Ao~
___-A ST S _./_f'. A AT TN et

P A
e AR S T S if

-
i 7,

TEGATLOHTE tuwn QN R ETiE S8 i L e

B-125



RPP-RPT-55983, Rev. 0

o

A eoxh Theme o

Projeet Lowatynng — ce p) e /T/“'lC/ Tob Shone No.
//.J—/ VAT TR oy e

Mo -

Dot N Tret Dare: Ey: ; =
Z/Z5/Es ! N - AP v/{g//’v.’/ff-‘ SIES

ROE,V,} aNie pst

STD. DEV, G462 pat cTaL
Coeff, af V, » % 7 ol %
i ]
HOAMERICAN CONCRETE INSTITITE tlak5 STANCAFDS OF COMCRITE CONTROL TABLE 2 41
L W—
i; Corfficiconts of varintion for stsncerd control comerere |
T Claes of eprratian T !
[’ Frcritent ! Good l Fair Poor ‘ i
. o i it
o
Hofemes o Constiuction | Relow 10,07 , 0.0 - 15.0% 15.0 - 20,02 Above 20,03 J‘
[ —— —_—
.
b i Tene P Moh's  Cure Probe & Power Load Ht. of Probe Cagel Comp. Strempih
Iarin I f U Na. | otys | Certification Mmter fAv, - 3 Probes ) (zs1)
R N o laa - o
L imem (M) & /D7 2o gpyR zevin? L9775 LT
1 1
>, s oo
A ! Lo/ i Zizs Y700 oA
[P
¢ N ~
i - Py
! r ' ERrey ~TLD z 07 A O00
}"—1 ! L : . s g -~ —_
i S -0 VA 1 N A i ) 2=
‘ Al £y
. LT,
e o<
! ‘ )
e e
&

o Jon Il Jon foe o |

j /- = 2z
—mee- 1 . i
i ;,f - i/ -"‘i.\pf:_J 5 /;OD )
]
{

—= 1
L Te - R e R I N & . - —_
Il pS g et S0 b TTIAT A e f T ST _!

B-126



RPP-RPT-55983, Rev. 0

T -
: i
i :
: 2 sl i1 91 ol Q[ Q<
] e . b N, o . X
& & 3 car Ay SN G C .NJ
» nw A.e __. S % :fu:. B RS RGN B ) »./.u
CPERE LY N G
i " B
o " ° s . .
i) 4 5 | -~
8 4 1 .
o b v X ,:) \ {/
“ giT| ]| NEREINAAIL
mu m foud 5] W AY ..f.., LA A N
_ alatal . SN IR I iy
f B o |19 N N L
- e
By " N
METERTIEE ¥
B Al T Ztn
' 4 .
nie R o wu AN
R AR IR
m,.m Fle o lla o« 3% N
A - - ,ﬁ/ rA/ L
el i § oo
P (=R " {
wi ¥ - ._a w0 ol
vl ow [ e VTR M RECUE Y
LTI I et i M;
R
s P EE T e i
AR |
b K A M
h ’ .n i SV ] g
g | E } 1
2 —
S
B v N * S
A os_
e |l s
. : N -
AR -
- % v .

A e iy

I

B-127




RPP-RPT-55983, Rev. 0

: i e - - ”
: 1
; !
j A : !
! "’ ’ !
H ! ;
; .
\7 '
L
4
7
r

!

=ty

10 AYCRICAR COMCRETE 1EETITUTE 21455 STavaRDs OF o
f kDS oF oo

z Il

E i _ ) Toeffictonts of varsation for stasiapd
3 l Clace ol rpregt{fon -

i - Fzeoljent } Gond

E Tt

ER| '

3 4 Coneral Toanel et {om Bty 10,02 .0 - 15.2%
P

: fieo Tvne ' Y<h'z | Cure Trote & Drewer Lood

L 2 b

§ ren AN Bays | Certification “-‘::;&Tra"

01 RAREA .
~ { & 199 zestzd

!
3
z) &
| A N N ees 7 < z-oZy S46o00
l ETT e ET ;
1

7S EL ST
\ ey (l‘v

e

r

i-}

i
] 73529
% 2

7 :
-

l‘\i

23 23

A,

R P—

~ L—'_"F"‘-—
frbeniye,
A

.
o]

[ l \
., | —
Lo Z’?g':':t'
| |
]
Lt g
= i
L o W o O Arrmiay Yygp s -~ = e -~ -
LA L qn.'"‘.,—-‘\.f;_,-”r)"./é Ca T""’: /;)j /;{Gﬁiﬁz 5 S L r—,","’ :;.:" A e T AT
iy = Y -

3
f:
iy
§
3
5
ot
]
b
e {
N
A
;1\
W
"
«
Y
o
n
ah
“\
gs
A

B-128



RPP-RPT-55983, Rev. 0

-
]

R G g

— = - g g et e
Lad O )
al g 31 Q14 _
W |8 NI N IR BN M
Ele NN IR B\ RTREWE o X
: | ¥
4
R - .
IR E BN RU RN L IR
lale ™0 by . \ ’
HE| ARG
m ¥ ~ :. ~ o
A
“ N
L N [ ’ -
L4 o
e of g
Ely | Pltel v o O =TIy b i
szl R I N I B B I s 5
z elifsl w in N % TR \ A
Sl oqerel w e . (] e )
i’ PRI B N N PEARE S I % o
" X ow] ey of WV sy oW 3 ™~
o | :
tl 8 & el 5
Ee A ,
FlEe L 3 o
o= o . A o
SRR L e ]
Glel = N J
Lo mm Tl _ / J”
_ B 10
b e Ly
it St hentl Rases Suves
e |2 wl R
ol et N R
o - i ,ﬁ
ol ¥ S S St T
£ N0 |
2 - —_ - ] ? —
v |7 ) s
colE| N o
. NN _ £
w ')

B-129



T

RPP-RPT-55983, Rev. 0

av, s, £aoTp0

\'?J\
o f < V‘q'
) - ‘\h.f
¥ :
|
- ]
Cle-nmi: Address™ ) Fanne Mo,
IPT el Mame: Penirci Licsiion: rAL Job Phons M
255 AP Buk Lo PIEE [P T
Inh Megshar: Dre: Test Datp: By:
BN gt ] T ayipc Teliee 1T 1D Coatepas

T T T T o

RLEV.) SO P
STD. DXV, T F pat ctu
coots. of ¥, u & /75

AMERICAN COMCRETE IMSTITUTE  214-65  STAMMRDS OF COMCRETE CONTEGL  TaSLl 3
Corffictents of varistion for standard cuntrol concrete
Claxs af npreation - !
Excelient Good t Feir !/( Fonr
frperal Constiwctton | Belev 10,02 10,6 - 15.0% 15.0 - 20,02 |Above 20.02
bt Tvpr Agz. |t e ]Cure Frobe & Power lowd Fr..of Froba Gape] Comp. Strensth
Area B, Bayr | Certification Rumber (v, - 3 Probes } (psi)
[4/E9R BRTE L
R < wWaday . b {7237, [ 887 00
o |MRR W { {2 a
) | s=gdan. 1] 133 278548 | 1950 5000
NERR EZTE 3 g
10 | sw/ D 273349 L 875 4505
: e | -
1 | el 273350 L1875 | 3700
KO TERTH 7
12 \s2 Fuap. | | 273477 [ §%75 Yg 50
o | NIRRT Z 11 BRI R
! S inzddar. 1Re7% 273070 2. 03 7 8700
AbEE Rl m‘bﬂ oxd DULLReEl WESE G0 ID A AR
L ! | ——
A utoustheT] FL AT < o030
i
i

B-130



RPP-RPT-55983, Rev. 0

App. Figure B-52. Nonconformance Report B-340-125

CONSTRUCTION

AL604 (3801 NONCONFORMANCE REPORT Page ! of_2
{1 A} Project, Location or WO (1B) Title (1C) NCR Na. 1 520 85
B-340 241-AP TANK FARM (PHASE V) B-340-125 -

:1’2}’ :;zlé::f”n‘frr:‘:nco Description “JD)ODEmribUﬁDn
REQUIREMENTS FEE Lucas -
1. A. Specification B-340-C5, Rev 0, Section 03300, Paragraph ROCKHELL

- 3.7.1. The concrete will be tested to ACI 301, Sections *DL Bjorklund

16.3.4, 16.3.5, 16.3.6 and 16.3.8, and ACI 318, Section 4.8.3. *RJ Hennig

B. Specification

2.1.4.1. Minimum allowable compressive strength: 5000

*|
B-340-C5, Rev 0, Section 03300, Paragraph ,,t.E ‘K’ggﬁgﬂmeier

psi at 28 days. JAJ
) FTR Cloud
2. ACI 318B-77, Section 4.8.3.4. Procedures for protecting and curing| *WT Frisbee
concrete shall be improved when the strength of field cured KEH
cylinders at the test age designated for measuring specified L Backer
compressive strength is less than 85 percent of that of companion *DL Brown
1aboratpry-cured cylinders. *ER Goakey
RL Hand
Data Centrel
*IW Viita
(continued) *TL Walton
Central File
(1F) Tag No. (‘;EG) Originater, Company and Dats, {1H) Supervisors Review *Field Project File
. L.

Backer 12/18/84
KEH Field Project Engineering Mbb d. Mp@Liim, | *Preliminary Copies

{2A) Disposition

[
0 Rework
a
(|

O Other (Specify}

Conditional
Accept ZC)

Repair

Reject

(2D} Additional Doc

(2B} instructions
(28) huitosson  Rew 2

E Accept As is ZB)

Accept as is

A total of three pairs of field cured and three pairs of lab cured
cylinders were tested at 28 days with the following results:

Test No. L. C. Strength F. C. Strength
6885 psi 5490 psi
2 6765 psi 3660 psi
3 6590 psi 4855 psi

average 6745 ps3

Test No. 2 F, C. cylinders were considerably below the average strength
of test No. 1 and 3 F. C. cylinders (5490 + 4855) 1/2 = 5175 psi

Required
0 ) 5000 psi design strength of the concrete. The L. €. cylinders show a
ArButles consistency in strength and therefore one must conclude that F. C,
[ ©Dbrc test cylinders No. 2 did not receive the same curing and protection
No, . ' . =
O] Other as F. C. test cylinders No.'s 1 and 3. Therefore, based on engineering
Specify judgement, ignore the resulis of F. C. test No. 2.
X nia
(2E) (2F)
Contr. A 1 . H2G) (2H)
(Slgnau;re apnrgnls‘:te) A-E Approval {Signature and Date) ‘OSL;;;‘E‘T::;'I‘\;:S:‘\;%I (SigE:::r:ran::EDateJ
Engr, Design

‘;é : 2/%{ sgé)ﬂﬁxi-/fﬁ Engr. Al (ASME]

[a 7%

2-r5 g5 PE aa B0E
. D 3-19-85
(3A) X
0 Disposition Effected As Directed/ NCR Closed

O other (Specify)

Originator or Representative Date

(4A) List of Documants Affected

(4B) Documents Revised

By. Data

o GPUEST05 O ;z:ang/Cdvdﬁg{//;fkftz,
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NCR B-340-325
Page 2

NONCONFORMANCE DESCRIPTION

Tank 105 Lower Shell concrete breaks at 28 days: Field cured cylinders failed to
make 5000 psi or 85% of laboratory-cured cylinders.

Test No. Cylinder No. . P51 @ 28 Days
2 3195~ 9 3480 (FC)
-10 3840 (FC)
-11 6720 0.85 (6720) = 5712
-12 6810 0.85 (6810} = 5789
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App. Figure B-53. Nonconformance Report B-340-126
4A

N kY
. 5 CONSTRUCTION
ALl s NONCONFORMANCE REPORT

Page__ | o !

(1A} Project, Locstion or WO

B-340

(18} Title

241-AP TANK FARM (PHASE V)

te) Nea e, (1520-86)

. i B- 340-126
[£] ?)) :;ﬁi::;::"m‘:nn Description %‘8;“‘""““""
REQUIREMEITJTS o ) *K K Lucas
Construction Specification B-340-C5, Rev. 0, Section 03300, ROCKWELL
Paragraph 3.4.1.2. *0 L Bjorklund
Immediately after removal of forms, cut back all form ties and *R J Hennig
inspect surfaces for defects.... *E Koellermejer

*C A Rieck
Paragraph 3.4.2 JAJ
Repair of Surface Defects: repair surface defects in concrete in *T R Cloud
accordance with ACI 301, Sections 9.1, 8.2, and 9.3. Cure * T Frishee
concrete repairs the same as new concrete, KEH
NONCONFORMANCE DESCRIPTION *L 1 Backer

*
Form ties were not removed immediately after removal of concrete g IL' E;g‘;ﬂ
forms on Tanks 103, 104, 105, and 106. Form ties on Tank 106 R M Iten
(haunch pour area) were removed 12/18/84. Concrete was heated up *3J R Nicholson
pmor‘ to patching with grout mix. After patch was placed, no *3 W Viita
curing was performed, *T | Walton

(Overnight temperature was = 0°F) ~

i(tF) Teg No, (1G) Originater, Company and Date, = {1H} Supervisors Heview

(2A} Disposition {28) \nstructions

]

113167

[ Reject

T Other (specify)

12D] Additionsl Doc
Required

As-Builts

DFC

No.

Other
Specty

N/A

i

0O

3
X

(2C} Justification

E. L. Backer 12 ) .
KEH Field Engineering { ¥y \Wm
N

watertight joint to protect reinforcing steel.

Central File
*Field Project File
241-AP Tk Fm

*Preliminary Copies

Accept As ts 28) Remove and replace all patched areas exhibiting lack of
{.ﬁ! strength or bond to the original concrete. Attached is a
W&‘ZW suggested product for use in cold weather for your consideration.
L} Rework 2C) The repair must develop adeguate strength and bond to provide a

|
|
-
i
P

T ower ispecity)

Disposition Effected As D-rvcé. NCR Closed

{2e} (2F}
Contr. Approval . 2G) ope. Contr. App- Ei er
AE App | P ADrova’ Concurrence

[Signature and Date) A g ,}';g {Signature and Dare} A s iy {Signaturegnd Date: Sgnature and Date)

Engr, P " | %/5 ,»i‘gls"' En r/ A {ASME’
/.4
- fU f[{f
L 'ﬁ,mf% WER L /H Vo

o T SWEY Y 77 F ey 15

ﬁmL;bﬁ g~;7-s§ :

Qriginstar or Rspresentative

4A} et of Documents Attected

Noné€ -

=5/ mDE.J wi Tice Vel

(4B}

By,

BDocumanty Reviasd

T LS. GOVERNMENT PRINTIN S OFFLCF - 10K3.805 1807107
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ALL-CRETE MP CONCRETE is a Magnesia Poly phesphate concrete proved many
times to give as good or better results as any other concrete patching material,

For example: On a test overlay where traffic count was estimated as 20,000 cars and
trucks per day ALL-CRETE MP CONCRETE'S %" overlay was still there months
after two water-based materials (one of which was a magnesia phosphate material}
broke up.

ALL-CRETE MP CONCRETE will bond to damp surfaces if all FREE water is
remove_d and the area is primed with liquid activator.

ALL-CRETE MP CONCRETE DOES NOT have to be exact in recommended 1to 5
ratio of Irqurd to dry material to maintain its properties. It can be mixed more fiuid io
pour into small cracks and to achieve thinner overiays.

It needs no saw-cutiing. Just break out all loose rock, etc., blow out the dust and add
ALL-CRETE MP CONCRETE. It feathers out to less than %",

ALL-CRETE MP CONCRETE is easily mixed in small quantities by hand or trowel
or in mixers up to 3 or 4 units at a time. it can also be “gunned” into place with a
modified gunite type rig.

ALL-CRETE MP CONCRETE bonds to practically anything except sI:ck plastics
and oily surfaces.

ALL-CRETE MP CONCRETE can be used with glass or steel fibers where required
with outstanding resuits.

ALL-CRETE MP CONCRETE wiil withstand heat up to 700-800° F

ALL-CRETE MP CONCRETE can be put into place at sub-freezing temperatures,
possibly needing only heating with a torch to start the exothermic reaction. Once
started it needs no further “HELP”. Warmed aggregate addedin deeper sections will
do the same.

To accelerate the set apply heat. To retard the set cool the iiquid‘

Clean-up is with water. Hand tools and mixing equipment should be washed off
before firm sei

ALL-CRETE MP CONCRETE sets rapidlty. Traffic can be resumed over repaired
hotes in as hittle as 30 minutes and on overlays in 2 to 3 hours.

NeK
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App. Figure B-54. Nonconformance Report B-340-127

CONSTRUCTION

AL-sos -s‘gfl,, " NONCONFORMANCE REPORT Page 1 of 2
{14} Project, Location or WO {1B) Titla {1C) NCR No. (]520'87)
B~340 241-AP TANK FARM (PHASE V) B-340-127
HE,’ ﬁ;ﬁ:gﬂ‘;‘;‘;"m‘:"c_ beserintion (13} Distribution
g DOE
REQUIREMENTS *K K Lucas
1. A, Specification B-340-C5, Rev. 0, Section 03300, Paragraph ROCKWELL
3.7.1. The concrete will be tested to ACI 301, Sections *D L Bjorklund
16.3.4, 16.3.5, 16.3.6, and 16.3.8, and ACI 318, Section *R J Hennig
4,8.3. *E  Koellermeier
*ARiesk
B. Specification B-340-C5, Rev. 0, Section 03300, Paragraph LE Nchnoot
2.1.4.1, Minimum allowable compressive strength: 5000 psi JAJ
at 28 days. *T R Cloud
*W T Frisbee
2. ACI 318-77, Section 4,8.3.4. Procedures for protecting and
curing concrete shall be improved when the strength of field KEH
cured cylinders at the test age designated for measuring *£ L Backer
specified compressive strength is less than 85 percent of *D L Brown
that of companion laboratory-cured cylinders. R L Hand
R M Iten
(continued) *J R Nicholson
*J W Viita
_ 72 *T L Walton
(1F} Tag No. (1G} Originatar, Company and Date, Ly (1H) Suparvisors Aeview Centr‘&ﬂ F-I ]e
E. L. Backer 1%&0@ f - WField Prodect 1118
KEH Field Engineering X 70, »/Ld‘ava— .
{(2A)} Disposition 784 Juss:u‘cu’qn: e .
t N ] *Preliminary Copies
K Accompr s ts 2B) Acceptance uring and protectio the concrete
’ pour shall bemﬂ; itional field cured
Accept cylinders held for a 45 ak.
L Rework 2C) Field cure hiders are used to evaluate “the. ffectiveness of
N ) curin protection of concrete in the structura: cceptance
Repair oncrete strength requirements is based on lab cured cyTHrders
O ) which meet specified requirements.
Reject 2B Rev 1 & 2C Rev 1, see page 2 of 2
[] Other (Specify)
(2p) Addit'ional Doc .
Reauired Rev 1 Signatures / Rev 2 Reinitial £/ 3bs
O assuins DESTgn /4& [&Teﬁ [/" (g Engrr_.ﬁ o 5PAT (ASME)
" K A
o g pndentet sige [ R AN
N BN il e e
R B | D ricss I fo %ﬂ s
H ontr. rov; [ZF) . (2G}) r ontr rova ’ ’ ancurrence
(Si(g:na(lureAa‘::udoD:'te} ‘{ A-E Approval \'Svgna%re and Datey c(?ig}u?tur; ‘a:dp%ate]i = (Swgfgature and Date)
Engr. Design t Engr, ‘/ ‘ Al {ASME}
L ot R, T
- f@zﬁ/ ’%7/ LA /é\'{ -2( 2
72 /2 Ly a. 3, "DOE il 7
0 m AMMML, gjvu:'jb R84 |t 5 ;/3 t:‘?% A’%@&g 3/ 537
JA} 1 7
Disposition Effected As Directed/ NCR Closed 5;2 3_5 j/'

O

Other (Specify)

iginatot or Hepresentayve

Data

(44) List of Documents Atfected

By.

48] Documedts Rayised

Data

¥ V.S GOVERNMENT PRINTIN S OFF ICE 1883-695.150/102
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NCR B-340-127 (1520-87)
Page 2 of 2

Tank 102 Dome concrete cylinder breaks at 28 days: field cured cylinders
failed to make 5000 psi of laboratory-cured cylinders.

Test No. Cylinder No. PSI @ 28 Days

1. 3198- 4 (FC) 4240
-5 (FC) 4190
-6 5950 0.85(5950) = 5058
-7 5870 0.85(5870) = 4990

2. 3198-11 (FC) 3800
-12 (FC) 3850
-13 5200 0.85(5200) = 4420
-14 5080 0.85(5080) = 4318

2B} Instructions Rev 1

Acceptance of curing and protection of the concrete pour shall be based
on the results of tests on 45 day field cylinders taken for the dome and/or
haunch pours on tanks 103, 104, 105 and 106.

2C) Justification Rev i

Additional cylinders for 45 day strength tests are not available on this
tank for testing. The results of tests on field cured cylinders from
other tanks with the same concrete mix, protected by the same methods
and exposed to similar weather extremes will verify the concrete will
develop the specified strength,

2B} Instructions Rev 2
Accept as s
2C) Justification Rev 2
See attached letter dated 3/20/85 by EA Goakey and JW Viita
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KAISER

ENGINEERS
HANFORD

INTEROFFICE MEMORANDUM

o Distribution DATE March 20, 1985

FroM E. A. Goakey
J. W, Viita
COPIES TO

JOB NO.

sussecr Project B-340, NCR's B-340 - 124, 127, 129 and 134

These NCR's were written because the field cured cylinder breaks: did not meet
the ACI guideline of being within 85% of the laboratory cured breaks, Acceptance
of the concrete mix is based on the laboratory breaks where the field breaks
indicate the acceptability of the curing procedures in place and the effect

the weather may have on the in-place concrete,

Acceptance of NCR #134 per the original disposition was to be based on 45 day
cylinder breaks for that pour. Acceptance of the other 3 NCR's was to be

based on 45 day breaks for those pours for which spare cylinders were available
since all curing blankets and heat were removed from all pours after the first

week.
The results of the 28 day and 45 day field cured cylinder breaks are summarized
as follows:
Pour S1ip # 28 day F.C. 45 day F.C,

Tank 103 Dome 3207 4308 psi 2798 psi

104 Dome 3204 4710 4905

105 Dome 37208 4720 4408

106 Dome 3202 4960 4832

106 Haunch 3200 5342 5660

104 Haunch 3203 4278 4725

103 Haunch 3205 4560 5042

105 Haunch 3206 5090 5110

Average 4746 psi 4860 psi
The average 28 day Field Cured cylinder breaks for the pours with the open
NCR's is:
NCR # 28 day F.C.

107 Dome 124 3458 psi

102 Dome 127 4020

101 Dome 129 4205

103 Dome 134 4308

Average 3998 psi

The specified concrete strength is 5000 psi for laboratory cured cylinders

at 28 days. Using 85% for field cured cylinders would give us a value of 4250 psi
for field cured cylinders. The average strength gain demonstrated by the

45 day cylinder breaks was lower than expected and does not give a firm
indication that the field strength would meet the 4250 psi figure but does

show that the concrete is continuing to gain strength despite the prolonged
period of cold weather.
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Interoffice Memorandum
March 20, 1985

There are some notable inconsistancies in the test data such as the decrease
in strength from 28 day field cure to 45 day field cure for 3 of the 8 pours
for which 45 day field breaks are available. Due to these inconsistancies,
it was decided to perform some tests on the in-place concrete with the
Windsor Probe.

The Windsor Probe is approved for use by ASTM in comparing the relative strengths
of concrete but not in determining the actual strength, To obtain a comparison
to concrete which is known to be acceptable, testing was done on the Tank 108
dome in addition to the 4 domes with open NCR's. The Tank 108 dome had an
average 28 day field cure strength of 4890 psi and a taboratory cure strength

of 6325 psi.

A predicted field cure strength of the concrete was obtained by comparing the
Windsor Probe results for Tank 108 and the other domes with the field cure strength
for Tank 108. The following formula was used:

Probe results Tank "X" X 4890 psi = Predicted Field Cure Strength
Probe results Tank 108

Windsor Probe results for Tank 108 indicated an average strength of 5150psi
(8 tests) (concrete age of 113 days)

Tank Windsor Probe Strength Predicted Strength Age of Concrete
107 5213 psi (8 tests) 434G psi 107 days
102 4933 {6 tests) 4685 106

101 5040 (5 tests) 4787 98

103 4530 (6 tests) 4303 82

(Tank 103 was tested twice. There were problems with the roughness of the
concrete surface possibly effecting the results of the test so the first test
was discarded; the test locations were ground to an acceptable smoothress
(allowed by ASTM) and new tests performed.)

The results indicate predicted field cure strength in excess of 4250 psi with
an actual increase of essentially zero (0) (4303 versus 4308) for the Tank 103
dome to approximately 1500 psi for the Tank 107 dome when compared to the
field cured cylinder results. These predicted strengths are considered
spmewhat conservative since the base results from Tank 108 have the longest
cure time with Tank 103 having 31 days less cure tine.

In summary, considering the Windsor Probe resuTts on the in-place concrete along

with the cylinder test results (both lab. cured and field cured) 2]l encasement
concrete will develop the required strength to properly perform as intended in

the design. Some of the individual tests may indicate a problem but the overall
results indicate that the contractor has supplied and placed the concrete as specified

JWV/ss

Distribution: Attachment to NCR B-340-124
Attachment to NCR B-340-127
Attachment to NCR B-340-129
Attachment to NCR B-340-134
EA Goakey
JW Viita File
Central File
LB
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KAISER ENGINEERS

INSPECTION REPCRT

HANFORO
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J——y |
B-340 LHASE T Z-23 -85 £- 2655 |

DISCIPLINE JOB SITE ACTIVITY WEATHER EFFECT INFORMATION
CiviiStructura! ﬁ YES ND YES N
|
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TABLE 3 - PACTORS FOR COMPUTING WITHIN-TEST USING TABLE 3 (Px. 3 test report)
STANDARD DEVIATION*

Assume Moh's #4 Aggregate

Number of
Specimens Ild2 Exposed Probe Height
A B [o
0.8865
; 0. 5907 1.800 {nch 1.75 inch  1.825 inch
% 0857 psi conversion from Windsor coluem #4
s 0.4299 5100 pst 4750 psi 5275 pai
6 0.3945
7 0.3698 Range = 5275 (Hi) = 4750 (Low) = 525 psi
8 0,351
9 °.§§5§ Std. Dev. = Range x 0.5907. {from Table 3)
to 0.324
3248 Thus: 525 x .5907 = 310 (Std. Dev.)
* From Table B2, '"Manual! on Quality Controt Coeff. of Var. = Std, Dev, < Av. psi x 100
of Materials", AST™ Special Technical or
Publication Mo, 15-C. 310 2 5041 {av.)x .614 x 100 » 6,142

NOTE: Table may be used to Teport as many as ten tests.

AMERICAN CONCRETE INSTITUE COrY STANDARD 214-65

TABLE 2 - STANDARDS OF CONCRETE CONTROL

Coefficient of variation for different control standards
Class of operation
Excellent Goed Fair Pocr
Overe-all variarion: Below 10.0 to 15.0 to Above
Ceneral construction 10.0 15.0 20.0 0.0
Laboratory Control Below 5.0 te 7.0 to Above
5.0 7.0 10.0 ic.o
Within-test variaticns: Below 4.0 to 5.0 to Abave
Field eontrol 4.0 5.0 6.0 6.0
Laberstory Control Below 3.0 to 4.0 to Abgve
3.0 4.0 5.0 5.0

Note: These standards represent the average for 28.day cylinders computed from & large
number of teats. Di{fferent values for other than average concretes can be
expected,
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App. Figure B-55. Nonconformance Report B-340-129

S CONSTRUCTION
A goe oo - NONCONFORMANCE REPORT

Page ] of 2
(1A} Projeet, Location or Wo (1B} Title {1C) NCR Na.
B-340 Z41-AP TANK FARM (PHASE V) B-340-129 (1520-88)
”ED)) ::?}::I:;:‘:::::ncl Description (14 ittribution
DOE
REQUIREMENTS *K Lucas
I. A. Specification B-340-C5, Rev. 0, Section 03300, Paragraph ROCKWELL
3.7.1. The concrete will be tested to ACI 301, Sections *D L Bjorklund
16.3.4, 16.3.5, 16.3.6, and 16.3.8, and ACI 318, Section *R J Hennig
4.8.3. *L Koellermeier
B.  Specification B-340-C5, Rev. 0, Section 03300, Paragraph FEQo N
2.1.4.1, Minimum allowable compressive strength: 5000 psi JAJ
at 28 days. *T R Cloud
*W T Frisbee
2. ACI 318-77, Section 4.8.3.4. Procedures for protecting and
curing concrete shall be improved when the strength of field KEH
cured cyTinders at the test age designated for measuring *E L Backer
specified compressive strength is less than 85 percent of *D L Brown
that of companion laboratory-cured cylinders. R L Hand
R M Iten
(continued) *J R Nicholson
*J W Viita
{1F} Tag No. (1G) originator, Company and Oete, {1H} Suparvisars Review *T L wa] tD!]
E. L. Backer 12/27/8 Central File

*Field Project File:
28VSEBP TP
*Preliminary Copies

KEH Field Engineering
. ) Instructions
(2CT Justification

ﬁ2¥L§§TF1AS“ 2B} Acceptihte-of curing and protectiop-of
concrete pour s based he additional
Accept field cured cyTinders a 45 day break.

AL AS T URY

{2A) Disposition

B Rework 2C) Field cured inders are used to evalus E\%he“gfgsctiveness
of curing and protection of concrete in the structure..
O Repair eptance of concrete strength requirements is based on Tﬁb\\\\\\\\\\\
= cured cylinders which meet specified requirements. .
D Reject
2B Rev 1 & 2C Rev 1, see page 2 of 2
D Other {Specify)

(20) Additionar Doc

{Signature and Date)

{Signature and Date) {Srgnature and Date)
Zngr.

Engr N P ;/ Al (ASME)

{/ ‘Af Approval (Signa((i{re and Date|
vV .
Safpty N
Ig v 4 i
(F ,_ "

- Raguired Rev 1 Signatures/Rey 2 Reinitial A ﬂ?}’ﬁb@g l
As-Builts 3
o, F- 1204 (ASME)
oo M %7 EngpEt A i ‘
o S m W,@Wﬁ/gész} s P
1 ger a E W 32i0€ QA Jrbmidec ,;/ . % DOE W,
- 7 =1 7. &
B wa %pa/ W" i-it-g5 /pé%@ 59 N ﬁ/w i 2°
(28) Contr. Appravai {2F) (%G ) QOpr. Contr. Approval (2H] % EoncurrEnce 1

3A) N

D Other (Specify)

1A) List of Documeonts Atfected (4B} Documenuﬂcviud l

M/VF ‘ By. Date,

U.5. GOVERNMENT FRINTIN 3 OFFICE: 1863-695.150/102
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NCR B-340-129 (1520-88)
Page 2 of 2

NONCONFORMANCE DESCRIPTION

Concrete cylinder breaks for Tank 101 Dome area: Field cured cylinders
failed to make 5000 psi or 85% of Taboratory-cured cylinders.

Test No. Cylinder No. PST @ 28 Days

1. 3199-4 (FC) 4230
-5 (FC} 4210
-6 5480 0.85(5480) = 4658
-7 5360 0.85(5360) = 4556

2. 3199-11 (FC) 4210
-12 (FC) 4170
-13 5390 0.85(5390) = 4582
-14 5540 0.85(5540) = 4709

2B} INSTRUCTIONS Rev 1
Acceptance of curing and protection of the concrete pour shall be based on
the results of tests on 45 day field cylinders taken for the dome and/or
haunch pours on tanks 103, 104, 105, and 106,

2C) JUSTIFICATION Rev 1
Additional cylinders for 45 day strength tests are not available on this
tank for testing. The results of tests on field cured cylinders from
other tanks with the same concrete mix, protected by the same methods
and exposed to similar weather extremes will verify the concrete will
develop the specified strength.

2B} Instruction Rev 2
Accept as is
2C) Justification Rev 2

See attached letter dated 3/20/85 by EA Goakey and JW Vijta
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KAISER
ENGINEERS
HANFORD

INTEROFFICE MEMORANDUM
o Distribution DATE March 20, 1985

FrRam E. A. Goakey
J. W, Viita
COPIES TO

JOB NO,

sueseer Project B-340, NCR's B-340 - 124, 127, 1729 and 134

These NCR's were written because the field cured cylinder breaks did not meet
the ACI guideline of being within 85% of the laboratory cured breaks, Acceptance
of the concrete mix is based on the laboratory breaks where the field breaks
indicate the acceptability of the curing procedures in place and the effect

the weather may have on the in-place concrete.

Acceptance of NCR #134 per the original disposition was to be based on 45 day
cylinder breaks for that pour. Acceptance of the other 3 NCR's was to be

based on 45 day breaks for those pours for which spare cylinders were available
since all curing blankets and heat were removed from all pours after the first

week,
The results of the 28 day and 45 day field cured cylinder breaks are summarized
as follows:
Pour Slip # 28 day F.C. 45 day F.C.

Tank 103 Dome 3207 I308 pst 4798 psi

104 Dome 3204 4710 43805

105 Dome 3208 4720 4408

106 Dome 3202 4960 4832

106 Haunch 3200 5342 5660

104 Haunch 3203 4278 4725

103 Haunch 3205 4560 5042

105 Haunch 3206 5090 5110

Average 4746 psi 4860 psi
The average 28 day Field Cured cylinder breaks for the pours with the open
NCR's is:
NCR # 28 day F.C.

107 Dome 124 3458 psi

102 Dome 127 40720

101 Dome 129 4205

103 Dome 134 4308

Average 3998 psf

The specified concrete strength is 5000 psi for laboratory cured cylinders

at 28 days. Using 85% for field cured cylinders would give us a value of 4250 psi
for field cured cylinders. The average strength gain demonstrated by the

45 day cylinder breaks was lower than expected and does not give a firm
indication that the field strength would meet the 4250 psi figure but does

show that the concrete is continuing to gain strength despite the prolonged
period of cold weather.
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Interoffice Memorandum
March 20, 1985

There are some notable inconsistancies in the test data such as the decrease
in strength from 28 day field cure to 45 day field cure for 3 of the 8 pours
for which 45 day field breaks are available. Due to these inconsistancies,
it was decided to perform some tests on the in-place concrete with the
Windsor Probe.

The Windsor Probe is approved for use by ASTM in comparing the relative strengths
of concrete but not in determining the actual strength. To obtain a comparison
to concrete which is known to be acceptable, testing was done on the Tank 108
dome in addition to the 4 domes with open NCR's. The Tank 108 dame had an
average 28 day field cure strength of 4890 psi and a laboratory cure strength

of 6325 psi.

A predicted field cure strength of the concrete was obtained by comparing the
Windsor Probe results for Tank 108 and the other domes with the field cure strangth
for Tank 108. The foliowing formula was used:

Probe results Tank """ X 4890 psi = Predicted Field Cure Strength
Probe results Tank 108

Windsor Probe results for Tank 108 indicated an average strength of 5150psi
(8 tests) (concrete age of 113 days )

Tank Windsor Probe Strength Predicted Strength Age of Concrete
107 5213 psi (8 tests) 4949 psi 10T days
102 4933 (6 tests) 4685 106

101 5040 {5 tests) 4787 98

103 4530 (6 tests) 4303 82

(Tank 103 was tested twica. There were problems with the roughness of the
concrete surface possibly effecting the results of the test so the first test
was discarded; the test locations were ground to an acceptable smoothness
(allowed by ASTM) and new tests performed. )

The results indicate predicted field cure strength in excess of 4250 psi with
an actual increase of essentially zero (0) (4303 versus 4308) for the Tank 103
dome to approximately 1500 psi for the Tank 107 dome when compared to the
field cured cylinder results. These Predicted strengths are considered
somewhat conservative since the base results from Tank 108 have the Tongest
cure time with Tank 103 having 31 days less cure time.

In summary, considering the Windsor Probe results on the in-place concrete along

with the cylinder test results (both Tab. cured and field cured) all encasement
concrete will deveiop the required strength to properly perform as intended in

the design, Some of the individual tests may indicate a problem but the overal]
results indicate that the contractor has supplied and placed the concrete as specified

JHV/ss

Distribution: Attachment to NCR B-340-T124
Attachment to NCR B-340-127
Attachment to NCR B-340-129
Attachment to NCR B-340-134
EA Goakey
JW Viita File
Central File
LB
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TABLE 3 . FACTORS POR COMPUTING WITHIN.IEST
STANDARD DEVIATION®

Ramber of

Specimeng l/d2

0.8865
0.5%07
0.4857
0.4299
0.3946
0.3698
0,3512
0.3367
0.3249

DO onWw W

—

* Froa Table 82, '"Manual on Quality Contro}
of Materials", ASTM Special Technical
Publication No. ]5.C.

NOTE: Table may be used to report as mADTy

AMERICAN CONCRETE INSTITUE

copy

USING TABLE 3 (Ex. 3 test repar:)
Assume Moh's #4 Aggragate

Exposed Probe Height

A - c
1.800 inch 1.750 inch 1.825 inch
p#i conversionm from Windsor coluen #4
5100 pst 4750 pai 5275 pai

Range = 5275 (By) - 4750 (Low) = 525 psi
Std. Dev. = Range x 2.3907. (from Table 1)
Thus: 525 x .5907 = 310 {Std. Dev,}
Coeff, of Var. a Std, Dev. ¢ Av, psf x 100

ot
31C ¢ 5041 (av.) = .614 x 100 w 6.14%

ags ten tests,

STANDARD 214.65

TABLE 2 - STAMDARDS OF CONCRETE CONTROL

Coefficient of variation for different control standardg
Class of operation
Excellent Good Fair Pocr
Over-all variation: Below 10,0 teo 15.0 to Above
General construction 10.0 15.0 20.0 20.0
Leboratory Control Below 5.0 te 7.0 to Above
5.0 7.0 10.0 10,0
Within-test variations: Below 4.0 to 5.0 to Abave
Field econtrat 4.0 5.0 6.0 8.0
Laboratory Contrel Below 3.0 to 4.0 to Abgve
3.0 4.0 5.0 5.0

Note:
number of tegrs,
expected,

Different values

These standards represant the average for 28-day eylinders
for other than average concretes cap be

computed from a iarge
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App. Figure B-56. Nonconformance Report B-340-130

CONSTRUCTION

Ereiriees NONCONFORMANCE REPORT S
(1A} Project, Location or WO {18) Title {1C) NCR No. (] 520‘89)
B-340 241-AP_TANK FARM {PHASE V) 8-340-130
“EDJ) :;ﬁgg:;:;.r:n‘:nc- Description {191 Distrivution
DOE
REQUIREMENTS *K K Lucas
1. A. Specification B-340-C5, Rev. 0, Section 03300, Paragraph ROCKWELL
3.7.1. The concrete will be tested to ACI 301, Sections *0 L Bjorklund
16.3.4, 16.3.5, 16.3.6, and 16.3.8, and ACI 318, Section *R J Hennig
4.8.3. *£  Koellermejer
*C A Rieck
B. Specification B-340-C5, Rev. 0, Section 03300, Paragraph
2.1.4.7. Minimum allowable compressive strength: 5000 psi JAJ
at 28 days. *T R Cloud
*W T Frisbee

2. ACI 318-77, Section 4.8.3.4. Procedures for protecting and

curing concrete shall be improved when the strength of field KEH
cured cylinders at the test age designated for measuring *E L Backer
specified compressive strength is less than 85 percent of *D L Brown
that of companion laboratory-cured cylinders, R L Hand
R M Iten
{continued) *J R Nicholson
*J W Viita
*T L Walton
{(1F} Ta Q. riginator, Company an, ate uparvisors Review 3
e O L e ormpany and Date, 1/4/85 (] s s Central File
KI-:H Field Engineerip X0 /72 \/Or-/{/-/ Y. *Field Project File
[2A) Disposition (2B} instructions r g L AL ey 24]-AP Tk Fm
(2C) Justification *Pr‘e]iminary COD'iE‘S
0 Accepr asis 2B) Acceptance of curing and protection of the
#]  Conditions concrete pour shall be based on the additiognal
Accept field cured cylinders held for a 45 day break.
L rework 2C) Field cured cylinders are used to evaluate the effectiveness
of curing and protection of concrete in the structure.
O Repair Acceptance of concrete strength requirements is based on lab
cured cylinders which meet specified requirements.
D Reject
J Other (Specify)
(2D} Additional Poc
Aeguired
O AsBuiles
O Rl
Other
D S;::ifv
ﬁﬂ N/A
28} cony, Approval (2F) ) (26} gor. contr Approval 2H1 concurrence
(Signature and Data) A-E Approval (Signature and Datey fSigna'cu__re and Datel ; JSHnature and Date)

Temr / (KEME)

Engr. Design 3 s \g 2 f-gs R
Ak, Vo [ S, SSF U] —

[Ty ~rerps | : } ‘QTO
| ?m WS . 4-8¢ wf/i?
X Disposition Effected As Directed. @cn Closed v 4

7 . T s ,’ rd [//
s | Raatn AN 2)isfes
Other {Spacify) Criginator or Representative Odte

4A} List of Documents Affected (4B) Documents Revised

Won) & i« FAA pe L/ 17 (Ao

U5 GOVERNMENT PRINTIN 3 OFFICE 1983-685-160/102
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NCR B-340-130 (1520-89)
Page 2 of 2

Concrete cylinder breaks for Tank 104 Haunch area: field cured cylinders
failed to make 5000 psi or 85% of laboratory-cured cylinders.

Test No. CyTlinder No. PST @ 28 Days
3 3203-23 [FC) 4050
-24 (FC} 3990
~-25 5340 0.85(5340) = 4539
-26 5200 0.85(5200) = 4420
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COPIES TO
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KAISER
ENGINEERS
HANFORDO

INTEROFFICE MEMORANDUM

DATE

FROM

JOB NO.

March 18, 1985

E. A. Goakey }Zzéy

sussect B~340 Z471-AP TANK FARM NCR B-340-130

A total of three (3) pairs of field cured and three (3) pairs of Taboratory
cured cylinders were tested at twenty-eight (28) days and forty-five (45)
days for the concrete in question on NCR B-340-130.

The following summarizes the results:

Test No.

}
2
3

Average

Test No.

1
2
3

Average

Increase in Average
Strength 28 day to

45 day

28 day Lab. Cured Strength

5355 psi
5415 psi
5270 psi

5345 psi

45 day Lab. Cured Strength

6150 psi
6000 psi
5510 psi
5885 psi
Lab. Cured

540 psi

28 day Field Cured Strength
4555 psi
4260 psi
4020 pst
4280 psi
45 day Field Cured Strength
4865 psi
4730 psi
4580 psi
4725 psi
Field Cured

445 psi

The gain in strength of 445 psi from the 28 day to the 45 day field cured

breaks provides assurance that the curin
despite the extended period of cold weather.

g of the concrete was continuing
The in place concrete would

be better protected due to the increased mass of the haunch area and based
on engineering judgement would have an in place strength in excess of 5000 psi.

EAG/ss

Distribution: Attachment to NCR B-340-130
J. W. Viita
Central File
E. A. Goakey File

LB

DDE-Fichiang, WA
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App. Figure B-57. Nonconformance Report B-340-132

RL-604 iZ-80)

CONSTRUCTION

3009 2081 NONCONFORMANCE REPORT Page 1 of ?
{1A) Project, Location or WO (tB} Titia {1C) NCRA Ne.
B-340 241-AP_TANK FARM (PHASE V) B-340-132( 1520-90)
“gll :;?‘gg;;:;:rn':ncl Dascription (12} Distribution
DOE
REQUIREMENTS *K K Lucas
. A, Specification B-340-C5, Rev. 0, Section 03300, Paragraph ROCKWELL
3.7.1. The concrete will be tested to ACI 301, Sections *D L Bjorklund
16.3.4, 16.3.5, 16.3.6, and 16.3.8, and ACI 318, Section *R J Hennig
4.8.3, *E  Koellermeier
*C A Rieck
B. Specification B-340-C5, Rev. 0, Section (3300, Paragraph
2.1.4.1. Minimum allowable compressive strength: 5000 psi JAJ
at 28 days. *T R Cloud
*W T Frisbee
2. ACI 318-77, Section 4.8.3.4. Procedures for protecting and
curing concrete shall be improved when the strength of field KEH
cured cylinders at the test age designated for measuring *t L Backer
specified compressive strength is less than 85 percent of *D L Brown
that of companion laboratory-cured cylinders, R L Hand
R M Iten
(continued) *J R Nicholson
*J W Viita
{1F} Tag No. £1G} Originator, Company and Oets, Q) (1H) Supervisors Raviaw T L wa]ton
E. L. Backer 1/15/85 P Central File
| KEH Field Engineering FEBE Aidinn *Field Project File
(2A) Disposition gg)) L:\J::;J:E::; *54]:[.AP . Tk FmC .
Ll Accepr asis 2B) Acceptance of curing and protection of the concrete TTeliminary Copies
Conditional pour shall be based on the additional field cured cylinders
M oo held for a 45 day break.
0 Rework 2C) Field cure cylinders are used to evaluate the effectiveness
of curing the protection of concrete in the structure. Acceptance
O Aepsic of concrete strength requirements is based on lab cured
cylinders which meet specified requirements.
D Reject
L] Orher (Specify)
(2D} Additional Dog
Required
D As-Builts
O ’BFC
[+
D E‘l’jthe_rf
pecify
X wa
:25) nir rova ( ) r ontr rowv. H oncurrence
(Sigr?artu'reAapnpd Dale) “ A-E Approval (Signature and Date) e ?Spig-nz(:’tu,';; ;'-J:éippDatee;l,‘ ) : J(Swgga(ur: aend Date}
Engr. Dasign Satery En L pactin r/, f4al (ASME!

fden e, Vs

/;

M-

= BB N

éf;l é.mfozi e £

@3 a) ; / (/
Disposition Effected As Dirfcted. NCR Closed

1 ower (Specify)

1/ z 95| -
R s vk L) 27 T LY

N o bl

3/19/85

Qriginator or Aepresentative

gate 7

{4A] List of Documents Atfected

By

Date

‘ (4B) pDocumaents Ravised

L. éf;ﬁfﬁizzd.;/Lkaf€94;k%i//§ﬁpa¢

TS GOVERNMENT PRINTING QFFICE: 1983-695.150/102 ’
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B-340-132 (1520-90}
Page 2 of 2

Field cured cylinders for the Tank 103 Haunch Area failed to make 5000 psi or
85% of the laboratory-cured cylinders.

Test No. Cylinder No. PSI @ 28 Days
1. 3205-23 (FC) 4160
-24 (FC) 4170
-25 5570 0.85(5570) = 4735
-26 5300 0.85(5300) = 4505
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KAISER

ENGINEERS
HANFORO

INTEROFFICE MEMORANDUM
o Distribution below DATE March 18, 1985

FROM E. A. Goakey g&‘%

COPIES TO

JOB NO.

SUBJECT

Project B~340 241-AP TANK FARM NCR B-340-132

A total of three (3) pairs of Taboratory cured and three (3) pair of field
cured cylinders were tested at twenty-eight (28) days and forty-five (45)
days for the concrete in question on NCR-B-340-132. The results are
summarized as follows:

Test No. 28 day lab. Cured Strength 28 day Field Cured Strength
1 5290 psi 4435 psi
2 6200 psi 5080 psi
3 5435 psi 4165 psi
Average 5640 psi 4560 psi
Test No. 45 day Lab. Cured Strength 45 day Field Cured Strength
1 5785 psf 4825 psi
2 6660 psi 5605 psi
3 5555 psi 4955 psi
Average 6000 psi 5130 psi
Increase in Average Lab. Cured Field Cured
Strength 28 days to
45 days 360 psi 570 psi

The gain in strength of 570 psi from the twenty-eight (28) day to forty-five
(45) day field cured breaks provides assurance that the curing of the concrete
was continuing despite the extended period of cold weather. The forty-five (45)
day average field cured strenth of 5130 is greater than the minimum design
strength of 5000 psi.

EAG/ss

Distribution: Attachment to NCR B-340-132
J. W. Viita
Central File

E. A. Goakey File
LB

DOE-Achland. WA

B-166



RPP-RPT-55983, Rev. 0

App. Figure B-58. Nonconformance Report B-340-134

Lo ; CONSTRUCTION ‘
RL804 1280 NONCONFORMANCE REPORT - Page___ 1 o 2

{5472006.604) —c
(1A) Project, Location or WO (18) Titie {1C) NCR No.
B-340 241-AP TANK FARM (PHASE V) B-340-134 (1520-92)
(1D} Requirements A {1J) Distribution
{1E) Nonconfarmance Dascription
DOE
REQUIREMENTS *K K Lucas
1. A. Specification B-340-C5, Rev. 0, Section 03300, Paragraph ROCKWELL
3.7.1. The concrete will be tested to ACI 301, Sections *D L Bjorkiund
16.3.4, 16.3.5, 16.3.6, and 16.3.8, and ACI 318, Section *R J Hennig
4.8.3, *E Koellermeier
*C A Rieck
B. Specification B-340-C5, Rev. 0, Section 03300, Paragraph
2.1.4.1, Minimum allowable compressive strength: 5000 psi JAd
at 28 days. *TR Cloud
*W T Frisbee
2. ACI 318-77, Section 4.8.3.4. Procedures for protecting and
curing concrete shall be improved when the strength of field KEH
cured cylinders at the test age designated for measuring *E L Backer
specified compressive strength is less than 85 percent of *D L Brown
that of companion laboratory-cured cylinders. R L Hand
R M Iten
(continued) *J R Nicholson
* W Viita
{1F) Tag No. (1G) Originatar, Company and Data, A‘\ 1H) Supervisors Review *T L walton
E. L. Backer 1718/8 C"/'( | Suorvors
KEH Field Engineering / YY\{ﬁQ,é{}Nﬂ\y\
{ZA) Disposition {28) }nst(u;twc_mn e mx
m necent Ao i {2C) Justification *PTE] 'I]T“ nary Cop.ies
éi 2B) Acceptance of curing and protection of the concrete

pour shall be based on the additional field cured

Rocept cylinders held for a 45 day break.
] Rework
2C) Field cure cylinders are used to evaluate the effectiveness
L Reparr of curing and protection of concrete in the structure. Acceptance
of concrete strength requirements is based on lab cured cylinders
O Reijsct which meet specified requirements.
D Other (Specify)

(20) Agditional Do
Requirad

O As-Buiits
O N
D gpl::irfy
2 e Rev 1 Reinitial
'2E) (2F) (2G) Opr. Cantr, A 1] Concurrence

Contr, Approval

pproval
Dgpp!

2 [Signature angd {Signature and Date)

{Signature and Date}

- 2‘4’“/‘& Fﬁ;@'ﬁ’(

1A M Y g
i

3A)
M Disposition Effected Ag Diremeé./ NCR Closed
O0  other ispecify)

A-E Approval (Signature and Date)
£

LA) List of Documants Atfected ’(493 Documants Revised

By Cata

U.S. GOVERNMENT PRINT(N 3 OFFICE 1983-6595-150/102
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NCR B-340-134 {1520-92)
Page 2 of 2

Tank 103 Dome concrete cylinder breaks at 28 days: field cured cylinders fajled
to make 5000 psi or 85% of Taboratary-cured cylinders,

Test No. Cylinder No. PSI @ 28 Days
1. 3207-4  (FC) 4080
-5 {Fc) 4320
-6 5230 0.85(5230) = 4446
-7 5010 0.85(5010) = 4256

2B) Instructions Rey ]
Accept'as is
2C) Justification Rey 1

See attached letter dated 3/20/85 by EA Goakey and JW Viita
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KAISER
ENGINEERS
HANFORD

INTEROFFICE MEMORANDUM
To Distribution DATE March 20, 1985

FRoM E. A. Goakey
J. W. Viita
COPIES TO

JOB NO.

sueect Project B-340, NCR's B-340 - 124, 127, 129 and 134

These NCR's were written because the field cured cylinder breaks . -dig not meet
the ACI guideline of being within 85% of the laboratory cyred breaks. Acceptance
of the concrete mix is based on the laboratory breaks where the field breaks
indicate the acceptability of the curing procedures in Place and the effect

the weather may have on the in-place concrete,

Acceptance of NCR #134 per the original disposition was to be based on 45 day
cylinder breaks for that pour. Acceptance of the other 3 NCR's was to be
based on 45 day breaks for those pours for which spare cylinders were available
since all curing blankets and heat were removed from al? pours after the first

week.
The results of the 28 day and 45 day field cured cylinder breaks are summarized
as follows:
Pour Siip # 28 day F.C. 45 day F.c,

Tank 103 Doma 3207 4308 psi 98 psi

104 Dome 3204 4710 4805

105 Dome 3208 4720 4408

106 Dome 3202 43960 4832

106 Haunch 3200 5342 5660

104 Haunch 3203 4278 4725

103 Haunch 3205 4560 5042

105 Haunch 3206 5090 5T10

Average 4746 psi 4860 psi
The average 28 day Field Cured cylinder breaks for the pours with the open
NCR's is:
NCR # 28 day F.C.

107 Dome 124 3458 psi

102 Dome 127 4020

101 Dome 129 4205

103 Dome 134 4308

Average 3998 psi

The specified concrete strength is 5000 psi for Taboratery cured cylinders

at 28 days. Using 85% for field cured cylinders would give us a value of 4250 psi
for field cured cylinders. The average strength gafn demonstrated by the

45 day cylinder breaks was lower than expected and does not give a firm
indication that the field strength would meet the 4250 psj figure but does

show that the concrete is continuing to gain strength despite the prolonged
Period of cold weather,

Rlamd wia
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Interoffice Memorandum
March 20, 1985

There are some notable inconsistancies in the test data such as the decrease
in strength from 28 day field cure to 45 day field cure for 3 of the 8 pours
for which 45 day field breaks are available. Due to these inconsistancies,
it was decided to perform some tests on the in-place concrete with the
Windsor Probe.

The Windsor Probe §s approved for use by ASTM in comparing the relative strengths
of concrete but not in determining the actual strength. To obtain a comparison
to concrete which is known to be acceptable, testing was done on the Tank 108
dome in addition to the 4 domes with open NCR's. The Tank 108 dome had an
dverage 28 day field cure strength of 4890 psi and a laboratory cure strength

of 6325 psi.

A predicted field cure strength of the concrete was obtained by comparing the
Windsor Probe results for Tank 108 and the other domes with the field cure strength
for Tank 108. The following formula was used:

Probe results Tank "x" X 4890 psi = Predicted Field Cure Strength
Probe results Tank 108

Windsor Probe results for Tank 108 indicated an average strength of 5150psi
(8 tests) (concrete age of 113 days)

Tank Windsor Probe Strength Predicted Strength Age of Concrete
107 5213 psi (8 tests) 4949 psi 107 days
102 4933 {6 tests) 4685 106

101 5040 (5 tests) 4787 98

103 4530 (6 tests) 4303 82

(Tank 103 was tested twice. There were problems with the roughness of the
concrete surface possibly effecting the results of the test s50 the first test
was discarded; the test locations were ground to an acceptable smoothness
(allowed by ASTM) and new tests performed. )

The results indicate predicted field cure strength in excess of 4250 psi with
an actual increase of essentially zero (0) (4303 versus 4308) for the Tank 103
dome to approximately 1500 psi for the Tank 107 dome when compared to the
field cured cylinder results. These predicted strengths are considered
somewhat conservative since the base results from Tank 108 have the longest
cure time with Tank 103 having 31 days less cure time.

In summary, considering the Windsor Probe results on the in-place concrete along

with the cylinder test results (both Tab. cured and field cured} all encasement
concrete will develop the required strength to property perform as intended in

the design. Some of the individual tests may indicate a problem but the overall
results indicate that the contractor has supplied and placed the concrete as specified

JWV/ss

Distribution: Attachment to NCR B-340-124
Attachment to NCR B-340-127
Attachment to NCR B-340-129
Attachment to NCR B-340-132
EA Goakey
JW Viita File
Central File
LB
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TAELE 3 - FPACTORS FOR COMPUTING WITHIN-TEST
STANDARD DEVIATION*

Fumber of
Specimeng

0.4299
0.3946
0.3658
Q.3512
0.3367
0.324%

Ommqo«u&-un

Py

* From Table B2, "Manual on Quality Control
of Materials", ASTM Special Technical

USING TARLE 3 (Ex. 3 rest reper:t)
Assume Moh'; #4 Aggregate

Expcsed Probe Height

A B c
1.800 inch 1.750 inch 1.825 inch
psl conversion from Windsor coluem #4
5100 pet 4750 pat 5275 psi

Range « 5275 (B1) - 4750 (Low) = 535 psi
Std. Dev, = Range x 0,5007. (froa Table 1)
Thus:

Coeff,

525 x .5%07 = 310 (Std. Dev.,)

of Var. « Std, Dev, T Av, psf x 100

or
Publication Mo, 15.c. 614 x 100 = 6,522

310 2 5041 {av,) =

NOTE: Table may be uged to Teport as many as ten tests.

AMERICAN CONCRETE INSTITUE cory STANDARD 234-65

TABLE 2 - STANDARDS OF CONCRETE CONTROL,

Coefficient of variation for diffarent control standarse ’
Class of operation
Excellent Good Fair Pocr -,
Over-all variation: Below 10.0 to 15.0 to Above
General construction 10.0 15.0 20.0 20.0
Laboratory Control Below 5.0 to 7.0 to Above
5.0 7.0 10.0 100
Within-test variations: Below 4.0 to 5.0 to Above
Field control 4,0 5.0 6.0 6.0
Laboratory Contrel Below 3.0 te 4.0 to Above
3.0 4.0 5.0 5.0

Note: Thegs standards
nunber of regty,

expected.

Tepresent the average for 28-day cylinders conputed from a lacge
Different values for other than average concretes can be
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