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CALLAWAY PLANT UNIT 1
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CLARIFICATION OF RESPONSES TO SAMA RAIs TO THE CALLAWAY LRA
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1. RAl1.a

The response states that for the new model, consequential loss of offsite power (LOSPs)
account for 28 percent of the station blackout (SBO) frequency and only 2.5 percent of the core
damage frequency (CDF). This indicates that the benefit from an SBO or LOSP mitigating
SAMA should be increased to account for the omission of consequential LOSPs. Also, the
impact on other SAMAs of increase in total CDF should be considered. If it is assumed that the
likelihood of an SBO is the same for the consequential LOSP as it is for the LOSP initiator, the
above indicates that the total SBO frequency (and therefore total LOSP frequency) is
approximately 39 percent higher than the frequency due solely to the LOSP initiator alone.
Incorporating this in the Rev. 4B probabilistic risk assessment (PRA) results yields an increase
in CDF of 2.17E-06 (39 percent of 5.58E-06) or 13 percent of the SAMA baseline CDF of
1.66E-05. The NRC staff plans to discuss this in the safety evaluation report (SER) and
consider these factors in determining the cost-beneficial SAMAs. Based on current information,
while several SAMAs are marginally cost-beneficial at the 95th percentile, considering the
conservatisms in the assessment, the staff would not consider them to be cost-beneficial. This
conclusion could change due to the responses to other requests for clarifications. Clarify this
information.

Callaway Response

This request was clarified during the call, no further response is necessary. See Reference 4.

Corresponding Amendment Changes

No changes to the License Renewal Application (LRA) are needed as a result of this response.
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2.RAl2d

The response does not provide a response to the last portion of the RAI which states:

"Also, if the source terms for each release category are not bounding, then provide
justification of how the impact of higher source term sequences are accounted for in
determining the benefit of potential SAMAs, or provide a sensitivity analysis using
bounding case source terms."

While the response indicates that both likelihood and potential offsite effects were considered
for large early release frequency (LERF) categories, no details are provided, and further, for
other release categories, the most likely sequence was chosen. Provide further justification that
the source terms selected provide an adequate analysis of the benefit of each SAMA.

Callaway Response

The representative sequences for each LERF release category considered both the likelihood
and consequences, while each non-LERF release category utilized the most likely contributors.
For all release categories, the dominant Level 1 and Level 2 sequences were identified and
considered down to at least a 10% contribution, sometimes less. Based on engineering
judgment, none of these dominant sequences were expected to increase the consequences
more than the chosen representative sequence. More severe (bounding) scenarios could have
been considered, but would have a much lower frequency (at most a 10% contribution).
Therefore, for all release categories, sequences that could have had higher consequences
would have much lower frequencies, and therefore not be expected to have a great effect on the
SAMA results. There are no specific sensitivity runs that use truly bounding consequences for
every release category.

Corresponding Amendment Changes

No changes to the License Renewal Application (LRA) are needed as a result of this response.
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3.RAl 5.a

The response provides a description of NFPA 805 FPRA results in terms of important fire areas,
scenarios and modifications identified in the 805 transition LAR. The 805 LAR modifications
were included as SAMAs and considered cost-beneficial. No other fire related SAMAs were
considered. It is not clear if the 805 FPRA results were reviewed to determine if there would be
any further modifications that might be cost-beneficial. Provide the core damage frequency of
the important fire scenarios from the NFPA FPRA. Also provide a discussion of the potential for
cost-beneficial mitigation of the risk of the important fire areas and/or fire scenarios considering
their contribution to the total Callaway CDF.

Callaway Response

There was no formal review for SAMAs beyond the identified modifications. The NFPA-805 fire
PRA was not completed at the time the SAMA analysis was performed. The fire PRA team
position was that no other items should be considered under the NFPA-805 transition process,
although this was not performed as a formal SAMA assessment. The Level 2 and Level 3 PRA
models used to determine the benefits of SAMA items are based on PRA Update 4b. They
cannot interface with the new Fire PRA without extensive modification and analysis. In addition,
the NFPA-805 fire PRA is still undergoing changes due to additional plant modifications being
installed.

The current Callaway fire PRA results show 14 fire scenarios that are individually greater than
1% of Fire CDF. These scenarios are listed in Enclosure 2, Table 1.

These 14 scenarios make up approximately 56% of the total fire CDF and 7 of the 14 scenarios
are dominated by RCP seal LOCA with additional contributions from seal LOCA in several other
scenarios. Callaway is scheduled to install the SHIELD™ (no-leakage) RCP seals (SAMA 58)
in Refueling Outage 19 (RF19), Spring 2013, which will address a large percentage of the fire
risk significant scenarios. In addition, the risk profile will be so significantly changed that it is not
warranted to evaluate any further changes until the PRA modeling for the SHIELD™ seals is
completed following RF19.

Corresponding Amendment Changes

No changes to the License Renewal Application (LRA) are needed as a result of this response.
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4. RAI 5.b

While the response states:

"The 1999 internal flooding analysis used as a basis for the SAMA identified only one
flood that was below the screening value used. After implementation of the internal
flooding task force recommendations, this flood was considered an acceptable risk and
no further actions were needed."

it does not discuss if the results of current internal flooding analysis were reviewed to identify
potential cost-beneficial SAMAs. The Update 5 internal flooding analysis CDF of 6.21E-06 is
sufficiently large that cost-beneficial SAMAs for important flood sequences are possible.
Mitigating an internal flood scenario that has a CDF of approximately 1.1E-06, or 18% of the
new internal flood total CDF, would be cost-beneficial at the 95th percentile at the minimum
hardware cost of $100,000. A flood scenario with a CDF of 1.8E-07, or 2.8% of the new internal
flood CDF, would be cost-beneficial at the minimum procedure cost of $15,000. Provide the
CDF of the important internal flooding scenarios or sequences from the Update 5 internal
flooding analysis and a discussion of the potential for their cost-beneficial mitigation considering
their contribution to the total Callaway CDF.

Callaway Response

The Update 5 Internal Flooding analysis was not reviewed in detail to identify potential cost-
beneficial SAMAs. This flooding analysis was not available at the time the SAMA analysis was
performed. The Update 5 Internal Flooding analysis is based on a significantly different PRA
model than the model used to calculate the SAMA benefits. In order to determine benefits from
the Update 5 PRA, the full Level 2 PRA model and Level 3 PRA models would require extensive
modification.

The current Callaway Internal Flooding analysis results show 17 flooding scenarios that are
greater than 1% of Flooding CDF. These scenarios are listed in Enclosure 2, Table 2.

These 17 scenarios make up approximately 70% of the total internal flooding CDF, some of
which are primarily seal LOCA events with additional seal LOCA impact in other scenarios.
Although no formal SAMA exists specifically for seal LOCA flood zones, original SAMA 58 is
applicable. Callaway is scheduled to install the SHIELD™ (no-leakage) RCP seals in Refueling
Outage 19 (RF19), Spring 2013, which will address associated internal flooding scenarios. The
risk profile will be changed to the extent that it is not warranted to evaluate any further changes
until the PRA modeling for the SHIELD™ seals is completed following RF19.

SAMA 160, modification to change the impact of flooding through the Control Building
dumbwaiter, was added while the internal flooding analysis was still being performed.
Personnel participating in the internal flooding analysis had identified this flood path as
potentially risk significant and having a low cost of implementation. These personnel also
participated in the SAMA Expert Panel Review and added this item to the list of SAMAs.

Analysis is currently underway to determine a more realistic flood height capability for certain
plant doors affecting internal flooding. It would limit flood propagation if the evaluation shows
the doors are currently capable of higher flood heights or if these doors could be modified to
increase their capability to a certain critical flood height. The results of the analysis will be
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considered for implementation as potentially cost-beneficial. This analysis has been added as
SAMA 189. This SAMA is considered potentially cost-beneficial due to management having
directed that the analysis proceed. Tables 5-1, 6-1, 7-1, 8-1, and 9-1 have been updated to
include SAMA 189. These updated tables are included at the end of this enclosure.

In addition to these specific flooding SAMA items, numerous SAMA items generically address
loss of equipment impacted by floods in the flood zones listed in Enclosure 2, Table 2.

Corresponding Amendment Changes

No changes to the License Renewal Application (LRA) are needed as a result of this response.
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5. RAl 6.c

A new SBO value of 7.85E-07 compared to the earlier (and repeated value in the response to
1.a) of 4.71E-06 is given. Neither is consistent with that inferred from SAMA 2 Case NOSBO of
2.0E-06 (12% of 1.66E-05). The elimination of SBO sequences from the SAMA model resulting
from Case NOSBO should have the same percent reduction in CDF as the SBO contribution to
the total SAMA model CDF. If the SBO of 7.85E-07 is correct this is 4.73 % compared to the
Case 2 result of 12.1%. Provide an explanation of why the Case NOSBO reduction in CDF is
different from the correct SBO contribution to the total CDF.

Callaway Response

The original case NOSBO (2.0E-06/yr) considered only failures of the diesel generators. The
case did not consider failure of the diesel generators due to support systems. This caused
Case NOSBO to underestimate the potential benefit of elimination of all EDG failures. However,
this case also did not consider recovery of AC power from the Alternate Emergency Power
System (AEPS) given failure of the onsite diesel generators. Thus, this case represented
failures of the EDGs and sequences initially recovered by power from AEPS. In a large
percentage of the cases loss of onsite AC power is recovered through the AEPS, and so this
had an appreciable impact on the results. The SBO related CDF of 7.85E-07/yr represents
failure of the EDGs, including those from EDG support systems, without sequences where
power is recovered from AEPS.

Corresponding Amendment Changes

No changes to the License Renewal Application (LRA) are needed as a result of this response.
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6. RAI7.b

The revised response indicated that the evaluation of SAMA 186, to evaluate procedures to
provide fire water to the ESW system, was changed from SWO02 (no failure of ESW pumps) to
FWCCW (add fire water as a backup source of cooling to the CCW heat exchangers) and
resulted in a decrease in benefit from $635K to $1K). It would appear that SW02 better
represents the benefit of this SAMA. Justify the selection of Case FWCCW.

Callaway Response

Case SWO02 applies to all loads supplied by ESW, including the EDGs, not just the CCW heat
exchangers. Emergency procedures are already in place to provide backup cooling to the
EDGs using onsite fire trucks in the event that ESW cooling is lost. Case FWCCW evaluates
the specific benefit of providing fire water for cooling only the CCW system heat exchangers.
This is because SAMA 186 was intended to evaluate providing backup cooling to only the CCW
heat exchanger loads.

Corresponding Amendment Changes

No changes to the License Renewal Application (LRA) are needed as a result of this response.



ULNRC-05947
January 15, 2013
Enclosure 1 Page 9 of 86

7.RAl1.a

The SBO value given of 4.71E-6 is different from that given in the response to 6.c of
7.85E-07, which states that the earlier value in incorrect. Provide the correct value for
the frequency of total loss of AC power to the station. (See also the question concerning
RAI 6.c above.)

In the last sentence of the response, clarify whether or not the internal flood induced
ATWS and SBO sequences are included in the ATWS (3.14E-7) and SBO (4.71 E-6)
values quoted earlier in the response.

Callaway Response

The 4.71E-6/yr value included in the response to 1.a included sequences where AC
power was recovered from the Alternate Emergency Power System (AEPS). The
correct CDF value for total loss of AC power is 7.85E-07/yr.

The frequencies of the internal flood induced ATWS and SBO sequences are included in
the total internal flood CDF but are not included in the ATWS (3.14E-7) and SBO (7.85E-
07) values.

Corresponding Amendment Changes

No changes to the License Renewal Application (LRA) are needed as a result of this response.



ULNRC-05947
January 15, 2013
Enclosure 1 Page 10 of 86

8. RAI 6.d

Case FWO02 eliminates failure of all feedwater (FW) check valves and had a CDF reduction of
5.5 percent. Common cause (CC) failure of the 4 main feedwater (MFW) check valves (AEV
120 -123) is listed along with failures of individual valves. Not listed is CC failure of 4 check
valves (AEV 124 -127) from motor-driven auxiliary feedwater (MDAFW). Results of the
importance analysis appear to indicate that this later failure was included in this case since it
gives the 5.5 percent results. Clarify this information.

Callaway Response

Case FWO02 included the individual and common cause failures of valves AEV 124-127 in
addition to AEV 120-123.

Corresponding Amendment Changes

No changes to the License Renewal Application (LRA) are needed as a result of this response.
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9. RAl 6.9

The response states that:

"For SAMASs 1, 2, and 5 in addition to the TDAFW pump dependency, loss of DC
impacts the availability of instrumentation. Emergency Coordinator Supplemental
Guidelines exist for the use of portable generators to provide backup power on extended
SBO events. This backup portable power is not credited in the PRA."

It is not clear that the availability of this backup source of power and these guidelines would
reduce the benefit of SAMA 5, DC bus cross-ties, revised to include the impact on
instrumentation, to such an extent that this SAMA would not be cost-beneficial. Provide a
discussion of the impact on the benefit for SAMA 5 of including the mitigation of the loss of DC
instrumentation and a further justification for the evaluation of SAMA 5.

Callaway Response

The instrumentation powered by DC power is not directly modeled in the PRA. The procedural
guidance in the Emergency Coordinator supplemental guidelines provides for installation of a
portable generator to provide power to the battery charges. This provides a greater benefit than
a cross-tie to another battery. A battery cross-tie only extends the availability of the DC bus
until the second battery depletes. Use of a portable generator provides DC power availability as
long as fuel is available for the generator. Callaway is currently developing additional guidance
on the prolonged use of portable generators as part of the post Fukushima response. Use of
the generator provides a greater benefit in prolonged SBO conditions that would deplete both
the primary and the cross-tied battery.

Corresponding Amendment Changes

No changes to the License Renewal Application (LRA) are needed as a result of this response.
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10. RAI 6.9

Relative to RCP seal modeling and a SAMA to use improved seals, Case RCPLOCA gives a
5.5% reduction in CDF for SAMAs 55, 56 and 58. This seems low compared to that for other
plants and it should be different for both SAMAs 55 which includes a dedicated diesel and
therefore mitigates RCP seal LOCAs for an SBO and SAMA 58 which is for new improved seals
which should also be beneficial for SBOs then for SAMA 56 which doesn't mitigate against an
SBO. The response to RAI 6.q says this case eliminates all RCP seal LOCA events that are
caused by failure of seal cooling and injection except those which occur as a result of a support
system initiating event such as loss of CCW. The Loss of CCW and Loss of SW add up to 1.4%
of the CDF. Is mitigation of RCP seal failure due loss of AC power (SBO) considered in the
case? If not, justify this approach and assess the impact on the benefit of these SAMAs.

Callaway Response

The existence of the AEPS and the non-safety auxiliary feedwater pump reduced the risk
associated with RCP seal failures. The additional AC power source and cooling ability provided
by these modifications already reduce the probability of RCP seal failure and thus the relative
reduction in overall risk due to elimination of seal LOCAs is not as significant as it is for plants
that do not have these modifications installed.

In addition, the modeling of case RCPLOCA was examined in more detail. It was determined
that this case did not include those RCP seal LOCA events that were hard coded in the event
tree logic. The original case included RCP seal failures due to LOSP and SBO, but did not
include seal failures due to loss of CCW or loss of all service water initiating events. No re-
evaluation of this case was performed since Callaway is scheduled to install the SHIELD™ (no-
leakage) RCP seals in RF19, Spring 2013, which will address a large percentage of the risk due
to failure of RCP seals. In addition, the risk profile will be so significantly changed that it is not
warranted to evaluate any further changes until the PRA modeling for the SHIELD™ seals is
completed following RF19.

Corresponding Amendment Changes

No changes to the License Renewal Application (LRA) are needed as a result of this response.
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11. RAI Table 7-1

A number of the percent reductions in offsite dose risk in Table 7-1 are given as 0.00%. Does
this mean that there is no reduction (i.e. zero) or that it is less than 0.005%? For several cases
where 0.00% is given we believe that 0.00% is in error. Please provide the necessary
corrections.

Callaway Response

All values for offsite dose reduction that are shown in the Table 7-1 as 0.00% are actually less
than 0.005%; the rounding to two decimal places causes them to be displayed as 0.00%

Corresponding Amendment Changes

No changes to the License Renewal Application (LRA) are needed as a result of this response.
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12. RAI 5.d

The Oct. 18 revised response to this RAl indicated that automating the initiation of CCW flow to
the RHR heat exchangers was now considered cost-beneficial with a 95th percentile benefit of
$132K and a cost of $200K. Explain.

Callaway Response

During the expert panel discussion of this item, it was noted that Wolf Creek had implemented
this modification and felt it to be beneficial. Even though the estimated cost was greater than

the calculated benefit, Callaway management believes it to be beneficial in areas outside the

SAMA and thus close enough to be considered potentially cost beneficial.

Corresponding Amendment Changes

No changes to the License Renewal Application (LRA) are needed as a result of this response.
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13. RAI 6.

The response provides a description of SAMA Case LOCA 12 used to evaluate SAMAs 25, 26,
and 39 which include passive or independently powered injection systems. The calculated
benefit does not include that associated with loss of AC power. This would appear to be non-
conservative for at least those SAMAs which do not rely on AC power. Discuss the impact of
this non-conservatism.

Callaway Response

The original LOCA12 case considered only the failures of the HPI and charging pumps and did
not consider the loss of AC power which would be mitigated by SAMA items which provided
independent AC power. This case was revised to modify the fault trees for the HPI pumps and
charging pumps to remove the dependencies on AC power, room cooling, and cooling water
from those pumps. The revised case results in a 22.61% reduction in Offsite Economic Cost
Risk (OECR). With a benefit of $616K and a 95% CDF benefit of $1.3M, SAMAs 25, 26, and 39
are still considered not cost-beneficial.

Corresponding Amendment Changes

No changes to the License Renewal Application (LRA) are needed as a result of this response.
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14. RAl 7.a

The discussion of Wolf Creek SAMAs 1 and 14 indicate that the AEPS has a spare
breaker that could be used to supply the loads in these SAMAs. Our understanding is
that credit for the AEPS to supply plant loads is already included in the Callaway PRA
and thus what is included in new Callaway SAMAs 187 and 188 and the resulting benefit
is not clear. The analysis cases used to evaluate these SAMAs (SBOMOD and
SBOMOD2) both reduce the SBO frequency due to the benefit of the added availability
of AC power to certain equipment. Depending on the function of the AEPS and the
definition of SBO, it is possible that if credit for the AEPS is already given it must have
failed in order for there to be an SBO. Explain the credit for AEPS, the description of
these SAMAs and the benefit calculation.

In the discussion of Wolf Creek SAMA 3, Case 4KV, used to evaluate the benefit of
revised SAMA 11 (to prepare procedures for using existing equipment to cross-tie 4kV
busses), is described as resolving SBO sequences assuming a 0.05 failure rate for the
cross-tie then removing this failure event from cutsets involving failure of both
emergency diesel generators. Exactly what this accomplished is not clear since all SBO
sequences must involve failure of both emergency diesel generators (EDGs). Clarify this
information.

Callaway Response

The PRA contains modeling for AEPS to supply those plant loads that are capable of
obtaining power from AEPS. Not all plant equipment is able to obtain power from AEPS.
Implementing these SAMAs by the installation of an additional diesel generator were
shown to not be cost beneficial. Plant personnel proposed using the spare AEPS supply
circuit breaker as a lower cost alternative of accomplishing a similar function. The use of
the spare AEPS supply circuit breaker is considered to be potentially cost beneficial.

This SAMA case was revised. This case first generated a fault tree reflecting loss of
offsite power conditions along with the major component failure combinations that would
fail both EDGs or both ESW trains. This fault tree was quantified and the resultant
cutsets were removed from the total internal events core damage, LERF, and Late
release cutset equations. The resulting files included those core damage cutsets where
consideration of an AC bus cross-tie might reasonably provide some benefit.

The total internal events core damage frequency is 1.655E-05/yr. Removal of loss of
offsite power cutsets where both EDGs or both ESW trains fail results in a core damage
frequency of 1.264E-05/yr.

It was assumed that an AC bus cross-tie would have a failure probability on the order of
5.0E-02. This factor was applied to all remaining cutsets which included failure of an
EDG. This resulted in a final core damage frequency of 1.225E-05/yr.

The benefit due to addition on an AC bus cross-tie would therefore be approximately
3.9E-07/yr (1.264E-05 — 1.225E-05). This equates to a benefit of $75K with a 95%
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uncertainty benefit of $159K. Based on Wolf Creek’s estimated implementation cost of
$330K, installation of an AC power cross-tie would not be cost beneficial.

Corresponding Amendment Changes

No changes to the License Renewal Application (LRA) are needed as a result of this response.



[eEMBUdyY 8SuadIT 10} Joday |eluswuoIAUg
L 1un jue|d Aemejed

L 2a/ov ‘Aljige|iene Jojelauab [9salp pasealou| ‘Buljood |9saIp 10} 921N0S dnyoeq e se WalsAs Jajem ally asn 6l
L 20/2V ‘Aligejieae Joyesauab [asalp pasealou| Jlo |eny [9salp Bulysius|dal Joj sainpadold dojanaq 8l
L 20/2V ‘Aligejieae Jojyesauab [asalp pasealou| “(8)1S JUN-NINW) |10 [oN} |9SAIP IO} B1}-SSOID B d)edl) Il
uawdinba aul .
_‘ oa/ov -luouy Buioddns saiddns Jamod jo AjjigejieAe pasealou| sa||ddns Jemod sjqudnuusjuiun sroiduw ol
L 2d/0V Jamod QY 81Is-uo Jo AjljigejieAe pasealou| “J0)es9uab auiqiny seb uo uonoslold opeulo) [jesu| Gl
L 20/0V “Jamod QY 8}Is-Uo Jo Ajljige|ieAe pasealou| "Jojesauab auiqiny seb e |jeisu| vl
L 2a/0V "Jamod 8yIs-}0 Jo sso] Jo Ajjigeqoid paonpay "90In0s Jamod 8)is-}J0 paling ‘|euciippe ue |jeisu| el
L 0a/ov 1amod QY 81Is-uo Jo Ajjigejieae pasealoul| (8is yun-inw) jun Jayjo yum Ayjigedes an-ssolo sjemod Qv a1eal) zZl
L oa/0v Jamod QY 81IS-uo Jo AjljigejieAe pasealou| ‘AIjIge ai-sso1o sng AX-91 ' aAoldw| L
L 2a/0V ‘uopjelado Jojesauab [asalp papuaxg "sduy Jojesauab [asalp jo ssedAg mojje 0} ainpaooid asinay oL
L 2a/0V “Jamod Qv AousbBiawas 8}is-uo Jo AjjigejieAe pasealou| "Jojesauab |9salp [BUORIPPE UB 9pIA0Id 6
'sasng OV A0ZL "sjeuBis uolienjoe JUsaAPEU] SBSNED
_\ 24V OM]} JO SSO| 0} asuodsal [NJSSa2INS JO S8dUBYD paroidw||  Ydiym sasng Qv AOZ ) OM} JO SSO| 0} asuodsal uo Bululel} asealou| 8
. “1amod Agpuels 0} jew.iou
I oa/ov snqg OV [E}A A 0Z1 dU} Jo Ajllige|ieAe pasealou| WOl SNG OV [BIA AOZ| SU} JOJSUEJ} O} 8InjEs) OEWOINe Ue ppy L
3 04/ oV 'SNq OV [BYA A 0ZL 8Y} JO Alligejieae pasealou| "wielshs Qv [BJIA AOYZ/0Z) 83 0} Jemod O [BUOlIppE 8piroid 9
L 2d/0V ‘wiaysAs samod O Jo Ajige|ieae panoidw| 'SOI}-SS0.0 sNq D 9pPIACIH S
| 20/0V '0gs ue buunp Ayjigejieae Jemod D@ papusixg ‘Buippays peoj snq 9@ aroldw| 14
r 0aRv ‘weshs Jemod 0@ Jo Aiiqeiiere panolduil Alsneq uaAup-jesalp ‘ajgepnod B.MMMQMwhnm_.MMMm_W%om_ﬂwwﬁwm €
5 0d/0V '0gs ue Buunp Ajjgejieae Jemod D@ pepusx3 "S||90 9Ny Yim saliepeq ploe-pes| aoe|day 4
! 0a/ov LONEIS OGS Ue BuLNp AulIgeleAe a;o.moom_n._www%uwwm Ayoedeo Aiepeq 0@ feuonippe epinold| |
JaquinN
?ainog v,%%_,e.uw"_ uoissnasiq juawanoidwy) jenpusjod >M>_b_wﬂwo

98 Jo g| abed

‘sojepipued YINVS 40 IS "L-G djqel

| @insojoug
€102 ‘GL Aenuep
L¥650-D4NTIN




[eEMBUdyY 8SuadIT 10} Joday |eluswuoIAUg
| Hun weld Aeme|ien

"(Ayoedeo | MY Bulbusjieyo syD0

Buijoo)n ‘[9A8] MO| palioads e sayoeal ) 92U0 Jue}
b alo 4eyjo Jo) eimdn eqny Jojeleush Weels e JO JueAs abelo)s Jojem Jojoeal ay) ||11ed 0] 8inpadold pue alempley spIAol 23
d a2y} ul Ayloeded yue) abeio)s Jajem J0joeal papualx] 1S 19} ¥ Ui l1yed 0} P P PIEY SpINCId
Buijoo) -UONONS 6 AIldENa] DesUEUU ‘uone|dap yue) abelo}s Jayem Buidniel uodn spow uoe|NdIIval 0}
b alon W SO04 Jo Alqelisd p yu3 waysAs Buljooo 2100 Aousbiowsa ubije Ajjeanewolne o0y Ajljige ay) ppy 2>
Bujjood ‘uonons o Ajjigeljal paoueyu ‘UoRe|nalioal
b 210D W SO03 40 Alqeljss p qu3 waysAs Buljooo 100 Aousbiawae ubije Ajjlenuew o1 Alljige ay) ppy Le
Buijoon . .
L 0100 uonons SO 3 Jo Aljigerjal paoueyug sJaulelis uonons SOHJ anoldw) 0¢
Buijoon . .
L 0100 Agedes uonoalul panoudw)| -dwnd aaiy usALp-jasalp eiA uonoslul ayeulaye Joj Ajjigedes apinold 62
Buijoon . .
L 0100 Ajigedes uonoalul panoidw| wa)sAs uonoalul ainssaid mo| 8SIBAIP B ppyY 8z
Buijoon -uonesado ue BDUBIX 'SOLIBUSOS SANLY-UOU Ul uonezunssaidap
b alon W OI0d PUE IDdH popusiXy |9SSOA dljewolne Jiqiyul 0} siojesado mojje 0} ainpadoid asinay Le
Buijoon ‘s@ouanbas 0gs ‘[osalp
b 210D pue DO |[ewsS wolj }jaw 8102 jo Aouanbaly paonpay | uspuadspur yim dwnd uonosful ainssaid ybiy [euoiippe ue apinold 9
Bujjood ‘s@ouanbas 1jow 8109 Jo uonuaraid paroidw ‘wejsAs
b alon W 4 B P _ uonoalul ainssaud ybiy aaissed Jo aAjoe Juspuadapul ue |jeisu| g¢
L 2Qa/0V Jouzeam ‘saul| Jamod ayis-jo Aing vz
alanas Buunp Ayjigeras Jamod a3is-1o panosdu| : :
L oa/ov SJUSAS PejE|S.-IoLIEOM "alnpadoid suonpuod Jayjeam a1anas e dojpaag o
|eusaixa Buimojjoy Azanooal samod 8)is-4j0 paroidul| o
‘Alanooal ‘0gs
b 0aRvY Jamod ayis-1jo Bulinp Ayjigeqoud Jolis uewny paonpay ue Jaye Jamod ays-}Jo Jo Alonodau ul sdays aziseydws ‘Bujurely uj (24
"SI9WIOJSUBl) 92IAI9S UOIEe)S
L 20/2V Hun wouy sasng Aousbiawa-uou AY 91 f Jajsuel) jeyy ‘sixealq A 1 pajie} aoe(dal Jo Jiedal 0} sainpaooid dojenaqg 12
slayealq Jo ainjie} wolj Alanooal Jo Ajjigeqold pasealou|
L 20/2V ‘AlljIge)iene Jojelauab |osalp pasealou| ‘Buijoo9 [asalp J0 824n0s dnxyoeq Mau e ppy 0z
JaquinN
@oInog VIAVS uoissnasiq juawanosduw] [erauajod VINVS
JO snoo4 A
eme||e)

98 Jo 61 abed

‘sojepipued YINVS 40 IS "L-G djqel

| @insojoug
€102 ‘GL Aenuep
L¥650-D4NTIN




[eEMBUdyY 8SuadIT 10} Joday |eluswuoIAUg
| Hun weld Aeme|ien

L mw_g_mw\w ‘MS 10 Aljigejieae pasealou| 'sdwind pAS Joy Jemod [04ju02 D Juepunpal ppy cp
Buijoo “aunjte} uonosfut Aejes ‘uonjezunssaide
L 1009 ainssald-ybiy pue YOO [[BWwsS JO JUsAd ay} Ul uonoaful nezl P FA%
8100 wasAs Buijooo 8100 Aousbiows ainssald mo| sSmojy WiaysAs JUej000 10}08a1 10} sebUEYD 81npeoo.d SXEy
BUII00 “aln|ie} uonoslul Ayojes
L m.h_o Y ainssaid-ybiy pue yOOT |[BWS JO JUdAS 8y} Ul uonoalul ‘wd)sAs uonezunssaldap Juej009 J0JOB3I B 3)eal) Ly
9 wa}sAs Buljood 8109 Aousbiows ainssald Mo| SMO|Y
‘(seale weals ulew 0} UOIB|IJUSA OU) palajunooud .
L Buijood aq Aew sainjesadwa) eale Yybiy Yoiym Ul SJUSAS Jnoxoe|q INOXOBI] LUOKEIS B UI SSAJeA J31ja1 pajesado-jold oy
al0) uoness Buunp uonesado _Emm.moo:.w j0 m.vocmco ponosdu| apis Auepuodas Jo uonelado [enuew ‘ajowsal Joj Ajljiqgeded apinold
| pue -ybiy ayy uiypm AysieAlp apiaoid
BuI00D 0} SI YINVS SIU} JO Judjul 8y} ‘JoramoH “uonos(ul Ajojes sdwnd pasomod
r 210D j0 ow_M._?ﬁom mmwumﬁ__F»\”\_,mHmwwcwomﬂw%__/w%w_ﬂwcmm%w»w -19salp yum sdwind uonosful Ayajes oL1308[8 Inoj 8y} Jo om) aoe|day 6¢
uonoalur Ayajes mc.ﬁ 0 m‘_.s_._mv_ 5SNED UOWWOD paonpay
. Buijoon -syped UOoBIUI JO BIN|IE} SPOLL UCLULLIOD PEONPaY ‘SaA|eA pajelado-lie OM] pUB %O8UDd OM) 0} SOABA 308UD N0y ge
210D AR : WoJ} UOoNoNS Yue) a6elo}s Jajem J0joeal Juswule}uoo-ul sy} abueyn
‘abewep 8109 Jo
) Buijoon Aouanbauy ay} asealosp pjnom apelbdn ue ‘yHOT [lews 'SYD01 J6
alon e 9)ebijiw Jouued Wa)SAS [0J1UOD SBWN|OA pUB [eOIWBYD|  |[ews a1ebiiw 0} WalsSAS [03U0D SWN|OA pue [ediwayd ay) apelbdn
ay} a1aym ‘009dy asnoybunsapn ayy | jueld e o4
Buijoon "aln|ie} uolje|nalnal .
L 0100 LI Pa]eIoosSE AIqeqold J0Le UBLWNY paonpay Buiurely Jojesado ui Juswubije uonenalnal Ajpwiy aziseydwg 9¢
) Buijoon -Kyi0edeo yuE) oBEI0)S JOJEM JOJOEaI PApUSIXT ‘AlojuaAul yue) abelo)s Jajem Jojoeal ulejuiew o} SyYDOT Yealq ce
al0) : -abue| Jo wnipaw ul Jaies sdwnd uonoslul ainssald moj 9oy
‘uonenoaJinal YOO T-1sod wiel-buoj Joy
sdwnd uonoalur Ayajes ayy ubijeal 0} pasu oy} sajeulwld@
buiiood Aqasay pue jue) 8beI0s Jojem J0JoBal JUSLIUIEIUOD "Jue} abel0)s Jajem Jojoeal JUsWUIBUOD-Ul UB SPIAOI
r 210D -Ul 8y} Ul $109]100 wisysAs Alewd sy} Jo yoeauq e e} 1S 19} } } e : PiAOId ve
woJy paseajal 1ajem aouls JuaAd YOO e Buunp sdwnd
uonos(ul A}ajes ay) 0} Jajem Jo 82JN0S SNONURUOD
JaquinN
924nog VINVS uoissnosiqg juswanosdwy [eljuajod VYINVS
JO snoo4 A
eme|jen
‘sojeplpued YINVS 40O )sSIT °L-G dlqeL
98 J0 0Z 9bed | @insojoug

€102 ‘GL Aenuep
L¥650-D4NTIN




[eEMBUdyY 8SuadIT 10} Joday |eluswuoIAUg
| Hun weld Aeme|ien

191EM ‘ ‘ JNOToEI ‘[9S3Ip P3}EJIPSP YIM
L UOIJE]S J0 ‘I8)em a2IAIBS ‘Jajem Buljooo Jusuodwoo| Gg
Buijoon wa)sAs uonosful |eas dwnd juejoo9 Jojoeal Juspuadapul Ue ||ejsu|
10 $S0| wouy abewep 2109 Jo Aouanbal) paonpay
) J81e M\ "saouanbas Jajem Buljoo9 Jo sso| ul Buneaylano |10 -fyoedes 110 aqn| dwnd BuiBieyd eseaioul vS
Buijoon aqn| 0} anp ainjie} dwnd Buibieys alojaq awi) paseslou|
e ‘saouanbas Jajem Buijooo mel |eijuassa ‘aw} dn-jeay Jayem
L mc_aow> 10 ss0| Bulinp (aJnjie} jeas dwnd jue|o0d Jojoeal pue) Bu1j009 Jusuodwod sy} puaixa 0} speoj Jajem Buljood Jusuodwod fole]
1009 Jajem Buijooo jusuodwod JO SSO| 810J8q SWi} Pasealou| Buippays azijeinpasoid ‘1ayem Buijood mel [elUSSSaS JO SSO| UQ
“191em Buljooo jew.ou Jo sso| e Buimojjoy uonos(ul .
191 A s|eas dwnd Buibieyd |002 0} Wa)sAs Jajem
L 6 [eas dwnd Buibieyo ay} uieyuiew o} sueaw e Buipinoid ZS
ulj00) Bu1j00D MmEeJ [BIJUSSSS JOYJOUEB MO||B O} SUOI}D8UUOD Slempley apInold
Aq Jayem Buljooo Jusuodwod JO SSO| JO 10818 paonpay
1S1EM 1oyem Buljooo yusuoduwod “J93em Buijoo9 Jusuodwod Jo sso| uo Buluiely jeuol)
r Buijoon 10 SSO| B Ja)je suoljoe Jojelado Jo $$800Nns paroiduw| } 1 } y _ IUIe]) [BUONIPPY VS
1818 YOO [ess
L BUIoO -aJnjie} |eas dwnd juej009 Jojoeal Jo Aljigeqold paonpay 0} Joud waysAs jue|00d Jojoeal 8y} umop Buljood Jo Ajjigelisap ay) 0S
11000 8109s19pun 0} ainpasoud Jayem Buijood Jusuodwod Jo SSo| oueyug
191 A -ain|ie} Buieaq dwnd o} anp abewep ‘sdwnd jue|009 Jojoeal ay} Buiddols ajeyjioe) 0} seinpasoid
r Buijoon |eas dwnd jue|009 Jojoeal Joj |enuajod paonpay | (J8)em 82IAI8S JO SSO| J0) Jayem Buijood Jusuodwod Jo Sso| 8oueyug 6v
"'SOABA
191NN uonejosi a|buis Auew ayj Jo auo jo ainjie} olydosise}eo "SOA|BA JUBA pue ulelp
_\ Buijoon 0} pajnquye aq ued Yolym JO awos ‘sjuans Buneniul| ayem Buijood Jusuodwod paso|d Ajjewdou jo Buidid weansumop ded 8y
Jajem Buijooo jusuodwod Jo sso| Jo Aouanbauy paonpay
L 1S1EM Suealos "Wd)SAS Ysem usalIos ay} aoueyug v
Buijoon 10 Buibbojo 0] anp AAS JO sSO] Jo} |eijuajod paonpay
19} M\ . .
L 600 J9)em Buijood jo Ajjigejieae pasealou| dwnd Ja1em a821AI8S B ppY oY
191NN "J9)em 92IAISS pue ‘sdwnd Jajem a21A18s Jo Buljood
r Buijoon Ja1em Buijooo jusuodwod Jo sso| Jo Aouanbal) paonpay jusuodwod pan-ss0.d Jo asn Joy aouepinb jeinpasold aoueyu] g
1S1EM washs "SI0JOW Paj00d-lie yum siojow dwnd aoe|de
b Buijoo) Buijooo Jusuodwod uo Aouspuadap SODJ 0 uoneulwIg jout pal e ! ¥ SO03 Idod [44
JaquinN
@oinos F%H,Mwn_ uoissnasiqg juswanosdwy jerpuajod VYINVS
Kemejjen

98 Jo |g abed

‘sojepipued YINVS 40 IS "L-G djqel

| 8insojoug

€102 ‘GL Aenuep
L¥650-D4NTIN




[eEMBUdyY 8SuadIT 10} Joday |eluswuoIAUg
| Hun weld Aeme|ien

olesuspuo : ue Buun ul AlojusAul papuaix ‘sdwind dnaxew
b D/lerempas ods HNp LSO Ut Aoy tpepueig yue)} obel0)s ajesuapuOd ay} 1oy [9saIp Juspuadapul Ue |[ejsu| L9
ajesuapuo . "SWa)SAS 91eSUBPUOD pUB J8)eMPad) 0] S82IN0S
L J81empas} Jo AlljigejieAe pasealou| 99
D/181eMpas Jarem mau Jo Bunsixa Jo uonosuuod Aouabiawa Joy Ajjige ajeal)
L lesuspuo “duy yueyd ‘apelfbdn uajem pasy [eubip e |jesu| G9
D/leyempaa | e Buimoj|o} Jajem pasy) ulew JO SSO| JO 8dUBYD paonpay o
o1eM -s106UBLOXO '91)-SS040 Japeay Jajem Buljood Jusuodwod e |jejsul Jo ‘walsAs
L BuI00)) JEOU [BAOLWS. 1B [ENPISS [000 0} ANIGE paAcid| Jarem Buijoo9 Jusuodwod ay} 0} WalsAs Jajem auly 8y} jo Juswubie 9
: : - [enuew Mmoj||e 0} SUOIIBIIIPOW Slempiey pue ainpadold jusws|dw|
1S1EM : eas dwnd juej009 Jojoeal Jo Aouanbaly paonpa "90.nos dnexew ainssaid ybiy e
b Buijoon vOoOTI JUEl } y } paonpay pue uonoalul [eas dnyoeq e se sdwnd wa)sAs uonuanaid aly asn €98}
J81e M\ "J9}eM 82IAIBS JO SSO| B Buimoj|o} *J19)BM 92IAJISS JO SSO| e Jaye asn dwnd
b Buijoon Buneaysano 0} Joud uonodsful ainssaid ybiy pepusixgy uonoaful Ayayes aunssaid ybiy Jebbels 0y sainpasold jusws|dw| 9
o1eM 600D "WYOOT |eas buunp uonoalul Jo ssoj uo aouepinb
L BuIl00)) 255 J0 $S0] 0} aNp BBEWEP 8100 J0 AuBNbal vmo:.nmw_ (@oueyus J10) apinoid pue ‘Jayem Buljood Jusuodwod JO SSO| Uo 19
: Mo} uinjas |eas dwnd jue|o09 Jojoeal a)e|os! 0} sainpadold abueyd
‘uonos(ul leas dwnd jue|ooo Jojoeal Juanaid
191EM 0} ybnous abue| uoISIEAIp MOl € Sejead buiuado "SaAleA Jaljal 8y} ybnouayy uoisianip mojy dwnd dnayew juanal
b Buijoon aAleA Jalas uonoaful aunssaud ybiy snounds yi Buijooo |eA Jalj84 oty U t uol b Mol e d 09
|jeas dwnd jue|009 Jojoeal JO $SO| Jo Aouanbal) paonpay
J9)e NN "vDOT |eas dwnd juej009 Jojoeal e 0} Buipes| .
b Buijoon J91em Buijoo9 Jusuodwod JO SSO| JO POOYI|YI] PaoNpay duwind Jejem 61000 JusLOdWIOD [EUOHIPPE UE lE}sul 65
I8l . .
L BuIl00)) VOO |eas dwnd juejo09 J0joeal JO POoyIdYl| PaoNpaYy s|eas dwnd jue|009 Jojoeas parosdul |[eysu| 8G
‘pasn
i9)e S| 821n0S Jomod sjeuls)e ue SSajun ‘JN0YOe|q UOIe)S
L mc_ﬁ_ow>o m:oc g “JorEm Mo_Emm 0 _995_ mc_woow_ E_wncoamhwo ‘uonoalul leas dwnd juejo009 Jojoea. Joy dwnd 3s8) odpAy Bunsixe asn /S
10 sSO| Wouy abewep 2109 Jo Aouanbaly paonpay
J9)e JNOIEIQ UONEYS ‘[esalp pajesipap Inoyim
L 1EM e ]0U Ing ‘Jajem a9IAI8s Jo Jayem Buijood Juauodwod . 19S8IP P8IEIPSP JNOU 9G
Buijoon 10 $50] WL} OBEWEP 8100 10 Aousnbe) peonpey waysAs uonoalul jeas dwnd juej009 J0joeal JUspuadapul ue |[ejsu|
VINVS equnN
@oinos uoissnasiqg juswanosdwy jerpuajod VYINVS
JO snoo4 Aeme
e
‘sojeplpued YINVS 40O )sSIT °L-G dlqeL
98 JO zzZ abed | @insojoug

€102 ‘GL Aenuep
L¥650-D4NTIN




[eEMBUdyY 8SuadIT 10} Joday |eluswuoIAUg
| Hun weld Aeme|ien

a)esuapuo ‘0510 DUE DB INISS899NS 10 Allgeaoid pesesoU 'po9|q pue pas} |NySSa00NSs 10} palinbal si auo Ajuo ey
b D/181eMpas Pa9Iq puE pos} 1Ny J0 Aliiqeq P | yons ‘sauo Jabie| yim sanjea Jaljal parelado-jo|d Bunsixs aoejday 6.
S18SUBDUO "OlJBUSIS JNOYOE|] UOIE]S
L } P ‘lenowal Jeay Aedap Jo Ajljiqelal pasealou| e Buunp Buipnjoul ‘wasAs 1ajempasy Aouabiawa sy} 0 dnyoeq 8/
D/le1empas
e se pasnh aq ued }l jey} os dwnd Jayempas) dnuels ayy AIpPon
a)jesusapuo "SJUSAD JO)EMPOD} MUIS }eay pue Jasuspuod
r D/181eMpas -J0-sS0| 0} anp abewep 8102 4o} [enuajod paonpay | e Jo Bunsisuod doo| uonoslal-jeay apis-Alepuodss ‘anissed e apinoid LL
a)esuapuo 19SUSPUOO U 0} UOISISAID "Jamod o Jie Jo sso| uo uado sjie} anjeA dnayew
b 191eMPad - Moy >jue) sbe.ols sjesuapuco Bunusnaid Aq sdwnd Jasuapuod ay} Il aAjeA dnasew Jasuapuod jo uonisod ainjiey abueyn 9L
o/ Ja1empas} Aeljixne ay} Joj Alojusaul Jayealb smojy : i :
a)esuapuo . .
L /IO1EMPED Alddns Jajem Jojelousab wea)s Jo Ajjige|ieAe pasealou| AKiojuanui Jojesausb weasis 1oy dnyoeq e se walsAs Jajem ally asn G/
] ajesuspuo -RIGEIIEA. 151eMpos) AJBIIXNE POPUSIXT ‘pajajdap aJe salsjeq uonels Jaye dwnd Jayempas) Aleljixne ”
D/181eMpas UaALIp-auIgIn} a8y} Jamod 0} siojesauab ajqenod Joy dnyooy apinoid
‘saousnbas
a)esuapuo 1N0XOB|q UOIJBIS-UOU Ul }SO| 8q Jamod |0Jju09 J18)empas) "1S0] Sl Jamod |0JjuU0D usaym
b D/ieyempaa | Aselixne pinoys yied ssa2ons e sapinoid 0S|y ‘JNoyoe|q|  WwaisAs Jajempas) Aleljixne jo uonelado [enuew |BOO| 8zI|eJnpadoid €L
uonels e Bulnp AjjigejieAe Jajempasy Aleljixne papuajx3
9)esusapuo . .
L /1B1EMPOO ] noxoe|q uonels e Buunp Ajjigeqold ssaoons panosdw]| ‘pajooo-jjas aq o} dwnd Jajempas) Aleljixne usAlp-auiqny ayy ALIPOIA Z.
L elesuspuo "WwIv)sAs Jajempasy Aleljixne ay} Jo Ajljige|ieAe pasealou| ey 12
D/lerempas * Ak abelo}s Jajempasy Aleljixne) yue) abelo)s ajesuspuod Mau e ||eisu|
Jomod .
a)esuapuo SOA|EA |0JJU0D
L 9)IS-140 JO SSO| B BUIMO|[0} Jie |0Jju0D 1o} S8J0og uabouyu 0/
D/lerempas moj} dwnd Ja)empasy AJeljIxne UusAlp-auIgJN} JO} SI0je[NWNIJE. |[Blsu|
ubije 0] uoljoe [Bnuew |eJ0] 10} PadU 8y} Sajeulw!|]
ajesuapuo ‘Ajjigejieaeun "SOA|BA UOISSIWIPE WEd)S UdALP
b D/lerempas aoueuajulew dwnd usAlp-auIgIN} [ENP PaoNpPay -auigJn) Jayempaa} Aleljixne punole SaA[BA UOIB|OSI [enuewl |[eisu| 69
L ojesuspuo "19]eMpad} JO Alljige|ieAe pasealou| ‘dwnd Jajempas) USALIP-I0JOW B ppy 89
D/lerempas e :
JaquinN
924nog VINVS uoissnosiqg juswanosdwy jerpuajod VYINVS
JO snoo4 A
eme|jen
‘sojeplpued YINVS 40O )sSIT °L-G dlqeL
98 JO ¢Z abed | @insojoug

€102 ‘GL Aenuep
L¥650-D4NTIN




[eEMBUdyY 8SuadIT 10} Joday |eluswuoIAUg
| Hun weld Aeme|ien

euswouayd ‘sjonpoud uoissyy pases|al Jo Buiqgnios ypm ‘sjusna 1aqqnuog unua A a|diniy g uondQ ‘84 pag |aAeIS)
b swueyuo) | SALY-uou Joy Aljigeded [eaowsal 1eay Aeosp pasealou| 1L uondQ ‘1eay Aedsp SA0WSI 0} JUSA JUSWIUIBIUOD PaJd)|l B ||eisu| v6
] euswouayd ‘syonpoud uoissly paseajal Buiggnios INOYIM ‘Sjuana |UBA JUBLIUIZIIOD POUSPIEY ‘POIGIUUN UE [BISU] €6
uswueyuo) | SAALY-uou Joy Aljigeded jeaowsal 1eay Aeosp pasealou| : i
euswiousyd ‘Apgedes Aeids juswuiejuod panosdw weishs Aeuds
b Juswiueu0) Hia } €} P _ JUSWUIBJUOD BY} Jo} 824n0s dnyoeq e se WalsAs Jajem allj 8y} asn c6
euswouayd . .
L JUSWUIEIUOD Ajgedes Aeuds juswuiejuod pasosduw| wa)sAs Aeids juswuiejuod aaissed e |eisu| 16
] euswouayd "Buiggnios yonpoud co_w‘_mz pasealoul pue ‘uoljoelsiul ‘warshs BuIPoO] AIIAED J0j0ES) € 518817 06
Juswiueu0) 9]9J0U0D 8100 padnpad ‘Ajljige |002 sugap padueyu]
L uabonIN/VI "'SAISI PUB SAYS 10 Alljigejiene panosduw| ‘sjusuodwiod onewnaud AJSIN PUB AYS aAoldw] 68
L uaboIN/VI "aw} uonesado AYS papusixg| ‘sanjea jaljal Ayajes oy Alddns seb dnyoeq se sapjoq usbouiu |eysu| fols}
L uaboIN/VI Buijooo sejem soinies uanLp yeys Ag Buijood Jie pauiejuod-4as aAey ydiym @omwemw_c%w /8
. UO 80UBpUSdap WaISAS JIE JUBWINASU JO UOEUIWIT m_nm_._mh aJow yym s10ss01dwod Jie JuswnJijsul vcm. 90IMI8S 9oe|day
L uabosIN/VI ‘dOO7 e Jaye Jie Juswnuijsul Jo AjljigejieAe pasealou| $10555.dul09 98
: : : A Jie aiow 0y Jamod |asalp ubije oy Ajljige apiroid 0} ainpaosoid AJIpojy
usBou "JUSA pauapley ‘Alddns
r UN/VI ay) Buisn JuswuieluOD JUBA 0} AJljIge pasealou| Jie passaldwod ajgidniiajuiun JO UOOBUUOD HUN-SSOID SPIAOIH g8
"JNO)OB|q UONe)S B Ul uoljesado uey panuiuo INOXOE|Q UONEYS E Ul SSLISPE] LUOREIS O}
b OVAH INOXOEIQ UohE ruon 4 panupuon Alddns Jamod ue} woou Jayempas) Aouabiawa Yyoyms o) Ajjige ajeal) v8
L OVAH "OVAH Jeabyoims Jo ssoj e jo sisoubelp paroidul| ‘wuele ainjeladwa) ybiy woou Jeabyoums e ppy €8
3 OVAH "UORBIRUSA 183BOIMS JO "swood Jeabyoyms ul suey dnyoeq abeig 28
SSO| B JO JUBAS BY} Ul UOIE|IJUBA JO AlljigejieAe pasealou|
L JVAH "OVAH Bulpjing [9saip Jo sso| e jo sisoubelp parosdw| Jejsoulisy; pue 18
e : : : JBANO| Juepunpal Jo wuele ainyeladwa) ybiy Buipjing [asalp e ppy
‘Buljood wool .
b OVAH uo juapuadap sjuasuodwo9 Jo Ajljige|ieAe pasealou| UOREIRUSA JO SUESLU JO UIES JUEPUNDPAI € SPIACId 08
JaquinN
@oinos %HMM uoissnasiqg juswanosdwy jerpuajod VYINVS
¥ d Kemejjen
‘sojeplpued YINVS 40O )sSIT °L-G dlqeL
98 JO yZ obed | @insojoug

€102 ‘GL Aenuep
L¥650-D4NTIN




[eEMBUdyY 8SuadIT 10} Joday |eluswuoIAUg
| Hun weld Aeme|ien

euswouayd . .
L AlljigejieAe yue) abelols Jajem 101oeal papualxy vDO1 abue| e uaye uonenioe Aeids Juswuieyuod Aejaq SOl
juswiueu0D
BUSWOUBYY ‘Aouanbal) vOO1
L 9onpaJ pjnoM UoO3)ap Yes| paroidw| ainjie} 8)9|dwod ‘salnpaoo.d uonoalap yea| anoidw) 0l
Juswiueu0)
0} Joud syes| Ayjuapl 0} aouejjiaains Buidid paseasou|
eustiousyd ©4Niiej JUSUIUIEIL0D ‘SOLIBUSOS JUBPIOOE 819ASS J0) Bulules) J0je|nwis ajnysu
b swulejuo) | jo uonuaaid pue ssaibolid }Bw 8109 Jo i1salie parosduw| : jusp! 4 DUILIEL, J0JEINULIS SyMmsu| €0l
BUSWOUSUd | .\ 1571 nssaid-1on0 JuBWUIBIUOD JO ANjIqeqOId Peonpa WNNOBA € JE PSUIEJUIEW PUE JUSLUUIEILOD
b juswulejuo) nez! } €} 10 AHliqeqoId psonpey Kiepuodas/Aiewnd o} pajoauuod aq oy Buip|ing e jonJisuo) col
euswouayd . ojem i
L UBWUIEILO ul peay Jamo| ay} Buibiawqgns Aq ‘ainjie} |9SSaA S8sSNED wia)sAs Bulj00D JoLB)IXd |9SSOA J0J0BaI B 8pIAOId 1oL
} 1EJu00 }1 810J8q 8102 Ud}joW E |009 0} |eljusjod pasealou|
euswouayd -UBNOJUL-IBW 1eW 8SBd 10 Auaeaoid paonps "JN220 J0U S80pP YbBnoiy)-}jaw 8INsus O} [eliajewl 9}910U0d
b juswueu0) Y Hew 940 /4lliqeqoid peonpey 9)eula)je Ue 9SN JO Jew aseq 9}810U0d dy) Jo Yyydap asealou| 00l
BUSWOUSUd | .\ 1571 nssaid-1on0 JuBWUIBIUOD JO ANjIqeqoId Peonpa (Il juswutElu0o
r Juswiueu0) nez! } €} 40 AHlliqeqoId ponpey 0} Buiqqu ppe ‘*6°8) Juswuieyuoo Atepuodsss/Aiewd usyjbusng 66
"JN220 JOU p|NOM Yoe}e
8]9J0U0D pue ‘paje}l|ioe) 8q pjnom punodwod payLIA
ay) woJj [eArowal Jeay pue Buipeauds jusnbasgng
BUBWOUS
L UOWUIE crn_Vn_ ‘[elBlew 8y} YiM auIiquiod pue }jdw pjnom |eusjew ‘Wd)SAs uononpal 82IN0S }joW 8109 B 8)eal) 86
} 1300 3y} uo Bujjje} 9100 US}OW B Jey} YoNs [9SSOA J0joeal au}
yieaulapun pase|d aq pjnom |eusjew Aiojoeloy "sLqap
9109 US}joW JO JusWUIBIUOD pue Bulj00d pasealou|
‘Jew aseq ay} jo ybnouyy-ljaw Bunuanaid
‘9]q1oNJ2 8y} Ul 8102 U} OW By} S|00D WSIueydaWw .
eBuswouayd SlIgep 9409 US)OW UIBJUOD
L Buijooo Jajem e pue 8|qionio 8y} UIylIM pauiejuod 16
Juswiueu0) . 0} |enuajod [eAOwWal JBAY YIM B]qIoNIo 8}810u0d able| e ajeal)
Sl |9SSaA 8y} woly Buidedsa sugap 8102 Us}o\ “SLgap
9109 US}joW JO JuBWUIBIUOD pue Bulj00d pasesalou|
euswousyd ‘uolsnquioo seb ‘Ajjigeded Buiuaul JuswuejuoD JuspIooe-3sod apIA0I
b juswuieluo) | 9pIXouow uogied pue uabolpAy Jo pooylayi| paonpay Hia tHauly €} Jusp! } PIAOId 96
BUSWOUSYd | .o ;51008 aienes ul Buiggnios 1onpoid uoissly paroidw $81npao0.d pue alemp.ey
b juswuieyuo) jusp! 1buigq 1onp 1SSl p | woa)sAs Juawiealy seb Agpuels pue walsAs uonosjold aliy soueyuy 56
JaquinN
@oInog VIAVS uoissnasiq juswanosdwy jerpuajod VYINVS
JO snoo4 A
eme||e)
‘sojeplpued YINVS 40O )sSIT °L-G dlqeL
98 JO gz abed | @insojoug

€102 ‘GL Aenuep
L¥650-D4NTIN




[eEMBUdyY 8SuadIT 10} Joday |eluswuoIAUg
| Hun weld Aeme|ien

“JojeM Uim

I cmmhmmm>mo ‘sesesjal YOO 1S| paqqnios paJan0d aq ||Im juiod yealq jey) 0s seale yealuq |enuajod ul suielp oLl
} 1EJu00 Bnid 0} sI poylaw auQ 'paqgnios ale sases|al YOOS| ainsug
L Emmrmm_gm\wm_oo "JUBWIUIBIUOD BPISINO YD OT1SI 40 Aouanbauy paonpay JUBWIUIBIUOD BpIsul (YHY) [BAOWa.l Jeay [enpisal )80 GLL
L ssedfg "aln|iey uone|osi Jo Aouanbauy paonpay "'SOAJBA UONB|0S] Juswiulejuod Buienioe-yes |[eisu| Ll
juswuieu0) : : : ; : : :
L ssedAg ‘Aouanbaly yOO1S| paonpay ‘'syjed yDOIS| Ul soAjeA Jo Bunsal yea| asealou| el
juswuieu0D : :
ssedAg 'SYDOSI "9A|BA UOI}e|0S]
b JUSWUIBIUOD | PUB 8injie} UoIe|oS| JusWUIBIUOD Jo Aouanbaly paonpay JUBWUIBJUOD YOBaS O} SBYI)MS }IWI| SSISAIP pUe JuBpunpal ppy chl
ssedAg . 'SYOQO1SI 40 uonosep
b juswuieu0D Aouenbayy ¥OO1SI PeONPeY J0} sjuswinJisul Buiojuow yes) Jo ainssaid |euonippe [jejsu| bl
‘ainssaud ybiy je oueusds jow
eusawouayd .
I USWIUIBILO alnjie} Juswuiejuod jo Ajjiqeqold paonpay| 9409 e Buimoj|0) sugap 8102 pajoale wolj (|dys) s|jem jJuswuiejuod oLl
} 1300 3y} Jo uonoajoid pasueyua apiroid pinom jeyy JaLieq e 1083
euswouayd . .
L JUSULIEIUOD) |enuajod uoneuo}ap usbolpAy paonpay we)sAs |oJjuoo uaboupAy aaissed e |eisu| 601
‘losalp wa)sAs Ajunoas sy} se yons ‘salddns
euswouayd . Jamod juspuadapul D/OV Bunsixa Jo ‘sausjeq uonels Buisixe
b juswuieu0D [equatod uoneuoep ueboipAy peonpey ‘Joje19uUab s|qeod apelb Ajaojes-uou e ‘salepeq mau Jayye Buisn 801
waysAs j01uoo uaboupAy ayy 0} Ajddns Jemod Juspuadapul ue |eisu|
L euswiousyd "Aljige [eAowal Jeay JUSWUIBJUOD PasSEaIou| ‘wiaysAs Aeuds juswiuiejuod JuBpPUNPAI B |[BISU| 101
juswuieIu0) o : :
‘pepaau jou
euswouayd . .
L UBLIUIEIU0T sI MoJ} Aelds JusWIUIBIUOD [N} UBYM ‘Yue)} obelo)s Jojem saAeA apoly) Jopeay dund Aeids juswuiejuod onewolne |[eisu| 901
} : J0j0oB84 BY) Ul SUIBWSI J8)BM UDIUM JOAO W) papudIX]
JaquinN
924nog VINVS uoissnosiqg juswanosdwy [eljuajod VYINVS
JO snoo4 A
eme|jen
‘sojeplpued YINVS 40O )sSIT °L-G dlqeL
98 J0 9Z abed | @insojoug

€102 ‘GL Aenuep
L¥650-D4NTIN




[eEMBUdyY 8SuadIT 10} Joday |eluswuoIAUg
| Hun weld Aeme|ien

ssedAg ‘sose9|al ‘abewep 21090 0} Joud ‘einydnu
b juswuiejuo) ainydni agny Jojessuab weals Jo Buiggnios parolduw| agny Jojessuab weals e uaye Buipoo)) Jojessuab weasls 10a11q 8ch
ssedAg "ainydnu "J0]eJ8Udb Wes)s payne;
b Juswiueu0) aqnj Jojesauab wesjs e Jo seouanbasuod paonpay e JO uone|os] 10aJ1Ip 0} sainpasoud Bunelsado Aousbiaws asinay Lel
. $92INn0Ss
ssedAg alnydnu
L J8}eM PaI0}S puUB UONB[NJJID [BJNJBU UO SaljaJ Jey) WalsAs [earowal 9zl
juswiueu0) aqgnj Jojesausb wesjs e Jo saouanbasuod paonpay
1eay apis-[|ays Jojelauab weals (dooj pasojd) ajqelal Alybiy e |eysu|
ssedAg -aumdni 'S}onpoud UoISSl) 8y} JO }SOW SAOWSI
L pue Wwes)s 8y} asusapuod pinom Aeids Jajem e a1oym ainjoniys GZl
Juswiueu0) agny Jojesauab wes)s e Jo seouanbasuod paonpay
e ybnouy sanjea Alajes wea)s ulew ay) wouy ableyosip sy} anoy
ssedAg . “(s10)uow g -usboujiN se yons ‘sainydnl
L sainydnl agn) Jojelauab wea)s Jo uonebiniw paroiduw| yZl
Juswiueu0) agn} Jojesauab wes)s 108)8p 0} uoleluUBWNISUl paAoldwl apinold
ssedAg 2imdn. aqn) ‘s@ouanbas ainydni agny
L Jojesauab wes)s e Buimojjo) ainssaid waysAs Atewnd ezl
Juswiueu0) Jojesauab wea)s Bunp saAjeA Juaa Jazunssaud Jo 8sn 8zielnpadoid
aonpau 0} sAeids Jazunssaid Buisn 0} poylaw dnyoeg
ssedAg "ainydnJ agny Jojelauab ainydnu agny} Jojesausb wes)s e Buunp
b Juswiueu0) wea)s buunp saniiqeded uonezunssaidap paosueyug| waisAs Atewud ay) azunssaidep 0} walsAs Aeids juepunpal e |[ejsu| ccl
ssedAg -ainydnJ agny Jojelauab wea)s e "] O} SBAJBA JaljaJ 8y} 8sned jou pjnom ainidni agny Jojesauab
r uswueju0) | Buimojjo) JuswuolIAud 8y} 0} Aemyied asesjal sajeulwi|g [ weals e jey) 0s apis Alepuodas ay} Jo Ajoedeod ainssald ay) asealou| bel
L ssedfg ‘sainydni aqgny Jojelauab wea)s Jo Aouanbauy paonpay ‘ubisap mau e yum siojesausb weas}s aoejdey 0zl
juswueu0) : ;
ssedAg -seamdn1 8an1 J01E16USE WEaIS 10 Aousnbail DaoNDs "abejno Buiienyal yoes Buunp sagn) Jojelauab wea)s
b Juswiueu0) } an 10} 154 } peoNpay 10 uonjoadsul 9,001 & wiouad o} 8onoeld adoueusjuiew e aynjsu| 611
L ssedfg ‘saouanbasuod YOOTS| pasealoa ‘Buidod v OS] uo Buluiely Jojesado anoidw) 8Ll
juswiueu0) ! i
"JUSWUIBJUOD BPISUl SBeM
ssedk VDO 8y} 1eyy uoneoipul Buiaib ‘yuey jaljal Jaziunssald
3 UswIUIE mo oy} 0} yoeq abexes) (el 10811p PIN0D YOOTSI YHY ue "uoljeolUSp! YOO IS| 8roidwl 0} sS40 9siney L1l
} IEJU00 yolym ui oueuass e pey jueld y "yons se payjuapl ale
JUBWIUIBIUOD BPISINO SyYDOT 1Byl pooyi|ayi| pasealou|
JaquinN
@oinos VINVS uoissnasiqg juswanosdwy jerpuajod VYINVS
JO snoo4 A
eme|jed
‘sojeplpued YINVS 40O )sSIT °L-G dlqeL
98 J0 22 abed | @insojoug

€102 ‘GL Aenuep
L¥650-D4NTIN




[eEMBUdyY 8SuadIT 10} Joday |eluswuoIAUg
| Hun weld Aeme|ien

"SjusA® olWsIes Jaye pue Buunp

L FENBITSELS Juowdinbe Jueld Alesseeu Jo AIGE|IBAR poseaiou| ‘sjusuodwod jueld jo ssaupabbni o1WsSISS 8sealou| oVl
Buipoo|4 . Juawdinba spienbajes Buluiejuod seale wWoly
L uonebedoud pooj} syuanald 6EL
[euau| swsaseq Buip|ing auiqin} Bunesedas s100p Jo uonodalip Buims AJpojN
Buipoo|4 ‘sjuiof uoisuedxa wa)sAs Jajem Bunenalio .
L Jasuapuod ulew uo syulof uoisuedxa Jaqqgni o uonoadsul anosdw| 8¢l
[eusau| 10 aunjiey 0} anp Buipooyy [euajul Jo Aouanbaly paonpay
‘(uoisinoxa ainssald pides sey yoiym SAALY .
L SMLY 181eMpad} Jo ssO| e Bulnp) [ie} siaxyealq duj Jojoeal Spol joAuoo /1
: : : ay) Buuamod snq ay} wouy Jamod anowal o} Ajjiqeded apinoid
3y} JI SPOJ |0J3U0D WasU| 0} palinbai swiy pasealdaq
L SMLY ‘SAMLY Ue 0] anp abewep 8109 jo Aouanbauy paonpay "WI00J [04}U0D UJ SJ9yealq duj }8s Jojesauab Jojow |[ejsu| ogl
‘uonoalul
9109 aInssaid MO| O}EWOINE JO SaNUIW dAlL Ag pamo||o} .
. Juane SAALY ue Buunp
L SMLY uoljeziinssaldap Jojoeal 10a11p sjue|d swos ‘9}esusapuod GEl
uonoaful 8102 ainssald MO| JO 8pLIUBAC MO|je 0} 8inpadold asinay
pue uonoaful 8109 ainssaud ybiy Jo ainjiey up
‘uonoalul 8109 ainssaid MO| JO |0JJUOD djeIpaWWI SMO||Y
‘saljljigeqoud Jolie uewny Jamoj ul Bunnsal ‘e|qejieAeun
SEM JasSUapuo9 ulew ay} ji uey} (Ady @zunssaidap
‘[laA8| Jayem Jamoj ‘uonas(ul Hg “6°8) suonoe -SOLBLBOS
L SMLY wJopad 0} swi} alow Jojelado 8y} spioye (Juswuieluod : yEL
Aiewid oy ojul o) pesoddo Se “o'l) JeSUOPUCD SMLY duy auiqiny ur uoneos! AISIA ssedAg 01 ainpadold asinay
ulew ay} 0} Wea)s JO uoljoel) |enuelsgns e Jo abieyosig
‘suonoe wJiopuad 0) swi aiow siojelado spioyy
"SJUBAD 1eay
3 SMLY €el
SN\LY Wouy Jeay Jojoeal anowal 0} Ajljige pasealou| Ae2ap aA0Wal 0] JUSA JUSWUIBIUOD PaJd)|l} POZIS SALY UE |[ejsu]
L SMLY ‘Aouanbaly SAALY paonpal pue Aouepunpal parosdw]| (DVYSINY ‘'B°8) uolasul pou Joy Wa)sAs |0J3U0D [BUORIPPE UB 8pIAOId FAN)
. ‘SMLY ue Buunp sayids ainssaud
r SMLY SMLY Ue Jaye Aiigejiene juswidinbs paroidw woJ} abewep juswdinba juanaid 0} SOAJBA Jaljal JO Wa)SAS e ppy Lel
L SMLY "SMLY Buunp uonosful uoioq jo Ajjigejieae parosduw| ‘wa)sAs uonoalul uoloq Juspuadapul ue ppy 0sL
ssedig ‘aumydnu "JUBWILUIBIUOD Ul SBARA Alajes weals ulew jua
b uawiueu0) aqnj Jojesauab weajs e Jo saouanbasuoo paonpay } €} : 1eA Aoy 1S UIBLW JUSA 6cl
JaquinN
924nog VINVS uoissnasiqg juswanosdwy jerpuajod VYINVS
JO snoo4 A
eme|jed
‘sojeplpued YINVS 40O )sSIT °L-G dlqeL
98 J0 gz abed | @insojoug

€102 ‘GL Aenuep
L¥650-D4NTIN




[eEMBUdyY 8SuadIT 10} Joday |eluswuoIAUg
| Hun weld Aeme|ien

g olusies ‘enbupes ue buunp ‘sdwnd Ap4Y 8u3 ul (s}oq yiBbuans Jo) suid Jeays |jelsu| GGl
-333dI JaAup Jo/pue dwnd sy} uo peoj Jeays ay} dn seye| : :
olusies oxenbynes ‘s|lem Buip|ing aAoadsal 8y} 0} S 8y} Joyoue Jo Juno
S| - 3334 ue Buunp SO Jo ANigeqoid ainjie; seonpay I IPIING 8Al} Ui 03 SDOIN 8y3 Joy Junow 121
"JUBAS Yealq aul| Wwea)s ulew e Buimoj|o}
sain)dni agny Jojesauab wes)s ajdiynw |eiuanbasuod -SOAEA
L J18U10 syuanalid Jo jsuiebe spienb 0S|y "SeAeA UONe|OSI _ €G1
uone|os! wea)s ulew ay} o) dn sadid psenb apis Aiepuodas ||ejsu|
wea)s ulew ay} Jo wealjsdn Jnd20 yeaiq aul| wesls
B p|noys uoljeziinssaldap apis A1epuodas sjuanald
L J18U10 'SjuspIooe Ayjioey ‘sjuaplooe Ajjioey Agiesu pue uoneyuodsuel; oy sainpasoid dojenag ZS1
AgqJeau pue uoneuodsuel) Jo seouanbasuod paonpay : - :
"SUOIIIPUOD |ewJouUqe 0} asuodsal ul "asuodsal Jojesado
I BYIo LGl
uaye) suoljoe Jojelsado JO $S829NS JO pooy|dYl] paroiduw| anosdwi 0} yoeqpaas} aousadxa Buielado pue Buluiely esealou|
L J18U10 Juawdinbs juepioduwi Jo Ajjigerjes buiseaiout ‘sainpaooud aoueuajuiew aAoldw| oSl
Aq seouanbas jjaw 8109 Jo uonuaraid parosdw| :
"9|qeljal alow suonoe Jojelado 'snje}s eld Juaplooe-jsod Buissasse ul
I JBYlo 14"
Bunew Aq seouanbas jjaw 8109 jo uoiuanaid panrosdw]| Jojesado 8y }SISSE 0} WSISAS uoneluUsWNIISUl paple Jajndwod |[eisu|
L J18U10 'WYDO1 Yealq able| e Jo seouanbasuod paonpay ‘WDO1 Mealq ab.e| ajebiyiw 0} sainpadold aoueyug 8yl
‘(ealq alojoq .
I 1BYl1o )es| B) vOO1 Yeaiq abie e jo Ajjiqeqoid paonpay wajsAs uonosjold YOO Neslq ab.e| [eybip |lelsu A"
L Sy a4 "'s@ouanbasuoo pue Aouanbaly aliy pasealoaq '$904n0S uoniubl pue $9|qIISNQUIOD JO |0JjU0D 8dueyu] oL
L 3SIY 841 "al1} B JOo seouanbasuod pasealoa( ‘ssaualeme apebuq aJiy 8oueyug Gl
L 3SIY 841 "ali} e Bulnp suonenjoe snounds Jo Jaquinu pasnpay "SBUOIMS UOIIB|0S] pUE Jajsued) [BUOIIPPE |[BIsu| ad)
L )SIY 241 "aJl} B JO s9ouanbasuod pasealoaq "sJalleq juaswuedwod aiy apelbdn eyl
L )SIY 2414 ‘uonenjoe wajshs ‘w)sAs uonoajoud adiy ul saydums Ainosaw aoejday rAd)
: : uoissaiddns auiy snounds Jo Ajljiqeqoud pasealdssq : s :
SIY oIWSI9 uans ‘syue Jo} SJuIel}Sal [BUORIPPE SPIACI
b IS JISIeS olwsias e uaAlb uonosjoid aliy Jo AlljigejieAe pasealou| AUE} 20D 10} SJUIEL)SSI [BUORIPPE SPINOId bl
JaquinN
@oinos VINVS uoissnasiqg juswanosdwy jerpuajod VYINVS
JO snoo4 A
eme|jed
‘sojeplpued YINVS 40O )sSIT °L-G dlqeL
98 JO 6Z 9bed | @insojoug

€102 ‘GL Aenuep
L¥650-D4NTIN




[eEMBUdyY 8SuadIT 10} Joday |eluswuoIAUg
| Hun weld Aeme|ien

\" _mN%wm_um ‘abeyes)| |eas 4Oy 1o} [enusjod Jamo] ‘'sbul-O |eas 4Dy payijenb ainjesadwa} ybiy jo uone|eisu| 991
"‘abewep 8100 Ypm Jusns Y] 9S e ul alaydsowie ay} dbeulep 8100 0} Joud
o) H19S JUBAS Y1 9S B 10} dA[BA Jaljal Jojelauab wea)s uado }onjs e aso|o Gol
0] 9ses|al |ellalewl SAI}OBOIPEL JO JUNOWE. 8y} 8oNpay
0] pasn aq p|nod jey} ,221Aap Buibbeb, e ainyoeinuew Jo aseyodind
a J81e ‘Sd3Vv wol sjqejiene 'Sdav ol
Buijoo Aluo Jemod ypm suoiipuod ul 0} dnyoeq apinoid | woly sdwnd Jajem ad1A18s |ewlou ay} Joamod o} Ajljiqgeded ay) apiaol
11000 I yi p I M\S3 XOE(q SpIroId } ! I Y 19 Uy} apinoid
‘sJojelausb .
3 191EM weajls ay) Jo Buipas) mojle pue uado 0} [1e} SOA|BA uado o aunjre} €9l
Buijoon 500U JOIEMPOS) .co_Es U Saanjiey o) anp v_.m: . 10 Ajjigeqoud aonpal 0} Ajljigeljal aAjeA }08yo Jajempas) anoidul]
‘sdwind Jaysued [10 [8n} 8y} JO ainjie} ‘syue} Aep |10 |9n} 53 8y}
3 Rlee)) uo syue) Aep 53 8y} 0} |10 |8n} 43 JO Jajsued]) SMOj|yY| uey} Jajealb uoneAsala ue je yjue} |Io [any HJJ awn|oA able| e ||ejsu| ol
3 buijood ‘uado 0y Buljie; AHOd 0} @np Ysu Ul 8sealdaqd 'uado o} aunjiey 19l
alo) * o 10 AJjigeqoud ayy Jamoj |jim jeyy aouewouad AYOd 0} siuswaroidw|
Buipoo|4 Ja)emguinp “J18)lemquinp Buipjing |0Jjuo0)

a |eusaju| ay) ybnouy) seyebedoud jey) pooys jo 1oedwi Jomo ybnouy yied Buipooyy [eussiul o 10edwi USSSS| 0} SUOIEDLIPOA 091
q olwslas ‘pabewep Buiaq ‘uonow Buip|ing |enualayip 661
—333dI woJ} Bunelb sy ybnolayy ssed jey) saul| Buisuss Juanald 0] anp saul| Buisuss 0} abewep jusaaid o} Buneib 1ooj) 81ndd

} } S
'sduind ay) Jo aunife} ul Buninseu sjab.e) "@sn ul Jou uaym pauonisod Auadoid ale sisioy
oIWSI9S 140s Jayyo Jo sig|qgnq jio dwnd Bunoedwi sjjejureyo
q ay) ey aunsua 0} welboud Bujuiesy e aynysul pue swood dwnd uiyym 8G1
—333dI Buiney pue ayenbyues ue buunp Buinow o} anp
AIGElIEAE BU) Seonpay sisioy Jo Buiuonsod Jadoidw sdwnd uo aoueusjuleW 3E}|I08B) 1By} SIsioy uleyd uoliisod Aluadoiy
}Insal p|noo
seale asay) ul (Juawdinba }s8) pue ‘s}auiged Buljy ‘sued
oIWSI9S “68) uswdinba painoasun "sjouIqed (SY4S3) WalsAS "J1eg|0 1day S| eale 0s ‘ajenjoe jey) sAejal
d —333dI uoljen)oy alnyea Ajojes pasasulbug ulejuog jey} seale Jeau juswdinba painoasun anowsal pue Ajuap| 51
pue (S7357) buouanbag peo Aousbiswg pue
Buippayg peoT se yons seale 0} SS90k J0aJIp SaINsu]
"108[qo Jayjoue .o 100} 8y} yum joedu ‘uoijesado jewsou Buunp
IS
S| ) .m_m_m_n__ uodn Bunnioely Ajjenuajod pue axenbylues ue Buunp juswuIelUOD W0} siaysinbuiixa aliy pjay-puey arowsal pue jybiay S|
|ley 01 staysinbunxa ali ay) Joj [euajod ay) seonpay doup paiinbai piepueis 1N 18y} ulyum siaysinbuiixa ali ||e JUnojy|
VINVS 1eqtunN
924nog uoissnosiqg juswanosdwy jerpuajod VYINVS
JO snoo4 A
eme|jen

98 Jo o€ abed

‘sojepipued YINVS 40 IS "L-G djqel

| @insojoug
€102 ‘GL Aenuep
L¥650-D4NTIN




[eEMBUdyY 8SuadIT 10} Joday |eluswuoIAUg
| Hun weld Aeme|ien

"|iey J8yempas)
AJeljixne pjnoys siojelsush wes)s sy} 0} Jojempas)

*l@lempas) ulew alojsal O]

v J9)empas 9.1
ulew 8J0)sal 0} JapJo Ul [eubis uone|os] Jajempas)| JapJo ul uone|os] Jayempas) ssedAq 0] SUOIIEOIIPOW |0JIUOD BPIACIH
ulew ay} jo ssedAq ajgeljal aiow pue Ia)se) Mo||y
191NN "paa|q pue pas} 4o} moj padwind pue ‘dnayew ‘dwnd Buibieys [ebnjuiusd
v Buijoon SOy ‘Buljood |eas 4Oy 1o} 821n0s Jayjoue apinoid | paiyl e yum dwnd Buibieys juswaoe|dsip aAnisod ay) o Juswaoe|day Sl
"Jnoyoe|q uonels
e Buunp yDO1 [B8s dDY e apnjoaid pue uonoslul [eas
dD¥ @pinoad pjnod dwnd Buibieyo e buuamod “Jemod noyoe|q uonels e Buunp
v lamod Qv ~ g v/l
OV Buuanooal Jnoym 44yl auj jo uoiesado ywiad Jamod OV apinoid o} Jojessuab-auibus Jeis-yoe|q e Jo Uonippy
pinom Jabieyd Aiapeq ay) Buuemod ‘dwnd Buibieyo
e pue Jabieyd Aiapeq DQAGzZL e Jamod oy Aljiqy
\" Jamod DV SIUBAS JNOADEIQ UORELS "Jojelauab auigin} UORSNQWIOD WE)S YOBe|q B JO UOHIPPY e/l
Ul pasn aq p|nNod ey} Jamod QY JO 82In0os Juepunpal : : i
‘dwnd Ja1eMally UsALp
v Ja)empas "J9)emMpaa} AJeljiXxne UsALIp auiginy 0} dnyoeq e apinold [@salp B yym siojelauab wes)s alow Jo 8uo pas} 0} siojelado ay) A
a|geus 0} aiempiey palinbal ay) pue asuepinb [einpaso.d Jo uonippy
3 Buijoon "1SMA 1SMY 8y} jo L/l
alon ay) wouy a|qejieae si Jayem dnayeuw jo Aiddns e ainsug| Ayjigejieae ayy anosdwi 8SIMIBYI0 JO | SANY Y} JO 8ZIS 8y} 9sealou|
. "'s8ssNq [Bo1}08|9 [B}IA Jueld ay} 0} uonoauuoduswubiie
wJey Jojesauab [9SaIp 9)ISHO By} WO S8SSN(
o) J1amod DV pue wuJe} Jojesauab [asalp AgJeau jo uoijelado ajowal 0Ll
[eouoae jueld ayy 0} Jamod apinoid 0} Alljige Jayse
MOJ|B 0} WOO. [0JjUOD UlBW 8y} Ul S|0JU0D ppe 0} SUOIBOLIPOIA
'sdwnd YHY Jo uonesado panunRuod Mojje O} 92INISS ‘aseyd uonenalnal SHOT 0} JOAOYIIMS
v OVAH ul st sdwnd YHY Jo} waysAs poddns jey) bulkjua | 1e Buijooo wool dwnd YHY Ajuaa 0} aouepinb jeinpasold jo uonippy 691
J91e M\ “J19)em J91em Buijoo9 jusuodwod jnoypm sdwnd uonos(ul
v Buijoo) Buijooo Jusuodwod jo sso| Buimojjo} sdwnd Jo asn moj|y Ayayes pue Buibieys Buiuund Joy souepinb [einpaosoud Jo uonippy 89l
J91e . ; ‘|le) Ja)em 89IAIBS |B1JUSSSS PINOYS
v Buijoon Buio0o SHN 40} sdwind dn-}0eq apiroid Jajem adIAIaS [BWIOU ysI|ge)sa-al 0} aouepinb [einpaosoud Jo uonippy L9)
JaquinN
924nog %H,Mw uoissnasiqg juswanosdwy jerpuajod VYINVS
¥ d Kemejjen

98 Jo L¢ abed

‘sojepipued YINVS 40 IS "L-G djqel

| @insojoug
€102 ‘GL Aenuep
L¥650-D4NTIN




[eEMBUdyY 8SuadIT 10} Joday |eluswuoIAUg
| Hun weld Aeme|ien

J91e M\ Ja]em 82IAISS JO SSO| JO JN0YOE.|q Uole)S 'Sd3V ay} wouy ayealq aleds Bunsixa

o Buijoo) 10 s8sBD Ul 4ON @y} 0} Jamod dnyoeq Jo 824n0s Jayjouy ue wo.y dwnd Buibieyd jewlou ay) Jamod 0} uonedyIpow ||eysu| L8t
191 A MS3 1o} Juswade|dal e se Jajem adlj Jo dnyooy

a Buijoo)n Alesjodway e apinoid 0y Juswdinba uielqo pue ainpasold e dojaasq o8k

: 1S0| I MS/MST 4! Jojem Buijood dnyoeg : : :

3 mwﬂww\w XH dHdY 03 MO} JO uohieniul [enuew ueu} a|qeljaJ a0\ "s1ebueyoxe jesy HYHY 8y} 0} MOl AADD 4O UOHEIUI Sjewony g8l

3 UoRE|0S] ‘UOI}B|OSI BUI| WEed)s ulew a|gel|al 8o [eudis ¥81
JuswiueuU0) : U : : JlJEWOINE UOIB|OS| 8UlT WealS 8y} Jo Ajjigela 8y} ul sjuswaaoldw]
"uonIpa 9/61-€1 Vd4N Jo sjuswaiinbal

E| ASIY aJld Sl allj paoNpay a|qed||dde ay} y)im aouepiodde Ul q 0} palipow aq [|IM |Lg €8l
-0 pue ‘0g-0 ‘I L-V SOSeyd 9|qeo ul speay Jopjuuds asuodsal }oInp
‘seale aJly a|diyinw ul payuswajdwi
aq ||IM UOIBOIPOW SIY| "Bale i} dY} 10} pajeulwl|d S| }INJJI0 [0JU0D

4 NN “)S1 allj paonpay anjen ay} Bunosye poys joy e o} anp Buiuado aAjea snounds jey} Z8l
yons jayoel [eyow pajosjoid e ul alim a|buls e unt 0} pabueyo aq ||im
sunJ 8|geo ‘solleuads uoiesado snounds ajdiynw jsuiebe 10830.4d 0|
. "10000-ZZ-0OLO @inpadoud

4 ASt 8 ASH 81 ponpsy uolENJBAS YOIA 10} SBUYDIMS UOIBIOS] PUB SBSN) JuEpUNpal |[EJSU| l8l
"si9yealq wajlsAs 9d pue ‘dd ‘Vd ‘ON ‘gN U0 sasnj }indJid

E| S aJid SH 31l padNpay duy 8y} punoJe s19judd uolesyIpow ay) jo Aolew syl "HON dY} 08l
Ul S}IN2JID |0JJU0D DAY 7L ShOLIBA 1o sasny abeladwe Jemol ||eisu|
ssedAg ‘abewep 8100 Huimojjoy ainydni agny ‘abewep 8102 Buimoj|jo} pales|o jou ale sba)

Y JuswiueuU0D Jojesausb weals paonpul AjjewJay} a|qissod sjuanald P02 SOY 8y} ul sjeas dooj Jajem ayj 1ey} yons sainpaosoid AJIpojy 6.1
3 JVAH *OV/\H JO sso| ajebniw Jo Ajjigejiene anoidw| "OVAH W00l [BoL1199]8 Jamo} Buljood SHN 03 sjuswaoidw) 8/l
BUIDOO "Buipooyy ‘Buipooy} [eulsjul 0} anp
v Ipooi4 [euIBlUl O} NP Ysu 8y} Buronpal je pawie suoiedypow Sl 8bewep 8100 8dnpaJ 0} SUOIJEJLIPOW BJempley pue [einpadold LLL

alemp.ey pue |einpaooud |enusjod ajenjens pue
Ajljuapl 0} 9210} ¥s€} B W0} 0} paaU e paljuapl 3d| 84l
JaquinN
@oinos VINVS uoissnasiqg juswanosdwy jerpuajod VYINVS
JO snoo4 Aeme
e

98 Jo z¢ abed

‘sojepipued YINVS 40 IS "L-G djqel

| 8insojoug

€102 ‘GL Aenuep
L¥650-D4NTIN




[eEMBUdyY 8SuadIT 10} Joday |eluswuoIAUg
| Hun weld Aeme|ien

1senbay Juswpuawy 8suadl] G08 Yd4N Aemejen

M3IA3I 1S1| 8ouepodwi Y d

|[ouuosiad jueld J18yjo J0 sisAjeue yNYS MaIAa] 0} pauaAuod |sued padx3

(3jooigeag ‘uoAue) ojgelq ‘sexa] Yinos Yaai) JIOA) S[eRiwgns YNYS Alsnpul jusoay
(62 9ouaIs)eY) 33

(8z @ouaIs)ey) Adl

(61 ®doUBIBsRY) L0-GO I1AN l

< m O 0O W w

‘ale S80UBJ8el 80IN0S 8y | SJON

"pooy} 8y} bunebedoad
Bubooa INOYIM S)ybIsy BuIpooj} J8ybiy PUBISYLIM [|IM SIOO0p Jey] S)nsal
a %m%_ "BUIPOO[} [EUJSIUI O} ONp 3SH Ul UORONpay 91e10d100U] O} SISA[eue BUIpoO[} 9SIAS1 10 SI00p paAoIdul [[Bjsul 0} [
_ i suonedyipow wiopad Jayyg sjybiay pooj} Jaybly puejsyjim o} SI00p
Jue|d Jua1ind Ajipow 0} 9|qISSod ST I J SUIWIS}op O} SISA[eUE WIoHSd
Jsye JO }NO3OB|q UOIIE)S JO SaSED U] QENME; oo__“,mow UFMMMM_ ‘digejreneun s dund My L 8y} yolum
0 YoM H. PEIq LoHES § ’ MV ) Ul SJuand Ogs ssalppe 0} Jabieyd Atenieq pue dwnd pA4Y USALIP 881
Buijoon pue ‘(uoljejuswniisul |9A8] S pue |0Jjuod aajea/dwnd) f .
; -10J0W B pue ‘dqON 8y} Jo} Jojelousab pajesipap ‘Jusuewsad e |ejsu|
Jamod D ‘dON du} 0} Jamod dnxoeq Jo 821n0S Jayjouy
JaquinN
921nog %B.Mm uoissnasiqg juswanosdwy |erjuajod VYINVS
¥ d Kemejjen
‘sojepipued YINVS 40 IS "L-G djqel
98 JO ¢¢ abed | @insojoug

€102 ‘GL Aenuep
L¥650-D4NTIN



ULNRC-05947
January 15, 2013
Enclosure 1 Page 34 of 86

6.0 PHASE | ANALYSIS

A preliminary screening of the complete list of SAMA candidates was performed to limit the
number of SAMAs for which detailed analysis in Phase Il was necessary. The screening criteria
used in the Phase | analysis are described below.

Screening Criterion A - Not Applicable: If a SAMA candidate did not apply to the Callaway
Unit 1 plant design, it was not retained.

Screening Criterion B - Already Implemented or Intent Met: If a SAMA candidate had
already been implemented at the Callaway Plant or its intended benefit already achieved
by other means, it was not retained.

Screening Criterion C - Combined: If a SAMA candidate was similar in nature and could be
combined with another SAMA candidate to develop a more comprehensive or plant-
specific SAMA candidate, only the combined SAMA candidate was retained.

Screening Criterion D - Excessive Implementation Cost: If a SAMA required extensive
changes that will obviously exceed the maximum benefit (Section 4.5), even without an
implementation cost estimate, it was not retained.

Screening Criterion E - Very Low Benefit: If a SAMA from an industry document was related
to a non-risk significant system for which change in reliability is known to have negligible
impact on the risk profile, it was not retained. (No SAMAs were screened using this
criterion.)

Table 6-1 presents the list of Phase | SAMA candidates and provides the disposition of each
candidate along with the applicable screening criterion associated with each candidate. Those
candidates that have not been screened by application of these criteria are evaluated further in
the Phase Il analysis (Section 7).

Callaway Plant Unit 1
Environmental Report for License Renewal
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ULNRC-05947
January 15, 2013
Enclosure 1

Table 9-1. Callaway Plant Potentially Cost Beneficial SAMAs

Page 83 of 86

Callaway
SAMA
Number

Potential Improvement

Discussion

Additional Discussion

11

Improve 4.16-kV bus
cross-tie ability.

Increased availability of
on-site AC power.

Physical cross-tie exists,
but there is no analysis
or procedures to allow
its use except in specific
outage conditions. Cost
is to develop procedures
and analysis to allow
use of the cross-tie.
Benefit calculated is
under-estimated since it
was evaluated for only
SBO sequences.

29

Provide capability for
alternate injection via
diesel-driven fire pump.

Improved injection
capability.

Currently being
evaluated by plant
improvement program.
Would use unborated
water and portable
pump (fire truck).
Calculation of specific
benefit of this SAMA
was not performed since
it is judged to be
potentially low cost.
Evaluation will consider
impacts of injection of
non-borated water.

64

Implement procedure and
hardware modifications to
allow manual alignment of
the fire water system to the
component cooling water
system, or install a
component cooling water
header cross-tie.

Improved ability to cool
residual heat removal heat
exchangers.

Cost based on
development of
procedure for temporary
hookup of fire water to
CCW heat exchangers.
Cost of permanent
modification would be
much greater.

Callaway Plant Unit 1
Environmental Report for License Renewal
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Table 9-1. Callaway Plant Potentially Cost Beneficial SAMAs

Page 84 of 86

Callaway
SAMA
Number Potential Improvement Discussion Additional Discussion
80 Provide a redundant train Increased availability of Procedures to open
or means of ventilation. components dependent on | doors or provide

room cooling. temporary ventilation
may be cost beneficial
for the EDGs, MDAFW
pumps, and charging
pumps. Procedures for
opening doors to the DC
switchgear rooms exist.

160 Modifications to lessen Lower impact of flood that
impact of internal flooding | propagates through the
path through Control dumbwaiter
Building dumbwaiter.

162 Install a large volume EDG | Allows transfer of EDG fuel
fuel oil tank at an elevation | oil to the EDG day tanks
greater than the EDG fuel | on failure of the fuel oll
oil day tanks. transfer pumps.

178 Improvements to UHS Improve availability or Implementation of
cooling tower electrical mitigate loss of HVAC. temporary ventilation or
room HVAC. opening of doors will be

a lower cost than the
calculated benefit.

179 Modify procedures such Prevents possible Implementation of
that the water loop seals in | thermally induced steam procedure change will
the RCS cold legs are not | generator tube rupture be lower cost than
cleared following core following core damage. benefit, especially if
damage. 95% CDF benefit is

considered.

180 Install lower amperage Reduced fire risk. SAMA considered

fuses for various 14 AWG
control circuits in the MCR.
The majority of the
modification centers
around the trip circuit fuses
on NB, NG, PA, PB, and
PG system breakers.

potentially cost
beneficial without benefit

or cost determination
since the NFPA 805
license amendment
request committed to

performing the

modification.

Callaway Plant Unit 1
Environmental Report for License Renewal
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Table 9-1. Callaway Plant Potentially Cost Beneficial SAMAs

Page 85 of 86

Callaway
SAMA
Number Potential Improvement Discussion Additional Discussion

181 Install redundant fuses and | Reduced fire risk. SAMA considered
isolation switches for MCR potentially cost
evacuation procedure beneficial without benefit
OTO-ZZ-00001. or cost determination

since the NFPA 805
license amendment
request committed to
performing the
modification.

182 To protect against multiple | Reduced fire risk. SAMA considered
spurious operation potentially cost
scenarios, cable runs will beneficial without benefit
be changed to run a single or cost determination
wire in a protected metal since the NFPA 805
jacket such that spurious license amendment
valve opening due to a hot request committed to
short affecting the valve performing the
control circuit is eliminated modification.
for the fire area. This
modification will be
implemented in multiple
fire areas.

183 Quick response sprinkler Reduced fire risk. SAMA considered
heads in cable chases A- potentially cost
11, C-30, and C-31 will be beneficial without benefit
modified to be in or cost determination
accordance with the since the NFPA 805
applicable requirements of license amendment
NFPA 13-1976 edition. request committed to

performing the
modification.

185 Automate initiation of CCW | More reliable than manual
flow to the RHR heat initiation of flow to RHR
exchangers. HX.

187 Install modification to Another source of backup | Already installed spare

power the normal charging
pump from an existing
spare breaker from the
AEPS.

power to the NCP in cases
of station blackout or loss
of service water

circuit breaker,
implementation requires
power and control
cables.

Callaway Plant Unit 1
Environmental Report for License Renewal
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Table 9-1. Callaway Plant Potentially Cost Beneficial SAMAs

Page 86 of 86

Callaway
SAMA
Number

Potential Improvement

Discussion

Additional Discussion

188

Install a permanent,
dedicated generator for the
NCP, and a motor-driven
AFW pump and battery
charger to address SBO
events in which the TD
AFW pump is unavailable.

Another source of backup
power to the NCP, DC
power (pump/valve control
and SG level
instrumentation), and
power to an AFW pump in
cases of station blackout
or loss of service water

AEPS was installed with
a spare breaker and
expansion capability that
could be used to supply
various equipment.

Perform analysis to
determine if it is possible to
modify current plant doors
to withstand higher flood
heights. Either perform
modifications to install
improved doors or revise
flooding analysis to
incorporate results that
doors will withstand higher
flooding heights without
propagating the flood.

Reduction in risk due to

Installation of modified

internal flooding.

doors or maodification of
flooding analysis will
result in lower flooding
risk. Analysis is
currently in progress.

Callaway Plant Unit 1
Environmental Report for License Renewal
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