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EVALUATION OF STRUCTURAL ISSUES
RELATED TO ISOLATION OF THE 105 KE/105 KW DISCHARGE/PICKUP CHUTES

1.0 INTRODUCTION

1.1 STRUCTURAL COMPONENT DESCRIPTIONS

The 105 KE and 105 KW discharge/pickup chutes 1ie between the north wall
of the reactor building and fuel storage basins. When the K reactors were
operating, fuel was discharged from the reactors into the discharge/pickup
chute. As shown in Figures 1-1 through 1-3, a thick wall, commonly referred
to as the center island, separates the discharge/pickup chutes from the fuel
storage basins. At the ends of the center island, relatively narrow gateways
exist, which allowed for underwater transfers of fuel and equipment from the

discharge/pickup chute to the basin.

Reactor Building
- Steel Superstructure
Reactor Building
Concrete Walls
Basin Steel Superstructure \ /Shielding
VVEMBrLever/’
\
Concrete Fuel Storage Basin . Discharge Chute
N“
Center Island

Figure 1-1. North/South Cross Section of the Reactor Building and Basin.

2
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L =
—/1 %I‘
I_. - -
Ruel Storage Basin
. . C=—xC

L Isolation Bﬁ'ners

= (at Gatewpys) [===—=000
- = ™=

— , \}\ Center Island

/.

/
Discharge Chute

Figure 1-2. Overview Sketch of the Basin Showing the Location of Isolation
. Barriers.

The interface between the reactor building and the discharge/pickup
chute involves non-reinforced construction joints, which were initially sealed
with cast-in-place rubber water stops. Because of the seismic vulnerability
of these construction joints, the decision has been made to place "isolation
barriers" over the narrow gateways, as shown in Figures 1-2 and 1-3. If a
significant leak through the construction joint is induced by a seismic event,
the isolation barriers would 1imit the water loss to the discharge/pickup
chute region.

In the event of a discharge/pickup chute drainage, the center island and
isolation barriers must be capable of carrying the static pressure head from
the basin water. If the discharge/pickup chute drainage was induced by a
seismic event, seismic aftershocks could occur after the discharge/pickup
chute has drained. The aftershock loading would add to the static pressure
loading.

Note in Figure 1-3 that a seismic support exists in 105 KE which
connects the center island to one of the basin divider walls. Removable
seismic supports were also installed in 105 KW, connecting the center island
to the north wall of the reactor building. This 105 KW seismic support design
concept has been criticized because of the potential for center island damage
from reactor building deformations transferred to the center island through
the seismic supports.

The purpose of this report is to address the structural concerns
associated with the isolation of‘the discharge/pickup chute. Structural
adequacy of the center island, center island seismic supports, isolation
barriers, and isolation barrier support walls is addressed. Structural
concerns related to chute isolation are also addressed, including hardware
handling/drop safety issues, basin hardware relocation concerns, and the issue

1-2
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Floor Construction Joint

Discharge Chute

- ;d C |

Isolation Bairier ggl:;::lft J—
Support el (KE only) |::
isolation =
Barriers

g — e —

~—~Basin Dlvider Wall— -— — yooh

Figure 1-3. Plan View of Discharge Chute Region.

6f raising the basin wafer height for exposure reduction.

A list of the structural components evaluated, and the associated
drawings are provided in Table 1-1. A drawing error was discovered which is
worthy of note. Drawings H-1-21054, H-1-21057 and H-1-21071 show an eight

Table 1-1. List of Structural Components and Drawings.

Component Drawing Number Drawing Title Rev.
No.
Center Island H-1-21054 Structural Concrete, Foundation 6
and Adjacent Plan, Storage and Transfer Area
Concrete
Structures Structural Concrete, Floor Plan
H-1-21057 & Sections at Elev. 0'-0", 4

Storage & Transfer Area

Structural Concrete, Sections &

H-1-21071 Details Below Elev. 0'-0", 7
Storage & Transfer Area

105 KE Seismic H-1-34900 Structural Brace ) 1
Support
105 KW Seismic H-1-34853 Structural Storage Area Conc 1
Supports. Wall Hinged Brace .
Isolation - H-1-80104 Basin Discharge/Pickup Chute 1
Barriers Isolation Barriers

1-3
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inch corner recess in the various basin gateways. As discovered by visual
inspections, these corner recesses do not exist. Although limited, this type
of problem has been encountered elsewhere within the basins and inspections of
plant configuration were routinely performed to support the analyses.

1.2 DISCHARGE/PICKUP CHUTE ISOLATION STRUCTURAL ISSUES

Section 1.1 introduced the structural issues associated with isolation
of the discharge/pickup chute, which are expanded upon in this section. The
primary issue associated with chute isolation is the transfer of the water
retention boundary to the center island. Under normal operations, the
resultant lateral load on the center island is zero because there is water on
all sides. If a sudden chute drainage resulted from a seismic event, the
north boundary of the discharge/pickup chute (center island, isolation
barriers, and adjacent stub walls) must carry the basin-water pressure head.
If a post-drain seismic event occurs, e.g. from an aftershock, then this
boundary must support the static and dynamic water pressures as well as the
seismic inertia loading.

— — The center island wall is very thick, with a 69-in. base dimension.
However, the amount of reinforcing steel is minimal; specifically, 3/4-in.
rebar spaced at 18 in. To provide additional center island structural
support, an 18-in. deep beam was added to 105 KE in 1983, which anchors the
center island to the adjacent basin divider wall, as shown in Figure 1-3.
Because no formal structural documentation was found for this seismic support
hardware, it is addressed in this report.

In 1981, "hinged braces" were designed for the 105 KW center island
under Project H-508. The hinged design was selected to allow operations to
pivot the braces to the side when the braces interfered with hardware movement
within the discharge/pickup chute. These braces are anchored to the north
wall of the reactor building. Because the reactor building is relatively
tall, building rocking will occur during a seismic event, which may impose
unacceptable deformations on the center island. Because the center island has
such a broad base, there is 1ittle concern for center island tipping.

However, reactor-building-induced deformations could open up the construction
joint at the base of the center island, which could result in unacceptable
Jeakage. Because of this concern, an evaluation of the 105 KW center island
was performed both with and without the structural braces in place.

The 105 KE fuel storage basin has a significant contaminated "bathtub
ring" which results in high exposures to personnel working above the basin.
Due, -in part, to the chute isolation activities, one of the options being
considered for reducing radiation exposures is to raise the water level about
18 in. To prevent a center island overload, due to excessive water heights on
the basin side, weirs in isolation barrier doors have been introduced to
prevent basin side water heights from exceeding 16 ft 3 in., when the chute is
drained. However, the increased water height on both sides of the center
island increases the dynamic water pressures during a seismic event. This
increase in the dynamic water pressures is addressed in Section 5.1.1.

Considerable hardware handling was anticipated during installation of
the isolation barriers. If hardware is dropped from a significant height,
there is a concern that the dropped hardware could punch through the basin
floor-and drain the basin. This hardware drop issue was addressed in a

1-4
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generic way, to cover both current and future hardware handling concerns. The
issue evaluation is documented in Appendix C and summarized in Section 9.0.

Another safety issue associated with discharge/pickup chute isolation is
the potential for seismic-induced sliding of hardware which could impact the
isolation doors and reduce their post-seismic effectiveness. Therefore, an
evaluation of this hardware sliding concern was performed and is documented in
Section 7.0.

Safety concerns associated with seismic-induced sloshing were also
raised during the chute isolation activities. Although slosh height
predictions had been previously performed, they had not been documented.
Thus, slosh height calculations are provided in Appendix C and discussed in
Section 8.0.

The final structural issue addressed is the structural design adequacy
of the isolatjon barrier hardware. Although there was an existing isolation
barrier design dating back to 1979 (Drawing No. H-1-42659), significant
modifications to the design were made. The calculations supporting the
current design configuration (Drawing No. H-1-80104) are provided in
Appendix A.

1.3 STRUCTURAL ACCEPTANCE CRITERIA

The basic design criteria document for Hanford site structures is
SDC-4.1 (DOE 1993). The specific guidelines, codes, and standards to be
applied to Hanford structures are specified in Section 2.2 of SDC-4.1. For
reinforced concrete structures both ACI-318 (ACI 1989) and ACI-349 (ACI 1990)
are listed. For steel structures, both the AISC Manual (AISC 1989) and the
ANSI/AISC N690 code (ANSI/AISC 1984) are listed. For seismic and other
natural phenomena hazard loading, SDC-4.1 specifies UCRL-15910 (Kennedy
et al. 1990). Supplemental guideline documents such as ASCE 1980a and BNL
1993 were also utilized. )

A 1isting of the various components/issues evaluated and the

corresponding criteria documents is provided in Table 1-2. These issues are
addressed, in the order shown, in the Sections 4.0 through 9.0.
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Hardware Handling
Accident

of Nuclear Plant Facilities,
ASCE Manuals and Reports on
Engineering Practice- No. 58

Table 1-2. Criteria Documents Utilized in Chute Isolation Issue Resolutions.
Issue Criteria Document Reference
Isolation Barrier Design Steel Construction Manual AISC 1989
Adequacy
Center Island Structural. | Code Requirements for Nuclear ACT 1990
Adequacy Safety Related Concrete
Structures, ACI 349
Center Island Suppoft Nuclear Facilities, Steel AISC 1984
Brace Structural Adequacy | Safety Related Structures for
Design Fabrication and
Erection, N690-1984
Isolation Barrier, Code Requirements for Nuclear ACI 1990
Concrete Support Wall Safety Related Concrete
Structural Adequacy Structures, ACI 349
Seismic-Induced Sliding S1liding Response of Rigid Aslam et al.
of Discharge/Pickup Chute | Bodies to Earthquake Motions 1975
Hardware
Seismic-Induced Sloshing Seismic Design and Evaluation BNL 1993
Guidelines for The Department
of Energy High-Level Waste
Storage Tanks and
Appurtenances, Section 4.7 .
Basin Floor Damage Due to | Structural Analysis and Design | ASCE 1980b
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2.0 SUMMARY AND CONCLUSIONS

The details of the structural issue resolutions addressed in this report
are provided in the appendices. Individual summaries of the evaluations are
contained in Sections 4.0 through 9.0. The individual summaries were
condensed into a single summary which is provided.in this section.

A tabular summary of the results is provided in Table 2-1. Table 2-1 .
was developed by selecting the critical item for each individual component or
issue. Note that positive safety margins are reported for all components. A
discussion of Table 2-1 items needing additional explanation follows below.

Note the second item in Table 2-1 is associated with a seismic event
occurring with water on both sides of the center island: The bounding water
depth for this event is 17.5 ft, as discussed in Section 3.1. The safety
margin shown is for both K East and K West with no credit being taken for the
seismic supports. Thus, even with the K West Basin seismic supports removed,
the center island is structurally adequate if the water height is increased to
the 17.5 ft level.

Explanations are in order for the safety margins shown for the empty
discharge/pickup chute cases. The safety margins for the 105 KE and 105 KW
basins are different because the 105 KE center island has a permanent seismic
support on the north side of the center island, which doesn't exist for 105
KW. The 105 KW center island has removable seismic supports which anchor to
the reactor building.. Anchorage to the reactor building results in a
potentially inadequate "rattle space" between the reactor building and center
island. As discussed in Section 5.2.2, various center island seismic support
options have been considered for 105 KW. The simplest and recommended option
is to remove the 105 KW seismic supports because of the potential for seismic-
induced-deformation damage to the center island. .However, as demonstrated in
Section 5.2.2, there is an adequate margin against collapse without the
seismic supports.

Although all safety margins are shown as positive, there is one
potential Toading which is not included in the current evaluation. As
discussed in Section 3.3 of this report, it may be possible for the fuel racks
to move against the center islands and add to the seismic loading. Although
the fuel weight is relatively high, the Tow profile of the fuel racks results
in a relatively low moment addition. Further, there are a number of factors
mitigating the load transmission to the center island, such as friction.
However, since the center island.seismic safety margin is small, a negative
safety margin is possible. This fuel rack loading issue was not resolved at
the time this report was written. .

‘It is recommended that the fuel rack loading issue be reviewed when the
fuel rack analysis is completed. If the review indicates that the additional
loading results in negative safety margins with no center island seismic
support, then a designed solution may be necessary. As examples, seismic
supports in both basins or rack modifications which reduce the effective rack
moment arm from 17" above the basin floor to the basin floor may be necessary
in order to resolve the issue. :
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Table 2-1. Discharge/Pickup Chute Isolation Issues, Evaluation Results
Summary.
Component/Issue Critical Critical | Allowable Margin
Category Value of ;
Safety
105 KE/105 KW Support Bracket, 0.68 1.00 +0.46
Isolation Barriers | Tie Rod Normal
Condition Loading
105 KE/105'KW Seismic Bending | 71,000 81,000 +0.14
Center Islands, Moment at Base ft-1bf/ft ft-1bf/ft .
Full
Discharge/Pickup
Chute, 17.5 ft
Water Depth, No
Seismic Support
105 KE Center Seismic Bending 87,260 96,930 +0.10
Istand, Empty Moment at Base ft-1bf/ft ft-1bf/ft
Discharge/Pickup .
Chute, W/ Seismic
Support
105 KW Center Seismic Bending 99,800 - 100,600 +0.01'
Island, Empty Moment at Base ft-1bf/ft ft-1bf/ft
Discharge/Pickup
Chute, No Seismic .
Support
Isolation Barrier Empty Chute 13,690 16,100 +0.18
Support Wall Normal Conditions | ft-1bf/ft ft-1bf/ft
Bending Moment
Isolation Barrier Seismic-Induced 2 ft 4 ft  +1.00
Support Brackets Hardware Sliding
Damage
105 KE/105 KW Seismic-Induced 19 in. 39 in. +1.05
Basins Sloshing Above
Freeboard
105 KE/105 KW Allow. Hardware 2/3(hp) hp: Height +0.50
Basins Hand1ling Height to Avoid
(Drop Accident) Floor
Penetration

' Margin of Safety = Allowable Value + Predicted Value - 1.0.
structural allowable has been met.
structural failure is predicted.

1.5 against failure.

2-2

A positive margin indicates that the
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moment arm from 17" above the basin floor to the basin floor may be necessary
in order to resolve the issue.
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3.0 LOAD DESCRIPTIONS

3.1 WATER DEPTH

The loading magnitude associated with discharge/pickup chute isolation
is very sensitive to basin water depth. Currently, the normal operating water
depth is 16 ft 8 in. (WHC 1993) with normal operations maintaining water
levels slightly below 16 ft. As discussed above, a seismic event could result
in a rapid drain of the discharge/pickup chute. With the introduction of the
isolation barriers, basin drainage would be prevented. The maximum water
Jevel in the basins, with the chute drained, is 16 ft 3 in. This basin-side-
only water depth is controliled by the placement of drain weirs in the
isolation barriers located 16 ft 3 in. above the basin floor. Thus, all Toad
cases involving a drained discharge/pickup chute, assumed a water depth of 16
ft 3 in. The one exception to this design depth was the isolation barrier
design calculations which conservatively assumed a maximum water level
corresponding to the top of the isolation barrier.

As this report was being prepared, there was an ongoing study evaluating
options for reducing the radiation exposures to personnel working in the
105-KE basin area. One of the dose reduction options being considered
involves raising the basin water level to 17 ft 6 in. This increased water
depth was addressed for the full-chute Toad case. If this increased water
depth is adopted in future operations, it would not affect the empty-chute
basin water level because of the drain weirs, discussed above, placed at the
16 ft 3 in. level. )

3.2 SEISMIC LOAD DESCRIPTION

The Hanford Site Design Basis Earthquake (DBE) is defined in SDC-4.1
(DOE 1993). For Safety Class 1 non-reactor structures, including the fuel
storage basins, the DBE definition is specified in Section 3.1.2.1 of SDC-4.1,
which refers to the Figure 3 response spectra. The peak horizontal ground
acceleration, per the SDC-4.1 definition, is 0.2 g. The peak vertical ground
acceleration is specified as 2/3 of the peak horizontal value, or 0.13 g.

For the discharge/pickup chute isolation structural issues, the critical
Toad case is associated with a seismic event occurring when there is no water
in the discharge/pickup chute. Because a chute drainage is assumed to be
seismic induced, an empty chute/seismic event combination would be due to a
seismic aftershock. By definition (Bolt 1988), an aftershock should be
"smaller" than the DBE. However, there does not appear to be a quantitative
definition of a design basis aftershock. Therefore, the aftershock loading.
considered herein, was conservatively assumed to be equal in magnitude to a
DBE. :

3.3 LOAD LISTING

The loading considered in addressing discharge/pickup chute isolation
jssues are all associated with either normal operations or seismically
related. A Tlisting of the loads considered is provided in Table 3-1.
Additional Toading details can be found in the component calculations.

3-1
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Table 3-1. Discharge/Pickup Chute Isolation Loadings Considered.

depth of 17 ft 6 in.

Event Load Description Comments

Normal Maximum basin water Discharge/Pickup Chute water
depth of 17 ft 6 in. depth same as basin
Dead weight - Gravity loading on the center

island

Equipment handling and Maximum equipment height handling
installation in the criteria established as a
discharge/pickup chute function of equipment weight
& basin

Seismic Maximum basin water Initial shock water depth on both

sides of the center island

Maximum basin water
depth of 16 ft 3 in.

Aftershock basin water depth with
discharge/pickup chute drained

Seismic inertial load
of 0.2 g horizontal and
0.13 g vertical

Design Basis Earthquake used for
both initial shock and aftershock

Dynamic water pressure

Dynamic load effects associated
with the basin water (sloshing
and impulsive loads)

Hardware s]iding.

Maximum sliding distances
estimated for unanchored
equipment resting in the
discharge/pickup chute

Reactor building
rocking

Reactor building north wall
rocking deformations imposed on
105 KW center island if seismic
braces in place

During the preparation of this report, a seismic analysis of the basin
fuel racks was initiated. The fuel canisters rest on the basin floor with the
racks serving as spacers for the canisters. If fuel canister and rack
movement occurs during a seismic event, it is possible for the fuel racks to
press against the center island, thus contributing to the overall loading of
the center island. '

The magnitude of the potential fuel rack loading to the center island is
difficult to accurately predict and at the time of this report writing, was
being evaluated. The fuel weight for the full width of the basin is about
30,000 1b/ft. The center island/fuel rack contact point would be.about 17 in.
above the floor, which is the centerline of the fuel rack channel. beams.
Assuming a 0.2g horizontal acceleration, results in a fuel-generated center
jsland base moment of about 8,000 ft-1bf/ft, which is about 8% of the current
maximum value predicted for the center island.
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It is expected that further analysis may demonstrate fuel rack loading

to the center island to be minimal, and possibly negligible. Factors which
are expected to mitigate the above concern include: .

e 2 e s

Canister friction with the basin floor will substantially reduce the
Toads the center island will see. Since canisters are either steel with
a nominal static coefficient of friction with concrete on the order of
0.4, or aluminum with a higher static coefficient, a stéady side force
of 0.2g would not move the canisters. Even taking the weight-reduction
which results from a vertical acceleration of 0.13g as the basin floor
moves downward, movement would not result.

Practically, however, the canisters can be expected to move as a result

‘of two factors: uneven friction of the rough concrete against the

smooth steel or aluminum canister bottom, and impulse loading resulting
from shifting of fuel elements within the canisters. Uneven friction
will allow the canisters to pivot (commonly described as walking) about
different points as the direction of the force changes. Any shifting of
the fuel (1likely to be highly variable because of mixes of fuel size,
damage, etc.) may exacerbate the effect for individual canisters by
impact loading the canister as the elements within shift. Once moving,
the dynamic coefficient of friction is enough lower that continued
motion could be expected until the particular acceleration cycle drops
again (most of the force will be required to continue the motion).

Both uneven surface friction and impact loading from fuel shifting will
be variable and are highly unlikely to be isotropic. Hence, the
behavior of the elements is 1ikely to-be a series of random walks with
Timited net loading to any individual rack, and limited transmission of
forces from multiple racks in the direction necessary to load the center
island.

The mass (30,000 1b/ft) of fuel, canisters and racks assumes nominal
maximum loading. The actual loading for these locations are
substantially less. Nominal is based on heaviest N-Reactor fuel while
the single pass reactor fuel and much of the N-Reactor fuel has a Tower
mass. Further, a number of fuel storage spaces in the racks
(particularly in KE) are empty.

The Toading assumption neglects bridging (load distribution) effects
resulting from interference between adjacent racks. These effects would
be hard to predict, but can be expected if the racks "walk" during a
quake. Bridging will transmit portions of the load to other structures,
such as the divider wall. ’
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4.0 ISOLATION BARRIER EVALUATION

A significant part of the isolation of the discharge/pickup chutes
involves the placing of isolation barriers in the entry channels (gateways) to
the discharge/pickup chutes. These isoiation barriers are designed to survive
an earthquake and aftershocks (assumed to be of equal magnitude to the initial
earthquake) while providing a leak barrier for the basin. The isolation
barriers are assumed to be in place at the beginning of the seismic event with
a nominal 16 ft of water on both sides. It is anticipated that a DBE will
produce significant damage to the discharge/pickup chute construction joints,
resulting in drainage of the chute. The isolation barriers will then be Teft
with water pressure on the basin side only with the potential for additional
Toading from seismic aftershocks. This condition provides the maximum loading
on the barrier.

4.1 ISOLATION BARRIER DESCRIPTION

The detailed configuration of the isolation barriers is shown -in-drawing__
H-1-80104. The barrier consists of an 18-ft high 0.5-in. thick carbon steel
plate that is stiffened by a frame of 3.5- by 3.5-in. structural tubing. As
measured in the field, the gross weight of a single barrier is 2475 1b. The
barrier has an edge seal that is drawn up tightly against the concrete
surfaces of the basin wall and the center island divider wall, using support
brackets as illustrated in Figure 4-1. Pressure across the sealing surface is
"accomplished by the use of threaded tie rods attached to the chute side of the
barrier. The tie rods pass through a bracket assembly and provide seal
preload by means of torque nuts. The tie rod material is stainless steel.

4.2 ANALYSIS CRITERIA

The isolation barriers are categorized as Safety Class 1. Natural
phenomena (seismic) loading for the structure was obtained from Hanford Plant
Standard SDC-4.1 (DOE 1993). Acceptance criteria (allowable stresses) for the
analysis results are based on the AISC Manual of Steel Construction
(AISC 1989).

4.3 LOADING CONDITIONS

Loading ¢onditions for the isolation barriers consisted of normal
loading and seismic loading. The critical loading condition is that of
"complete drainage on the discharge/pickup chute side which subjects the
isolation barriers to the full hydrostatic/hydrodynamic pressure developed on
the basin side.

Normal loading consists of deadweight, seal clamp forces, tie rod
tightening forces and hydrostatic pressure. Of these the hydrostatic pressure
is by far the most significant for the barrier. Although the normal water
level is approximately 16 ft, a water depth equal to the full height of the
barriers (18 ft) was conservatively used for design purposes. The use of this
value results in a maximum static pressure of 7.8 1bf/in® at the base of the
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Bracket Assembly

\
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Basin Wall

/Tie Rods——_

|I//g lj\\\\» Seal

Isolation Barrier
North

Figqure 4-1. Plan View of Isolation Barrier Door and Support Bracket.

barriers. The tie rod, its supporting brackets and attachment to the barrier
are critical for the tie rod installation forces.

Inertial and hydrodynamic loading were considered for seismic loading.
Inertial loading of the barriers resulted in an effective pressure of
0.23 1bf/in®. As shown in Appendix A, the peak hydrodynamic pressure on the
barriers from the basin water was calculated to be 1.71 1bf/in%. The total
pressure increase due to seismic effects was therefore 1.94 1bf/inc. In
addition, a lateral seismic load was applied to the barrier.

4.4 ANALYSIS

The initial analysis of.the barriers is documented in Appendix A,
Part 1. It was performed on the design shown on the original barrier drawings
H-1-42659. A1l major load-carrying components of the barriers were evaluated,
mainly by conservative hand calculations using standard beam and- plate
equations. Simple finite-element models were developed to evaluate the tie
rod support brackets and the bottom deadweight support. The results of this
analysis showed that some items of the barrier required modification in order
to meet the acceptance criteria (AISC 1989). . '
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An additional analysis of the barriers is documented in Appendix A,
Part 2. It was performed on the design shown on barrier drawings H-1-80104,
which incorporated the modifications mentioned above. It addresses the
effects of increased tie rod installation loads which were necessary to
accommodate revised edge seal compression requirements.

The analysis in Appendix A, Part 3, documents the rework to two items on
the chute side of the barrier. Rework was undertaken to ensure clearance with
concrete sides of the basin to chute opening.

4.5 CONCLUSION

The isolation barriers shown on drawing H-1-80104 are structurally
adequate as defined by the structural acceptance criteria (AISC 1989). The
tables given with each of the Appendix A analyses show positive margins of
safety for all loading conditions. The minimum margin of safety for the
jsolation doors was calculated to be +0.46 and is associated with the support
brackets which are loaded by the tie rods. See Appendix A, Part 2.

[ N _ :
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5.0 CENTER ISLAND/SUPPORT BRACE EVALUATIONS

The 105 KE and 105 KW center island configurations are s11ght1y-
different. The 105 KE center island has an 18-in. I beam connecting the
center jsland to a basin divider wall with anchor bolts. The 105 KW center
island has three removable support braces which span between the center island
and the reactor building north wall. Because of this support brace design
difference, separate evaluations were required as described in Sections 5.1
and 5.2 for 105 KE and 105 KW facilities, respectively.

5.1 105 KE CENTER ISLAND EVALUATION

As discussed in Sections 1.0 and 3.0, the normal operating condition for
the basins is to have equal water depths in both the basin and
discharge/pickup chute. The maximum water depth considered in this report is
17.5 ft. If a seismic event should induce a chute drain, isolation barrier
weirs will prevent a basin water depth in excess of 16 ft 3 in. These two
load case situations, i.e. undrained and drained discharge/pickup chutes, are
addressed separately in the sections which follow.

5.1.1 Undrained Discharge/Pickup Chute

The load condition of 17.5 ft of water on both sides of the center
island is discussed in Section 3.1 and the associated calculation details are
provided in Part 1 of Appendix B. Because the increased water depth is being
considered only for 105 KE, it technically does not apply to the 105 KW basin.
However, the 105 KW basin is also covered by the Append1x B full (undrained)
chute evaluation because the increased water depth is conservative for the 105
KW basin.

With water on both sides of the center island, it was anticipated that
the drained-chute case would bound the undrained chute, increased water depth
case. As shown in Part 1 of the Appendix B calculations, the seismic demand
moment for the undrained chute case is approximately 71,000 ft-1bf/ft. This
compares to an ACI 349 Code (ACI 1990) capacity of 81,000 ft-1bf/ft. This
demand/capacity comparison is conservative in that it takes no credit for the
105 KE support brace. Therefore, the 105-KW full, undrained-chute case is
also covered for the case of the support braces removed.

5.1.2 Drained Discharge/Pickup Chute

If a seismic-induced drainage of the discharge/pickup chute should
occur, the center island must carry the additional load of the basin water
pressure head (16 ft 3 in. maximum water depth for drained chute). This
combined pressure, dead weight, and seismic loading case was, addressed in
Appendix B. Both two-dimensional calculations using MathCad' (MathSoft 1993)

'Mathcad is a registered trademark of MathSoft, Inc.
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and a three-dimensional finite element analysis using ANSYS? (Swanson 1993)
were utilized.

Demonstration of 105 KE center island structural adequacy is dependent
on taking credit for the existing structural brace (drawing no. H-1-34900).
The structural brace consists of an.18-in. deep I beam lTocated between the-
basin divider wall and center island, as shown in Figure 5-1. The beam is

Support Brace

Figure 5-1. 105-KE Center Island Support Brace.

welded to end plates which are anchored to the concrete with twelve anchor
bolts. Load capacity calculations for the structural brace design are
included in the Appendix B calculations. As demonstrated in the

Appendix B calculations, the critical event is the seismic aftershock load
case. Therefore, only the seismic load combination is addressed in the
discussion below.

5.1.2.1 Analysis Procedure. The initial structural evaluation of the 105 KE
center island involved a two-dimensional beam analysis, which is described in
Part 2 of Appendix B. Although the beam analysis was a reasonable first

approximation of the center island seismic response, it does not account for

. variations over the length of the center island. For example, the seismic

2 ANSYS is a registered trade mark of Swanson Analysis Systems, Inc.
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support is not continuous over the length of the center island, but is located
at a single point, 2.5 ft east of the center island midpoint. Other three-
dimensional effects not addressed by the beam analysis were the isolation
barrier support Toading and the extra rebar at the ends of the center island.
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Figure 5-2. Center Island ANSYS Finite Element Model.

The ANSYS (Swanson 1993) model developed for the center island analysis
is shown in Figure 5-2. The model is comprised of three-dimensional shell
elements (SHELL63). The percentage of the Toad carried by the support brace
is a function of the relative stiffness of the brace and the center island
base. The initial analysis was performed assuming that the base was fixed. A
more precise model of the base stiffness was developed which accounted for
rebar bond slip at the base construction joint is shown in Figure 5-3. Model
details are provided in Part 2 of Appendix B.

The capacity of the support brace was evaluated using the ANSI/AISC N690
Code (ANSI/AISC 1984). As shown in Part 3 of Appendix B, the brace capacity
is limited by the anchor bolt allowable loading, which yielded an allowable
brace capacity of about 29,000 1bf. This Toad resisting contribution of
29,000 1bf was applied to the center island finite element model at the
support brace location in the north direction. A1l other loads, including
static water pressure, hydrodynamic loading, seismic inertial loading, and
jsolation barrier support loading were applied in the south direction.

5.1.2.2 Analysis Results. The details of the analysis results are presented
in Part 2 of Appendix B. A summary of the results is provided in Table 5-1.
Note that positive safety margins are reported in all categories. The small
safety margin of +0.01 for the base moment is misleading. The maximum moment
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Figure 5-3. ANSYS Model Including Base Rebar Modeling.

Table 5-1. Center Island Analysis Results Summary, Drained Discharge/Pickup
Chute.
Model Category Max. Value Allowabie Margin of
Safety
Beam Factored Normal 11,720 1bf/ft 32,600 +1.78
Base Shear 1bf/ft
Seismic Base Shear | 17,710 1bf/ft 32,600 +0.84
1bf/ft
Factored Normal 55,640 100,300 +0.80
Base Moment ft-1bf/ft ft-1bf/ft
Seismic Base 87,570 100,300 +0.15
Moment ft-1bf/ft ft-1bf/ft
3D ANSYS Moment About 19,000 58,400 +2.07
Shell Vertical Axis ft-1bf/ft ft-1bf/ft
Moment About 96,000 100,300 +0.04
Horizontal AXis ft-1bf/ft ft-1bf/ft
Individual Rebar | 31,070 1bf/in® | 36,000 +0.16
Stress 1bf/in®
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occurs at the west end of the center island. The ends of the center island
have extra reinforcing bars. By modeling in the extra rebar at the ends, an
jndication of_the bending moment adequacy could be assessed for the full

Tength of the center island. As indicated, by examining the maximum rebar
stress, a significant increase in the safety margin is obtained.

5.1.2.3 105 KE Support Brace Evaluation. The 105 KE support brace anchors the
center island to one of the basin interior divider walls,. as shown in Figure
1-3. The support brace design details are found in drawing no. H-1-34900.

The structural evaluation calculations are provided in Part 3 of Appendix B,
which also provides a description of the support brace geometry. The primary
component of the support brace assembly consists of an A36, 18W50 beam. The
beam is constructed of two segments bolted together with 3/8-in. plate
segments and 7/8-in. diameter bolts. The ends of the composite beam are each
welded to a one-inch thick base plate. The base plates are each anchored to
the concrete with twelve one-inch diameter anchor bolts.

Using ANSI/AISC N690 (ANSI/AISC 1984), the capacity of each of the
support brace components was evaluated. A summary of the results of this
evaluation is provided in Table 5-2. Note that the capacity of the support
brace is 1imited by the anchor bolts. As shown in the Appendix B
calculations, the anchor bolt allowable loading is significantly reduced by
the "reduction factors" such as spacing and edge distance. The reduction
factors are applied to the nominal allowable, which typically is one-fourth of
the ultimate capacity. )

Table 5-2. 105 KE Center Island Support Brace Capacity Calculation Results.

Compoﬁent Material Capacity, 1bf
Anchor Bolts HILTI KWIK Bolt, 29,000 '
Type HVA Heavy Duty
18W50 Beam A36 540,000
Splice Bolts A325 101,000
Splice Plates A36 110,000
Anchor Plates A36 61,600
Fillet Welds Per AWS D1.1 287,000

The actual load incurred by the support brace for both hydrostatic
pressure and seismic loading is very sensitive to the stiffness of the support
brace configuration. On the basis of a review of force/deflection testing of
anchor bolts, it is difficult to precisely predict the stiffness of the
support brace. Initial attempts to model the stiffness of the support brace
in the ANSYS 3D model described in Appendix B, resulted in support brace
Toading in excess of its allowable Toad. In the event of-a support brace
overload, yielding and/or slippage of the support brace assembly would result
in a load redistribution to the center island base. To assure that the center
island structural connection to the floor is adequate for the seismic event

5-5



WHC-SD-SNF-DA-005, Rev. 0

loading, no credit was taken for the support brace in excess of its allowable
loading.

5.2 105 KW FACILITY

The 105 KW facility center island differs from the 105 KE center island
in its support design. As discussed in Section 1.1, there are three 105 KW
supports which are on the south side of the center island and are anchored to
the north wall of the reactor building. The 105 KW seismic supports are
pinned to support brackets and are easily removed. The design concept of
anchorage to the reactor building has been criticized because it is difficult
to prove that north-wall seismic displacements, imposed on the center island,
will not damage the center island. The center island base is 69 in. wide,
which provides considerable tipping stability. However, the seismic-induced
displacements could yield the base rebar, which could result in significant
Jeakage from the basin through the base construction joint if discharge/pickup
chute drainage occurred.

5.2.1 Seismic Support Options

The simplest and least costly option for center island support is to
remove the existing supports and demonstrate seismic adequacy with no support.
This approach requires a non-conventional analysis and acceptance criteria,
which is provided below. Structural calculations were performed for the
existing braces, as options were being considered. The 105 KE seismic support
calculations are provided in Appendix B, Part 4.

Other center island support options considered for 105 KW included (1)
adding a support brace to 105 KW similar to the 105 KE support, (2) use the
existing braces by assuming that the existing play in the brace pin
connections provide an adequate "rattle space" to avoid damaging the center
island construction joint, (3) increase the play in the support brace pin
connections to provide a larger "rattle space", (4) moving the existing
supports to the side and reconnecting after a seismic event, if
discharge/pickup chute drainage should occur, and (5) designing a completely
new support.
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5.2.2 Center Island Evaluation with no Seismic Support

The initial evaluation of the center island with no seismic support was
addressed in Appendix B with a simple cantilever beam analysis. Because of
the marginal results, a more in-depth evaluation was performed using the
three-dimensional shell model shown in Figure 5-2. The calculation details
areTpg?vided in Appendix B, Parts 2 and 5. A summary of the results is shown
in Table 5-3.

Table 5-3. Results of Evaluation of K West Center Island with No Support.

Analysis Approach Demand Capacity Margin of
) Safety
Beam Analysis with no 99,800 . 96,800 -0.03
Credit for End Rebar ft-1bf/ft ft-1bf/ft
(Base Moment)
Beam Analysis with Credit | 99,800 100,600 +0.01
for End Rebar ft-1bf/ft ft-1bf/ft
Beam Analysis with Credit | 99,800 167,000 +0.67
for Rebar Strain ft-1bf/ft ft-1bf/ft
Hardening
3D-Shell Inelastic 42 kip/in 70 kip/in® +0.67
Analysis Rebar Stress

From Table 5-3, note that a negative safety margin is indicated if no
credit is taken for.the extra reinforcing which exists at each end of the
center island. Justification for taking credit for the extra end reinforcing
comes from ACI 349, Paragraph 14.2.4, which states that the effective wall
length for a concentrated load is four times the wall thickness. This implies
that the local effect of the end reinforcing can be averaged over a distance
of four times 5.75-ft wall thickness or 23 ft, which is over half of the
length of the center island.

Because of the marginal results indicated by the approximate beam
analysis, an additional evaluation was performed using the ANSYS shell model
described above. For low probability loads, Appendix F of Section III of the
ASME Code (ASME 1992) permits taking credit for material strain hardening if a
"plastic instability” analysis is performed. Structural adequacy is
demonstrated if it can be shown that 70% of the plastic instability load is
not exceeded. As indicated in Table 5-3, this criteria is amply met. Details
of the inelastic analysis approach are provided in Appendix B, Part 5.

Note in the third Tine of Table 5-3, that a beam capacity strain
hardening analysis is indicated. This capacity value is based on a detailed
cross-section analysis including strain hardening of the rebar, which is
included in the Appendix C, Part 4 analysis. In this case, capacity is
defined as the initiation of crushing.  Note that the capacity is well above
the 40% margin (1/0.7) required by Appendix F of the ASME Code. .

The above demand/capacity comparisons are for bending mode failures,

which is the critical failure mode. Other failure modes, including shear and
bond failure, are discussed in Appendix B.
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5.2.3 Conclusion

Based upon the evaluation described above, it was concluded that the
most reasonable option for the 105 KW center island is to provide no seismic
support. The rationale for this conclusion is the following: (1) Using
nuclear industry criteria available in ASME Section III, an adequate collapse
margin can be demonstrated with no support, as indicated below. (2) The
assumption of a full DBE occurring after chute drainage, as an aftershock, is
conservative. Seismic aftershocks, are generally significantly less than the
initial earthquake. (3) The probability of a full DBE, followed by a chute
drainage, is extremely low for the short remaining Tife of the basins. If a
significant seismic event should occur, it is likely that the chute leak rate
would be low enough to be controlled, and complete chute drainage would not
occur.
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6.0 ISOLATION BARRIER SUP#ORT WALL EVALUATION

As shown in Figure 1-1, the isolation barrier doors span between the
center island and a cantilevered segment of the basin walls. Note that the
cantilever length is greater on the east end of the center island than the
west end. Hence, the east cantilever support was evaluated for the isolation
barrier support loading.

The edge support loading is dominated by the hydrostatic head pressure
loading. This pressure loading increases with depth. At the point of maximum
pressure (bottom of the door), the Toading is shared by the side support wall
and a short wall cantilevered from the floor. This floor support was
conservatively ignored in the support wall evaluation.

Support wall calculations are provided in Appendix C, Part 1. As
indicated in the calculations, the minimum safety margin is associated with
the normal operating condition bending moment. The minimum safety margin was
predicted to +0.18. Thus, the support wall is structurally adequate for the
isolation door loading.
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7.0 SEISMIC-INDUCED SLIDING ISSUE RESOLUTION

The 105 KE storage basin has several hardware components stored in the
discharge/pickup chute. In the preparations for the installation of the
isolation barriers, concerns were raised relative to hardware sliding during a
seismic event. If sliding hardware impacted the isolation door support
brackets, it is difficult to guarantee that the door seal could be maintained.
An evaluation of this sliding concern was addressed eariier and documented in
an internal memo. A copy of the memo is provided in Appendix C, Part 1. The
evaluation results are summarized in the next paragraph.

Two types of seismic-induced sliding were considered. The first sliding
considered is associated with floor motion and the second was due to fluid
sloshing. The floor-motion-induced sliding predictions were based on
empirically-based methods presented in Aslam et al. 1975. The sloshing-
induced s1iding predictions were based on fluid sloshing predictions discussed
in Weiner 1992. Conservative hardware movement predictions of less than two
feet were obtained. To cover analysis uncertainties, this predicted sliding
maximum was conservatively doubled, resulting in the establishment of a four-
foot "hardware-free" zone surrounding the isolation barrier support brackets.
For relatively tall components (height/width ratios > 1.0) anchorage is
required.
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' 8.0 SEISMIC SLOSH HEIGHT PREDICTIONS

During recent K Basin readiness reviews, safety issues were raised
relative to seismic sloshing. Because there was no apparent documentation of
K Basin slosh height predictions, a memo was written to address the issues. A
copy of the memo is included in Appendix C. A brief summary of the results of
the evaluation follows.

The normal operating freeboard of the basins is 4 ft 9 in. If, for dose
reduction purposes, the water height is increased to 17 ft 6 in., the free
board reduces to 3 ft 3 in. In the past, this freeboard was considered to
have an ample margin against excessive sloshing during a seismic event.

Recent slosh height predictions in Part 3 of Appendix C have confirmed this
adequacy. Using slosh height prediction methodology contained in BNL 1993, a
maximum slosh height of about 19 in. was predicted, which is well below the
freeboard. It is recommended that this 19-in. maximum slosh height be used in
addressing future K Basin safety issues associated with seismic sToshing.
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9.0 HARDWARE HANDLING DROP EVALUATIONS

Recent increases in hardware handling within the-K basins has raised
concerns relative to the consequences of a drop accident. The specific
concern addressed in this section is the potential for basin floor damage
resulting in an unacceptable leakage of the basin water. This concern was
addressed in an internal memo released in November, 1994. A copy of the memo
is provided in Appendix C, Part 4. A summary of the evaluation follows below.

9.1 DISCUSSION

Predicting impact damage to the reinforced concrete basin floor,
resulting from a hardware drop, is complex. The magnitude of floor damage can
be highly dependent on the hardware orientation at the time of impact.
Consider, for example, a drop accident involving an isolation barrier door. A
corner impact, with the door center of gravity directly above the point of
impact, is much more 1ikely to result in a punch-through than a flat impact.

Most of the data available on concrete slab penetrations involves
relatively high velocity impacting of cylindrical missiles. The maximum
impact velocity considered for the K basin study was 44 ft/s (30 ft drop),
whereas the minimum velocity found in the empirical data was 80 ft/s. Thus, a
data extrapolation was necessary to utilize the industry missile penetration
data.

Concrete slab missile damage is generally grouped into three categories:
"penetration", "scabbing", and "perforation". These terms are illustrated in
Figure 9-1. If the surface impact damage and backface scabbing are deep
_enough, then missile perforation may occur. Various empirical formulas are
available for making quantitative estimates of the missile damage. In the .
Appendix B, Part 4 memo, a penetration formula from (ASCE 1980b) was selected
for the K basin application. The basis of the selection was a combination of
data appropriateness and relative conservatism found in the K basin
penetration predictions. This formula was used to develop handling height
Timits described in the next section.

9.2 K BASIN EQUIPMENT HANDLING HEIGHT LIMITS

By conservatively assuming a small impact area of 2 in® to cover corner
drops, an allowable handling height Timit versus equipment weight was
developed (Figure 9-2). The upper curve is an approximate penetration
prediction, based on conservative assumptions. The lower curve is the
recommended handling height 1imit curve for equipment weights up to 150,000
1bf (75 tons). Handling heights up to 30 ft were considered. Note, for
example, for equipment weights less than 1,200 1bf, the maximum height of 30
"ft would apply. If it is necessary to exceed this height restriction, then
" the equipment handling would require extra precautions (special handling,
additional analysis, etc).
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a) Penetration and Scabbing b) Perforation

Figure 9-1. Concrete Slab Missile Impact Damage Term Definitions.
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From: Facility Stress Analysis 8D420-MRL-94-005
Phone: 376-3496 H5-57

Date: June 23, 1994

Subject: STRUCTURAL CALCULATION FOR K BASIN ISOLATION DOORS

To: J. C. Wiborg B3-55
cc: L. W. Bartholf H5-53* M. J. Langevin X3-76
W. F. Brehm H5-67* L. A. Rodgers H5-53
R. A. Cox . R3-56* J. P. Schmidt X3-73*
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Reference: WHC, 1979, Basin Discharge Chute Isdlation Coffer Dams,

Drawing H-1-42659, Rev. 1, Westinghouse Hanford Company,
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Transmitted herewith is a letter report containing calculations that provide
structural qualification for the K Basin Isolation Doors as described in the
reference drawing. All components.described in the drawing are qualified
with the exception of the tie rod hook, mid Tifting pad, lower 1ifting pad,
and top lifting ring. These require design changes as discussed in the
report. In addition, corrosion of the door assembly must be prevented by a
combination of an anti-corrosion coating and seal welding.

The analysis is performed for Safety Class 1 criteria, with water loading
consistent with the full height of the doors (18 ft).

Questions may be referred to the undersigned (376-3496), L. A. Rodgers
(376-8469), or L.(L. Hyde (376-5047).
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1.0 INTRODUCTION

A part of the 1994 unresoived safety question (USQ) resolution plan for the K
Basins involves placing of isolation doors in the entry channels to the
discharge chutes. These isolation doors are designed to survive an earthquake
and after-shocks (assumed to be of equal magnitude to the initial earthquake)
while providing a Teak barrier for the basin. The isolation doors will be in
place at the beginning of the seismic event with a nominal 16 ft of water on
both sides. Following the earthquake, if the construction joint in the
discharge chute opens, water will drain through this opened joint. The doors
will then be Teft with water pressure only on the basin side with the
potential for seismic after-shocks in this configuration. This condition
provides maximum loading on the door.

2.0 SUMMARY

Structural analyses have been performed on the isolation doors described in
drawing H-1-42659 (WHC 1979). All members are structurally adequate provided
that modifications are made to the tie rod hook, mid 1ifting pad, lower
1ifting pad, and top lifting ring, as discussed below. It should also be
noted that the maximum load in the tie rods that were assessed was 1,526 1b.
Table 1 summarizes the results of the analysis.

3.0 ISOLATION DOOR DESCRIPTION

The detailed configuration of the isolation doors is shown in .
drawing H-1-42659 (WHC 1979). The door consists of an 18-ft high. 1/2-in.-
thick carbon steel plate that is stiffened by a frame of 3 %~ by 3 % in.
structural tubing. The door has a gasketed surface that is drawn up tightly
against the concrete surfaces of the basin wall and the center island divider
wall. Even pressure across the sealing surface is accomplished by the use of
threaded tie rods attached to the back of the door; the tie rods pass through
a bracket assembly and are threaded to allow gasket preload to be achieved by
means of torque nuts. Material for the isolation door components is carbon
steel, with the exception of the tie rods. The tie rod material is stainless
steel.

4.0 ANALYSIS CRITERIA

The isolation doors are considered to be Safety Class 1. Natural phenomena
(seismic) loading for the structure was obtained from Hanford Plant Standard
SDC-4.1 (DOE-RL 1993). Acceptance criteria (allowable stresses) for the
analysis results were those of AISC 1989.

5.0 LOADING CONDITIONS
Loading conditions for the isolation doors, discussed ‘in Appendix B, are
summarized below. The critical loading condition is that of compiete drainage

on the discharge chute side of the isolation doors, i.e., full hydrostatic
pressure developed on the basin side of the doors.

T
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Normal Loading

Normal loading consists of deadweight, seal clamp, and hydrostatic loads. Of
these, only the hydrostatic pressure is significant. Although the normal

water level is approximately 16 ft, a water depth equal to the full height of

the doors (18 ft) was chosen for des1gn purposes The use of these values
results in a maximum static pressure of 7.8 ]bf/mz at the base of the doors.

Seismic Loading

Inertial and hydrodynamic loading were considered for seismic Toading
(Appendix B). The maximum effective pressure on the doors from the impulsive
mass of the water was calculated to be 1.39 1bf/in%, with the max1mum
effective pressure from the convective mass calculated as 0. 32 1bf/in®. The
inertial loading for the doors was calculated as 0.23 1bf/1n Total 1oad
increase from seismic effects is therefore 1.94 1bf/1n

A 0.24 g lateral seismic load was also applied to the door assembly. It was
assumed That this lToad was reacted by the top and bottom pad eyes bearing on
the concrete sides of the opening.

6.0 ANALYSIS

Analyses were performed on each of the major load-carrying components of the
isolation door structure. The analyses, attached as Appendix A, consist
mainly of hand calculations using standard simple beam and plate equations.
Simple finite element models were developed for the rear bracket frame
structure and the bottom deadweight support.

The allowable stress criterion of AISC 1989 permits an increase of one-third
in the allowable stress 1limits in assessment of an earthquake loading
condition. The loading calculations of Appendix B show that the normal
loading condition with its allowable stresses is more critical than the
seismic loading condition with an increase of one-third in allowable stress.

Because the assembly is to be painted with a corrosion-resistant paint, no
corrosion allowance is taken in the analysis (Carlos 1994). Where painting
cannot be used, the structural components are to be seal welded.

The preliminary analysis of the door components indicated that some areas were
overstressed when the component configurations from the drawing were used (WHC
1979). Modifications have been developed as follais:

Tie rod hook The tension load for the tie rods was chosen as 1,526 1b
on the basis of seal-compression requirements. The load path for the
original tie rod design created high bending stresses in the hook body.
The design was modified by the addition of a 1-in. stiffening plate in
the hook region. Material for the stiffening plate is stainless steel
(see Appendix C). ‘

A-11
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Lifting pads The original design of the Tifting pads resulted in high
bending stresses in the pad. The design was modified by changing the
pad to a 1-in. thick plate, 8-in. wide. Side gusset plates 0.5-in.
thick also were added to the mid lifting pad (see Appendix C).

Top lifting ring The original design of the'lifting ring resulted in
high bending stresses in the ring. The design was modified in the same
fashion as the mid 1ifting pad.

A calculation has been made to determine the differential displacement between
the vertical sealing surface on the center island divider wall and the
vertical sealing surface on the adjacent basin wall. If relative
displacements were large, the door plate structure might twist, with possible
lTeakage through the seal. The calculations in Appendix B indicate that the
displacements are small. The displacement from seismic loading at the top of
the divider wall is calculated as 0.013 in. Appendix A calculations show the
door is structuralty capable of withstanding this displacement.

Table 1 summarizes the critical components of the isolation door assembly.
Shown in the table is the component allowable stress, actual stress, and the
resulting margin of safety. Even though the seismic loading condition permits
an increase in allowable stress, margins of safety are shown, for reference,
for seismic loading using normal allowable stresses.

7.0 CONCLUSIONS

The isolation doors described in drawing H-1-42659 (WHC 1979) are structurally
adequate for their intended purpose provided that corrosion of the door
assembly is prevented by a combination of an anti-corrosion coating and seal
welding and that the tie rod hook, 1ifting pads, and top 1ifting ring are
modified as discussed above.

8.0 REFERENCES

AISC, 1989, Manual of Steel Construction, Ninth Edition, American Institute of
Steel Construction, New York, New York.

Carlos, W. C., 1994, KE Basin Discharge Chute Coffer Dam Corrosion Allowance
and Coating Recommendations, (internal letter 8D330/WCC:kjs:94-3, to
C. P. Janett, May 24) Westinghouse Hanford Company,
Richland, Washington.

DOE-RL, 1993, "Standard Arch-Civil Design Criteria-Design Loads for
Facilities," Hanford Plant Standards, DOE-RL 6430.1C, SDC-4.1, Rev. 12,
U. S. Department of Energy-Richland Field Office, Richland, Washington.

WHC, 1979, Basin Discharge Chute Isolation Coffer Dams, July 1979,

drawing H-1-42659, Rev. 1, Westinghouse Hanford Company,.
Richland,  Washington.
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STRUCTURAL MARGIN OF SAFETY
K BASIN ISOLATION DOORS

COMPONENTS (No corrosion allowance)

Orawing H~1-42659, Rev. 1 Allowable Actual Margin of Safety Comments
Component Stressz Str-essz

(kip/in™) (kip/in®) (1) (2)
Door Assembly (Item 3 - 27.0 8.7 >2.0 . 1.48 Center of plate
1/2 in. Plate near horizontat

frame -member

Door Assembly (ltem 3) - 30.4 17.3 0.76 0.41 Pressure plus
Tube Steel Frame pad_eye loads
Bracket Assembly (Items & 30.4 10.3 1.95 -
thru 11) -
Pad Eye (Item 42) . 14.4 1.0 >2.0 -
Tie Rod (ltems 44 thru 62) 15.0 13.5 0.1 - (&)

- (Reinforced)

Mid-Lifting Pad Eye (Item 11.6 10.5 . 0.09 - (€3]
42) - (Redesigned) and -
Lifting Eye (ltem 43) -

(Redesigned)

Bottom Deadweight Support 34.5 7.4 >2.0 >2.0
{Item 13)

WELDS (No corrogsion allowance)

Stitch Weld Around Door 21.0 4.3 >2.0 >2.0
Assembly Plate

Door Assembly Tube Steel 21.0 7.6 1.76 1.38
Connections .

Lifting Pad Eye Weld 21.0 16.4 0.28 -
(Redesigned)

Bracket Assembly Welds 21.0 14.0 0.50 -
Deadweight Support Weld 21.0 10.7 0.96 0.72

Margin of Safety = (Allowable stress/Actual stress) - 1

(1) Mormal loading

(2) Seismic lo'ading using allowable stresses for normal loading (except for deadweight support weld).
Seismic loading (hydrodynamic pressure) is applicable to door assembly only. Seismic loads for bracket
assembly are negligible.

(3) Hook region reinforced with 1-in. plate.

(4) All three Lifting locations use a 1- by 8-in. plate design. In addition, the mid lifting pad and the
. top lifting eye include 0.5-in. plate gussets.
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\WHC-SD-SNF-DA-005, Rev.0

: IMAGES 30D
= Copyright (c) 1984 Celestial Software Inc. =

Interactive Microcomputer Analysis & Graphics qf Engineering Systems
IMAGES-3D Version 2.0 07/0i/90
RUN ID=BI94363

NOTICE

Celestial Software Inc. assumes no responsi-
bility for the validity, accuracy, or
applicability of the results obtained from
IMAGES-3D."

| O R VR VR (I |

Any questions or comments concerning the use
of IMAGES-3D or the users manual should
be addressed to:

Celestial Software Inc.
125 University Ave.
Berkeley,CA
94710

415-843-0977

| TS S (A TN R S '

[T TR D T A T N B
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. WHC-SD-SNF-DA-005, Rev.0
WESTINGHOUSE HANFORD COMPANY S/N:801657 ’ 05/26/94
PAGE 1 RUN ID=BI94363 : - 15:08:56
=IMAGES 30D ===
Copyright (c) 1984 Celestial Software Inc.

S -

CHECK GEOMETRY Version 2.0 07/01/90
KBASIN DAM SUPPORT FRAME

MATERIAL PROPERTIES

Material Modulus of Weight Coeff of Poisson’s Shear Web
No Elasticity Density Thermal Exp. ~ Ratio Modulus
| 3.00000E+07 2.83000E-01 6.33000E-06 3.00E-01  0.00000E+00

NODE COORDINATES

Node X-Coord. Y-Coord. . Z-Coord.
1 0.00000E+00 5.20000E+01 0.00000E+00
2 2.02500E+01 5.20000E+01 0.00000E+00
3 3.42500E+01 5.20000£E+01 0.00000E+00
4 3.42500E+01 3.80000E+01 0.00000E+00
5 3.42500E+01 1.00000E+01 0.0Q000E+00
6 3.42500E+01 0.00000E+00 0.00000E+00
7 4.42500E+01 0.00000E+00 0.00000E+00
8 6.50000E+01 0.00000E+00 0.00000E+00
9 7.07500E+01 0.00000E+00 0.00000E+00

BEAM PROPERTIES
Multiplier = 1 (For AISC database properties only)

Prop X-Section Moment of Inertia Torsional
No Area ly / Iz Const.- J

1 2.390E+00 4.290E+00 4.290E+00 6.990E+00

Prop Max. Fiber Dist Shear Shape Fact Shear Stress Factor
No Cy / ¢Cz SSFy [/ SSFz Ctors SSTRFy / SSTRFz

---- e mm o mw o wmam - e s decacnn ecowwe - e ---o- L R N e

1 1.75E+00 1.75E+00 0.00E+00 0.00E+00 1.00E+00 1.00E+00 1.00E+00
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WESTINGHOUSE HANFORD COMPANY S/N:801657 05/26/94
PAGE 2 RUN ID=BI94363 15:09:10

IMAGES 30D
= Copyright (c) 1984 Celestial Software Inc. =

CHECK GEOMETRY Version 2.0 07/01/90
KBASIN DAM SUPPORT FRAME

BEAM CONNECTIVITY
Beam Nodes Prop Mat pincodes Rigid End Offset Length Beam

No From/ To / Ref No No I /7 J I / J Type
1 1 2 9 1 1 0.00E+00 0.00E+00 0.20E+02 Beam
2 2 3 9 1 1 0.00E+00 0.00E+00 0.14E+02 Beam
3 2 4 9 1 71 0.00E+00 0.00E+00 0.20E+02 Beam
4 3 4 9 1 1 0.00E+00 0.00E+00 0.14E+02 Beam _
5 4 5 9 1 1 0.00E+00 0.00E+00 0.28E+02 Beam
6 5 6 9 1 1 0.00E+00 0.00E+00 0.10E+02 Beam
7 5 7 9 1 1 0.00E+00 0.00E+00 0.14E+02 Beam
8 6 7 1 1 1 0.00E+00 0.00E+00 0.10E+02 Beam
9 7 8 1 1 1 0.00E+00 0.00E+00 0.21E+02 Beam

10 8 9 1 1 1 0.00E+00 0.00E+00 0.58E+01 Beam
RESTRAINTS

Node Restraint

No Global/Local Directions
1 GLOBAL -YzZ- - -
2 GLOBAL --7- - -
3 GLOBAL --Z- - -
4 GLOBAL -7+ - -
5 GLOBAL -=-7Z- - -
6 GLOBAL --7Z- - -
7 GLOBAL --7Z- - -
8 GLOBAL --27- - -
9 GLOBAL XYyz- - -
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05/26/94
:10:33

.6586E-02
.5134E-02
.4701E-02
.3966E-02
.2824E-02
.3376E-02
.3832E-02
.6845E-02
.7120€-02

3 Run ID=BI194363
= : == IMAGES 30D
= Copyright (c) 1984 Celestial Software Inc. =
SOLVE DISPLACEMENTS Version 2.0 07/01/90
KBASIN DAM SUPPORT FRAME .
LOAD CASE 1
1526 LB INSTALLATION LOADING
DISPLACEMENTS
Translations / Rotatio
X Y /A / X Y
.4732E-01 .0000E+G0 .0000E+00 .0000E+00 .0000E+00
.4732E-01 -.1236E+00 .0000E+00 / .0000E+00 .00QOE+00
.4695€-01 -.1897E+00 .0000E+00 / .000OE+00 .0000E+00
-.1708E-01 -.1891E+00 .00COE+00 / .0Q00QE+0C .0000E+00
-.3307E-01 -.1889E+00 .0O00OE+00 / .0000E+00 .0000E+00
-.3655E-03 -.1892E+00 .0000E+00 / .000QE+00 .0O0GOE+00
.5016E-16 -.1547E+00 .0000E+00 / .0000E+00 .00O0O0E+00
.1088E-16 -.4041E-01 .0000E+00 / .0000E+00 .0000E+00
.0000E+00 .0000E+00 .000QE+00 / .0000E+00 .0000E+00
A-67
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WHC-SD-SNF-DA-005, Rev.0

WESTINGHOUSE HANFORD COMPANY. S/N:801657 05/26/94
PAGE 4 Run ID=BI94363 15:10:38
IMAGES 3D :
= Copyright (c) 1984 Celestial Software Inc.

[}

SOLVE BEAM LOADS/STRESSES Version 2.0 07/01/90
KBASIN DAM'SUPPORT FRAME
Load Case 1:1526 LB INSTALLATION LOADING
| BEAM LOADS AND/OR STRESSES

GlLoads Node Fx Fy Fz Mx My Mz
LLoads Node Axial Y-Shear Z-Shear Torsion Y-Bending Z-Bending
Stress Node Axial Y-Shear Z-Shear Torsion Y-Bending Z-Bending
Stress Node Maximum Minimum Cmb. Shear

TR eeer CPENN SR ECTEEEETEE EETEREECVBE BVED BB BB E D WP EW D AW E WP W

© *BEAM  NO.  Sadald

GlLoads 1 .2066E-10 .9113E+03 .000CE+Q0 .0000E+00 .0000E+00 .4277E-11
GlLoads 2 -.2066E-10 -.9113E+03 .0000E+00 .00COE+00 .000QE+00 .1845E+05
LLoads 1 .2066E-10 -.9113E+03 .0000E+00 .0000E+00 .0O0O0OE+00 -.4277E-11
LLoads 2 -.2066E-10 .9I13E+03 .0000E+00 .0000E+00 .0000E+0Q0 -.1845E+05
Stress 1 -.8645E-11 -.3813E+03 .0000E+00 .0000E+00 .0000E+00 .1745E-11
Stress 1 -.6901E-11 -.1039E-10 .5195E-11
Stress 2 -.8645E-11 -.3813E+03 .0000E+00 .0000E+00 .0000E+00 -.7528E+04
Stress 2 .7528E+04 -.7528E+04 .3764E+04
***BEAM NO. Q¥

oads 2 .1894E+04 -.1498E+04 .0000E+00 .0000E+00 .0000E+00 -.1447E+05
GLoads 3 -.1894E+04 .1498E+04 .0000E+00 .0000E+00 .0000E+00 -.6504E+04
LLoads 2 .1894E+04 .1498E+04 .0000E+00 .0000E+00 .0000E+00 .1447E+05
LLoads 3 -.1894E+04 -.1498E+04 .0000E+00 .0000E+00 .0000E+00 .6504E+04
Stress 2 -.7924E+03 .6269E+03 .0000E+00 .0000E+00 .0O0OOE+00 -.5903E+04
Stress 2 .5111E+04 -.6696E+04 .3348E+04
Stress 3 -.7924E+03 .6269E+03 .0000E+0C .0000E+00 .0000E+00 .2653E+04
Stress 3 .1861E+04 -.3446E+04 .1723E+04°

**%BEAM NO. Jrdkek
GLoads 2 -.1894E+04 .2410E+04 .0000E+00 .0000E+00 .0000E+00 -.3983E+04
GLoads 4 .1894E+04 -.2410E+04 .0000E+00 .0000E+00 .0000E+00 .1120E+05
LLoads 2 -.3043E+04 -.3646E+03 .0000E+00 .000CE+00 .00O00E+00 .3983E+04
LLoads 4 .3043E+04 .3646E+03 .0000E+00 .0000E+00 .00Q0E+00 -.1120E+05
Stress 2 .1273E+04 -.1526E+03 .0000E+00 .0000E+00 .0000E+00 -.1625E+04
Stress 2 .2898E+04 -.3514E+03 .1449E+04
Stress 4 .1273E+04 -.1526E+03 .0000E+00 .000CE+00 .0000E+00 -.4569E+04
Stress 4 .5843E+04 -.3296E+04 .2921E+04
' ***BEAM NO.  Sadalad '

GlLoads 3 .1894E+04 -.3024E+04 .0000E+00 .000CE+00 .000O0E+00 .6504E+04
GlLoads 4 -.1894E+04 .3024E+04 .0000E+00 .0000E+00 .0000E+00 .2001E+0S
LLoads 3 .3024E+04 .1894E+04 .0000E+00 .0000E+00 .0000E+0Q .6504E+04
LLoads 4 -.3024E+04 -.1894E+04 .0000E+00 .000OE+00 .0000E+00 .2001E+05
Stress 3 -.1265E+04 .7924E+03 .0000E+00 .0000E+00 .0O0O0QE+00 -.2653E+04
Stress 3 .1388E+04 -.3919E+04 .1959E+04 ,
Stress 4 -.1265E+04 .7924E+03 .0000E+00 .0000E+00 .0000E+00 .8163E+04

*ess 4 .6897E+04 -.9428E+04 .4714E+04
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WESTINGHOUSE HANFORD COMPANY S/N:801657 05/26/94
PAGE 5 Run ID=BI94363 15:10:48
IMAGES 30
= Copyright (c) 1984 Celestial Software Inc. =

SOLVE BEAM LOADS/STRESSES Version 2.0 07/01/90
"KBASIN DAM SUPPORT FRAME
Load Case 1:1526 LB INSTALLATION- LOADING

GLoads Node Fx Fy Fz Mx Hy Mz

LLoads Node Axial Y-Shear . Z-Shear . Torsion Y-Bending Z-Bending

Stress Node Axial Y-Shear Z-Shear Torsion Y-Bending Z-Bending

Stress Node Maximum Minimum Cmb. Shear .

***BEAM NO. Gk

GlLoads 4 .1150E-09 -.6147E+03 .0000E+00 .0000E+00 .0000E+00 -.3121E+05
5 -.1150E-09 .6147E+03 .0000E+00 .0000E+00 .0000E+00 .3121F+05

LLoads 4 .6147E+03 .1150E-09 .0000E+0G .0000E+00 .0000E+00 -.3121E+05

“Clodds — 5 -.6147E+03 -.1150E-09 .0000E+00 .0000E+00 .0000E+00 .3121E+05

Stress 47-72572E+03 .4811E-10 .0000E+00 .0000E+00 .00C0E+00 .1273E+05

Stress 4 .1247E+05 -.1299E+05 .6495E+04
Stress 5 -.2572E+03 .4811E-10 .00GOE+00 .0000E+00 .0000E+00 .1273E+05
Stress 5 .1247E+05 -.1299E+05 .6495E+04 :
**BEAM NO.  GH**
GLoads 5 -.2621E+04 .2374E+04 .0000E+00 .0000E+00 .0000E+00 -.2020E+05
floads 6 .2621E+04 -.2374E+04 .0000E+00 .0000E+00 .0000E+00 -.G004E+04
oads 5 -.2374E+04 -.2621E+04 .0000E+00 .0000E+00 .0000E+00 -.2020E+05
Lloads 6 .2374E+04 .2621E+04 .0000E+00 .OOOOE+00 .0O0OE+00 - .5004E+04
Stress 5 .9933E+03 -.1097E+04 .0000E+00 .0000E+00- .0000E+00 .8242E104
Stress 5 .9235E+04 -.7248E+04 .4618E+04
Stress 6 .9933E+03 -.1097E+04 .0000E+00 .0000E+0C .00OOE+00 -.2449F+04
Stress 6 .3443E+04 -.1456E+04 .1721E+04
wRBEAN NO.,  TRe*
GLoads 5 .2621E+04 -.2989E+04 .0000E+00 .0000E+00 .00GOE+00 -.1101E+05
GLoads 7 -.2621E+04 .2989E+04 .0000E+00 .0000E+00 .0000E+00 .7329E+04
Lloads 5 .3967E+04 -.2601E+03 .0000E+00 .0000E+00 .0000E+00 -.1101E+05
LLoads 7 -.3967E+04 .2601E+03 .0000E+00 .0000E+00 .0000E+00 .7329E+04
Stress 5 -.1660E+04 -.1088E+03 .0000E+00 .0000E+00 .0000E+00 .4490E+04
Stress 5 .2831E+04 -.G6150E+04 .3075E+04
Stress 7 -.1660E+04 -.1088E+03 .0000E+00 .0000E+00 .0000E+00 .2990E+04
Stress -7 .1330E+04 -.4649E+04 .2325E+04
*eeBEAM NO.  geex
GLoads 6 -.2621E+04° .2374E+04 .0000E+00 .0000E+0C .00C0E+00 .5004E+04-
GLoads 7 .2621E+04 -.2374E+04 .0000E+00 .0000E+00 .0000E+Q0 .1774E+05
LLoads 6 -.2621E+04 .2374E+04 .0000E+00 .0OOOE+00 .0000E+00 .GOO4E+04
Lloads 7 .2621E+04 -.2374E+04 .0000E+00 .0000E+Q0 .0000E+00 .1774E+05
Stress 6 .1097E+04 .9933E+03 .0000E+00 .0000E+00 .0O00E+00 -.2449E+04
Stress 6 .3546E+04 -.1353E+04 .1773E+04
Stress 7 .1097E+04 .9933E+03 .0000E+00 .0000E+00 .0OOOE+00 .7235E+04
Stress 7 .8331E+04 -.6138E+04 .4166E+04
: *kkBEAM NO.  giews ' :
bads 7 .1357E-09 -.6147E+03 .0000E+00 .0000E+00 .0000E+00 -.2506E+05
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WHC-SD+SNF-DA-005, Rev.0

WESTINGHOUSE HANFORD COMPANY S/N:801657 : 05/26/94

PAGE 6 Run ID=BI94363 15:10:58 -
IMAGES 30D
= Copyright (c) 1984 Celestial Software Inc.

SOLVE BEAM LOADS/STRESSES Version 2.0 07/01/90
KBASIN DAM SUPPORT FRAME
Load Case 1:1526 LB INSTALLATION LOADING

GLoads Node Fx Fy Fz Mx My Mz
LLoads Node Axial Y-Shear Z-Shear Torsion Y-Bending Z-Bending
Stress Node Axial Y-Shear-  Z-Shear Torsion Y-Bending Z-Bending
Stress Node Maximum Minimum Cmb. Shear

T EAMEeS CcEmen CECETETEER CTETETVVBTED CCUBVCUDUDTD BPETTEEEBNE PEBCBPRDTE W wE -

GLoads 8 -.1357E-09 .6147E+03 .0000E+00 .0000E+00 .0CQOE+00 .1231E+05
LLoads 7 .1357E-09 -.6147E+03 .0000E+00 .000CE+0Q0 .000QE+00 -.2506E+05
LLoads 8 -.1357E-09 .6147E+03 .000OE+00 .Q000E+00 .0COQO0E+00 .1231E+05
Stress 7 -.5679E-10 -.2572E+03 .0OOOE+00 .0GOQE+00C .0COOE+00 .1022E+05
Stress 7 .1022E+05 -.1022E+05 .S5112E+04
Stress 8 -.5679E-10 -.2572E+03 .0000E+00 .0000E+00 .Q000E+00 .5021E+04
Stress 8 .5021E+04 -.5021E+04 .2511E+04
***BEAM  NO.  1Q*%*

GLoads 8 .1357E-09 -.2141E+04 .000QE+00 .0000E+Q00 .0O00Q0E+00 -.1231E+05
GLoads 9 -.1357E-09 .2141E+04 .0000E+00 .GOOOQE+00 .0000E+00 -.1115E-09
LLoads 8 .1357E-09 -.2141E+04 .0000E+00 .Q0COE+00 .0000E+00 -.1231E+0S
I Loads 9 -.1357E-09 .2141E+04 .0000E+00 .0000E+00 .0000E+00C -.1115E-09

ress 8 -.5679E-10 -.8957E+03 - .0000E+00 .000QE+00 .00Q0E+00 .5021F+04
Stress 8 .5021E+04 -.5021E+04 .2511E+04
Stress 9 -.5679E-10 -.8957E+03 .00QOE+00 .0000E+00 .QO00OE+00 -.4547E-10
Stress 9 -.1132E-10 -.1023E-09 .5113E-10
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WESTINGHOUSE HANFORD COMPANY S/N:801657 05/26/94
" PAGE 7 Run ID=BI94363 15:11:04
IMAGES 30D
= Copyright (c) 1984 Celestial Software Inc. =

SOLVE BEAM LOADS/STRESSES Version 2.0 07/01/90
KBASIN DAM SUPPORT FRAME
Load Case 1:1526 LB INSTALLATION LOADING
MAXIMUM STRESS SUMMARY FOR BEAMS/TRUSSES
WITHIN SPECIFIED RANGE 1- 10

Maximum (absolute) Stress = .1299E+05 at BEAM 5

Beam Axial Y-Shear Z-Shear Torsion Y-Bending Z-Bending

- - - PETECTOACONT CAAVNCCDDNT CTPCCTTTNPVIY CVVCCTITUDY CBECTEEwCTCE CEEwm®owoe

5 -.2572E+03 .4811E-10 .0000E+00 .00COE+00 .0000E+00 .1273E+05
Maximum Minimum Cmb. Shear

.1247E+05 -.1299E+05 .6495E+04
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WESTINGHOUSE HANFORD COMPANY S/N:801657
Run ID=BI94363

PAGE

Load Ca

Node

WOONO U WN —

8

= Copyright (c) 1984

IMAGES 30D
Celestial Software Inc. =

SOLVE REACTIONS

KBASIN DAM SUPPORT FRAME

se 1:1526 LB INSTALLATION LOADING

REACTIONS

Version.Z.O 07/01/90

- WHC-SD-SNF-DA-005, Rev.0

05/26/9%4
15:11:07

TREmAcceeer CCERTERCEEET CELNVTUVOTTEY PTCRECEVTDTE CPCTTCERECBDBBN  ®w D - T WD - -

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
-.1357E-09

.9113E+03
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.2141E+04

.0000E+00
.0000E+00
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.0000E+00
.0000E+00

.0000E+00
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.0000E+00
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== IMAGES-3D

06-09-1954 . Run ID=JE97421 - 12:57:30

I : . !
! JJ EEEEEEEEEE 999999 77777777 44 44 222222 11 !
! JJ EEEEEEEEEE 999999 77777777 44 44 222222 11 !
! JJ EE 99 99 77 44 4 22 22 1111 !
! JJ EE 99 99 77 44 44 22 22 1111 !
! JJ EE 99 99 77 44 44 22 11 !
! JJ EE 99 99 . 77 44 44 22 11 !
! JJ EEEEEEEE 99999999 77 4444444444 22 11 !
! JJ EEEEEEEE 99999999 77 4444444444 22 11 !
P JJd JJ EE 99 77 44 22 11 !
N JJ EE 99 77 44 22 11 !
1 JJd JJ EE 99 77 44 22 11 !
LY JJ EE %9 77 44 22 11 !
! JJJJJJ  EEEEEEEEEE 999999 77 44 2222222222 111111 |

!

!

! JJJJJJ  EEEEEEEEEE 999999 77 44 - 2222222222 111111
!
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== [MAGES 30D
= Copyright (c) 1984 Celestial Software Inc. =

Interactive Microcomputer Analysis & Graphics of Engineering Systems
IMAGES-3D Version 2.0 07/01/90
RUN ID=JE97421

NOTICE

Celestial Software Inc. assumes no responsi-
bility for the validity, accuracy, or
applicability of the results obtained from
IMAGES-3D."

Wuuuwuou
LI B B BN B ]

Any questions or comments concerning the use
of IMAGES-3D or the users manual should
= be addressed to:

1

Celestial Sdftware Inc.

125 University Ave.
Berkeley,CA
94710

415-843-0977

0 u 4 uuu
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WESTINGHOUSE HANFORD COMPANY S/N:801657 06/09/94
PAGE 1 . RUN ID=JE97421 12:57:41
IMAGES 30D
= Copyright (c) 1984 Celestial Software Inc. =

CHECK GEOMETRY Version 2.0 07/01/90
K-BASIN COFFER DAM DW SUPPORT

MATERIAL PROPERTIES

Material Modulus of Weight Coeff of Poisson’s Shear Web
No Elasticity Density Thermal Exp. Ratio’ Modulus
1 3.00000£+07 2.83000E-01 6.33000E-06 3.00E-01 0.00000E+00

NODE COORDINATES

Node X-Coord. Y-Coord. Z-Coord.
1 0.00000E+00  0.00000E+00  0.00000E+Q0
2 1.37000E-01  0.00000E+00  0.00000E+00
3 3.00000E+00  0.00000E+00  0.00000E+0C
4 3.37500E+00 0.00000E+00° 0.00000E+00
5 3.37500E+00  3.18800E+00  0.00000E+00
6 1.37000E-01 3.18800E+00  0.00000E+0C
7 0.00000E+00  3.18800E+00  0.00000E+Q0

BEAM PROPERTIES
Multiplier = 1 (For AISC database properties only)-

Prop X-Section Moment of Inertia Torsional
No Area ly / Iz Const.- J
1 6.000E+00 1.000E+00 3.130E-02 1.000E+00
~2 3.744E+00 1.000E+00 7.600E-03 1.000E+00

Prop Max. Fiber Dist Shear Shape Fact " Shear Stress Factor
No Cy / GCz SSFy / SSFz Ctors SSTRFy / SSTRFz

AR en eeemrese CTCREEEN CONASEGE TEGUTTEET ETREEEETEEUT zCTECEWEwe SCoww oo

1 1.25E-01 1.25E-01 O0.00E+00 0.00E+00 1.00E+00 1.00E+Q0 1.00E+00°
2 7.80£-02 7.80E-02 O0.00E+00 0.00E+00 1.00E+00 1.00E+00 1.00E+00
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»

WESTINGHOUSE HANFORD COMPANY S/N:801657 : 06/09/94
PAGE 2 ) RUN ID=JE97421 12:57:55
= IMAGES 30D
= Copyright (c) 1984 Celestial Software Inc. =

CHECK GEOMETRY Version 2.0 07/01/90
K-BASIN COFFER DAM DW SUPPORT

BEAM CONNECTIVITY

Beam Nodes Prop Mat pincodes Rigid End Offset Length Beam
No From/ To / Ref No No 1/ Jd I / J Type
1 1 2 7 2 1 0.00E+00 0.0CE+00 0.14E+00 Beam
2 2 3 7 1 1 0.00E+00 0.00E+00 0.29E+01 Beam
3 3 4 7 1 1 0.00E+00 0.00E+00 0.38E+00 Beam
4 4 5 7 1 1 0.00E+00 0.00E+0C 0.32E+01 Beam
5 5 6 1 1 1 0.00E+00 0.00E+00 0.32E+01 Beam
6 6 7 1 2 1 0.00E+00 0.00E+00 0.14E+00 Beam
7 2 6 7 1 1 0.00E+00 0.00E+00 0.32E+01 Beam
RESTRAINTS
Node Restraint
No Global/Local Directions
1 GLOBAL XY ZRXRYRZ
2 GLOBAL -=~-Z- - - h
3 GLOBAL - -1 - -
4 GLOBAL - ZL- - -
5 GLOBAL - -ZL- - -
6 GLOBAL -=-7- - -
7 GLOBAL XYZRXRYRZ
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WESTINGHOUSE HANFORD COMPANY S/N:801657 06/09/94
PAGE 3 Run ID=JE97421 ' 12:58:53

=== IMAGES 30D

= Copyright (c) 1984 Celestial Software Inc. =

SOLVE DISPLACEMENTS Version 2.0 07/01/90
K-BASIN COFFER DAM DW SUPPORT

LOAD CASE 1
2100 LB DEADWEIGHT

DISPLACEMENTS
Translations / Rotations
Node X Y z / X Y Z
e eee eememmeamn memmeeemem momecmm—e= ] mmeemmece ececesssss eccscuacas

1  .0000E+00 .000CE+00 .0000E+00 / .0000E+00 .00Q00E+00 .0O0COE+00
2 .1684E-05 .3975E-04 .000CE+00 / .0GGOE+00 .0Q00E+00 .5683E-03
3 .1436E-04 .4827E-02 .0000E+00 / .00QOE+00 .0QQ00E+00 .1074E-02
4 .1602E-04 .5125E-02 .0000E+00 / .0OOOE+00 .0000E+00 .5411E-03
5 -.1602E-04 .5109E-02 .0CCCE+00 / .0000E+00 .00Q0E+00 .9169E-03
6 -.1684E-05 .3446E-04 .0000E+00 / .0000E+00 .00Q0E+00 .4863E-03
7  .0000E+00 .0000E+00 .000QE+00 / .0000E+00 .0O0QOE+00 .00OOE+00
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>

WESTINGHOUSE HANFORD COMPANY S/N:801657 06/09/94
PAGE 4 Run ID=JE97421 12:58:58
= IMAGES 30D
= Copyright (c) 1984 Celestial Software Inc. =

SOLVE BEAM LOADS/STRESSES Version 2.0 07/01/90
K-BASIN COFFER DAM DW SUPPORT
Load Case 1:2100 LB DEADWEIGHT
BEAM LOADS AND/OR STRESSES

GLoads Node Fx Fy Fz Mx My Mz
LLoads Node Axial Y-Shear Z-Shear Torsion Y-Bending Z-Bending
Stress Node Axial Y-Shear Z-Shear Torsion Y-Bending Z-Bending
Stress Node Maximum Minimum Cmb. Shear

" WRBEAM NO.  IRe*

GLoads 1 -.1381E+04 -.8713E+03 .0QQQE+00__.0000E+00 .00Q0E+00 -.1006E+04
GLoads 2 .1381E+04 .8713E+03 .0000E+00 .0O00E+00 .0OOOE+00 .8862E+03
Stress 1 .3687E+03 -.2327E+03 .C000E+00 .0000E+00 .0000E+00 .1032E+05
Stress 1 .1069E+05 -.9951E+04 .5344E+04
Stress 2 .3687E+03 -.2327E+03 .0000E+00 .000QE+00C .COOQE+00 .9095E+04
Stress 2 .9463£+04 -.8726E+04 .4732E+04
**xkBEAM  NO. 2x%*
GlLoads 2 -.7971E+03 -.1170E+04 .0000E+00 .00OOE+00 .0O000E+00 -.1840E+04
'.oads 3 .7971E+03 .1170E+04 .Q0COE+00 .0COQE+00 .0000E+00 -.1509E+04
stress 2 .1328E+03 -.1950E+03 .0OCOE+00 .0QOOE+00 .0000E+00 .7350E+04
Stress 2 .7482E+04 -,7217E+04 .3741E+04 y
Stress 3 .1328E+03 -.1950E+03 .0000E+00 .0000E+00 .0000QE+00 -.6025E+04
Stress 3 .6158E+04 -.5892E+04 .3079E+04
***BEAM  NO. Ik
GLoads 3 -.7971E+03 .9302E+03 .0000E+00 .0OQQOE+00 .0O0OCE+00 .1509E+04
GLoads 4 .7971E+03 -.9302E+03 .00Q0E+00 .0000E+00 .0000E+00 -.1160E+04
Stress 3 .1328E+03 .1550E+03 .0000E+00 .000O0E+00 .0COCE+00 -.6025E+04
Stress 3 .6158E+04 -.5892E+04 .3079E+04
Stress "4 .1328€+03 .1550E+03 .CO00E+00 .0O00OE+00 .000QE+00 -.4632E+04
Stress 4 .4765E+04 -.4499E+04 .2382E+04
. ***BEAM  NO. Gk ‘
GLoads 4 -.7971E+03 .9302€+03 .0000E+00 .Q00COE+00 .0000E+00 .1160E+04
GLoads 5 .7971E+03 -.9302E+03 .0000E+00 .0000E+00 .0000E+00 .1381E+04
Stress 4 -.1550E+03 .1328E+03 .0000E+00 .0000E+00 .00O0OCE+00 -.4632E+04
Stress 4 .4477E+04 -.4787E+04 .2393E+04
Stress 5 -.1550E+03 .1328E+03 .0000£+00 .0000E+00 .0OC00E+00 .5516E+04
Stress 5 .5361E+04 -.5671E+04 .2836E+04 '
*%*BEAM  NO. Bikk -
Gloads 5 -.7971E+03 .9302E+03 .0000E+00 .0000E+00 .0000E+00 -.1381E+04
GLoads 6 .7971E+03 -.9302E+03 .0000E+00 .0000E+00 .0000E+00 -.1631E+04
Stress 5 -.1328E+03 -.1550E+03 .O0OO00E+00 .0COOE+00 .000QE+00 .5516E+04
Stress 5 .5383E+04 -.5649E+04 .2824E+04
Stress 6 -.1328E+03 -.1550E+03 .0000E+00 .0000E+00 .00QOE+00 -.6513E+04
Stress 6 .6380E+04 -.6646E+04 .3323E+04 ‘
*%*BEAM  NO. Tl
GlLoads 6 -.1381E+04 .1229E+04 .0000E+00 .0000E+00 .0000E+00 .7251E+03
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WESTINGHOUSE HANFORD COMPANY S/N:801657 06/09/94
PAGE 5 - Run ID=JE97421 12:59:08
IMAGES 30D
= Copyright (c) 1984 Celestial Software Inc. =

SOLVE BEAM LOADS/STRESSES  Version 2.0 07/01/90
K-BASIN COFFER DAM DW SUPPORT
Load Case 1:2100 LB DEADWEIGHT-

GLoads Node Fx Fy Fz Mx My Mz
LLoads Node Axial Y-Shear Z-Shear Torsion® Y-Bending Z-Bending
Stress Naode Axial Y-Shear Z-Shear Torsion Y-Bending Z-Bending

Stress Node Maximum Minimum Cmb. Shear

e m e w e, EmEmw eBeGBeCeEEeTee STeNYEEEe CTRCCNVDTENY CCVBADDDDE CTEEDVDEBOTE BT ERCET DS w -

GLoads 7 .1381E+04 -.1229E+04 .0000E+00 .0000E+Q0 .00Q0E+00 -.8934E+03
Stress 6 -.3687E+03 -.3282E+03 .000CE+00 .0000E+00 .0000E+00 -.7442E+04
Stress 6 .7073E+04 -.7811E+04 .3905E+04

Stress 7 -.3687E+03 -.3282E+03 .0000E+00 .0000E+00 .COOOE+00 -.9169E+04
Stress 7 .8801E+04 -.9538E+04 .4769E+04 .

***BEAM NO. Y fadaded

GlLoads 2 -.5834E+03 .2984E+03 .0000E+00 .0000E+00 .00QOE+00 .9542E+03
GlLoads 6 .5834E+03 -.2984E+03 .0000E+00 .0000E+00 .0000E+00 .9058E+03
Stress 2 -.4974E+02 .9724E+02 .0000E+00 .000CE+00 .0000E+00 -.3811E+04
Stress 2 .3761E+04 -.3860E+04 .1930E+04

Stress 6 -.4974E+02 .9724E+02 .0000E+00 .00QCE+00 .0000E+00 .3618E+04

ress 6 .3568E+04 -.3667E+04 .1834E+04 .
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WESTINGHOUSE HANFORD COMPANY S/N:801657 06/09/94
PAGE 6 Run ID=JE97421 12:59:13
s=as IMAGES 30D :
= Copyright (c) 1984 Celestial Software Inc. =

SOLVE BEAM LOADS/STRESSES Version 2.0 07/01/90
K-BASIN COFFER DAM DW SUPPORT
Load Case 1:2100 LB DEADWEIGHT
MAXIMUM STRESS SUMMARY FOR BEAMS/TRUSSES
WITHIN SPECIFIED RANGE 1- 7
Maximum (absolute) Stress = ,1069E+05 at BEAM 1
Beam Axial Y-Shear Z-Shear  Torsion Y-Bending Z-Bending

- - - e EEeaREEeE" BT EMeREeRET ETEETTEEOEY YTECETPUTDE eUPTTCeTEee eooeecaeoe

1 .3687E+03 -.2327E+03 .0000E+00 .0000E+00 .0000E+00 .1032E+05
Maximum Minimqm Cmb. Shear

RN RS eee" SEEBEEECO@BeT VRO GC@mE@En oo woo >

.1069€+05 -.9951E+04 .5344E+04
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WESTINGHOUSE HANFORD COMPANY S/N:801657 .06/09/94
PAGE 7 Run ID=JE97421 12:59:16
IMAGES 30D
= Copyright (c) 1984 Celestial Software Inc. =

SOLVE REACTIONS Version 2.0 07/01/90
K-BASIN COFFER DAM DW SUPPORT '
Load Case 1:2100 LB DEADWEIGHT .
REACTIONS

1 -.1381E+04 -.8713E+03 .0000E+00 .0000E+00 .0000E+00 -.1006E+04
2  .0000E+00 .0000E+00 .0000E+00 .0000E+00 .00QOE+00 .00QOE+00
3 .0000E+00 .0000E+00 .0000E+00 .Q000E+00 .00QCE+00 .000OE+Q0
4  .0000E+00 .0000E+00 .0OCOE+00 .0O00E+00 .0O0CQE+Q0 .000OE+00
5  .0000E+00 .0000E+00 .0000E+00 .0000E+00 .000QE+00 .000QE+Q0
6 .0000E+00 .0000E+00 .0000E+00 .0000E+Q0 .0000E+00 .0QO0OE+Q0
7 .1381E+04 -.1229E+04 .0000E+00 .0000E+00 .GOQOE+00 -.8934E+03
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APPENDIX B

LOAD CALCULATIONS

A-83




WHC-SD-SNF-DA-005, Rev.0

DON'T SAY IT --- Write It! DATE: 5/18/94

TO: L. A. Rodgers H5-53 FROM: B. V. Winkel ‘ H5-57
Telephone: 376-5736

cc: M. R. Lindquist H5-57

SUBJECT: KBASIN CLOSURE GATE DESIGN LOADING

The design loading for the K Basin closure gates was generated as requested.
The design load definitions and basis follow below. As indicated, both normal
and seismic loadings are addressed. Normal loading is expected to control
design, since AISC allows a 1/3 increase in allowables for seismic loading.
Correspondingly, if ANSI/AISC N630 is used, a stress limit coefficient of 1.6
is allowed for an "extreme" load combination involving Ess.

Normal Loading

Other than dead weight and seal clamp loading, the only significant normal
condition loading is hydrostatic pressure. Although the normal water level is
near 16 ft., for design purposes, a water depth equal to the full height of
the closure doors (18 ft.) was assumed. This results in a maximum pressure,
at the base, of 62.4 x 18 = 1123 psf or 7.8 psi.

Seismic Loading

For a seismic event, two categories of loadings were considered, inertial and
hydrodynamic pressures. Based upon an ANSYS model of the divider wall,
including the impulsive hydrodynamic water mass, the fundamental frequency of
the divider wall is 23.5 hz. From Figure 3 of SDC-4.1, Rev. 12, at 23 hz, 7%
damping, a spectral value is 0.24 g's was obtained, which is the seismic
inertial design Toad.

Using the ASCE Manual No. 58, Structural Analysis and Design of Nuclear Plant
Facilities, Table 5.5, an impulsive mass of 11,640 1bs/ft was calculated for a

water depth of 18 ft. The effective height of the mass is 0.4 x 18 = 7.2 ft.
As recommended in ASCE 4-86, the weight of the impulsive mass should be spread
over twice the effective height, when "local stresses are of interest. This
results in a pressure of (11,640 x 0.24)/14.4 = 194 psf or 1.35 psi. An
alternative impulsive pressure can be obtained from the base pressure equation
on p. 265 of Guidelines for the Seismic Design of 0il and Gas Pipeline

Systems:

p; = 0.742p Ha = 0.742x62.4x18%0.24 = 200.0 psf = 1.39 psi.
The convective pressure component can be estimated by spreading the convective
mass over "twice the distance from the top of the fluid to the center of the
sloshing fluid mass® (ASCE 4-86):

p. = 26,260x0.03/17 = 46.3 psf = 0.32 psi.

54-3000-101 (12/92) GEF014
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Thus, the combined impulsive and convective pressures are about 1.7 psi. The
0.24g inertial loading for a half-inch plate is equivalent to about 0.23 psi.
One-third of the normal pressure is 7.8/3 = 2.6 psi, which is greater than 1.7
+0.23 = 1.93 psi. Therefore, the normal operating condition loading
controls.

Other Potential Off-Normal Loading Conditions

Table Q1.5.7.1 lists several different types of off-normal Toadings and load
combinations to be considered for nuclear facilities. - The only potential
loading brought to mind, by a review of this table, was the possibility of an
impact load due to handling of fuel canisters, etc. Since canister/equipment
handling is performed under water and is carefully controlled, these loads
should be relatively small. Since the allowables for such an off-normal event
is higher than for the normal operating condition, the normal condition would
again be expected to control.

Wall Deformations

Questions have arisen relative to potential detrimental effects associated
with deformations in the concrete walls at the closure gate seal Tocations.
At the outside seals, away from the divider walls, the deformations would be
negligible, since the wall segments are very short and attach to the chute
side walls, which act as shear walls. The divider wall deformation
predictions from an ANSYS analysis are attached. The attached deformation
predictions are due to static water pressure plus seismic inertia. Seismic-
induced sloshing loads are not included, but, since the sloshing frequency is
very low, deformations due to sloshing are Tow. Note that the maximum
deformation in the divider wall occurs at the top, and is equal to 0.013
inches (< 1/64 inch). The majority of this deformation is due to seismic
inertial loading. I would be very surprised if this small deformation could
significantly affect the closure walls. Depending on the seal flexibility,
there may be a small possibility that some seal leakage could occur during an
aftershock. )

54-3000-101 (12/92) GEF014 A-85
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DIVIDER WALL, LOADS: STAT. PRES., SEISMIC (NOT SLOSH

WHC-SD-SNF-DA-005, Rev.0

ANSYS 5.0 2 ~
MAY 26 1994
13:05:18
DISPLACEMENT
STEP=1

SUB =1

TIME=1

RSYS=0

DMX =0.013245
SEPC=2.6%9

DSCA=2035

Xv =-0.262003
Yv =0.642788

ZV  =0.719846
DIST=274.845

XF =252
YF =124.5
ZF =13.48

CENTROID HIDDEN

ING)
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APPENDIX C
DESIGN MODIFICATIONS
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APPENDIX A2

STRUCTURAL CALCULATIONS FOR K BASIN ISOLATION BARRIERS
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Westinghouse Internal
Hanford Company ' Memo
From: Facility Stress Analysis LLH-80420-94-001
Phone: 376-5047 H5-57

Date: November 11, 1994 '

Subject: STRUCTURAL CALCULATION FOR K BASIN ISOLATION BARRIERS

To: J. C. Wiborg B3-55

cc: W. F. Brehm H5-a7* M. J. Langevin X3-76
T. J. Conrads H5-55%* D. €. Marburger H4-63
R. A. Cox R3-56* J. P. Schmidt £3-73*
G. M. Davis X1-80* D. A. Smith G3-20*
J. [. Dearing N1-32 G. C. Sorensen K8-28
J. C. Hamrick X0-22* W. W. Wassberg R3-82*
R.:J. Kuhta X3-76* LLH File/LB
M. R. Lindquist HS-57/27%Z * w/o att.

References: 1. Internal Memo, M. R. Lindquist to J. C. Wiborg,
Structural Calculation for K Basin Isolation Doors,
dated June 23, 1994.

2. WHC, 1994, Basin Discharge Chute Isolation Barriers,
Orawing H-1-80104, Rev. X, Westinghouse Hanford Company,
Richland, Washington.

3. DSI, Ed Ruff to Distribution, "DSI, Tie Rod Data - to
100 FT-LB, K-Basin Isolation Barrier Door," dated
September 1, 1994.

Transmitted herewith are supplemental calculations to the Reference 1 letter
report. These calculations address the increased tie-rod loads necessary to
accommodate revised J-Seal compression requirements. Only those components
shown on the Reference 2 drawing which are affected by this loading change
are included. The analysis for other components remains unchanged and is
shown in Reference 1.

Hanford Operations and Enginsenng Contractor for the US Department of Energy
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WHC-SD-SNF-DA-005, Rev.0.

J. C. Wiborg LLH-8D420~-94-001
Page 2
November 11, 1994

Currently the installation torque for the tie-rod nuts is less than

100 ft-1bf (+15%). Reference 3 establishes the relationship between tie-rod
nut torque and preload experimentally. Based upon the data, the analysis
included here was conservatively performed using a tie-rod torque of

115 ft-1bf and an upper-bound prelead of 3,000 1bf.

Aty Lty

L. L. Hyde, Principal Engineer
Facility Stress Analysis

wo— - -

Attachments (3)
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J. C. Wiborg
Page 3
November 11, 1994

ATTACHMENT 1

STRUCTURAL MARGIN OF SAFETY

K BASIN ISOLATION BARRIERS

wRAL=-oU=oNF-UAR-UUS, Rev.lU

LLH-8D420-94-001

Margins of Safety given below are for those components of the Barriers which
are affected by the change in J-Seal compression load addressed in these

calculations.

previously given in Reference 1.

Margins of Safety for other components of the Barriers are as

COMPONENTS (No corrosion allowance)
Component Allowable Actual Margin
Drawing H-1-80104 Material Stress Stress of
(kip/in®) | (kip/in®) | safety
Normal
Loading
Door Assembly Carbon Steel 30.4 20.3 0.50
(Item 4) ~ Tube A500, GR. B '
Steel Frame
Bracket Assembly Carbon Steel * * 0.46
(Items 5 thru 14) A500, GR. B
Pad Eye (Item 60) | Carbon Steel A36 14.4 2.9 >2.0
Tie-Rod Stainless Steel * * 0.68
(Items 69 thru 87) 304L or 316L
WELDS (No corrosion allowance)
‘Door Assembly Tube | = =====e- 21.0 9.8 1.14
Steel Connections
Bracket Assembly | = -=-—=-- 21.0 12.6 0.66
Welds

"MARGIN OF SAFETY = (Allowable Stress/Actual Stress) -1

* MARGIN OF SAFETY BASED ON THE INTERACTION OF AXIAL LOAD AND BENDING
MOMENT OR .COMBINED BENDING '
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DESIGN CALCULATION -

(1) Drawing ,-"/- /- 80 )04 {2) Doc. No. (3) PageLof_
(4) Building L BASHW (5) Rev. (6) lob No.

(7) Subject BASIN __ISOLATIOM  BARLIEIZ

(8) Onginator L 'I%/A Date 7_///44

(9) Checker 5/—;,———;7,@—7/*——’ Date 7[2/7"/

_{10) 'The revised installation for the K-Basin Isolation Barriers (Doors)
provides a stop to which the J-seals are compressed. The tie-rod load
‘required to compress the seal to this stop has been calculated, by others, to
be 2520 1bs. This is substantially above the original tie-rod load of 1526
l1bs used for the analysis of the components and documented by Memo 8D420-MRL-
194-005 "Structural Calculation for K Basin Isolation Doors” M.R. Lindquist to
iJ.C. Wiborg (7/23/94). It is the intent of the calculations provided here to
irevise these original calculations as necessary to reflect the higher tie-rod
'"Toading. )

In order to determine the component most critical for the tie-rod load,
‘the stresses from the analysis in Memo 8D420-MRL-94-005 were ratioed to their
allowable. The pages referenced herein are from that analysis. The tie-rod
hook was marginal for the original 1526 1b load so it was redesigned. Tests
were conducted on the tie-rods to determine the torque/preload relationship.
The results are given in the attached DSI. -Based on these tests and the

installation procedure torque, the tie-rod load used for this analysis was
3000 ibs. '
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WHC-SD-SNF-DA-005, Rev.0
, ATTACHMENT 3

DON'T SAY IT --= write It! ) DATE: September 1, 1994

Na.

TO: Distribution FROM: Ed Ruff}éz/k4yé£é}
Telephone: 376-1943

ce: Bob Kuhta, Mike Langevin, Dave Cooley, Bill Brehm, Dick Cox,
Jim Wiborg, Larry HXQeg Ouane Koehler, Steve Jordan, Bill Monroe

<
SUBJECT: TIE ROD DATA - TO 100 FT-LB, K-BASIN ISOLATION BARRIER DOOR

Attached find the results of a tie rod torque/tensioning test performed on
August 29th, 1994 in the 305 Equipment Testing Lab. Test personnel were:
Steve Jordan, and Ed Ruff. The test was performed using a conventional
"unplated” Flex-Loc nut, and a carbon steel flat washer. Tie rod and nut
threads were lubricated with nickel anti seize compound.

BRIEF SUMMARY OF RESULTS:

Based on test data, it will take 90 (average) to 95 (max.) ft-1bf of torque to
obtain 2,500 1bf of clamping force (equivalent to 50% seal compression based
on Presray data).

This test was conducted up to 2,600 1bs actual applied load.
No thread galling was observed.
An unexpected finding: the nut/washer interface is the critical Tubrication.

area. Incipient galling of the nut/washer surface was Gbserved when examined
at 15x magnification.

BRIEF CONCLUSIONS

Don't over torque the tie rods. Too much torque WILL gall the nut/washer
surface.

Tension tests should be performed using the actual stainless steel washers
that were procured for the installation. Stainless steel washers will be more
susceptible to galling, therefore, tests must be done to verify performance of
the nut/washer interface.

Consider using flanged nuts to increase the bearing surface area of the nuts.

Inspect the bearing surface of all nuts and washers to be used on the tie
rods. Use fine emery paper to remove sharp edges and asperities.

54-3000-101 (12/92) GEFQ14
A-103
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WHC-SD-SNF-DA-005, Rev. 0,

DATE: AUG 29, 1994
GALL TESTING OF K-BASIN ISOLATION BARRIER TIE RODS

GALL TEST 4

TORQUE MEASUREMENT WITH MANUAL 3 FT. TORQUE WRENCH. "CLICK DETENT"
STANDARDS LAB # 750-88-01-004 HEDL # ERGO00508
CALIBRATED AUG. 16, 1994 EXPIRES: AUG. 16, 1995

LUBRICATION: CHESTERSON NICKEL BASED ANTI SEIZE COMPOUND
304L STAINLESS STEEL THREADED ROD 1" DIA.- 8 UNC THREAD
304L STAINLESS STEEL FLEX-LOC NUT, UNPLATED

NUT BEARING SURFACE 0.D. 1.541 INCHES
NUT BEARING SURFACE I.D. 1.062 INCHES
NUT BEARING AREA . | 0.979 SQUARE INCHES

GALL 4 DIAMETER FRICTION NUT

APPLIED TORQUE TIE ROD OF BOLT FACTOR BEARING
FT-LBF - TENSION INCHES K PRESSURE
LBF PSI

DATA DATA DATA CALCULATECALCULATE
50.0Q 1418 1.00 0.42 1448
55.0 1561 1.00 0.42 1594
60.0 1623 1.00 0.44 1657
65.0 1706 1.00 0.46 1742
70.0 2202 1.00 0.38 2249
75.0 2352 1.00 | 0.38 2402
80.0 2381 1.00 0.40 2431
85.0 2393 1.00 0.43 2444
90.0 2512 1.00 0.43 2565
95.0 2532 1.00 0.45 2586
100.0 2693 1.00 0.45 2750
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DATE: | AUG 29, 1994
GALL TESTING OF K-BASIN ISOLATION BARRIER TIE RODS

GALL TEST 5

TORQUE MEASUREMENT WITH MANUAL 3 FT. TORQUE WRENCH. "CLICK DETENT"
STANDARDS LAB # 750-88-01-004 HEDL # ERG00508
CALIBRATED AUG. 16, 1994 EXPIRES: AUG. 16, 1995

LUBRICATION: CHESTERSON NICKEL BASED ANTI SEIZE COMPOUND
304L STAINLESS STEEL THREADED ROD 1" DIA.- 8 UNC THREAD
304L STAINLESS STEEL FLEX-LOC NUT, UNPLATED

NUT BEARING SURFACE 0O.D. 1.541 INCHES
NUT BEARING SURFACE I.D. 1.062 INCHES
NUT BEARING AREA 0.979 SQUARE INCHES

GALL 5 DIAMETER FRICTION NUT

APPLIED TORQUE TIE ROD OF BOLT FACTOR BEARING
FT-LBF TENSION INCHES K PRESSURE
LBF PSI

DATA DATA DATA CALCULATECALCULATE
50.0 1495 1.00 0.40 1527
55.0 1742 .1.00 0.38 1779
60.0 1378 1.00 0.38 1918
65.0 1971 1.00 0.40 2013
70.0 2096 1.00 0.40 2140
75.0 2203 1.00 0.41 2250
80.0 2281 1.00 0.42 2329
85.0 2383 1.00 0.43 2433
90.0 2451 1.00 0.44 2503
95.0 2603 1.00 0.44 2658
100.0 2602 1.00 0.486 2657
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WHC-SD-SNF-DA-005, Rev. 0

DATE: AUG 29, 1994
GALL TESTING OF K- BASIN ISOLATION BARRIER TIE RODS

GALL TEST 6 .

TORQUE MEASUREMENT WITH MANUAL 3 FT. TORQUE WRENCH. "CLICK DETENT"
STANDARDS LAB # 750-88-01-004 HEDL # ERG00508

CALIBRATED AUG. 16, 1994 EXPIRES: AUG. 16, 1995

LUBRICATION: CHESTERSON NICKEL BASED ANTI SEIZE COMPOUND
304L STAINLESS STEEL THREADED ROD 1" DIA.- 8 UNC THREAD
304L STAINLESS STEEL FLEX-LOC NUT, UNPLATED

NUT BEARING SURFACE 0O.D. 1.541 INCHES
NUT BEARING SURFACE I.D. 1.062 INCHES ’
NUT BEARING AREA 0.979 SQUARE INCHES

GALL 6 DIAMETER FRICTION NUT

APPLIED TORQUE TIE ROD OF BOLT FACTOR BEARING
FT-LBF TENSION INCHES K PRESSURE
LBF PSI

DATA DATA DATA CALCULATECALCULATE
50.0 1545 - 1.00 0.39 1578
55.0 1718 1.00 0.38 1754
60.0 1885 1.00 0.38 1925
65.0 2002 1.00 0.39 2044
70.0 2158 1.00 0.39 2204
75.0 2353 1.00 0.38 2403
80.0 2490 1.00 _ 0.39 2543
85.0 2508 - 1.00 0.41 2561
90.0 2583 1.00 0.42 2638
95.0 2631 1.00 0.43 2738
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DATE: AUG 29, 1994
GALL TESTING OF K~BASIN ISOLATION BARRIER TIE RODS

AVERAGES OF GALL TESTS 4., 5, AND 6

TORQUE MEASUREMENT WITH MANUAL 3 FT. TORQUE WRENCH. “CLICK DETENT"
STANDARDS LAB # 750-88-01-004 HEDL # ERGO00508
CALIBRATED AUG. 16, 1994 EXPIRES: AUG. 16, 1995

LUBRICATION: CHESTERSON NICKEL BASED ANTI SEIZE COMPOUND
304L STAINLESS STEEL THREADED ROD 1" DIA.- 8 UNC THREAD
304L STAINLESS STEEL FLEX-LOC NUT, UNPLATED

NUT BEARING SURFACE 0.D. 1.541 INCHES
NUT BEARING SURFACE I.D. 1.062 INCHES
NUT BEARING AREA 0.979 SQUARE INCHES
. GALL 4 GALL 5 GALL 6 AVERAGE DIAMETER
" APPLIED TORQUE TIE ROD TIE ROD TIE ROD TIE ROD OF BOLT
FT~LBF - TENSION TENSION TENSION TENSION INCHES
LBF LBF LBF ) LBF
DATA DATA DATA DATA DATA DATA
50.0 1418 1495 1545 1486 1.00
55.0 1561 1742 . 1718 1674 1.00
60.0 1623 1878 1885 1795 1.00
65.0 1706 - 1971 2002 1893 1.00
70.0 2202 2096 2158 2152 1.00
75.0 2352 2203 2353 - 2303 1.00
80.0 2381 2281 2490 2384 1.00
85.0 2393 2383 2508 2428 1.00
90.0 2512 2451 2583 2515 1.00
95.0 2532 2603 2681 2605 1.00
100.0 2693 2602 2681 2659 1.00
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DATE: AUG 31, 1994

K~-BASIN ISOLATION BARRIER TIE RODS
CALCULATION OF HYPOTHETICAL NUT BEARING PRESSURES
ASSUMING THAT FLANGE NUTS ARE USED.

WHC-SD-SNF-DA-005, Rev. 0

LUBRICATION: CHESTERSON NICKEL BASED ANTI SEIZE COMPOUND

304L STAINLESS STEEL THREADED ROD 1"

304L STAINLESS STEEL FLEX~-LOC NUT, UNPLATED

NUT BEARING SURFACE 0O.D.
NUT BEARING SURFACE I.D.
NUT BEARING AREA

USING
. GALL 6

APPLIED TORQUE TIE ROD
FT-LBF TENSION

LBF

DATA _ DATA

50.0 - 1545

55.0 1718

60.0 1885

65.0 2002

70.0 2158

75.0 - 2353

80.0 2490

85.0 2508

90.0 2583

95.0 2681

2.25 INCHES
1.062 INCHES
3.090 SQUARE INCHES

DIAMETER FRICTION
OF BOLT FACTOR

INCHES

K

DIA.- 8 UNC THREAD

FLANGE NUT

HYPOTHETICAL
NUT
BEARING
PRESSURE
PSI

DATA CALCULATE CALCULATE

1.00
1.00
1.00
1.00
1..00
1.00
1.00
1.00
1.00
1.00

A-110

0.39
0.38
0.38
0.39
0.39
0.38
0.39
0.41
0.42
0.43

500
556
610
648
698
761
806
812
836
863
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APPENDIX A3

STRUCTURAL EVALUATION OF ISOLATION BARRIER MODIFICATIONS
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% ICF KAISER ~

IGF Kalser Hanford Company
1.0. Box 888
Richland. WA 99352

SNF-W-95-757
January 26, 1995

James C. - Wiborg

Westinghouse Hanford Company
P. 0. Box 1970

Richland, Washington 99352

Dear Mr. Wiborg:
STRUCTURAL EVALUATION OF ISOLATION BARRIER MODIFICATIONS (ECN 607290)

References: (1) Drawing Number H-1-80104, Rev. X, Basin Discharge Chute
Isolation Barriers

(2) Westinghouse Hanford Company Internal Memo
80420-MRL-94-005, M. R. Lindquist to J. C. Wiborg,
Structural Calculation for K Basin Isolation Doors, dated
June 23, 1994.

(3) Westinghouse Hanford Company Internal Memo
LLH-8D420-94-001, L. L. Hyde to J. C. Wiborg, Structural
Calculation for K Basin Isolation Barriers, dated
November 11, 1994.

Per your request of January 21, 1995, we have performed a structural
evaluation of the proposed modifications to the Isolation Barrier padeyes
and side-stops outlined in Engineering Change Notice 607290. These parts
are identified as Items 60 and 67, respectively, on the Reference (1)
drawing. In order to expedite the required rework we faxed our concurrence
to you on January 23, 1995. This letter documents our findings.

References (2) and (3) transmitted our initial structural evaluations of the
Isolation Barriers, including the two "items now being modified. To comply
with your-request, additional in-depth, but very conservative, analyses were
performed for the modified padeyes. These analyses, which were subjected to
peer review, are attached. :

In summary, the results of the analyses show both items are structurally
adequate when modified per ECN 607290. The minimum margin of safety for the
modified padeyes is +0.17. The very minor modification of the side~stops
will not effect their structural capability, which was reported in

" Reference (3).
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James C. Wiborg
January 25, 1995
Page 2, SNF-W-95-757

Questions concerning this evaluation may be referred to the undersigned
(373-4289) or to L. L. Hyde (376-5047).

Sincerely,

John I. Dearing, Manager/ﬁﬁg;;eerﬁng
Spent Nuclear Fuel Project Engineering and Construction

JID:tmb

Enclosure

cc: D. L. Cooley X3-76 - WHC
G. M. Davis X1-80 - WHC  (w/o encl.)
J. C. Hamrick X0-22 - WHC  (w/o encl.)
L. L. Hyde H5-58 .
R. J. Kuhta X3-76 - WHC
M. J. Langevin X3-76 - WHC  (w/o encl.)
D. C. Marburger H4-63 - WEC
J. P. Schmidt X3-73 - WHC  (w/o encl.)
D. A. Smith G3-20 - WHC  (w/o encl.)
G. C. Sorensen K8-28 - PNL
R. E. Tiller £E6-61 (w/o encl.)
W. W. Wassberg R3-82 - MACTC (w/o encl.)
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James C. Wiborg
January 25, 1995
Page 2, SNF-W-95-757

becc: B. L. Evans G7-15 (w/o encl.)
KATS E6-61 (w/o encl.)
JID/LB
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DESIGN CALCULATION
(1) Drawing A—/—47654//J-/-50104(2) Doc. No. EC'A/OO’]an (3) Page of

3

(4) Building /051{5/ éaszw (5) Rev. (6) Job No.
(7) Subject _ BASIN _DISCH AL wE CSHUTE _15024T700] LBARKIELS
(8) Originator é» /4//:444 ve Date //Zé’/?_s
(9) Checker gl o bate__ //22/%5
. /‘ / v
(10)

PADEYE AND SIDE-STOP MODIFICATION

(Padeye: Dwg. H-1-42659, Item 42 and Dwg. H-1-80104, Item 60)
(Side-Stop: Dwg. H-1-80104, Item 67)

During preparation of the K Basin Chute for installation of the Isolation
Barriers it was found that interference of the padeyes and/or the side-stops
might occur with the Chute opening. To provide a margin of clearance it was
proposed to trim 1/2" from the outside edge of each padeye and to grind 1/8"
from the lower shoulder of each side-stop. This analysis addresses these
proposed modifications.
The padeyes are spaced about 24" apart along each vertical edge of the Barrier
plate. Each is constructed from a 6"x 9"x 1/2" carbon steel plate with a 3"
diameter hole located 3" on center from one end. They are weldéd
perpendicular to the Barrier plate, on the Chute side, with a 1/4" fillet.

* The hole accepts the tie-rod hook, permitting the padeye to transmit tie-rod
installation forces to the Barrier plate.

The Tie-Rod Tightening Procedure specifies an initial nominal tie-rod
installation force of 2300 1bf. WHC Internal Memo LLH-80420-94-001 (L. Hyde
to J. Wiborg, November 11,1994) established the upper limit of the tie-rod
force at 4385 1bf based on the structural capability of the bracket assembly.
For conservatism, the padeye modification addressed here was analyzed for a
tie-rod force of 5000 1bf. Additionally, to account for potential
misalignment of the tie-rod, forces of 500 1bf (10%) acting normal to the tie-
rod, in-plane and out-of-plane, were included.

A linear finite-element model of the modified padeye was generated using the
IMAGES computer code. The model, which utilized plate elements, was
statically Toaded along the edge of a 1" segment of the hole since this is the
width of the tie-rod hook. The model included fixed boundary conditions at
its attachment to the Barrier plate.

The results of this very conservative analysis show the modified padeye. meets
code stress allowables with a minimum margin of safety of +0.17. The critical
stress occurs at the edge of the hole adjacent to the padeye edge which is
being trimmed. The weld attaching the padeye to the Barrier plate has a
minimum margin of safety of +0.70 for this same conservative loading.

The side-stop is constructed of 2" stainless steel plate. It was analyzed for
resistance to lateral seismic forces in WHC Internal Memo LLH-8D420-94-001 and
shown to have a Targe margin of safety. The very minor proposed modification
will have no effect on its structural capability. ) .
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1. ECN
ENGINEERING CHANGE NOTICE CONTINUATI A e
EC v 'T ON SHEET Page of 0 7270
'.\\ Q
DOOR
21 /7 X
' CUT=-0UT THRU TWO WALLS
[oe—=17 7/16 —=d{ g 1/8 boe (TEMS 63 & 61 NOT SHOWN)
rl 1/8
t
4 \\\—sxnx/w
(:) (FRONT SIDE EDGES &

VIEW E~E

FOR CLARMTY (TEMS 18, 67, 88 & 89

(SIDE STOPS) NOT SHOWN
SCALE 1:8

(REF. DRAWING. H-1- Boio4 shT. 3)
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Grind off this side & blend smoothly
See Pad Eye item &0 ((TYF)
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ENGINEERING CHANGE NOTICE.CONTINUAT!ON SHEET

{. ECN

Page  of 07290

FULL R

PAD EYE

60 SCALE 1:4

__(REF. DRAWING H-|- 80l04 SHT 4

. _SKETCH # SK- %

Grind off the sharp edges
% blend smoothiy
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1. EC¥

ENGINEERING CHANGE NOTICE CONTINUATION SHEET
) Page of G o 7 2 70

—-11']—- 1—-8UNC-28 (THRU) -3 /7~

: (\Gmt—he sharp edges v
L blend smoothly
& -

8 1/

7 1/7

NG, L
—<z'>L- ' 167) —

MOUNTING BLOCK (SIDE STOP)

DIMENSIONAL TOLERANCE %1/16°
SCALE 1:4

67

QREF. Dr.Aawing H-1-8Ci104 SHTS>
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‘ DESIGN CALCULATION
(1) Drawing _#/-/- 4265‘4///—/—59/04(2) Doc. No. ECA 407290 (3) page of
(@) Building __/05 12) Yos s (5) Rev. (6) Job No. —
(7) Subject __BASIA DISCHARGE CHUTE. [SotANoN BAREIELS
(8} Originator L. //qaé Date /229
(9) Checker /4///’14/:1‘744,«/1 Date //'/,«7 ZI'/fK— ]

! ¢

(10)

PAD EYE MODIFKATION — (grem 42, H-1- 42¢85)

TEIMMED V' 45 SHowN (zEm oo, H-/-30/0¢)
e e

g, |
z

— S |
v

S I Vg -5 S |

I/Z“-oll—- o | N '/z"

CHeECK PaveYE WELD For A PotEnmau
MAXINOM TE-2ou oAy (Py) o F SOo0 Las.
ADDiToALLY INCLoNE. POTRNTIAL MISALIGLK MENT
LoAus (PxtP) oF 60 s (16%) -

2 |
Pp— 4 . WELL Az 2(ss5)+0.5= 1.5 1.
L e x s'y = as(s9)+ 05y = 239 Wk
$5.a" 1 - S5%(xes45.5) "
ga- 3 (0.5+5.5) 10.92 1
P‘( My Mz
f = it
+y o $%
= Soeo Se0 x1.9 . Zo0x1S L&
B 1 B ¥ 2.19 10.92 zizl fin
Som
. = D 43.5 (3]
‘g‘s\( = ‘("z— "= 425 &3l
Z =2 Z)l/z - LB
_(_1_ = (21212 4352+ 455 = 2122 L9, 4
'STRESS oW LEG OF FILET | 0g° 212 Jpzg = 8455 Psi Mo 1400 L oan
Favow = ©-4Fy* 0.-4(3¢005) = 14405 p3 Tt G486 1=+0.

STZEDSS IN FALRT THFRIAT, 6., = 2122 [.167%0.28 = 12004 PS)
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IMAGES-3D

01-22-1995 Filename=PADEYE Run ID=ET00018 00:18:20

EEEEEEEEE TTTTTTTTIT 00000 00000 00000

EEEEEEEEE TTTTTTTTT 00000 00000 00000

EE 00 00 00 00 00 00 1
1

88888
88888
88 88

—_

! !
! 1 !
! 1 !
! 1 !
I EE T 00 00 00 00 00 00 1 88 88 !
! EE T 00 0000 00 0000 00 0000 11 88 88 |
I EE T 00 0000 00 0000 OC 0000 I 1 88 88 !
I EEEEEEE T 00 0 0000 0 0000 O 00 1 88888 !
I EEEEEEE T 00 0 0000 0 0000 G OO0 1 88888 !
! EE T 0000 00 0000 00 0000 00 1 88 88 I
I EE T 0000 00 0000 00 0000 00 1 88 88 |
! EE T 00 00 00 00 00 00 1 88 88 I
! EE T 00 00 00 00 00 00 1 88 88 I
! EEEEEEEEE T 00000 00000 00000 11111 88888 !
5 EEEEEEEEE T 00000 00000 00000 11111 88888 !

!

WESTINGHOUSE HANFORD COMPANY S/N:802406

Project : K BASIN

Client : J. WIBORG

Job Name : PADEYE MODIFICATION
Remarks  : _ECA) 007290

Dwe. H-1- 50104

Engineer : /(dkw§ #’;é/ /{ZZZzi

Chk'd by : FF% page | {/ 23/25

A

Appr'd by : /

Comments

P AT Sm pme S S S S e b S Ge St Gomm o G e G feme G et G beme s S s o

- IMAGES-30D =
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== IMAGES-3D

= Copyright (c) 1984-1993.

RLCA/Celestial Software

WHC-SD-SNF-DA-005,

Interactive Microcomputer Analysis & Graphics of Engineering Systems

IMAGES-3D Version 3.0 , 12/31/93

Filename=PADEYE -

RUN ID=ET00018

NOTICE

RLCA/Celestial Software assumes no responsi-
bility for the.validity, accuracy, or
applicability of the results obtained from
IMAGES-3D.

U R | O TR O T

LI L O 1 PO O T TR (N IO TR

Any questions or comments concerning the use
of IMAGES=3D"or the users manual should
be addressed to:

RLCA/Celestial Software
2150 Shattuck Ave.
Suite 1200
Berkeley, CA
94704

510-843-0977

L | [ | S T I | O TR T I
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LIV TURTVVL, NCV.

WESTINGHOUSE HANFORD COMPANY S/N:802406 01/22/95
PAGE 1 RUN ID=ET00018 00:18:21
------- = IMAGES -30D,
= Copyright (c) 1984-1993. RLCA/Celestial Software =

CHECK GEOMETRY Version 3.0 12/31/93

Filename=PADEYE
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Acceleration of Gravity = 3.864E+02
Force Multiplier Length Multiplier Temp. Multiplier

1.0000E+00 1.0000E+00 1.0000£+00
(For database properties only)

MATERIAL PROPERTIES

Mat No. N ame
1 STEEL
Mat Ex Ey Ez nxy nyz nzx Density
No Gxy Gyz Gzx axy ayz azx

TEES ST oo ee e e e e ee c e e et m e e e - = - s o o - o o oo

1.120E+07 1.120E+07 1.120E+07 6.500E-06 6.500E-06.6.500E-06
PLATE THICKNESS SETS -

Layer No Mat No Thickness Angle

o 1 1 g.OOOE-Ol 0.000E+00

NODE COORDINATES
Node X-Coord. Y-Caord. -Z-Coord.

1 -2.50000E+00 6.00000E+00  0.00000E+00
2 -2.25000E+00 6.00000E+00  0.00000E+00
3 -2.00000E+00  6.00000E+00  0.00000E+00
4 -1.75000E+00 6.00000E+00  0.00000E+00
5 -1.50000E+00 6.00000E+00  0.00000E+00
6 -2.50000E+00 6.21870E+00  0.00000E+00
7 -2.24144E+00 6.19610E+00  0.00000E+00
8 -1.99239E+00 6.17431E+00 0.00000E+00
9 -1.74334E+00 6.15252E+00  0.00000E+00
10 -1.49429E+00 6.13073E+00  0.00000E+00
11 -2.50000E+00 6.44080E+00 0.00000E+00
12 -2.21582E+00 6.39071E+00 0.00000E+00
13 -1.96962E+Q0  6.34730E+00 0.00000E+00
14 -1.72341E+00 6.30388E+00 0.00000E+00

A-131
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WESTINGHOUSE HANFGRD COMPANY S/N:802406
2 RUN ID=ET00018

PAGE

Title

IMAGES-3D
= Copyright (c) 1984-1993.

WHC-SD-SNF-DA-005, Rev. 0

01/22/95
00:18:21

RLCA/Celestial Software =

CHECK GEOMETRY

Filename=PADEYE
=K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Version 3.0 12/31/93

Node X-Coord. Y-Coord. Z-Coord.
15 -1.47721E+00 6.26047E+00 0.00000E+00
16 -2.50000E+00 6.66990E+00 0.00000E+Q0
17 -2.41481E+00 6.64705E+00 0.00000E+00
18 -2.17333E+00 6.58234E+00  0.00000E+00
19 -1.93185E+00 6.51764E+00. 0.00000E+00
20 -1.69037E+00 6.45293E+00 0.00000E+00Q
21 -1.44889E+00 6.38823E+00  0.00000E+00
22 -2.50000E+00 6.90990E+00 0.00000E+Q0
23 -2.34923E+00 6.85505E+00 0.00000E+00
24 -2.11431E+00 6.76955E+00  ©O.00000F+00
25 -1.87938E+00 6.68404E+00 0.00000E+00
26 -1.64446E+00 6.59854E+00 0.00000E+00
27 ~-1.40954E+00 6.51303E+00 0.00000E+00
28 -2.50000E+00 7.16580E+00 0.00000E+00
29 -2.26577E+00 7.05654E+00 0.00000E+00
30 -2.03919E+00 6.95089E+00 0.00000E+00
31 -1.81262E+00 6.84524E+00 0.00000E+00
32 -1.58604E+00 6.73958E+00 0.00000E+00
33 -1.35946E+00 6.63393E+00 0.00000E+00
34 -2.50000E+00  7.44340E+00 0.00000E+00
35 -2.38157E+00  7.37500E+00 0.00000E+00
36 -2.16506E+00 7.25000E+00 0-00000E+00
37 -1.94856E+00  7.12500E+00 0.00000E+00
38 -1.73205E+00  7.00000E+00  0.00000E+00
39 -1.51555E+00 6:87500E+00 0.00000E+00
40 -1.29904E+00 6.75000E+00 0.00000E+00
41 -2.50000E+00 7.65830E+00 0.00000F+00
42 -2.25267E+00 7.57734E+00 0.00000E+00
43 -2.04788E+00  7.43394E+00 0.00000E+00Q
44 -1.84309E+00 7.29055E+00 0.0000QE+00
45 -1.63830E+00 7.14715E+00 0.00000E+00
46 -1.43352E+00 7.00376E+00 0.00000F+00
47 -1.22873E+00 6.86036E+00 0.00000E+00
48 -2.29813E+00 7.92836E+00 0.00000E+00Q
49 -2.10662E+00 7.76767E+00 0.00000E+00
50 -1.91511E+00 7.60697E+00 0.00000E+0Q0
51 -1.72360E+00 7.44627E+00 0.00000E+00
52 -1.53209E+00 7.28558E+00 0.00000E+00
53 -1.34058E+00 7.12488E+00 0.00000E+00
54 -1.14907E+00 6.96418E+00 0.00000E+00
55 -2.12132E+00 8.12132E+00 0.00000E+00
56 -1.94454E+00 7.94454E+00 0.00000E+00

A-132



Title

WESTINGHOUSE HANFORD COMPANY
PAGE | 3

I
= Copyright (c) 1984-1993.

S/N:802406
" RUN ID=ET00018
MAG

ES-3D

WHC-SD-SNF-DA-005, Rev. 0

01/22/95
00:18:22

RLCA/Celestial Software =

CHECK GEOMETRY

Filename=PADEYE
=K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Node X-Coord.
57 -1.76777E+00
58 -1.59099E+00
59 -1.41421F+00
60 -1.23744E+00
61 -1.06066E+00
62 -1.92836E+00
63 -1.76767E+00
64 -1.60697E+00
65 -1.44627E+00
66 -1.28558E+00
67 -1.12488E£+00
68 -9.64182E-01
69 -1.72073E+00
70 -1.57734E+00
71 -1.43394E+00
72 -1.29055E+00
73 -1.14715E+00
74 -1.00376E+00
75  -8.60365E-01
76 -1.50000E+00
77 -1.37500E+00
78 -1.25000E+00
79 -1.12500E+00
80 -1.00000£+Q0
81 -8.75001E-01
82 -7.50000E-01
83 -1.26786E+00
84 -1.16220E+00
85 -1.05655E+00
86 -9.50892E-01
87 -8.45236E-01
88 -7.39583E-01
89 -6.33928E-01
90 -1.02606E+00
91 -9.40856E-01
92 -8.55051E-01
93 -7.69546E-01
94 -6.84040E-01
95 -5.98536E-01
96 -5.13030E-01
97 -7.76457E-01
98 -7.11753E-01

Version 3.0

Y-Coord.

Z-Coord.

7

00 00~~~ 00 00 00 00 1100 00 00 00 4 I~ 1 00 00 00~ ~d ~ 00 00 00 ~d ~d ~~ ~ud ~d 00 00 ~f ~ ~d ~

.76777E+00
.59099E+00
.41422E+00
.23744E+00
.06066E+00
.29813E+00
.10662E+00
.91511E+00
.72360E+00
.53209E+00
.34058E+00
.14907E+00
.45746E+00
.25267E+00
.04788E+00
.84309€+00
.63831E+00
.43352E+00
.22873E+00
.59808E+00
.38157E+00
.16506E+00
.94856E+00
.73205E+00
.51554E+00
.29904E+00
.71893E+00
.49235E+00
.26577E+00
.03919€+00
.81262E+00
.58604E+00
.35946E+00
.81908E+00
.58416E+00
.34923E+00
.11431E+00
.87939E+00
.64446E+00
.40954E+00
.89778E+00
.65630E+00

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQOQOQOOOOOO

.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000€E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
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WESTINGHOUSE HANFORD COMPANY S/N:802406
4 RUN ID=ET00018

PAGE

Title

IMAGES-3D
= Copyright (c) 1984-1993.

WHC-SD-SNF-DA-005, Rev. 0

CHECK GEOMETRY

Filename=PADEYE
=K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Node
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

-6
-5
-5
-4
-3
-5
-4
-4
-3
-3
-3
-2
-2
-2
-2
-1
-1
-1
-1

NNNWWW AR~ NNOOOOOO O

01/22/95

00:18:22
RLCA/Celestial Software -
Version 3.0 12/31/93

X-Coord. Y-Coord.

.47048E-01 .41481E+00
.82343E-01 .17333E+00
.17638E-01 .93185E+00
.52934E-01 .69037E+00
.88229E-01 .44889E+00
.20945E-01 .95442E+00
.77533E-01 .70822E+00
.34121E-01 .46202E+00
.90709E-01 .21582E+00
.47296E-01 .96962E+00
.03885E-01 .72341E+00
.60472E-01 .47721E+00
.61467E-01 .98859E+00
.39678E-01 .73954E+00
.17890E-01 .49049£+00
.96101E-01 .24144E+00
.74311E-01 .99239£+00
.52523E-01 .74334E£+00
.30734E-01 .49429E+00

.00000E+00
.00000E+0Q0
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.61467E-01
.39678E-01
.17889E-01
.96101E-01
.74312E-01
.52523E-01
.30734E-01
.20945E-01
.77533E-01
.34120E-01
.90709E-01
.47297E-01
.03884E-01
.60472E-01
.76458E-01
.11753E-01

oooo\:\xxaoooooooo\J\J\mooooooo\nxtoooocoooto\:\:\:oooomoo\lxnwoooooooo\:w\:cooo

.00000€E+00
.75000E+00
.50000€+00
.25000E+00
.00000E+00
.75000E+00
.50000€E+00
.98859E+00
.73954E+00
.49049E+00
.24144E+00
.99239E+00
.74334E+00
.49429E+00
.95443E+00
.70822E+00
.46202E+00
.21582E+00
.96962E+00
.72341E+00
.47721E+00
.89778E+00
.65630E+00

OOOC)OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Z-Coord.

.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00

-.00000E+00

.00000E+00
.00000E+00
.00000E+00

.00000E+00.

.00000E+00
.00000E+00
.00000E+00
.00000F +00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
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PAGE

Title

WESTINGﬁgUSE HANFORD COMPANY S/N:802406

RUN ID=ET00018

=

MAG

= Copyright (c) 1984-1993.°

ES-3D

RLCA/Celestial Software

WHC-SD-SNF-DA-005, Rev. 0

01/22/95
00:18:22

CHECK GEOMETRY

Filename=PADEYE .
=K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Version 3.0 12/31/93

Node X-Coord. Y-Coord. Z-Coord.
141  6.47048E-01 8.41481E+00  0.00000E+00
142 5.82343E-01 8.17333E+00 0.00000E+00
143 5.17638E-01 7.93185E+00 0.00000E+00
144 4.52933E-01 7.69037E+00  0.00000FE+00
145 3.88229E-01 7.44889E+00 0.00000E+00
146  1.02606E+00 8.81908E+00 0.00000E+00
147 9.40556E-01 8.58416E+Q0 0.00000E+00
148 8.55050E-01 8.34923E+00 0.00000E+00
149 7.69546E-01 8.11431E+00 0.00000E+00
150 6.84041E-01 7.87939E+00 0.00000E+00
151 5.98535E-01 7.64446E+00 0.00000E+00-- - —
152 5.13031E-01 7.40954E+00 0.00000E+00
153 1.26786E+00 8.71893E+00 0.00000E+00
154 1.16220E+00 8.49235E+00 0.00000E+00
155 1.05655E+00 8.26577E+00  0.00000E+00
156 9.50891E-01] 8.03919E+00 0.00000E+00
157 8.45237E-01 7.81262E+00 0.00000E+00
158 - 7.39582E-01] 7.58604E+00 0.00000E+00
159 6.33928E-01 7.35946E+00 0.00000E+00
160 1.50000E+0Q0 8.59808E+00 0.00000E+00
161 1.37500E+00 8.38157E+00 0.00000E+00
162 1.25000E+00 8.16506E+00 0.00000E+00
163 1.12500E+00 7.94856E+00 0.00000E+00
164 1.00000E+00 7.73205E+00 0.00000E+00
165 8.75000E-01 7.51554E+00 0.00000E+00
166 7.50000E-01 7.29904E+00 0.00000£+00
167 1.72073E+00 8.45746E+00 0.00000E+00
168 1.57734E+00 8.25267E+00 0.00000E+00
169 1.43394E+00 8.04788E+00 0.00000E+00
170 1.29055E+00 7.84309E+00 0.00000E+00
171  1.14715E+00 7.63831E+00 0.00000E+00
172 1.00376E+00  7.43352E+00 0.00000E+00
173 8.60365E~01 7.22873E+00 0.00000E+00
174  1.92836E+00 8.29814E+00 0.00000E+00
175 1.76767E+00 8.10662E+00 0.00000E+00
176  1.60697E+00  7.91511E+00 .0.00000E+Q0 _
177 1.44627E+00 7.72360E4+00 0.00000E+00

© 178 1.28558E+00 7.53209E+00  0.00000E+00
179  1.12488E+00 7.34058E+00 0.00000E+00
180 9.64182E-01 7.14907E+00 0.00000E+00
181  2.12132E+00 8.12132E+00 0.00000F+00
182  1.94455E+00 7.94454E+00° 0.00000E+00
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WESTINGHOUSE HANFORD COMPANY S/N:802406
6 RUN ID=ET00018

PAGE

Title

= Copyright (c) 1984-1993.

IMAGES-3D

WHC-SD-SNF-DA-005, Rev. 0

01/22/95
00:18:23

RLCA/Celestial Software =

CHECK GEOMETRY
Filename=PADEYE

=K BASIN ISOLATION

Node

X-Coord.

183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224

Ni\)b—‘.—"—"NNNNHD—‘D—‘NNNN)—-‘b—-b—'l—-NNND—lo—db—tv—lNNNHHD—')—‘D—‘NN#—‘D—-HO—ID—'

.76777E+00
.59099E+00
.41421E+00
.23744E+00
.06066E+00
.29814E+00
.10662E+00
.91511E+00
.72360E+00
.53209E+00

SN NN N NN

.34058E+00—"7

.14907E+00
.45746E+00
.25267E+00
.04788E+00
.84309E+00
.63830E+00
.43352E+00
.22873E+00
.59808E+00
.38157E+00
.16506E+00
.94856E+00
.73205E+00
.51555E+00
.29904E+00
.71893E+00
.49235E+00
.26577E+00
.03919E+00
.81262E+00
.58604E+00
.35946E+00
.81908E+00

.58416E+00.

.34923E+00
.11431E+00
.87939E+00
.64446E+00
.40954E+00
.89778E+00
.65630E+00

G\O\O\O\O’\O\CJ\C\\IO\C\O\O\\I\J\IO\O\\J\I\J\J\JO\\I\I\I\J\J\JC\

Version 3.0 12/31/93

.76777E+00
.59099E+00
.41422E+00
.23744E+00
.06066E+00
.92837E+00
.76767E+00
.60697E+00
-44627E+00
.28558E+00
~12488€+00
.96418E+00
.72073E+00
.57734E+00
.43394E+00
.29055E+00
.14715E+00
.00376E+00
.86036E+00
.50000E+00
.37500E+00
.25000€+00
.12500€E+00
.00000E+00
.87500E+00
.75000E+00
.26786E+00
.16220E+00
.05655E+00
.95089£+00
.84524E+00
.73958E+00
.63393E+00
.02606E+00
.94056E+00
.85505E+00
.76955E+00
.68404E+00
.59854E+00
.51303E+00
.77646E+00
.71175E+00

A-136

OOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOQOOOOOOO

BARRIER PADEYE MODIFICATION

Z-Cbord.

.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+Q0
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000€E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000£E+00
.00000E+00
-00000E+00



PA

Title

wsggmcﬂguss HANFORD COMPANY

S/N:802406

RUN ID=ET00018
IMAGES-30D
= Copyright (c) 1984-1993.

WHC-SD-SNF-DA-005, Rev. 0

01/22/95
00:18:43

RLCA/Celestial Software =

CHECK GEOMETRY

Filename=PADEYE
=K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Node
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266

X-Coord.

.41481E+00
.17333E+00
.93185E+00
.69037E+00
.44889E+00
.95443E+00
.70822E+00
.46202E+00
.21582E+00
.96962E+00
.72342E+00
.47721E+G0
.98859E+00
.73954E+00
.49049E+00
.24144E+00
.99239E+00
.74334E+00
.49429E+00
.00000E+00
.75000E+00
.50000E+00
.25000E+00
.00000€E+00
.75000€+Q0
.50000E+00
.50000E+00
.25000E+00
.00000£+00
.75000E+00
.50000E+00
.25000€E+00
.00000E+00
.50000E-01
.00000E=01
.50000E-01
.27825E-07
.50000E-01
.00000E-01
.50000E-01
.00000E+00
.25000E+00

Version 3.0

Y-Coord.

Z-Coord.

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6.
6
6
6
6
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.64705E+00
.58234E+00
.51764E+00
.45293E+00
.38823E+00
.52095E+00
.47753E+00
.43412E+00
.39071E+00
.34730E+00
.30388E+00
.26047£+00
.26147E+00
.23968E+00
.21789E+00
.19610E+00
.17431E+00
.15252E+00
.13073E+00
.00000E+00
.00000E+00
00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000€E+00
.00000E+00
.00C00E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000£+00
.00000E+00
.00000E+00

A-137

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000€E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+0Q0
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00

12/31/93




WESTINGHOUSE HANFORD COMPANY S/N:802406
8 RUN ID=ET00018

PAGE

Title

IMAGES-30D

= Copyright (c) 1984-1993.

01/22/95
00:18:50

RLCA/Celestial Software

CHECK GEOMETRY
Filename=PADEYE

=K BASIN ISOLATION BARRIER

Node
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281

282 -

283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308

L R O R RO IO R B B |
BN GO P O S e = N D N G RN P NI RN e =~ O N

Version 3.0 12/31/93

PADEYE MODIFICATION

X-Coord. Y-Coord. Z-Coord.
.50000E+00 0.00000E+00 0.00000E+00
.75000E+00 0.00000E+00 0.00000£+00
.00000E+00 0.00000E+00 0.00000E+00
.25000E+0Q0 0.00000E+00 0.00000E+00
.50000E+00 0.00000E+00 0.00000E+00
.75000E+00 0.00000E+00 0.00000E+00
.00000E+00 0.00000E+00 0.00000E+00
.50000E+00  2.50000E-01  0.00000E+00
.25000E+00 2.50000E-01 0.00000E+00
.00000E+0Q0 2.50000E-01. (0.00000E+00
.75000E+00 2.50000E-01 0.00000E+00
.50000E+00 2.50000€E-01 0.00000E+00
.25000E+00 2.50000E-Q1 0.00000E+00
.00000E+00 2.50000E-01 0.00000E+00
.50000E-01 2.50000E-~01 0.00000E+00
.00000E-01 2.50000E-01 0.00000E+00
.50000E-01 2.50000E-01 0.00000£+00
.81259€E-07 2.50000E-01 0.00000E+0Q0
.50000£-01 2.50000E-01 0.00000E+00
.00000E-01 2.50000E-01 0.00000E+00
.50000E-01 2.50000E-01 0.000Q00E+00
.00000E+00 2.50000E-01 0.00000E+00
.25000E+00  2.50000€-01 0.00000E+00
.50000E+00 2.50000E-01 0.00000E+00
.75000E+00  2.50000E-01  0.00000E+00
.00000E+00 2.50000E-01 0.00000E+00
.25000E+00 2.50000E-01 0.00000E+00Q
.50000E£+00 2.50000E-01 0.00000E+00
.75000E+00  2.50000E-01  0.00000E+00
.00000E+00  2.50000E-01  0.00000E+Q0
.50000E+00 5.00000E-01 0.00000E+00
.25000E+00 5.00000E-01  0.00C000F+00
.00000E+00 5.00000E-01 0.00000E+0Q0
.75000E+00  5.00000E-01  0.00000E+Q0
.50000E+00 5.00000E-01 0.00000E+00
.25000E+00 5.00000E-01  0.00000E+00
.00000E+00 5.00000€-01 0.00000E+00
.50000E-01 5.00000E-01 0.00000E+00
.00000E-01 5.00000E-01 0.00000E+00
.50000E-01 5.00000E-01 0.00000E+00Q
.24100E-07 5.00000E-01 0.00000E+00
5.00000E-01 0.00000E+00

.50000E-01

A-138



WE’TINGHOUSE HANFORD COMPANY S/N:802406
PAGE RUN ID=ET00018
=IMAGES-30D

Title

= Copyr1ght (c) 1984-1993.

RLCA/Celestial Software

WHC-SD-SNF-DA-005,

01/22/95
00:18:57

CHECK GEOMETRY

Filename=PADEYE
=K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Version 3.0

Node X-Coord. Y-Coord. Z-Coord.
309 5.00000E-01 5.00000€-01 0.00000E+00
310 7.50000E-01 5.00000E-01 0.00000E+00
311 1.00000E£+00 5.00000E-01 0.00000E+00Q
312 1.25000E+00 5.00000E-01 0.00000E+00
313 1.50000E+00 5.00000E-01 0.00000E+00
314 1.75000E+00 5.00000E-01 0.00000E+00
315 2.00000E+00 5.00000E-01 0.00000E+00
316 2.25000E+00 5.00000E-01 0.00000E+00
317 2.50000E+00 5.00000E-01 0.00000E+00
318 2.75000E+00 5.00000E-01 0.00000E+00
319 3.00000E+00 5.00000E-01 0.00000E+00
320 -2.50000E+Q0 7.50000E-01 0.00000E+00
321 -2.25000E+00 7.50000E-01 0.00000E+00
322 -2.00000E+00 7.50000E-01 0.00000E+00
323 -1.75000E+00 7.50000E-01 0.00000E+00
324 -1.50000E+00 7.50000E-01 0.00000£+00
325 -1.25000E+00 7 .50000E-01 0.00000E+00
326 -1.00000E+00Q 7.50000€-01 0.00000E+00
327 -7.50000E-01 7.50000E-01 0.00000E+00
328 -5.00000£-01 7.50000E-01 0.00000E+00
329 -2.50000E-01 7.50000E-01 0.00000E+00
330 -3.65078E-07 7.50000E-01 0.00000E+00
331 2.50000E-01 7.50000E-01 0.00000E+0Q0
332 5.00000E-01 7.50000E-01 0.00000E+00
333 7.50000E-01 7.50000E-01 0.00000E+00
334 1.00000E+00 7.50000E-01 0.00000E+00
335 1.25000E+00 7.50000E-01 0.00000E+00
336 1.50000E+00 7.50000E-01 0.00000E+00
337 1.75000E+00 7.50000E-01 0.00000E+00
338 2.00000E+00 7.50000E-01 0.00000E+00
339 2.25000E+00 7.50000E-01 0.00000E+00
340 2.50000E+00 7.50000E-01 0.00000E+00
341 2.75000E+00 7 .50000E£-01 0.00000E+00
342 3.00000E+00 7.50000€E-01 0.00000E+00
343 -2.50000E+00 1.00000E+00 0.00000E+00
344 -2.25000E+00Q 1.00000E£+00 0.00000E+00
345 -2.00000E+00 1.00000E+00 0.00000E+Q0
346 -1.75000E+00 1.00000E+00 0.00000E+00
347 -1.50000E+00 1.00000E+00 0.00000E+00
348 -1.25000E+00 1.00000E+00 0.00000E+00
349 -1.00000E+00 1.00000E£+00 0:00000E+00
350 -7.50000E-01 1.00000E+00 -0.00000E+00

A-139

-
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Rev. 0



WESTINGHOUSE HANFORD COMPANY S/N:802406
RUN ID=ET00018

PAGE

Title

10

IMAGES-30D

= Copyright (c) 1984-1993. RLCA/Celestial Software

WHC-SD-SNF-DA-005, Rev. 0

01/22/95
00:19:04

CHECK GEOMETRY
Filename=PADEYE

=K BASIN ISOLATION BARRIER

Version 3.0 12/31/93

PADEYE MODIFICATION

Node X-Coord. Y-Coord. Z-Coord.
351 -5.00000E-01 1.00000E+00 0.00000E+00
352 -2.50000E-01 1.00000E+00  0.00000E+00
353 -3.20375E-07 1.00000E+00 0.00000E+00
354 2.50000E-01 1.00000E+00 0.00000E+00
355 5.00000E-01 1.00000E+00 0.00000E+00
356  7.50000E-01 1.00000E+00 0.00000E+00
357 1.00000E+00 1.00000E+00 0.00000E+00
358 1.25000E+00 1.00000E+00 0.00000E+Q0
359 1.50000E+00 1.00000E+00 0.00000E+Q0
360 1.75000E+00 1.00000E+00 0.00000E+0Q0
361 2.00000E+00 1.00000E+00 0.00000E+00
362 2.25000E+00 1.00000E+00 0.00000E+00
363 2.50000E+00 1.00000E+00 0.00000E+00
364 2.75000E+00 1.00000E+00 0.00000E+00
365 3.00000E+00 1.00000E+00 0.00000E+00
366 -2.50000E+00 1.25000E+00 0.00000E+00
367 -2.25000£+00 1.25000E+00 0.00000E+00
368 -2.00000E+00 1.25000E+00 0.00000E+00
369 -1.75000E+00 1.25000E+00 0.00000E+00
370 -1.50000E+00 1.25000E+00 0.00000E+00
371 -1.25000E+00 1.25000E+00 0.00000E+00
372 -1.00000E+00 1.25000E+00 0.00000E+00
373 -7.50000£-01. 1.25000E+00 0.00000E+00
374 -5.00000E-01 1.25000E+00 0.00000E+00
375 -2.50000E-01 1.25000E+00 0.0000QE+00
376 -2.68221E-07 1.25000E+00 0.00000E+Q0
377  2.50000E-01 1.25000E+00 0.00000£+00
378 5.00000E-01 1.25000E+00 0.00000E+00
379  7.50000E-01 1.25000E+00 0.00000E+00
380 1.00000E+00 1.25000E+00 0.00000E+00
381 1.25000E+00 1.25000E+00 0.000C0E+00
382 1.50000E+00 1.25000€+00 0.00000E+00
383 1.75000E+00 1.25000E+00 0.00000E+00
384 2.00000E+00 1.25000€E+00 0.00000E+00
385 2.25000E+00 1.25000E+00 0.0000CE+00
386 2.50000E+00 1.25000E+0Q0 0.00000E+00
387 2.75000E+00 1.25000E+00 0.00000FE+00
388 3.00000E+00 1.25000E+00 0.00000£+00
389 -2.50000E£+00 . 1.50000E+00 0.00000E+00
390 -2.25000E+00 1.50000E+00 0.00000E+00
391 -2.00000E+00  1.50000E+00 0.00000E+00
392 -1.75000E+00 1.50000E+0Q0 0.00000E+00

A-140



PAGE

Tit]e

WESTING??USE HANFORD COMPANY S/N:802406

RUN ID=ET00018

= y I
Copyright (c) 1984-19

93.

MAGES-3D
RLCA/Celestial Software

WHC-SD-SNF-DA-005, Rev. 0

01/22/95
00:19:10

CHECK GEOMETRY
Filename=PADEYE

Node
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433

Version 3.0 12/31/93
=K BASIN ISOLATION BARRIER PADEYE MODIFICATION
X-Coord. Y-Coord. Z-Coord.
-1.50000E+00 1.50000E+00 0.00000E+00
-1.25000E+00 1.50000€+00 0.00000E+00
-1.00000E+00 1.50000E+00 0.00000E+00
-7.50000E-01 1.50000E+00 0.00000E+00
-5.00000E-01 1.50000€E+00 0.00000E+00
-2.50000€E-01 1.50000E+00 0.00000E+00
-3.12924€-07 1.50000£+00 0.00000E+00
2.50000E-01 1.50000E+00 0.00000E+00
5.00000E-01 1.50000E+00 0.00000E+00
7.50000E-01 1.50000E+00 0.00000E+00
1.00000£+00 1.50000€E+00 0.00000E+00
1.25000E+00 1.50000£+00 0.00000E+00
1.50000E+00 1.50000E+00 0.00000E+00
1.75000E+00 1.50000E+00 0.00000E+00
2.00000E+00 ~1.50000E+00 0.00000E+00
2.25000E+00 1.50000£E+00 0.00000E+00
2.50000E+00 1.50000E+00 0.00000E+00
. 2.75000E+00 1.50000E+00 0.00000E+00
3.00000E+00 1.50000E+00 0.00000E+00_
-2.50000E+00 1.75000E+00 0.00000E+00
-2.25000E+00 - 1.75000E+00 0.00000E+00
-2.00000E+00 1.75000£+00 0.00000E+00
-1.75000E+00 1.75000E+00 0.00000E+00
-1.50000E+00 1.75000€+00 0.00000E+00
-1.25000€E+00 1.75000E+00 0.00000E+00
-1.00000E+00 1.75000€+00 0.00000E+00
-7.50000E-01 1.75000E+00Q 0.00000E+00
-5.00000E-01 1.75000€+00 0.00000E+00
-2.50000E-01 1.75000E+00 0.00000E+00
-2.23517E-07 1.75000£+00 0.00000E+00
2.50000E-01 1.75000E+00 0.00000E+00
5.00000E-01 1.75000E+00 0.00000E+00
7.50000€-01 1.75000E+00 0.00000E+00
1.00000E+00 1.75000E+00 0.00000E+00
1.25000&£+00 1.75000E+00 0.00000E+00
1.50000E+00 1.75000E+00 0.00000E£+00
1.75000E+00 1.75000€E+00 0.00000E+00
2.00000E+00 1.75000E+00 0.00000E+00
2.25000€E+00 1.75000E+00 0.00000E+00
2.50000E+00 1.75000E+00 0.00000E+00
2.75000E+00 1.75000E+00 0.00000E+00
3.00000E+00 1.75000€E+00 0

434

A-14]

.00000E+00




WHC-SD-SNF-DA-005, Rev. 0

WESTINGHOUSE HANFORD COMPANY S/N:802406 01/22/95
PAGE 12 RUN ID=ET00018 - 00:19:17
=IMAGES-3D =
= Copyright (c) 1984-1993. RLCA/Celestial Software =

CHECK GEOMETRY Version 3.0 12/31/93
Filename=PADEYE _ )
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Node X-Coord. Y-Coord. Z-Coord.
435 -2.50000E+00 2.00000E+00 0.00000E+00
436 -2.25000E+00 2.00000E+00 0.00000E+00
437 -2.00000E+00 2.00000E+00 0.00000£E+00
438 -1.75000E+00 2.00000E+00 0.00000E+00
439 -1.50000E+00 2.00000E+00 0.00000E+00
440 -1.25000£E+00 2.00000E+00 0.00000E+00
441 -1.00000E+00 2.00000E+00 0.00000E+00
442 -7.50000E-01 2.00000E+00 0.00000E+00
443 -5.00000€-01 2.00000E+00 0.00000E+00
444 -2 .50000E-01 2.00000E+00 0.00000E+00
445 -2.98023E-07 2 .00000E+00 0.00000E+00
446 2.50000E-01 2.00000E+00 0.00000E+00
447 5.00000E-01 2.00000E+00 0.00000E+00
448 7.50000E-01 2.00000E+00 0.00000E+00
449 1.00000E+00 2.00000E+00 0.00000E+00
45Q 1.25000E+00 2.00000E+00 0.00000E+00
451 1.50000&£+00 2 .00000E+00 0.00000E+00
452 1.75000E+00 2.00000E+00 0.00000E+Q0
453 2.00000E+00 . 2.00000E+0Q0 0.00000£+00

- 454 2.25000E+00 2.00000£+00 0.00000E+00
455 2.50000E+00 2.00000E+00 0.00000E+Q0
456 2.75000E+00 2.00000E+00 0.00000E+00
457 3.00000E+00 2.00000E+00 0.00000E+Q0
458 -2.50000E+00 2.25000E+00 0.00000E+00Q
459 -2.25000E+00 2.25000E+00 0.00000E+00
460 -2.00000E+00 2.25000E+00 0.00000E+00
461 -1.75000E+00 2.25000E+00 0.00000E+00
462 -1.50000E+00 2.25000E+00 0.00000E+00Q
463 -1.25000€E+00 2.25000E+00 0.00000E+Q0
464 -1.00000E+00 2.25000E+00 ° 0.00000E+00
465 -7.50000E-01 2.25000E+00 0.00000E+00
466 -5.00000E-Q1 2.25000E+00 0.00000E+00
467 -2.50000E-01 2.25000E+00 0.00000E+00
468 -2.53320E-07 2.25000E+00 0.00000E+00
469 2.50000E-01 2.25000E+00 0.00000E+00
470- 5.00000E-01 2.25000E+00 0.00000E+00-
471  7.50000E-01 2.25000E+00 0.00000E+00
472 1.00000E+00 2.25000E+00 0.00000E+00
473  1.25000E+00 2.25000E+00 0.00000E+00
474  1.50000E+00 2.25000E+00 0.00000E+00
475 1.75000E+00 2.25000E+00 0.00000E+00
476 2.00000E+00, 2.25000E+00 0

A-142
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WESTINGHOUSE HANFORD COMPANY S/N:802406
RUN ID=ET00018

PAGE

Title

= Copyright (c) 1984-1993.

=== [TMAGES-30D

WHC-SD-SNF-DA-005, Rev. 0

01/22/95
00:19:24

RLCA/Celestial Software =

CHECK GEOMETRY

‘Filename=PADEYE
=K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Node
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518

LI S Y N T I D B SN B |
SO RO G DD TS e e BN DD GO PN P RO R s bt s e~ TR

X-Coord.

.25000E+00
.50000E+00
.75000E+00
.00000E+0Q0
.50000E+00
.25000E+00
.00000E+00
.75000E+00
.50000E+00
.25000E+00
.00000E+00
.50000E-01
.00000E-01
.50000E-01
.68221E-07
.50000E-01
.00000E-01
.50000E-01
.00000E+00
.25000E+00
.50000E+00Q
.75000€+00
.00000E+00
.25000E+00
.50000E+00
.75000E+00
.00000E+00
.50000£+00
.25000€E+00
.00000E+00
.75000E+00
.50000£+00
.25000E+00
.00000E+00
.50000E-01
.00000E-01
.50000€E-01
.12924E-07
.50000£-01
.00000E-01
.50000€E-01
.00000E+00

Version 3.0

Y-Coord.

Z-Coord.

.25000£+00
.25000E+00
.25000E+00
.25000E+00
.50000E+00
.50000E+00
.50000E+00
.50000E+00
.50000E+00
.50000E+00
.50000£+00
.50000E+00
.50000E+00
.50000E+00
.50000E+00
.50000E+00
.50000E+00
.50000E+00
.50000€E+00
.50000€E+00
.50000E+00
.50000E+00
.50000E+00
.50000£E+00
.50000E+00
.50000£E+00
.50000E+00
.75000E+00
.75000E+00
.75000E+0Q0
.75000E+00
.75000E+00
.75000€E+00
.75000E+00
.75000E+00
.75000E+00
.75000E+00
.75000E+00
.75000E+00
.75000E+00
. 75000E+00
.75000E+00

A-143

OOOOQOOOOOOOOOOOOOOOOOOOOOOOOQOOCOOOOOOOOO

.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+Q0
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00

12/31/93




WESTINGHOUSE HANFORD COMPANY S/N:802406
RUN ID=ET00018

PAGE

Title

14

= Copyright (c) 1984-1993.

=IMAGES-30D
RLCA/Celestial Software

WHC-SD-SNF-DA-005, Rev. 0

01/22/95
00:19:31

CHECK GEOMETRY

Filename=PADEYE
=K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Node
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560

[} L L T e R T T B B |
DN G 0D PN DN PO ¢ bt et et S U D DO N O~ bt et st 1 DN A 0 GO R R A RN bt bt it

-2
-2
-1
-1
-1
-1
-7
-5
-2
-2

X-Coord.

Version 3.0

Y-Coord.

Z-Coord.

.25000E+00
.50000E+00
.75000E+00
.00000E+00
.25000E+00
.50000E+00
.75000E+00
.00000E+00
.50000E+00
.25000E+00
.00000E+00
.75000E+00
.50000E+00
.25000E+00
.00000E+00
.50000E-01
.00000E-01
.50000E-01
.38419E-07
.50000E-01
.00000E-01
.50000E-01
.00000E+00
.25000E+00
.50000E+00
.75000E+00
.00000E+00
.25000E+00
.50000E+00
.75000E+00
.00000E+00
.50000E+00
.25000E+00
.00000E+00
.75000E+00
.50000E+00
.25000E+00
.00000E+00
.50000E-01
.00000E-01
.50000E-01
.68221E-07

! '
uwwwwwwwwwwwwwwwwuw‘wwwwwwuwwuwwwwwmmwmmmwm

.75000€+00
.75000E+00
.75000€+00
.75000E+00
. 75000E+00
. 75000E+00
. 75000E+00
. 75000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.25000E+00
.25000E+00
.25000E+00
.25000E+00
. 25000E+00
.25000E+00
.25000E+00
.25000E+00
.25000E+00
.25000E+00

.25000E+00 _

A-144

OOOOQOOOOOOOOQOOOOOO-OOOOOOOOOOOOOOOOOOOQOO

.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E +00
.00000€+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00

12/31/93



WESTINGH
PAGE 1

Filename
Title

gUSE HANFORD CO

MPANY S/N:802406

RUN ID=ET00018
: IMAGES-3D
= Copyright (c) 1984-1993.

WHC-SD-SNF-DA-005, Rev. 0

CHECK GEOMETRY --

=PADEYE

=K BASIN ISOLATION-BARRIER PADEY

Node

X-Coord.

01/22/95

00:19:37
RLCA/Cg]estia] Software =
Version-3.0 12/31/93

Y-Coord.

E MODIFICATION

Z-Coord.

561
562
-563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585

586 -

587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602

Pl L L T T O O T T I |
NNNOJNNNN»—-HH-—-\]U‘INNNm\lb—-»—u—n—-mmmwmmmmo—a»—a'—»—a\jmm

-1
-1
-1
-1

.50000E-01
.00000E~01
.50000E-01
.00000E+00
.25000E+00
.50000€E+00
.75000E+00
.00000E+00
.25000E+00
.50000E+00
.75000E+00
.00000E+0Q0
.50000€+00
.25000E+00
.00000E+00
.75000E+00
.50000£+00
.25000E+00
.00000E+00
.50000E-01
.00000E-0]
.50000E-01
.98023E-07
.50000E-01
.00000E-01
.50000E-01
.00000E+00
.25000€+00
.50000E+00
.75000E+00
.00000E+00
.25000E+00
.50000E+00
.75000E+00
.00000E+00
.50000€+00
.25000E+00
.00000E+00
.75000E+00
.50000E+00
.25000E+00
.00000E+00

wwwwwwwwwwwwwwwwwuwwwwwwwuwwwwwwwwwwwwwwww

.25000E+00

.25000E+00
.25000E+00
.25000E+00
.25000E+00
.25000E+00
.25000E+00
.25000E+00
.25000E+00
.25000E+00
.25000E+00
.25000E+00
.50000€E+00
.50000£+00
.50000E+00
.50000E+00
.50000E+00
.50000£+00
.50000E+00
.50000E+00
.50000E+00
.50000E+00
.50000E+00

.50000E+00 -

.50000E+00
.50000E+00
.50000E+00
.50000E+00
.50000E+00
.50000E+00
.50000£+00
.50000E+00
.50000E+00
.50000E+00
.50000€+00
.75000E+00
. 75000E+00
.75000E+00
.75000E+00
.75000E+00
.75000E+00
.75000E+00

A-145
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.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00

.00000E+00 -

.00000E+00
.00000E+00
.00000E+00
.00000£E+00
.00000E+00
.00000E+00



WESTINGHOUSE HANFO
PAGE 16

= Copyright (c) 1984-1993,

RD COMPANY S/N:802406

RUN ID=ET00018

WHC-SD-SNF-DA-005, Rev. 0

RLCA/Celestial Software =

CHECK GEOMETRY - Version 3.0
Filename=PADEYE
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION
Node X-Coord Y-Coord. Z-Coord.
603 -7.50000E-01 3.75000E+00 0.00000E+00
604 -5,00000£-01 3.75000E+00 0.00000E+0Q0
605 -2.50000E-01 3.75000E+00 0.00000E+00
606 -3.27825E-07 3.75000E+00 0.00000E+00
607  2.50000E-01  3.75000E+00 0.00000E+00
608 5.00000E-01 3.75000E+00 0.00000E+00
609  7.50000E-01  3.75000F+00 0.00000E+00
610 1.00000E+00 3.75000E+00 0.00000E+00
611 1.25000E+00 3.75000E+Q0 0.00000E+00
612 1.50000E+00 3.75000E+00 0.00000E+00
613 1.75000£+00Q 3.75000E+00 0.00000E+0Q0
614 2.00000E+00 3.75000E+00 0.00000£+00
615 2.25000E+00 3.75000E+00 0.00000E+Q0
616 2.50000E+00 3.75000£+00 0.00000E+00
617  2.75000E+00  3.75000E+00 0.00QGCOE+00
618 3.00000E+00 3.75000E+00 0.00000E+00
619 -2.50000E+00 4 .00000E+00 0.00000E+00
620 -2.25000E+09 4 .00000E+Q0 0.00000E+00
621 -2.00000E+00 4 ,00000E+00 0.00000E+00
622 -1.75000E+00 4 .00000E+00 0.00000E+Q0
623 -1.50000E+00 4, 00000E+00 0.00000E+00
624 -1.25000E+00 4 .00000E+00 0.00000E+00
625 -1.00000E+00 4 .00000E+00Q 0.00000E+00
626 -7.50000E-01 4 .00000E+00 0.00000E+00
627 -5.00000E-01 4.00000E+00 0.00000E+00
628 -2.50000E-01 4.00000E+00 0.00000E+00
629 -2.68221E-07 4 .00000E+00 0.00000E+00Q
630  2.50000E-01  4.00000E+00 0.000GOE+00
631 5.00000E-01  4.00000E+00  0.00000E+0Q
632 7.50000E-01 4 .00000E+00 0.00000E+00
633 1.00000E+00 4 ,00000E+00 0.00000E+Q0Q
634 1.25000E+00  4.00000E+00  0.00000E+00
635 1.50000E+00 4 .00000E+00 0.00000E+00
636 1.75000E+00 4 .00000E+0Q0 0.00000E+00
637 2.00000E+00Q 4 ,00000E+00 0.00000E+00
638  2.25000E+00 4.00000E+00  0.00000E+Q0
639 2.50000E+00 4 .00000E+Q0 0.00000E+00
640 2.75000E+00 4 .00000E+00Q 0.00000E+00
641 3.00000E+00 4 .00000E+00 0.00000E+0Q0
642 -2.50000E+00 4.25000E+00 0.00000E+00Q
643 -2.25000E+00 4.25000E+00 0.00000E+00
644 -2.00000E+00 4.25000E+00 0.00000F+00

A-146

12/31/93



WESTINGHOUSE HANFORD CO
PAGE 17

Title

= Copyright (c) 1984-1993.

CHECK GEOMETRY

Filename=PADEYE
=K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Node
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676

677
678
679
680
681
682
683
684
685
686

-1
-7
-5
-2
-2

2

L R L T T Y T |
NNNNHHHD—‘\[U’INNNLH\‘D—I)—-‘HHNNNWNNNN'—"—‘D—‘F“\IU'I

X-Coord.

.75000E+00
.50000E+00
.25000€+00
.00000E+00
.50000E-01
.00000E-01
.50000E-01
.98023E-07
.50000E-01
.00000&-01
.50000E-01
.00000E+00
.25000E+00
.50000£+00
.75000E+00
.00000E+00
.25000E+00
.50000E+00
.75000E+00
.00000E+00

.50000E+00 .

.25000E+00
.00000E+00
.75000E+00
.50000E+00
.25000£+00
.00000E+00
.50000E-01
.00000E-01
.50000E-01
.98023E-~07
.50000E-01
.00000E-01
.50000E-01
.00000E+00
.25000E+00
.50000E+00
.75000E+00
.00000E+00
.25000E+00
.50000E+00
. 75000E+00

hhh#h&k##h&-ﬁ&&#h&-h-h-h&-h-h&h&&hhh&hh&&h&hh#hh

MPANY S/N:802406

RUN ID=ET00018
== [ MAGES-30D =
RLCA/Celestial Software =

WHC-SD-SNF-DA~005, Rev. 0

01/22/95
00:19:51

Version 3.0

Y-Coord.

.25G00E+00
.25000E+00
.25000E+00
.25000£€+00
.25000E+00
.25000E+00
.25000£+00
.25000E+00
.25000E+00
.25000E+00
.25000E+00
.25000E+00
.25000E+00
.25000€+00

.25000E+00 -

.25000E+00
.25000£+00
.25000E+00
.25000E+00
.25000E+00
.50000€+00
.50000E+00
.50000€+00
.50000€£+00
.50000E+00
.50000E+00
. 50000E+00
.50000E+00
.58580E+00
.52100E+00
. 50000E+00
.52100E+00
.58580E+00
.50000E+00
.50000E+00
.50000E+00
. 50000E+00
.50000E+00
.50000E+00
.50000£+00
.50000E+00
.50000E+00

A-147

.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+Q0
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
-00C00E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
-00000E+00
.00000E+00
.00000E +00
.00000E+00
.00000E+00
.Q0000E+00
.00000E+00
.00000E+00
.00000E+00Q
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00

.00000E+00 -

.00000E+0Q0

12/31/93




WHC-SD-SNF-DA-005, Rev. 0
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WHC-SD-SNF-DA-005, Rev. 0

WESTINGHOUSE HANFORD COMPANY S/N:802406 01/22/95
PAGE 18 RUN ID=ET00018

00:19:58
IMAGES-3D
= Copyright (c) 1984-1993. RLCA/Celestial Software =

CHECK GEOMETRY Version 3.0 12/31/93
Filename=PADEYE
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION
Node X-Coord. Y-Coord. Z-Coord.
687 3.00000E+00 4 ,50000E+00 0.00000E+00
688 -2.50000E+00 4 .75000E+00 0.00000E+00
689 -2.25000E+00 4 .75000E+00 0.00000E+00
690 -2.00000E+00 4 .75000E+00 0.00000E+00
691 -1.75000E+00 4 .75000E+00 0.00000E+00
692 -1.50000E+00 4 .75000E+00 0.00000E+00
693 -1.25000E+00 4.75000E£+00 0.00000E+00
694 -1.00000E+0Q0 4 .75000E+00 0.00000E+00
695 -8.28200E-01 4 .75000E+00 0.00000E+00
696 8.29200E-01 4 .75000E+00 0.00000E+00Q
697 1.00000E+0Q0 4 ,75000E+00 0.00000E+00
698 1.25000E+00 4 .75000E+00Q 0.00000E+00
699 1.50000E+00 4.75000E+00 0.00000E+00
700 1.75000E+00 4 .75000E+00 0.00000E+00
701  2.00000E+00  4.75000E+00 0.00000E+00
702 2.25000£+00 4 .75000E+00 0.00000E+Q0
703 2.50000E+00 4 .75000E+00 0.00000E+00
704 2.75000E+00 4 .75000E+00 0.00000E+00
705 3.00000E+Q0 4 ,75000E+00 0.00000E+00
706 -2.50000€£+00 5.00000£+00 0.00000E+00
707 -2.25000E+00 5.00000E+00 0.00000E+00
708 -2.00000E+00 5.00000E+00 0.00000E+00
709 -1.75000E+00 5.00000E+00 0.00000E+00
710 -1.50000E+00 5.00000E+00 0.00000E+0Q0
711 -1.25000E+00 5.00000E+00 0.00000E+00
712 -1.11800E+00 5.00000E+00 0.00000E+Q0
713 1.11800£+00 5.00000E+00 0.00000E+0Q0
714 1.25000E+00 5.00000E+00Q 0.00000£+00
715 1.50000E+00 5.00000E+00 0.00000E+00
716 1.75000E+00 5.00000E+00 0.00000E+00
717 2.00000E+00 5.00000E+00 0.00000E+00
718 2.25000E+00 5.00000E+00 0.0Q000E+00
719 2.50000E+00 5.00000E+00 0.00000E+00
720 2.75000E+00 5.00000E+00 0.00000E+00
721 3.00000E+00 5.00000E+00 0.00000E+00
722 -2.50000E+00 5.25000E+00 0.00000E+00
723 -2.25000E+00 5.25000E+00 0.00000FE+00
724 -2.00000E+00 5.25000E+00 0.00000E+0Q0
725 -1.75000E+00 5.25000E+00 O.00000E+00
726 -1.50000£+00 5.25000E+00 Q.00000E+00
727 -1.29900E+00 ~ 5.25000E+Q0 0.00000E+00
728 1.29900€E+00 5.25000E+00 0.00000E+00

A-148



WESTINGHOUSE HANFORD COMPANY

PAGE 19

S/N:802406
RUN ID=ET00018
IMAGES-30D

= Copyright (c) 1984-1993. RLCA/Celestial Software

WHC-SD-SNF-DA-005, Rev. 0

01/22/95
00:20:04

CHECK GEOMETRY

Filename=PADEYE

Version 3.0

Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION

12/31/93

Node X-Coord. Y-Coord. Z-Coord.

729  1.50000E+00 5.25000€+00 0.00000E+00

730  1.75000E+00 5.25000E+00 0.00Q00E+00

731 2.00000E+00 5.25000E+00 0.00000E+00

732 2.25000E+00 5.25000E+00 0.00000E+00

733 2.50000E+00 5.25000E+00 Q.00000E+00

734 2.75000E+00 5.25000E+00 0.00000E+00

735  3.00000E+00 5.25000E+00 0.00000E+00

736 -2.50000E+00 5.50000E+00 0.00000E+00

737 -2.25000E+00 5.50000E+00 0.00000E+00

738 -2.00000E+00 5.50000E+00 0.00000E+00

739 -1.75000E+00 5.50000E+00 0.00000E+00 T

740 -1.41420E+00 5.50000E+00 0.00000E+00

741  1.41420E+00 _ 5.50000E+00 0.00000E+00

742 1.75000E+00 5.50000E+00 0.00000E+00

743 2 .00000E+00 5.50000E+00 0.00000E+00

744  2.25000E+00 5.500006+00 0.00000E+00

745 2.50000E+00 5.50000E+00 0.00000E+00

746 2.75000E+00 5.50000E+00 0.00000E+00

747 3.00000E+00 5.50000E+00 0.00000£+00

748 -2.50000E+00 5.75000E+00 0.00000E+00

749 -2.25000E+00 5.75000E+00 0.00000E+00

750 -2.00000E+00 5.75000E+00 0.00000E+00

751 -1.75000E+00 5.75000E+00 0.00000E+00

752 -1.47900E+00 5.75000E+00- 0.00000E+00

753  1.47900E+00 5.75000E+00 0.00000E+00

754  1.75000E+00 5.75000E+00 0.00000E+00

755  2.00000E+00 5.75000E+00 0.00000E+00

756  2.25000E+00 5.75000E+00 0.00000E+00

757  2.50000E+00 5.75000E+00 0.00000E+00

758  2.75000E+00 5.75000E+00 0.00000E+00

759  3.00000E+00 5.75000E+00 0.00000E+00

PLATE ELEMENT CONNECTIVITY
Plate Nodes Thk Aspect Plate
No I J K L Set Dir Thickness Area Ratio Type

1 1 2 7 6 1 1 5.000E-01 5.279E-02 1.227E+00 QUAD Plate
2 2 3 8 7 1 1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
3 3 4 9 8 1 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate

A-149




WESTINGHOUSZ HANFORD COMPANY S/N:802406
RUN ID=ET00018

PAGE

Filename=PADEYE

20

IMAGES-3D
= Copyright (c) 1984-1993.

WHC-SD-~SNF-DA-005, Rev. 0
01/22/95

00:20:

RLCA/Celestial Software =

CHECK GEQMETRY

Version 3.0 12/31/93

Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION

late Nodes
No J K L
4 4 5 10 9
5 6 7 12 11
6 7 8 13 12
7 8 9 14 13
8 9 10 15 14

9 11 17 16
10 11 12 18 17
1. 12 13 19 18
12 13 14 20 19
13 14 15 21 20
14 16 17 23 22
15 17 18 24 23
16 18 19 25 24
17 19 20 26 25
18 20 21 27 26
19 22 23 29 28
20 23 24 30 29
21 24 25 31 30
22 25 26 32 31
23 26 27 33 32

24 28 35 34
25 28 29 36 35
26 29 30 37 36
27 30 31 38 37
28 31 32 39 38
29 32 33 40 39
30 34 35 42 41
31 35 36 43 42
32 36 37 44 43
33 37 38 45 44
34 38 39 46 45
35 39 40 47 46
36 41 42 49 48
37 42 43 50 49
38 43 44 51 50
" 39 44 45 52 51
40 45 46 53 52
41 46 47 54 53
42 48 49° 56 55
43 49 50 57 56
44 50 51 58 57

Thk
Set

Pt fod b b b ot ek ot et b b b ok et et b et b pooed fod bk bt ot et bt ek b b et e et e paed b ot b frd pmd ad ot ek

12

Aspect . Plate
Dir Thickness Area Ratio Type
1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
1 5.000E-01 5.701E-02 1.312E+00 QUAD Plate
1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
1 5.000E-01 9.758E-03 1.678E+00 TRI Plate
1 5.000E-01 5.595E-02 1.288E+00 QUAD Plate
1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
1 5.000E-01 4.085E-02 1.527E+00 QUAB-Plate— —
1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
1 5.000E-01 2.770E-02 5.487E-01 QUAD Plate
-1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
1 5.000E-01 4.745E-02 9.001E-01 QUAD Plate
1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
1 5.000E-01 1.644E-02 1.315E+00 TRI Plate
1 5.000E-01 5.821E-02 1.108E+00 QUAD Plate
1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
1 5.000€E-01 4.297E-02 9.047E-01 QUAD Plate
1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
I 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
1 5.000E-01 7.153E-02 8.682E-01 QUAD Plate
1 5.000E-01 5.720E-02 1.091E+00. QUAD Plate
1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
1 5.000E-01 6.264E-02 9.958E-01 QUAD Plate
1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate

A-150
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WHC-SD-SNF-DA-005, Rev. 0
WESTINGHOUSE HANFORD COMPANY S/N:802406 01/22/95
PAGE 21 - RUN ID=ET00018 00:20:18
. = === [ MAGES-3D =
= Copyright (c) 1984-1993. RLCA/Celestial Software =

S==s

CHECK GEOMETRY Version 3.0 12/31/93

Filename=PADEYE .
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Plate Nodes Thk Aspect Plate
No I J K L Set Dir Thickness - Area Ratio Type
45 51 52 59 58 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
46 52 53 60 59 .000E-01 4.085E-02 1.527E+00 QUAD Plate
47 53 54 61 60 .000E-01 3.541E-02 1.762E+00 QUAD Plate
48 56 56 63 62 .000E-01 6.264E-02 9.958E-01 QUAD Plate
49 56 57 64 63 .000E-01 5.720E-02 1.091E+00 QUAD Plate
50 57 58 65 64 .000E-01 5.175E-02 1.205E+00 QUAD Plate
51 58 59 66 65 .000E-01 4.630E-02 1.347E+00 QUAD Plate
52 59 60 67 66 .000E-01 4.085E-02 1.527E+00 QUAD Plate
53 60 61 68 67 .000E-01 3.541E-02 1.762E+00 QUAD Plate
54 62 63 70 69 .000E-01 6.264E-02 9.958E-01 QUAD Plate
55 63 64 71 70 .000E-01 5.720E-02 1.091E+00 QUAD Plate
56 64 65 72 71 .000E-01 5.175E-02 1.205E+00 QUAD Plate
57 65 66 73 72 .000E-01 4.630E-02 1.347E+00 QUAD Plate
58 66 67 74 73 .000E-01 4.085E-02 1.527E+00 QUAD Plate
59 67 68 75 74 .000E-01 3.541E-02 1.762E+00 QUAD Plate
60 69 70 77 76 .000E-01 6.264E-02 9.958E-01 QUAD Plate
61 70 71 78 77 .Q00E-01 5.720E-02 1.091E+00 QUAD Plate
62 71 72 79 78 .000E-01 5.175E-02 1.205E+00 QUAD Plate
63 72 73 80 79 .000E-01 4.630E-02 1.347E+00 QUAD Plate
64 73 74 81 80 -000E-01 4.085E-02 1.527E+00 QUAD Plate
‘65 74 75 82 81 .000E-01 3.541E-02 1.762E+00 QUAD Plate
66 76 77 84 83 .000E-01 6.264E-02 9.958E-01 QUAD Plate
67 77 78 85 84 .000E-0] 5.720E-02 1.091E+00 QUAD Plate
68 78 79 86 85 .000E-01 5.175E-02 1.205E+00 QUAD Plate

69 79 80 87 86
70 80 81 88 87
71 81 82 89 88
72 83 84 91 90
73 84 85 92 91
74 86 86 93 92
75 86 87 94 93
76 87 88 95 94
77 88 89 96 95
78 90 91 98 97
79 91 92 99 98
80 92 93 100 99
81 93 94 101 100
82 94 95 102 ]o1
83 95 96 103 102
84 97 98 105 104
85 98 99 106 105

.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000€E-~01

.630E-02
.085E-02
.541E-02
.264E-02
.720E-02
.175E-02
.630E-02
.085E-02
.541E-02
.264E-02
.720€-02
.175E-02
.630E-02
.085E-02
.541E-02
.264E-02-
.720E-02

.347E+00 QUAD Plate
.527E+00 QUAD Plate
.762E+00 QUAD Plate
.958E-01 QUAD Plate
.091E+00 QUAD Plate
.205E+00 QUAD Plate
.347E+00 QUAD Plate
.527E+00 QUAD Plate
.762E+00 QUAD Plate
.958E-01 QUAD Plate
.091E+00 QUAD Plate
.205E+00 QUAD Plate
.347E+00 QUAD Plate
.527E+00 QUAD Plate
.762E+00 QUAD Plate
.958E-01 QUAD Plate
.091E+Q0 QUAD Plate
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Filename=PADEYE
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Tate Nodes Thk Aspect Plate
No I J K L Set Dir Thickness Area . Ratio Type
86 99 100 107 106 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
87 100 101 108 107 1 1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
88 101 102 109 108 1 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
8 102 103 110 109 1 1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
90 104 105 112 111 1 1 5.000E-01 6.264E-02 9.958E-01 QUAD Plate
91 105 106 113 112 1 1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
92 106 107 114 113 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
93 107 108 115 114 1 1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
94 108 109 116 115 1 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
95 109 110 117 116 1 1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
9 111 112 119 118 1 1 5.000E-01 6.264E-02 9.958E-01 QUAD Plate
97 112 113 120 119 1 1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
98 113 114 121 120 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
99 .114 115 122 121 1 I 5.000E-01 4.630E-02 1.347E+00 QUAD Plate

100 115 116 123 122 1. 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
101 116 117 124 123 1 1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
102 118 119 126 125 1 1 5.000E-01 6.264E-02 9.958E-01 QUAD Plate
103 119 120 127 126 1 1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
104 120 121 128 127 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
105 121 122 129 128 1 1 5.000E-01 4.630£-02 1.347E+00 QUAD Plate
106 122 123 130 129 1 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
107 123 124 131 130 1 1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
108 125 126 133 132 1 1 5.000E-01 6.264E-02 9.958E-01 QUAD Plate
109 126 127 134 133 1 1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
110 127 128 135 134 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
111 128 129 136 135 1 1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
112 129 130 137 136 1 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
113 130 131 138 137 1 1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
114 132 133 140 139 1 1 5.000E-01 6.264E-02 9.958E-01 QUAD Plate
115 133 134 141 140 1 1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
116 134 135 142 141 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
117 135 136 143 142 1 1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
118 136 137 144 143 1 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
119 137 138 145 144 1 1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
120 139 140 147 146 1 1 5.000E-01 6.264E-02 9.958E-01 QUAD Plate
121 140 141 148 147 1 1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
122 .141 142 149 148 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
123 142 143 150 149 1 1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
124 143 144 151 150 1 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
125 144 145 152 151 .1 1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
1 1 5 6 9

126 146 147 154 153 .000E-01 6.264E-02 9.958E-01 QUAD Plate
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Plate - Nodes Thk Aspect Plate

154 178 179 186 185 .000E-01 4.085E-02 1.527E+00 QUAD Plate
155 179 180 187 186 -000E-01 3.541E-02 1.762E+00 QUAD Plate
156 181 182 189 188 .000E-01 6.264E~02 9.958E-01 QUAD Piate
157 182 183 190 189 .000E-01 5.720E-02 1.091E+00 QUAD Plate
158 183 184 191 190 .000€E-0]1 5.175E-02 1.205E+00 QUAD Plate
159 184 185 192 191 .000E-01 4.630E-02 1.347E+00 QUAD Plate

160 185 186 193 192
161 186 187 194 193
162 188 189 196 195
163 189 190 197 196
164 190 191 198 197
165. 191 192 199 198
166 192 193 200 199
167 193 194 201 200

.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01

.085E-02
.541E-02
.264E-02
.720E-02
.175E-02
.630E-02
.085E-02
.541E~02

.527E+00 QUAD Plate
.762E+00 QUAD Plate
.958E-01 QUAD Plate
.091E+00 QUAD Plate
.205E+00 QUAD Plate
.347E+00 QUAD Plate
.527E+00 QUAD Plate
.762E+00 QUAD Plate

No I J K L Set Dir Thickness Area Ratio Type
127 147 148 155 154 1 1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
. 128 148 149 156 155 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
129 149 150 157 156 1 1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
130 150 151 158 157 1 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
131 151 152 159 158 1 1 5.000£-01 3.541E-02 1.762E+00 QUAD Plate
132 153 154 161 160 1 1 5.000E-01 6.264E-02 9.958E-01 QUAD Plate
133 154 155 162 161 1 1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
134 155 156 163 162 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
135 156 157 164 163 1 1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
136 157 158 165 164 1 1 5.000E-O1 4.085E-02 1.527E+00 QUAD Plate
137 158 159 166 165 1 1 5.000€-01 3.541E-02 1.762E+00 QUAD Plate
138 160 161 168 167 1 1 5.000E-01 6.264E-02 9.958E-01 QUAD Plate
139 161 162 169 168 1 1 5.000E-01 5.720€E-02 1.091E+00 QUAD Plate
140 162 163 170 169 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
141 163 164 171 170 1 1 5.000E-01 4.630F-02.1.347E+00 QUAD Plate
142 164 165 172 171 1 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
143 165 166 173 172 1 1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
144 167 168 175 174 1 1 5.000E-01 6.264E-02 9.958E-01 QUAD Plate
145 168 169 176 175 1 1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
146 169 170 177 176 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
147 170 171 178 177 1 1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
148 171 172 179 178 1 1 5.000E-01 4.085E-02 1.527E+00° QUAD Plate
146 172 173 180 179 1 1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
150 174 175 182 181 1 1 5.000E-01 6.264E-02 9.958E-01 QUAD Plate
151 175 176 183 182 1 1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
152 176 177 184 183 1- 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
153 177 178 185 184 1 1 §5.000E-01 2.630E—02 %.347E+00 QUAD Plate
1 15
1 15 3 1
1 1 5 6 9
1 15 5 1
1 1 5 5 1
1 15 4 1
1 1 5 4 1
1 1 5 3 1
1 1 5 6 9
1 15 5 1
1 1 5 5 1
1 15 4 1
1 15 4 1
1 1.5 3 1
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late Nodes Thk Aspect Plate

No I J K L Set Dir Thickness Area Ratio Type
168 195 196 203 202 1 1 5.000E-01 6.264E-02 9.958E-01 QUAD Plate
169 196 197 204 203 1 1 5.000E-01 5.720€E-02 1.091E+00 QUAD Plate
170 197 198 205 204 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
171 198 199 206 205 1 1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
172 199 200 207 206 1 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
173 200 201 208 207 1 1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
174 202 203 210 209 1 1 5.000E-01 6.264E-02 9.958E-01 QUAD Plate
175 203 204 211 210 1 1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
176 204 205 212 211 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
177 205 206 213 212 1 1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
178 206 207 214 213 1 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
179 207 208 215 214 1 1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
180 209 210 217 216 1 1 5.000E-01 6.264E-02 9.958E-01 QUAD Plate
181 210 211 218 217 1 1 5.000E-01 5.720E-02 1.091F+00 QUAD Plate
182 211 212 219 218 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
183. 212 213 220 219 1 1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
184 213 214 221 220 1 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate -
185 214 215 222 221 1 1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
186 216 217 224 223 1 1 ©5.000E-01 6.264E-02 9.958E-01 QUAD Plate
187 217 218 225 224 1 1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
188 -218 219 226 225 1 1 5.000E-01 5.175E-02 '1.205E+00 QUAD Plate
189 219 220 227 226 1 1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
190 220 221 228 227 1 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
191 221 222 229 228 1 1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
192 223 224 231 230 1 1 5.000E-01 6.264E-02 9.958E-01 QUAD Plate
193 224 225 232 231 1 1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
194 225 226 233 232 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
195 226 227 234 233 1 1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
196 227 228 235 234 1 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
197 228 229 236 235 1 1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
198 230 231 238 237 1 1 5.000E-01 6.264E-02 9.958E-01 QUAD Plate
199 231 232 239 238 1 1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
200 232 233 240 239 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
201 233 234 241 240 1 1 5.000E-01 4.630F-02 1.347E+00 QUAD Plate
202 234 235 242 241 1 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
203 235 236 243 242 1 1 5.000E-01 3.541E-02 1.762E+00 QUAD Plate
204 237 238 245 244 1 1 5.000E-01 6.264F-02 9.958E-01 QUAD Plate
205 238 239 246 245 1 1 5.000E-01 5.720E-02 1.091E+00 QUAD Plate
206 239 240 247 246 1 1 5.000E-01 5.175E-02 1.205E+00 QUAD Plate
207 240 241 248 247 1 1 5.000E-01 4.630E-02 1.347E+00 QUAD Plate
208 241 242 249 248 1 1 5.000E-01 4.085E-02 1.527E+00 QUAD Plate
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Filename=PADEYE
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246 288 289 312 311
247 289 290 313 312
248 290 291 314 313
249 291 292 315 314

.000E-01
.000E-01
.000E-01
.000E-01

.250E-02
.250€E-02
.250E-02
.250E-02

.000E+00 QUAD Plate
.000E+00 QUAD Plate
.000E+00 QUAD Plate
.000E+00 QUAD Plate

Plate Nodes Thk Aspect Plate
No I J K L Set Dir Thickness Area Ratio Type
209 242 243 250 249 1 1 5.000E-01 3.541FE-02 1.762E+G0 QUAD Plate
210 251 252 275 274 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
211 252 253 276 275 1 1 5.000E-01 6.250E-02 1.000E+Q0 QUAD Plate
212 253 254 277-276 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
213 254 255 278 277 1 1 5.000E-01 6.250E-02 1.000E+Q0 QUAD Plate
214 255 256 279 278 1 1 G5.000E-01 6.250E-02 1.000E+Q0 QUAD Plate
215 256 257 280 279 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
216 257 258 281 280 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
217 258 259 282 281 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
218 259 260 283 282 1 1 5.000E-01.6.250E-02 1.000E+00 QUAD Plate
219 260 261 284 283 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
220 261 262 285 284 1. 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
221 262 263 286 285 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
222 263 264 287 286 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
223 264 265 288 287 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
224 265 266 289 288 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
225 266 267 290. 289 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
226 267 268 291 290 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
227 268 269 292 291 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
228 269 270 293 292 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
229 270 271 294 293 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
230 271 272 295 294 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
231 272 273 296 295 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
232 274 275 298 297 1. 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
233 275 276 299 298 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
234 276 277 300 299 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
235 277 278 301 300 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
236 278 279 302 301 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
237 279 280 303 302 1. 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
238 280 281 304 303 1 1 5.000E-01 6.250E-02 1.000E+0C QUAD Plate
239 281 282 305 304 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
240 282 283 306 305 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
241 283 284 307 306 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
242 284 285 308 307 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
243 285 286 309 308 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
244 286 287 310 309 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
245 287 288 311 310 1 1 5.000E-01 6.250E-02 %.000E+00 QUAD Plate

1 15 6

1 15 6 1
1 15 6 1
1 15 6 1

A-155




WHC-SD-SNF-DA-005, Rev. 0
WESTINGHOUSE HANFORD COMPANY S/N:802406 01/22/95
PAGE 26 . RUN ID=ET00018 00:20:52
IMAGES-30D
= Copyright (c) 1984-1993. RLCA/Celestial Software =

CHECK GEOMETRY Version 3.0 12/31/93

Filename=PADEYE
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION

late Nodes Thk Aspect Plate
No I J K L Set Dir Thickness Area Ratio Type

250 292 293 316 315 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
251 293 294 317 316 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
252 294 295 318 317 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
253 295 296 319 318 1 1 5.000E-01 6.250F-02 1.000E+00 QUAD Plate
254 297 298 321 320 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
255 298 299 322 321 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
256 299 300 323 322 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
257 300 301 324 323 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
258 301 302 325 324 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
259 302 303 326 325 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
260 303 304 327 326 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
261 304 305 328 327 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
262 305 306 329 328 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
263 306 307 330 329 1 1 5.000E-01 6,250E-02 1.000E+00 QUAD Plate
264 307 308 331 330 1 1 5.000£-01 6.250E-02 1.000E+00 QUAD Plate
265 308 309 332 331 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
266 309 310 333 332 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
267 310 311 334 333 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
268 311 312 335 334 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
269 312 313 336 335 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
270 313 314 337 336 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
271 314 315 338 337 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
272 315 316 339 338 1 1 5:.000E-01 6.250E-02 1.000E+00 QUAD Plate
273 316 317 340 339 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
274 317 318 341 340 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
275 318 319 342 341 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
276 320 321 344 343 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
277 321 322 345 344 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
278 322 323 346 345 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
279 323 324 347 346 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
280 324 325 348 347 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
281 325 326 349 348 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
282 326 327 350 349 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
283 327 328 351 350 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
284 328 329 352 351 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
285 329 330 353 352 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
286 330 331 354 353 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
287 331 332 355 35 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
288 332 333 35 355 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
289 333 334 357 35 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
290 334 335 358 357 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
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Plate Nodes 'Thk Aspect Plate
No I J K L Set Dir Thickness Area Ratio Type
291 335 336 359 358 .000E-0]1 6.250E-02 1.000E+00 QUAD Plate
292 336 337 360 359 .000E-01 6.250E-02 1.000E+00 QUAD Plate
293 337 338 361 360 .000E-01 6.250E-02 1.000E+00 QUAD Plate
294 338 339 362 361 .000E-01 6.250E-02 1.000E+00 QUAD Plate
295 339 340 363 362 .000E-01 6.250E-02 1.000E+00 QUAD Plate
296 340 341 364 363 .000E-01 6.250E-02 1.000E+00 QUAD Plate
297 341 342 365 364 .000E-01 6.250E-02 1.000E+00 QUAD Plate
298 343 344 367 366 .000E-01 6.250E-02 1.000E+00 QUAD Plate
299 344 345 368 367 -000E-01 6.250E-02 1.000E+00 QUAD Plate
300 345 346 369 368 .000E-01 6.250E-02 1.000E+00 QUAD Plate
301 346 347 370 369 .000E-0]1 6.250E-02 1.000E+00 QUAD Plate
302 347 348 371 370 .000E-01 6.250E-02 1.000E+00 QUAD Plate
303 348 349 372 371 .000E-01 6.250E-02 1.000E+00 QUAD Plate
304 349 350 373 372 .000E-01 6.250E-02 1.000E+00 QUAD Plate
305 350 351 374 373 .000E-01 6.250E-02 1.000E+00 QUAD Plate
306 351 352 375 374 .000E-01 6.250E-02 1.000E+00 QUAD Plate
307 352 353 *376 375 -000E-01 6.250E-02 1.000E+00 QUAD Plate
308 353 354 377 376 -000E-01 6.250E-02 1.000E+00 QUAD Plate
309 354 355 378 377 .000E-01 6.250E-02 1.000E+00 QUAD Plate

310 355 356 379 378 .000E-01 6.250€-02 1.000E+00 QUAD Plate
311 356 357 380 379 .000E-01 6.250E-02 1.000E+00 QUAD Plate
312 3577 358 381- 380 .000E-01

313 358 359 382 381
314 359 360 383 382

.000E-01
.000E-01

.250E-02 1.000E+00 QUAD Plate
.250E-02 1.000E+00 QUAD Plate

315 360 361 384 383 .000E-01 6.250E-02 1.000E+00 QUAD Plate
316 361 362 385 384 -000E-01 6.250E-02 1.000E+00 QUAD Plate
317 362 363 386 385 .000E-01 6.250E-02 1.000E+00 QUAD Plate
318 363 364 387 386 .000E-01 6.250E-02 1.000E+00 QUAD Plate

319 364 365 388 387
320 366 367 390 389
321 367 368 391 390
322 368 369 392 391
323 369. 370 393 392
324 370 371 394 393
325 371 372 395 394
326 372 373 396 395
327 373 374 397 396
328 374 375 398 397
329 375 376 399 398
330 376 377 400 399
331 377 378 401 400

.000E-01
.000E-01
.000€E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01
.000E-01

.250E-02
.250€E-02
.250E-02
.250E-02
.250E-02
.250E-02
.250E-02
.250E-02
.250E-02
.250E-02
.250E-02
.250E-02
.250E-02

.000E+00 QUAD Plate
.000E+00 QUAD Plate
.000E+00 QUAD Plate
.000E+00 QUAD Plate
.000E+00 QUAD Plate
.000£+00 QUAD Plate
.000E+00 QUAD Plate
.000E+00 QUAD Plate
.000E+00 QUAD Plate
.000E+00 QUAD Plate
|.000E+00 QUAD Plate
.000E+00 QUAD Plate
.000E+00 QUAD Plate

Bt bt bt e b e et et et ek bt Bt b bt et 1t bt bt bt b e amd bt Tt bt b e bt b bt bt et b b et b b et ot s
mmmmmu1mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
O\mmmmmmmmmmmmmc\mmcncncncnmmcnmcnc\mmcnmmc\c\mmmmo\mm

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
%
.250E-02 1.000E+00 QUAD Plate
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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Filename=PADEYE
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late Nodes Thk ' Aspect Plate
No I J K L Set Dir Thickness Area Ratio Type
332 378 379 402 401 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
333 379 380 403 402 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
334 380 381 404 403 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
335 381 382 405 404 1 1 5.000E-01 6.250E-02 1.000E+Q0 QUAD Plate
336 382 383 406 405 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
337 383 384 407 406 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
338 384 385 408 407 1 I 5.000E-01 6.250€-02 1.000E+00 QUAD Plate
339 385 386 409 408 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
340 386 387 410 409 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
341 387 388 411 410 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
342 389 390 413 412 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
343 390 391 414 413 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
344 391 392 415 414 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
345 392 393 416 415 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
346 393 394 417 416 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
347 394 395 418 417 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
348 395 396 419 418 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
349 396 397 420 419 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
350 397 398 421 420 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
351 398 399 422 421 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
352 399 400 423 422 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
353 400 401 424 423 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
354 401 402 425 424 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
355 402 403 426 425 1 1 5.000E-01 6.250E-02 1.000E+00. QUAD Plate
356 403 404 427 426 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
357 404 405 428 427 1 1 5.000E-01 6.250E-0Z 1.000E+00 QUAD Plate
358 405 406 429 428 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
359 406 407 430 429 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
360 407 408 431 430 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
361 408 409 432 431 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
362 409 410 433 432 1 1 5.000E-01 6.250E-02 1.000FE+00 QUAD Plate
363 410 411 434 433 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
364 412 413 436 435 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
365 413 414 437 436 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
366 414 415 438 437 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
367 415 416 439 438 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
368 416 417 440 439 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
369 417 418 441 440 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
370 418 419 442 441 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
371 419 420 443 442 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
372 420 421 444 443 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
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Plate Nodes Thk Aspect Plate
No [ J K L Set Dir Thickness Area Ratio Type
373 421 422 445 444 ] 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
374 422 423 446 445 | 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
375 423 424 447 446 1 1 5.0006-01 6.250E-02 1.000E+00 QUAD Plate
376 424 425 448 447 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
377 425 426 449 448 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
378 426 427 450 449 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
379 427 428 451 450 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
380 428 429 452 451 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
38] -.-429 430453 452 | 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
382 430 431 454 453 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
383 431 432 455 454 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
384 432 433 456 455 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
385 433 434 457 456 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
- 386 435 436 459 458 ] 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
387 436 437 460 459 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
388 437 438 461 460 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
389 438 439 462 461 1 1 5.000E-01 6.250E-02 1.000£+00 QUAD Plate
-390 439 440 463 462 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
391 440 441 464 463 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
392 441 442 465 464 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
393 442 443 466 465 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
394 443 444 467 466 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
395 444 445 468 467 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
396 445 446 469 468 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
397 446 447 470 469 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
398 447 448 471 470 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
399 448 449 472 471 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
400 449 450 473 472 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
401 450 451 474 473 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
402 451 452 475 474 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
403 452 453 476 475 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
404 453 454 477 476 1 1 5.000E-01 6.250€-02 1.000E+00 QUAD Plate
405 454 455 478 477 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
406 455 456 479 478 1 I 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
407 456 457 480 479 1 1 5.000E-01 6.250E-02 1.000E+0C QUAD Plate
408 458 459 482 481 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
409 459 460 483 482 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
410 460 461 484 483 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
411 461 462 485 484 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
412 462 463 486 485 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
413 463 464 487 486 1 1 5.000E-01 6 1.000E+00 QUAD Plate

.250E-02
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414 464 465 488 487 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
415 465 466 489 488 1 | 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
416 466 467 490 489 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
417 467 468 491 490 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
418 468 469 492 491 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
419 469 470 493 492 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
420 470 471 494 493 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
421 471 472 495 494 1 1 5.000E-01-6.250E-02 1.000E+00 QUAD Plate
422 472 473 496 495 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
423 473 474 497 496 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
424 474 475 498 497 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
425 475 476 499 498 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
426 476 477 500 499 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
427 477 478 501 S00 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
428 478 479 502 501 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
429 479 480 503 502 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
430 481 482 505 504 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
431 482 483 506 505 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
432 483 484 507 506 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
433 484 485 508 507 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
434 485 486 509 508 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
435 486 487 510 509 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
436 487 483 511 510 1 . 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
437 488 489 512 511 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
438 489 490 513 512 1 1 5.000E-01 6.250FE-02 1.000E+00 QUAD Plate
439 490 491 514 513 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
440 491 492 515 514 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
441 492 493 516 515 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
442 493 494 517 516 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
443 494 495 518 517 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
444 495 496 519 518 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
445 496 497 520 519 1 1 5.000E-01 6.250E-02 1.000E+00 QuUAD Plate
446 497 498 521 520 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
447 498 499 522 521 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
448 499 500 523 522 -1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
449 500 501 524 523 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
450 501 502 525 524 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
451 502 503 526 525 1 -1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
452 504 505 528 527 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
453 505 506 529 528 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
454 506 507 530 529 1 I 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
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Plate Nodes Thk Aspect Plate
No I J K L Set Dir Thickness Area Ratio Type
455 507 508 531 530 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
456 508 509 532 531 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
457 509 510 533 532 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
458 510 511 534 533 | ] 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
459 511 512 535 534 1 | 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
460 512 513 536 535 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
461 513 514 537 536 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
462 514 515 538 537 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
463 515 516 539 538 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
464 516 517 540 539 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
465 517 518 541 540 1 | 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
466 518 519 542 541 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
467 519 520 543 542 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
468 520 521 544 543 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
469 521 522 545 544 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
470 522 523 546 545 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
471 523 524 547 546 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
472 524 525 548 547 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
473 525 526 549 548 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
474 527 528 551 550 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
475 528 529 552 551 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
476 529 530 553 552 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
477 530 531 554 553 1 1 5.000E-01 6:250€-02 1.000E+00 QUAD Plate
478 531 532 555 554 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
479 532 533 556 555 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
480 533 534 557 556 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
481 534 535 558 557 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
482 535 536 559 558 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
483 536 537 560 559 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
484 537 538 561 560 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
485 538 539 562 561 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
486 539 540 563 562 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
487 540 541 564 563 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
488 541 542 565 564 1 1 5.000E-01 6.250E-02 1.000E+0C QUAD Plate
489 542 543 566 565 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
490 543 544 567 566 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
491 544 545 568 567 1 . 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
492 545 546 569 568 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
493 546 547 570 569 1 1 5.000E-01 6.250E-02- 1.000E+00 QUAD Plate
494 547 548 571 570 1 -1 5.000E-01 6.250E-02 1.000E+0C QUAD Plate
495 548 549 572 571 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
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ate Node Thk Aspect Plate
No I J K L Set Dir Thickness Area Ratio Type

496 550 551 574 573 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
497 551 552 575 574 1 1 5.000E-01 6.250E-02 1.000E+Q0 QUAD Plate
498 552 553 576 575 1 | 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
499 553 554 577 576 1 1 5.000E-01 6.250E-02 1.000E+Q0 QUAD Plate
500 554 555 578 577 1 1 5.000E-01 6.250E-02 1.000E+Q0 QUAD Plate
501 555 556 579 578 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
502 556 557 580 579 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
503 557 558 581 580 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
504 558 559 582 581 1 ] 5.000E-01 6.250E-02 1.000E+Q0 QUAD Plate
505 559 560 583 582 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
506 560 561 584 583 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
507 561 562 585 584 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
508 562 563 586 585 1 1 5.000E-01 6.250E-02 1.000E+Q0 QUAD Plate
509 563 564 587 586 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
510 564 565 588 587 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
511 565 566 589 588 1 | 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
512 566 567 590 589 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
513 567 568 591 590 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
514 568 569 592 591 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
515 569 570 593 592 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
516 570 571 594 593 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
517 571 572 595 594 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
518 573 574 597 596 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
519 574 575 598 597 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
520 575 576 599 598 1 1 5.000E-01 6.250€-02 1.000E+00 QUAD Plate
521 576 577 600 599 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
522 577 578 601 600 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
523 578 .579 602 601 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
524 579 580 603 602 1 1 5.000E-01 6.250E-02 1.000F+00 QUAD Plate
525 580 581 604 603 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
526 581 582 605 604 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
527 582 583 606 605 1 1 5.000E-01 6.250E-02 1.000E+00Q QUAD Plate
528 583 584 607 606 1 1 5.000E-01 6.250E-02 1.000E+Q0 QUAD Plate
529 584 585 608 607 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
530 585 586 609 608 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
531 586 587 610 609 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
532 587 588 611 610 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
533 588 589 612 611 1 1 5.000E-01 6.250E-02 1.000FE+00 QUAD Plate
534 589 590 613 612 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
535 590 591 614 613 1 1 5.000E-01 6.250E-02 1.000F+00 QUAD Plate
336 591 592 615 614 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
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CHECK GEOMETRY ' Version 3.0 12/31/93

Filename=PADEYE’
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Plate Nodes Thk Aspect’ Plate
No I J K- L Set Dir Thickness Area Ratio Type
537 592 593 616 -615 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
538 593 594 617 616 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
539 594 595 618 617 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
540 596 597 620 619 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
541 597 598 621 620 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
542 598 599 622 621 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
543 599 600 623 622 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
544 600 601 624 623 1 -1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
545 601 602 625 624 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
546 602 603 626 625 I T 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
547 603 604 627 626 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
548 604 605 628 627 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
549 605 606 629 628 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
550 606 607 630 629 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
551 607 608 631 630 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
552 608 609 632 631 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
553 609 610 633 632 1 1 S5.000E-01 6.250E-02 1.000E+00 QUAD Plate
554 610 611 634 633 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
555 611 612 635 634 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
556 612 613 636 635 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
557 613 614 637 636 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
558 614 615 638 637 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
559 615 616 639 638 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
560 616 617 640 639 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
561 617 618 641 640 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
562 619 620 643 642 1| 1 5.000E-01 6.250E-02 1.000E+Q0 QUAD Plate
563 620 621 644 643 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
564 621 622 645 644 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
565 622 623 646 645 1 1 5.000E-01 6.250E-02 1.000E+00Q QUAD Plate
566 623 624 647 646 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
567 624 625 648 647 1 1 5.000E-01 6.250E-02 1.000E+Q0 QUAD Plate
568 625 626 649 643 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
569 626 627 650 649 1 1 5.000E-01 6.250E-02 1.000E+Q0 QUAD Plate
570 627 628 651 650 1 1. 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
571 628 629 652 651 ‘1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
572 629 630 653 652 . 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate -
573 630 631 654 653 1 1 5.000E-01 6.250E-02 1.000E+Q0 QUAD Plate
574 631 632 655 654 1 1 5.000E-01 6.250E-02 1.000E+0C QUAD Plate
575 632 633 656 655 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
576 633 -634 657 656 1 1 5.000E-01 6.250E-02 %.000E+00 QUAD Plate

1 15 6

577 634 635 658 657 .000E-01 6.250E-02 1.000E+00 QUAD Plate

A-163




NHC—SD-SNF-DA~005{ Rev. 0

WESTINGHOUSE HANFORD COMPANY S/N:802406 . 01/22/95
PAGE 34 RUN ID=ET00018 00:21:46
IMAGES-3D
= Copyright (c) 1984-1993. RLCA/Celestial Software =

CHECK GEQMETRY Version 3.0 12/31/93

Filename=PADEYE .
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION

1ate Nodes Thk Aspect Plate
No I J K L Set Dir Thickness Area Ratio Type
578 635 636 659 658 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
579 636 637 660 659 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
580 637 638 661 660 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
581 638 639 662 661 I 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
582 639 640 663 662 1 1 5.000E-01 6.250F-02 1.000E+00 QUAD Plate
583 640 641 664 663 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
584 642 643 666 665 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
585 643 644 667 666 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
586 644 645 668 667 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
587 645 646 669 668 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
588 646 647 670 669 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
589 647 648 671 670 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
590 648 649 672 671 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
591 649 650 673 672 1 1 5.000E-01 7.323E-02 8.660F-01 QUAD Plate
592 650 651 674 673 1 1 5.000E-01 7.585E-02 8.309E-01 QUAD Plate
593 651 652 675 674 1 1 5.000E-01 6.512E-02 9.605E-01 QUAD Plate
594 652. 653 676 675 1 1 5.000E-01 6.513E-02 9.605E-01 QUAD Plate
595 653 654 677 676 1 1 5.000E-01 7.585E-02 8.309E-01 QUAD Plate
596 654 655 678 677 1 1 5.000E-01 7.323E-02 8.660E-01 QUAD Plate
597 655 656 679 678 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
598 656 657 680 679 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
599 657 658 681 680 1 1 5.000E-01 6.250E-02 1.000E+00° QUAD Plate
600 658 659 682 681 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
601 659 660 683 682 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
602 660 661 684 683 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
603 661 662 685 684 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
604 662 663 686 685 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
605 663 664 687 686 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
606 665 666 689 688 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
607 666 667 690 689 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
608 667 668 691 690 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
609 668 669 692 691 1 1 5.000E-01 6.250E-02 1.000FE+00 QUAD Plate
610 669 670 693 692 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
611 670 671 694 693 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
612 671 672 695 694 1 1 5.000E-01 5.272E-02 8.335E-01 QUAD Plate
613 672 673 695 1 1 5.000E-01 3.460E-02 9.110E-01 TRI Plate
614 677 678 696 1 1 5.000E-01 3.465E-02 9.088E-01 TRI Plate
615 678 679 697 696 1 1 5.000E-01 5.260E-02 8.312E-01 QUAD Plate
616 679 680 698 697 I 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
617 680 68l 699 698 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
618 681 682 700 699 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
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----- IMAGES-3D

= Copyright (c) 1984-1993. RLCA/Celestial Software =

647 714 715 729 728
648 715 716 730 729

.000E-01
.000E-01

.637E-02
.250E-02

.977E-01 QUAD Plate
.000E+00 QUAD Plate

649 716 717 731 730 .000E-01 6.250E-02 1.000E+00 QUAD Plate.
650 717 718 732 731 .000E-01 6.250E-02 1.000E+00 QUAD Plate
651 718 719 733 732 .000E-01 6.250E-02 1.000E+0C QUAD Plate
652 719 720 734 733 .000E-0]1 6.250E-02 1.000E+00 QUAD Plate

CHECK GEOMETRY Version 3.0 12/31/93
Filename=PADEYE
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION
Plate Nodes Thk Aspect Plate
No I J K - L Set Dir Thickness Area Ratio Type
619 682 683 701 700 1 1 5.000E-01 6.250E-02 1.000F+00 QUAD Plate
620 683 684 702 701 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
621 684 685 703 702 1 1 5.000E-01 6.250E-02 1.000E+00Q QUAD Plate
622 685 686 704 703 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
623 686 687 705 704 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
624 688 689 707 706 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
625 689 690 708 707 1 1 5.000E-01 6.250E-02 1.000E+Q0 QUAD Plate
626 690 691 709 708 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
627 691 692 710 709 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
628 692 693 711 710 1 1 5.000E-01 6.250E-02 1.000E+Q0 QUAD Plate
629 693 694 712 711 1 1 5.000E-01 4.775E-02 7.436E-01 QUAD Plate
630 694 695 712 1 1 5.000E-01 2.148E-02 5.325E-01 TRI Plate
631 696 697 713 I 1 5.000E-01 2.135E-02 5.300E-01 TRI Plate
632 697 698 714 713 1 1 5.000E-01 4.775E-02 7.436E-01 QUAD Plate
633 698 699 715 714 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
634 699 700 716 715 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
635 700 701 717 716 1 1 5.000E-01 6.250E-02 .1.000E+00 QUAD Plate
636 701 702 718 717 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
637 702 703 719 718 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
638 703 704 720 719 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
639 704 705 721 720 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
640 706 707 723 722 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
641 707 708 724 723 1 1 G5.000E-01 6.250E-02 1.000E+00 QUAD Plate
642 708 709 725 724 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
643 709 710 726 725 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
644 710 711 727 726 1 1 5.000E-01 5.637E-02 8.977E-01 QUAD Plate
645 711 712 727 1 1 5.000E-01 1.650E-02 4.797E-01 TRI Plate
646 713 714 728 1 1 5.000E-01 1.650E-02 4.797E-01 TRI Plate
1 15 5 8
1 15 6 1
1 15 6 1
1 15 6 1
1 1 5 6 1
1 1 5 6 1
653 720 721 735 734 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
654 722 723 737 736 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
655 723 724 738 737 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
656 724 725 739 738 1 1 5.000E-01 6.250E-02 1.000E+00 QUAD Plate
657 725 726 740 739 1 1 5.000E-01 7.323E-02 1.155E+00 QUAD Plate
658 726 727 740 1 1 g.OOOE—Ol 2.512E-02 g.OZGE-Ol TRI Plate
1 1 2

659 728 729 741 .000E-01 2.512E-02 8.026E-01 TRI Plate
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IMAGES-30D
= Copyright (c) 1984-1993. RLCA/Celestial Software =

CHECK GEOMETRY Version 3.0 12/31/93

Filename=PADEYE
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Node Restraint
No Global/Local Directions
259 GLOBAL XY ZRXRYRZ
260 . GLOBAL X Y Z RX RY RZ
261 GLOBAL XY Z RX RY RZ
262 GLOBAL XY ZRXRYRZ
263 GLOBAL XY ZRXRYRZ
264 GLOBAL XY ZRXRYRZ
265 GLOBAL XY ZRXRYRZ
266 GLOBAL XY Z RX RY RZ
267 GLOBAL XY ZRXRYRZ
268 GLOBAL XY ZRXRYRZ
269 GLOBAL XY ZRXRYRZ
270 GLOBAL XY Z RX RY RZ
271 GLOBAL XY ZRXRYRZ
272 ) GLOBAL XY ZRXRYRZ
273 GLOBAL XY ZRX RY RZ
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= IMAGES-30D
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SOLVE DISPLACEMENTS Version 3.0 12/31/93

Filename=PADEYE
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION

LOAD CASE 1
5000 # IN-PLANE WITH 500 # NORMAL IN-PLANE & QUT-OF-PLANE

GRAVITY LOADING
X Y Z
.0000E+00 .0000E+00 .0000E+00

REFERENCE TEMPERATURE = .0000E+00

PLATE SIDE LOADS/UNIT OF LENGTH

83 2 2 .4775E+04  .4775E+04
83 2 1 .4775E+03  .4775E+03
83 2 3 .4775E+03  .4775E+03
89 2 2 .4775E+04  .4775E+04
89 2 1 .4775E+03  .4775E+03
89 "2 3 .4775E+03  .4775E+03
95 2 2 .4775E+04  .4775E+04
95 2 1 .4775E+03  .4775E+03
95 2 3 J4775E+03  -.4775E+03
101 2 2 .4775E+04  .4775E+04
101 2 1 .4775E+03  .4775E+03
101 2 3 .4775E+03  .4775E+03
107 2 2 .4775E+04  .4775E+04
107 2 1 .4775E+03  .4775E+03
107 2 3 .4775E+03  .4775E+03
113 2 2 .4775E+04  .4775E+04
113 2 1 .4775E+03  .4775E+03
113 2 3 .4775E+03  .4775E+03
119 2 2 .4775E+04  .4775E+04
119 2 1 .4775E+03  .4775E+03
119 .2 3 .4775E+03  .4775E+03
125 2 2 .4775E+04  .4775E+04
125 2 1 .4775E+03  .4775E+03
125 2 3 .4775E+03  .4775E+03

A-167




NHC-SD-SNF—DA—OOS, Rev. 0

WESTINGHOUSE HANFORD COMPANY S/N:802406 - 01/22/95
PAGE 39 Run ID=ET00018 00:24:42
IMAGES-3D
= Copyright (c) 1984-1993. RLCA/Celestial Software =

SOLVE DISPLACEMENTS . Version 3.0 12/31/93

Filename=PADEYE
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION

LOAD CASE 1
5000 # IN-PLANE WITH 500 # NORMAL IN-PLANE & OUT-OF-PLANE
APPLIED LOAD VECTOR

Node Fx Fy Fz Mx My Mz

96  .3124E+02 .3124E+03 .3124E+02 .0000E+00 .0000E+00 .0000E+Q0
103 .6248E+02 .6248E+03 .6248E+02 .0000E+00 .0000E+00 .CQ00E+00
110 .6248E+02 .6248E+03 .6248E+02 .0000E+00 .0000E+00 .0QQO0E+00
117 .6248E+02 .6248E+03 .6248E+02 .0000E+00 .0000E+00 .0000E+00
124 .6248E+02 .6248E+03 .6248E+02 .0000E+00 .0000E+00 .000QE+00
131  .6248E+02 .6248E+03 .6248E+02 .0000E+00 .0000E+00 .000QE+00
138 .6248E+02 .6248E+03 .6248E+02 .0000E+00 .0000E+00 .000O0E+00
145 .6248E+02 .6248E+03 .6248E+02 .0000E+00 .0000E+00 .00QQE+Q0
152 .3124E+02 .3124E+03 .3124E+02 .0000E+00 .0000E+00 .00QQE+00-
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=IMAGES-3D=
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SOLVE PLATE LOADS/STRESSES Version 3.0 12/31/93

Filename=PADEYE
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Load Case 1:5000 # IN-PLANE WITH 500 # NORMAL IN-PLANE & OUT-OF-PLANE

MAXIMUM STRESS SUMMARY FOR PLATES
WITHIN SPECIFIED RANGE  1- 685

Element Type Stress Type Value
13 PLATE Local Membrane .1302E+05
219 PLATE  Local Bending -.1803E+05
630 PLATE Local Trns. Shear -.4152F+04 —a— .f.
4 PLATE Max. Princ. Strs. .2036E+05
107 PLATE Min. Princ. Strs. -.2012E+05

4 PLATE Von Mises .2002E+05

Fg = 0.4Fy = 0.4 (%,000) = [4,40D 151

Kaso
4162

-] >2.0

M -
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IMAGES-30D
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SOLVE PLATE LOADS/STRESSES Version 3.0 12/31/93

Filename=PADEYE
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Load Case 155000 # IN-PLANE WITH 500 # NORMAL IN-PLANE & OUT-OF-PLANE
PLATE LOADS AND/OR STRESSES
Stress Surf Sigma X Sigma Y Tau XY Sigma 1 Sigma 2 Angle

Stress Sigma Z Von Mises Tau XZ Tau YZ
***PLATE NO,  I3%**

Stress TOP .9523E+03 .7542E+04 .1471E+04 .7855E+04 .6390E+03 77.97
.7556E+04

Stress MID .I512E+04 _.1302E+05 .2947E+04' .1373E+05 .8010E+03 76.44
.1335E+05 .1524E+03 .1480E+04 -

‘Stress BOT .2071E+04 .1851E+05 .4424E+04 .1962E+05 .9560E+03 75.85

' -1916E+05

£, = 18,510 - 2020+ 54410 py

Lo, £ Rozo AW _pay Lo

. F, ~2Zhtoo ZTo0

|
. ——— - : . 4.
Ms.: 3, l 2 4+0.2

Fas 0.0Fy = 0.6 (3¢0w) = 2),600 p5)

Fg:0.15F * 0.1§(36,008) = 27,000 fs)

A-170



WHC-SD-SNF—DA—OOS, Rev. 0

WESTINGHOUSE HANFORD COMPANY S/N:802406 01/22/95
PAGE 43 Run ID=ET00018 ) 00:30:08
IMAGES-30D
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SOLVE PLATE LOADS/STRESSES Version 3.0 12/31/93

Filename=PADEYE
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Load Case 1:5000 # IN-PLANE WITH 500 # NORMAL IN-PLANE & OUT-OF-PLANE
PLATE LOADS AND/OR STRESSES
Stress Surf Sigma X Sigma Y Tau XY Sigma 1 Sigma 2 Angle

Stress Sigma Z Von Mises Tau XZ Tau YZ
***PLATE NO. 2]19%**

Stress TOP -.4839E+04 -.1623E+Og .8148E+02 -.4838E+04 -.1633E+05 .41
.1453E+0

Stress MID .5376E+03 .1702E+04 .8707E+02 .1709E+04 .5311E+03 85.75
.1515E+04 -.8603E+01 .6956E+03

Stress BOT .5914E+04 .1973E+05 .9265E+02 .1973E+05 .5913E+04 89.62
.1754E+05

3_4- 7oL ps0

£ 7 14020 - 1702 = 12,028 5

fa fy o Doz, 12228 . 594 40
E; Fp, - 21000 271000

l
. = -l= +0.33
Ms.~ soc

/]
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SOLVE PLATE LOADS/STRESSES Version 3.0 12/31/93

Filename=PADEYE
Title =K BASIN ISOLATION BARRIER PADEYE MODIFICATION

Load Case 1:5000 # IN-PLANE WITH 500 # NORMAL IN-PLANE & OUT-OF-PLANE
PLATE LOADS AND/OR STRESSES
Stress Surf Sigma X Sigma Y Tau XY Sigma 1 Sigma 2 Angle

Stress Sigma Z Von Mises Tau XZ Tau YZ
***PLATE NO. ks

Stress TOP .6228E+03 .4324E+04 .4666E+03 .4382E+04 .5649E+03 82.92
.4129E+04

Stress MID .8532E+03 .1215E+05 .1582E+04 .1237E+05 .6358E+03 82.18
.1206E+05 -.1350E+03 .1808E+04

Stress BOT .1084E+04 .1998E+05 .2698E+04 .2036E+05 .7059E+03 82.03
.2002E+05

4 : |Lis0 m)
[
"'b = |44%0 - 12156 = 71330 ¥5I

fa N £y , luse  182¢ - p a5 < 1O
Fa Fs 2leoo . Z70%0

. -1z 4007
Ms. = 0.5 ol

A-172



WHC-SD-SNF-DA-005, Rev. 0

APPENDIX B

CENTER ISLAND CALCULATIONS
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Bl. FULL CHUTE, 17.5 FT WATER DEPTH B-2

B2. EMPTY CHUTE, 16.25 FT WATER DEPTH B-11
-—. B3. 105 KE SUPPORT BRACE B-32
B4. 105 KW SUPPORT BRACE B-40
B5. INELASTIC ANALYSIS OF CENTER ISLAND B-44

B6. ANSYS MODEL LISTING B-52
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(8) Originator B. V. Winkel =754 .Date _2/4/25~

(9) Checker _S.K.Kanjilal SKDoeplald. Date _2{ i {5¢

K-EAST BASIN CENTER ISLAND SEISMIC CALCULATIONS
INCREASED WATER DEPTH

(MathCad Calculations)

CALCULATION OBJECTIVE:

Evaluate the structural adequacy of the K-East Basin center island for a water height of 17.5 feet. Assume
that a seismic event accurs with this water depth on both sides of the center island. The 17.5 ft water
height on one side of the basin cannot exist for a drained discharge chute, due to the positioning of a drain
weir in the isolation doors.

DESCRIPTION OF PROBLEM PARAMETERS:

Note: See Kanjilal, S. K., 1990, Seismic Evaluation of 5.5 Ft. Thick Concrete Divider Wall in Pickup
Chute Area, 100 K Fuel Storage Basin, WHC-SD-NR-DA-013, for geometry details. A listing of pertinent
geometry parameters, used in the calculations, follows below:

h .= 1751 Maximum water height
a=02 B DBE peak ground accel. magnitude
le =9.25-/ Chute north/south width
b .= 68.5-ft Basin north/south interior width
hw .= 20.75-f Height of center island
twt = 5.5-ft Center island thickness for top 15 ft, 9 in.
twb .= 5.75-ft Center island thickness for bottom 5 ft.
fy .= 40000- Iof Rebar yield strength (Ref.: Spec. HW-4739)
m2 . )

fc .= 3000- lb—f Concrete nominal design strength (Spec.. HW-4740)

m
As .= 0.293-in’ Rebar area per foot (#6 @ 18", Dwg.: H-1-21071)
ye = 150- E Concrete unit weight

f
= 62.4- ll-)-f Water unit weight
i
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CENTER ISLAND NATURAL FREQUENCY CALCULATIONS

An initial estimate of the center island fundamental frequency can be obtained by considering a one
foot wide, 20.75, ft. long cantilever beam of constant thickness (66 in.):

E .= 150"°-33-43000 E =3.321-10° Concrete Elas. Mod., psi

12:66° s
[:= [=2.875:10

12 1.= 12:20.75
w =550 w =68.75
12
f = 0.56- 3—86—4-4'5—1 Ref.: Standard Handbook for Mech. Engrs., 7th Ed.,
w-l p.5-101, Eq. (38)

fn =20.922 Fund. frequency, hz (no added mass from water)

This natural frequency calculation ignores the support from the structural brace (conservative), and
the added mass of the water (unconservative). A more precise ANSYS model of the center island
(empty chute caics.) indicated that the structural brace increased the frequency more than the
decrease caused by the water added mass. Therefore, the above frequency is conservative. From
the SDC-4.1, 0.2g seismic spectra shown below, the corresponding acceleration is 0.24 g's.

8DC~4.1 Horlmnta;.l Reaponas Spectrum
%

1
> i
i ~=
o LA as = 0.24
l’
/

vordd.

o1 1 10 100

. Hydrodynamic Forces:

The impulsive and convective weight magnitudes (Wo and
W1) and effective heights (ho and h1), shown on the sketch
on the left, are calculated below for both the chute and basin
- |}—ewi regions (north/south cross-section, unit width).

o Weo
mo
ho
|
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Wb .= —lb—t-l We = I leh Half of weight of the basin and chute water in Ibs. per
2 foot. Half of the water weight is applied to the divider
wall per Fig. 5.9(c) of ASCE Manual No. 58,
b “Ibf "Structural Analysis and Design of Nuclear Plant
Wb =3.74-10* - W =5.051-10° = Faciliies". '
Impulsive Component:
Lb = % Lb=3425-f Lec =15° Lec =4.625-ft
s b5 |
- Wob = Th -Wb Woe = T -We
C
3= 3=
b{) b
4 Ibf 3 Ibf

Wob =1.101-10" ~—
ft

ho .= (0.4)-h ho =7-ft

Mbo .= (Wob + Wocj-ho-as

Mbo =2.643-10 -lbf-%

Impulsive water weights for the

Woc =4.725-107 «—
ft basin and chute, respectively

Effective ht. = 0.4h, Ref.: ASCE, "Guidelines for the
Seismic Design of Qil and Gas Pipeline Systems,
Table 7.1.

Base moment due to impulsive pressure
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Convective Component:

Le

W1b = 0.527- —Ifhktanh(l 58 &) Wb Wlc = 0.527- Eh‘"i tanh(l_sgi).wc

wib=2.577-10* -2 wic=703.417.% _Convective weights, basin & chute,
0 respectively
cosh(l.SS-i}—ll;) -1 cosh(l.58~L£) -1
hlb = |1 - —— — b hlo =|1- —— ° |
1.58-—-sinh| 1.58- — 1.58-—-sinh| 1.58- —
) Lb Lb Le Le
32 2-i 32.2 i
sec2 h . sec h
ob = |1.58 nh{1.58- — oc = |1.58- nh{ 1 58-—)

Lb Lb Le Le
hlb=9.196 -ft hlc =14.588-ft Convective mass heights, basin & chute
To 20— To=2—

ob oc
Tb =6.307 -sec Te =1.894 +sec Convective mass nat. periods, basin & chute
ab =.037 ac .= .21 From SDC-4.1, 0.5% damping. (spectra

plots on following page)

.5
= [(Wlb-hlb~ab)2 + (ch-hlc-ac)z] Root sum square combination to account for
phase differences

Mb1 =9.03- 10 -ft- —l%f Convective mass base moment

BASE MOMENT DUE TO CENTER ISLAND WALL SEISMIC INERTIA:

W = tweye-hw W =1712-10" - lzf
Mb = W-hTW-as Mb =4.263-10* ﬁ%f
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DEVELOPMENT OF 0.5% RESPONSE SPECTRA CURVE AT DBE ZPA

Horizontal Response Spectra Control Points - Median Centered ZPA =02
Newmark-Hall (SDC-4.1 1989, Rev. 11, Table 3 or Figure 3)

DOE, 1984, Natural Phenomena Hazards Modeling Project: Seismic Hazard
Models for Departemnent of Energy Sites, UCRL-53582, Rev. 1, D. W. Coats
and R. C. Murry, Lawrence Livermore National Laboratory, Livermore, California,
for U.S. Department of Energy.

ZPA =02 kk =0..7
A(B) = 3.21 - 0.68-In(B) V(B) .= 2.31 - 0.41-In(B) D(P) = 1.82 - 0.27-In(B) g -8
) .
ag *ZPA ()  vg=4Bag (‘-:i) dg=36a, (in) 12\
sec }
8 max(B) = 3 g ACB) Y max(®) = v g V(B) d ax(B) = d ¢D(B)
Damping
FE(®) = 0.1 S 58 = 22 gyl o)
) g 4 a(,) v(3,) DI
fp(B) = TP S .p(B) = ————— 05| 13.68 [2.59] [2.01
mnx( 8 8 ¢4 max(P) 1| Bar 23] (s
. B max . 2 | 274 [2.03] [163]
fo(B) = 279 (B S 2c(B) =2 (P :;_ 3_:‘:; g TS—z
S .= B) 10 | |2.12]  }1.65] 3
fg(B) =8 aB(P) = 3 may 7 [ [ [
. S,aB) =2 10 [ied] [157] [12]
EaB) =33 & 20| [T17| [fo8| [To1
£ ar(B) = 100 SaaP) =ag —
kk:=0.5
fzPA2%, = SazPA2%, £7PA0.5%, = S aZPA0.5% =
f 0, S 0,
f52) SED LPALYy " aZPAYAay  [F5(09) S.E0)
fp@ S D) ggg fp(0.5) S .p03)
fc@ S.c® — fc(05) S 2c(05)
£g(2) S ,8(2) 0.548 £g(0.5) S,8(0.5)
RO INO) 0.2 FA(0.5) S 205
FNO) NG 0.2 £ 1 (0-5) S A (05)
logf 7pA2% = 108(f zpA2%) logf 7pA0.5% = lo8(f zPA0.5%)
10gS a7pA29 = 198(S azPA2%) logS a7pA0.5% = 198(S azPA0.5%)
v8 a7pA2%4(D = 07?05 ZpA2%608S oZpazvr oE(O)
listerp (logf zp A0, 594+ 108S azpA0. 5% 10%(D) vS azpaan(8) =019

V8 37pA0.5%(D) = 10
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Horizontal Response Spectra Control Points
- Median Centered Newmark-Hail

Spectral

Acceleration (g)
! =
P
N
/% 1N
L / AN
/ )
NG
L/ p hEN
e ZPA =0.2
/ L/
]

0.1 y

7%

77

//

/

/;
0.01 == N 10 100
~°- 0.5% Damping Frequency (Hz)

& 2% Damping

1
vS =0.0372
aZPAO.S%( 6.307)

1 :
vS =0214
aZPAO.S%( 1.894)
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CENTER ISLAND COMBINED BASE MOMENT:

To account for phase differences between the convective and impulsive modes, a root-sum-square
combination was utilized:

Mt .= Mb + J(Mbl)2 + (Mbo)? Note that during normal operations the

divider-wall is subjected.to deadweight
column loads which would reduce the base
4 _Ibf moment. However, during a seismic event,
Mt =7.056+10 'ﬁ"t? the column reactions are not predicted to
maintain a downward reaction on the divider
wall, and were not included.

CENTER ISLAND BASE MOMENT CAPACITY:

Due to the massive proportions of the center island wall, the wall dead weight significantly
contributes fo the base moment capacity. Using AC! 349 criteria, the capacity calculations follow:

$ =09
a.= —Af—-tz-— a=0.383-in
0.85-fc-12+in
d.= (69 - 2 - 375)in d =66.625+in
Mo .= Asfy(d- 2 ——  Mo=6.488-10* -p X
2) 12:in ft

Contribution from dead weight load (Bouyancy & 0.13g vertical seismic uplift included):

Mdw := 5.5-ft-(ye - yw)-20.75-ﬁ~5—';’§-ﬁ-.87 Mdw =2.501-10" -ﬁ-%f
Combining and adding the strength reduction factor,
4 Ibf )
Met .= ¢ (Mc + Mdw) Mct =8.09-10 'ﬁ-E Center Island Mom. Cap.

(Note: A more precise cap.
calculation was performed for
the empty chute evaluation) -
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Comparing the demand an& capacity, a positive safety margin is indicated. However, the center
island must also support the static and dynamic pressures applied to the isolation barrier doors.
This additional loading is addressed below.

CONTRIBUTION FROM ISOLATION BARRIER DOORS:

The door openings are 3 ft., 2 in. in width. Assuming half of the static and dynamic loading
imposed on the 2475 b, 18 foot high gates are carried by the center island, the additional moment
contribution is

Mg = 3.17-&~H(Mb1)2 + (Mbo)?

Mg =9.389-10* -f-Ibf

-+ 2475-1bf-as-9-ft

If each isolation door loading is spread over haif of the center island wall (effective width = 4 times
wall thickness per ACI 349, Para. 14.2.4), the additional base moment per foot, dMg, is
calculated and added to the total demand:

Mg - B avg=2226-10° -2
42171 ft
Ibf

Mt = Mt+dMg ~ Mt=7.278-10" Lo

Since Mt is below the capacity (Mct = 80,900), the case of increased water depth on both sides
of the center island is acceptable. Although there are some approximations in the calculation
approach, no credit is taken for the structural brace and the above calculations appear to be
sufficient to demonstrate structural adequacy.
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K-EAST BASIN CHUTE CENTER ISLAND SEISMIC CALCULATIONS

CALCULATION OBJECTIVE:

Evaluate the structurai adequacy of the K-East Basin center island for the existing structural brace support.
Assume that the chute has drained, due to seismic damage, and that an aftershock equal to the full design
basis earthquake (DBE) occurs (.2g DBE, Ref.: SDC4.1, Rev. 12). The evaluation begins with a simple
cantilever beam scoping calculation and concludes with a more detailed 3D calculation, using the ANSYS
computer code.

DESCRIPTION OF PROBLEM PARAMETERS:

Note: See WHC-SD-NR-DA-013 for geometry details. A listing of pertinent geometry parameters, used in
the calculations, follows below:

h = 16.25-ft Maximum water height, 16 ft- 3 in.
a =02 DBE peak ground accel. magnitude
Ib = 68.5-ft Basin north/south interior width
hw = 20.75-ft Height of center island
twt = S.S-ﬁ Center island thickness for top 15 ft, 9 in.
twb = 5.75-ft Center island thickness for bottom 5 ft.
fy = 40000- i:‘ Rebar yield strength (Ref.: Spec. HW-4739)
m . -
fc = 3000- E Concrete nominal design strength (Spec. HW-4740)
m -
As = 0.293-in Rebar area per foot (#6 @ 18")
Ibf T
e = 150-— Concrete unit weight
&
= 62.4: l—bf Water unit weight
ft

B-12



DESIGN CALCULATION WHC-SD-SNF-DA-OOS ’ Rev. 0

(1) Drawing __H-1-21054 & H-1-21071 _ (2) Doc. No. - (3) Page Z~of 22
(4) Building __105-KE (5) Rev. (6) Job No.

(7) Subject __KE-Basin Center Island Seismic Evaluation, Water on Basin Side Only

(8) Originator B. V. Winkel C 734 Date _Z-/#-95
(9) Checker _S. K. Kaniilal Véﬁxw Date_2-2\ -5

CENTER ISLAND FUNDAMENTAL FREQUENCY CALCULATIONS

An initial estimate of the center island fundamental frequency can be obtained by consideringa one
foot wide, 20.75 ft. long cantilever beam of constant thickness (66 in.):

E .= 150"%.33-/3000 . ACI, Para. 8.5.1
12:66° s
[ = [=2.875-10 1 =12-20.75
12
w = 5.5'ﬂ w =68.75
12
fn .= 0.56- &64%1 Ref.: Standard Handbook for Mech. Engrs., 7th Ed.,
w-l p.5-101, Eq. (38)

fn =20.922 Fund. frequency, hz (no added mass from water)

A more precise calculation including the impulsive water mass and the existing seismic
support, using an ANSYS model described later, predicted a fundamental frequency of 30 hz.
From Fig. 3 of SDC-4.1, Rev. 12 (shown below), 7% damping, an amplification of 5% over the
peak ground acceleration of was obtained for a frequency of 30 hz.

—4.1Hor zn;l‘ar esponss SP Note: Shown ground surface

response spectra is

P — - —_ conservative relative to
basin floor spectra predicted
— 1 in Winkel & Kanjilal, 1991,
7 ‘\\‘ 105-KE/105-KW Irradiated
L Tl Fuel Storage Basins
a1 e Seismic Qualification,
Westinghouse Hanford Co.,
- Richland, WA.
7 .
h.01 / as = 1.05-a
o1, . 1 10 1001
as =0.21
!
Hydrodynamic Forces: ~
The impulsive and convective weight magnitudes (Wo and
wi WH1) and effective heights (ho and h1), shown on the sketch

on the left, are calculated below.

e We
mo

ho B-13
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yw-1b-h . - .
Who = Half of weight of the basin water in Ibs. per foot. Half
2 of the water weight is applied to the divider wall per

Fig. 5.9(¢c) of ASCE Manual No. 58, "Structural

Analysis and Design of Nuclear Plant Facilities".

Wb =3.473-10° -l;—f

Impuisive Component:

L =— L =3425-ft

ol )

WO = —r—"'wb
b{
h
Wo =9.5¢1 03 Jbf Impulsive weight applied to divider wall
ft

ho = (0.4)-h ho =6.5+ft Effective ht. = 0.4h, Ref.: ASCE, "Guidelines for the
Seismic Design of QOil and Gas Pipeline Systems,
Table 7.1.

Mbo = Wo-ho-as

Mbo = 1.297-104 'lbf--g Base moment due to impulsive pressure

B-14



WHC-SD-SNF-DA-005, Rev. 0

DESIGN CALCULATION
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(8) Originator B. V. Winkel / Eé 2o - Date _ol =/ &~ 95

(9) Checker _S. K. Kaniilal

Convective Component:

W1 .= 0.527-%-tanh<1.58-%)-Wb

44!5_' % fats 0.0 Date

i i AN

W1 =2.449-10* -“;f Convective weight
( cosh(l.SS-%) -1
hl =|1- o o -h hl =8.485-ft
I.58-—-sinh(l.58--—)
L L
32.2-i
sec? h 1
@ = |[1,58:———:tanh 1.58-—) o =0.971 -sec’
| L L
T =2~ T =6.47 -sec
f.= 2 £=0.155-sec’" Convective mass nat. frequency
2z
ac .= .038 From SDC-4.1, 0.5% damping. See
Appendix B1, p. 6
Mbl .= Wl-hl-ac

Mb1 =7.898-10° -ft-%f

BASE MOMENT DUE TO WALL SEISMIC INERTIA:

W =1.712-10* -%f

W = twtyc-hw

hw

Iof
Mbi := W-—z—-as

Mbi =3.73-10° R

Convective mass base moment
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BASE MOMENT DUE TO WALL PRESSURE:

3
Mbp = yw-%- Mbp =4.463-10* -ﬁ-l‘é—f

LOAD CONTRIBUTION FROM ISOLATION DOORS:

The isolation door openings are 3 ft., 2 in. in width. Assuming half of the static and dynamic
loading imposed on the 2475 Ib (Ref. field measurement), 18 foot high isolation doors are carried
by the center island, the additional moment contribution is

Mbd = 3.17-&-[ Mbp + J(Mbl)z N (Mbo)z] +2475-1bFas-9-ft

Mbd =1.943-10° -R-Ibf

Assuming the isolation door edge loads are carried by the entire divider wall (see ACI 349, Para.
14.2.4), the additional base moment per foot, dMg, is calculated:

d=—2C_  dMbd =4.607-10° -ﬁ-%f

COMBINED SEISMIC BASE MOMENT:

The total seismic base moment consists of the hydrodynamic base moments, the inertial base
moment, the static pressure moment, and the isolation door loading. To account for phase
differences between the convective and impulsivefinertia modes, a root-sum-square combination was
utilized:

M, = J(Mbl)z + (Mbo + Mbi)2 +Mbp + dMbd  Note that during normal operations the
center island is subjected to deadweight
column loads which would reduce the base

. ~ moment. However, during a seismic event,
5 Ibf the column reactions are not predicted to
M =1.001-10 'R'E maintain a downward reaction on the divider

wall, and were not included.
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CENTER ISLAND BASE MOMENT CAPACITY

Dead Weight Load (Per foot, including 0.13g seismic uplift):

5.5’
/_M_ﬂ .
. a,-=0.13
'
3
lp P, =E-ﬁ-5-ﬁ-1-ﬁ-yc-(1 -ay) P =163.125-Ibf
2
lp ' Py =55R2TI5R1RYe(1-a,) Py=1489-10" -Ibf
[
e ’
| ! P:P,+P, P =1.506-10" -Ibf
5" |
R P -15in+P,36in
N N | b= > b =35.626-ir.1
b

Bet. Dgg H-1-21071

Moment Capacity Calculation:

"] dy=6%in- 0'725'"‘ -275in  d|=65875-in
|
dy = 575in+ 200 d,=6.125in
2

%fw/l

d
£a, 9 )
s a.s 2 As+P a=1258-in
. 0.85-fc-12-in
JM@: . Verify compression side steel yields in tension:

003 (ACT 12.2.3) By =085 ACI, Para. 102.7.3

— c.=—~  ¢=148+n  ACl, Para. 10.2.7.1
c By
d .
[}

2°¢ in
— £g = 0.003-( ) e 52 =0.009—

da

6. = 40000 ) e =0_001-fi1 Rebar ¢ > gy (yields)
Y 20108 Y in
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Taking moments about the center of concrete compression zone:

a a a

M, = frAs({d)-S+dy-2)+P(b-2

n " (12*22>+( 2)
M, =113-10° -Rlbf

Strength reduction factor:

= 69-in- 12-i = i
Ag-69m12m Ag 828 +in

$=09-— P —0.2 ACl, Para. 9.3.2.2
0.1-fc-A g

$ =0.888
Center Island Base Moment Capacity:
Meap =My

M cap = 1.003-10° -f-Ibf Demand/capapity discussion follows
shear calculations

CENTER ISLAND BASE SHEAR CAPACITY:

Shear strength per ACI-349, Section 11.3;

in
by, = 12—
w ft

15060 Ibf
VvV, =21 I o —byd  ACI-349, Eq. 11-4
¢ ( 2000- szs) a

oV, =085V,

¢V . =7.512-10* - l;f
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Shear-Friction strength of base construction joint per ACI-349, Section 11.7:

$.=0.385 Shear strength reduction factor

p.=10 o Friction coef., surface "rough” per Dwg. #
) H-1-21071

dw := y¢-20.75-f-(5.5-)-0.87 Dead wt./ft, less seismic uplift of 0.13g

(net compression load, increased

4 Ibf thickness near base conservatively

dw =1.489-10 E ignored)
12 in”

A pz —0.44.2:— Compression plus tension steel. See
18 f AC], para. 11.7.7 commentary

V= {A gy rdw)ped
4 Ibf

V,=3.261-10" -— 'Shear-Friction capacity (controls shear
ft capacity of center island)

Center Island Factored Loads:

Base Shear:

2 .
Vo = (14ywh—) (l + ﬂ) Factored base shear, normal cond.,
2 42 including isol. door edge load (distributed

over length of center island)
_ 4 Ibf
\" un 1.24-10 '—ﬁ-

. ; )
. 2475-
Vs = J(\Vo-as)2 + (Wl-a.s)2 +‘yw-h— A1+ ﬂZ) + W-as 2475 16f
. 2 42
V. =1 8 410 bt Seismic base shear demand controls
us & ry over normal cond., Vus < Vn = 32,600 Ib/it
-0K
Base Moment:
3.17
M = L4Mbpil + —
n p( ) )
4 _ Ibf . .
M, =6.719-10 -R-E Factored Normal Cond. base moment,

including isol. door contribution
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Mg = M,
s . Ibf -
M, =1.001-10" -f-— Seismic demand (controls over normal
ft condition loading)

Since Ms is close to the capacity (Mct = 100,300), the contribution from the structural brace (see

dwg. # H-1-34900) was evaluated. The structural brace has a tensile capacity of 29,000 b
(Appendix B3), which results in the following resisting moment (elevation 18.25 ft):

Mg « 2000IbE1825 - o . 4 b
4217-R f

At capacity, the structural brace reduces the seismic demand to:

29000-Ibf 4 Ibf
\Y =V, - —— V.,.,=1172:10" -— Normal Base Shear
un un 42174t un ft
29000-Ibf 4 Ibf .
V, .=V - —— V,.=1771-10 -— Seismic Base Shear
us o U 4174t us ft
4 Ibf
M, =M - Mbs M =5.464-10" -f-— Normal Base Moment
ft
4 1bf N
Mg =M - Mbs M =8.757-10 ~ﬁ-—E Seismic Base Moment

Thus, the shear capacity (32,600) and the moment capacity (100,300) are not exceeded.
Although, ACI 349, Para. 14.2.4, does provide some rationale for ignoring variations along the
length of the center island, a more detailed analysis was performed as a check on the beam

calculations and provide a better understanding of the center island response. A 3D finite element

shell model was constructed as described below.
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ANSYS MODEL DESCRIPTION/RESULTS

Using SHELL63 elements from ANSYS 5.0A, a finite element model of the divider wall was
developed as shown below.

- o ANSYS 5.0 A
)}] = NOV 23 1994

% 15:14:09

Z ELEMENTS

= TYPE NUM

% i

= F

= -

2 XV =0.541675

<

YV =0.642788
Y ZV  =-0.541675

R

2,
W3

_:; , DIST=240.402
GY XF =252
YF =124.5
ZF =-19

A-Z28=-0.121E-05
CENTROID HIDDEN

CENTER ISLAND FINITE ELEMENT MODEL

Note the fixed boundary conditions along the bottomn of the model. Also shown are the convective
fluid dynamic forces, the isolation door edge forces, and the support brace force. The large arrow
on the coordinate axes indicates the direction (acceleration in opposite direction) of the lateral
inertia loading. Not shown is the static water pressure loading and the impulsive masses.
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ANSYS Modei Loading
- Pressure loading: 0 psi @ 195", 7.042 psi @ base
- Seismic inertia loading of 0.21g (applied as ACEL loading to C. Island & impulsive masses)
- Impulsive mass weight of 9500 Ib/ft at a height of 6.5 ft (78 in.)

- Convective force of 24,490x0.03 = 735 Ib/ft @ ht. = 8.49' (102", conserv. applied @ 111").
Conservatively assumed to be in phase with center island & impulsive mass inertia loading

- Overtuming resisting force of 29,000 Ib (anchor bolt allowable pullout load) ~ £, / /;"/' £-3
- Edge loading from isolation door:

- Isolation door inertia loading: (2200/2)x0.23 = 253 Ib @ 9 ft on each end (conserv. applied @
111in.)

. - Haif of isolation door static pressure loading applied along edge of center island model

- Half of isolation door hydrodynamic loading (Impulsive mass: 9500 x 1.6 = 15,200 Ib mass @
height of 6.5 ft. Convective force of 735x1.6=11761b @ 8.49 ft)

Modal Analysis Results (Truss element support @ structural brace location):

ANSYS 5.0 A
JAN 30 1995
16:12:22
DISPLACEMENT
STEP=1

SUB =1
FREQ=30.487 <—
RSYS=0

DMX =0.070981

—eme MY mememamam e meea)

DSCA=337.454
XV =0.541675
YV =0.642788
Zv  =-0.541675
DIST=245.515

XF =282
YF =124.5
ZF =-5.274

2-725=-0.121E-05
CENTROID HIDDEN

Fundamental Frequency = 30.5 Hz
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ANSYS Resuits

Y Moment Results (moment about a horizontal axis)

ANSYS 5.0 A
NOV 23 1994
16:12:23
NODAL SOLUTION
STEP=1

SUB =1

TIME=1

MOMY (AVG)
MIDDLE

DMX =0.01053
SMN =-96007
SMX =752.676

XV =0.541675
YV =0.642788
ZV  =-0.541675
DIST=245.515

XF =252
YF =124.5
ZF =-5.274

A-2S=-0.121E-05
CENTROID HIDDEN

-96007
- -85256

ggg -74505
B -63754
— -sgoos
42252
EE%z -31501
= -20750
CENTER ISLAND FINITE ELEMENT MODEL -9998

Note that a maximum moment of 96,000 ft-lbs/ft was predicted at the west end of the center island.
This local moment is very close to the capacity of /00,300, However, there is extra rebar at the ends of
the center island, resulting in an increased capacity near the ends. This addmonal capacity is
addressed below.
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X Moment Results (moment about a vertical axis):

ANSYS 5.0 2a
NOV 23 1994
16:09:22
NODAL SOLUTION
STEP=1

SUB =1

TIME=1

MOMX. {AVG)
MIDDLE

DMX =0.01053
SMN =-19062
SMX =1611

Xv =0.541675
¥V =0.642788
ZV  =-0.541675
DIST=245.515
XF =252
YF =124.5
ZF =-5.274
7-Z5=-0.121E-05
- CENTROID HIDDEN
-19062
. -16765
-14468
-12171
-9874
-7577
-5280
-2983
-686.26

CENTER ISLAND FINITE ELEMENT MODEL

Note that a maximum x moment of about 19,000 ft-lbs/ft is predicted. As shown below, there is
adequate horizontal rebar for this seismic demand.
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HORIZONTAL STEEL MOMENT CAPACITY

The 105-KE seismic support reaction introduces moments about a vertical axis. Per dwg.
H1-21071,#6 horizontal rebar @ 18 in. was placed on both faces of the center island. The
capacity is similar to the vertical steel capacity with no dead weight loading. Ignoring the

compression steel:
A g .= 0293in” fy=4-10° ~“’2f
in’
d = 69+in - 2.75in - ﬂgl“ d =65.875-in
L fyAs
" 0.85-fc12+in
a=0.383+in
a
Mn .= fy.As.(d - _)
2
M, =6.415:10" -f-1bf Nominal bending strength per ft
$.=09
M cap © My

4
M cqp =5.774°10" -feIbf

* Thus, the horizontal rebar moment capacity exceeds the predicted maximum of 19,000 ft-Ibf/ft
shown on the previous page.
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Since the horizontal and vertical rebar are the same (#6 @ 18 in.), the moments about a horizontal
axis are critical (Y Moment @ base). As indicated above, a peak demand of 96,000 ft-lbs/ft occurs at
the west end of the base of the center island. For a capacity of 100,300, the resuiting safety margin is

MS = 100300
96000
MS =0.045

This near zero safety margin can be increased by accounting for the extra rebar near the ends of the
center istand. From Dwg. # H-1-21054, there is rebar on the ends of the center island at approximately
the same spacing as the north and south faces. The additional moment capacity from this end rebar is
addressed below. Itis also noted that from ACI 349, Para. 14.2.4, that an effective horizontal length of
four times the wall thickness could be used, which would significantly reduce the peak moment.

Asl = 0.44-in® dl =d- 18in d1 =48.625 +in
As2 = 044in”  d2 =dl- I8in d2 =30.625-in
As = Asl + As2
6 =09
a =__A5fy_'_ a=1.15+n

*0.85-fc-12-in

dMo = | Asl-fldl = 2 )+ Asrferlan - 2V [0
nd.-lAslfy(dl 2) Asty(dZ 2)]12-&1

dMe =1.031-10° -2 o b
ft Mot =9.693-10° -

Spreading this additional end capacity over the full width of the wall:

Met .= 100300-&-&f+ nd-i
ft 42.17

Met =1.04-10° -ﬁ-%f

Note from p. 8, that by taking credit for the end rebar, the capacity, Mct, exceeds the demand, Ms,
without the seismic brace. This finding was utilized in evaluating the K West brace options. A more
detailed evaluation of the local effects of the end rebar for K East follows.
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CENTER ISLAND REBAR MODEL

To more accurately determine the influence of the extra rebar at the ends of the center island, the
ANSYS center island model was madified to include the rebar as shown below. ,

CENTER ISLAND MODEL, INDIVIDUAL REBAR MODELLING

Note that each rebar on the tensile side is modelled (every 18 inches), including the first two rebar on
the ends. Rigid links (beam elements) are used to connect the rebar (LINK 8, 3D spar) to the center
island shell elements. One of the more difficult modelling details, is the selection of an "effective
length" for the rebar. When rebar, at a joint, is loaded in tension, its effective length increases with
load, due to bond slip, which begins at the joint. The effective length increases until the rebar reaches
its yield strength. This effective length concept is illustrated on the following page. This concept was
utilized in a B Plant analysis (Rpt. No. WHC-SD-WM-SA-005). At yield, the effective length can be
expressed as ld:

A= 044in® £ =40000% o =m075im  u- 14-_1—bf-Jf_c
5 y in? 5 in
Agfy -
lg=—— 14=9.741-in Effective length, #6 rebar, at yield (used for ANSYS
cgu . model, as approximate effective length)

B-27




(8) Originator B. V. Winkel

DESIGN CALCULATION WHC-SD-SNF-DA-005, Rev. 0

(1) Drawing _ H-1-21054 & H-1-21071 _ (2) Doc. No. : (3) Page /Z—of 28
(4) Building __105-KE (5) Rev. (6) Job No.
(7) Subject ___KE-Basin Chute Wall Seismic Evaluation, Water on Basin Side Only

Date =2 =/4 -Q5

W,
(9) Checker _S. K. Kaniilal &a«gy_uvw Date 2~ 11-9¢"

Joint Stiffness Due to Rebar Bond Slip:

Cunulative slip of
reinforecing bar

\ .%bo Face of joint
. ’

C = G — Ay

Beam-column
joint

f—
1
S |

This center island/rebar model was subjected to the normal plus seismic loading described above. The
maximum rebar stresses occurred in the rebar near the west end:

. 99
M@RBL DETAILS-& ELEMENT NOS. ON WEST END
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The ANSYS center island/rebar model rebar stress and strain results are listed below:

591 0.00000E+00 0.00000E+0Q0 0.00000E+00
592 0.00000E+00 0.00000E+00 0.00000E+00
593 13388. 0.46167E-03 0.00000E+00
594 21453. 0.73975E-03 0.00000E+00
595 29492. 0.10170E-02 0.0CO000E+00
596  30703. 0.10587E-02 0.00000E+00
597 30927. 0.10665E-02 0.00000E+00
598 31035. 0.10702E-02 0.0000CE+00
599 310868. 0.10713E-02 0.00000E+00
600 31064. 0.10712E-02 0.00000E+00
601 3103s6. 0.10702E-02 0.00000E+00
602 30994. 0.10688E-02 0.00000E+00

***%** PpOST1 ELEMENT TABLE LISTING *****

STAT CURRENT CURRENT CURRENT

ELEM RSTRS RSTRN RPSTRN
603 30942, 0.10670E-02 0.00000E+00
604 30884. 0.10650E-02 0.00000E+00

L. Xad ANANa A AaANrFAAm AA A ANRANAwm. AN

Note that a maximum rebar stress of 31,068 psi occurred in Ele. 599. Using 90% of the minimum
yield as the allowable rebar stress for a seismic event (ACI strength reduction factor of 0.9), the
allowable stress is 36,000 psi. The corresponding margin of safety is

. 36000
" 31068

MS =0.159

Thus, there is sufficient rebar to carry the center island loading with water on one side during a
design basis earthquake. - .
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As a final check on the adequacy of the center island rebar, consider development length

requirements and primary tension stee! requirements for bracket/corbel designs (combined
moment and shear).

ACl Para. 12.2.2 development length:

0.04A gfy
lgp = —F/—
J6o-1bf

1 gp =12.853+in

Dwg. No. H-1-21071 does not specify the actual length of the center island base dowels, but the
dowels appear to extend down to the levei of the bottom rebar of the floor. Thus, the actual
development length should be at least 20 in., which is well above the'required 12.85 in.

In addition to meeting the flexural steel requirement, Para. 11.9.3.5 requires that at least 2/3 of the
required shear-friction steel be on the tensile side. From above,

. \2
A ,p=0.58 (—“t% Available rebar steel area
V,=3.261 10* %f Shear-friction capacity
V oy = 1.841- 104 lb—f Seismic shear demand
ft
18410
Required Avf: A _c=——A
d vt " 3610
in?
A _=0.331-—
v ft
.2
2 10
—A  £=0221-—
3 vt ft

The available primary tensile steel is (12/18)x0.44 = 0.29 sq. in./ft, which exceeds the required
value of 0.221 (requirement met).
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ANCHOR BOLT PULLOUT CONCERN

The above calculations show that the center island has sufficient capacity for a design basis
earthquake event with the anchor bolts loaded to their allowable level. The peak load actually
picked up by the anchor bolts is very sensitive to the actual stiffness (force/deflection) properties
of the support bracket. If there is no play in the bolted joints and anchor bolts, the support bracket
allowable load could be exceeded before the cantilevered wall picks up its share of the load. The
above center island/rebar ANSYS model provides a feel for the amount of deformation required
for the cantilever wall to pick up the load. The predicted displacement contours are shown below:

ANSYS 5.0 A
DEC 7 1994
13:44:29
"NODAL SOLUTION
STEP=1

SUB =5

TIME=1

Uz

BOTTOM

RSYS=0

DMX =0.051042 =
SMX =0.050828

v =1
YW =1
v =-1

DIST=249.974
XF =252.019
YF =120.738
ZF =-10.%

.005648
.011295
.016943
.02259

.028238
.033885
.039633
.04518

.050828

COOOOOCOOO0O0

CENTER ISLAND DISPLACEMENT CONTOURS

Note that a maximum displacement of 0.051 in. was predicted for the very stiff center island. Tests
on 3/4-in. anchor bolts (Ref.: NUREG/CR-2999) indicate that displacements ranging from 0.25 in. to
over 1.0 in. were achieved before reaching the anchor boit capacities. Ignoring any displacements
in the support bracket bolted joint, a displacement of at least 0.50 in. (0.25 in. on each end) would be
necessary before exceeding the anchor bolt capacity. Therefore, it would require an order of
magnitude increase in the predicted center island displacement for the anchor bolts to fail.
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ICBO Report on HILTI HVA Type Anchors:

International Conference of Building Officials

EVALUATION REPORT

Report No. 4016
September, 1984

Flling Category: FASTENERS—Caoncrete and Masanry Anchors

HILTI HVA ADHESIVE CONCRETE ANCHORS
HILTI FASTENING SYSTEMS, INC.

POST OFFICE BOX 45400

TULSA, OKLAHOMA 74145

[. Subject: Hilti HVA Adhesive Concrete Anchors.

II. Description: The Hilti concrete anchors are stud-type adhesive
anchors for use in regular-weight concrete having a minimum compressive
strength of 2000 psi or structural Iightweiﬁht concrete having a minimum
compressive strength of 3000 psi. The anchors consist of a threaded rod of
zinc-plated SAE 1018 steel, a nut, washer and sealed glass tube containing
anunsaturated polyester resin. Inside the tube of resin there is a2 smaller tube
containing quartz sand which has been coated with a hardening agent. The
threaded rod is identified as **HAS"' and the tube of resin as ““HBP."* The
anchar is available in %-, ¥2-, %-, ¥%4-, 7- and 1-inch threaded rod sizes.

values are tabulated in Table No. 1. Allowabie load values are influenced
by the environment in which the anchor is used. The allowable values given
in Tables Nos. III and IV must be adjusted in accordance with Figure No. |
when the anchors are installed in locations where the concrete temperature
may exceed 68°F.

Identification: The anchors are identified in the field by labels on the
packaging indicating the manufacturer’s name, product name and the
anchor size. The HBP cartridges are marked individually as to size and the
threaded rod has an **H"" stamped on top.

" lIl. Evidence Submitted: Descriptive data, results of tension and shear
tests and resuits of dynamic tests.

TABLE NO. Iif
ALLOWABLE TENSION AND SHEAR VALUES IN STONE AGGREGATE CONCRETE! 2457 (Pounds)
ANCHOR MINIMUM EMBEDMENT f'e = 2000 psl f'e = 3500 pal

DESIGNATION {Inches) Tension? ¢ Shewr Yension? ¢ Shear

HVA % k123 130 1000 1210 1000

HVA ¥ v 2065 1945 2460 1945

HVA % 5 2865 2810 3900 2810

HVA % 6% 4335 3925 5110 3925

HVA A 6% 4335 5770 6760 5770

HVA | 8% 6775 6800 8400 6800
'The tabulated tensile and shear values are for anchors instatled in stone aggregate having the mini fesignated ulti compressive

strength at time of instailation.

*The HVA anchor experiences a reduction in tensile and shear capacity with i d The load factors noted in Figure No. 1 must

be applied to the vaiues noted in the above table when the anchors are installed in locations whe;e the concrete temperature may exceed 68°F

The allowable tension capacitics shuwn reflect the higher short-termn test values obtai

fuced by 25 to account for the long-term load-

carrying capabilities characteristic of adhesive anchors, therefore, the allowable vaiues noted above do not have to be reduced for long-term loading

conditions,

“The allowable load values may be increased 33% percent for duration of loading, such as seismic or wind.
3Spacing of the HVA anchors shall be in sccordance with the requiremnents noted in Table No. 1.

¥

“The anchors cannot be used to resist tension forces in overhead or wall instailations, since the anchor values for this loading condition are affected by

{

Special i ion in d with S

| L

306 (a) 12 of the code must be provided for all anchor instailations.

From Table No. [ll, Short Duration Loading (Seismic), 4000 psi concrete, ICBO Allow. Tension:

4000 8400-1bf
3500

(=3

P

nom ~

W[
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Allowable Working Load Per HILT| Quality and Service Manual;
Rt A L T‘lu&agﬂh b“ \\-
P HVAAdh e.Anchor System
L. .5.‘ PR T I L
Specification Table
Max, Allowabie Working
Min. thickness Loads!' Maximum
_Hole Hole of object 4000 psi concrete Tightening Wrench
. Diameter Depth fastened Drill Tension Shear Torque Size!
~- Dascription__ {in.) (in.) {in.) Bit (Ibs) (Ibs) (ft*1bs) (in.)
HAS 38-518 '5/32 3% 1 TE-C '%12-6 1,500 1,000 18 e
HAS 12-612 e 4% 1t2 TE-C %5-6 2,800 2.000 35 i
HAS 58-758 g 5 1% TE-C 'Y16-12 4,500 3.000 80 S/hs
HAS 34-958 K 6% 2 TE-C %4-10 6,600 4,800 160 1Y
HAS 78-10 HDG 1 6% 2% TE-F 1-13 8,500 6,300 200 17hs
HAS 1-12 1% 8% 2% TE-F 1'%5-17 12,100 7,600 330 1%
HAS 114-16 1% 12 2% [TE-G 1%-17 18,300 13,000 550 17

1. Based on standard rod maternial.

Also stocked: High strength steel rods, stainiess steei (304) rods. Available thru special order; stainless steel (316) rods, HFA internaily threaded anchors.

Note that for a 1-in. bolt, the "allowable working load", in tension, for a 4000 psi concrete is 8500 Ib.

Since this value is less than the ICBO value of 12,800 Ib, it was consevatively used for the anchor bolt

capacity calculations which follow.

B-35




e — e - - NEKICN.CALCULATION

oA ANE

DESIGN CALCULATION WHC-SD-SNF-DA-005, Rev. 0
(1) Drawing _ H-1-21054 & H-1-34900 _ (2) Doc. No. (3) Page Lofi_

(4) Building __105-KE, 105-KW (5) Rev. 6) Jpb No.

(7) Subject iz

(9) Checker

—Dmas

Z//5/35

n

105-KE _Struct. Brace Ga (8) Originator B. V. Winkel% Date =2
L. ,szy Date

Anchor Bolt Capacity

Ref.: "Guidelines for Assessing the Seismic Adequacy of Safety Class 3 and 4 Equipment at the
Hanford Site", WHC-SE-GN-DGS-30006, Section 8.0 (Note Section 8.0 applies to SC 1/2 anchors).
The pullout capacrty is defined as

Pall = PnomxRTpxRLpxRSpxREpxRFpxRRpxRCp

where,
Pall = allowable pullout capacity
Pnom = nominal pullout capacity
RCp = reduction factor for concrete cracking
RTp = reduction factor for anchor bolt type
RLp = reduction factor for embedment length
RSp = reduction factor for closely spaced anchors
REp = reduction factor for near edge anchors
RCp = reduction factor for securing anchors with essential relays

Per Dwg. H-1-34900, there are 12, 1" boits, HILTI heavy duty type HVA with 8" embedment.

S =70 Anchor bolt spacing, in.
D=10 Bolt diameter, in.
E.=50 Edge distance, in.
f. .= 3000 Concrete 28-day sfrength, psi
P = 8500 Allow. workingload per HILT| manual, 4000 psi concr.
RC p = 1.0 No visible cracking per visual inspeetion
RT p* 1.0 Anchor Bolt type known: HILTI
RL p = 1.0 HILTI manual reqd. embedment = 6.5" < 8.0"
S
RS =——
P 10D
E
RE =——
P 10D
fc
RF_ .=
P 4000
RR p= 1.0 No reduction (no essential relays)

P il = P nomRT y'RL RS yRE JRF RR -RC

P oy =2.231-10°
bolts have larger edge distances
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Top Bolt:
E=6
E
RE =——
P 10D

P a1 = P rom'RT pRL ;RS 'RE RF ;RR ;RC

Py =2678+10° Side boit allowable pullout load, Ib

Boftom Bolt:

E =12

Since E > 10D, the reduction factor is one:

RE , = L0
Pl =P nomRT 5 RL RS yRE ,RF RR ;RC
P 4 =4:463-10° Side bolt allowable pullout load, Ib

Anchor Bolt Total Capacity

P yotal -= 10-2231 + 2678 + 4463

P iotal =2.945-104 Total anchorage allowable load, Ibs.
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Beam Capacity i

Beam size: 18W50, material: A36, DBE allow. stress = 0.6xSyx1.7 = 36,700 psi ber AISC N690

Ay = 147’

- A ;367002
. 2

m

P allow

P ailow =5-395-10° IbE Beam allow. load

Splice Bolts Capacity

Bolt size: 7/8", hole size: 1" (oversize, >d+1/16), material: A325 (from marking observed
during visual inspection)

A = 6013-in

F = 15000 1.4-'1%. Allow. shear stress per AISC N-690
in

Fp = F A2

F,=2.525-10* -Ibf Allowable force/bolt (double shear)

Fotot =4Fp

F ptot =1.01° 10° -Ibf Bolt connection capacity, b

Splice Plate Capacity

Plate size: 8"x3"x3/8", A36 steel

A = 3~Z -1 3 Single plate tensile area, sq. in.
P "8 '8
F =0.6-36000-1.7 Allow. tensile stress per AISC N690
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F p W= A p'F t
Fp= 2.754-10* Allow. load per plate, Ib
F ptot = 4-F p
F ptot = 1.102-10° Splice plate capacity, Ib

Anchor Plate Capacity

Use approximate, simply supported beam analysis, ignoring confribution of top and bottom
center bolts. Assume 14" (distance between vertical bolt lines) simply supported beam with
load at center. Plate dimensions: 18"x32"x1", material: A36.

F pailow = 0-66-36000-1.7 Allow. bending stress per AISC N680

~

I
F cap = F ballow —"
cap ballow'(y 5
F gap =6.15510" Plate capacity, Ib

Fillet Weld Capacity (5/16 weld, full beam circumference

1:=2-18 + 4-7.125 Weld length, in

F allow = 0-4-36000- 1.4 ' Allow. shear stress per AISC N690
F cap = F allow 1-%- 707

F gap =2.873+10° : Capacity of fillet weld, b

Note that the capacity of the center island sfructural brace is limited by the anchor boits, resulting in
a structural brace allowable load of 29,000 Ibs.
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K-WEST CENTER ISLAND SUPPORT BRACE CALCULATIONS

Input Parameters:

A =3.09-in” Note: For simplicity, determine support capacity by
IbE . ignoring the angle bracing between the channels.
E = 29-10%—= Also, conservatively assume ends are pinned for both
in* rotational axes. Allowables per AISC N-630 for
"abnormal extreme" load category (per 105-KE
F. = 36000 _lP_f analysis, seismic event controls)
y m
].= 84-in
r=052%in C6x10.5 channel (dwg. H-1-34853) weak axis
K.= 1.0 Pinned ends (conservative)
E-} =158.79 ’
r

C ¢ *
¢ =126.099 KUr > Cc, Eq. (Q1.5-2) controls
127E
F,=——
1\2
23.(K.-)
)y
F,=5922:10° -— Iof
in
Check tensile allowable:
_ 4 Ibf c . trol
Ft ajlow = 06 Fy Ft jow =2.16°10" -— ompression controls
' m

Stress limit coef. = 1.7 (per AISC

P =F -A:2-1.7
allow 2 N-690, seismic loading)

P oo =6.222+10* -Ibf Channel beams allowable load
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Note that channel beams are not parallel
:_""W to the axial load. The reduction in Pallow
" : due to this deviation follows.
3.5 . "
o .= atan(—) Slope is 3.5" over 83.5
83.5
a =0.042
cos(a) =0.999 -Thus, the effect of the deviation from

parallel is negligible.

Anchor Bolts

Per Dwg. H-1-34853, 1" diameter'HILTI Super Kwik bolts with 8-1 /2" embedment were
specified for the support brace anchorage (9 bolts each end). Per Table No. Il of the "HILTI
Architects and Engineers Anchor and Fastener Design Manual”, the allowable load in
tension for 3000 psi concrete is 4265 Ib if no "special inspection” was performed. Since

the drawing did not specify a special inspection, the 4265 Ib allowable was used. Applies
only to tensile loading. When chute is empty (critical case), loading is compression.

P allow = 9-4265-1bf No knockdown factors (spacing & edge
distance > 10D)
P aliow =3-839° 10* -Ibf Anchor bolts allowable (tension loading,

non-criticai load case)

End Pin Bolts

From Appendix B2, the center island base moment due to pressure (empty chute) is
approximately equal to the total seismic base moment. Thus, the critical support brace
loading is compressive and shear pullout at a boit hole is not a feasible failure mode. Only
the bolt shear failure mode is considered. Either A307 or A36, 1-3/4" eye bolts are
specified for the smaller end of the braces (A307 also specified for larger end). Using the
lower allowable (A307), the allowable shear stress is 10 ksi. The allowable shear load for
double shear is

1bf .2
2 10000-in—2-1c-(1.75-m) Stress lim. coef. = 1.4 for shear
P allow = 1.4 (N690, Table Q1.5.7.1,
. 4 footnote g)
P allow =6.735+10° +Ibf - End pin allowable
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Beam-to-Tube Connector Plate

Connector plate on smaller end is smaller (7"x3/4" cross-section, A36 steel)

= 7-in-0.75:in-0.6-36000-llf- 1.7

m

P allow -

5
P jllow = 1928107 +Ibf

End Tubes

North end tube shorter (t = 0.375", A563 steel, grade not specified, assume grades MT 1010 to
1020 per ASTM spec. para. 6.1, min. yield = 25 ksi) Applies to tensile loading.

=27 in-0.375-in-0.6-25000-l:- L7

in”

P atlow -

P oilow = 1.339°10° +Ibf

Welds

Critical welds are the two 6-1/4"x5/16" fillet welds connecting the side plates to the end plate on
the smaller end:

P .= 2-6.25-in--i-in-0.707-0.4-36000-M‘- 1.4
allow
16 in2
p =5 568-104 «Ibf
allow ~--

Conclusion

Note that the side-plate-to-end-plate fillet welds are the limiting components that determine the
capacity of the support braces. Since there are three braces supporting the center island, the
total support capacity is 3x55,700 = 167,100 Ib. In the 105-KE evaluation, a support of 29,000
Ib was found to be sufficient for the center island. Therefore, the existing 105-KW support
braces are adequate in their current configuration for a full 0.2g aftershock. However, since
there is some concemn that the braces may be damaged due to reactor building rocking during a
DBE, the case of an empty drain chute aftershock, with no center island support, was also
evaluated. See Section 5.2.2 of report text.
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IN/ELASTIC ANALYSIS OF CENTER ISLAND

For a low probability event, such as a Design Basis Earthquake (DBE), Section Il of the ASME Code,
Appendix F, allows a "plastic instability” analysis. Per Para. F-1324.4, the allowable loading is 70% of
the plastic instability load. Using the center island/rebar model used in the 105-KE analysis, shown
below, an inelastic analysis was performed.

ANSYsS 5.0 a
DEC 14 1994
14:01:44
ELEMENTS
TYPE NUM
Xv =1

w =1

ZV  =-1
DIST=248.921
XF =252

YF =119.6
ZF =-10.5

]"'1 \I -
105-KW CENTER ISLAND ELASTIC/PLASTIC MODEL

B-45




DESIGN CALCULATION WHC-SD-SNF-DA-005, Rev. 0

(1) Drawing __ H-1-21071 & H-1-34853 (2) Doc. No. _- (3) Page Zof 7~
(4) Building __105-KW (5) Rev. (6) Job No.

(7) Subject __KW-Basin Center Island Seismic Evaluation, Water on Basin Side Only

(8) Originator B. V. Winkel ﬁ Date _ 2 ~/# @5 _

(9) Checker — Date Z//5/25

Each rebar on the tensile side (north side) of the center island was modelled using the ANSYS LINK38
element, which has plasticity capability. The Grade 40 rebar was assumed to have a yield strength of
the minimum value of 40 ksi, as shown below. Also note that a 3% plateau was assumed beyond
yield, which is typical of the Grade 40 rebar. Ultimate stress/strain values of 70 ksi and 12%,
respectively were assumed (Ref.: Park, R. and Paulay, T., Reinforced Concrete Structures, Chapter 2,
"Stress-Strain Relationships for Concrete and Steel”, Wiley and Sons, New York, 1975.

: MKIN Table For Material 3 ANSYS 5.0 A
DEC 14 1994
11:21:45
Table Data
Cr 30338 : T1=0 . 00
W‘ Tl
XV =0.961E-16
sa00. Yv =1
ZV =1.414
*DIST=0.75
=00 * *XF =0.5
*YF  =0.744949
[&] <000 *ZF =0.326795
o XRTO=0.966198
00
2000
xcoo:rf
o%'—wx 6> 1048=11
Z Q.4 : o2 H 1.2
0.2 0.¢ ' 1.4
EPS
GRADE 40| REBAR STRESS/STRAIN

To demonstrate that the center island does not exceed 70% of the plastic instability load, the DBE load
case was increased by a factor of 1.4, i.e. 1/0.7, and the elastic/plastic response was obtained. The
results of the inelastic analysis follow below.
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The end-of-loading stress/strain results for the 140% loading are listed below for the more highly
strained rebar elements. Note that elements 608 through 610 have the highest stress/strain values.
These elements are in the middle of the north face. Note also that a maximum strain of 3.6% was
predicted.

STAT  CURRENT CURRENT

ELEM  RSTRESS STRAIN
603  41953. 0.35772E-01
604  41954. 0.35774E-01
605  41954. 0.35775E-01
606 41955, 0.35776E-01
607 41955, 0.35776E-01
608 41955, 0.35777E-01
609 41955, 0.35777E-01
610  41955. 0.35777E-01
611  41955. 0.35776E-01
612 41955, 0.35776E-01
613. 41954. 0.35775E-01
614  41954. 0.35774E-01
615  41953. 0.35772E-01
616  41953. 0.35770E-01
617  41952. 0.35767E-01
618  41951. 0.35764E-01
619  41949. 0.35759E-01
620  41946. 0.35751E-01
621  41943. 0.35740E-01
622  41937. 0.35722E-01
623  40025. 0.16200E-01
624 40029, 0.25922E-01
625  41910. 0.35643E-01
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The element 609 stress/strain response is shown below. The maximum stress and strain values of 42
ksi and 3.6% are well below the plastic instability values of 70 ksi and 12%. Therefore, the DBE load
case does not exceed the ASME requirement of 0.7 times the plastic instability loading.

ANSYS 5.0 A
DEC 14 1994
> 10939y 13:22:27
5400 POST26
Xv =0.233E-08
1500 YW =0.007992
ZV =1.732
. rstress *DIST=0.75
4900 r_——f-—"-_——F’_-_——’ . *XF =0.5
o *YF =0.444952
n . *ZF =0.328179
g 200 A-Z8=-0. 8543—:06
6 XRT0=0.966198
2400
1400
800
Ay
ob WY . i . 1108991
° 1.8 : 3.2 H 4.5
0.3 2.4 1 2.6
STRAIN

ELEM. 609 STRESS/STRAIN
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The displacement contours are illustrated below. Note that a maximum displacement of 1.3 in. was
predicted for the 140% load case.

ANSYS 5.0 n
DEC 14 1994
13:38:14
NODAL SOLUTION
STEP=1
SUB =6

. TIME=1
Uz
BOTTOM
RSY¥YS=0
DMX =1.348
SMX =1.336

v =1

¥w =1

v =-1
DIST=250.371
XF =252

¥YF =121.213
ZF =-10.5

.148464
.296928
.445392
.593856
.74232
.890784
.039
.188
.336

PHEHPPRPOOOOOOO0O

DEFORMATION CONTOURS, 140% LOADING

As shown in the load history below, most of the plasticity occurs in the last 10% of the 1.4 load case. At
0.7 of this 1.4 load case, the deflection is small (about .05 in.). Thus, even though the DBE load case,
without support braces, exceeds ACI 349 allowables, the predicted DBE deformations are small.

TIME 288 0z
u288
0.10000 0.691030E-02
0.20000 0.138206E-01
0.40000 0.276412E-01
0.80000 _' 0.552824E-01
0.90000 0.621927E-01
1.0000 1.33617
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Check shear failure instability:

Since tensile steel has yielded, assume only compressive steel is available for shear capacity.

Ibf

fy = 40000-—3- Rebar yield strength
in
dw .= 1.489- 10“-%f Dead wt./ft of the center island
n =10 Friction coef.
12 in? .
Ayr= E-O.M-—E— Compression steel arealft
"N (A b+ dw)-u Shear capacity
v =2662-10° X
ft

0.7-V , =1.864- 10* l%f 0.7 of shear capacity
V .. = 1.841- 104-Ef Shear demand, DBE load condition does not exceed

us ft

70% of capacity. Thus, shear instability not predicted.

Note: Shear safety margin could be increased by taking credit for the compressive
component of the base moment (>Avf x fy):

V= (ZA yrfy + dw)n

v =3836-10° -
R
v
MS = —= -1
VUS
MS =1.083
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The above inelastic analysis assumes that the center island ultimate failure mode is bending about the
base. Considering rebar stresses beyond the yield stress, increases the possibility of a shear/friction
failure. Once the concrete reaches uitimate strain, the associated powder/rubble at the location of
thecrushing concrete will reduce the friction coefficient, and a shear/friction failure may occur. Thus, a
reasonable ultimate capacity of the center island can be obtained by accounting for strain hardening
in the rebar steel, but not allowing the concrete strains to exceed the ACI code ultimate of 0.003 in/in.
An estimate of the crush initiation moment can be obtained by extending the capacity calculations
given on page 6 of Appendix B-2. :

ot
A /13
) —7 — ~r7 Parameters from p. 6 of Appendix B-2:
1 Jﬂ
g,
00 N — 4 2
' P .= 1.506-10 - 1bf A =0.293-in
Z
4 b = 35.626-in f, = 40000-—“)—f
2 y .2
mn
d =65.875in
Esy
a d, =6.125in
! 1:15'7*;2 ' l ¢ .= 1.48in
i Aqfy.
a .= 1.258-in
in
e =009—

Solving for the strain in the tensile-side rebar:

d 1 -C in
€1 .= -0.003 €.7 =0.131—
sl c sl in

From p. 2 of this appendix, a rebar strain of 0.13 results in a stress of about 70 ksi
(minimum ultimate stress). For the compression-side steel, the strain is 0.009
infin, which from p. 2, gives a stress of about 40 ksi (min. yield stress). Thus the
moment associated with crush initiation can be conservatively calculated as:

a 1bf a a
Mn3= fyAs(dz - E) +70000—2'A S(d 1°- E) + P(b - E)
n

M, =1608-10° -RIbf  0.7M,=1126-10" -RIbf

From p. 9 of Appendix B-2, the seismic demand is'100,100 ft-Ibf, which is less.than the 0.7 ultimate -
capacity calculated above. Thus, using beam calculations and defining the "plastic instability" load
as the onset of concrete crushing, the ASME [ll, Appendix F criterion is met.
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APPENDIX B6

ANSYS MODEL LISTING
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Software Application Report

SOFTWARE APPLICATION

ANSYS 5.0A
WHC-SD-SQA-CSWD-30014, Rev. 0 (Design verification report)

HARDWARE CONFIGURATION

MODEL: SGI3, Building ETC2

EDT/DOCUMENT NO.

EDT 140087
WHC-SD-SNF-DA-005

DISCUSSION:
" Element types. used: SHELL63, MASS21, LINK8, BEAM4

The ANSYS analysis performed on the K Basin center island is not critical,
since the structural adequacy was established from the hand/Mathcad
calculations. The ANSYS calculations confirmed/strengthed the hand
calculations. ' .

B-53




WHC-SD-SNF-DA-005, Rev. 0

Element Numbers

R

A
RS
D3N

Ff!.ﬂ/fa O ?
N AR A &
RN LA

RN
EATR
RIARI AR

East End

AR

NN
&

LA
A w/aw/. O

53 R

AN

&t AN

B-54

West End



Nede Numbers WHC-SD-SNF-DA-005, Rev. 0

S

-..630
~s4s]un
~. -~ 662h116

678 luaz

- 534 li4e
T, 710 h:s4
w ~726h100
- 742h136
. 758212
274 lma
- sohz44
~ “.gosha60
“~.822 276, e
838 h292
es4hsus
870 1324
& 986 ha40
30 < ﬁozhass
’ ﬁxe 372
' ﬂu 388
ﬁss 63k3so .
393 .

East End of Center Island

w0 m.534
ﬁsn 004
66 Ho20
ﬁaz 036
"y gss 052
~.614 fiose
~§30h0ss
\.545 100
“ g62h11s
“~.g78h132
o “~sa4hies
7101164
226 hi130
~.742h196

B-55
West End of Center Island




WHC-SD-SNF-DA-0CE, Rev. 0

000000 612 *

000000 961 *
000000 621 *

000000 791 *
000000 §¥1 *
000000 8T8 *
000000 111 *
0000000 16 *

0000000 8L

0000000 8

0000000 9% *

0000000 ¥T

0000000 T *

000000 6¥2 *

000000 612

000000 961 *

000000 6.1

000000 BT *

000000 §¥1
000000 811
000000 111

000000 0BT ‘§LV
000000 (BT ‘*L1
000000 081 ‘€L1
000000 (81 ‘ZLT
000000 (81 “1L1
000000 081 “OLT
000000 081 ‘691
000000 081 891
000000 081 “{91
000000 081 991
000000 0BT ‘§91
000000 081 ‘t91
000000 081 €97
000000081 79T
000000 081 “197
000000291 ‘098
000000'91 65
000000'91 851
000000 T91 26T
000000 D1 ‘95
000000'Z9T “§5T
000000 BT “rf1
000000 91 €51
000000'B1 ‘26T
000000 DT 151
000000 1 ‘051
000000'T91 °6¥7
000000°B1 ‘g¥1
000000 BT ‘{91
00000091 ‘971
000000 91 ‘sP1
000000 11 ‘¥¥1
000000 H1 ‘¢t
000000 1 "D
000000 #71 ‘197
000000 1 “0vY
000000 1 '65%
000000 1 ‘851
000000111 ‘IS8
0000001 ‘9CT
000000'MT ‘ST
000000 #¥1 “¥5T
000000 M1 '¢CT
000000 1 “I1
000000 +1 ‘151
000000 1#1 ‘051
000000 ¥#1 ‘61t
000000 931 “818
000000 921 ‘228
000000 921 ‘928
000000 9I1 *
000000 921 *
000000 971 *
000000 921 *
000000 921 *
000000 920 *
000000'921 "
000000 98
000000 921
000000'928 "
000000 978 "
000000 928
000000 928
000000 801 *
000000 801 *

000000 801
000000 801

‘00T0 SA'N
50710 SU'N
‘20710 SE'R
‘2070 SN
‘0070 SA'N
D070 SN
2070 SU'N
‘20T0 SA'N
00T'0 SA'N
'00T'0 'R
‘207’0 RA'N
‘2070 S¥'N
‘0070 SA'N
20T0SA'N
20T 058N
V0T OSAN
2070 S'N
‘D070 SU'N
‘00T0SE'N
‘007°0 SE'N
D0TOSA'N
‘0070 SA'N
‘007°0 SA'N
'207'0SA'N
20T 0FAN
‘00T 0SE'N
‘0070 SA'N
DOTOSEN
'DOTOSAN
‘DOT' 0N
‘0T8N
‘2070 SU'N
'20T'0 §A'N
‘2070 SA'N
‘207’0 SA'N
D0T0SAN
‘0070 SA'N
‘0070 AN
D0TOSA'N
‘D070 SA'N
‘007'0 SA'N
‘20710 SA'N
00710 SN
‘D0T'0 SA'N
‘20T'0 §A'N
‘D070 SA'N
‘00T'0 SA'N
‘0070 SA'N
‘0010 SA'N
‘D010 §4'N
‘2070 SA'N
‘D0TOTAN
‘20T'0 SA'N
‘0010 SU'N
‘D0T'0'S8'N
‘20T'0 SU'N
'207'0 SA'N
‘2070 SA'N
0070 SA'N
‘0010 $A'N
‘2070 $A'N
‘0070 SA'N
‘0070 SA'N
‘0070 SA'N
'J07°0 SA'N
207’0 AN
‘0070 RA'N

Feldddddddaaddddddiigdsegd

L a3
[N

‘FERER

HEAgIdIIIEC S

a3x3y

LS

‘er

.

2070 SU'N
2070 4N
00T fA'N
'J0T'0 Fi'N
2070 F4°N
20710 R8N
20T0 SN
"D0T0 8N
0070 SN
2070 FA'N
D070 58N
00T'0 SN
‘00T'0 SN
2070 SN
2070 SU'N
2070 fI'N
2070 §A'N
0070 SR
201’0 FA'N
'00T'0 SN
‘20T’ SA'N
2070 FA'N
0016 SA'N
20T S8R
‘20T'0sA'N
2070 FA'N
‘2070 §A'N
'20T0SA'N
20T FA'N
20T FA'N
‘2070 SA'N
‘2010 SA'N
2070 FA'N
‘D0T'0FA'N
‘0070 SN
D0T'05AN
20T'0 FA'N
‘007’0 FA'N
20T'0R'N
‘D070 AN
‘207'0 SA'N
‘20T0TA'N
‘00T0 SN
‘20710 CA'N
‘2070 SN
‘2010 SA'N
20T OSAN
‘2070 SA'N
2070 SA'N
‘0070 SE'N
20T0SU'N
‘00T SN
‘0010 SN
‘2010 XN
‘00T'0 SN
0070 FA'N
00T'0 FA'N
'00T'0 fA'N
*20T'0 FA'N
207’0 FA'N
‘50T'0 SA'N
‘0070 AU'N
‘007’0 SU'N
‘0070 SA'N
‘2070 S'N
‘0070 SU'N
‘2070 SU'N

0000000290 *

000000 111 0000000 9¢ ‘1r  "DOT'OSA'N
0000000 6 00000009¢ ‘0 ‘D0T'ORA'N
00000008L °  00000009C '6¢  “DOTOSA'N
000000009 ° 00000009 'SC  'DOT'0 SA'N
0000000 8Y 0000000 9¢ ‘I€  "OOT'OSA'N
00000009€ * 00000009¢ '9¢  'DOT'OSA'N
0000000 ¥ * 00000009€ 'S¢ 'DOTOSA'N
0000000 28 00000009 ‘¢ ‘D0T'OSA'N
00000009€ '€C  ‘DOTOSA'N

0000006YC * 000000081 ‘IE  'DOT'0SU'N

' 000000612 ' 000000081 'IE ‘J01'0SA'N
* 000000 961 000000081 ‘05 ‘JOT'OSA'N
' 000000 6L1 00000008t ‘62 ‘J0T'0S¥'N
000000 BT 000000081 ‘82 ‘J0TOSU'N
000000 §PT * 000000081 LT ‘JOT'0SU'N

000000 821 000000081 ‘9T  'JOT'OSY'N

000000 111 * 000000081 ‘ST 'JOTOFH'N
0000000 %6 0000000°8T ‘YT ‘00T'0'CU'N

' 00000008L ° 000000081 ‘ST 'OOT'OTEN
‘000000009 * 000000081 ‘TZ  ‘J0TOSA'N
* 00000008Y ' 000000081 ‘17  ‘DOTOSE'N
‘O0T'0FA'N

‘ 00000009€ ° 000000081 ‘0T
© 000000097 ° 000000081 ‘61 D070 RA'N
' 00000007t ' 000000081 ‘81  ‘DOT0SA'N

000000081 L1 *DOT0'SA'N

000000 6¥T *00+H000000000 0 '9T  “DOT'0SA'N
000000'61Z 0040000000000 ST “DOT'0'SU'N

¢ 000000'96T °00+H0000000000 ‘¥l ‘J0T'0'FA'N
000000 618 *00+5000000000 0 61 “D0T'0'SA'N

' 00000091 ‘00+H000000000 0 ‘ZT  ‘DOT'O'CH'N

000000 §¥1 .3+m8mxvocooo.° ‘1T "00T0 AN
‘00000082t ‘00+H0000000000 ‘01 ‘'OOT'0 SH'N

' 000000711 "00+H0000000000'6  'DOT'0 SA'N
' 0000000 16 “00+50000000000 '8 'D0T'0CE'N
‘0000000 8L ‘00+[10000000000 'L  'DOTOSA'N
‘000000009 ‘00+H0000000000 9 ‘J0T'OFA'N
' 000000087 °00+H000000000°0 ‘S ‘D0T'0SA'N
* 000000095 0048000000000 ‘Y ‘'DOTOSA'N
¢ 0000000 ¥T °00+H0000000000 ‘S ‘DOT'0 SU'N
‘0000000 Tt ‘00+H0000000000 ‘T ‘DOTOSA'N

‘00+H0000000000 ‘T ‘0070 SA'N

* oo00'000LY ‘P 'OO0T'B  'osu'®
0000°00018  ‘TO-H00000000¥'C ‘F ‘00’8 '0'SU'E
' 00000000 0°T  ‘DOTL  ‘o'sE'R
00000000°T * 000000001 ‘¥  ‘DOT9  ‘0'FH'E

000000001 000000001 * 000000001 ‘T ‘00T'9  ‘osu'y

S661/1U/10  957°61°CT

000000L'P1 ‘T J0T'S  ‘osu'd
000000695 ‘T 'J0T'r  ‘0'sd'¥
000000L'LS ‘T '20T'E  ‘osu'a
000000099 ‘T ‘'00T'T  ‘o'sA'e
000000069 ‘I 'DOT'T  ‘osu'd

T ‘vae

‘Z10¥'ALO¥'X108" Zn' An‘ Xn'iod
¢ 'ty ‘doxan

69 'ud

T ‘c's 'doxaN

[T

[ T

8 ‘c 19

T ‘¢’ ‘doxax

12°r

o1

0 ‘HIAINY

TRAOW VAT ANVTIST SHINED ALY
V0§ NOISIAHY SASNY'WOD/

(73Q0IN OLLSVTAND NOLLIO HLIIACD DNISN DNLLSTT THQOIN SASNY

B-56



WHC-SD-SNF-DA-005, Rev. 0

000000 *1¥
000000 +1¥
000000 #1¥
000000 ¥1¥
000000 ¥1¥
000000 ¥1¥
000000 +1¥
000000 P1¥
000000 96¢€
000000 96€
000000 96¢
000000 96§
000000 $EE
000000 96§
000000°96§
000000 96¢
000000 96¢
000000 96€
000000 96€
000000 96€
000000 96
000000 966
000000'96€
000000 96¢
000000 8L¢
000000 8L¢
000000 8L
000000 8L€
000000 8L
000000°9L¢
000000 82§
000000°8L§
000000 8L8
000000 816
000000 8L€
000000 8¢
000000°8L$
000000'8L€
000000 8L¢
000000 1€
000000 09€
000000 09€
000000 09
000000°09€
000000 09¢
000000 09¢€
000000'09¢
000000'09¢
000000 05€
000000 (9
000000 BF
000000°09€
000000 09€
000000 09¢€
000000°09€
000000 09¢€
000000 S
000000°2r¢
000000° T
000000 2r¢
000000 T
000000 2r¢
000000
000000 D¢
000000 TE
000000 T
000000 Tt

ote
ste
g
K13
‘ug
‘1
‘oLe
°69¢
898
"¢
998
‘59t
"
‘98
‘ot
*19¢
‘ot
'6s¢
1
'u5¢
98¢
‘s8¢
e
K11
‘e
‘e
‘o
‘61
kL
‘o
Ko
ki
"
o
‘o
‘e
‘oS
‘6t<
‘5
‘i
'9te
sec
e
‘e
‘e
"1ee
‘ot
‘6t¢
‘ae¢
‘aee
'9t¢
K13
‘e
e
k-3
1o
‘ozt
'61¢
8¢
e
91e
s1¢
ki
e
‘g
‘e
‘o1e

‘2070 $U'N
‘507°0 S4'N
‘007°0 S4'N
‘0070 SU'N
‘007’0 SU'N
‘0070 S4'N
‘0010 $¥'N
‘00710 S4'N
‘0010 S4'N
‘0070 SA'N
‘0070 $A'N
‘0070 S4'N
‘00T'0's8'N
‘07’0 SU'N
‘00T SU'N
‘007°0 SU'N
‘0070 SU'N
‘2070 AN
‘2070 SU'N
‘0070 SU'N
‘207’0 SE'N
‘201'0 SA'N
‘0010 SU'N
‘007°0 SU'N
‘2010 sa'N
‘2070 §4'N
‘D070 SA'N
‘D0T0su'N
20T0Sa'N
‘0070 SA'N
‘00To AN
‘0070 SA'N
‘00T'0 SA'N
'007'0 SA'N
‘00T0SA'N
‘00T'0sA'N
‘0070 AN
‘0010 AN
‘2070 SU'N
‘0070 SA'N
‘207’0 SA'N
‘207'0 C4'N
‘2070 SU'N
‘J0T'0SE'N
‘0070 SU'N
‘0070 SU'N
‘2070 SA'N
‘2070 SU'N
‘0070 SA'N
‘0070 SU'N
‘2070 SA'N

2070 SA'N

J0To SN
‘007’0 SU'N
2070 AN
‘007’0 FA'N
‘D0T'0SAN
‘20T'0 SA'N
J0T'0sAN
‘DOT0SAN
‘D0TOSAN
"D0To SN
D0To SN
o010 RN
‘2070 SA'N
20T SAN
20T0 AN

0000000 21 ¢

000000 61T *
000000 612 *
000000 961 *
000000 641 *
000000 BT *
000000 ST *
000000 371 *
000000 11T *

000000092 *
0000000 09 *
0000000 87 *

0000000 #T *

00T 0§4'N
0010 §4'N
D010 RA'N
2010 S4'N
‘907’0 SA'N
2070 SA'N
‘2070 f4'N
‘2010 $4'N
‘0010 S4'N
‘00T'0 $A'N
‘00T'0S4'N
‘2010 fU'N
‘0010 SU'N
2070 §A'N
20T'0SA'N
D010 SA'N
‘00T0 SA'N
0070 SA'N
2070 SA'N
‘00T'0$A'N
‘0070 SA'N
0070 SA'N
2070 AN
2070 AN
*007°0 SA'N
‘20T0 SA'N
‘00T SA'N
‘20T'0 SA'N
‘0010 SA'N
0T'0SAN
‘20T 0SAN
‘2070 SA'N
‘00T0 RN
20ToSA'N
0070 SA'N
‘D010 AN
‘20T SA'N
‘20T oOsAN
‘0070 AR
2070 s4'N
'20T0SAN
‘0070 AN
‘20TosA'N
20T0STN
‘2070 SA'N
‘2070 SA'N
'20T'0sA'N
‘0T'0 AN
D0TOSAN

+*20T'0SE'N

‘2070 SAN
‘2010 SN
20T0A'N
‘2010 SUN
‘0070 SA'N
‘20T0 FA'N
‘20T 0N
20T0TAN
0010 SU'N
‘2070 AN
‘0070 SU'N
‘0T'0SA'N
0T'SAN
‘0T SN
‘0T0 AN
0T0SAR
'20T'0 SA'R

0000000 21 *

000000 6+
000000617
000000 961
000000 6L1
000000 DT *
000000 $*1
000000 871
000000'111
0000000 16
0000000 8¢

0000500 87 *
0000000 9¢
0000000 ¥T
0000000 2

000000672 *
000000 612
000000 961
0000006LY
000000 191
000000°5¥1 *
000000 821 *
000000 111 *
0000000 6 *
0000000 82 *
0000000 09 *

0000000 9§
0000000 ¥
000000021

000000 6¥C *
000000°61C *
000000'96T *
000000 621 *
00000091 *
000000°s7T *
000000 828 *
000000°t11 *
0000000 6 *
000000082 *
0000000°09 *
0000000 8Y *
0000000 9¢ *
0000000°C *
000000021 *

000000 6T *
000000612 *
000000 96T *
000000'6L1 *
000000°29T *
000000'sPL
000000 321
000000°t11
0000000 16
0000000 8L

00000008? *
0000000'9€ *
0000000 ¥2 *
000000021 *

000000'6¥C *

000000 0L

000000 0LT *
000000 ZST

000000 IT
000000 5T
000000752
000000 T5T
000000 T5T

000000 15T

000000°I5T
000000°IST
000000 6T
000000 152
000000 76T
000000 IS
000000 IST
000000 ST
000000 IST

000000 ¥$T

000000 #£T
000000 T
000000 T
000000 KT
000000 ¥$T
000000 HT
000000 ¥Z
000000 T
000000 T
000000 T
000000°F$T
000000 H£Z
000000 T
000000 ¥$T
000000 4T
000000 91T
000000912

000000 91T *

000000 91T
000000 91T
000000912
000000912
000000 912
000000°91T

000000 91T
000000 91T "

000000 912

000000 91T *

000000 91T

000000 912
000000'9TC
000000'86T

000000 861
000000868
000000 861
000000861
000000861
000000 851
000000'851
000000361

000000'36T *
000000'861 "

000000 361

000000 361 *

000000 361
000000 361

000000'86T

000000°8T

‘J0TO AN
00710 SA'N
‘0010 §Y'N
001N
‘0010 SN
‘007'0 §8'N
‘20T'0 $8'N
‘D0T'0SU'N
‘207’0 §8'N
'00T'0 £8'N
‘2070 SU'N
‘00T'0 SA'N
‘007'0'sAN
D0T0SAN
‘007'0 SN
20T'0d'N
0TURN
‘207°0 SA'N
‘20T'0 SN
D0TOSAN
‘001’0 §A'N
‘00T 0N
00T 0N
‘00710 $U'N
‘00T 0SU'N
‘00T'0 AN
‘00T'0'SEN
‘20T'0STN
‘0070 SA'N
‘00T'0d'N
'20T'0sA'N
‘20T'0FAN
‘0070 AN
‘0070 S2'N
D0TOSA'N
‘207'0'54'N
20T0RAN
D0T'0'sA'N
‘00T'0'SA'N
20TURAN
‘20T 0SA'N
‘D0T'0'SA'N
‘20T'0'SU'N
D0TORAN
D0T'0'SA'N
‘20T'0SA'N
‘20T'0SA'N
‘001N
‘00T0SA'N
‘20T0SIN
‘00TOSAN
'20T'0AN
‘90ToSA'R
D0TORUN
‘00T 0N
D0T'0SAN
00T 0N
‘00TOAN
00T'0RN
‘00T 0N
‘00T ORN
‘00T OREN
20T 0RN
‘20FOAN
‘20T0STR
‘20T0SAN
20T0AN

B-57



=8

§oX.4d

i8S d

%

"HOON'0 $¥'RE
“ALLY'0T'RA
T 000000 505 00FT  DOT'0 AN

“.. e e @8 e o e o e
<%
P

WHC-SD-SNF-DA-005, Rev. 0

0000000'EE* © 0000000 6 *00-+HO00000000 0 “Z45
0000600'T- * 00000008 6 “00-+HHH00000000 0 " 146
60000000'C *  G0000008 6 00-+ 000000000 0 *0L6

‘DOT'OSA'N
DOTICEN
'20T'0 SA'N
‘DOTOSAR
‘DOToSEN
DOT AN
00T'0 SA'N
DOTOEN
DOT'OSA'N
‘DOT'OSER
DCTON
‘DOTo SN
DOTOSAN
‘D070 N
D0T'e SN
V0T SA'R
DOTOTAN
DOTOCAN
DUTOEN
00T AR
00T SEN
DOTO SN
20T STN
DOT'0 SR
‘DOT0 SE'N
"D0T'8 SA'N
DOTOSEN
D0TTAN
“DOT'OSEN
00T SAN
D010 SEN
DOTOSAN
0T SANR
D0T'e SUR
DOTOCER
‘DoToTE'N
D070 SE'N
DOTOFAN
DOTOCAN
“DOT0SENR
‘00T SN
0T §E'N
V0T SN
Date SN
D0T0 SN
‘0T'0 SAN
D0T'e SN
D010 SR
2070 SA'R
DOT'eAN

0o €5 09+ Honennonng a ¢
00M0NN £ "0+ a0 ¢
0000008 €€ "D+ Fremannng ¢ *
0000009 £ o+ Tonananang § ©
00AONOG €¢ T0p 000N0Y 8 °
000N ££ “09+ J0an0mom g *
0000000 €€ DG+ TNy 9 *
0000 €€ 0+ TONVN0NG §
000N0Ng €5 *0+ F0ononnag ¢ *
0n00Nag €50+ TONNA00NG §
00000NY £ 09+ JOnO00NNg g *

B-58




WHC-SD-SNF-DA-005, Rev. 0

Sl b

R 174

"YLLY0 $4'NE
‘GGON'0 £¥°NI
“ELLV'0 S¥‘NH
‘20ON’0 3N
“4LLV'0 $¥'NY
‘HCGON’0 8°'NE
‘BLIV'0 CE'NT
"HCON"0 ¥°NT
“WLLV0 §4°NE
'HOON T §Y"NT
“ALLV0 SA'NF
"BQON" C4°NT
“ALLVD S'NE
‘HOON'0 S4'NT
“ALLV0 4'NT
‘TAON'0 SA'NG
TELLV' SA'NY
'HAON'0 SA'NT
"LLV0 SY'NE
'HAON"D ST'NT
“ELLVY CE°NE
‘HGON0 S1'NY
“SLLV‘0 SU'NH
‘BAON'0 ST'NE
“ALLV'e CANE
'HAON0 sU°NT
“LLYD SU'NE
'SQON'0 S4'NY
“MLIY'0 SANH
‘HAON‘0 S¥'NT
“ELLVY ST
*HAOND S1°NE
“SLLV §2'NG
‘HEON 0 F'NS
“ALLY'0 SU'RY
“HCON"0 SANT
“ELIVO SANY
‘HAON'‘0 SU'NE
“ALLY'0 SA'NT
‘HQON'0 SU'NY
“ALLVO SANT
‘HAON‘0 SU'NT
“SLLVe SX°NT
‘HQON'0 FA°'NY
“ALLV'0 SANT
‘HAON'0 SA'NT
“ELLVO SANT
‘HOON'D S'NT
“ALLY0 SN
‘HOOND SHINT
“ELIVD SA'NT
‘HOON'D ST'NT
“ELIV'0 ST'NT
“HAON'0 SA'NT
“ELLV'0 SU'NY
‘SAON'Y SA'NE
“ELLY' SA'RY
‘BAON'S NI
“ALLV'e SHRE
"HAON'0 SA"NT
“ALLV'0 S8R
‘HOON'0 S'NT
“ALLV'0 SE'NT
‘SAON'0 SA'RI
“ALLY'0 SA'NY
‘HAON'0 $4'NT
“ALLV'0 SA'NE

i

Kz
‘st
‘e
K223
-1
kerz
kit
‘ne

01z

“HCA0N"e S4'NT
"SLLY'0 C4'NT
AGON"0 $¥'NT
ALLV0 C'NT
"IAON"0 $3'NT
"ALLY'0 €4'NT
RAON"0 QA'NT
"ELLY0 C4'NT
"HOON"0 RA'Nd
“ALLY0 £4'RT
‘IQON"0 £4'Ng
“ELLV0 R4'NT
'IAON0 $4'NT
"ELLY'0 O4'NT
‘IAON"0 SA'NT
“ALLV'0 S¥'NT
‘FAON"0 S¥'NT
"ELLY"0 £4'NT
'IGON"0 S¥'NT
ELLV'0 S4'NT
'HAOND §3'NT
"ELLV'0 S4'NT
'JGON'D SA'NT
“ELLY"0 SX'NT
'HAON"0 SA'NS
“ELLY'0 RN
'IAON'S S¥'RY
“ELLV'0 SN
'HOON‘0 $I'NT
"SLLV'0 S4'NA
"1GON'0 SA'NY
“ZLLY'0 SE'RY
'IAON"e SE'NE
"WLLY 0 CY'NY
"HAON'0 S8'NT
“4LLV'D SA'RY
"IAON"0 FI'NI
JLLV'O S¥'NY
"HQON"D SU'RE
"4LLY'0 SU'NT
'IAON'D SE'NT
“ELIV'0 CA'NT
'HAON'0 S¥'NT
“ALLV'0 SE'NT
*HCON"0 CE NI
“ALLV'O SENT
'HGON'D SY'NT
“ELLY'0 f4'NT
'HAON'0 S4'Ng
"ALLV'0 SU'NY
'IAON"0 SA'NT
“LLLY'0 S'NY
'SGON‘0 SE'NT
"ELLV'0 SE'RT
‘HAOND SA'HI
“LLLV'D SU'N3
"HOON'0 S¥'NT
“EEIV'0 AN
“FAON"0 $A'RY
“ULLY'¢ $4'KT
“HAON"0 SY°'RH
“ALLY"0 S8'NT
“HGON'S SA'NY
“4LLV'0 SA'RT
‘IGON'0 SU'RE
"ELLY'0 S4'NT
‘IQGON’0 SU'NT

T I SR P

-

m -
@ 1
‘oel
bt 't
ki
O |
“uy
‘et 1
©oeh
%€ 1
S
et
i1
bl ¢
‘201
1T §
“101
w ot
‘001
et
66
® 1
‘%6
€1
‘93
e 1
ki
1
"
ot
3
72N |
k-]
5T 1
‘o
T 1
‘63
o't
%
T 1
‘s
T, 1
‘99
frot
hed
‘w1
R:d
1§
k3
h 1 B
‘15
‘u
o1
st

_:ﬂ’_:ﬂ’_:f.:n'_:{.:g;ﬁ‘—'g_';.:g

e

sl cdod do oo

s sEsVafadodadadad s adadsdaisf g 588

K2y
A
R

‘1

-

4

B R B N e N R R R R R R A N R G I I A I T

“ELLY"0 SU'NE
‘HAON'0 TANT
“ALLV'0 C4'NE
"HAON"0 S¥'NY
"ELLV'0 $4'NT
‘HOON'0 S4'RY
"ELLY'Y $4'RY
‘SCON"0 SE'RY
“ALLV'D SENE
"HAON'® SA'NT
“MLLY'0 S4'NE
'HAON'0 $'NE
"4LLV'0 SH'NY
'HGON'0 $4'NY
“ELLY'0 SANT
*HAON'0'SE'NT
"ELLV'0'A'NT
'EGON"D $4'RY
RARAL R N
'SAON'D FA'NE
"ELLYV'0 CANY
‘HAON'0 SE'RE
“211V'0 AN
‘HAON'S S NT
RALLY 0 4N
'HOON'e $E'NE
“CLLVOSA'NE
‘HOON'0 YE'NY
“4LLY'0 CX'RY
‘HAON'0 SE'NT
“ELLY0 4'RY
‘HOON"0 TE‘NE
“ALLV'0 SA'NT
‘HAON‘0 SU'NE
ALLVOSE'RE
“HAON'0 SA'R
"ALLV'0 S4'RE
'EQON'0 SA'NE
“ALLY'0 S4'Rd
'HAON'0 U 'NT
“ALLV'0 SA'RY
‘BOGON'0 SU'RY
“ALLY'0 SH'NE
‘HOON‘G SE'NS
“ELLY'e CH'NY
‘HOON'0 SE'NE
R ANAQET
‘dCON¢ SN
“ULLV'e SE'NT
‘BAON'® SENE
"ELLV'0 ST'NY
HAON‘S SU'RE
“ELLV'0 SA'RY
‘SGON'0 ST'NE
LIV 6'NY
'SGON'0 SE'RY
"ELLV'OE'NE
“HION'0 sE'NE
“ALLY'0 SE'RE
‘HOON'0 S'RE
“LEY0 SU'NT
“BUON'0 CU'NT
"LLVosE'Ra
‘HGON'0 SA'Re
“LLY'0 $¥'NY
“GQON‘0 SE'NY
“ELLVO SA'NY

B-59



WHC-SD-SNF-DA-005, Rev. 0

'BAON’0 S4'N3
BLIV'O SA'NT
"TQON'0 $A'NT
BLLV'O £A'NT
*IQON'0 §3'NI
“ALLV'0 SA'NT
*IQON’0 §A°'NI
"ELLY'0 §4°'NT
‘FAON'0°S1'NT
"SLLY'0 SU'NT
'IQON’0 SA'N
"ELLV'0 SA'NZ
'3AON'0 SA'NT
"ALLY'0 SA'NT
*SAON’0 $3'NT
2LLV'0 SA'NT
‘HAON'0 $A'N
BLLV'0 SA'NT
"SQON'0 §A'NT
ALLV'0'SA'NT
"HAON'0 §3'NT
‘BLLY'0 SA'NG
*EQON'0 $A'NT
“ALLV'0 $U'NT
‘HAON'0 SA'NT
ALLV'0 SU'NT
'HQON'0'FA'NT
‘4LLY'0 $A'NT
‘SAON'0 $4'N3
ELLY'0 SA'NT
'HAON'0'SA'NT
"ALLV'0 SA'NT
*30ON‘0 SE'NT
“4LLV'0 SU'NT
*HQON'0 S'NT
ALLY'0 S4'NT
‘GQON'0 sa'NE
‘BLLV'0'FY'NT
*HAON’0 £A'NT
'BLLV'0 SU'NT
‘SAON'0'SA'NT
“LLIV'0 §U'NT
‘BGON’0 §A'NT
*qLLV'0 §¥'NT
‘HQON'0 $3'NT
ELLY'0'SA'NT
*HAON'0 $U'NY
“dLLY’0 $4'NT
‘daON‘0 S1°NT
‘BLLV'0 SA'NE
‘BAQON'0 $8'NT
‘BLLV'0'SU'NT
‘BAON'0 S4'NT
‘BLLV'0 SU'NT
‘BAON'0 $4'NT
‘qLLY"0 $u'NT
'RAON’0 $4'NT
“ALLV'0 SU'NE
"2AON’0 §A'NE
“ALLV'0 ©Y'NE
‘HAON'0 $4'NT
ULLY'0 $U'NT
'HAON'0 $4'NH
“4LLY'0 SU'NE
'HQON'0 $U'NT
“ALIV'0 $4'NT
‘HAON'0 S4'NH

ALLY'0 sA'NT
‘IAON'0 $U'N3
ALLV'0 $4'NT
'3GON’0 $4'NT
"SLLV'0 £Y°NT
'TAON'0 S4'NT
"HLLV'0 £¥'NT
'IA0N'0 $U'NT
4LLY"0 SA'NT
‘IAON'0 3N
*3LLV'0 QA'NT
*FAON'0 $A'NI
“SLLY'0 SA'N7
JAON'0 $¥'N
“ALLY'0 SA'NE
'IQON'0 SA'NT
“SLLV'0 $4'NT
‘HQON'0 $3'NT
"ELLV'0 $4'NT
"3AON'0 $9'NT
‘2LLV'0 SA'NT
'JGON'0 FA'NT
‘ELLY'0 SU'NT
‘FQON'0 SA'NT
‘ALLY'0 F8'NT
"HAON"0 SA°NT
“ALLV'0 Sa'Ng
'IAON'0'SA'NT
"SLLY'0 S1'N3
'IAON'0 $1'NT
“alLv'o s¥°'NT
‘HAON'0'S8'NT
"MLLY 0 S4'NT
'IAON’0 SA'NE
"ELLV'0 FA'NE
"2AON'0 $1'N3
"ELLV'0 S4'NT
'TQON'0 Su'NT
"MLLY'0 $4'N3
'SAON'0 F1'NS
qLLY'0 £A'NT
‘FAON'0 SA'NT
WLLV'0'SA'NT
‘SAON0'SA'NT
‘ALLV'0'SY'NS
‘5AON'0 SA'NE
“SLLV'0 SA'NT
‘BQON’0 SA'NT
‘4LLV'0 S4'NE
*ZQON'0 S1'NT
ALLY'0 C4'Nd
'HAON'0 SA'NT
“ULLY'0 $3'NI
‘BQON'0 AN
"ALLY'0 $¥'NT
'HQON'0 SU'NT
“ALLV'0 SU'NE
'BAON'0 SA'NH
"§LLV'0 SY'NT
'SAON"0 PI'NT
"HLLY'0 $4'NT
'HQON'0 $3'Ng
"MLLV'0 £¥'NT
‘AQON'0'FE'NT
*ALLY'0 $4'NT
'HAON'0 $1°Ng
ELLY'0 SU'NE

'SOQON'0 $%¥'N3
"LLV'0 $¥'NY
"IAON'0 §3'NT
“dLLY'0 S'NT
‘HAON'0 $I'NT
"LLV'0 $4'NE
'IAON'0 SU'NS
ALLV'0 SA'NT
*SAON'0 $4'NT
"ELLV'0 SU'NH
*HJON’0'SY'NT
"ALLV'O'SA'NG
'2AON'0 $¥'NT
ULLY'0 SA'NT
‘IAON'0 $4'NT
‘HLLY'0'SA'NT
‘ZAON‘0 £A'NY
LLY'0 SA'NE
‘HQON'0 SA'NS
ALLV'0'SY'NG
'IQON'0'SH'NS
ELLV'0'SY'NE
‘HAON'0 $U'NH
ALLV'0 SU'NT
‘TAON'0'S'NY
ELIV'0'SA'NE
‘HQON'0'sA'NT
‘ALLV'0 $U'NE
'HQON'0 S'NE
*ALLV'0'S4'Ng
HAON'0'SH'NY
‘ELLY'0 SA'NH
‘HAON"0'SA'NE
ALLY'0'SE'NE
HAON'0'SA'NT
‘ULLV'0 SU'NE
‘HAON'0 £A'NE
*4LLY'0 SU'NY
‘BQON'0'SE'NT
‘ALLY'0 SA'NE
‘HAON'0'SA'NE
‘BLLV'0'SA'NH
‘HQON'0'sa'NE
ALLV'0'SA'NE
‘HAON'0'ST'NE
‘ALLV'0 SU'NH
‘HAON‘0 Sd’'NE
‘ALLV'0'f8'Nd
‘HAON‘0'Sa’'NE
‘SLLV'0'S'NE
‘HAON'0'SE'NG
ELLV'0 SU'NE
‘BAON'0'sA'NE
‘ULLV'0'SU'NE
‘TAON'0'SY'NT
"ELLV'0'SU'NE
‘BQON"0 Su'NE
‘dLLV'0 $u'N]
'HAON'0 $A'NE
"SLLV'0 $A'NE
*HJON'0 §4'NE
“BLLY'0 ©4'NE
'HAON’0 $A'NE
“ELLV'0 S0'NE
*HAON'0'SH'NH
ELLV'0 $3'NE
‘TQON‘0 SA'NE

.

B-60



WHC-SD-SNF-DA-005, Rev. 0

T v 'RLLVOSY'NT MTOCHEL 'EET CEIT 'TAON'0 f'NT 0 P T T 't 'y MLLVOSYNA
‘AT '98T  'OLT  'AON'0 SU'NT 0 9Tt T Tty CELLYOSY'NG ‘91 'HI (AL- 191 CHQON'0 $'NT
‘1 v NLLV'OSY'NT ‘617 '$ET KL CRIT "RAON'O SU'NF 0 WL ‘Tt 'ty MLLVOSU'NR
‘98L 'SBL ‘69T HGON'0'SA'NI o Tttt v CslIvosu'Nd ‘191 (Rt 'Rt 991 ‘HAON'0 $¥'NI
Ut Y LLYVoSY'NR A KT KT LT 'IAoN'0 su'NT o ‘It 't 't ‘'t v 'Suvosy'Nd
‘8L ‘48t ‘'spt  'HAON‘0 SU'NT 0 HMT T LT P C¥LIVOSY'NE ‘o1 ‘oLt 'sLt ‘651 'AAON‘0 S¥'Nd
Tt 'Y BLVoTE'NR ‘L 6T 'WT ‘91T ‘IdoN‘o su'Na 0 ‘orr ‘Tt 'ty “BLLV'OSH'NA
AT ‘8T ‘9T ‘HAON'0 SU'NZ 0 L Tt 't v C¥LLVoSU'NR st set et 'sst’ 'IAON'O SH'NA
Tty LIVost'Ng 1T WL OCIT 61T 'AA0N'0 SU'NI 0 ‘6t Tt 't T v CHLLVOSH'Ng
AT ‘DL ‘99T HAON'O SU'NI 0w ot 't 'ty mLAv'osI'Nd ‘BT CRLt 6L ISt '3QON'OSE'NG
‘'t v sV SI'Nd 1T ‘KT ‘efr, 'viZ 'IAON'0 SU'NI o st T T C't 'y 'Suvosu'Ng
‘BT ‘1T '§9T  HAON'0 SU'NI 0 HT T T 't v aLVOSA'RY STO'SLt Ul U9ST "RAON'0'SH'NI
N Y B S AAAARe o | . ‘RO CMIT STT 'L0T 'IAON'O SU'NI 0 T ‘T 't 'ty uwvost'Ng
‘18T ‘08t vt ‘HAON'0'TA'NT 0t 'ttt v rlavosuN ‘961wt 'Ll 'sst ‘HAON‘0 su'NE
T Y Lo su'Ng 0T ST T '90r  ‘IAON'0 SA'NI 0 ;T ‘T 't 't 'y C‘BLLVOCH'NY
‘87 ‘6T '€9T 'HAON'0 fU'Nd 0 %t ‘T 'ttt 'y muvoss'Na ‘S5t It ‘ol ‘et ‘IAON'0 SE'NI
‘Ot v sLLvosa'Nd ‘90l ‘Tt 'IIT 'S0 'IAON'0 SA'NI 0 €T T 't 'ty SLLVOSI'NG
61T 'St ‘DT BAON'0 SA'NS 0 99T T 't U 'y MLLVOSA'NT YSU ‘oLt ‘69t 'SST "HQON'0 SW'NE
Tt v sLvosa'Na 'S0 ‘IIT ‘ort ‘vor  ‘'AAON'0 §A'NI 0 WZ Tt ‘t ‘v CMLLV'OSE'NE
‘UT 'UT 'fst “HAON'0 SN L0ttt Tt 'ty Cslviosa'Na ‘€51 ‘69t ‘set ‘It ‘ION' SU'NE
Tty 'suvoqa'Nd 0T 'OIT ‘61T ‘(0 'IQON'0 SA'Nd 0 'z T 't 1 v 'wlIVosU'Ng
‘HT ‘0L ‘MT 'HQON'0 SA'N3 0 %t ‘T 1t 'y muvosu'Na ‘WL ‘89 ‘11 ST 'HAON'0'SA'NE
‘T 'y ‘BLvesE'NE 0T ‘61T 'SIT 'T0T  "IAON0 $A'NZ 0 ‘Mz Tt 't v duviestNa
‘0l ‘69T ‘ST ‘HAON'0 £A'NI 0 ' T Tt v LAVOSU'NT ‘ST 191 ‘991 ‘st HAON'C SU'NH
‘Ut v slvosa'Ng T OSIT CLIT ‘10T CAQON'0 SA'NA 0 ‘KTt 't 't 'y CuLLVOsd'Nd
‘69T ‘89T ‘ST ‘HAON'0 S¥'N3 o Mt T Tty mLv'osaNd 1 ‘91 '6ST 'EYT ‘BAON'0'CY'NT
‘Tt v BLIVOSA'NR ‘ror 'L ‘91T ‘00T "HAON'0 fA'NI 0 T ‘T T I 'y CELLVOSI'ND
‘99T ‘19T ‘I5T HAON'0 SA'NT 6 9T ‘T Tt v muvess'Na : ‘et 'ést 'sst ‘Tt ‘HQON'0'SA'NE
‘Tt v alaviesa'Ng . ‘00T "9tz 's1z ‘66t 'IAON'O sU'NI 0 6t ‘T 't 'ty CYLLV'O'CU'NT
‘19T ‘99T 0fT HAON'0 SU'NI o '™ ‘T Ut v wuvosg'NI ‘Tl sst ISt ‘W CHQON'0'SH'NI
Tt Y CMLLVOSUNS ‘661 'SIL WIT 861 'HAON'0 fA'NR o ‘st ‘T 't % v ‘uwuvost'Na
‘99T ‘69T '6vT  ‘HAON'0 S¥'NI 6 ‘T ‘T Tt v suiviosu'Nd ‘ISt st ‘orl HAON'O SU'NH
Tt v 'aLVoSE'Ng ‘6t 'S0T ‘0T ‘16t ‘FAON'O SU'NI 0tz o'ttt v maviesa'Ns
9T ‘W 'tz HAON'OSU'N3 0 ‘!t 't 't 't v ELIVOSA'NT ‘oMl '9sT 'SST ‘6Cl  'EGON'0'SA'NE
Tt v Calvosa'Nd ‘161 ‘tot 'pot  '0s1  '2QON’0 SA'NF 0 T ‘Tt 't v ‘v 'BLLV'OSU'NT
‘9T 9T YT 'SQON'0 Sa'Nd 0 ¢t T 't U ‘v uLIvosu'Nd 661 'SST CKST 'SET 'HAON'0 SA'NE
‘1 'y CELIVoOSA'NT ‘061 ‘90T 'SOT ‘63t 'IAON'0 §U'NI 0 ST o't 1t v CBLLVOSA'NE
9T ‘DL ‘bl 'IAON'0 SA'NI 0 ‘sz T 't T v sLivost'Nd ‘61 vt ‘Gt 'l61 'HQON'0'SA'NT
Tty auvosa'Ng ‘6RT S0 ‘Y07 ‘88T 'IAON'0 FA'NT 0 T 't 1t v ‘auivosua'Ng
‘T '$ST ‘66T HAON'0 SA'NI 0 T 't 't 't v spvosaNa fIEU 'CST O CTST 96t 'HAQON'O SA'NR
Tt Y suvost'Ng . B8l ‘vor ‘g0z 18t "JAON'0 FA'NT 0 %t ‘T ‘T 't v "slvV'oeE'Nd
'S 't 'SET HQON'0'CA'NT 0 9z ‘T Tt v RLIVORNNT ‘980 TS0 ISt '6ST °HAON'0 $9'NI
‘T 'y aLvosE'Ng ‘81 ‘€0 ‘T0T ‘98l 'HAON'0 sU'NI 0 ‘e 't ‘Tt v CsLIvosa'Nd
ST ST ST '2AON'0 SU'ND 0 ST 't 't 't v mLVOSA'NT ‘SET ISt ‘osT Mt BAON'0'SU'NH
TOY Y SLIvVosu'Na ‘981 ‘T ‘107 ‘(3 SQON'0 SA'NI 0 'tz ‘Tt ‘t v ‘uiuviosa'Ng
ST ‘BT '9ET HAON'0 sa'Nd 0 't T 't ‘v suivosu'Nd ‘8t vl Gl ‘Lt 'RGON'0'SY'NT
Tt v suvesu'Nd ‘68t 10T ‘00 13t ‘IAON'0 SU'NI 0 fem 't ‘T 't 'y auvosw'Ng
‘T O'IST 'SET AON'O SA'NF 0 T T ‘1 't v wLiv'osu'Nd Tt ‘D 9U 'HAON'0'SU'NE
Tty auvoar'Na '8t ‘00t ‘661 681 ‘FAON0 FA'NT 0 61z ‘T Tt ‘v muvoeaNd
IS '0ST 'MET HAON'O SA'NT 0 ‘z ‘T 't 't v CRLIVOSA'NY 9 Tl Yl ‘STl CHAON'0'SA'NY
Tt 'y sLvosa'Ng '8t ‘et ‘st 'mt ‘HdoN'o st'N3 0 ‘stz ‘Tt 't 'y CaLIvos¥'NT
‘05T ‘YT (T 'HAON'0'A'NI 0 ISt 't Tt v ‘unvosg'Ng ST ‘It ‘ol ‘MIl HAON'0'SA'NT
Tt Y auvosaNa 9LU ‘W1 161 6Ll ‘HAON'0 SN 0 ‘2t ‘T 't 't ‘v ‘SLLV'oOsA'NS
‘6T ‘ST ‘IST ‘IQON'0 SA'NI 0 ‘T ‘T Tt 'y ‘wuivesa'Nd ‘P ‘orl ‘eel ‘€It ‘HQON'0 SA'NI
Tt v auvose'Nd ‘S 161 ‘o6t 'etl  ‘HAON'0'fA'NZ 0 %Iz ‘T T 1 v CuLvoSENR
‘T 'UT 'HAON‘o SA'N 0 6% ‘T ‘T ‘T ‘v ulIvosu'NR ST ‘st ‘sCt ‘TU 'HAOR'0'SA'NA
T Ct. v auvosaNg ‘LU ‘061 ‘63t ‘6Ll ‘HQON'0 SA'NI 0 'fIZ ‘T 't 't v duvesaNd
T ‘orl ‘ot 'HAON'0 SU'NI * 0 ST ‘Tt 't 'y MLIVOSW'NT ‘TL‘sET CUCT 1T "EAQON'0 SA'NY
‘Ut v auvosaNg ‘6 ‘6Bt ‘st ‘Ut ‘IAON'0 SA'NI o ‘Mz ‘T ‘t ‘t ‘v ‘anvosa'Nd
‘T ‘66T 't ‘HAON'0 sa'NT o I ‘T ‘1T ‘T ‘v WLLVOSA'NY ‘It et C9Er ot "HAON'0'SA'NR
‘Tt v ‘muvostNg ‘wl 'sst i3t ‘it ‘RAON'0 SU'NI 0 Iz ‘T 't 't ‘v ‘mLLV'OSa'NT
‘66T 86 "I 'IAON'0 £A'NI 0 'z ‘T T ‘U v CRMLIVORINI ‘0zt ‘oSt ‘st 611 ‘HAON'0'SA'NI
‘Tt v ELIv'ostNg ‘e et est ot “EQON'0 SX'NI 0 T ‘T 't 't 'y CWLIVOGANT
T T T EQON'0 fa'N3 0 R ‘T ‘I ‘U v wLIvosENg 610 'SSU WU BT HAON'O'SA’NT
‘Tt v auvostNa ‘oLt 'gBt 'S3t ‘631 'ZQON'0 SA'NI 0 °HZ ‘T 't 't v CWLIV'OSA'NT
‘T (T 0Tz ‘FAON'0 SU'NI o Mz ‘T 't 't v RLIVOSENI . TUT ‘szt U ‘It SAON'0SA'NI

T ‘v MLIVosa'NI ‘61 ‘¢Rl ‘19l ‘BT "HAON'0 SA'N3I 0 iz ‘T 't ‘v Cwlv'esE'NI

B-61




, © Tr CRHE I CIEr "HAONTO SY'NI o ug Tt 1 v CNLIV'O Y NT 61 S ‘X 8IC "IQON’0 Su'NT
. 0 ‘olr ‘T ‘UL 'L v CMLIVOS¥'NI TRE OAC 'fAC CALC "TQON'0 SYNI 0t Tttt v MLAVoSENE
> e o ot ‘ocr ‘HQON'O SU'N3 6o Tt T e CSLINOSE'NT RICCHE I 16 "IAON'OSA'NT
)] 0 ér T 'Lt 'y MLLV'OSA'NI 6td S60 'RC CRIC TIAON'O RI'NE 0wt ‘T 't 'ty CSLIvosu'Ng
o ‘ocy o 'ty 6Ty "IAON'0 SA'NI 6 StE T 'ttt CdLAVO SN . e e (s ‘9l "HAON‘0 S'NE
- o 'sor ‘Tt Ty Culivesu'Ns . BIEREE 60 USC TIAON'O SU'NE 0 e T Ut v CMLLViOSE'NA
n 6t ‘stv vy STy HAON'O SU'N3 6 'RIE T T T Cr MLAIV'OSY'NG 0TC '96E §EC '61C  "IAON'0 SA'NI
o 0 ‘tor Tt 1 v CYLLVOGA'NT Ug GeE WO L 'IQON'0 SE'N 0 o T 't ‘1 ‘v CSLLV'OSE'NT
o BIF Y ¢ 'ty "HAON'0 S3'NT o 'af "ttty YLIVoORE'Na SIC §EE 'HC CBIC "ICON'0'SU'NG
! 0 'sor T ‘T 'y CSLLVOCA'NT ‘9I¢  ‘WE ‘160 fL€ THAON'O SU'Nd 0 eft T 't U v MLLV'OSA'NE
| ADH ‘e ‘e ‘T 9Ty ‘HAON'0 SU'NT 0 ue ‘Tt "t v MLV sE'Nd ‘I M6 'ef€ LIf "ZAON'0 Sa'Ng
1 . 0 'sor ‘T Tty 'BLIVORA'NT SIE ‘166 066 ‘weg “HAON'O SA'NT o 's€ ‘T 't ‘U v ‘dllv'osa'Ng
(T ‘ot Ty e 6oy 'HQON'0 $¥'NE 0 e 't Ot %y MLIVOGA'NZ LI 6 'UC '9IC ‘HAON'0 SU'NT
= 0 vor ‘T ‘T Uy ‘SLLVOSA'NS ‘R9¢ 'tB¢ B¢ °(9¢ 'IQON'0 SA'NI o e T 't 't v CsnvosaNg
w ‘St ‘It ‘O 'Yy "HAON'0 £¥'NZ [T S A S B A AR T 4 9 we CKE SIE “AQON'0SENG
| ! 0 ‘tor ‘T 't 't v CBLLvVosENE ¢ ;B¢ e '99¢ "IAON'0 SU'N3 0 e ‘T T 'ty C¥LLV'OSE'NE
! w . Iy ‘oM 66y ‘D 'HQON'0'SA'NI o et ‘Tt T vy SLIVoSENG ‘S1C'I6C 06 CrIC CHAON'0'S'NT
' . ° e T U U v mvosa'Na . '99¢  'TC ‘180 '§9f  'HQON'0 £4'Nd 0 ‘sEE T ‘Tt 'y CHLLVOSA'Ng
, 'S ‘gIr o '6ty sy Ty 'HQON'O SU'N3 0 ‘Rf ‘T T LY MLIVoOSa'N3 PI¢ ‘ot ‘676 'CI¢ 'HQON'0 f¥'NI
! @ ot ‘T T 't v CELLVOSENE '69¢ ‘I8¢ ‘8¢ W9f  '1QON'0 SA'NI 0 Mt ‘T T 't 'y ‘slvose'Nd
= 9ty Iy iy Sty EAON'0 S3'NI 0 ‘st T T U ‘v gLIvosANd SIC ‘6T 'ste ‘Ui 'SAON'0SU'NG
i 0 ‘oor T ‘T 'ty SLLV'OSM'NT ‘9 ‘B¢ '6LE (9¢  'IAON'0 SA'NF 0 ‘s 't Tty 'suivosuNg
. Sty ‘iIey ofy  'vIr 'SAON'C €A'NZ 0 ‘et ‘T Tt v ‘wiivosuNd ac 'sre ‘L 'te "IQON'0 sA'Ng
' 0 ‘6t ‘T LTy CELIVQSE'NG ¢ 6L¢ 'SI6 'DF "HCON'0 sA'Nd 0 ‘TC ‘T 't U v MLLVORR'Nd
! !l ‘ofy  '6Dy ‘Cly  "HAON'0'CU'NI 6 %9 ‘T 't Uy SLIVOSY'NT I 'L '9rC ‘ole HAON'0'SA'NG
0 'BE T 't 't 'y ‘mLIVOsI'Nd TDC'8LC uC 'I9C "IAON'0 fA'Nd 0 e ‘T T ‘T Y "MlIV'osE'Ng
Ky ‘6o 8D Uy ‘AQON'O'SA'NE o e 't Tt v CdLIVosENR ‘Pt ozt ‘6IC ‘S0f 'HAON'0OTA'NT
o ;6 T ‘Ut ‘Y 'SLIVOCA'NS 196 WS '9LE 09 HAON'0'SA'NT 0 ‘66 ‘T ‘T ‘T v CELLV'OSA'NY
LUy s 't Clr CHAON'0SA'NR 0 X T T 't v guvesuNd 5 ‘61c ‘81 ‘26 HAON'0'SU'NZ
o st ‘T T 1 'y ‘auvosa'Ng ‘9t PLE ‘SIS 6SC 'IGON'O SA'NI 0 6% ‘T T T v CHLIV'OSA'N
. Uy 'Ly ‘9 ‘oly  HAON'O S¥'NY o ‘DL ‘T ‘Tt 'y muvesa'Nd 06 (81E ‘LIS ‘TS HAON'O'Y'NG
| 0 'S6E ‘T T T v CALLV'0'SE'NZ 666 CSIE vl (956 "IAON'0'SE'NT 0 ‘st ‘T 't ‘U 'y CaLLVOTA'NA
‘otr  ‘otr ‘STr  '60v  °HQON'0'SA'NT 0 196 ‘Tt 't vy qLvosa'Nd ‘o5 LE ‘9IC ‘00t ‘GAON‘0'TE'NE
0 % ‘Tt 'l 'y CuLLVOfU'NT WEOCRE 196 CISe HAON'0 sA'NT 0 e ‘Tt 'T Y MLLV'esE'Ng
! 6oy STy ‘PTy  ‘sov  "HQON'O FA'NI 0 ‘et ‘T 1t 'y ‘suvosu'Na ‘006 '91E  'SIE ‘66T CHAON'0'SE'NH
) 0 't ‘T ‘1Tt 'y CBLIVOSA'NT ‘156 ‘¢ ‘996 ‘0f¢  'HAON'0 SU'NI 0 ‘% ‘Tt 't 'y CALLVOSENA
N ‘sor ‘vly XD tor  'SCON'0'CA'NT 0 et ‘T 't T 'y ‘SLIvV'osw'Ng ‘66T ‘SIC vi€ ‘86T ‘HQON'0 S'NH
! o »f ‘T 't 't 'y CELVosE'NH ‘06 99 '$9C M 'HAON'0 SA'NT 0 %I ‘T T ‘T ‘v CSLIV'OSE'NG
oy STy ‘T sor  ‘HAON'0'SA'NY o ‘Bt ‘T Y T 'y aLvosu'Ng ‘86T IS ‘Cis ‘st 'BAON'0 Su'NB
0 ‘66 ‘T ‘'t MLLVOSA'NG 6 'S9C ' ‘src  'HAON'O'SA'NT 0 ‘v T 't ‘'t ‘v guvVORt'Nd
! ‘oor 91y ‘S1y s8¢ "HAON'0'A'NE 0 B¢ ‘T T 't v CELIvosa'Nd 6T 'CIE LS 6T HAON'0'SE'NE
. 0 osC ‘T ‘T 't ‘v ‘allv'osa'Ng B P 6 ‘I 'HOON'0 SA'NI 0 %I ‘T ‘T 'ty ALLV'o'sE'Ng
‘668 ‘SIY  ‘riy ‘866 ‘HAON'O'SA'NT 0 ‘¢t ‘T 't U 'y ‘ELiviosa'Nd ‘96t ‘LIE CtIe 't6T  ‘AON'0'SA'NH
0 ‘st "t T 'ty CSLIV'OSA'NS 6 CDE et HAON'0'SE'NG 0 ‘me ‘T Tt 'y SLIV'OSA'NE
‘866 eIy CIP 16€  'HQON'O FA'NI 0 ss¢ ‘Tt ‘Tt 'y CSLIV'OSA'NS 6T ‘T ‘0I5 'v6T  'HAON'0'SA'NE
0 ‘88t ‘T T ‘1 ‘v CaLVosa'NE ‘O DE 196§ 'HQON'O SI'NT 0 ‘1IE ‘Tt 'ty ‘SLIV'OSANE
' ‘6 Sty ‘T ‘966 ‘BAON'0'SE'NE 0 ‘Mt T Tty mLLVoOSENG ‘8L ‘rof ‘60§ ‘I8 ‘HAON'0'SA'NT
! . 0 8¢ ‘T ‘Tt ‘v ‘alIvoca'Ng WM CI9E ‘9 Mt SAON'0 SA'NE 0 ‘o ‘T T 'ty ELIV'OSANG
) ‘96C TP ‘P 'S6C "2AON0'SA'NE 0 tSC ‘Tt Ty dLIvosE'NR ‘18T (06 ‘tos. 98T ‘BAON'O'SA'NE
i 0 ‘8¢ ‘T 1t ‘v ‘uLIv'esE'NE ‘MEO'9E 656 'O “HAON'0 $A'NT o sIE ‘T 1 ‘T ‘v 'MLLV'o'SA'NE
! 66 Uy ‘olr  ¥6E  CHAON'O S¥'NI 0 'WE Tt v wiivosaNg ‘98T ‘Tof ‘106 ‘f8T  °HAON'0'SY'NE
. 0 ‘(B ‘T ‘T 't ' ‘ELLVOsA'Ng 656 ‘856 ‘Dif EAON'0'SA'NI o 'SIE ‘T ‘'t ‘v alIv'osE'NR
) ' ¢ oty '6or  t6¢  "BAON'0 S¥'NT o ME T 't 't 'y CuIv'osE'Ng ‘58T 'TOf ‘006 8T "HAON'0'S¥'NH
: 0 8t T T 'l 'y CSLIV'esa'Ng 9EC ‘uWE 156, ‘s¢¢  "HAON'0'SU'Ng 0. E ‘T T ‘T v 'sLIV'oSA'NA
‘68 ‘6or  sor  ‘I4¢  'IAON’0 SA'NS 0 ‘eS¢ ‘T ‘Tt ‘t 'y “dliviosu'Nd ‘L ‘08 ‘66
0 ‘8 T ‘Y ‘T v mlv'osE'Na SECCISE C0f€ e HAON'0'SE'NE o v ‘Tt
‘6C aor Loy V60 HQON'O SU'NH 0 ‘e ‘T ‘Tt ‘t 'y ‘wLIv'osu'Ng 68t ‘66T ‘861
. 0 mE T 1T 'Y BLLV'OSE'NT O 'ofC ‘6t "6¢ ‘2AON'0 $A'NI [ S S B |
. T6C 'Lor 90 0S¢ °HAON'0'SU'NI o B ‘T T 't v ALIVOSANd ‘T8t ‘86T ‘I6T
o ‘leg ‘t ‘Tt v ‘zuiv'esy'ng €66 et 8 'IEC 'HAON‘0 fA'Nd o Mt 't ‘T 't v uiv'osy'Nm
‘B0 '00b ‘666 €8¢ "JAON'0 §¥'NH o ‘ot T Tt 'y wuvosu'Nd ‘18T ‘16T ‘96T ‘08T ‘HAON'0 SU'NH
0 ‘®f ‘T U 't 'y C‘dLIvosa'Ng e B ‘IR ‘I6C < "IAON'0 sA'NE 0 ‘CIc ‘T 't ‘t v dLLV'OeI'Ng
CRC 66C ‘866 ‘I8¢ ‘IAON'0$¥'NE 0 M ‘T 't 1 'y uLLvosu'Ng ‘BT 96T ‘6T ‘6L ‘HAON'0'SA'NA
o 6Lt ‘T ‘1 't 'y ‘muvosa'Ng E e ‘ort 'of€ "IQON'0 sU'NA 0 ‘ue ‘T 1 't ‘v dLLV'OM'Ng
‘TRC 'BSE 't6C ‘I8¢ 'HAON'0 SU'NE o M ‘T Tty ‘¥LLV'osa'NE ‘6T 'f6T “v6T  'SLT  'HAON'0'SA'NA
o CBIE Tt ‘T v ‘MLIV'OSE'NE ‘fC ‘ot ‘er( '6Z¢  'AON'0 S'NE o '"Me ‘T ‘t 1 ‘v CULLV'OSA'NA

18t ‘i8¢ ‘st ‘r8f 'BQON'0 Su'NT o L i 4 1 1 ‘v ‘WLLY'0 $U'NT ‘UT 'L ‘AT 'uT 'HAON'OSU'NE

B-62



WHC-SD-SNF-DA-005, Rev. 0

"SLLY'0 SU'NT
*HGON"0 §A'NT
"ALLY'0 $Y'NT
‘IGON’0 §8°'NI
"ALLY'0'S8'NT
‘IAON’0 $¥'NI
‘ALLY'0'SY'NT
‘5QON’0 §8°'N3
"ALLV'0 SU'NT
‘HAON'0 $8°NT
‘BLLY'0 §3'Nd
‘HGON'0 SA'NT
“YLLV'0 $U'NT
‘HAON’0 F3°'N3
‘MLLV'0 SU'NR
‘HQON’0 $1'N]
“4LLY'0 $U'NT
*FQON’0 SA°'NI
"ALLY'0'SY'NT
"HAON’0 S%°'NT
"aLLV'0 £8°'NT
‘IQON’0 SA'NI
‘ALLY'0'FY'NT
‘SAON‘0 FA'NT
“ALLV'0 $8°'N3
‘IQON'0FU'NT
"ALLY'0 $0°'N3
‘SAON"0 $4'N2
‘4LLV'0 SA'NS
‘HAON’0 S3'NT
‘SLLV'0 §¥'NT
‘5QON'0 §A'NT
*ALLV'0 SA'NT
‘HAON'0 $4'Nd
“QLLV'0 $A'NT
‘5AON'0 §A'NT
“RLLV’0 $4'NE
‘HAON'0'SA'NT
“ALLV'0 §A'NT
‘HAQON'0'SA'Nd
“WLLV'0'SA'NT
‘HAQON'0 §4'NT
“ALLV'0 $A'NT
‘BAON'0'SE'NT
‘ALLV'0'SU'NT
*HAON'0 §4'NT
"ELLY'0 P4'NT
"JQON'0 §4'NT
"ELIV'0 SU'NT
'BAON'0'S'NT
‘ALLV'0 SU'NT
'IQON"0 SU'NT
“ALLY'0 Su'NT
*HQON‘0 fd'Na
"ALIV'0 C1'Nd
'HQON0'SU'NT
“ALLY'0'$Y'NT
*2AON’0 SA'NI
“ELIV'0 $A'N
“HQON'0 S¥'N3
“ELIV'0 SA'N
‘BAON'0'SA'N
“ALIND SA'NT
‘HQON"0 £d'Na
“MLLV'0'SA'NT
‘HAON'0'SA'NT
“ALLV'0SA'NT

‘o8

‘§8f

wag <

'RAON'0 $4'NT
"ELLY'0 $9'N3
‘JAON'0 S¥'NI
*SLLY'0 $A'NT
‘IAON"0 SU'NT
"ALLY"0 RI'N3
'2AON"0 $Y'NT
‘YLLY 0 SU'NT
*2AON'0 $4'NT
“4LIN'O SU'NT
‘3AON'0 SA'NT
"YLLY'0 $2'NT
‘IQON’'0 $u'NT
ALLY'0 $U'NT
'JAON'0 FA'NT
"ALLV'0 £4'NT
'2QON'0 $4'N3
‘BLLV'0 $¥'NI
‘FAON'0 $A'NI
“ALLY'0 4N
*2AON'0 $4'N3
"ELLV'0 fU'NT
IQON'0 SU'NT
“MLLY'0 SA'NT
‘2dON'0 F8'NT
ULLY'0 $4'N3
‘IAON'0 SA'NT
“aLLV'0 S4'N
‘IAON'0 $2'NT
“ALIVO'FE'NT
'2AON'0 $'NT
“qLLY'0 SA'NT
‘TAON'0 SA'NT
“ELLV'0 SA'NT
'IQON'0 SU'NI
“ELIV'O SU'NI
*ION'0 FA'NT
“ALLV'0 RY'NT
*IQON'0 SE'NT
‘ALLV'0 §A'NT
‘FAON'0 FA'NS
“ALLV'0 S8'NT
‘IQON'0 S2'NT
*ALIV'0 SA'NT
'TQON’0 S1'NT
‘ELLV'0 $A'N2
‘IQON"0 ST'N3
"ELLV'0 SU'NT
'IAON'0 SA'NI
“ALLY'0 SUNT
'IQON’0 SA'NT
*MLLY'0 SA'NT
‘IAON0 SA'NT
“ALLV'0 SN
‘IAON’0 SA'NT
“ALLY0 SU'NT
'IQON'0 SN
"MLLV'O FA'NT
‘HQON'0 SN
"ALLY'0 §3°'NI
‘SAON'0'SA'NI
*4LIV'O $¥'NI
‘IqoN‘0 sA'NT
“MLIV'0 SA'NT
‘IAON"0'SA'NT
"ALLV'ORENT
"SQON'0 £A'NI

‘T
‘<61
T
‘uy
‘T
‘ut

"SLLV'0 SN

*2QON'0 SU'NT

BLLV'0 $'NT

‘BQON'0 $¥'NT

‘4LLY'0 $9'NT

‘IQON'0 S'NE

ALLV'0 $A'NT
‘IAON'0 S4'NT
"ALLV'0 SU'NY
‘9QON'0 S¥'NT

“ELLV'0 S'NT

'HAON'0'SA'NT

‘LLY'0 SA'NS
'HQON'0 $4'NT
"ALLV'0 $U'NY
‘4AQON'0'SH'NT
“aLLY'0'sH'NT
‘HAON'0'SY'NT
‘BLLV'0'SA'NE
*HAON"0 RI'NE
“SLLY'0 su'NE
'HAON'0'SE'NT
YLLV'0 SU'NE
*HAON'0 $¥'NY
‘ALLY'0 Sa'NY
‘FAON'0'SE'NT
“SLLV'0'S9'NT
'HAON’0 SA'NE
SLLY'0'Sa'NY
*HAON'0'S'NT
‘ALLV'0 $'NT
‘BQON'0 SU'NY
‘LLLV'O'RI'NT
‘5AON'0'sa'NY
“ALLV'0S4'NT
*HAON’0 FA'NY
QLLV'0'C4'NH
‘EQON'0'SY'NE
“ELLY'0'S'NY
‘HAON'0'SE'NT
‘ALLV'0'SA'NT
'HAON'0 $4'Ng
ALV RN
‘HAON"0'SE'NE
“ELLV'0'Sa'NT
‘EAON'0'SE'NT
‘aLLv'o sU'Ng
‘HQON'0'S4'NT
“YLLY0'SU'NE
‘HQON’0'SE'NE
“ALLY'0'sa'NT
‘HAON'0'SA'NT
*QLLV'0 S4'NE
‘EQON'0 SU'NY
‘LLV'0 SU'NE
‘BAON'0'SY'NT
“ALLV'0'SA’NY
‘EQON'0 $'NE
"RLLV'0'CA'NS
"SAON'0'SU'NT
“ELLY'0'SA'NT
‘BAON'0'SY’'NY
“ALLV'0 SX'NY
*IAON"0 SU'NT
"LLY'0 SU'NY
‘EAON"0'SE'NT
“ULLY'0 SA'NT

B-63

&
3




WHC-SD-SNF-DA-005, Rev. 0

00+ 000000000 0 *00+ 000000000 0 XLOA"890L

0045000000000 0 *00+ F000000000 0 *

zn's901

0045000000000 0 *00+3000000000 0 X01'8901

00+ 3000000000 0 *00 + F000000000 0 *

Xn'8901

00+5000000000 0 00+ H000000000°0 “Z10Y T501
0048000000000 0 '00+F000000000 0 ‘X1OY IS0

00+ 0 00+ 0 "X10%'Z501
0045000000000 0 *00+J000000000 0 ZN'ZE0T
00+ 0 ‘004 0° Xn'zot
00+ 0 ‘004 0 Xn'zo
00+ 0 ‘004 0 ‘21039101
00+ 00+ 0 "ALOY'9¢0!

00+ 000000000 0 “00+ 5000000000 0 *XLOY'9C0}
0048000000000 0 "00+H000000000 0 * ZN'9¢01
004000000000 0 ‘00+8000000000°0 *  AN°9L0T

00+ 0 00+ o' Xn'stot
0 00+ 0 ‘ZL0¥'0Z0t
8+mooooooooc 0 ‘0043000000000 0 “XL1OA'0701
00+ 0 ‘00+ 0 ‘X10a'0701
00+ 0 ‘00 0° zn'otor
oo«moooooooooo *00+ 8000000000 0 °  AN"0701
004 D ‘004 0° Xn'ozol
00+ 0 ‘00+ 0 ‘Z10¥'r001
00+ 0 ‘00 0 ‘A10%'Y001
00+ 0 00+ 0 "X10%'+001
00 0 ‘00+ 0 Zn'root
00+ 0 00+ 0° AN‘rool
00+ 0 00+ 0 XN'vo0l

00+ 8000000000 0 *00+H000000000 0 ‘ALOU 886
00+ H000000000°0 *00+8000000000°0 ‘XLOY 886

0045000000000 0 "00+ 8000000000 0 * 21886

00+ 0 ‘004 0° Xn'sss
8¢no8§8oe "00+ 1000000000 0 *  XN°886
004+ 0 ‘004 0 ‘Z101'Us
00+ 0 "004 0 ‘XLO%'US
00+ 0 ‘00+ 0 'X1038'Us
0049000000000 0 *00+ 1000000000 0 * 20'US
00+ 0 ‘004 0 Xn'Us
00+ 0 ‘00+ 0 Xn'us
00+ 0 ‘00 0 ‘ZLoW'1s
00 0 ‘00 0 ‘ALOR'US
00+ 0 00+ 0 'XLOY'1L6
00+ 0 ‘004 o' Z0'ls
00+ 0 ‘004 o' An'ls
004; 0 ‘004 o' Xn'us

8+n03333 0 ‘0045000000000 0 ‘ZLOA 0I5
00+ 0 ‘004 0 *A10%°0L6
0043000000000 0 "0+ H000000000 0 *X101'0L6

00+ 0 ‘00+H0 [N
004 §000000000°0 *00+H000000000 0 *
004 000000000 0 *00+H000000000 0 *

004 0 ‘004 0

00+ 8000000000 0 ‘004 5000000000 0 *
00+ 2000000000 0 *00+ 000000000 0 *
0042000000000 0 ‘0043000000000 0 *
004 000000000°0 *00+ 000000000 0 *

00+ 0 '00+ 4

00+ H000000000 0 *00+ 8000000000 0 *
00+ H000000000 0 *00+H000000000 0 *
0043000000000 0 *00+ 5000000000 ¢ *
00+ 5000000000 0 *00+ 000000000 0 *
00+ H000000000 0 *00+ 000000000 0 *
00+ 000000000 0 00+ 2000000000 0 *
0043000000000 0 '00+ 000000000 0 *
00+5000000000 0 *00+ 2000000000 0 *
00+ 0 ‘00+ 0"

0’0l
An'ols
Xn'ous
0’06
An'os
Xn'o96
20n'¢t6
Xn'e¢s
Xn'ses
'L
An'Lts
xn'L1s
n'10s
xn'tos
Xn'106
n'sss
An‘ses
xn'sss

004 JONOON ¢ ZNEOR
0L TO0000NMM 0T RN'6SR
00+ TOOO000M 0 * XD'69R
004 FO0NOAC0 0 © 2017(E8
ON4JONN000 0 ° ANTESR
00+ J0O00OCON00 0 * X'ESR
004 000000000 0 ° ZN'LER
004 J0000000C0 0 ° AN'LER
00+ H0ON0000 0° XN°LC8
00+ J00XNOM0 0° ZN'1TD
00+ J00N000000 0 ° RN'ITR
00+ 000000000 0 * XN'IT8
*00+ 00000 0 ¢ ZN"s08
"00+37000000000 0 * AN'S8
*00+ 2000000000 0 * XN 'SR
‘0043000000000 0 * ZN°68L
‘004 2000000000 0 * KN°ESL
‘004000000000 0 * XN'63L
0043000000000 0 ° ZN°'CLL
00+ J000000000 0 ° KN'SLL
"00+7000000000 0 * XN'SLL
‘0043000000000 0 * ZN'LSL
00+ 3000000000 0 © KN'LSL
*00+ 3000000000 0 * XN'LSL
'004 3000000000 0 * ZN'TPL
0043000000000 0 * KN"IrL
00+30000000000 ° XN'THL

‘004 0 Zn'sw
*00+3000000000 0 AN'SU
*00+9000000000 0 XN'SU
*00+3000000000 0 * ZN'60L

00+ 0' An‘6oL
‘0042000000000 0 XN'60L
00+ o’ Zn'esy
*00+ 5000000000 0 * XN1'€69
00+ 0 Xn'tsey
‘004000000000 0 * ZN'LLY
‘004 o' An'Ww
00+ o' Xn'us
. o' Zn'iy

‘0043000000000 0 * AN‘199
‘0043000000000 0 * XN'199

00+ 0° za'tr
*00 0 Xn'sK
‘00+ 0 X0t
‘00 0" 2n'6D
‘0043000000000 0 * AN1'6D

‘00 0° Xn'6m
‘0043000000000 0 * 2019

00+ 0° xnI
‘00 + 2000000000 0 * XN€19
‘0048000000000 0 * 201166
8+m8888°o An‘uss

‘00+ toXn'uss
8¢m8888°° 018
00+ 80000000000 * X1°18F
*00+F000000000 0 * XN 18§

00+ ' Zn'e9s
‘00 + 3000000000 0 AN'E9S
‘00+ 000000000 0 * XN'69§

dddddaddadddddadadaddddadadddaddadddadddadadaadaddaadadadadadaaddadddadadadddaddaad

‘00 0° Zn'ers
‘004 8000000000 0 * AN'6YS
"00+ 5000000000 0 * XN'6¥§
‘0045000000000 0 * ZN'ECS
*004H000000000 0 * AN'ECS
‘0049000000000 0 * XSS
‘0047000000000 0 * ZN'L1S

.

[ 0 "00+ o. An'tis ‘a
o0 0 ‘004 ©oxn'tis 'a
00+ 000000000 0 8&88883 't ‘a
004 3000000000 0 “00+0000000000° XA'10s ‘A
0 ‘00 0’ Xn'tes ‘a

0 3141

0 "00+ 0 "00+ 0 'aN092a
0 "004 0 00+ 0 ‘D2IN0DD
0 "00+ 0 ‘00+ 0'20'190

0 ‘004 0 "00+ 0 ‘voanoa
0 ‘00 0 ‘00 0 'vOINO

0000001 18+ * 00000% I€E

'004 2000000000 0 "1IDY

‘TIV 1TV ‘S34LN0
Va3a’'Xsaya
410" NO'QIYd
0 ‘ubaN
H10'HIUSNT
0°t  “ANON

000000001°0 ‘1ITALY
NYIS" S0 ININIL

0048000000000 0 "LVAdINA
0043000000000 0 "AV1IHE
00+5000000000°0 ‘AVIIdTY

00+8000000000°0 ‘AL
00000000°F “gINLL

0 ‘gsax

o ‘omi

‘e ‘ol ‘ISHNSN
NO'SLOLAY

o'y ‘ivaar

o't ‘ivadar

£ "00+8000000000 0 ‘FELLAL

o
.i:

=4
g
E:

‘v ‘ivqdl
T

‘Lvaal

¥ ‘00+H000000000 0 ‘JLLAL

<
gg

$
Sa
gg
-+
2
-

‘Lvaal

‘vagL

€ ‘0045000000000 0 ‘JELEL

00+

00+

gg
<

o'y ‘Lvadi

ddandadddddadadadddaddaadadddadddaddaadaadadandaddoadaddaddadacadsaadaaadadada

0 ‘00+

o

0'T ‘Lvagi

T ‘00+8000000000°0 ‘WILEL

00+ 0 004

0000 0000L * 0000 OT0O¥ *

o'y ‘LvagL
0000 0000F ‘I ‘LYQRL

T ‘00+H000000000°0 ‘PLAL
*00+H000000000 0 "00+H000000000'0 'y ‘LV@EL
0000000280 *T0-H000000000°€ “S0-H00000008€'T ‘T "LvQdL

' 0°0000006T ‘I ‘S

VELS"WALSL
§ ¢ NWdL
¢ XH'T 0 SU'VIVAIR

00+ 80000000000 ‘7 ‘T ‘0°sW'IIFIIN

‘' 0°0000000T ‘1°T

S a1 0 YAVAIN

00+ 50000000000 ‘T ‘T ‘0°$W'IIAIIIT

‘0-H00000097YT°T 1 ‘1

‘SNEQ'T ‘0'Cq'VAVAIIN

‘00+8000000000°0 °T ‘S ‘0'$W'INTIIN

‘XXON'T 0 §4'VLVAIN

.3vw8888°.o 1T 0se aNaIAN

Y X3 0'saYLIVAI

'00+H000000000 0 ‘T 1 ‘0'SA'dINALIN

0000000020 ‘T 'Y
‘000000068 T ‘T

'e6eT

o B’ 't 't %
‘et

o vt 't %
"1651

[ I A
‘06€1

[ ¢ I A A 4
‘88€1

‘196 "HQON'0'E'NT
‘T SLLVOSA’NE
‘6 'AON’'0'¢u'Nd
‘T ULLV'OsuNY
‘196 "HQON'0 $4'NE
‘T sLLYofI'NYE
‘6 "EJON'0'SA'NT
‘T ULLY'OSI'NH
‘916 "HAON'0's3'NT

B-64



005, Rev. 0

WHC-SD-SNF-CA

004000000000 0 *
00+ 5000000000 0 *
00+ 000000000 0 *
00+ 5000000000 0 *
00+ 500000000 0 *
00+ 000000000 0 *

00+ 5000000000 0 00+ S000000000 0

9IURL T
991" 061y
99L8L T
81991 06ty
S9L8L U
81991 06tY

246
24°1¢
zd' e
e
b/ y14
Zd's6t
't

0040000000000 *  99I8L°THS1 ° ZA'182
004 90000000000 * 81991 051¥ * ZA'6LT
0048000000000 0 *  99LRL THST * 2A°69T
0043000000000 0 §1991 081y * Z1'¢92
0048000000000 0°  99L8L T * Z3'6¥
004 8000000000 0° 81991 061y * ZA'L4T
0045000000000 0°  99LAL'TST * ZA'CLT
0043000000000 0 * 81991 061F ¢ ZA'I6T
0049000000000 0°  99LAL DT * Z3'L1L
0043000000000 0 ° 81991 061F * ZA'S1Z
0048000000000 0°  99¢8L THT * Z3'T0T
004 5000000000 0* 81991 061F * Z3'661
0045000000000 0 *  99L8LTIST * Z1'081
0043000000000 0 ¢ 81998 061y * Z3'cel
00480000000000°  99L8L DT * Z3'691
0045000000000 0°  B1991°061F * 29191
0045000000000 0* 99182 T¥ST * Z3'C1
0048000000000 0°  $H99T0STY * Z3'151
0040000000000 °  S9LBL'THT * Z3'LE1
004000000000 0 ¢ $199T°081F * Z3'611
0043000000000 0 °  99LBL THT * ZA'1
0045000000000 0* 81991061y * Z3'611
0040000000000 *  $OLALTYSY * 23’501
00+ 80000000000 *  SHOOT'061F * 2:3°C01
0045000000000 0°  99L8L DT * Zd'63
0045000000000 0 ¢ #1991 051F * Z3'ls
0048000000000 0 °  99LBL'IMT * ZA'GL
00+H000000000 0 *  SY991°061F * ZI'1L
0045000000000 0°  SHLAL'DST * Z4'LS
00+000000000 0 ¢ $1993°061F * Z1'SS
0048000000000 0*  99LBLTHT * Zd'ly
00+H000000000 0 *  $1991°061F ° 23°6¢
00+5000000000°0 *  99LBLT¥ST * ZA'ST
0043000000000 0°  $1993°061F * Z1°CT
00+ 0 "00+ 0° Zin
004+80000000000°  TBLLSTLLT * 24’
00+8000000000 0 ¥SEEEL'SES * 24T
00+3000000000 0 ' 9CEE66 268 * ZA'TL
00+80000000000 *  THIETONT * ZI'0T
«00+H000000000 0 ¢ TBLSTLLT * 236
00+H000000000 0 *  S0L85°SI91 * 248
004+ 5000000000'0 *  OI9SS"0S6L * ZA°L
0043000000000 0°  CEYBCBE6T * 219
0043000000000 0*  §€995 9021 * 23°
00+9000000000 0 ¢ §TSBL'CIAL * ZI'r
00+30000000000°  PIYSCTIST * Z4'C
00+30000000000°  FOESSENT * Z3'T
00+3000000000 0 ¢ S6OSL'ETT * 2T
00 0 00+ 0 ‘Z10A't6C1
00+ o 00+ 0 *X1072°t661
00 0 00 0 "X10%°56¢1
00+ 0 ‘00+ 0° Znsct
00+ 0 ‘00 0° Xn'esst
00+ ¢ ‘00 (B 1X7 1]
00+ 0 ‘00 0 ‘2102661
00+ 0 ‘00+ 0 "R102°%561
00+ 0 ‘00 0 *XLOY'Z(T
00+ 0 ‘c0+ 0° zn'usat
00+ © 00 0° Xnwsst
00+ 0 ‘00 0° Xxn'zset

Aadaddaddadaad

004 300NN § 100+ 3000000000 0 "ZLOY 1481
0043000000000 0 00+ FOM0000000 ¢ ‘RLOW 16¢1
LFN00NN0N0 0 "00+ FONA00000 ¢ *X1OY T6€T
004 00O 0 "00+ 000000 0 ° 201" 16K
00+ 000000000 0 00+ TO0M00000 8 ° RN 16CL
00+ 30000000 0 00 + TOXOOM000 0 1 XN 168L
004300000000 0 '004 J0C00C0C00 © ZLOY 08K1
004 F000000000 0 *€0 + JXX000000 0 "ALOA06€L
00+ 30000000 0 *00+ JC0NC00000 0 *XLOY'06€1

0 "0+ 0" zn'osEt
8&33350 '00 43000000000 0 ¢ AN"0¢51
00+ T000000000 0 "00+ 000000000 0 * XN*08€T
004 000000000 0 ‘004 000000000 0 ‘Z10Y 88¢1
004000000000 0 "0 + 000000000 0 *A10Y"RBCT
004 J000C00000 0 "00+3 00000000 0 *X1OY'BRET
00+ J000000000 0 '00+ 000000000 0 ZN'RRET
00+ J00C00NA00 0 "00+ 000000000 0 ° AN'8SET
00+ 000000000 0 *00+ 000000000 0 XN"83¢T

0 ‘0o+ 0 ‘ZLow ust
0043000000000 0 "0+ 3000000000 0 *ALOY UL
004+ 5000000000 0“0+ F 000000000 0 *X1OR TLET
0043000000000 0 *00+ 000000000 0 ° ZN1'UCL
004 000000000 0 "0+ 2000000000 0 * AN UL
0043000000000 0 “00+000000000 0 *  XN'2LEL

0 ‘00 0 ‘2109551
00+ 000000000 0 ‘00 + 5000000000 0 *ALOY9SET
004000000000 0 *00+ 000000000 0 *XLOA'95ET
0043000000000 0 00+ 8000000000 0 *  2N1'95€1
00 0 00+ 0 AN'esEI
00+ 0 ‘004 0° Xn'9ser
00 0 ‘00 0 ‘Z107 ot
0043000000000 0 00+ 5000000000 0 'XLOW M1
0045000000000 0 00+ F000000000 0 *XLOW'OH1
004+ 0 004+ 0 Zn'ot

0 ‘00 0" An‘oet
0043000000000 0 °00 +T000000000 0 XN'O¥ET
0043000000000 0 '00+ 5000000000 0 ‘ZLOW'¥CT
00+ 0 '00+ 0 ‘X1OYYICT
0043000000000 0 "00+H000000000 0 ‘XLOA'¥YIEY
004 3000000000°0 *00+5000000000 0 * ZN'¥ZST

00+ 0 00+ o xavIEL
0 0 *00 o xa'wut
0045000000000 0 *00+8000000000 0 "ZLOA'SKT
0043000000000 0 *00+000000000 0 *RLOW'SOET *
s 0 00+ 0 "X100'808t *
0043000000000 0 * o' zn'sect
0 0 00+ 0 AN'PKL
+ 0 00+ 0 Xn'skY
00+000000000 0 $00+5000000000 0 ‘ZLOY'T6LT
00 0 00 0 ‘ALO¥'T1
0045000000000 0 *00+3000000000 0 *XLOW'Z6TT *
004020000000 0 *00+90000000000 * 2°Z62L
0 "0+ 0 an'wtt
20+ 000000000 0 "0040000000000* XN'TSTE
00 0 00+ 0 zrow'sLet
0 e 00+ 0 "ALOW9LT "
o0 . 0 "XLOA'9LL
8&888089 /00+0000000000* 20'9LLL
00 0 “004 o' xa'sezt
0 oo+ 0t xa'seat
2045000000000 0 "00+T000000000  ZLOL'DTE
0 0 ‘00 0 ‘AL0%'9T
00+ 0 “00 0 ‘X108
00 0 00 o znvou
0 0 "0 0* xn'ezt
o0 o ‘00 ot xn'mut
00 0 o0 o ztot'mt

daddddddddddddddddaaddadaddddddaddaadadaddaddddddad

[-N-N-N-N-N-N-N-N-N-N-N-N-)

Addda

[-X-)

004 3000000000 0 .8*m888o8o ‘ALOY'HIE
00 0 ‘00+ 0 *XLOA'HT
00+ 0 ‘004 0" zn'wit
00+ 5000000000 0 ‘00 + 1000000000 0 *  An'¥Zt
0043000000000 0 ‘00+ 5000000000 0 X(1't+ZL
004 3000000000 0 *00 + 5000000000 0 “ZLOY'BILY
004 3000000000 0 '00-+ 2000000000 0 ‘AL0YSTLL
00+ 000000000 0 “00+3000000000 0 *XLOY'BILL
00+ 5000000000 0 00 +3000000000°0 ¢ 23T

0 '00+ o' xn'seut

0 ‘004 0 xn'seet

0 "0+ 0 ‘zL0%8'21Y!
000000000 0 ‘00 + 5000000000 0 'XLOY'2ITY

0 ‘00+ 0 "xLo¥'z1zt
004 3000000000 0 ‘0040000000000 * ZA'TIL
0042000000000 0 ‘00+£000000000 0 ©  AN'TILL
00 0 ‘004 o' xn'uz
00+ 0 ‘00+ 0 ‘Z1ow'sslt
00+ 0 ‘004 0 ‘AL0¥'9611
0043000000000 0 00+ 1000000000 0 'XLOW'9611
00 0 00+ 0° Za'sstl
00+H000000000 0 *00+3000000000 0 X'9611
0040000000000 *00 + H000000000°0 *  XN'95TT
00+ 0 00+ 0 ‘zLo¥'8ll
00+F000000000 0 *00+ 000000000 0 ‘XL0R'081L
0043000000000 0 *00+ 5000000000 0 *XLOW 08TL
004 0 ‘004 o' Zn‘ert
00+ H000000000°0 ‘00 +5000000000 0 * XN't81T

28

88¢
- +

00+ 0 ‘004 0 Xn'eell
00+ 0 ‘004 0 “z108'11
00 0 ‘004 0 "XLO¥MWIL
00+ 0 '00+ 000'0 ' X10T'¥911
00+ 0 ‘004 o zn'vn
00+ 0 ‘00 0 An'9IT
00+ 0 00+ 0 Xn'wit
00+ 0 ‘004 0 ‘ZLow'sriy
o0+ 0 ‘00+ 0 ‘X10%'sril
00 0 ‘00+ '0 *XLOW'SY1T
00+ 0 00+ 0 za'sett
00+ 5000000000 0 3*m8o888° Xn'srit
] 0 ‘00 0 Xn'srit
00+ 0 00+ 0 ‘Z10A'I;IT
00+ 0 ‘00+ 0 *ALORICIN
00+ 0 ‘00 0 *xLo¥'zet
00 0 ‘004 o' Zn'wit
00+ 0 ‘004 c. an'wn
004 0 ‘00+ ¢ xnwn
00+ 0 ‘00+ 0 .E.ou 91T
©00+5000000000 0 *00+E000000000 0 *XLOA'IITL
00+ 0 ‘004 0 ‘X10'911L
8..n88°88o 8&888080 a1t
00+ 0 “00 *xntt
00+ 0 ‘00+ a. xn’etne
LY 0 "00+H0 0 “210%’0011
00+ 0 ‘00 0 "X103'0011
00+ 0 ‘00+H0 0 "X10%'0011
00+ 0 ‘004 0° 2n'0ott
00+ 0 00+ 0 Xn'oolt
00 0 ‘00 0" Xn'oolt
[ 0 ‘004 0 ‘ZLOW'¥80T
[ 0 ‘00+ 0 "ALOX'¥80t
00+ 0 ‘004 0 *XLO0¥'¥801
00+ 0 00+ 0* zZn'rsot
00+ 0 ‘co+ 0" An‘rsot
00+ 0 ‘00+ 0° Xn'rsot
o 0 ‘00+ 0 ‘ZLoY's90t
00 0 ‘00 0 *XL0'8908

ddddddddddddadaddadd

a

B-65

addadaadaadadaAdag




WHC-SD-SNF-DA-005, Rev. 0

05 USIAA’T H 'FdS

00+ 0 00+ 0 00+ 0 0+ 0
0RI'TSIVL'T tr ‘IS

000009LLS  OOODOPLLS  0000T60T®  0000T40T 9
OSA'TUSIAL'T 'ty '3dS

00+ 0 00+ 0 00+ 0 004 0
ofN'TSIVA'T ' A

000076079  00CTSOZS  0O0OSTIO 9  000CFLI9 9
oS4 1'sHEd"T ‘I qds

00+ 0 00+ 0 00+ 0 00+ 0
0£4'TSIA3'T 1y A4S

0000FTIO 9  O00CKIID 9 COO0MSLO'L 0000950 L
0£7'1's393't I ‘24§

00+ 0 00+ 0 04+ 0 00+ 0
0TSV ‘o ‘WIS

00009606 ¥ 00009606 ¥  OOOCRZFC'S  0000BIYE §
oRI'ISTIAT ‘or  Cqds

00+ 000+ 0 00+ 0 00+ 0
ofNTSIALT ‘6 ‘IS

COBIICS  000CBZFC S O000OLL'S  00000PLL §
0SA'USTALT ‘6f ‘AIS

00+ 0 00+ 0 004 0 00+ 0
' oS'TSAALT ‘8¢ ‘AIS

000009LL'S  OOO0O9LL'S  0000TSOT'S  0000TL0L 9
0SAUSIAA'T B¢ °IdS

00+ 0 00+ 0 00+ 0 00+ °
ORU'TSIAA'T ‘i "H3s

000025029  0000TS0Z9  OOOOKTIOP  0000YTIS 9
0RM'USIAL'T ‘Le ‘@IS

00+ 0 00+ 0 00+ 0 00+ °
0RMTSIALT ‘96 ‘3S

0000PTIO 9 0O0OKTIO9  0000SSLO'L  O00OSSLO L
0FAI'SIAA’T ‘9f “HIS

00 0 00+ 0 00+ 0 00 °
0SMTSIALT 'S¢ "B3S

00009605 00009606 ¥ 0O00BIYC S  000BDIC'S
oSWISTUAT 5¢ S

00+ 0 00+ 0 00+ 0 00+ °
ofM'TSIAAT M Cpds

0000BTIC§  000BTIE'S  0000OLLS  O0O0OSLL'S
0SU'VSIAL'T ¥ ‘AIS

00+ 0 00+ 0 00+ 0 00 °
0SA'TSIAL'T 66 '83S

0000PLLS  OOCORLLE  0000Z60TS  0000T60Z 9
ofM'ISINA"Y ‘ec C;dS

00 0 00+ 0 00 0 004 °
oRRTSINA'T ‘W CmdS

00006079 0000T60T9  0O0OYTIO'9  0OOOKTI9 9
05A'ISIVA'T ‘I ‘WS

00+ 0 00+ 0 00+ 0 00+ 0
0SATSITL'T 1§ ‘A4S

0000KTIO 9 COOOYIIO 9 0000SSLOL  D00OSSLO L
OSAVSIVL'T 16 ‘23S

0 00+ 0 00+ 0 004 0

0SA'TSIRL'T ‘08 ‘A5

0000605 ¥ 000005 ¥ O000BTYE S  0O00CBI §
ORN'ISIAL'T ‘0f ‘A3S

00+ 0 00+ 0 00480 0 00+ °
oSATSIN'L 6T ‘RIS

0000BIFS §  OOOBIH S OD00OPLLS  OO0OMSLL §
0SA'I'STUL' ‘6T ‘AdS

00+ 0 00+ 0 00+ 0 00 0
05u'TSIYI’T ‘8T ‘AAS

000009LL§  O0000PLLS  0000260T9  0000TE0T 9
0SA'I'SIAL’T ‘BT ‘HAS

00+ 0 00+ 0 004 0 00+ 0
05u'TSIAA'T ‘Lt ‘Al

fONE0T 9 TanT ¢ e 9 9 9
0S¥ US4’ LT A4S
Qg o 0s ¢ 00T 0 0.
0¢4TSINIT 9T "IdS
(ONOT3r) 9 NS 9 0NNEL0 L QOMSLO L
ORAISTULY 9T ‘345
00+ 0 004 0 00+ [ 0
0RATSIYL'T §T ‘IS
LLLLU U 4 COOPE0S ¥ ORI ¢ QO0RTH §
0QY'ISIAd’t fT 'IIS
00+ 0 004 0O 00+ 4 o
0fA'TSIULT vT °TIS
OOORTHE § OOOCRTYS § 000ORLL § CO00LL §
oORAUSTALT ‘vT CTIS
00+ 0 00+ 0 00 0 0 004 0
0SATSIUL N (T ‘TdS
C000RLL § 00000ILL § 00OOTs0T 9 Q000I60T 9
oA ISIAA'T (T A4S
004+ 0 00+ 8 00+ 0 00+ 0
0§3°'Ts344"t ‘1 '33S
0000TL0T 9 QO00I60T 9 0000HTHS 9 QCOHI9 9
[Th2 @t & 0 < S ]
00+ 0 00+ 0 00+ 00 0
OSN'T'SIYL'T 1T 'AIS
0000rn9 9 000rI9 9 00009520 L 00009520 L
oFA'TSTULT T ‘IS
00 0 00 0 00 0 [
0'sY'T'SIWL'T o ‘AIS
00009606 ¥ 00009606 ¥ 00008 § 0000BTYE §
0SAUSTUL’T ‘0T ‘IS
00+ 0 00 0 00+ 0 00 0
05A'TSIAIT 61 IS
000087 § 00BN § 000009LL § 00000LL §
ofA'I'SAAL'T ‘61 ‘A4S
00 0 00 0 00+ 0 00+ 0
oNI'TSTYA't ‘81 'FIS
000009LL § C0000OLL € 00001502 9 00003602 9
[ X2 ot 20 B 1 B £
00+ 0 00+ 0 00 0 00 0
[23.2¢.2 o NS B &
00007607 9 00007602 9 0000FTY9 9 0000¥IHS 9
[ X2 G x:t.% 8 S A B £ 1
00+ 0 00+ 0 00+ 0 00+ 0
05A'TUSIAL'T ‘91 ‘TS
0000FTI9 9 0000 Y'Y 000095L0 L 00009520 L
0¢4'1'SIALT 91 'FIS
0 00+ 0 00+ 0 00+ 0
[ 22,5202 M BN B £ 11
00009608 ¥ 00005606 ¥ 0000BTH'S 00008T¥E'S
osy't'sFUd’t et ‘gds
00+ 0 00+ 0 00+ 0 00+ 0
0SU'TSTAL'L ‘vl '”IS
0000821 ¢ 00008T¥E § 0Q0000PLL § 000009LL §
052'1'STAA'T 1 'EAS
00+ 0 00+ 0 00+ 0 00 0
osq'UsIAdT (1 ‘RIS
000009LL § 00000RLL § 00002602 9 0000280L 9
05Y'I'SANL'T ¢1 ‘gdS
00+ 0 004+ [N 0 00+ 0
0fA'TSIYA'T U ‘AIS
00007607 9 00002602 9 000FT19 9 0000r219 9
[ X7 S xt-r i A B £ 1
00+ 0 00+ 0 00+ 0 00+ 0
02 TSINL'T ‘M ‘gdS
COOOFTr9 9 0000+T9 9 00009§L0 L 00009520 L
‘ oSSV’ U1 ‘FdS
004+ 0 004 0 00+ 0 004 0

05Y'T'SA'T ‘01 ‘S

0000605 ¥ 0000060 T 0OBIFE S OO0CRING §
oSAUSAUL’T ‘0t '3dS

00+ 0 00+ ° 0 00 °
0sy'TSAUL’L ‘6 'IdS

COORTHC S 000CBINE S OC0009LLS  O00009LL'S
OSUSAUL'T ‘6 ‘A4S

[ 0 00+ 0 00+ 0 004 0
. oSA'TSIYAL '8 "ASS

000009LLS  O00O9LLS  0000TS0TS  0O00TS0T 9
oSA'I'SHY4’T '8 ‘TS

00+ 0 00+ 0 00 600 00+ [
oSYTSAYA'Y . ‘AIS

000026029 0000LS0LH  000OKZIO 9  0000KUS 9
OSYUSTULT "L ‘FdIS

00+ 0 004 0 00+ 0 00+ 0
osU'TSI’T ‘9 BdS

0000FZIO 9 0000PZIO 9  00009SLO'L  0O00ISLO'L
OSAUSTUL'T ‘9 'S

00+ 0 00+ 000 0 00 °
0SATSIVA'T ‘s BIS

00009606 ¥ 00009506.Y  0000BIFE'S  OOOCAZHC'S
oSXISIUL'T ' CES

00+ 0 00+ 00 00 0 004 0
oSA'TSHEA'T Y CHIS

00008ZYC§  0000BZFE'S  O0000OLL'S  O000O9LL'S
osa'rsIIA't Yy 'HIS

00 0 00+ 0 00+ 0 00+ ]
(X7 R45:2 6 S

000009LLS ~ O0COOSLL'S  0000ZSOZ'9  000OZSOT 9
05A'SIWA'T ¢ ‘HIS

00+ 0 004 0 00+ 0 004 0
. osu'TSTAA'T ‘T CHAS

00002609  0000Z60L9  000OPLID 9 00OOKLIS'D
oSYISIILT T ‘IS

00+ 0 00+ 0 00+ 0 00+ °
osy'Tsaud't ‘1 ‘Bds

0000YTY9 9 0O0OYINO 9  00009SLOL  000MSLOL
OSLISIUL’T T (3S

00+ 0 00+ 0 Zi'my d

00+5000000000 0 TLSILL * ZA'r d

0045000000000 0 °  ¥SSS6L'SSS ° ZI'9r d

0040000000000 *  9(EC66°268 * 28'66r  ‘d

00+8000000000'0°  TUEE'OIN ° ZI'86y ‘A

00+80000000000*  TBUSTUT ' ZA'Lr

00+H0000000000°  S0I85'SI9N ° ZI'95y ‘d

0040000000000 *  O¥955°056L * ZA'ssy  d

00+H0000000000 *  €EYa5 8561 ° Zi'vsy

00+H0000000000 *  §T985 90LL * ZA'¢sy I

0048000000000 0 STSBL'EYBE * Z3't5y ‘d

0040000000000 YIYBE'TBSY * ZI'ISy ‘]

004+§000000000'0 *  YOBS'6LIT * ZI'osy ‘A

00+H0000000000°  9606L'6TIT * ZI'6Hr ‘A

00+50000000000°  99IBL'WYEL * ZA'I ‘A

00+5000000000'0 °  SW9T'06TY * Zd'6cy A

00+H000000000'0°  99IBL'TST * Z'STY '

00+H000000000°0 °  SHIT'GSIY * ZA'(Ty ‘A

00+H0000000000 *  99L8L ST * ZA'6or ‘A

00+H000000000°0°  819T06TY * Zd'Lor ‘4

00+H000000000 0 *  99I8L°TIST * Zd't6C

00+5000000000°0 °  BY99T°06TY * ZA'16C ‘A

00+H000000000 0°  99I8L'T¥ST * ZI'US

004+H000000000 0 ' 83991 061F * ZA'¢LC ‘4

0043000000000 0" 99LBLT¥ST * ZA'l9E ‘A

00+50000000000° 81991 081¥ * ZA'6sS  ‘d

00+H0000000000°  99IBL ST * ZI'HE I

0043000000000 0° 81991 051y * ZA'5¥E ‘]

B-66



WHC-SD-SNF-DA-005, Rev. 0

0000BZHC S O0OCAIHCS  000009LLS  00000ILL S
ofa'ISIA'T ‘6 ‘335

00+ 0 00+ 0 00+ 0 00+ °
058'TSIAIT ¢6  'AIS

000009LLS  OO0OOOLLS  0000ZA0Z9  000OISOL 9
0§%'1'SIAA" (6 'FdS

00+ 0 00+ 0 004 0 00+ 0
o054'TSIAAT ‘L6 'AAS

000026029 0000LS0Z9  000OFIIOS  0O0OKI9 9
ofA'USIYA'L ' ‘FdS

00+ 0 00 0 00+ 0 00+ [
054'TSTAAL ‘16 ‘HIS

0000ETI9 9 000KTI9 9 0000SLOL  OO00PSLO L
05'I'SIIA’L ‘16 ‘A4S

00+ 0 00+ 0 00+ 0 00+ °
058'T'SINA'L ‘06 ‘AIS

00009606 ¥ 00009608 ¥ 000CBZIE S 0OOUBINE §
0£'1'5343'T ‘06 ‘Al

00+ 0 00+ 0 00 0 00+ [
0fA'TsIRA'L ‘68 ‘IS

0000BZ¥S'S  O0OCBTICS  000009LLS  0O00OOLL €
0SN1SIAAT ‘| ;IS

00+ 0 00+ 0 00 0 00+ [
05A'T'SIAL"T ‘B8 'EIS

000009LL'S  0000OPLL'S  0000T60Z9  ©000IS0T9
ONY'USIAL’T ‘88 'HIS

00+ 0 00+ 0 00 0 00+ 0
0S8'TSIAAT ‘3 ‘IS

000076079 0000ZSOZ9  0OOOFTIOH  000OKTY9 9
ORN'ISIAL'Y ‘18 RIS

00+ 0 00+ 0 00+ 0 00+ 0
0FATSTI ‘98 ‘WIS

0000PTIO’9  000OFIE9 9 00009SLOL  0000ISLOL
osM'USIA'T ‘93 '3dS

00+ 0 00+ 0 00+ 0 004 °
OFYTSIAA'T ‘68 ‘dis

00009606°F  00009606'F  000BTIE'S  OCOORDIE §
052'1°SIMAT ;3 ‘IS

00+ 0 00+ 0 00+ 0 00+ °
OSWUSTAIY ‘v ‘AdS

0000BTIS  0000BTMC S 00000PLL'S  00000LL'S
osu'IsIAd"T ‘Y8 ‘H3s

00+ 0 00 0 00 0 00+ 0
0SLTSTAT '8 CqIS

00000PLL'S  0000OOLL'S  0000Z60L9  0000IS0T 9
[ 2. 20t Co B B £

00+ (] 0 00+ 0 00+ 0
OSATSAAA'T ‘W 'gdS

00002609  0000T60T9  000OPTIOH  0O0OKDID 9
083 ISIAAT ‘T ;IS

00+ 0 00+ 0 00 o 00: (]
05A'TSIALT ‘13 ‘@IS

0000FZIO 9  O0000MTIO9  000OOSLOL  000OSSLO'L
0§ USIAL’T ‘18 ‘;IS

00+ 0 00 0 00 0 00+ 0
0SA'TSTAA'L ‘08 ‘IIS

00009606 0000960S'®  QOOCRIIC'S  QOOCRINE'S
0521SIAL'l ‘o8 ‘IS

00 0 00 0 00 0 00+ ]
0SM'TSTALL 6L ‘a3ls

00008TYS'S  0000BIH S 000009LLS  00000SLL'S
OSAVSTAL'T ‘6L ‘3§

00 0 00 0 0o 0 00+ [
0SATSTAL'T ‘st ‘m3S

000009L2'S  0000OPLL'S  0000ZSOTS  0000I50Z 9
0SY'TSIAL'L ‘s ‘IS

00 0 oo o 0o o 00 (]

OSYTSIYAT ‘U 33§
0ONOZANT 9 OMNMZANTO QOO O 00009 9
0SAISIUA'T ‘U 'S

004 0 0043 0 00+JNN0000ND 0 00+ 0
0SATSIYA'T 9L CHAS

COVIII9 9 OONORI 9 (OMSLOL  O0NOSL0 L

oOSAVSIU'T ‘9L HdS

00+ 0 00+ 000 00+ 0 00 °
oSY'TSIAA'T L 'S

C00RGOE P 00009GE T COMBIIE §  OOMRIIS §
0SA'USIVA'T L 'FIS

004 0 004 0 00+ 0 00+ 0
oSN TSTAL'T vt ‘AdS

CORIFC SOOI S 000009LLS  0000MILL S
OSYUSIUA'T v ‘TS

00+ 0 00 0 00+ 0 00+ 0
0N TSARAT (L ‘IS

000009LLS  O0OCOLLS  OO00Z0Z9  0000TA0T 9

OSA'USIVL'T fL ‘WS

00+ 0 0 00+ 0 00+ [
0fE'TSINA't ‘W ‘RS

000026029 00COIS0TS  0OOOPIIO 9  0O0ORII9 9

OSEVUSTMA't ‘W 'AdS

00+ 0 00+ 0 00+ 0 00+ 0
0SUTSIIA'Y "W ';IS

000CFTI9 9 0OOFTIO 9  O0O(ISLOL  0000SSLO L
OSAIUSIIA'T ‘1 ‘WIS

00 0 004 0 00+ 0 00+ ‘0
0SA'TSTAA'T ‘oL ‘33

00009606 P 000OOCOS ¥ 0000BIXE §  0000BTYS §
0SUSIU'T oL ‘HdS

00 0 00+ 0 00+ 0 00 ]
. ofA'TSIIA ‘e ‘S

000BIYC§  OOOCBIFS §  000C9LLS  O0OOMOLL'S

OSRUSTIL’T ‘69  'HiS

00+ 0 004+ 0 00+ 000 (]
ofL'TSIALT ‘89 'AIS

000009LLS  000009LLS  0000ZA0L9  000OTSOT 9
OSLUSIAL’T B ‘WIS

00+ 0 00+ 0 00+ (000 0 00 0
0SATSTA'T ‘19 ‘WIS

000060T9  0000Z60L9  00OKIYS9  000OYTIS'D

0N ISTUL'T B 'S

00+ 0 00 0 004 0 00+ 0
OSATUSTAL'T 99 ‘WIS

0000ETIO 9  0000PTIS9  O000SSIOL  0000SSLO'L
0FR'l'STAA ‘99 ‘FdS

004 0 00 0 00+ 0 00+ [
OfUTSIAL'T ‘9 WIS

00009606 ¥ 0000960S'Y  O00BIIE §  QOOOBTIE §
OSLVSIAA'T '§9 ‘WIS

00 0 00 0 004+ 0 00 [
0SATSIRA'T 99 ‘WIS

0000BTIC S 0000BTIES  0C009LLS  000009LL'S
OSLUSTAA'T ' T3S

0 0 00+ 0 004 0 00 (]
0SATSIAA'Y Py ‘WIS

000009LLS  Q0O0OSLLS  0000T60T9  0000LA0Z 9
0STUSIULT ' ‘WIS

00+ 0 00 0 00 0 00 0
. 0SATSIT ‘D WIS

00006029 0000L60T9  000OYISD  QOOCYTI9'9
os't'sSTAdt ‘D WS

00 0 00 0 00 0 00 0
oRLTSTAA' ‘9 “BIS

0000PTI9 S QOCOYDI9 9 0000SSLOL  00COSSLOL
OSLUSIALT 19 ‘RS

00+3 0 00+ 0 00 0 0o+ 00000 0
0fU'TSAU'T ‘0 ‘TS
00009608 ¥ C000OKOS ¥ 000BZHC§  000CAZI §
054 ISANL ‘0 TS
00 o 00 0 00+ 0 00+ 0
. oSATSIAL'T 65 “adS
00OBIIE S 000BINES  00000OLLS  0O00OILL'S
OSAISTAL'L ‘65 QIS
00 0 00 0 00+ 0 00+ [
ofA'TsINA't ‘8¢ ‘FIS
000000LLS  000009LL'S  0000T60T9  0000L60T9
ofu'I'sAAA'T ‘85 ‘IS
00+ 0 00+ 0 00+ 0 004 (]
oSU'TSIUL'T ‘L5 'HIS
00006029  00COZAOTO  O00ORUDH  0000FTIS 9
0SA'ISIAL'T ‘ts '3l
00+ [ 0 00 0 0o+ °
oSA'TSALA'L ‘95 'HAS
0000VZI99  000OKILO9  000ISLOL  00009SLOL
OSA'ISTA'Y ‘95 ‘HIS
00 0 00 00 0 00+ 0
ofA'TSAIA'L ‘¢ ‘HAS
00009606 ¥ 00009606 Y COOBIYE S 000CBTIS'S
05A'ISIAL’T "§s °BIS
00 000 ] 0 00+ °
oNMTSIUL'L ‘v ‘BdS
00008 §  0000BTHE S 000009LL'S  COO0OOLL'S
oSAUSANL'L ¥ BIS
00+ 0 00+ 0 00 0 00+ 0
OSUTSIAL'L ‘6§ HIS
00000PLL'S  O0000SLLS  000060T9  0000Z80T'9
. OfX'ISIAA'T ‘C5 ‘IS
00+ 0 00+ 0 00 0 00+ °
0fu'TSIIL'T ‘T ‘HIS
000026029  0000IS0ZH  COOOFIIDS  OOOOKTIO'D
(X2 002 8 M O # L
co+ 000 0 00+ 0 00 0
[¥7.845:2.2 8 S [ 2]
0000PTIO 9 000OKIIO9  O0COSLOL  0000SSLO'L
OSAVSIAL'L ‘If ‘ES
00 0 00 0 00 000 0
0SETSIRL'T ‘05 HIS
00000606 ¥ 00009605 ¥ COOOBIYCS  0000BTYE'S
OSA'I'SIAA'T ‘o5 ‘RIS
00 0 00+ 0 00+ 0 00 o
0TA'TSIAA'T 6y ‘HdS
0000BZYS S  COOCBIFCS  00000SLL'S  0000O9LL'S
0SA'TSTAL'T ‘v CHIS
00+50 0 00 0 00+ 0 00+ 0
0SU'TSIAA'L gy CHAS
000009LL'S  Q00009LL'S  000060T9  0000I80Z'9
oSEISIAL'T '8y ‘HdS
[ 0 00 0 00+ 0 00+ 0
OSA'TSTAL'L 'y RIS
000026029 0000TS0T9  COOORII'D  CO0OYTIS'®
oSHUSTNL’T 'y HIS
[ud =0 [ 0 CC 0 00+ (]
osu'TsIAA'T ‘or ‘WIS
0000PZI9'D  Q0OOYDYO'D  COOMISLO'L  0000SSLO'L
oSE'I'SIUL'T ‘s HIS
00+ 0 00+ 0 00+HO o 00 °
0FE'TSIALT sy ‘WIS
00009606y 000C960S'F  COQOBIYS'S  0000BDIE'S
ofA'ISgAL gy WIS
[ 0 00+ 0 00+ @ 00+H0 0
0£A'TSIAA'T ‘v | ‘WIS
00008DE'S  0000BTXC'S  0000OPLL'S  00OQSLL'S

B-67




WHC-SD-SNF-DA-005, Rev. 0

0SWTSIUAT ‘Ml 'FdS

O0OCRIST T DOOCRFSY T 0000SRPOE  OOOOSRI0 €
0PMTUSIALT MU "Bas

00+ 0 00+ 0 004 0 00+ °
0SATSIALT CCrl A4S

0000§890 €  0OOOSR90 € 000OTTR9 € OO0OTZRY €
050'TSIAL'T (M ‘a3

00 0" 00+ 0 00+ 0 00+ 30000 0
OSTTSIIAT BV @3S

00007T89 € OOOOITRO € Q00OSS6TP  O0OSSEZ ¥
05U'I'SIRAT ‘W 'mdS

00 0 00+ 0 00+ 0 00+ [
. ofaTSIALT "Mt ‘ads

0000S6TP  O00CSSETY 0000906 ¥ 0000IG0S'Y
05A'TSTRAT ‘I ‘T3S

00 0 00+ 0 00+ 0 004 [}
ORA'TSITA'T ‘oMl ‘gas

00009605 ¥ 00009605 P OOGOBZICS  OOOCRZIC'S
OFAUSTALT ‘oMl ‘BdS

00+ 0 00 0 00+ 0 00+ [}
0SA'TSIRL'T ‘6CT  ‘gds

0000BIYC §  O00GRTIC §  000009LL'S  OOO0OILL'S
0FAISTAL'T ‘66t ‘@IS

00+ 0 00 0 004 0 00+ [}
OSA'TSTRA'T ‘861 ‘3s

000005LL'S  OOOOOOLL'S  0000Z0T9  0000T60Z9
. oFA'lsTAdY ‘sct ‘mas

00+ 0 00+ 0 00+ 0 00+ [}
0SATSTAL'T ‘LT ‘adS

0000760Z9  0000I60T9  000OVTIO9  QO0OKDIS'9
OSAVSTIAT ‘L1 ‘aA3s

00+ 0 00+ 0 00+ 0 00+ °
050'TSIAL'T ‘95t ‘wis

0000VZI9'9  OO0OYIY9O  OO0ODSLO'L  O0OOISLO L
OSAISTAL'Y 961 ‘@dS

00+ 0 00+ 0 00+ 0 00 0
06A'TSTRA'L 'SE1 ‘S

00009605 ¥ 00009606 ¥ 00OBTYE'S  OOOCBTYC §
OSATSTAA'T ‘SET ‘@3S

0 0 00+ 0 00 0 00 0
0SA'TSTALT ‘W1 ‘IS

0000BTIC'S  000BDIE S  O00009LLS  OO0OOILL'S
0SAVSTILT ‘w1 ‘WIS

00 0 00+ o 00+ 0 00 0
0sA'TSIBLT ‘65l ‘@3S

000005LL'S  O0000CPLLS  0000Z60T9  0000T60Z 9
OSAVSTAL'T ‘ECT mas

00+ 0 00+ 0 00+ 0 00+ °
05ATSTAL'T ‘It ‘A3s

000076029 0O0OISOTO  0O0OVLIO'D  OOOOKDYS 9
0SU'TSIALT ‘Il ‘AIS

0 00 0 00+ 0 0o+ ]

0SA'TSIRLT ‘Is1 ‘BdS

0000VTI9 9 OQOOKIIOO  OO0OSSLO'L  OOOSLO L
ORISR 161 'RAS

00+ 0 00 0 004 0 00+ [
0RITSTRAT ‘061 'PAS

00000606 ¥ 0000606 ¥ 000BTIC S 000CBINC §
oRLTSTEAT ‘T 'gdS

00+ 0 004 0 004 0 0o+ [
0SA'USINA'T ‘6L 'HdS

0000BHC §  OOOCRZHE §  O00009LLS  0000OILL S
0SUISTUA’t ‘6T ‘S

00+ 0 00+ o oo+ 0 00+ 4
osa'TSIRd’t 'BUl "gds

000009LL S  OOOOILLS  0000L60T9  0OOOLSOLS
oMISINA'T ‘Bzl 'gds

ons 0 fha g ¢ oV 0 - [J
CEYTSIYIT LI R4S

OMNOAOT © OITEOT 9 OMHI9 9 NETT9 9
OSU'SAYI'T LI (348

00+ 3 n 0o+ 0 M+ 0 00+ o
OSA'T IV’ 9T "IIS

o9 9 OELD 9 0OPSL0 L CON0NSLO L
OFA'V'SIUL'T 9Tl ‘3dS

00+ 0 004 o 00 (U 0
0sI'TSIAA'T e ‘FIS

00006 ¥ COORECS ¥ CONT § COORTKS €
oTY'1'SIWAT fIr ‘3IS

00+ 0 00+ 0 0o+ ¢ 004 0
oSA'TSAYL' L eIt LS

O00CRIN € OQOCRTHE § 0000MLL § 000009LL §
oRA'TSIALT Yl "3SS
00+ 0 00+ 0 00+ 0 00+ o
06YTSIYL'T U ‘2SS

000009LL § 0O0QRLL § 000026029 ' 00002602 9
0RL'USFAL’ eI RIS

00+ 0 00+ 0 00+ 0 004 [
oRA'TSIAAT W ‘gaS

00004602 9 0000807 9 0000rTr9 9 0Q00FIt9 9
OSA'USTU’T ‘W ‘S

LY 0 004 0 00+ 0 00+ [
0 F'TSIAL'T 1T ‘AIS

0000ETI9 9. 0000FTIO 9 00009520 L 00009620 L
053'V'SAWI'T 1T 'AdS

004 [ [ ] 0 00+ 0
oSATSAYL’T "our ;IS

00009605 ¥ 00000606 ¥ 0000BT1C § 000CBTYE §
os¥'T'sAAd’T ‘ort ‘A4S

00+ 0 00+ 0 004 0 00+ 0
0SATSINL'T ‘611 ‘IIS

00008Tr¢ § 00008TH § 000009LL § 000009LL'S
osq'ISIAL’T ‘611 ‘IS

00+ 0 00+ 0 00+ 0 00 [
osA'TSIAL’T sl ‘gds

00000MLL § 00CO0DLL § 00002602 9 0000260T 9
. 05A'I'SIAL’ BT ‘ALS

00+ 0 00+ 0 004 0 00+ [
osA' TSI’ 't ‘wIS

0000T60T 9 00002807 9 0000rDY9 9 00009 9
0fY'IsAAA’T ‘Ut 'Eds
00+ 0 00+ 0 00+ 0 0o+ o
0SA'TSAAL'T ‘o1t ‘gds

0000FTY) 9 0000F Y9 9 000095L0°L 00009510 L
0fu'I'SIAL’T ‘9Nl ‘gds
00 0 00+ 0 00+ 0 o
0RI'TSILIT CS1Y QIS

00009606 ¥ 00009606 000080 § 0000BTVE §
O SAISTAL’T SIS

004 0 00+ 0 00+ 0 00+ o
ofI'TSIAL’t vl IS

00008Z¥¢ § 00008 ¢ 000009LL § 000009LL §
0S0'1'SIAd’t v1l RIS

00+ 0 00+ 00 0 00 [
05A'TSANL'T ‘eIt ‘ASS

CO0OLL § 000009LL § 00002607 9 0000607 9
0£AISIYL'T O ‘FdS

(L d 0 00+ 0 00 0 00+ 0
ofy'TsaWd’T ‘ul  ‘3dS

0000750 9 00007607 0000rIr9 9 0000FIr9 9
o fuTsIAL'T Cur ‘Ads

00+ 0 004 0 00 0 00+ 0
0fu'TSAY'T 1 'gds

0000rTE9 9 0000219 9 00009§£0 L 0000950 L

0SY'TSINL’T 1N RIS

00 [ 0 00 0 00 0
0 SUTSAUL'T oI "AAS

00006 ¥ ONDEOS ¥ Q00BIITS  OOOCRINE §

06U ISIULT ‘o1t IS

00+ 0 00 0 00 0 00 0
OSA'TSIRLT ‘601 ‘EIS

000BIFES  O00BIHS  00000SLLS  000009LL S
OFATSTUL'T ‘601 ‘FIS

00+ 0 00+ 0 00+ 0 004 0
ORTSIUL'T 'RO1  ‘FIS

000009LLS  000009LLS  O00OZKOZD  0000IS0TS
0§4'V'STUL'T ‘801 ‘g

00+ 0 00+ 000 0 00+ [
ORI'TSIAT ‘LT ‘FAS

0000T60Z9  000OISOZ9  00OOFIIO S 000OKIS'9
OSH'ISIRL'T ‘10T 'EAS

0 0 00+ 0 00+ °

) 05A'T'STRA’T ‘o0t 'HIS

0000FTIO 9 000OFII9 9  00009SLO'L  00O095LO'L

0 SAUSTAL'T 901 'HAS

00+ 0 00 0 0 00 0
05A'TSAAA'T ‘sor  ‘EdS

00009606 ¥ 0000606 ¥ 000BZIE §  0000BINE'S
05u'1'STUA'T ‘S0l 'gdS

L 0 00+ 0 00+ 0 00+ (]
0SAT'SIAAT YOI ‘IS

0000BINS £ OOOBIYE S  O0009LL'S  OO00OSLLS
osy'rsIAL't ‘v01  ‘HdS

00 0 00 0 00+ 0 00 [
LOSWTSIHA'T ‘col 'mds

000009LLS  000OSLLS  000GZSOLS 000076019
oSSR’ ‘s01  'HdS

00 0 00 [ 0 00+ L]
oSETSIALT ‘7ol ‘BdS

0000Z60Z9  000OTSOLY  O0OOKTIO'9  0000PZ9 9
0SA'T'SIAL'T Tl ‘RS

00 0 00 ° 0 00480 [}
0SATSIAAT 101 ‘HdS

0000YTY9 9 000OPTIO'D  0000SSLOL  00OOSSLO L
0'$4'1's34d't ‘101 ‘g4S

00 0 00 0 00 0 00 (]
OSA'TSIUA'T ‘o0l ‘B3s

00000605 00009606 ¥ O00OBZIS S  DOOCBTYC'S
0SA'TSTAL'T ‘o0t “ES,

00 000 0 00+ 0 00+ 0
oSA'TSAAL'T ‘66 'HdS

00008TYC'S  0000BTYE'S  O0000ILL'S  0OO0OPLL'S
oSAI'SIAL'T ‘66 'HiS

00 0 00+ 0 00 0 00 (]
0SA'TSHAL'T ‘86 ‘HdS

00009LL'S  000009LL'S  0000ZSOTO  0OOOTSOZ'D
oCIISIAL'T 86 ‘FIS

00+ 0 00 0 00 0 00480 0
oSATSIALT ‘16 ‘EAS

0000T60Z9  0000TEOZO  OOOOYTI9'9  OOOOYTNY'9
oSA'V'SHAL'T U5 'HdS

00+ 0 00+ 000 0 00+H0 0
0FA'TSINL'L ‘%6 'HS

0000YTY9'9  00OOYII9 O 00009SLO'L  0000PSLOL
ofYUSEAd’T ‘96 'HAS

00+ 0 00 0 00 0 00+ 0
0fa'TSINA'T ‘56 CBAS

00009606 ¥ 00009606’ 0OOCBIIE'S  0OOOBZIYS'S
O5A'TSINA'T ‘56 HAS

00+ 0 00+ 0 00+ 0 00+ ]

0FATSIHAT ‘N ‘FIS

B-68



WHC-SD-SNF-DA-005, Rev. 0-

00+ 0 00+ 0 00+ 0 00+ [
0SA'TSIYA'L ‘90T ‘FIS

0000rL2Z 1 0000HLIT 1 000011181 00001188 1
OSA'USIUL'L ‘90T ‘IS

004 0 004 0 004 0 00+ [
oNA'TSIYL'L ‘'s0T  'TAS

00001118 1 0000t1t8 1 00008H5F T O000RTSY T
05A'1SIYA'Y ‘s0T ‘IS

00+ 0 004 0 004 0 004 [
05E'TSIAA'T ‘ror ‘348

00008H5¥°T 0000RTS T 00005890 € 00005890 €
ofA'rSIAL'T ‘o7 ‘FIS

00 0 00+ 0 00 0 00 0
' 054'TSTA'T ‘S0z ‘BIS

00005890 € 00005890 € 00007289 € 00007789°C
0£8'1'S3UA’T ‘(0T ‘IS

00+ 0 00+ 0 00 0 00+ o
0su'TSAUL'T ‘Tor  ‘HIS

0000789 € 00002789 € 0000656T ¥ 00006§6Z ¥
057'1'SIALT ‘0T ‘HAS

00+ 0 00+ 0 00 0 00+ 0
[ X254 0.0 M B {2 €1

14 14 1 4 14
o'FR'1I'SIAL’T ‘oz ‘RIS

00+ 0 00+ 0 00+ 0 00+ [
05A'TSIALT ‘861 ‘TIS

004+ 5000000000 0 00+T000000000 0  00000LEI9 0 00000LETDO
0£0')'sTR"T ‘61 ‘2SS

00+ 0 00+ 0 004 0 004 o
[z K2>:0.5 W ENT I B 5

00000LE19 O 00000L£19 0 DOOORLIT T 00000LTT 1
[ Xy @8 ct.2 4 ST1 B E

00+ ¢ 00 0 004 0 00+ 0o
oFU'TSTAL'T ‘P61 ‘IS

0000PLTT'Y 0000rLTT'T 00001119°1 00001118 ¥
0SA'ISTAA'T ‘961 ‘RIS

00+ 0 00+ 0 004 0 00+ 0
0£A'TSTAL'L ‘§61  'BIS

00001 198°T 00001178 00008¥5Y T 00008YSY'T
0§B'I'SIAL'T ‘61 ‘RIS

00 0 00 0 00+ 0 00+ ]
0f¥'TSIAL'T ‘N1 ‘RIS

00008Y5Y T T < €
OFB'TSIAA'T ‘vl ‘IS

00+ 0 00+ 0 00+ 0 00+ [}
OSRTSIAL'T ‘et 'gIs

00005890 € 00005890 ¢ 00007789 € 0000TTRY €
ofA'rsIAS’t ‘51 AIS

00+ 0 00+ 0 00 0 004 [}
- OSETSIALT ‘61 ‘IS

00007789 € 00007789 £ 0000556T ¥ 00008562'Y
05A'I'S3AA'T ‘w1 ‘AIS

00+ o co+ o 00 0 00+ °
0SA'TSTAA'T ‘161 ‘gIS

0000656 ¥ 14 1 4 1 4
0£A'I'SIAL'T 161 ‘TdS

00 0 00+ 0 00 0 00+ (]
oSA'TSTIA'T ‘B8t ‘IS

0 L @ 00000L€19°0  0000OLET9'0
0§3'1'STAL’T B ‘IS

00+ 0 00+ 0 00 0 00+ 0
0FY'TSTAL'T ‘is ‘IS

00000L€19 0 0000CLE19 0 0OOOPLITY oooorLTT t
0FR'ISTAL'T U8 ‘HdS

00 Q 00 Q 0 00+ 0
0§ATSTAL'T 88 ‘IS

oooorLTTt 0000rLIT'Y 0000tTHS’ T 00001118°Y

OSSTALT BRT ‘A4S

0041 0 s 0 003 0 00é 0
OFATSIIT 6R1 ‘TS

V0L T 0O T (MOBMFT  OONRISF T

068 TUSINLT 58t 24§

00+ 0 00+ 0 00+ 00 004 [
0Q1'TSIALT 1R A4S

COORKSY T OCORISY T 0000SR90C  0000SRI0 €
0QMISIALT M8 AIS

00+ 00 0 00+ 0 0o+ [
T ostUsIMAt et C3ds

0000SFS0 € 0OOOSBO0C  00OOTTRI € 0000TTNO €
OSLUSAT ‘R TdS

004 0 00+ 0 00 0 00+ [
ORTSTIAT W ‘FdS

0000ITRO £ OOOIZRO € 0000GS6TF  OOMESET ¥
ORUSIUT B HS

00+ 0 00+ 0 0o+ 0 00+ [
OSATSTAL'T ‘191 '3dS

0000SS6TF  000OSEETY 00009605 ¥ 0000960 ¥
058 TUSTALT I8t 'IdS

004 0 00+ 0 00+ 0 00 [
oRM'r'SNS"T Bt AdS

0041000000000 0 0043000000000 0 00600LE19 0 0000019 0
ORI'USAAA'T ‘81 TS

004 0 00+ ° 0 00+ °
OSATSIUA'Y U RIS

0000019 0 0000OLCI9 0 00OOKLTZT  0OCOWLLL T
oSATSINLT Ul 'gdS

00+ 0 004 0 00+ 0 00+ 0
0SA'TSTALT ‘ol TS

0000MLTTT  000OMLTZT  000OTIIS T 000OTIYE'T
OQUI'STALT ‘oLt '3ds

00+ 0 00+ 0 00+ 0 00 [
ORATSTAL'T St AIS

0000118 1 Q000IIYBT  00OCGNSYT  0OOORYSP T
A ORISR ‘sut 3ds

00+ 0 o+ X 0 00+ [
ORTSTAL'T vt WIS

O0OBYSYT  COCORMSY'T  OO0OSBSOE  00Q0SS90 €
ORLTSIAL'T Wt BdS

00 0 00s 000 0 oo+ [}
ORITSIA'T . ads

0000590 € 0O00SIPOC  OO0OZTB9 € 000OLTEY'E
OSAUSTIA'T i1l 'S

00 0 00+ 0 00 0 00+ [}
OSRTSTA'T ‘Wl ‘Hds

0000ITIF € 0000TTRY € O000SSSTP  0OOOSSEL ¥
oSAUSIMT UL 'S

00 0 00+ 0 00 0 00 [
0e1'T'sALT ‘ur ‘gds

0000SSETY  O000SESTY  DO0OSGOSP  0O0ONEOS ¥
0fA' SN ‘W 'qls

[ 0 00 0 004 0 co+ 0
CRETSTUAT ‘W1 ‘TS

00+10000000000 00+Z000000000 0 00000LETY 0 00000LSI9'0
ORI USTHA't B ‘WS

00+ [ 0 oo+ 000 [
0SATSIAL'T ‘9T ;IS

0000LE19'0  O000CLSIS 0 00OPZZZT  GOOORLTT'L
ORTSTIT ‘91 ‘RdS

o0 0 004 0 00 o 0o+ [}
0SATSTAL'T N FdS

000CPLTZ'T  00OOPLTTt  Q00OTINS T  00COlING T
OSATSIALT P91 TS

[ 0 00 0 0o+ [
OSTTSTAT 1 TS

00AOIIER T 00GOTHR T COORKWYZ  000RMY T

. 0SA'I'SIAL’L 91 'BAS

00+ o 00+ 0 00 0 00+ 0
05y'TSTHA'L 191 ‘HdS

COMRISY T OOOCRIST Z  0000S890 € 0OOOSR90 €

. 0'58'1's3ud’t ‘9t 'gdS

00+ 0 00+ 0 00+ 0 004 [
05A'TSAUA'L 91 HIS

00005290 € 0000SBO0 €  OO00ITHY €  0000TTRY €

05 I'STAL'S ‘69T ‘@ds

00+ 0 004 0 00+ 0 00+ [
on'esIad’t ‘1 CgdS

0000TZB9 € 0000TTR9 € 000CSSETF  000OSSET ¥

* oSU'I'SIAd'T ‘B 'gdS

00+ [] 0 00+ 0 00+ 0
OSLTSIYA'Y ‘9t ‘IS

00006E6ZY  00006S6TY 00009606 ¥ DO0OSSOS'Y
05a'I'sTA'T 191 'H4S

00 0 00 0 00+ 0 00 (4
0SATSTALL ‘851 ‘FIS

0045000000000 0 00+J0000000000  00000LCI0  0000OISIS O
0SAI'SIAA'L 851 ‘HAS

00+ 0 00 0 00+ 0 00+ ]
0SU'TSAAL'T ‘L1 ‘g

00000L€19 0 00000L£19 0 000OKRLIT'T  000OPLIZ'E
0A'SAYA'T ‘151 CRAS

0 00 000 0 00+ 0
0SATSTAL'L ‘ot ‘RIS

0000VLTZ'T  00OOPLILT  0OCOTIFS'T  000OTI¥S'T
0N'I'STAL'L ‘95t 'S

00 0 00 0 00+ 0 00+ 0
OSALSIUL'Y 61 'HdS

0000TIF8'T  QOOOTIYB'T  000CBHSP T  000CBYSY'T
OSA'T'STIL'T 's§t RIS

00 0 00+ 0 00+ 0 00+ 0
0SUTSIAL'T 'rst ‘IS

0000BTS¥ T 0OOCBHSY'T 00005890’ 0000SB9O'S
ofA'ISAAL'T ‘51 ‘BYS

00+ 0 00480 0 0040 0 00+ 0
OSATSTAL'L (51 'HAS

0000S890'C  0C00SBIO'C  0O0OZTE'S  00OOTTEY'C
0fA'T'SIAL'T ‘est CHAS

00+ 0 00+ 0 00+ 0 00+ 0
ORTSTAA'T BT ;AS

0000TTB9 € 0000ZTBY'C  000OSSETY  000OSSETY
0 SA'I'STAL'L ‘T ‘HdS

00 0 00+ 0 00+30 0 00+ (]
0fA'TSIAL'T 1T ‘AIS

0000SS6ZF  O000SSETE  Q0009606'P-  0O0OS606'Y
ofu'UsIAL'T ‘15T ‘RIS

00 0 00+ 9 00 0 00+ (]
0SN'TSIAI'T syt ‘WIS

0 00 0 00000LS19'0  00000L€T9'0
OSHI'SIAL'T ‘o1 ;IS

00+ 0 00+ 0 00 0 00+ (]
ORA'TSIAL'T iyl ‘mIS

00000L619 0 00000LE19°0  000QKLZL'T  000OYLIZ'E
. OSAUSTALT ‘1 'HIS

00+ 0 00 0 00 0 00+ 0
ORTSTA'T Ml CHAS

0000VLZZ'Y  000OVLTZT  0CCOTLYS't  000OTIYS'T
0SA'TISTAL'L ‘N ‘RIS

00 0 oo 0 00+ o 00+ (]
OSLTSTAL'L syt ‘RIS

000011¥8°T  00COTIFS'T  O0OCRYSY'T  QCOAYSP'T
0STUSTAL’T gyl ‘EIS

00 0 00 0 00 0 00 [

B-69




WHC-SD-SNF-DA-005, Rev. 0

0¥ STV’ UT  'F4S
00+ 0 00+ 0 00+ 0 004 0
0SA'TSIAA'T ‘12T ‘IS
0000656T ¥ 000NRE6T ¥ 00009606 ¥ 0000606
OSSN VUSAYA'T “UT  FIS
00+ 0 00+ 0 004 0 00+ [
0RA'TSAYS'T BT “FIS
0043000000000 0 0043000000000 0  0000ALEIP 0 0O000LETD O
050'ISIYA'T ‘g9 ‘UiS
00+ 0 00+ 0 00+ 0 00+ 0
0SA'TTAIAT 9T ‘FAIS
0000rLT T 0000+LTT'1 00001188°1 000017#8°3
0§U'1'STAAT 'WT  ‘AAS
00+ 0 00+ 0 00+ 0 004+ L]
05%'TSTALT ‘9T ‘AIS
00001118 1 00001118°1 000081$P'T 0000RTSY T
06%'1'S3AL"T ‘9T ‘AIS
00+ 0 00+ 0 00+ 0 00+ [
0SA'TSTRLT 19T ‘AIS
0000815y T 0000815 T 0000§890°C 00005890 €
05 1'SIRA’T 't9T ‘IS
00+ 0 00+ 0 00 0 004 0
0fATSAAAT ‘T ‘RIS
0000§890 € 00005890 € 00007TRY '€ 0000789 €
0'SY'T'SIRA’T ‘9T ‘A4S
00+ 0 00+ 0 00¢ 0 00+ 0
05'TSIA"T ‘BT 'AIS
00007289 € 00007789 € 0000656 ¥ 00006567 ¥
0§A'1's3WI' ‘BT WIS
00+ 0 00+ 0 00 ¢ 00+ ]
0SA'TSANI'T ‘19T ‘RS
00006562 ¥ 0000656 ¥ 00009608 ¥ 00009606 ¥
0'fISI™A"T 19T ‘s
00+ 0 00+ 0 00+ 0 00+ o
[ 23.82:¢.2 W BN 11 A: C )
00+ H000000000 0 00+J000000000 0 00000LCIP0  0O00OLELD O
0'¢8'1'sIRA"T 'BET ‘AIS
00+HO 0 00+ 0 00+ 0 00+ 0
0SATSTAA'T ‘isT ‘”AS
00000LE19 0 00000L£19°0  00OOKLIZ'L 0000FLTT T
0's3'1'sAAL’T  "I$T  'HdS
00+ 0 00+ 0 00 0 00+ ]
0fA'TSIAL' ‘9fz  ‘GIS
0000¥LTT'Y 0000FLTT'Y - 0000IIH8 T 0000T193°1
0F8'1'SgAd’t ‘9ofT  “HAS
00+ 0 00+ 0 00+ 0 00+ 0
OFS'TSIAL'T ‘6T "BIS
0000T1#8°3 00001113°1 0000815 T 00008
0fa'USTAL'T ‘§6T ‘gIS
00+ 0 00+ 0 004 0 004 0
0su'TSAI'T ‘KT ‘RIS
0000RHSY T 0000RTSP T QODOSR90 € 00005890 €
054'l's38a"T ‘vr ‘RS
00+ 0 00+ 0 00+ 0 00+ 1]
[23.%41.0 8 BN ST A £ 1
00005890 € 00005890 € 0000TZ89'E  0000TTRY €
ofa'rsIAd’t ‘5T 'FdS
00+ 0 00+ 0 00+ 0 004 0
0SATSIUAT UL ‘2dS
00007789 € 00007789 € 0000S§6T Y DOO0SSEL ¥
0fM'VSIAL'T ‘T CHAS
00+ 0 00+ 0 00+ 0 00+ o
0SU'T'SIRI’T ISt ‘IS
00006562 ¥ 0000656T ¥ 00005608 ¥ 00009606 ¥
0§3'I'S3AL’T 15T CHIS
00+ 0 00+ 0 00+ 0 00+ o
ofA'TSINL"Y ‘grr RIS

004 JEANNOA 6 (N3 TH0A0ND & GNOOOLEND 0 aONOLEI9 O
0SY'TSIVLT C8rT CFAS
0043 LR | 0 o0 o 0o+g o
(x40 % BRI S F
ONOLEID € 00MAISTR 0 COORLTT Y 00LIT 1
oSUSAYL’ (e ‘3IS
004+ 0 h0e 3 0 00 0 004 [
(2. R4x:0.0 0 B2 S ©
00OOrLTT 1 OOORLIT 1 oottt 1 00OOTTRR T
oSAISIAL"T C9rr "IIS
00+ [UR Lo @ 00+ 0 002 [
oSA'TSIYA'T ‘e WIS
00001148 1 onoTIre 1 000085 T O0CORYSE T
oONA'USYA'Y v ‘FdS
00+ 0 00+ 0 00+ 0 00+ 0
0£I'TSAN'Y ‘T ‘TS
0O0RESY T QORISY T 00005890 € 000OFRI0 €
0SA'USTUL'T ‘ML ‘LIS
(L4 0 00+ 0 00+ 0 00+ [
0SATSIAA'T T ‘IS
0O00FRO0 € 00Q0SR90 € 00007789 € 0000TTRY '€
0fA'TSTAA'T (T ‘TS
o004 0 00+ 0 004 0 00+ o
. 0£u'TsIAL"T e "HIS
QOOOTTRY € 0000TTHY € 0C00ES6T ¥ 0000556 ¥
05U'T'S3AA’T ‘DT ‘TS
004 [ 0 00+ 0 0o [
[X2. 2 1.0 8 S {2 : £ 11
0000656T ¥ 0000RS6T ¥ 00009608 ¥ 00009606 ¥
[ X2 Syt 20 B {2 S T4
004+ 0 00+ 0 00+ o 00 0.
0FETSIWL'T ‘BT 'AIS
00400000000 0 00+3000000000 0 000OOLETP 0 00000LET9'0
0$¥'T'SIALT 6T TS
004+ 0 00+ [ 0 o
OfA'TSIYL'T “ier ‘WS
00000L£19 0 000COLCID 0 0OOOKLTT T 0000rLTT T
0§2'I'SIAA’T ‘6T ;IS
00+ 0 00+ 0 00+ 0 00+ 0
054'TSIAL'T ‘oIt S
0000rLTT 1 0000V LTT'S 000011r8 3 00001tY8 1
0FR'ISIA'Y ‘95T ‘TS
00+ Q000 0 00+ 0 00 [ 4
0SA'T'SIAL'T  '§CT IS
00001188 1 00001148 1 0000BYSY T 00008YSY T
ofx'sIA'T §er ‘338
004 0 004 0 00+ 0 00+ 0
0§U'TSILLT ‘HT  ‘'TIS
000CRTSY T 00008+SP T DO00SEO € 0000$B30 €
0$4'1'SIAA’T ‘T ;IS
004 0 00+ o 0 00+ 0
OFY'TSIYA'T KT RIS
00005890 € 00005890 € 0000TTBY € 00007789 €
* [ 22 Rt 0 S (< A:CH
00+ 0 004 0 004 0 00+ [
0QI'TSIYL'T ‘T ‘IS
00007T89 ¢ 00007789 € 00006562 ¥ 00008567 ¥
0§4'T'SIYAT UT  BIS
00+ 0 004 0 00 0 004 0
0fA'TSAA'T ‘T ‘AdS
00006567 ¥ 00005§6T ¥ 00009606 ¥ 00009606 ¥
0fe'I'STUAT ‘16T ‘HiS
00+ 0 004 0 00+ 0 00+ 0
[ 22 825050 S 1< B £ 11
004 000000000 0 00+ J0000M0000 0 00000LEIP 0 00000LET9 O
0SA'T'SIAL’'T ‘ST 'LAS
00+ 0 00+ 0 00 Q0 00+ o

OSA'TSAAT ‘LI ‘IS

00000LE1O 0 0OOOOLEIS 0 CO0ORLIZT  000ORLIZ T
0SAUSTALT Lz TS

00+ 0 00 0 0043 0 00 °
OSWTSAUAT 9T 4§

000CFLZTT  O000FLZZT  0000TTE8 T  000011HS
osy'ISIYA't 9Tt HAS

00+ 0 00+ 00 0 00+ °
osuTSIA'T ST ‘9IS

0000TTIB T 00001181 000CBISP T  0ONRYSY T
OSA'I'STVLT ST HAS

00 0 00+ ] 0 00+ [
ORM'TSAYA'Y v 'HIS

. 0000BESF T 000BHP T 0000F90E 00005890 €
O£ I'STAA’Y PTT "AS

4 0 00 0 00+ 0 00+ °
0SY'TSAYL'Y ‘sz 'HdS

0000S890°C  0000SB90C 000089 € 0000ITBY'C
osu'rsTRd't tw Has

00 0 00 0 004 0 004 0
ofATSIIL't ‘wr  'HdS

0000ITHO € 0000TZTRO € 0000SSSTF  0000GS6T ¥
ofA'ISIAL't ‘Tz 'AIS

s [ 0 00+ 0 00+ (]
0SA'TSIA'T ‘1T 'HdS

00006S6Z¥  0000SSETY  0000960S'Y  0OO060S ¥
05u'1SIYA'T ‘1z 'EIS

00 0 00 0 00 0 004 [
OSY'TSTA"T ‘BIT 'HdS,

00+5000000000 0 00+J000000000 0 00000LE19°0  00000LEIS ©
0SA'ISIAL’L 91T ‘gdS

00+ © 00+ 0 00+ 0 00+ °
0'sL'TSIAL'Y ‘LT ‘gIs

00000LS19°0  O000OLETS'D  000OVLIT'T  000OPLTZ'T
ofa'IsaAd'T ‘Uz ‘ass

00 0 00 0000 00+ 0 00+ [
OSU'TSIUL'T ‘91T ‘HAS

0000FLTT'T  0O0OYLIT'T  0000TIHS'T  0000T1IS'1
0 FA'ISTAL'T ‘912 HIS

00+ 0 00+ 0 00+ 0 00+ 0
OSATSIUL'Y SIT ‘HdS

000011¥8°T  0000TIB'T  0OOBYSY'Z  0OOOBYSY'T
0SAI'STALT §IT 'EdS

00+ 0 00% 0 00 0 00+ 0
0S4TSIAL v HIS

000CBYSY'T  0000BHSY'T  0000SB90'C  0000§890'C
O'SH'ISIELL PIT ‘HIS

00 0 00+ 0 00+ 0 00+ ]
0'SA'TSIIAL SIT 'HAS

€ < 00001189 ‘¢
OSTTSA'T ‘1T ‘mAS

00 ¢ 00+ 0 00 0 00+ 0
0SRLSIYL’T UL 'PIS

0000TTBY'C  0000ZTBY'S  0000SSETY  000OSSET P
0'PA'1'SIAL'Y ‘UL BAS

+ 0 00+ 0 00 0 00+ (]
osATSIALT ‘ML 'HIS

00006S6TF  0000SS6TY  DOOOSSOS ¥ 00009606 ¥
OSE'TISHEY ‘I 'HdS

00 0 00+ 0 00+ 0 00+ 0
os'T'saNA’t ‘gor 'HeS

004000000000 0 00+H0000000000  00000L€19°0  00000LE19°0
oSA'ISaN’T ‘B0T  'HAS

00 0 00+ o 00+ 0 004 ]
osu'TSIA'T ‘0T 'HdS

00000L€19°0 0000019 0 0OQOPLIZ'L  000OYLIZ 1
oOfY'I'SAA4't Lo 'HAS

B-70



WHC-SD-SNF-DA-005, Rev. O

0000RTSE T OOORTSP T 000NSBI0E  OOOOSRIO0 €
0'e8'1SIAAT He  “Fas

00+ 0 00 0 00+ 0 00+ °
0SA'TSIAL'T ‘6eC  'AdS

0000§890€  0OOOSR9O € 000OTIR9 € 000OTTRY €
0SA'TSTAA'T €EC 'HdS

00+ 0 00+ 0 00+ 0 00+ °
0SA'TSIAL'T "UC  'HIS

00002789 € (O00TZRY € 0OO0SS6TP  0OC0SSEL ¥
oSASIAL"T ‘UC  'FIS

00+ 0 004 0 00+ 0 004 °
0§4'TSIAL'T "¢ ‘A4S

00005562 ¥ 4 3 3
0SA'ISTRL’ T "IEC 'BAS

00+ 0 00+ 0 00+ 0 004 [
0£A'TSIRL"T ‘8L ‘WIS

00+8000000000°0 00+F000000000 0  00000LEID 0 00O00LEI9 O
0's7°1's38a'T ‘81¢ ‘RS

00+ 0 00+ 0 00+ 0 00+ °
0SA'TSIAL'T ‘LI ‘HIS

00000$19°0  00000CI9 0 00OORLTZT  0OOORLTZ'E
0NN Lz ‘AdS

00+ 0 00+ 0 00+ 0 00+ 0
OfA'TSAYAL 9T ‘HIS

0000FLTZT  000ORLTZT  000OLIHS'T  00COTINS T
0sa’l'sINA'L ‘9xc  “AdS

00+ 0 00+ 0 00+ 0 00+ °
0£8'TSIA'Y s ‘RIS

0000T1Y8'T  000OTIYS'T  0000BYSP'T  0OOVBYSY T
0OfA'ISIAL'L fIC WIS

00+ 0 00 0 00 0 00+ °
orA'T'SIAL ve 'AIS

0000BYSY T OOOCBISP'T  0000FS90C  0000S890 €
ofATSIA'T I ‘AIS

00+ 0 00+ 0 00+ 0 00+ [
oFATSIA’T (I ‘A4S

0000§890 € 000OSBYO € 0O0OTZEO € 000OTTRY €
0A'I'SIA’T 'fxc BdS

00+ 0 00+ 0 00+ 0 004 0
ofa'TSTAL'L ‘Te ‘WIS

00002T89'€ (3 y '
0£0'I'SINAt ‘e WS

00+ 0 00+ 0 00+ 0 00+ °
0SA'TSTAI'Y ‘tzg ‘B3

2 [ 2 2
0'Fa'TSTE'T e '3dS

00 0 00+ 0.00 0 00+ [
0'sA'TSIALY $IC ;IS

00 0 00+ 0 00000L€19°0  0Q00OLEID O
OSA'ISTAL'T ‘si€ RIS

00+ 0 00+ 0 00+ 0 00+ 1
OSUTSIAA'T ‘LIE ;IS

00000£€19 0 00000LCT'C  000OPLZTT  0OOOPLIT'Y
0SA'ISIIAT "UE ;IS

00+ 0 00+ o 00+ 0 00+ 0
0SATSTAL'Y 'oIE  ‘EIS

0COPLTTT  COCOYLTZT  COCOIIIS T COCOTINS'Y
0fATSIAA'T 9IE "BIS

00+ 0 00+ 0 00 0 00+ [
0RMTSIALT F1E BIS

000011181 000OIIYS'T  Q0OCBYSP'Z  000CBYY T
OSH'U'STAA'T SI6 ‘TS

00 0 00 0 00+ 0 00+ °
0FRTSTAL'T € ‘IIS

000BTSY'T  OCOBYSP'T  QO0OSBIOC  00CCSSS0C
0FETSIAAT Mg TS

00 0 00 0 00+ 0 00+ []

0SYTSIWAL CIC JdS

OMERINE  OCRINE  MDOIIROE ONOOTIR9 €
0SYUSIUA'T €1¢ 24

0043 0 0043 0 004 0 004 [
0SYTSIALL U ‘IS

00ITRY € COMTIRI . QOMESEZY  00MNGEET Y
CRYISIAA'T (U °3LS

00+ 0 0043, o0 00+ 0 00+ 0
05N TSIWL T UE 'TIS

COOKEETY  DOMREETY 0000506 P 000COKS ¥

(X2 B E-EER I T 21

00+ 0 me 0 00+ [ 0
054’ STUL" ‘R T4

004 AMMNN0MA0 0 004 JONKIN0000 0 000COLEIP 0 00NOOLELY O
0S'ISIAA‘T ‘A6 'dS

00+ 0 0043 0 00+ 0 00+ [
, OSETSTUA'L Ll ‘IS

00O00LEI9 0 00OCOLEI 0 O0OOFLTTT  O00CRLIZ'
0SA'ISINA'T "L06 'HIS

00+ 0 004 o 00 0 00 0
0£L'TSIAA'T '90¢  'TdS

0O0OFLZTT  OCOORLTZT  0O0OIIIS'L 0000118 T
0SAISIALL ‘908 “AIS

004 0 004 0 00+ 0 00+ 0
0SMTSINAL ‘fof "33

0000TIHE 1 0000TINS't  00OMBHP T 0000BISY T
0SA'VSTUL'T "so¢ RIS

00+ 0 004+ 0 00+ 0 00+ °
05A'TSIAL'T vo¢ ‘94

000RHY T COXRMP T  C000SBI0C  0000FR9O €
OFNUSTUL ‘5 “AeS

00+ 0 004 0 004 0 00+ °
0B TSIUA'L (o ‘BIS

00005890 € COOSB90C  00OOITB9 € 0000TTBY €
0FAUSINA'Y ‘coc "3

00+ 0 00+ 0 00+ 0 00+ (]
' 0SATSIAA’L L WS ‘IS
0000IZR € 0000ZTIP € O0O0SSET®  0O00SSET Y
ofursIALt ‘T8 ‘IS

00+ 0 004 0 00+ 0 00+ °
0SA'TSIALT 106 ‘TS

0000656TF  00OOGSETY  0O00SGOS ¥ 00009606 ¥
0OSU'ISTALT ‘tog ‘WIS

00 0 00+ 0 00 0 00+ [
0FA'TSTAA'L ‘s ‘WIS

00+3000000000 0 00+3000000000 0 00000L€19 0 00000L£15 0
0SU'I'STAL"Y 86T ‘IS

o0+ 000 0 00 0 00 0
OSYTSINA'L 6T ‘3dS

00000IE19 0 00000LCI9 0  000ORLTT'L  000OYLIT 1
0RN'ISIAA"L ‘16T "AS

00 0 00+ 000 0 00+ ]
OSATSTAL'T 96T ‘HIS

0000PZTTT  00OORLTZL  0000TIY8 T 00COIINS ©
0SAUSTAL'T 96T ‘FAS

00 000 0 00+ 0 00 °
0SUTSTALT ‘ST ‘IS

©0000TLI8 T 00OLIMS'T  COOCBISY'T  00OBHSPT
ORUTUSTALT 6T ‘IS

00 0 00 0 00 0 00+ 0
OSATSIYL't ‘r6T ‘IS

000RYSP T 000CBYSPT  000CSESO € 000CSE90 €
OSA'I'SIALN ‘r6T ‘RIS

00 0 00+ 0 00 0 00 (]
QSE'TSTALL (6T ‘IS

00005390 € 000SBI0E  00XOTIOC  0000TTH9 €
OSATSINAT 6T ‘TS

00 0 00+3 0 00+ 0 00+ [
0sYTSANA'T ‘UT  'FdS
0000TTN0 € 0000179 € 00006567 ¥ 0000556T ¥
0Su'STAAY "WT ‘B4
00+ 0 004 0 00 0 00+ 0
05A'T'SIALT 16T ‘Bds
00006§6T ¥ 0000656L ¥ 00009606 ¥ 00007606 ¥
03'I'S3YLL 16T ‘TS
00+ 0 0043 0 00 0 00+ [
0SY'TSAAA'Y pAT  'HdS
00+J000000000 0 0043000000000 0  00000LEI9 0 00000LE19 0
0§47'S3MA'T 'B8T RIS
004+ 0 004 0 00+ 0 00+ o
05A'TSAYLL ‘18T ‘BIS
000004619 0 00000LC19 0 000OFLTT T 0000FLTL T
0A'USINL’t 18T ‘IS
00+ [ 0 00 0 00+ o
05'TSAVA'L ‘98T HAS
0000rLTT t 0000HLTT 1 00001138°1 000011¥8°1
0§U'I'SANI'T 98T ‘TS
00 0 00 0 00+ 0 00+ 0
0£A'USIAL"T 'S8T 'H4S
00001118 1 000011r8°1 000BHY T 00008¥SY T
0$4'1'saEd'l ‘e8T  ‘FIS
0 00 0 004 0 00+ 0
OSA'TSTALL 18T ‘HdS
000C8YSY T 0000t T 00005890 ¢ 00005890°¢
0sa'I'SIAd’t ‘r8T° ‘HIS
00+ [ 0 00 0 00+ 0
0§0'7'5384't ‘9T ‘HAS
00005890 € 00005890 € 00001789 € 00007T89'€
0SA'ISAAL'T ‘9T ‘IS
00 0 00+ 000 0 00+ 0
0£4'T'SANd'T ‘BT ‘HIS
00007T8Y'C 00007789 ¢ 0000656T ¥ 0000656L ¥
0fA'ISINA'l ‘WL ‘AIS
00+ 0 00 0 oo 0 00+ 0
oe'TSAYA'L ‘18T ‘IS
0000S$6T ¥ 0000656T ¥ 00009605°Y 00009606'Y
0'sa'1'SIAd'T ‘18T 'HIS
00+ 0 00 0 00+ 0 00+ ]
05A'TSAYL'T ‘T 'FIS
00+J000000000 0 00+H0000000000  00000LE19°0  00000LEI'0
0FE'ISIALt BLT ;IS
00 0 00 0 00+ 0 00+ 0
0su'TSHNd'T ‘Ut ‘IS
00000LET9 0 00000LEI9 0 QOOOYLIT'T 0000rLTT'T
05Y'T'SIAA'T ‘UT ‘BIS
00 [ 0 00 0 00+ 0
0sq'TSIA'T ‘9tr  ‘gds
0000PLTT'Y 0000vLTT'Y 000011¥8°1 000011¥8°1
0fT'USIAL'T ‘ot ‘BdS
00 0 00 0 00 0 00+ o
0§A'TSIYA'T ‘sir ‘WIS
000011¥8°t 00001 1Y8'T 00008¥SY'T 00008Y$Y'T
osy'UsIAL'T ‘stz WIS
00+ 0 00+g0 9 00 0 00+ 9
0eATSIUA"T ‘MT WS
00008YSY T 0000B¥ST'T 00005890°¢ 00005890°C
oSA'TSIA'T ‘M ‘WIS
00 0 00+ 0 9 00+ 0
[R2.€45:0.% 4 S V3 S : 21
00005390 € 00005390 € 0000TT89'S 00007289°C
oA'ISIAT ‘ez ‘WIS
00+ 0 00 o 00 0 00+ 9
9SUTSIUL'T ‘ur ‘RIS
0000TT39 € 00007739 € 0000856y 0000SS6TY

B-71




WHC-SD-SNF-DA-005, Rev. 0

0 SYTSIULT ‘98¢ TS

0000NLIZ T OOORLITT  000OITIBT  000OIIMR T
OSA'USIAL T ‘96 'BIS

004+ 0 00+ 0 004 0 004+ 0
0SA'TSIUL'T 'S6¢ ‘TS

0000TTH8'T  COOOIWB T QOOCRHSF T  OO0RNSH T
0'SE'I'STAL' L ‘s6¢  BSS

00+ 0 00+ 0 00+ 0 004+ 0
0SY'TSIAL’ T "te ‘BIS

00008HY T 0OBHSP'T  O00OFBIOC  000OSRIO €
0SA'ISTUIT ‘6C HIS

00+ 0 00+ 0 00 0 00+ °
0SA'TSIYIT ‘e68 ‘IS

0000SB90 € 0000SR9O € 000OTZBY € 0000TTHY €
0'RA'I'SIA ‘60 HIS

00+ 0 00+ 0 00 0 00+ °
0SALSIAA'T 'LE ‘BIS

0000TZHY € 0O0OTTBY € 0O0OSSETP  00DSEET ¥
0'59'1°539d' ‘e ]SS

00+ 0 00+ 0 00+ 0 00+ [
05a'TSIAL'T ‘l6¢ B

0000S56ZF  OOOMSSETE 00009605 ¥ 000OGE0S Y
0SA'TUSIAL'T 166 ‘IS

00 0 00+ 0 00+ 0 00+ (]
0SW'TSIAAT ‘BeC  HdS

0045000000000 00+8000000000 0  00000LE19 0 0DO00OLETY ©
069'1°S394"T s8¢ 'T4S

00+ 0 00+ 0 00+ 0 004 0
oSNTSIAT ‘i 'H3S

00000LCT9’0  00000LCIO'D  OOOOYLZTT  COOOMLTTT
0SAVSIAIT ‘80 ‘A5

00 0 00+ 0 00+ 0 004 °
0SA'TSAL'T ‘98¢ 'HdS

0000PLTZT  O0OORLTTT  0OCOTIHET  0000THR 1
0SH'V'STAIT ‘98¢ R4S

004 0 00+ 0 00+ 0 00+ °
068'T'STAT ‘s8¢ ‘HIS

0000TTHB T 0000IIKS T OOCCBISY'T  000BHY T
‘ 05U 1'STAL B HAS

00+ 0 00+ 0 00+ 0 00+ [
0SA'TSIAA'T w86 BIS

0000BYSP T OCOMBISP T O00OSBIOC  0000SBO0 €
05U I'STAL'L ‘veE RIS

00+ 0 004 0 00 0 00+ [
052'TSIAL'T ‘B¢ 'HIS

00005890 € 0000SB90C  000OTTBO € 000OTTBY'C
05A'ISEAL"T ‘e8¢ °AIS

00+ 0 004 0 004 0 00+ °
0fM'TSIWA'L ‘T ‘WS

00007789 §  0000ZTBS € OOOOSSETY  0000SS6T Y
. 0fL'USHNAT ‘TC  HdS

00+ 0 00+ 0 00+ 0 00+ °
ORYUSTAL ‘186 RIS

0000SS6TF  0OOOGSETP 0000608 ¥ 00009606 ¥
osarsand’y ‘186 ‘gds

004 0 00+ 0 00+ 0 00+ °
054TSTAAT 'BLC ‘IS

0048000000000 0 00+ FO000000000 0 00000LS19°0  0O00OLEIS O
0§'153Ad"T '8LC CHAS

00+ 0 004 0 00+ 0 00+ 0
0S'TSHAL'T ‘Ul ‘'BIS

00000LE19 0 DOOCOLEI 0 000OPLITT  000OMLZL &
0TS ‘uC @IS

00+ 0 00+ 0 00+ 0 00+ 0
0SU'TSAAA'T ‘o6 °'BIS

0000FHLIZY  OCOPLTZY  0O0OTIFE T 000OTIHS 1
0 RI'ISAYA'T ‘ol 'TIS

+3 10 ey 0 s 0 00+ TNA00N00 0
ORTSARLT 6L A4S

MOTHR T OAMITIR T ONVERISE T CONRESF 2
OSAUSIILY 'SI¢ ‘TS

00+ 0 ma 0 o+ o 00+ °
0F4'TSIYA'T 'viC '3AS

00BET ORI T (OOCSRI0C  OO0OSRIO0 €
050 1'SINAT vE ‘WIS

00+ 0 00430 00 004 0 00+ °
oSN TSIUL'Y T ‘;IS

0ONKRI0E  0OMXROOS  OOCOTIR9 € 0O00TZRY €
0 SAV’SIYL'T "eu€ ;IS

00+ 0 00+ o 00+ 0 00 0
OSATSIAA' ‘U BAS

0000TTRI € CO0OTTRI € COMMSSETY  0O00SSET ¥
0SA'VUSIYL'T U °}AS

00+ 0 00+ 0 00+ 0 00 [
0SA'TSILA'Y 1E CHAS

COMKSETY  CONESETY  CO00MO6 P OA009606
0fA'TSIAL"T ‘1C ;IS

004 0 00+ 0 00+ 0 00% 0
OSY'TSIYA'T ‘B¢ CHAS

00+ 300000000 0 00+ T0000000000  00000LEIH @ 0000OLEID O
054 1I'STUA'T ‘B¢ ‘IS

004+ 0 004 0 00+ 00 °
0§4'TSIAL'S ‘196 IIS

00000LC19 0 00000LETP 0 000ORLIZT  O0OOMLTZ T
oSATSTA'T 19¢  'FIS

004+ 0 004 0 004 0 00+ °
0SA'TSIAA'L '99¢  HAS

0000HLTZT  000ORLZZT  000OLUYS T 0000EKS ¢
ORNISTAAT ‘98 ‘IS

00+ 0 00+ 0 00+ 0 004 (]
05SU'TSTAL T "69¢ ‘TS

0000TIM8 T 0000ITIB T  OOOBSYT  00OCBYSP'T
05A'ISTAAT g9¢  "A3S

00+ 0 00+ 0 00+ 0 004 [
0SWTSAALT E ‘WS

000EHP T O00CBYSP T 0000SBYO S 0000SBIO S
0SM'TUSTAIL r9¢  ‘AIS

00+ 0 004 0 004 0 004 0
0 TSIAAT ‘% ‘AIS

0000SR90 € 0000SBS0 € 0O0OTZBY € 0O0OTTRY'S
OFA'ISIAAT 98 "AIS

00+ 0 004 0 00 0 00+ 0
0SH'TSAVA'T ‘DS 'HdS

0000TZB9 € 000OTIRY € 0OOCGSETY  0000SSET ¥
oRMISIAI ‘B 'AIS

00+ 0 00+ 0 00+ 0 00 0
ORA'TSINAT ‘I9¢ ‘IS

00006S6T¥  0OOCSSETY 00009606 ¥ 0000N606 ¥
oOSA'L'STRA'T 19 ‘AIS

00+ 0 004 0 00+ 0 00+ 0
0§A°TSIAL'T '85C  'BAS

0045000000000 0 00+8000000000 0 000002619 0 00000LS19 O
054 'SIUA’T '85¢ ‘IS

00+ 0 00+ 0 004+ 0 00+ °
OSA'TSINA'T uC ‘S

0000019 0 00000LE19 0 000OPLZZT  0OOOKLIZ !
0NN I'SINA'Y 15 ‘RIS

00+ 0 0 00+ 0 00+ 0
0SA'TSIAA'Y '95¢ RIS

0000MLZZT  OOQOPLITT  000OITKB T  000OTINS 1§
0SN'I'SINA'L 956 ‘RS

00 0 00+ 0 00+ 0 00+ °
OSU' TSI 's6C ‘RIS

0000118 1 0000LIY8 1 000EMTT  COEHSP T

oSS’ 65¢  'FAS

0043 0 0 00+ 0 00 °
0SA'TSI'L "HEC ‘IS

C00RIST T R T < ¢
OSA'I'STUL'T WC  ‘qAS

00+ [} 0 0o+ 0 00+ 0
OSATSIUA'L ‘656 ‘WIS

0000SRI0 € 0OOCSRI0 € 0000TZRO € 0O0OITRY €
OSYUSTAL'T *(6¢ ‘WIS

0 00 0 0043 0 00+ 0
OSA'TSIVL'T UL ‘WS

000TTBI € 000OTIRY € 0OOGESST'Y  0000SS6T ¥
OSALISIV ‘e 'HdAS

00+ 0 00+ 000 0 00 0
0SH'TSIALT 'Is¢ 'HdS

00006562F  000(GS6ZF  0000DGOG'Y 00009606 ¥
oS I'STAL’L ‘I5¢ "AAS

] 0 00+ 0 00 0 004 [
0SA'TSIA'L Bk RIS

0043000000000 0 00+ 5000000000 0 00000LE19 0 00000L€19'0
OSAISIAL'T ‘BE ‘FIS

00 0 00 0 00 0 00+ °
oSATSTA'T I ‘BIS

00000£€19 0 00000L19°0  ,0000PLTTT  000ORLIT'L
OSA'I'STL'L Ut ‘B

00 0 00+ 0 00+ 0 00 (]
0SATSAYA'T ‘o ‘HAS

0000VLIZ Y COOOFLTT'Y  0000IIYB T  0000ITYB'Y
LOfaUSIHat o 'ads

00+ 0 00+ 0 00 0 00 0
OSATSAAA'T e CHIS

0000TIF'T  000OTING'S  OOOBHSK'T  OO0RKSY'T
0SU'I'SIEL"L ‘S5 ‘EdS

00+ 0 00 0 0 00+ ]
0SATSIALT W HIS

0000BYSY T O00OCBHSP T 0000§B90'S 0000890 €
OSA'I'STA'T ‘e 'HAS

00+ 0 00 0 00 0 00 0
OSATSHUL'T tvs 'HdS

0000S890'C  0000§890€  0000ZTBY € 0000ZII'C
oSLN'STALT ‘ove  ‘EdS

00+ ° [ 000+ °
OSATSTRA'L ‘e 'HAS

0000IZ89 € 000OIZBY'C  000OSSETY  0000SSET P
(¥ 935:0 ¢ SRS L £

0 00 0 00 0 0
0'ea'TSIAAT ‘1 ‘AdS

0000S§6TY  0000SSETY  000OPS06Y  0OO0DSOSY
[y it 2 A U £

00+ 0 00+ 0 00+ 0 00+ [
OFA'TSAAL"T 8EC ‘@IS

0 00 0 00000LEI9'0  00000LCI9'0
ofA'I'STUL'T ‘Bes ‘RIS

00+ 'o 00 0 0 00+ 0
OfA'TSHEA'T ‘e ‘BdS

00000LE19°0-  00000LCI9 0 0OOOPLTT'T  0O0OKLTL'Y
ORA'ISHA’T 'LeE ‘HAS

00 0 00+ 0 00 0 00+ [
0SA'TSTUL'T ‘ote  'BdS

0000PLITT  000OPLTTT  000OTIES'T  0000TINA'Y
0SU'TSIVL'T ‘966 'BAS

00+ 0 00+ 0 00 0 00+ 0
0SA'TSIALT "s¢¢ HAS

000011¥8°t  ,000011¥8 1 COOCBHSP'Z  0OOCRKY T
0SA'USAAL'T 's66 'BaS

00+ 0 00 0 o+ 0 00+ [
0SWTSAY'T ‘ME  'HdS

B-72



WHC-SD-SNF-DA-005, Rev. 0

0 00+ o
0§A'TSIUA'T "8Iy ‘BIS
00000L£19 0 00000LE13 O
oSATSTAL'L 3y ‘WIS

000 0
0SA'TSINA’T “Ur ‘gIS

000M0LE19 0 CONOLETO 0 000ORLZZT  0000RLTT'L
ofL'USIUL'T "Ly qIS

00+ 0 004 0 004 0 00 [
0SATSARA'T oty 'TAS

CONRLITT  0000RLIZT  0000TIFB T 0000IUS T
OSA'USTAL'T 9y ‘TS

0 0 00% 0 00 0 004 0
oSu'TSIAA sty ‘RIS

0000T1¥8 T 000OTIYE T 0000BHSP Z  0OOCRHSY T
0'e8''s34d'T sty ‘S

004+ 0 00+ 0 004 000 00+ °
0SA'TSAYL'L vy RIS

000BISP T OOOCRESF T 0000SR90 €  000XSB90 €
oOSA'USIN'L vir  ‘BAS

00+ 0 00 0 00+ 0 00+ 0
ofATSIUL"T ‘Civ ‘RIS

00005890 € 0000§B90C  0000TTBO € QOOOTTR'C
ofa'rsAIL’T Sty ‘H4s

004 () 0 00 0 00+ 0
osu'TSAA'L Uy °BIS

XO0TTBO §  COC0TTRO'C  O00OSEETY  0000SSST'Y
ofL'TSAALt Uy JEIS

00+ 0 00 0 00+ 0 00+ [
ofITSIAL'T 1y ‘gis

0000SS6TY  0000SSELP  0O0OSSOSP  00009G0S'Y
050''SqAL'T 1 'EAS

00 (] 0 00+ 0 00+ ]
ofu'TSIAL't ‘sor  'HIS

00 0 00 0 00000LS19'0  00000LC19°0
oS'ISIAL’T ‘Sor  ‘BAS

00+ 0 004 0 00 0 00+ (]
ofa'TsaEd't Loy ‘gds

00000L619°0  00000LCI90  000ONLZT'T  000ORLTT'Y
0RHISIIL'T tor ‘@IS

00+ 0 00+ 0 00+ 0 00+ 0
0 SU'TSTUL'L ‘9o RIS

COO0PLTT'T  OQOOMLTT'T  000OTIS'T  0000TINR'T
ONLTSHIA'T ‘9or  ‘HdS

00+ 0 00+ 0 00+ 0 co¥ [
0'FL'TSHALT sor  ‘HIS

0000T198°T  0OCOTIPS'T  00OCBYSY'T  QOO0BYKSY'Z
osTISTAL'T sy ‘gdS

00+ 0 00+ 0 00 0 00+ 0
0SE'TSIIL'T vy 'H3S

00008YSP T 0000BTSY T 0000SB90'S  000OSBIO'C
ORA'ISTL'T vy ‘RIS

00 0 00 0 00+ 0 00+ 0
0fA'TSIAL'T v ‘wIS

00006890 € 0000SBPO'S  00OOTTHY € 000OTTHY'S
o0MUSIAA'T ‘tor  ‘BdS

00+ 0 00 0 0o+ 0 00+ °
oRA'TSIUL'E ‘wr  ‘BIS

0000T89 € 0000ITBY'C  0000SSETY  00O0SSETY
o' IsSTAL'T ‘Tv ‘IS

00+ 0 00+ o 00+ 0 00+ (]
. 0SA'TSTAL'T ‘Tor ‘IS

COO0GSETY  OOO0GFETY  COOSGO6Y  COCORSOS ¥
0Sa'ISING'T 'ty ‘WIS

00+ 0 0o+ e 00+ 0 00+ 0
oSA'TSIYA'L ‘g6 ‘BAS

©0+3000000000°0 00+J0000000000  000C0LE19'0  00000LEISO
OSTT'STAL'T ‘86 ‘HIS

00 9 00 0 00 0 00+ [}
OSETSTALT ‘U6 ‘IS

00000L819°0  000COLET'0  000OPLZZ'T  00OORLZZT
OSEUSTUL'T ‘15C ‘EIS

o 0 00+10 0 00 Q 00 1]

B-73

TR et




Cl.
c2.
c3.
C4.

WHC-SD-SNF-DA-005, Rev.

APPENDIX C

MISCELLANEOUS
STRUCTURAL CALCULATIONS

ISOLATION BARRIER SUPPORT WALL CALCULATIONS
SEISMIC-INDUCED SLIDING EVALUATIONS

SEISMIC SLOSH HEIGHT PREDICTIONS

HARDWARE DROP CALCULATIONS

£-1

PAGE
C-2
c-8
C-34
C-40

0




WHC-SD-SNF-DA-005, Rev. 0

APPENDIX C1

ISOLATION BARRIER SUPPORT WALL CALCULATIONS
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DESIGN CALCULATION WHC-SD~SNF-DA-005, Rev. @

(1) Drawing _H-1-21054 & H-1-21071 _ (2) Doc. No. (3) Page—/~of 5
(4) Building __105-KE_105-KW (5) Rev. (6) Job No.

(7) Subject ISOL. DOOR EDGE WALL Originator B. V. Winkel ( /54/ Date =2/ /75
(9) Checker _ 4,3~ ~m/yf %d' Date 2/15775

OBJECTIVE: Evaluate structural adequacy of the isolation door support walls. Since the east support
wall is longer (2' - 9" vs 1’ - 3"), only the east wall is addressed.

GEOMETRY:
_,L 2t qu k—
18" ].

F [Isolation Door Load on Edge Wali)

Input Parameters:

h =180 Conservatively assume water depth to top of door (18 ft)
w =275 Support wall width, ft -
t=15 Wall thickness, ft

Yy =62.4 Water unit weight, pcf

a.=0.24 Inertia load for center island, 0.2g DBE response spectra
w .= 3.58 Door width, ft

Wt‘,= 2475 Closure door weight, |b (field measurement)

Edge Load Magnitude

(1) Normal Condition

max. water pressure load on bottom, water on basin side only

Fg:= y‘h-%, Half of totai load to edge wall
F,=2011-10° Max. static force (edge load from door, Ib/ft)

P
P
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DESIGN CALCULATION WHC-SD-SNF-DA-005, Rev. 0

(1) Drawing _H-1-21054 & H-1-21071__ (2) Doc. No. (3) Page <2-of 5
(4) Building __105-KE, 105-KW (5) Rev. (6) Job No.

(7) Subject ISOL. DOOR EDGE YALL Ongmator B.V. Winkel A%/ __ Date _R/%/35~
(9) Checker _ £, ~J-~ Ty {yﬁ F Date 7//5/ =3

Fw = yhw

Fw =4.021:10° Max. static pressure force at bottom of wall, Ib/ft (per foot
height)

Using a dead load factor of 1.4 (liquid lateral pressure, ACI 349, Para. 9.2), the factored shear &
moment values in the wall are determined:

V = 14:(F g+ Fw)

V =8.444- lO3 Normal cond. shear demand, Ib/ft

M T4 (Fs‘-z.75 TFW~;>

M= l.-782-104 Normal cond. moment demand, Ib-ft/ft
From WHC-SD-NR-SA-024, Table 9-2, the wall moment and shear capacities are 13,600 Ib-ft/ft
and 16,100 Ib/ft, respectively (18" wall, hor. rebar: #5@ 12", including strength reduction factors).

Thus, positive safety margins exist for both shear and moment. The min. safety margin is
associated with the wall moment:

MS = 16100 1
M
MS =-0.096

(2) Normal Plus Seismic Loading

Seismic loading includes hydrodynamic pressure loading (basin side only) and the door inertial
loading. From the attached DSI, the combined impulsive and convective hydrodynamic pressure is
246 psf. Thus the total edge load on the wall at the base of the door is:

Fq=246—+a—-—
F 4 =456.84 Dynamic seismic force at bottom of
’ door, Ib/ft
Fy
F =F +Fy =1.227
3 )
F{=2.467-10 Static plus dynamic edge load (lb/ft) on the wall at

bottom of door
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DESIGN CALCULATION WHC-SD-SNF-DA-005, Rev. 0

(1) Drawing _H-1-21054 & H-1-21071__ (2) Doc. No. (3) Page:;_s"ofé\
(4) Building __105-KE, 105-KW (5) Rev. (6) Job 'No.

(7) Subject ISOL, DOOR EDGE WALL Ongmator B.V.Winkel  72/0__ Date 2N4 75
(9) Checker _ £, ~J.~Jo Uz Date 2//8/55

The dynamic wall load includes the inertial loading plus the dynamic pressure:

Fw g = 2461+ 150-10.2 (150 Ibfcu. ft concrete, rigid wall accel. = 0.2g)

| Fw =759 Dynamic wall load, b/t

Fw, = Fwd+Fw

Fw , =3.848:10°

The seismic shear and moment demand values {Load Factors = 1.0 per ACI 349, Sec. 9.2):

V = Fy+Fw,
3
V =6.315-10
1
M = (F{)-2.75 + (Fw {}-—
(Fe)275+ (Fwy)>
4
M =1.208-10
v 16100
M
MS =0.333

Since the seismic condition margin of safety is greater than the normal condition margin, the
normai loading condition controls and the minimum safety margin is +0.18, as calculated above. It
is emphasized that the above calculations conservatively ignore the fact that the bottom of the wall
cantilevers from the floor, as well as the adjacent wall, that is the stub wall is supported on the
bottom as well as the one side. The contribution of this floor support was ignored for simplicity.
Another conservatism is the fact that the lateral hydrostatic pressure decreases linearly with
distance from the bottom of the wall to the liquid surface.
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DON'T SAY IT --- Write It! DATE: 5/18/94

TO: L. A. Rodgers H5-53 FROM: B. V. Winkel H5-57
Telephone: 376-5736

cc: M. R. Lindquist ~ H5-57

SUBJECT: KBASIN CLOSURE GATE DESIGN LOADING

The design loading for the K Basin closure gates was generated as requested.
The design load definitions and basis follow below. As indicated, both normal
and seismic loadings are addressed.” Normal Toading is expected to control
design, since AISC allows a 1/3 increase in allowables for seismic loading.
Correspondingly, if ANSI/AISC N690 is used, a stress Timit coefficient of 1.6
is allowed for an "extreme" load combination involving Ess.

Normal Loading

Other than dead weight and seal clamp loading, the only significant normal
condition loading is hydrostatic pressure. Although the normal water level is
near 16 ft., for design purposes, a water depth equal to the full height of
the closure doors (18 ft.) was assumed. This results in a maximum pressure,
at the base, of 62.4 x 18 = 1123 psf or 7.8 psi.

Seismic Loading

For a seismic event, two categories of loadings were considered, inertial and
hydrodynamic pressures.. Based upon an ANSYS model of the divider wall,
including the impulsive hydrodynamic water mass, the fundamental frequency of
the divider wall is 23.5 hz. From Figure 3 of SDC-4.1, Rev. 12, at 23 hz, 7%
damping, a spectral value is 0.24 g's was obtained, which is the seismic
inertial design Toad.

Using the ASCE Manual No. 58, Structural Analysis and Design of Nuclear Plant
Facilities, Table 5.5, an impulsive mass of 11,640 1bs/ft was calculated for a
water depth of 18 ft. The effective height of the mass is 0.4 x 18 = 7.2 ft.
As recommended in ASCE 4-86, the weight of the impulsive mass should be spread
over twice the effective height, when "local stresses are of interest". ‘This
results in a pressure of (11,640 x 0.24)/14.4 = 194 psf or 1.35 psi. An
alternative impulsive pressure can be obtained from the base pressure equation
on p. 265 of Guidelines for the Seismic Design of 0il and Gas Pipeline

Systems:

p; = 0.742p Ha = 0.742x62.4x18x0.24 = 200.0 psf = 1.39 psi.
The convective pressure component can be estimated by spreading the convective
mass over “twice the distance from the top of the fluid to the center of the
sloshing fluid mass" (ASCE 4-86):

p, = 26,260x0.03/17 = 46.3 psf = 0.32 psi.

54-3000-101 (12/92) GEFO14 C-6
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Thus, the combined impulsive and convective pressures are about 1.7 psi. The
0.24g inertial loading for a half-inch plate is equivalent to about 0.23 psi.
One-third of the normal pressure is 7.8/3 = 2.6 psi, which is greater than 1.7
+ 0.23 = 1.93 psi. Therefore, the normal operating condition loading
controls.

Other Potential Off-Normal Loading Conditions

Table Q1.5.7.1 Tists several different types of off-normal loadings and load
combinations to be considered for nuclear facilities. The only potential
loading brought to mind, by a review of this table, was the possibility of an
impact load due to handling of fuel canisters, etc. Since canister/equipment
handling is performed under water and is carefully controlled, these loads
should be relatively small. Since the allowables for such an off-normal event
is higher than for the normal operating condition, the normal condition would
again be expected to control.

Wall Deformations

Questions have arisen relative to potential detrimental effects associated
with deformations in the concrete walls at the closure gate seal locations.
At the outside seals, away from the divider walls, the deformations would be
negligible, since the wall segments are very short and attach to the chute
side walls, which act as shear walls. The divider wall deformation
predictions from an ANSYS analysis are attached. The attached deformation
predictions are due to static water pressure plus seismic inertia. Seismic-
induced sloshing loads are not included, but, since the sloshing frequency is
very low, deformations due to sloshing are Tow. Note that the maximum
deformation in the divider wall occurs at the top, and is equal to 0.013
inches, (< 1/64 inch). The majority of this deformation is due to seismic’
jnertial loading. I would be very surprised if this small deformation could
significantly affect the closure walls. Depending on the seal flexibility,
there may be a small possibility that some seal leakage could occur during an
aftershock.

54-3000-101 (12/92) GEF014 C-7
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APPENDIX C2

SEISMIC-INDUCED SLIDING EVALUATIONS
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Westinghouse Internal
Hanford Company : - Memo
From: Facility Stress Analysis 80420-BVW-94-009
Phone: 376-5736 HS5-57

Date: November 21, 1994

Subject: CONCERN FOR DISCHARGE CHUTE HARDWARE SLIDING DURING AN EARTHQUAKE

To: . T. R. Hull X3-76
cc: G. E. Conatore X3-75
T. J. Conrads H5-55
N. D. Ha HS-57
R. J. Kuhta X3-76 -
M. R. Lindquist  H5-37 227/
J. C. Wiborg B83-55
BYW File/LB

References: 1. Aslam, M., et al, 1975, Sliding Response of Rigid Bodies to
Earthquake Motions, LBL-3868, UC-11, Lawrence Berkeley-
Laboratory, University of California, Berkeley, California.

2. Internal Memo, E. 0. Weiner, to J. P. Strehlow, Tank Slosh
Displacements, dated May 28, 1992. { Attacned)

INTRODUCTION

This memo addresses the concern for earthquake-induced hardware movement in
the discharge chute of the 105-KE Basin. The hardware of concern includes
various equipment resting on the chute floor and the old isolation doors
which are stored at the ands of the discharge chute. [f hardware stored in
the discharge chute moves during an 2arthquake, there is a potential for
impact damage to the isolation door support bracket. A sketch of the
discharge chute and current hardware locations is shown in Figure 1.

GENERAL DISCUSSION

The results of an analytical/experimental investigation of the issue of
movement of unanchored equipment movements induced by earthquake motion is
reported in (Aslam et al 1975). The Aslam report compares block sliding
response predictions with actual responses from shake table data using
several strong motion earthquake records, including the San Fernando
Earthquake of 1971. Sliding displacements of 5 to 30 in. for friction
coefficients.of 0.30 to 0.10 were reported for the San Fernando earthquake
motion (1.25 g maximum acceleration). A maximum sliding displacement of
less than 2.0 in. was reported for a lesser earthquake (E1 Centro quake,
maximum acceleration of 0.32 g, friction coefficient of 0.10) .-

Hanford Operations and Engineering Cantractor for the US Department ot Energy

C-9
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T. R. Hull 80420-8VW-94-009
Page 2
November 21, 1994

Sinca the Hanford Site design basis earthquake has a maximum ground
accaleration of 0.20 g's, the 2.0 in. sliding associated with the E1 Centro
earthquake should be conservative. For the underwater discharge chute
location, the sliding could be anhanced due to hydraulic buoyancy and
reducad friction coefficient. This sliding enhancement can be approximately
accounted for by doubling the sliding prediction to 4.0 in.

Underwater sliding can also be increased by sarthquake-induced horizontal
movement of the water (sloshing). Horizontal sloshing magnitude is
addressed in (Weiner 1992). As shown in the attached calculations, a
maximum horizontal water movement of 16.7 in. was predicted (east/west
direction). This maximum displacement occurs at the water surface and would
be much less near the floor where most of the hardware is located.
Sloshing-induced hardware movement should be essentially limited by the
maximum water movement because the motion reverses with each half cycle.
Combining the floor-movement-induced sliding with the sloshing-induced
sliding gives a total displacement estimate of under two ft.

The abave discussion assumes that equipment movement will be Timited fo
sliding, i.2., no rocking or tipping. As discussed in (Aslam et al 1979),
sliding is expected when the height/base-width ratio is less than the
friction coefficient. Sinca none of the existing equipment height exceeds
it's width, a friction factor in axcess of one would be required, which is
not reasonable, aspecially in water. There are excsptions to this
conclusion discussed in the specific hardware discussions below.

SPECIFIC HARDWARE DISCUSSION

One excaption to the height/width < 1.0 for the chuta hardwarz is the ald
isalation doors parked at the ends of the chute as shown in Figure 1.
However, tipping of the doors is prevented by cable stays which connect to
the 1ifting eyes at the tops of doors. As shown in the attached
calculations, the cable stays and 1ifting eyes are structurally adequate for
the design basis earthquake Toading. The only way the old isolation doors
could damage the support brackets is to "pendulum out" a distance of over
four ft. This unlikely pendulum action, should not exceed the maximum
sliding prediction of two ft.

The closest hardware to the isolation door support:brackets is the dump
table, which is about 30 in. to the nearest paoint of the bracket. However,
the two-ft high "stub wall" is between the dump table and the brackets and
would pravent sliding in the direction of the brackets. Tipping of the dump
table could accur, if the dump tabie center of gravity is well above the top
of the stub wall. This will not occur, since the dump table center of
gravity is less than two-ft high. The Fuel Segregation Canister Table is
taller than its minimum width (32 in. high by 24 in. wide), but the center
of gravity is below the top of the stub wall which will prevent tipping
toward the support brackets. :

€-10
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T. R Hull ' 80420-8VW-94-009
Page 3
November 21, 1994

RECOMMENDATIONS

To prevent earthquake-induced damage to the isolation door-support brackets,
it is recommended that a hardware-free zone be established using a distance
of four ft. This distance is well above the two ft maximum sliding
predictions and allows for analysis uncertainties. For hardware, with
height-to-width ratios greater than 1.0, the potential for tipping must be
addressed to assure that the hardware cannot fall on the support brackets.
If tipping is possible, adequate anchorage must be provided to prevent
falling if the hardware height is greater than the distance to the isolation
door support bracket. This criteria is met for the existing hardware shown
in Figure 1.

) ; Ll Cukel

B. V. Winkel, Fellow Engineer
Facility Stress Analysis

"W

Attachment
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ATTACHMENT

SUPPORTING CALCULATIONS
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DESIGN CALCULATION WHC-SD-SNF-DA-005 Rev. 0

(1) Drawing _H-1-21054 & H-1-21071__ (2) Doc. No. (3) Page <—of- %

(4) Building __105-KE, 105-KW (5) Rev. (6) Job No.

(7) Subject __Chute Seismic Sloshing (8) Originator 8. \V. Winke¥2'Date _// =2/ -5/ 4

(9) Checker NG : Dae/U1//¢4

Reference: Structural Analysis and Design_of Nuclear Plant i:aciliﬁes, Section 5.4.6, ASCE Manual
No. 58.

Input Parameters

h =16 Water depth (KE & KW), ft.
1 =2615 Haif of water width in E/WV direction, ft.

g =322 Accel, of gravity, {ps

C
CJ
({~]

o =1202 £=0.191 Chute sloshing frequency (cps)

Al =1.0 Displacement Amplitude, ft., from SOC-4.1 Response Spectra

I
9 1.58-%1-‘tanh|' 1.58-%\5
\ ]

, ‘
527-L-coth| 1.58-%/‘.
dmax .= —= \
E -1
2
[(m) -8-1
dmax =1.036 East/West slosh height, ft. (12.4 in.)

As shown in (Weiner 1992), the maximum horizontal displacement is of the same order of
magnitude as the vertical displacement (slosh height). Following (Weiner 1992), the harizontal
displacement is estimated on the next page.
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(1) Drawing _H-1-21054 & H-1-21071__ (2) Doc. No. (3) Page ~—of %~
(4) Building __105-KE, 105-KW (5) Rev. (6) Job No.

(7) Sibject __Chute Seismic Sloshing (8) Originator 8. V. WinketZ7Date _//- .3/ -7¢

(9) Checker 1‘ et R Date -2/ _5 2

Parameters from Weiner analysis:

kR = L.34 1st mode, round tank (approximate for rect. tank)
J1 =0.582
R =1 Assume radius equals half of the chute width
kR ¥
S'E
hvrado = See p. 7 of Weiner calcs.
20°J1
hvratio =1.342 Ratio of hor.-to-vertical max. displacement

Sbmax = hvratio-dmax

Shmax =1.39 Maximum hor. displ. in feet (16.7 in)
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(1) Drawing __H-1-21054 & H-1-21071 _ (2) Doc. No. (3) Page 3ot

(4) Building 105-KE, 105-KW (5) Rev. (6) Job No.

(7) Subject _Iso. Door Anchorage (8) Originator 8. V. WinkeZ#Date /-2 -7%

(9) Checker Uil Date /- L4 A%

Old Isalation Door Geometry

North/South Direction Sliding:

Support Reaction Load, Fr

Conservatively using the SOC-4.1 spectral peak of
0.42 g's (Safetly Class 1 DBE, 5% damping):

W .= 2200 Door Weight, Ib, per L. Hyde,

WHC ( Jld doors)
Fd =042-W
e Trﬁ Load, Fd
nertia Loadg, Fd=924

Weight = 2200 1b )
Conservatively assuming zero friction,

Fr = Fd Max. cable stay reaction = 924 Ib.

3-

Note: A precise reaction load, which accounts for
nonlinear rattling, fluid dynamics, etc., is very difficult to
derive, but the above estimate is judged to be
reasonably conservative.

The cable stay is anchared with four 3/4 in anchor boits, which have an allowable pullout
capacity of about 12,000 [b (3000 Ib per boit), which is well above the 924 |b max. reaction load.
The cable is 3/8 in, which has a breaking strength in excess of 10,000 Ib (Ref.: Wire Rope Eng.
Handbook). Thus the cables and anchor balts are strycturally adequate to carry the OBE
loading. The double 2X2 angles used in the anchor support are obviously also adequate for the
924 ib loading.

The lifting eye, at the top of the old isolation door. is constructed from A36, 1-in rod and has a
max. inside height of 10 in. (Ref.: Dwg. H-1-42659). The eye is connected to the door by
prajecting through the top tubing and welded to the tube (seal weld at the bottom, and combined
bevel and fillet weld at the top). Using the conservative reaction load of 924 ib, the bending
stress in the weakest direction (east/west) is:

M=z Moment per rod, in-b
z.5°
[ === ¢ =05
1
c = M:[ c =4.706-10* Lifting eye bending stress, psi

C-16
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(1) Drawing __H-1-21054 & H-1-21071__ (2) Doc. No. _. (3) Page 4of¥—
(4) Building __105-KE_105-KW (5) Rev. (6) Jab No.

(7) Subject __lsa. Daor Anchorage (8{ Ongmator 8. V. Wnkefj"Date L) =2/

(9) Checker Pus I Date _jl-2 . ax

4

Since the minimum yield strength of A36 steel is 36,000 psi, yielding is predicted. Since A36
steel is very ductile, loads in excess of the yield stress can occur without function failure.
Paragraph F-1323.2 of ASME Section il permits low probability loads (e.g. earthquake) up to

. 90% of the collapseflimit load. The plastic hinge shape factar for a rod is 1.7 which gives a
lower baund limit load of 1.7 times the yield load:

1.7-36000-1

L= IO-c.

P =600.83 Lower bound collapse load per rod, b

P allow = 0.9'2’?1

p = 1.081-103 Allowable lifting eye load for seismic event, Ib

allow

Since the allowable load exceeds the estimated max. load of 924 Ib., the margin of safety for the
lifting eye is positive and the lifting eye is adequate for the design basis earthquake:

P
MS = aﬂow- 1
924
MS =0.17
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Westinghouse X Internal
Hanford Company Memo
From: Engineering Analysis

Phone: 6-3824  H5-53
Date: May 28, 1992
Subject: TANK SLOSH DISPLACEMENTS

To: J. P. Strehlow - H5-56

cc: D. J. Green H5-53
L. J. Julyk H5-56
E. W. Pianka H5-56
J. B. Truitt H5-56

EQW File/LB

You requestad that I firm up SY-101 horizontal fluid displacements in an SSEt
event for purposes of establishing loads the tast chamber and pump designs.
Previous displacements given ta you (from the FY 91 SY-101 SSI analysis)
were found to be too low, and the problem was associated with using too few
mastar degrees-of-freedom in the fluid-structure model. Everyone please not
that the existing SSI analysis is not affected, because slosh modes were
shown to be non-contributing.

Analysis under séparate cover gives an squivalent horizontal 9.8 in. fluid
amplitude for the following conditiens:

- The slosh frequency is 0.194 Hz

- The fluid amplitude is to be considered uniform from the
primary liner springline to the bottom of the tank, and fluid
forces are proportional to the square of the fluid velocity

- The cantilever is built in 5 ft above the soil surface.
Equivalence is in terms of the bending moment at the built in
end, i.e., the same bending moment is produced by the actual
18.6 in. surface amplitude which decays to 6.4 in. at the
bottom of the tank.

The above applies for a probe Tocation at the center of the tank and
conservatively at any other location. The displacement amplitude can be
raduced somewhat to 8.8 in. -for a location halfway from the center to the
wall.

c-18
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J. P. Strehlow
Page 2
May 28, 1992

The solution method turns out to be rather simple: the slosh mode shape
derived from the Blevins text are scaled by the sloth height provided by
standard ASCE STD 4-86 formulas. The results were checked with ANSYS. I
feel that this would have been an excellent technical task for a young
engineer.’ ‘

e OdYfe—_

E. 0. Weiner, Fellow Engineer
Engineering Analysis

ggb
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INDEPENDENT REVIEW
Document Reviewed 7. S/osh Q::ﬂw
Author _Fra. 4dtfe>en Repnort No./'f:r,«‘-g fo JPS 5'/:_21@,501' No.

The subject document has been reviewed by the undersigned. The reviswer
reviewed and verified the following itams as applicable [EP.4.1, Rev. 3].

A/A  Engineering Specification

"+ Design Input

~ e Basic Assumption

— ¢ Approach/Design Methodology
. Related Information

"+ Conclusion/Result Interpretation

Lo Tn 200 77,

v Reviewer Date
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CHECKLIST FOR CHECKING OF ANALYSIS/CALCULATIONS

Document Checked 7w/l 5'/45'/{ gr'S,O/CLaeA._, ewFS

Author Z 6 Ce&imer  Report No. sum¥o I35 cza EDT No.
Yes No N/A " '

(17 1] [ 1  Problem adequately defined.

[« (] (1 Necessary-assumptions stated and supported.
11 [1 Computer codes and data files documented.
(4071 (1 Data used in calculations stated in document. ‘

[/f’ [T [] Data checked for consistency with original sourcs
information as applicable.

(0] [] Mathematical derivations checked including
: dimensional consistency of results.

(I [ 1] [ ] Models appropriate and usad within range of validity
" or use outside range of established validity
Justified.

'[«T/ (1 (1 Hand calculations checked for errors.

‘Eif {1 [4 Computer code run streams correct and consistent with
analysis documentation. :
Ciraga fons el ls as « Sk ;maéslfﬂ

(%4
(Y [ ] [ Compuéir code output consistent with input afd with 43
P

results reported in anilysis documentation.
Per bhags prire Aomomi Crwmfartion g P

(1 [1 [~f’/ Acceptability limits on analytical results applicable
and supported. Limits checked against sources.

{1 (1 ['T/’ Safety margins consistent with good engineering
practices.

[uT/ [ (1 Conclusions consistent with analytical results and
applicable limits. .

[-T/ [1 [1 Results and conclusions, address all points required
in the problem statement.

[ have checked the analysis/calculation and its complete and accurate
to the_best of my knowledge.

L lic bt

Checker Date

Nota: Any calculations, notes, or summaries generated as part of this
review should be signed, dated, and attached to this checklist.
Material should be labeled and recorded so that it is
intelligible to a technically qualified third party.
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DESIGN CALCULATION |

(1) Drawing (2) Doc. No. (3) Page__.t —of—y s
(4) Building (5) Rev. (6) Job No.

(7) Subject__Slosls b .d e

(8) Originator_£2Z [0 4 er ' Date__§/z22/22

(9) Checker : Date

ANSYS INPUT - FOR CHECKING MODE SHAPES

/prep7
/title, Housner-Haroun Comparison, 37.5’ x 37.5', full masters
kan,2 : '

kay,1,0 * reduced

kay, 2,400 . * expand all modes

et, 1,81

et,2,61

ex,1,.3e6 * bulk modulus

dens,1,93.5e-6 * 1bf sec*2 / in*4, spagr =1
gxy,1,386 * g for k-slosh. See stif8l
ex,2,30e6 * shell

nuxy,2,.3

dens,2,725e-6

r,1,.45 * shell thicknesses

n,1 * ¢/1 nodes, origin at bottom
h=37.5 . * £t input

n,10,,h

fill

dr=(37.5)/5. .
ngen,§,10,1,10,1,dr * remaining fluid nodes
ngen,?2,10,51,60,1,0 * shell nodes, on top of last col fluid nodes
nscale,0,all,,,12,12,12 * ft to in

nlist,all

type,1 § mat,l * fluid elmts
e,1,11,12,2

egen,9,1,-1

egen,5,10,-9

type,2 § mat,2 S real,l * shell elimts

e,61,62

egen,9,1,-1

elist,all

cp,1,ux,52,62 * fTuid-struct coupling - radial only
rpg:191171

cplist,all :
¢s,1,0,1,uz,1,1,ux,1 * uz = -ux on centerline

rplo,l1,,1,,,1

m,all,all * a1l masters

mdele,l,uz,l10 * remove eliminated dofs from masters
mdele,62,ux,70

mdele,61,rotz,70 * remove shell rotations

mdele,61,uy,89 * leave one axial shell master

iter

mode, 1,1

freq, 0.10, o0.16, 0.26, 0.40, 0.50, 1.10, 1.73, 8.00, 12.00
freq, 20.00, 33.00, 100.00

sv, .02, 0.012, 0.031, 0.084, 0.129, 0.192, 0.351, 0.530, 0.550, 0.412
sv, .02, 0.286, 0.200, 0.200 * SDC 4.1 Rev 11 0.2g9 2% damping
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DESIGN CALCULATION x4
(1) Drawing __(2) Doc. No. (3) Page__t2—of 2L
(4) Building (5) Rev. (6) Job No.

(7) Subject__Slosh i ode.
(8) Originator_ &2 (Jecncy

(9) Checker

Date £/ 2./9>
Date ’

svtyp, 2, 386 %
sed, 1, 0, -1 *
d7 lvuYn! 10 *
d, 1,uy,,,51,10 * or tank bottom
d,61,ux,,,,,uy,uz *
<4

scale Sa, units = in/sec**2
excitation direction, see 2.25.4
no vertical fluid motion on centerline

shell bottom contact - na displ

d,51,ux cannot couple to ground
dlist
cgomga, le-6
wsort,y,-1
stat
afwrite
finish
/input,27
finish
/postl i
stress, sdmi, 61,11 * stress - direct, meridional, at i-node
,sdt1,61,12 * direct tangential
,sbmi, 61,13 * bending
,sbhti,61,14
,txzi,61,35 * shear force/Ten
,prs,81,1 * fluid pressure
*create,mac * see 3.0.8.3
set,l,arqgl * modes l-n are iters l-n, screen out cir modes
*get,sdti,sdti,50 * test signif hoop membrane stress - impulse mode
stst=abs(sdti)
*if,stst,qt,100, :doit
*get, txzi,txzi,46 * test signif base shear - impulse mode
ttst=abs(txzi)
*if,ttst,qt,30,:dait )
*get,uy,uy,30 * test signif vert fluid displ - slosh mode
utst=abs(uy)

*if,utst,qt,.3,.:doit

-*go,.:dont ..

-:doit

. nrsel,node,10,60,10 * fluid surface

nasel,node,61,70 * shell
nasel,node, 1,10 * c/1
prdisp

prrfor

ersel,type,2 * shell elmts

easel,elem,37,45 * fluid elmts by wall
prstrs,sdmi,sdti,sbmi,sbti,txzi,prs

:dont

*and

*yse,mac,1

rplso,,l * Took at all modes expanded
finish )
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Westinghouse . . Internal

Hanford Company Memo
From: Facility Stress Analysis 8VW-80420-94-010
Phone: 376-5736 H5-57
Date: December 7, 1994

Subject: K BASIN SLOSH HEIGHT PREDICTIONS

To: J. C. Wiborg B3-55
cc: W. A. Frier X3-74
L. L. Hyde H5-57

R. J. Kuhta X3-76 J

”~

M. R. Lindquist  H5-57 37
BYW File/LB

References: 1. BNL, 1993, K. Bandyopadhyay et al., Seismic Design and
Evaluation Guidelines far The Department of Energy
High-Level Waste Staorage Tanks and Appurtenances, BNL 52361,
U.S. Department of Energy, Brookhaven National Laborataries,
Associated Universities, Inc., Upton, New.York, New York.

2. ASCE 1980, Structural Analysis and Design of Nuclear Plant
Facilities, ASCE Manual No. 58, American Saciety of Civil
_Engineers, New York, New York.

3. Veletsos, A. S., Private Communication (teiephone) Between
B. V. Winkel, Westinghouse Hanford Company, and
A. S. Veletsos, Rice University, Houston, Texas,
Daecember 1, 1994.

INTRODUCTION

The K Basin normal operating water level is 4 ft, 9 in. below the top of the
basin retaining walls. ODue to this large freeboard, the concern for
seismic-induced slosh heights exceeding this freeboard has not been
considered to be a significant issue. This judgement had been confirmed by
slosh height predictions which had not been formally documented. Since the
issue of excessive slashing was recently raised by K Basin readiness
reviews, it became prudent to take a second look at the slosh height
calculations. This memo documents the original calculations and also adds a
second calculation, based upon more recent guidelines given in BNL 1993.

DISCUSSION

Slosh height predictions were ariginally made in 1991, using standard
techniques common to the nuclear industry (ASCE 1980). This 1991
calculation is documented in page one of the attached calculations. As
indicated, sTosh heights of 10.2 in. in the north/south direction and

Hanford- Oparations and Engineenng.Contractor for the US Degartment of Energy
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14.7 in. in the east/west direction were predicted. Page two of the
calculations provides a second independent calculation, using methodology
from the more recant BNL 1993 document. The second independent calculation
pradicted slosh heights of 15.1 in. (north/south) and 19.3 in. (east/west).

The adequacy of the BNL 1993 methodolagy for the K Basin application was
discussed with the author of the hydrodynamics section of the BNL 1993
report (Veletsos 1994). The specifics discussed included (1) the effect of
surface waves (Rayleigh and Love) on the slosh height calculations, (2) the
adequacy of the Hanford site Design Basis Earthquake response spectra for
slosh predictions, and (3) the reasonableness of the magnitude of the

K Basin slosh height predictions.

Veletsos stated that the seismic response spectra should be independent of
the type of waves which generated the empirical ground motion data used in
developing the spectra. However, since the site response spectra was
developed primarily for evaluating structures, the accuracy of the spectra
at the relatively low sloshing frequencies may be not as good as at
fraquencies more typical of nuclear-safety structurss. I described the Tow
frequency portion of our site spectra to him, and the values appeared to be
reasonable to him. %hen [ described the amount of freeboard at the

K Basins, he expressed the opinidn that the low frequency inaccuracies would
not likely be large enough to increase the slosh heights to the Tevel of the
4.75-ft freeboard. )

It is noted that the slosh height predictions, discussed above, are for the
basin proper, i.e. the pits and chute are not addressed. Since the
slosh/freeboard margin for the basin is large, individual calculations for
all of the pits and chute was judged to be unnecessary.

RECOMMENDATIONS

It is recommended that the slosh height predictions given by the BNL 1993
procedures (15.1-in. north/south, 19.3-in. east/west) be treated as our
current best estimate of the K Basin slash response. I[f slosh height input
to design/operation decisions is needed, these predictions could be doubled
to cover uncertainties.

T

. , o0
\_é:.,;l { C ,Cit,gﬁ;ﬁz;

-

B. V. Winkel, Fellow Engineer
Facility Stress Analysis

ry

Attachment
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ATTACHMENT

MATHCAD CALCULATIONS
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DESIGN CALCULATION WHC-SD-SNF-DA-005, Rev. 0

(1) Orawing __H-1-21054 & H-1-21071 (2) Doc. No. (3) Page -L—of2—
(4) Building __105-KE, 105-KW (5) Rev. - (6) Job No.

(7) Subfect __K-Basin Seismic Sloshm (8) Originator 8. V. WinketfADate 2 -5 -9

(9) Checker _L.L. Hvde i Ze Date _/7-4-%¢&

Reference: Structural Analysis and Design of Nuclear Plant Facilities, Section 5.4.6, ASCE Manual
" No. 38. (Originally used in 1991 slosh height estimates.)

Input Parameters

t=1.2 i=1is N/S direction, i = 2 is E/W direction
h=16 Water depth (KE & KW), ft.

I, =34.21 Haif of water width in N/S direction, ft.

L = 20.15 Half of water width in E/W direction, ft.

g =322 Accel. of gravity, fps

11.58 . bt .n )
o; = :1.38—: L2 Sloshing frequency
l. I
g i i/ -
o, .
0.967| 0.154 N/S and E/W, respectively,
1.365 0.233 sloshing natural frequencies
Al =10 Displacement Amplitude, ft., from SDC-4.1 Response Spectra, 0.5%
damping
9, = 38 e tanh; 1.38 E‘
L ~ ll /
!
.527-li~coth!' 1.58-1-1\_
dmax. = — : i
1 ; g 1
-1
) 'ei'lli
dmax, =0.851 North/South slosh height, ft. (10.2 in.)
dmax, =1.227 East/West slosh height, ft. (14.7 in.)
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(1) Orawing __H-1-21054 & H-1-21071__ (2) Doc. No. (3) Page Z—ef—=z—
(4) Building __105-KE,_ 105-KW (5) Rev. 1 (6) Job No.

(7) Subfect ___K-Basin Seismic_Sloshin (8) Qriginator 8. V. Winke@bate iZ-5 -

(9) Checker _L.L.Hyde (.4 2 o Date _y2-4 -4<

Slosh height predictions using E£q. 4.51 fram the TSEP Guidelines document (memo, Ref. 1):

—_
w

4
R. :——[.

0.154
0.32
0.418

SA; 3 =0.L5

SAI .J = 0- 18

Cylindrical to rectangular tank conversion per ASCE Man. 58

Ay =5.331 Ay =8336 Eq. (4.5)
g . f{, hl
=--taph| A.j-—-'
R \ R; }
e, ;
0.233
5 :: First three modes of N/S and E/W sloshing frequencies
0.5435
SA, | =.080 Accelerations (g's) from Figure 7-7 of
’ ECN 191290 (current K Basin foundation
SA, , =0.18 spectra, 0.5% damping)
SA, 3 =021-

- lros3 \
hs; = ;(0.857-SA;

1.262
1.607

- (0.073-54; ;)% - (0.028:5A, 5) %R,  Eg.(4.51), Note that SA
' values are already in g units
resulting in removal of g from

the demoninator of the eq.

Z
i,1)

N/S (0.884 ft = 15.1 in.) and E/W (1.504 ft=19.3 in. ) slosh height pradictions
using Eq. (4.51) of the TSEP document
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Westinghouse Internal
Hanford Company Memo
From: Facility Stress Analysis va-gu4zg-g4_gog
Phone: 376-5736 H5-57 .

Date: November 10, 1994

Subject: K BASIN HARDWARE DROP CONCERNS

To: J. C. Wiborg B3-55
cc: W. W. Chen H5-57
W. A. Frier X3-74

R. J. Kuhta X3-76 _
M. R. Lindquist  H5-57 :2§2§22§"

BWW File/LB

References: 1. ASCE, 1980a, Civil Engineering and Nuclear Power, Val. V: -
Report of the ASCE Committee on Impactive and Impulsive
Loads, Second ASCE Conference on Civil Engineering and
Nuclear Power, Knoxville, Tennessee.

2. ASCE, 1980b, Structural Analysis and Design of Nuclear Plant
Facilities, ASCE Manual No. 58, American Society of Civil
Engineers, New York, New York.

3. Bechtel, 1974, Topical Repart, Désign of Structures for
Impact, BC-TQP-9A, Bechtel Corporation,
San Francisco, Califaornia.

4. Winkel, B. V., 1994, [solatién Door Drop Concern, Internal
Memo No. BVW-80420-94-007 to J. C. Wiborg, Westinghouse
Hanford Company, Richland, Washington.

INTRODUCTION

Increased activities in hardware handling within and above the 105-KE and
105-KW Basins have raised concerns for a drop accident which could result in
accidentally-dropped hardware punching through the basin floor producing an
unacceptable Teak rate. The purpose of this memo is to establish maximum
allowable hardware handling heights in order to avoid an unacceptable
hardware drop in the basins.

Accidental dropping of a basin isalation door was recently addressed in
(Winkel 1994). The (Bechtel 1974), (ASCE 1980b), and (ASCE 1980a)
references used in (Winkel 1994) were reviewed relative to the current more
general drop concern. The (ASCE 1980b) and (ASCE 1980a) references are more
current and comprehensive and-were selected as the more appropriate .
guidelines for the current evaluation. The current methodology for
predicting concrete slab damage due to missile impact utilizes empirical
equations developed from relatively small missiles projected at high

ford O ions -and Engi ing Cantractor for the US Department of Energy
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velocities. The (ASCE 1980b) reference does include some limited low
velocity test data (80 to 470 ft/sec). However, the maximum impact velocity
considered in the current K Basin study is 44 ft/sec (30 foot drop height in
air). Therefore, the attached impact damage calculations should be treated
as approximate.

DISCUSSION

Concrete slab missile impact damage is generally grouped into three
categories: "penetration”, "scabbing", and "perforation”. Thesa terms are
illustrated in Figure 1. [f the impact surface penetration and backface
scabbing are deep enough, full penetration or perforation will occur. Using
the (ASCE 1980b) equations for predicting perforation thicknesses, the
associated drop heights for a range of missile weights were determined.

*AM33., 2

3

//‘\\_5;,/'

Rarartrat on Jimpact Iritar

) l

| ~

3sazoing C3ackyic2 3pailing) /l
3N

' / l

f

L}

/ S TN RN : —
. i . s - L pI—
1) Seretration 2rd Scaod:ing D) Perforatisn

The perforation equations are based upon cylindrically-shaped steel missiles
with an impact direction normal to the cylinder axis. The impact area
specified in the impact equations correspends to the cylinder cross-
sectional area. Establishing an eguivalent area for a general missile shape
is difficult, especially when considering the possibility of corner and edge
drops. For simplicity and conservatism, a small impact area of 2.0 sq. in.
was assumed for establishing the maximum allowable drop heights discussed
below.

Perforation predictions for a range of missile weights and drop heights are
shown in the Figure 2 solid curve. These predictions include the following
conservatisms: (1) No velocity reduction due to drag forces or missile
bouyancy were considersd. (2) The missile impact surface was assumed to
have a sharp nose. (3) No credit was taken for the soil support on the-
backface. (4) A 20% perforation thickness increase was conservatively
included, as recommended by (ASCE 1980b). (5) A conservatively small impact
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area of Z.Ohsq in was assumed. (6) Concrete floor penetration was based
upon data for solid steel missiles. .

To illustrate the application of the Figure 2 perforation curve, consider a
missile weight of 5000 1bs. From the Figure 2 solid curve, a drop height in
excess of 8.5 feet could result in a perforation/penetratiom of the basin
flaor.

[t is noted that the above perforation predictions assume a local-type
failure. For relatively large missiles, a general-type failure is possible.
For the K Basin floor, a general-type failure would 1ikely consist of cracks
penetrating through the fleor and radiating out from the point of impact.
General-type floor failures are more difficult to predict and are location
sensitive, i.e. dependent on where the drop occurs. Due to the relatively
heavy reinforcing in the basin floor, such cracks are Tikely to be tight
with an associated slow Teak rate. The cracks should also be repairable.
Thus, it was assumed that a general-type failure should not control the
equipment height Tlimits.

RECOMMENDATIONS

Note in Figure 2, that a "recommended drop height limit" curve is shown
(dotted line curve). This curve represents a factor of one and ene-half
margin of safety on missile weight, to account for uncertainties in the
penetration predictions for the K Basin Tow velocity ranges. It should
provide an adequate margin for establishing safe operating limits when
handling hardware above the basin floor. Following up on the above example,
note that for a 5,000 1b missile, the drop height 1imit curve yields a
height Timit of 5.0 ft.

[t is recommended that the drop height limit curve (dotted curve) shown in
Figure 2 be used to establish administrative controls for hardware movement
within the K Basins. That is, for a specific hardware weight, elevations
above the drop height Timit should be avoided. I[f for a specific hardware
application this Timit curve is found to be too restrictive, some relaxation
may be possible by conservatively factoring in hydraulic resistance, by
justifying a larger impact area, and/or by justifying a lesser safety
factor. Impact areas in excess of the two sguare inches considered in
Figure 2 are addressed in the attached calculations.

/\ ;
B Wb S

B. V. Winkel, Fellow Engineer
Facility Stress Analysis

rw

Attachment -
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2.5-10%

2375-10°%

Missile 22s5.10°%
Weight . i
(Ibs) 125-10

210%

1.375-10*

1.75-10%

1.625-10%

L.s-10*

we, 1375107 -

low H
* \
1.2s-10%

\Vtxi

-

Wl

L12s-10*

7500

6250

5000

3750 <

2500

0 2 + 6 3 10 1z 4 16 13 220 22 24 26 8 30

B Drop Height (ft)
~ Perforation Prediction
™~ Recommended Drop Height Limit

Figure 2 Missile perfaration predictions and recommended drop height limits.
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T 777 77 TTDESIGN CALCULATION . o
: WHC-SD-SNF-DA-005, Rev. 0

(1) Drawing __H-1-21054 & H-1-21071 _ (2) Dec. No. (3) Page __of ___
(4) Building __105-KE, 105-KW (5) Rev. (6) Job No.

(7) Subject _Drop Accident Limits _ Originatgr 8. V. Winkel Date ///7/ 2

(9) Checker LU T Date [i/ic/q 4

References: (1) ASCE 1980, Structural Analysis and Design of Nuclear Plant Facilities, American
Society of Civil Engineers, New York. New York. (2) ASCE 1980a, Civil Engineering and Nuclear
Power, Vol. V: Repart of the ASCE Committee on Impactive and Impuisive Loads, American Society
of Civii Engineers, New York, New York.

Two "perforation” prediction equations were used, the NDRC equa. from Ref. 1 and the CEA-EDF
formula from Ref. 2. Ref. 2 states that the CEA-EDF equa. is more accurate. Calcs. below check for
conservatism comparison of the two, for the K Basin application.

Input Parameters:

g =322 Accel. of gravity, ftisec/sec
fe = 3000 Concrete Strength, psi (conservative 28-day minimum)
- . . .
v(h) =42-gh Conservative Impact Velocity, fps (Ignores hydrautic effects)
N =114 Conservatively assume “sharp nose” missile
K= 1—8_9- Definition of K per Ref. 1
qfe

NDRC equation approach, Ref. 1:

P —

— e -Ix.s

xa(W,A.h) = $KN-W- ;i-‘}--'g —'-:-g_—. Eq. 6.33a, Ref. 1, for ¥d<2.0, using definition of
i 4% . oA d (d = sqrt(4A/pi)) as given on p. 335 of
1000 . reference, where A is the "cantact surface area”
t T

K of the projectile.

Eq. 6.33b, for wd>2.0

b(W,A,0) = K-N-W- —

—_
o
[=]
[=}

I' — ]x.s ) —
|
!

—
dCA) = A Effective projectile diameter, as
(a) = i = recommended by Ref. 1

Select penetration, x, depending on x/d condition, as indicated above:

! W y:
(W, A = iff 2D

\
2.0,b(W,Ah),a(W,Ah
=~ >2.0,xb( ). xa( ))
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(1) Drawing __H-1-21054 & H-1-21071 _(2) Dac. No. (3)Page __of ___
(4) Building ___105-KE, 105-KW (5) Rev. (6) Job No.

(7) Subject Drop Accident Limits Originator 3. V. Winkel Date /(2 .
(9) Checker 2Tt Date /e /68

Substituting the penetration, x, into Equa. 6.26, Ref. 1, and sclving far the perforation, e:

.

¥

«(W,A,h) = 132 - L24X(W,A,h)

jiw

W = 1000 Initial seed to iterative solution to explicitly solve for W
= 10000 . as a function of drop height, h, and Area, A.

i=1.10 j=1.30 Drop heights: 1" - 10°, Areas: 1 - 30 sq. in.

hy =i A = j

Solving for zero roots of e - 20. A penetration of 20 in
was used to provide a 20% thickness margin (1.2x20=

Wt. it rootl'c('W,Aj,hi/ - 20.,W/‘,
: 24 in) as recommended by Ref. 1.

5
1.6-107

]
[.5-107

s
[.4210~

3
1.3-10"

1.2-10°

il il T N N
-~ bt T SO ERiiite S ALY Y

(VY
(<43
&
[V
-
~
[V
«w
w
(%]
o
0
(%)
—
o

1 5 2 25 3-35 4 45 5

e

™ 2sqin [mpact Area
7 3 sqin [mpact Area
"= 10 sq in [mpact Area
" 30 sqin Impact Area
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DESIGN CALCULATION WHC-SD-SNF-DA-005, Rev. 0

(1) Drawing __H-1-21054 & H-1-21071 _ (2) Doc. No. (3) Page ___of ___

(4) Building ___105-KE, 105-KW (5) Rev. (6) Job,Na.

(7) Subject Drop Accident Limits Originator 8. V. Winkel Date ///%/%

(9) Checker ATt b Date [lfals
i=10.30 y=1.30 Drop Height: 10’ - 30°, Area: 1 -30sq. in.
h =1 .-\j =]

R ., . .‘. ) v
Wy, toot(_el_V\f,.-\J by j 20. .Wl.

210t

1.388-10% -

1.775-10*

Le63-10%

1.s5-10%

1.438-10%

1.32510%

1.213-10%

— L1-10® | -

e 9875

£7%0 = s e

7625 — S —T—r—

-

6500 —

$375 =t =

4250 —

3123 [
T Ry o

2000
011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 36 27 23 29 30

[3
— 2sqin [mpact Area
'™ 5sqin [mpact Area
"=+ 10 sq in Impact Area
~~ 30 3q in Impact Area

C-48
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(1) Drawing __H-1-21054 & H4-1-21071 _ (2) Doc. No. (8) Page ___of .__
(4) Building __105-KE, 105-KW (5) Rev. (6) Job No..

(7) Subject Drop Accident Limits Originator 8. V. Winkel . Date | //%‘/ ?
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CEA-=DF Formula (Reference 2)

W = 10000

W, i ® root* tp W,Aj ,hi; - 225w 22.5" thickness allows for 10% spread of
data per Ref. 2 .
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Néte that the CEA-EDF Formula gives more conservative results far the range of parameters
considered above.
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Matrix of permissible weights as a function of height, i, and impact area, j:

Wi, . wit, s Wit 10 Wit; 39

L6+1-10%Y  [2.594-10" 3.669-10°  [6.355-10°
9757-10°]  |1.5¢3-10* 2.182:10%  [3.779-10*

7.199-10°|  [1.138-10° 1.61-10° 2.788-10°
5.802:10°]  [9.173-10° 1.297-10* 2.247-10°
4.908-10° 7.76-10° 1.097-10* Ler10’.
1 =10,15.30
Ve, o Wt 5 Wit 10 Wit: 30
2.918-10° 4.614-10° 6.525-10° L13-10°%
2.153-10° 3.404-10° 4.814-10° 8.338-10°
73510 2.743-10° 3.88-10° 6.72-10°
1.468-10° - 0.004if  [2.321-10° 3.282:10° 5.684-10°
1.28-10° - 0.03i 2.024-10° 2.362-10° 4958 10°
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Westinghouse : Internal
" Hanford Company Memo

From: Facility Stress Analysis BVW-8D420-94-007

Phone: 376-5736 H5-57

Date: October 17, 1994

Subject: [ISOLATION DOOR DROP CONCERN

To: J. C. Wiborg 83-55

cc: Y. W. Chen H5-57
M. R. Lindquist  H5-57“71
BVW File/LB -

References: 1. Bechtel 1974, Topical Report, Design of Structurss for
Impact, BC-TOP-9A, Bechtel Corparation,
San Francisco, California.

2. ASCE 1980, Structural Analysis and Design of Nuclear Plant
Facilities, ASCE Manual No. 58, American Society of Civil
Engineers,.New York, New York.

INTRODUCTION

This memo addresses the consequences of a 2-ft drop of an isolation barrier
door. The primary concern is that an isolation door could punch through the
basin floor resulting in an unacceptable water leak thraugh the opening.

The above references provide empirical equations for predicting missile
penetrations through concrete slabs. The data base for the equations
results from tests of cylindrical steel missiles with velocities up to

500 ft/sec. No lower bound velocities are stated, but it is likely that the
minimum velocities are higher than the 11 ft/sec velocities associated with
a 2-ft drop. Therefore, the results should be treated as approximate.

DISCUSSION

To account for the irregular geometry of the isolation door, an attempt was
made to bound the problem by assuming a minimum contact_area of 4 in®
(edge/corner drop) and a maximum contact area of 182 in® (flat bottom drop).
Calculations are attached. The results are summarized below.

A maximum crater depth of 2.4-in. was.predicted for the worst-case contact
area of 4 in%, which is well below the 2-ft floor thickness. For the flat
bottom drop, a maximum penetration of l.l-in. was predicted.

In addition to penetrating the top surface, there is a potential for
"scabbing” or "spalling" to occur on the underneath surface. Reference 1

Hanford Qperations and Engi ing Contractor for the US Departmaent ofEnergy
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estimates that scabbing will not accur for slab thicknesses greater than

22 6-in. However, in Reference 2, scabbing depths as great as 18.3-jn. are
predicted for a 2,426 1b missile (claosure door weight) with a 4.0 in
footprint.

It is emphasized that the above worst case predictions are conservative,
with the primary conservatism being the minimum size of the contact area of
the isolation door missile. For very small penetrations, a small contact
area is feasible for an edge/corner drop, but as the penetration magnitude
increases, a corresponding increase in contact area would accur for the door
missile. Also, the scabbing prediction is based upon tests involving
concrete slabs with no soil on the back side. The soil backing should
reduce the magnitude of the scabbing.

CONCLUSION

Ignoring these conservatisms, and using the worst case predictions, the
worst combined penetration and scabbing is 2.4 + 18.3 = 20.7 in., which is
less than the floor slab thickness of 24 in. Thus, it is concluded that-a
significant floor leak due to a 2-ft high isolatiaon door drop is highly
unlikely. It should be emphasized that the above predictions do not address
floor cracking. However, if floor cracks should occur, the leakage rate
should be small, and the cracks should be repairable.

(73 by

B. V. Winkel, Fellow Engineer
Facility Stress Analysis

rw

Attachment

C-52



?

DESIGN CALCULATION 'WHC-SD-SNF-DA-OOS, Rev. 0

(1) Orawing __H-1-21054 & H-1-21071__ (2) Ooe. No. (3) Page -/ —ot: 3~
(4) Building __105-KE, 105-KW (5) Rev. (6) Job No.

(7) Subject __Isolatiori Door Orop Qriginator 8. V. Winkel Date _/o//5/a%
(9) Checker Wl Date ____/o/r /9L

References: (1) Structural Analysis and Design of Nuclear Plant Facilities, Section 6.4.1.2, ASCE
Manual No. 58. (2) Topical Report, Design of Structures for !mpact, BC-TOP-9A, Bechtel Com.

Input Parameters

i=1.2 i=1 is upper bound soluinn, i=2 is lower bound solution
W = 2426 Closure door weight, |bs.
h=2 Max. drop height, ft.
g =322 Accel. of gravity, ft/sec 2
Ay =40 Assumed min. footprint area, sq. in.
A, =182 Assumed max. footprint area, sq. in.
D. - “ & Effective projectile diameter, in inches, for non-cylindrically shaped missiles
i r per Ref. (1)
]

fc = 3000 Concrete design strength, psi
t =24 Concrete flaor thickness, in.

v = \"2’g'h

v=11349 Impact velocity, ft/sec

Edge Drap:

Door Battom Dimens.; 4.0X43 =182 sq.in
{Assumed Max. Cantact Area}

Assumed Min. Cantact Areal
4.0X1.0=4.0sqg.in.

Flaor Thickness: 2 ft. ] -
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Penetration Calculations
Note: "Penetration defined as "depth of crater formed at
; zone of impact” per Ref. (1).
Ref. (2), Section 2.1.1: -

Kp =0.0035
W .. . . .
Ap; = oy Missile weight divided by frontal area, psf
(
=
X. = 12-Kp-Ap: | '/1' v ) Eq. (2-1), Ref. (2)
. = . -+ 1O * {&e=1), .
' Rl ﬂ 215000 4
[ & ::. - z)
i [
Xl =il-e = )X Eq. (2-2), Ref. (2)
/0.9541
X1 = ' 0.021 /' Upper and lower bound penetration predictions, in. per Ref. (2)
Ref. (1) penetration predictions:
N =114 Conservatively assume "sharp nase” missile
130
K = —
v \18
X 2 (BKNWD,r | oo Eq. 6.33a, Ref. 1, for x0<2.0
t N t IOOO'Di
2.445 . L
Xx= Lia Ref. (1) penetration predictions, in.
. 1
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Perforation:

"Perforation” defined as "the thickness of a concrete element that will just be perforated by a
missile” of weight, W, and diameter, D, per Ref. (2).

4 W 1.33
T, - 2 — 1020) Eq. (2-3), Ref. 2
Jee Dy
T= ‘-' 113 13‘} Upper and lower bound perforation thickness
T10.364 predictions ‘
Scabbing;

"Scabbing” definition: "the peeling off (ejection) of material from the back face of the target”. Ref. (2)
states that scabbing is not initiated as long as the slab thickness is greater than twice the perforation
thickness, T. Since twice the max. perforation (2 x 11.3 = 22.6 in.) is less than the floor thickness of
24 in., scabbing should not occur. However, Ref. (1) does not specify a thresheld thickness for
scabbing initiaion. Therefore, the following scabbing predictions were made.

155 . whyd
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H el RSN
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£q. 6.40, Ref. 1, for salid steel missile
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Eq. 6.41, Ref. 1, for steel pipe missile

18.302
=( ) Solid steel missile scabbing predictions, in.
\ 12.494}
19213 .
s2=( 6.2 \} Steel pipe missile scabbing predictions, in.
V0.9 ¢ :

. C-55

BN saraiabec - -
M A XL T e TR T SRR Sy P e -y P —————




