APPENDIX AM
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Examination and Testing of Self-Contained Self-Rescuers (SCSRs) Recovered from
the Upper Big Branch Mine Disaster

MSHA/NIOSH Report

November 18, 2011

Executive Summary

On April 5, 2010 an underground explosion at Performance Coal Company’s Upper Big
Branch (UBB) mine located in Raleigh County, West Virginia, did massive damage
throughout large portions of the mine and created high concentrations of carbon
monoxide (CO) in much of the mine atmosphere. Miners working in the UBB mine at the
time of the explosion were equipped with the CSE SR-100, a NIOSH/MSHA-approved
one-hour self-contained self-rescuer (SCSR) per Title 42, Code of Federal Regulations,
Part 84, (42 CFR, Part 84) bearing approval TC-13F-0239. On April 12, 2011, the Mine
Safety and Health Administration (MSHA) requested the assistance of the National
Institute for Occupational Safety and Health (NIOSH) to investigate SR-100s recovered
from the UBB mine after the explosion. This report summarizes the SCSR evaluations
performed as part of the resulting investigative effort.

The forty-one units recovered from inside or outside the mine by MSHA mine-site
investigators were viewed to fall into one of two categories. They were classified either
as opened, or unopened. The unopened units are also referred to as intact. Eighteen
SCSRs were classified as unopened and 23 SCSRs were classified as opened. Units
recovered outside the mine included both unopened and opened SCSRs.

Three of four intact units tested on a Breathing and Metabolic Simulator (BMS) provided
at least 60 minutes of respiratory support when consumed at a standard rate. The fourth
unit lost its starter oxygen due to a manufacturing flaw and the test was terminated at
approximately four minutes.

A combination of different recovery times, different storage conditions, and time elapsed
since all the units had been recovered, hindered observations on the opened units, and
greatly increased the difficulty of analysis. These factors essentially limited the
conclusions that could be drawn for these units. Three of the opened units’ conditions
were consistent with use at a light to moderate rate of consumption and six of them
exhibited characteristics consistent with use at a higher rate of consumption. The
remainder of the opened units appeared to exhibit conditions more consistent with only
being exposed to ambient atmosphere.

Background
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MSHA’s mine-site investigators collected the SR-100, SCSRs from the UBB mine.
According to the MSHA mine-site investigators the SCSRs presented to NIOSH for
evaluation came from a variety of locations. Most units were recovered from within the
mine; however, a group of units that included unopened as well as opened units was
recovered from a mantrip vehicle that had been brought out of the mine within 24 hours
of the explosion. The units recovered from within the mine were not recovered until
more than 60 days had elapsed from the time of the incident due to the need to follow
standard mine rescue and recovery protocols in the aftermath of the explosion. At the
time of collection, the MSHA mine-site investigators stored the recovered units in one of
three ways. Some units were individually bagged in plastic, some were individually
bagged in paper, and others were bagged collectively in large plastic bags. All bagged
units were placed into large plastic storage boxes and held with other evidence in trailers.

MSHA maintained the chain of custody of all the SCSRs during all phases of this
investigation. These apparatus are considered by MSHA and the other investigators as
evidence in the UBB mine investigation. Prior to beginning the evaluations of the
SCSRs, interested parties were invited to observe all evaluation activities. The only
outside interested parties present to observe testing and examination were the United
Mine Workers of America (UMWA) and CSE Corporation (hereafter referred to as CSE).
Representatives of the UMWA and CSE were present for all of the testing and
examination activities. No other interested parties attended at any time. The time frame
for evaluating and testing was governed by circumstances and findings. The SCSRs were
delivered to MSHAs facilities in Bruceton, Pennsylvania, on or about June 15, 2011.
Laboratory evaluations began July 18, 2011, and were completed by August 9, 2011.

Objectives

1) Inspect and catalog the condition of SR-100 units, as recovered during the MSHA
investigation

2.) Evaluate the life support performance of SR-100 units in the as-received
condition according to the established protocol (Attachment 1)

Methods

The evaluation of the recovered SR-100s was conducted at the NIOSH, National Personal
Protective Technology Laboratory (NPPTL) facilities in Bruceton, Pennsylvania. The
evaluation was conducted by NIOSH and MSHA personnel in accordance with a protocol
established for this investigation (Attachment 1).

Inspection

Past experience with accident investigations has revealed that one of the most important
products of the evaluation is an accurate visual record of the evidence. To this end,
NIOSH and MSHA cataloged and created a visual record using digital photographs.
Photographs were made of all SCSRs, as received, and the inspection of the SR-100s was
documented with pictures as well. During this inspection, examiners assessed the
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condition of both external and internal system components. To the greatest extent
possible, examiners inspected each SCSR according to the manufacturer’s approved
visual inspection criteria. (See Attachment 2) It was not possible to follow the
manufacturer’s inspection procedure completely on opened units. When the units are
opened, the lids become separated from the SCSRs along with the closure straps which
contain the serial number and manufacturing date. With the assistance of CSE, serial
numbers of these units were determined according to the serial number of the oxygen
starter assembly which is recorded on the body of the chemical canister portion of the
unit. The closure or security strap also retains the heat indicator which falls away and is
almost always lost when the unit is opened. All observable aspects of the manufacturer’s
visual inspection were noted where possible.

The opened SR-100s were subjected to a methodical disassembly, culminating with a
visual assessment of the chemical bed. Due to the varying conditions of storage,
collection and the amount of time that had elapsed since the units were collected, this
assessment could only be used for gross determination of status. As the chemical bed is
reacted and consumed, its appearance changes gradually. If the unit is disassembled
within a short time of use, it is possible to compare the appearance of the chemical bed
within the SCSRs under examination with those of SCSRs similarly evaluated under
known conditions of use. Since the UBB units had been exposed to ambient atmosphere
for an extended amount of time after being opened, or opened and used, any kind of
graduated assessment due to additional reaction of the chemical from this exposure was
obscured. However, because exposure to atmosphere only, as opposed to being exposed
to use, followed by exposure to atmosphere, creates a different pattern of reaction within
the chemical bed, it was possible to distinguish between units that had been breathed
through before exposure to the atmosphere, and units that had been exposed only to the
atmosphere after being opened. Additionally, among the units deemed to have been
breathed through, it was possible to determine which units had likely been consumed
rapidly, and which units had likely been consumed at a slower rate. Photos were used to
document all visual assessments.

Only two of the 18 unopened SCSRs clearly passed all inspection criteria. These two
SCSRs were found in a storage box which apparently protected them from the immediate
effects of the explosion. Either through the effects of the explosion or from damage
incurred prior to the explosion, the remaining 16 intact units failed visual inspection. It is
not possible to determine if all of the negative indications observed were due to the
explosion or existed prior to it.

The life-support capacity of the unopened SR-100s was assessed by means of a
performance test using a Breathing and Metabolic Simulator (BMS). The BMS testing
used on the unopened SR-100s can not be regarded as a direct substitute for human
subject testing specified at 42 CFR, Part 84, but performance can be compared to other
units tested using the BMS. For this test the BMS was set to extract 1.35 Ipm oxygen,
and inject 1.15 Ipm carbon dioxide at a ventilation rate of 30 Ipm. Units failing
inspection are not expected to perform well, so for this reason, only two of the 16
unopened units failing inspection were performance tested along with the two passing all
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inspection criteria. Three of these units performed adequately when tested on the BMS.
The fourth unit, one of the two which passed all inspection criteria lost its charge of
starter oxygen due to a metal shaving which was interfering with an O-ring seal in the
starter mechanism. This unit could only have been used in manual- or cold-start mode.

For the intact SCSRs evaluated on the BMS, the full manufacturer’s inspection could be
conducted including the ASMD (Acoustic Solids Movement Detector) test. (See
Attachment 3) The ASMD test analyzes the noise induced in the unit by moving it. The
noise produced by the SCSR when shaken is used as an indicator of shock and vibration
damage incurred by the chemical bed within the SCSR. In the field, this assessment is
made using a hand-held instrument provided by CSE. In the laboratory it is made using a
more sophisticated set of instrumentation which includes a small anechoic chamber.
Neither of these assessment techniques could be conducted on the opened SCSRs, but the
laboratory ASMD method was applied to each of the unopened SR-100, SCSRs which
were performance tested. Excessive noise as evaluated by either of the test instruments is
an indication of chemical-bed damage that may adversely affect the performance of the
SCSR. SCSRs which fail the ASMD test, also fail inspection. The two units found in the
storage container exhibited ASMD values of 18dB, and the two which failed visual
inspection exhibited ASMD values of 53dB and 41dB. All of these were within the 60dB
cutoff to pass the ASMD test.

Findings
Exceptional or notable findings are as follows:

Unopened-units:
1.) Sixteen of the eighteen unopened units failed visual inspection for various
reasons.
2.) When tested on the BMS, one of the unopened SCSRs lost its startup oxygen
as a result of a metal shaving interfering with an O-ring seal on the starter
mechanism. This unit could only have been used in manual- (or cold-start) mode.
It is not possible to manually start the SCSR in strict accordance with the CSE
Users’ Instructions (Attachment 2, page 14) when testing on the BMS. Therefore,
the test was discontinued as soon as the unit failed to provide enough volume for
the simulator to inhale, which occurred about four minutes into the test.*
3.) The other three tested units performed adequately.

Detailed findings are documented in Table 1, and each of the examined units is illustrated
in Attachment 4.

Findings regarding the opened units must be tempered by the knowledge that all of the
units had been exposed to ambient atmosphere for over a year by the time they were
presented to NIOSH for investigation and the subsequent evaluations. The chemicals

L In light of information gathered during an extensive investigation of the SR-100 oxygen starter
mechanism, this defect was seen to be an anomaly. This finding represents the sole observation.
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contained in the units are designed for one-time use which is meant to occur immediately
after the unit is unsealed. Once unsealed, chemical reactions will proceed regardless of
whether the unit is donned by a user or not. However, the pattern of reaction will be
different between a unit that is unsealed and donned and one that has simply been
unsealed. That difference will be more obvious the sooner the evaluation occurs relative
to the time the unit was first unsealed or opened. After a long enough time has passed,
any differences between the two conditions will become completely obscured by the
continued reaction of the chemicals. Certain assumptions have been made in an effort to
most effectively conduct the unit inspections and subsequent life-support assessments.
These assumptions can be characterized as follows:

1.) Circumstances of collection were therefore assumed to provide guidance for
evaluation.

a. Given that units were collected under, in broad terms, three different
sets of circumstances: outside the mine, inside the mine in various
locations, inside the mine in isolated pairs, it is assured that they were
exposed to differing environments. However, it is assumed that any
two units collected under a similar set of circumstances were exposed
to essentially the same post-explosion environments. For example,
two units which remained underground during the early phases of
mine recovery both laid at random spots on the mine floor. The
working assumption is that neither of them was lying in a puddle of
water for any portion of that time.

b. Given that units were collected at different times, and packaged for
retention in different ways (i.e. plastic, paper, bulk), the assumption is
that the units were all stored in the same area, and exposed to the same
temperature and humidity environment between the time they were
collected by MSHA and evaluated under this investigation.

2.) In the case of the most degraded units, it was assumed that similar external
appearance could be relied upon as a good indicator of internal appearance.
This was most important, and the prevailing assumption, for units thought to
have been used quite heavily according to their external appearance. Because
they were so heavily contaminated with an extremely caustic effluent of
reaction (consistent with high use), only one of them was dismantled to affirm
the observation of heavy use.

Under these assumptions, the units were evaluated in groups focused on similar
collection circumstances. The notable or exceptional observations and associated
findings regarding the opened units are as follows:

1.) All twenty-three units were not received in standard deployed configuration;
all units were either used, opened for use, or broken open by the forces of the
explosion. Consequently, it is not possible to make a pass/fail judgment with
regard to the required inspection criteria.

2.) The oxygen closures of twenty opened SCSRs had punctured which indicates
that the units had been activated prior to being received for inspection. This
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determination was made by examining the start-up closure, a frangible disc, of
each compressed oxygen container. Despite this finding, there is no method to
verify that oxygen flowed into the units from the start-up containers.

4.) Six of the open units are in a condition that one would expect of units that had
been consumed rather vigorously and rather completely.

5.) Three of the open units are in a condition more consistent with units that had
been consumed rather slowly, but also rather completely.

6.) The remaining 14 units are in a condition more consistent with units that had
been opened, but remained unused (i.e. not breathed through).

7.) Two of the 14 units mentioned in 6.) were judged to have been forced open by
the explosion and showed no signs of attempted use. These units served as a
rather useful reference point.

Table 2 is the complete listing of findings regarding the opened units.

_ Recovery MFR Visual - .
Exhibit # L ocation SN Date Inspection ASMD Notes Life Support Duration
Found in Lost starter oxygen due to a
PE-0039-a Inside 224160 Oct-08 Pass Pass astorage | burr on the starter plunger. Test
container stopped at 4 minutes.
Found in
PE-0039-b Inside 228283 Nov-08 Pass Pass a storage 66 Minutes
container
Heat
A-02-A Outside 227015 Oct-08 Fail Pass indicator 66 Minutes
red
Shows
PE-0088 Inside 133640 Jun-06 Fail Pass signs of 63 Minutes
heat/soot
Table 1 - Index of performance-tested units
Overall
. Condition Oxygen
Exhibit# | Location Sl LIRS el Notes Consistent | Spent KO, | consumption
Number | Date | Activated .
with use? rate
Yes/No
. Bagged in a paper bag - Caustic .
PE-0101 Inside 228539 Yes leakage evident S/N 228539 (from Yes Complete High
CSE)
; i External
. No Bagged in a paper bag - Caustic ; No
PE-0198 Inside 139549 observation Ieakage evident S/N 139549 (from Yes observation observation
CSE) only
. : External
. No Bagged in a paper bag - Caustic _ No
PE-0197 Inside 139529 observation | leakage evident S/N 139529 (from Yes ObSEI'VIatIOH observation
CSE) only
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PE-0108

Inside

139590

No
observation

Bagged in a paper bag - Caustic
leakage evident S/N 139590 (from
CSE)

PE-0110

Inside

139494

No
observation

Bagged in a paper bag - Caustic
leakage evident S/N 139494 (from
CSE)

PE-0111

Inside

228242

No
observation

Bagged in a paper bag - Caustic
leakage evident S/N 228242 (from
CSE)

Inside

238802

Feb-
09

No

Bagged in plastic - No caustic

leaking evident No Partial NA

PE-0037

Inside

136909

Yes

Bagged in plastic - No caustic

leaking evident, Bottle no. 48043 No Partial NA

PE-0027

Inside

228246

Yes

Bagged in plastic - No caustic

leaking evident S/N 228246 (from No Partial NA

PE-0053

Inside

137539

Yes

evident S/N 137539 (from CSE)

PE-0046

Inside

179857

Yes

Bagged in plastic - No caustic

Bagged in plastic - Caustic leakage
leaking evident, Bottle no. A95255 No Partial NA

PE-0055

Inside

194266

Yes

Bagged in plastic - No caustic
leaking evident S/N 194266 (from No
CSE)

Partial NA

PE-0025

Inside

179758

Yes

Bagged in plastic - No caustic
leaking evident S/N 179758 (from No
CSE)

Partial NA

Inside

228439

Nov-
08

No

Bagged in plastic - No caustic

leaking evident No Partial NA

Outside

201117

No

Bottle #A120126 Bagged
collectively -No caustic leaking No
evident S/N 201117 (from CSE)

Partial NA

Outside

228295

Yes

Bottle #A148070 Bagged
collectively - No caustic leaking No
evident S/N 228295 (from CSE)

Partial NA

Outside

179813

Yes

Bottle #A95080 Bagged collectively
- No caustic leaking evident S/N
179813 (from CSE)

Outside

228270

Yes

Bottle #A148553 Bagged
collectively - No caustic leaking
evident S/N 228270 (from CSE)

Partial

Outside

228299

Yes

Bottle #A149998 Bagged
collectively - Caustic leakage
evident S/N 228299 (from CSE)

Outside

179728

Yes

Bottle #A91663 Bagged collectively
- No caustic leaking evident S/N No
179728 (from CSE)

Partial NA

Outside

180099

Yes

Bottle #A95444 Bagged collectively
- No caustic leaking evident S/N No
180099 (from CSE)

Partial NA
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Bottle #A93445 Bagged collectively

A-02-1 Outside | 179804 Yes -No caustic leaking evident S/N No Partial NA
179804 (from CSE)
Bottle #A97114 Bagged collectively

A-02-J Outside 179843 Yes - No caustic leaking evident S/N No Partial NA

179843 (from CSE)

Unit identifiers beginning with "A" were
assigned by NIOSH during the investigation

at Bruceton

Table 2 - Index of opened units

This inspection and testing of respirators from Upper Big Branch was done at the
request of MSHA as part of its investigation of the mine disaster. NIOSH and
MSHA were not able to conduct an evaluation of respirators recovered from the
Upper Big Branch mine accident site for more than a year after the accident.
Those examining the units were limited in their ability to fully evaluate the
respirators by the impact of the explosion on the units and the length of time
following the explosion before the respirators could be examined and tested.
Given these limitations, those examining the units exercised their best
professional judgment and experience in presenting the findings in this report; but
these findings should only be relied on and considered only within the constraints
which limited their analyses.
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Attachment 1
Evaluation Protocol
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Investigation Protocol for Self-Contained Self-Rescuers (SCSRs) Recovered from

the UBB Mine Explosion
May 20, 2011

1.0 Background

2.0

1.1
1.2
1.3
1.4

1.5

The CSE SR-100 is an MSHA NIOSH approved 1-hr SCSR.

The SR-100 was deployed at the Massey UBB mine.

On April 5, 2010 an explosion occurred at the Massey UBB
underground mine.

Selected SCSRs collected during the MSHA investigation will be
visually inspected and tested.

These apparatus are considered by MSHA as evidence in their
investigation.

General Considerations

2.1

2.2

2.3

2.4

2.5

2.6

2.7

MSHA will maintain the chain of custody while the units are
undergoing investigation.

Parties to the testing of the apparatus are MSHA, and NIOSH.
These Parties may permit others to observe this inspection and
testing. The Parties will control the inspections and tests and the
test conditions. The Parties will notify observers of the time and
place of the inspections and tests, but may limit the number of
observers who can be present.

Units will be opened and inspected in the presence of all Parties,
and observers subject to the conditions specified in 2.2.

The role of the observers is simply to observe. They may not
control the inspection and testing, or test scenarios. If at any time
during inspection and testing observers are deemed to be
interfering with, or influencing inspection and testing, they will be
asked to leave.

No human subject tests will be conducted. Performance
assessments will be conducted using a breathing and metabolic
simulator (BMS). This testing is not to be regarded as a direct
substitute for human subject testing specified in Title 42, Code of
Federal Regulations, Part 84.

The time frame for inspection and testing will be governed by
findings and the availability of supplies. Under the current
understanding of the situation, inspection and testing could span
several weeks. The Parties must be in agreement on the
acceptability of any components or supplies needed for inspection
and testing.

NIOSH and MSHA facility safety personnel will be informed of the
intent to inspection and test, and may be asked to consult on the
overall safety of the activity, and to observe the inspection and test
procedures to assure facility and personnel safety.
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3.0

4.0

5.0

2.8 In order to assure the safety of laboratory personnel, all reasonable
efforts will be made to determine if any toxic substances are
involved relative to the SCSRs. If such substances may be on the
SCSRs, they will be sanitized. This is a standard precaution.

Objective

3.1 MSHA and NIOSH will conduct a joint investigation of the SCSR’s
used in the Massey UBB mine explosion.

3.2 The objectives are:

3.2.1 To inspect and catalog the condition of the apparatus, as
delivered to NIOSH by MSHA.

3.2.2 To evaluate the life support performance of the apparatus (if
possible).

Method

4.1 The investigation will be conducted at NIOSH, Bruceton Research
Center, in NPPTL facilities.

4.2  Procedure
4.2.1 Catalog and create a visual record (digital photographs) of

all SCSR’s, as received.

4.2.2 Inspection

4.2.2.1 Sanitize any SCSRs that require such a procedure,
and conduct a visual inspection according to
manufacturer’s instructions

4.2.2.2 Assess condition of breathing hose and bag, as
well as other system components

4.2.2.3 Digital photographs will be used for visual record.

4.2.3 Life Support

4.2.3.1 Unopened units: Performance test on Breathing
and Metabolic Simulator (BMS)

4.2.3.2 Opened units: Perform a visual inspection and
assess condition of the chemical bed. NOTE:
Assessment of the chemical bed condition should
not be construed as an indication of the condition
at the time of recovery from the mine due to the
length of elapsed time from recovery until
evaluation at NIOSH, NPPTL.

4.2.3.3 Document life support assessments with digital
photographs as appropriate.

Report

5.1  Prepare and submit a report on the results of the investigation to

the MSHA investigation team.
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Attachment 2

CSE Users’ Instructions
Donning Manual

Page 12 of 86



98 JO €1 93ed

1andsay J|oS pauleluo) J|es
a|geleap\-uosiod
1o}
sainpadold buiuuoQ

Janosay J|8es
paulejuo) J|as ssjnuly 09

00L-dUS

uollvaodaold

3453

€002 ‘8T Udle

H-90Z-X4S
C A9y €0/€0 YHSIN/HSOIN 00T-dS

Wo9°uones0diodaso Mmm a1ISqa
Wo9°uonel0diodasIPIVIAISSISWOISND (jlewT
€0C6-9598-CT¥ xed

00¢6-958-CT¥ -duoyd

91TGT Vd ‘dlliAs0Iuol

peoy 033S 009
siapyenbpeay ajel0dio)

uglilvaiodynig

s |
Asjes




98 JO ¢1 93ed
6¢C

10/5/8 JuowRIe)S Ajueire Ay 001-HS

IoquINN] [eLI0S IoquinN Hed
YTCT-S¥T-008-1

10 00767958 (TTH) 9¥IST "Vd “O[IIAS0IUOIN © "PY 093§ 009 ‘Uonerodio) HSD

.U@uwwuﬁ I0 JHBNHUHZQO nﬁv\woa

-1 21e 4SO %n_ muoswo\a osu 0} on_m.«.m m‘SLEBﬁ _NCOm po\wcm oum@ 05 ,t Eo> o@ :.mam \ﬁﬁmbwa
oYL "NOILAYDSIA 9710S S.HSD LV SLIVd FAILDHIAd 40 INFNFOVIdad YO dIVdad
OL QILONMLSHY SI ALNVIIVM SIHL YIANN ALITEAVIT S.dSD LVHL ‘ALNVIIVM
HHL A9 AIIFA0D LONAOYd JHL 40 FONVNAINIVIN ¥0 ‘AOVIOLS ‘NOILVIIdO
‘SN HL WOY¥d ONISIIV YdSVHOINd dHL A9 d9YININI SHSNHdXH 4O SHSSOT
YAHLO WO¥A ANV ‘SYHHLO YO YASVHOINd HHL 40 ALYAd0OUd ¥O NOSYdd HL OL
AANINT OL AALIAIT LON LN9 ONIANTONI ‘SHOVINVA TV.INAAIONI YO TVILNANOHIS
-NOD ANV ¥Od 9714VIT 99 INIAT ON NI TTVHS SYOLNARILSIA SLI ANV dSD LVHL
SALNVIIVM SIHL A0 SIWJAL dHL Y411V AVM ANV NI LVHL ‘WHHL 40 ¥dHLIA 40
SINADOV dHL YO SYOLNEANILSIA SLI ‘SO A9 dAVIN NIdd dAVH ANIY ANV 40 SHAL
-NVIVND YO ‘SNOILVINASTIdHY ‘SAILNVIIVM TVIO ON LVHL ‘JOd¥dH dDVd
HHL NO NOLLAI¥DSHd dHL ANOAHT ANALXH HOIHM SAIINVIIVM ON 9V d9dHL
IVHL dSOddNd YVINIILLIVA V Y04 SSANLIA ¥O ALITIAVINVHOUYAN 40 ALNVY
VM dHL ‘SNOILV.LIAIT LNOHLIM DNIANTONI ‘Al TdINT O adSSHddXd SHLINVY

“dVM YFHLO ON ¥V H¥dHL LVHL SHOAATMONIOV ddHLINA JISVHOUNd "uleiay
paurejuod Ajuelrem ssa1dxa oy st SO Aq popuolxd Ajueliem AJUo dU} QSIMIYIO0 10 I3pIo aseyoind

s Joseyoind oy ur uoisiaoid Jo wid) A1enU0d Auk SUIpUBISYIIMIOU YRy} SOSPI[MOUOR JOSeyoIng
‘Ajueliem SIUY) WOIJ PIPN[IXI dIB SJUSPIOdE 10 ‘Douddijdau ‘osnsiu ‘osnqe Aq pagewep syued ‘1ed)
pue Ieam [ewloN “gSD Jo juowdpnl ojqeuosear oy ut yustdinbs oy Jo asn oy} 03 Surpi0ode painb
-01 9q Aewr se 2180 AIBSS209U JOUIO YONS PuB [BNUBW SIOUMO ) ul paquasaid se uonodadsur pue
doueudjurews uioyrod jsnw Joseyoind oy ‘Ajueliem SIY} UTRJUIBW O], :SUOISN[IXF pue SUODIPUO))

-oseroind Jo sep (¢ UM S9013J0 S, S 03 pauIn)
-01 pue paje[dwod ‘payor)dp 9q IS pIed UOTENSISAI oY) ‘AJuelIem SIY) 0JePI[EA O], ‘UONEPI[EA

"ASD Aq pauruLIgdp oq [[eys sied oA1300Jop ooe[dol 10 Jredar 0) uoisIoop
oy L, “1oseyoind Josn-puo oy Aq pred oq [[Im AI10jor] SO Y} WO pue 0} sAFIeyd JYSII] "BIueA
-JASuud g “Q[IAS0IUOA e KI030E) oY) "g"Q’q "Siseq oSueyoxe ue uo sired oAn0ajop doeydar Jo sedox
s gSD ‘pousad siyy Suung  -oseyoind Jo djep oyl w0l Jedk | 10y dIYSUBUDLOM PUE [BLId)EW
Ul $3109J0p WoIj 9913 9q 03 3onpoud siyy 1eseyoind 1asn-pud [eurSLo oy 03 sjueLrem uonerodio) 4SO

Korjod Ayueire p
ASOS 001-dS

(suoneyrur] pue suonnes HSOIN oY} JO ..S,, UOTI0aS )M S0UBPIOdI. UT)
suondNI)suy J9s() [eradg

‘Sutuuop 210Joq

suo1onISu] sJos 03 Jojoy " Ajdde suorjeiuy asn o1j109ds Jo/pue SUOIIONIISU] SO [eINLI0 JO [B10adS - §
‘s103eadsar asay)

JO 20UBUQJUTEW PUE 3SN UO UOIRULIOJUT J0J S[ENUEW JOUBUSJUIRUI J0/PUE ‘SUOLONIISU] S19S() 03 13y - O
“JoInjoeynuew 3y} Aq pargioads

Se uorjern3yuod oy ur sped Juswdoe]dor 10exd A[uo as) *sured o Jo ‘ppe ‘AJIpow ‘InIsqns AN - N
‘suorje[ngal ajqeary dde Joyjo pue

'VHSO ‘VHS A Y34 90UEPIOIOE Ul POUTEIUIEL PUE ‘PAsn “pay pajoajos 9q [eys siojendsar poaordde [y - W

“yyedp 10 Amfur ur ynsaz pnood jonpoid sy} urejurews pue asn Appadoxd oy amyre - [

SNOLLV.LINIT ANV SNOLLAVD T

adedsq - DSq
Paureuo)1es - 0S

NOILO4.LO¥Yd I

SONIAT X X X X DSA/DS/um 09 6€T-A€1
= = = =
O Nel O (]
= 2 = =
Lo ° 52 <
N N N N
SNOLLYLINIT o 0d 21 yNELTY [MoLvaIdsT|  NOLIDALONd 0L
ANV SNOLLNVD _
SINANOdINOD YO L VIIdSAd

wv_t_O\S uollvanodaold

wees (35

SNOLLVENDIANOD ONIMOTIOA dHL NI ATNO AHAOUddV HdV SYOLVEIdSTY ASTH.L

SNLY¥VddV ONIHLYAYE QANIVINOD-ATAS ‘AINO AdVISH ‘LINDYID-AAS0T1D

ASOS 001-¥S TAAOW Pc
0026958 (Z1¥) v
o e e g P — n / &
1o s ouepiey VSN 971ST 'Vd ATTIAHOINOI ‘dVOd OJ4S 009 2 g 4
NOILVYOJ¥0) 350




98 JO G a3ed

‘ur
-)LIM .10 S[RUSIS pUBY BIA J)eIIUNWWO) 0} A1, “dIjd 9sou pue 3d31dyjnow uo
189S 1YSN © urejuIBwW ‘g I-YS SULILIM J[IYM Y[&) 03 }dwd))e Jou o(] :FUIUIBAN

“JIUN JAJIISAI B YIIM SULIBIAM 1 noA Jtun 3y) urde(da.a dae nok
J0 IT% YS31J PIYdeda dARY NOA sSI[uN 31dY)Inouwt 3y} JAOWIAI JIAIN SUIUIBAN

*SUOI)BIO] AYIBI (O I-US Pue sAem adedsd A1epuodds
‘sfem adedss Arewnad [euonesado yiim Jeijiuiey 3q p[noys J3sn Y I, :SuluIBAy

+3291dyjnour 3y} Jo [EAOWAL SYUBLIEM IIAJU pUE
Isn urINp [BULIOU SI SIY T, *19Y3IY APYSIS 39 [[IM ddue)SIsaa pue danyerdduwd)
Ca1e JudIquie SUIY)edAq WOIJ SIPIP 00T-US Y} Ysnoay) Suryjedaq :SuruIepy

‘wng .10 03980} JUIMIYD S YINs yjnow
ANOA WO} J19))eWl USI0J AUB AW () [-YS SUIUUOP I10Jog :SUIUIBAN

‘Sunyeaq 1dyemrdpun 1o
Suny3y-a.a1§ ‘Ondsau 10y pasn 3q jou prnoys pue (vgDS) smeaeddy Surgyesag
paurejuo)) Jjds & se asn 10y pasoxdde jou st 0T-dS ASD L :Sururey

(HT1dD

YI[BIH pue JJIT 0) snordFue( Ayeipawmy sdaydsourye wo.ay 3dedss o) pasn
3q Aquo prnoys pue (vgDSA) smeieddy Sunpesag paurejuo)) Jjas adeasy
ue se pasoadde pue SO Aq pousisap uddq sey 001-US ASD YL :Suruiepy

“AIn[ur 9Je9pou 10 JOUTl Ul NSl
Keu ‘papIOA® JOU J1 “UDIYM UOTIeNIS snopiezey [enusiod e s9)ed1pu] — NOLLAVD

-XInTur SNoLIads 10 YJedp ul }[NsaI P[nod
‘POPIOAE JOU JI ‘YoIym Uonem)Is snoprezey [enuajod e sajeorpu] — HONINYVA

*001-S Y3 03 PIje[aa A)dJes 9Z1u3099.1 noA d[oy 03 [enueur SIy)
NOY3N0.IY) PIZIYN AIE S[OQUAS SUIMO[[0J YL *ADO TONINIAL ALAAVS
SNOILLINIAHAA — SANI'TAAIND ALAAVS

"HLVAd 40 AANLNI SNOTIAS NI L'INSTA d'IN0D SNOLLVINOTH
ANV SNOLLDNYLSNI ASTHL MOTTOA OL TANTIVY “spiepue)s
bcaﬂﬁ-wvh Pue suondInIjsur s .anjdejnuel 3Yy) YirM 3dUep.aodde ul pasn pue
paurejurewt st 1 J1 A[uo pousisap se wroprdd [Im 00 T-JS ASD UL 001-US
ASD AHL 404 ONINIVIL ONIAIAOUd YO HONLLIAISNI ‘ONISO STV
-NAIAIANI TTV A9 ATALATdINOD AVId 39 LSO TVANVIN STH.L

SSANI'THAIND ALAAVS 001-dS

8¢

10npoud Jo 1d192al Jo shep O uIyim
3SD 01 pauinial pue pa1a|dwod SI pied uones1sigal Ssajun pIoA SI Ajueliep

(€026-9G8-CT) pieD Alueliepm 00T-YS Xed Jo Jley

SsaIppy
Auedwo)
auoyd sweN
JequinN jewas — 8seyoind jo a1eQ
uonensigay fueriepm
O0T-dS
uollvanodaold

SHJONA
Aejes mmu




98 JO 91 93ed
LT 1l

*JOBJU0D U JW0I AY)

udyM spmbij s[qewwaeyy 9)1uSI Uk J1 JNQ [IISNQUIOD J0OU ST JTUN
s1y} ul (9p1xo 13dns winissejod) [ed1wdYd Iy I, “3un 9y} ojur spmbiy
d1qewwueyy 1o spmbiy paseq wndjo13dd dInpoajur Jou o :SUILIBAA

*001-4S ASD Y3 Jo uondadsur Lep (6
9y} ur10j13d Aewr [enpIAlpul paygijenb pue paurer) € A[uQ :SuruIpp

un 3y} uiaied 03 Jorad (1-AS
ASD Y3 Jo uondadsur Aqrep ay) urL1oy13d p[noys J1asn Y J, :SuruIepy

‘gonod (@ 1-yS paaoadde ue yyim paserdaa pue
AJ93RIpaWwIUII PIAOUIAI 3q P[noys yonod siy) Jo uonnIPsqns 10 UOHELIFIPoOw
Aue ‘yonod Surfried o0 1-US U3 YIMm pasoadde st g [-AUS Y.L :SUILIB A

*UBI[D 0) SHUIA[OS WNI[01)ad Isn 10 J13)eM Ul OQT-YS Y} 1w qns
jou o ‘uedP 3day 3q prnoys yonod SuikLied pue (O[-US YL :SUluIepp

*3sn SurInp s[edwIYd 10
souwre[y uddo pue Seq Sury)evaaq AY) UIIMII(Q JILIU0D JIIIIP PIOAY :SUIUIBAL

*Aj19doad jo pasodsip 9q pinoys pue judds paapIsuod si J1 pauddo s1 jiun
3y} 99u0 ponpoad A[uo Isn W) JUO B S8 PIPUNUI SI (O -YS Y.L :SUILIBAp

*BLI9JLID UOI)IIASUI 399 JoU S0P JBY) 10 IIAIIS WOLJ
paAowdI Apeaafe Jiun ‘g 1-YyS padewep € Isn 0) ydwd e I9AIN :SUIUIBAN

*301AI9S 0] PAWINJAL 3 AUl JIUN Y)Y 7€ FIA0(E SISLL d.AN)
-erodurd) [eusdyur ay) 3dUQ 7€ Mo[aq sdoap yrun dy) jo danyerdduwd) eu
-J9)UI Y} JI IJIAIIS WIOLJ PIAOWAL 3q A[lre10dwid) Jsnuu Jrun Y I, :SUIUIBAN

(‘ewneay Jo suSis J[qISIA JOY)0 Aue

J0 ‘S)UIP SYIBID [epuE)IsqNs ‘sa[oy dampdund J[QISIA ‘yuing ‘paysni)) )asnqe
[ed1sAyd jo suonedIpuI SMOYS 10 ‘pa.a SuIdq J0jedipul drmyeradwd) ay)

£q pajearpur se J 0€] da0qe saanjesddurd) 0) pasodxd sem Jrun 3y ‘udroIq
SI [83s AJ1INJIAS Y} ‘AN[q JOU SI 10JLIIPUI INISIOW W0))0q 10 do) :)SIXd suon
-Ipu0d SUIMO[[0J 3Y) JO AUE JI IIAIIS WO 00 [-US dY) FIAOWNY :FuruIepy

‘SHLON panunuoy) SANI'TAAIND ALAAVS 001-dS



98 Jo LT 93ed

QN........................................................>o_—°m >H:mx_u_m;

wN ................................. uhwo :o_ﬂﬁhﬂm_mmm >H.CN.-L“;
s SO10N
gz 911055929y ||| Xipuaddy
mN ....................................... amwwO—w “—— x_vcwnn<
vN ................................ w:o_ﬂmo_h_omgm "— x_U=¢QQ<
Qg e aoueUAUIE
NN ....................................... wmhscwoo-—m —mwoaw_n
°N ....................................... wm&:vmoo&m mc_ga_:m
NF EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE®E® N_c—wﬂ_c—o :o_ﬂumawC— >—_NQ
o uoneing
7 R LT T T LT T PP PV PPPR S8JNpPad0.id UeIS |[enuen
o) AETTTTTITOn sainpaoold Buluuoq uonisuel] IUN PUOISS
e S0INPaooly BUILUOQ £4€
G e JaA00 woy0q Jo doj Jnoiyip e Buinowsy
T TITRTRRR T uonISog BuIpuElS e Wwou Buiuuog
e uonIsoy Buijeaus] & wols Buiuuoq
LR L LR L L L L LR LU LEEELLREELERELEREE m:o:.&..&&o 001-MS
SMRERRLLLLLLLELELEELEEELERELIRE qu¢COQEOO |eusaiu] 001-NS
ger e S24n}e94 00L-NS
PP TR 00L-MS
F ............................................ :o_ﬁa_howmn —mhwccw
s UOHEWLIOM| 00L-NS
rrrenn sauljoping >__.wu_.mw 001-3S

SIN3LNOD 40 3718Vl

9z
LI 40LD0d1dd
INAIWHAOW SAI'TOS SOILSNODV| TOLI90LIT
YANDIHD LOdS AINSV|  100C190L1¢
FOLDALAA INFIWHAOW SAI'TOS SOILSNODV| [001190L1¢
OddIA ONINIVYIL 86€06SISTX
«9 - 9S ADIYVI-XXX ‘LT1dd| 8ST06SISIX]
LS - 1S HDYVI-XX'LT1dd] 8¥I106S1STX]
«IS - SYADIAVI-X ‘L1dd] 8E€106S1SIX]
«S¥ - 6€ DUV ‘LT1dd| 8CI06SISIX]
«EF - 9€ IWNIAAN ‘LT1dd] STT106SISIX
«L€ - 0€ TIVINS ‘LTdd| 80106S1STX]|
V€ - (8T TIVIAS VILTN ‘LT1dd] 86006S1S1X]
SYAANASNS| 8S006STSTX]
HONOd 001-4S] 9700602510
ANDSHY AT4S AANIVINOD AT4S 001-9S|  900000ZS1O
uondiosaq| Joquuny e

SHIHOSSADOV “1II1 XIANAddYV



98 JO 81 93ed
14

19N9SY J19S PAUIEIUOD) FI3S - USDS

IONJSAY J[OS PAuTreIuo) J[o§ d[qered |y uosiedd - YSOSMd

ud34xQ -0

)[B9H pue A19Jes [euonednooQ Jo oymunsuf jeuoneN - HSOIN

uonensIuIpy yesy pue £1o5es U\ ~VHSIN

OpIX0IpAH WNIIT - HOV'T

opIx( 1adng wnisselod - ‘0

J[eH pue 9j17 03 snoxddue A[orerpawwi] - 1Al

snjereddy Sunypearg paureiuo)) J1oS adeosq - vgOSH

Koua3y u01109]01d [BIUSWUONAUY - VdH

N0 W09 10 03 0} - SSTADA

IpIxoIg uogre) - (0D

10399J9(J JUSWAAOJA SPI[OS 21ISN0JY - (QINSV

AAVSSOTOII XIANAddV

6£2-4€1-01
paroiddy YHSIW/HSOIN

QO L-dS

Al



98 JO 61 93ed

“d1oydsoune 1] [enudlod e woty adedss jsnu 1osn YY) JUIA
oy} ur udAX0 J[qeasn Jo 1A 001 sApraoad 00 1-dS A4S UL

‘Anud doeds

paurjuod pue ‘syuefd juounean 1dem ‘sjuefd zoded,dnd ‘syueld
[eorwayd ‘Surpauun) ‘Sururwa ur punoj suonedrjdde H1A]
Aqreniuajod 103 uono9301d Jo [9A9] 3saY31y a3 sapraoid A3ojou
-[09) QATJRAOUUL SIY ], "JASN Y} 0} SUINJAI SB3 Y} 210Jdq I)ST
-ued uoneIdudsd uddAxo uondiosqe apIxoIp uoqred ay) y3noayl
sossed 0m) soyeW Yealq PI[BYXD SIOSN A} YOIYM UI W)

-SA'S 19)STURD [ROIWAYD [BUONOAIIP-Iq B SISN JIUN Y[, dJel JIom
IO puBWAP S JISN A} UO Paseq uadAxo ayy Surystuajdar pue
APIXOIP U0QIed SUIAOWAL A[[RIIWAYD YIBAIQ PI[LYXD S Josn
A} S910A231 ()0 [-YS Y.L ‘smeredde Suryieaiq 3InoIrd pasord 1o
IoPBAIGAI ‘(YSDSMJ) 1oNISAY J[OS paureiuo)) J[os [qeredpy

U0SIo S 0) PaLIdjar aq os[e Aew O [-YS SO Yt (VEISH)
smereddy Sunyiearg paurejuo)) J[o§ adeosy ue se paaoiddy

"H1d1 03 sa8ueyd d1dydsoune oy jey) JUdAd

AU} UI SPU0J9Ss JO IoJJBW B Ul PAUUOP 9q UL J1 JBy) OS }[oq S, Jen
-PIAIPUL UB UO PILLIED 9q 0O} [eapl I XeW 00 [-YS ASD 93 Jo
ug1sop joedwoos WySrom 1yS1| oYL, “(HTAI) YEdH pue 9J1 0
sno1dgue( A[jerpawtu] 2q 03 [enuajod ay3 Suraey se paLJIsse[d
SUOIIIPUOD UI SaNNP WI0}1od 3Snul Oym SISNIOM JOJ UOT)0d)
-01d A103R11dSa1 JO [9A9] 35931y 9y} sap1aoid (0 1-dS ASD YL

NOILdTHOSHA 'TVHANTD

NOILVINHOANI 001-US

144

6€C-4€T-0L HSOIN/VYHSIN s|enolddy

JBOA T Aueriep

SieoA OT 3417 90IAI8S WNWIXEIA

2 .79—.0 saimeladwa|

4 ,0€T — -CE agelo1s

G'0-/+6 (sJaM]) dwn|oA Seg

(81nuiw Jad sia1i))

puewaq uQ ajel Al[ddns uadAxQ

HOIM/ZO uone.sdo

Jayiealqg-aJ paseq |eolway) 10 POYION

(wnwiuiw)

SSINUIA 09 uoneing psaiey

uadAxp

SJ917 00T/ W G°E 9|qelaAllag

SEX P X.GLL suoisuswidg

Mee/sa6'y asn Ul YsisM

Moz/sal LS pauJed ysism
00TYS

SNOILVIOIHAIODAdS

001dS ‘I XIANAddV




98 JO 0T 93ed
€C

"POLIp I1B pue IdJeM P[OD UI JUISIANIP AIpune]
priw 3ursn Ajjearporrdd pauedd 9q pnoys yonod Surkue)) Y,

"19)
-stued 9y} pue yonod Julkired ay) udomiaq dn-pynq Mip proay

"SJUOAJOS paseq wnajonad Yym () [-YS Ued[d Jou o "UBI[d
odim 03 ypoo dwrep € as) “10jedIpUI AINjeIddwd I, Ay} pue SI0}
-BJIpUI dInjstow Ay} punoe A[[eroadsd ‘ued[d 00 [-yYS ayp doay]

HONVNALNIVIA

Jojeosipu|
ainjesadwa]

~10}eOIpu| 8INISION

10}JEDIpU| BIN}SION

s103e01pU] dInjeIddwo |, pue oInSION

"9SBO [991S SSO[UIR)S PAF3NI B UL PISO[OUD ST )0 [-YS Y.L

uoneINguo)) pIeds

SHANLVHAA 001-US



98 JO 1T 93ed

desns 1siep
Bnid aoaidyinop
BlIM JOJeN}oe 8AfeA JoljaY

19GUOSGE SPIXOIP UOQIED
pue Jojesausb usbAxQ

OABA JoIjoY

aoaldyinopy

Beq buyieaig

Be)
Jorenioe usbAxQ

BABA
Japujfo usbAxQ

Japullfo uabAxo
passa.dwon

dens yoaN
asoy Buiyresig

8091dasoN

sjuduodwo)) jeutduy 0QI-AS

(44

‘Suone[nN3gax

[800] pUE 9JE}S ‘[RIOPAJ UM dOUBPIOIJL Ul POIIUIPI 9q P[NOYS
SOp09 IJ[pueH )SeA\ snoprezeH o1j193ds 10 asn sjonpoid ap
Jo suonipuod 03 Ajdde 1ey) SOOI ‘sapod d)sem 9je)s d[qedrddy
19d ‘99¥TN ‘1°S “oprxoradng wnisselod ‘0¥ ‘700d

1Dd ‘997NN ‘8 “0A1s01105 ‘aprxoradng wnisselod  ‘OY ‘100d
;1B SUOIJBOIJISSE[) 9)SBA\ SnopIezeH Vdd UL

"001-4S JO [esodsIp 10} I9[pueH [ELIdJBJA Snople
-ZB[ PAsudIT J0 I0INQINSI(T FSD ‘uonerodio) gS0) 0.0

SNOILLONQYLSNI 'TVSOdSId



98 JO 7T 93ed
1C

"0076-958-C1H-1 18 991A10S 1owo)sn) uonerodio) S [1ed
ased[d sanpaooad Surddiys Surpse3ar uonsonb Aue saey nok jj

"AANHdO NAd49 SVH LI Al LAVIDEIV ddv0O4dV NOILV.L
“JOdSNVHYL 404 d4ZTJOHLNV LON SI 3OVXOVd SIHL

:JUOWIdIB)S SUIMO[[OF AU} PUE UOI}BULIO]
-ur 9A0qe AU} s paxprewn Ajured oq 3snw saFexoed oy yyeoary
031e) Aq uoneyrodsueny 10y sagesoed (o [-yS Sunredard uoypy

panunuoy) :SHANAADOUd ONIdJIHS

“mpaood Juruuop o) pa3o[dwod daey nok
[un dens oy 3snfpe jou o(q "peay InoA 1940 dens yosu ay) doo|

"$9[3303 a3 03 UO P[OH "POAOWIAI 9 UBD SIQA0D
wopoq pue doj 3y} pased[al SI pueq AILINIJS AY) SY "NOA PIemo)
ge1 a3 [nd puey ansoddo oA ur jrun ay3 Surperd AJULIL} S[TYA\

‘dooy a1y y3noayy

1o3uyy 193utod 1ok ooerd pue jtun oy} Jo doj 9y 18 pojedo]
pueq £11nd3s ay Jo qe} [nd oy} udjsejun puey 3913 Y YA\
‘puey

QUO UI JIun Y} 9[peId pue yonod AL1ed WoIy () [-YS dA0WY
uonIsod surpue)§ wo.Qj suruuo

“2unpad01d Juruuop 2y pa3o[dwos daey nok
mun dens o isnlpe jou o "pedy oA 1340 dens xoou oy doo

"POAOWIAI 9q UBD SIOA0D W0)0q pue do}
oY) Pasea[al s pueq AJ1Indas Ay} Sy 3un oy jo doy oy jsurese
puey J19yj0 3y} ym Surssaxd a[iym nok premo) qes o [[nd MoN

J1un 9y jo doy ay3 uo puey arsoddo ok Furoeyd
arym door oy y3noayy 103ury 1ojurod oA dde[d pue jiun oy}
Jo doy oty 38 pajeoo] pueq AILINd3s ay) Jo qel [[nd ayy ussejun

"001-dS 9y} uo saurys Y31 Ay} Jey3l 0S NOA JO JU0IJ
ur punoi3 ay uo 1 doe[d dwe| pue jey piey e yim paddmnba jy

"NOA JO Juoij ul
punoa3 oy} uo 31 doe[d pue yonod SurAued woij ()0 [-YS dA0WY
uonISOJ SUIPIUY] Wo.1j suruuo(

NOILVHAdO 001-dS



98 JO €7 93ed

‘[001 ®
Sursn uoym asoy pue 3eq 3uryrearq ay3 dur 1o armound 03 jJou a1ed
oye) ‘JJO SI0A0D JNOLYJIp A1d 0} pasn 9q Ued [00) IO JOALIP MIIOS

‘JJO IOA0D U} JO0UY 0} dJeLINS PI[OS B Jsurese
10A09 wonoq 1o doy ayy dey ‘spuey yjoq ut AJuty jiun oy Suipjoq

‘Jun 9y} Jo Apoq a3 uo urnd pue pased[as uadq Sey J1 IdJe pueq
A1ndas oy} uo urpue)s Aq PIAOWIAL 9q UBD JIIA0D WO030q Y,

"Te[ & Jo p1[ oy Jjo 1s1M)
prnom noA se isnl 31 Sunsimi Aq paAowdl 9q ued 1409 doy oy,

"MO[2q PISI] SAINP
-9001d o) SUIMO[[0J AQ POAOWIAL 2 UBD A} ONS OP SIIA0D
oY) 18} JUAAD AJONI[UN oY) U] PAsLBI[AI UIq SeY pueq AJLInoas

AU} 0UO PIAOWAL A[ISBI dIB SIOA0D W0)0q pue doj oy AJ[euIoN

JI3A0 wo03)0q 10 doj JnIYJIp & SurAowdy

panunuo)
‘NOLLVIAdO 001-dS

0¢C

LAVEDUIY ddVO4dV NOILLV.LIOd
“SNVYUL 404 A4ZTdOHLNYV LON ST 4DVADVd SIHL

:JUSUIIL)S
3UIMO[[0J U} puB UOHJBULIOJUI QAOQE Y} UM paTew Ajurerd
oq 1snw sodeyoed oy [9sSOA 0318 pue WTIo1,] [1BY O[OIYIA
10J0IN Aq uornjenrodsueny 10y sageoed ()0 1-YS Sunredard uoyp

390 1ad s[eudiew snopaezey jo Ayiuenb 10N 001-dS
HH .......................................................................... Qﬂ.—o.ﬁo wgﬁxvﬁﬁﬁ
e 10qUINN N
<\Z .................................................................... Vﬂmﬁ‘m bﬁﬂ@ﬁmﬁ—:m
G sse|) pIezef]
Oﬁomﬁ@@ <O ................................................................ ~ﬁ>OHQQ<
"JOJRIQUAN) UOSAX() [BOTWIAY ) """ """ " owepN Surddiyg 1odoig

:sjuowaabaz o1y10ads 1o111ed pue piede[d ‘vonejudwnoop Surd
-diys ‘Burjoqe] ‘s3urjrew jeudoidde yim Surdesoed poroid
-de ur paddiys pue suonengar Suiddiys s[errojew snopiezey

u1 paurexy [enpiarpur ue £q paredaxd 2q prnoys sjudwdiys 001
=S [V 'Spoon) sno1d3ue(] SUOnEN paju) pue uonelodsuer]

Jojuounaedo 'S ) Y3 AQ [BLIdIBIA SNOPIBZBH SB PAIJISSB[D SI

11 210JRIAY) “I0IBIAUAD) UIFAX() [BITWAYD B SI 00 [-YS ASD Y.L

SHANAADO0Ud ONIddIHS



61

d.0€1

Su1paooxd sarnerodwo) 03 payoalgns
Uu2q Sey J1un sajedIpur [1e] Apysis
IOPIp Aew opeys JO[0J [BNIOY "

SSVdx«

J03ed1puy damesdduwl I,

ﬂlhoumo_u:_ ainisiop

Apys1s 1o51p
Kew opeys 10[00 [en)oy %

O

TV«

SSVdx

J0)eJIpU] .INISIOTA]

panunpuoy) VIAALIYO

NOILLOHAdSNI 001-dS dSO

MO SAON
pue jeH pleH 22e[day 9
sdeng isnlpy g
s9[3300H uo Ing

Sda)S ATepuodas ¢

d0ao1dasoN uo Ing ¢
20o1dyINoA 1I3SUT 7
UI3AX(Q) BANDIY |

SdNS Arewnld ¢

*90e[d Jy10M 9} SULIDIUD 210JOq
TINATO0Yd DNINNOAJ €-+¢ 2 Ul uatorjoId aq jsnwr 1osn oy [,

"u934X0 Jopun A[9Jes SI Iosn Ay} d[IYym jiun 3y} 03

syjuounsnlpe A1essooou oY) e 0) pausIsAp Atk sdayg A1epuodag
€ 1X9U 9 ], "Spu0d3s ()| Ajorewrxoxdde ur sdoig Arewinid o) o
A11ed 91qe 9q pInoys Jasn Ay pauren Aradold ardydsowne H1d]
A[renuaod woty walsAs A101e11dsar sfenprAIpur a3 d3e[ost Appomb
0} paugIsap are sdoig Arewnid € 1S11J UL "00[-dS 9y} Suruuop 1oy
poow judtoyya ue op1aoid SFYNATDIOUd ONINNOA €+€ YL

SHANAADOUd ONINNOCQ ¢+¢



98 JO 6T 93ed

"U93AX0 9Y} 9JBAIIOR 0} UMOP 3&)
J0j)en)de UIGAX0 dFURIO JUIISIION[J IR ) [[Nd

U9SAX() T

81

‘Surued[d yonod Suifiied 10y ddouLU
-QJUIBIA] 99S "AOUQTIOWD UB Ul PIPIAU UIYM PIAOWAI AISBI 9q
Kew jrun 2y} jey) 0s SuIply 3s00[ 9q prnoys yonod Surkired oy,

yonod Q0T 4S

‘yonod Surkued paroxdde yyim
pue yonod SurA1red jnoyim ()0 [-dS MIN

"pa11y3uIq B 0} suIn)

J01e21pu] dImeIddwd I, 9y} J1 IITAIIS WIOLJ JIUN JY) IAOWY
"SUOIPuUOd [euriou Jopun yurd [[np 03 93ym

[Inp © st 103edIpUl drmyesddwd [ 9y ], *19A09 doj Jo apIs I
‘pueq AILINJ3S Y} UO PAJedO] Jojedrpur danjerddwa I, ay) Joay)

panunuoy) ‘VI¥ALIHO
NOILOAdSNI 001-dS ASO



98 JO 9T 93ed
L1

‘pausjseyun 1o ‘payoepeun ¢ Jor[S W0
-0q 0} dens Aunoss oY) asned jey) oFe
-wep Aue paIoJINS IO JuIng ‘pIYsnId uodq
sey jiun 9y} J| ‘I0A09 I19jno onsed oa3ueio
oy ur saumound 1O SyeAIq ‘SJUIP [BNUEIS
-qns 10 SI9A00 wo0oq pue doj ay) ur sjuAp
[enueisqns se yons (1ed) pue Jeam [ewl
-Iou puokoq) ewner) Jueoyrusis Jo suJIg

ewines) Juesliudis Jo sugis oN

‘paoe[dsIp 10
ypds 9no are s[eas 10A00 wonoq pue doj,

‘poudipe Aprodoxd
JIe S[B3s 10A0D woy0q pue do

‘pousife
-stwr 10 pairel are s10A00 wopnoq pue doj,

‘pousife A[1o
-doid are s19A00 wonoq pue do,

‘asn 03 3dwayie Jou Op ‘pai St jrun
oy} JO 9pIS AU} UO Pojedo] ‘I0JedIpul In}
-e1odwo) oyp J1 -9sn 03 3dweye jou op page
-wep 10 Juid Io S)IyMm ST J0JBJIPUI IOIIS JO
S10Je0IpuUr dInjsiow wonoq pue doy oy Jy

"9mym Io Surd oq pinoys

JUN 9Y) JO SPIS A} UO Pajeso] “10)
-eorpur aInjerddwo | -onjq a1e s1o)
-BOTpUT oInjsIow woyoq pue doT,

"pauQ)seun 1o ‘payoene
-un oB[S OWO009q U9 Sey pueq AIINOdS

"2IN09S ST pueq AIINOAS

"SIeaA
0] SPe9oxe 9jep JI ‘aimjoejnue]y JOo e

SIBOA
01 uey) SS9 ‘armorynueA Jo e

JJIAIIS WOIJ JAOWNY

TIVA

IIIAIIS Ul UTBWIY

SSvd

:SwdYl SUIMO[[0F Y} 10J JoyD)

-oerdyrom ay3 Suridud 03 Joud jrun
oY} JO UONIPUOD [BIQUIZ puEB SIOJEIIPUI A} SUIIIYD AOImb
£q ‘owny Aue je ‘A[[ensSIA POWILFU0I SI () [-YS Y} JO SSAUIpeIY

‘NOILLDOHASNI 'TVASIA A'TIVA

VITALI™IO NOILLOHAdSNI

001-dS dSO

‘A[[ewI0U 3Y)IIQ O} }IBIS UL} JSILJ JIUn Ay} OJul
ATeYX? YInow JNOA 0jur ARIdYINOoJA Ay} 11asul
A1oyerpowur pue 3njd dd3rdyinowr o) dAOWY

3931dINOIN °Z




98 JO LT 93ed

"Paso[d A[9391dwiod die S|LI

-SOu [30q Jey} 0s dsou 0} uo dasou a3 difs 03
y3noua jsnl pede sped asou om) ayy Surnd o[rym
A13ua3 9zdanbs pue ooardasou jo qey yoes dun

OOOMQOmOZ S

91

SOS Aue

Surreom a1ym “91qrssod J1 ‘uonaoxd [ed1sAyd Jo [9AJ[ Ay} JiwI|
0} J[qEBSIAPE SABM[E SI JI ‘UOSBAI SIY) 10, "[IBdIq Pa[eyul Y} JO
dInje1dduwio) Sy} Ul dSLAIIUI UB PUB dOUR)SISAI FUIYILAIQ PISLIID
-Ul 0} NP JAsn Y} U0 sSAns pajrwr] dwos de[d (S)YSOS 11V

‘uorjeInp
o 19183 o) “WSFIoM SUIALIED [RIIUISSI-UOU [[B SUIAOWY

‘uoneInp Ay}

1018213 AU} ‘BAIJES UMO S QU0 SUIMO[[BMS puB Sun[e) SuIziu
-TUIj "I9ISTURD oY) U K[qrssod pue asoy 3uryieaiq oy Jojud
03 BAIES SUIMO[[e AQ 90UL)SISAI SUIILAIq ISLIIOUL URD SUny[e]

‘uoneINp Ay} J0JedI3 Ay} ‘AJLIRI[IWE] pUL

Sururen oy3 1918213 Y, “odeosd 1oy} Jo sorueyodwWw Ay} dA0xd
-wir Aewr 31 ‘Aem odeoss remnonaed e yiim Jerjiuej st 303[qns e

JI "PoI[0NU0D pue wed 3q [[IM SUIyIeaiq I3y} 210w Y} YSDS
ue ym sey 109[qns a3 9ousnddxd pue Surures) dI0w Ay [,
"uoreINp Ay} 199)Je ued ALIRI[IUe) pue Jurures) Jo d2139p Ay [,

panunuo):NOILVINA



98 JO 8T 93ed
Sl

“uoneInp Y} 19JeaI3 Ay} ‘djel
3uryiearq oy J0MO[ YL, "TBdJ PUL JUIWIIIIX Aq PIsSLaIOUl
9q Ued JJeI JYJ, "UONEBIND A} SIO9Je el Sulyledlq S Jasn Ay,

‘uorjeInp 9y 10JeaI3 oy

y31oM SSI[ 9} pue 31 dI0W Y], “IAsn Ay} Aq pasnbax us3Lxo
JO Junowe 9y} J09Je [[& 90uB)ISISAI JUIY)BaIq 0} 9OUBIJ[O) PUE
OpIXO0Ip uoqIed paxdsur 03 asuodsar Jy3rom ‘ssauyry S Jsn Y[,

‘suoneInp I93uo]

10 sajel y10M 19y31y Sumruiad ‘ud3AX0 Jo uonezinn Judrd
-1JJO I0W 9} ‘JOSN A} J1J QIOW Y[, "SSAUIIJ JO S[OAJ[ JOLIQJUI
1s933ns 18} Apoq JO Judd1dd pue d3e ‘dje1 1IedY Y31y Yy uon
-eINP JY) S}09JJE JASN Y} JO SSAUIIJ JO UONIPuod [edrsAyd ay .

"uorjeInp I9Jedis ul sjnsal

Y10Mm $S9T "odeasd 03 pasmbar y1om oy asearour [[im djdwrexd
10} J3ppe] & Surquird Jo SuIjMeId ‘IOAO Judq Sulem ‘Suruuny]
"uoreInp ay) s309)ye odeass 03 parrnbar y1om Jo Junowre Y|,

:9Je 9SO, ‘uoneINp pue uorn

-dumnsuoo uo34x0 s 19sn 9y 109]J6 UL ey} SI0JOR] JO JoquInu
B QI8 Q1Y) “IOAIMOY ‘uonddjoid jo inoy | Adrewrxoidde apia
-01d [[ImM 0O T-YS INOA ‘S30uBISWNIILD Jsowr U djer uondwns
-U09 Ud3AX0 § 19sn Y} uo Jurpuadap ‘Area [im (S)ISOS 11V
JO uoneInp Y], ‘M0[dq PAISI| SI0}OB} Y} UO paseq uondjoid
Jo o3uel ure1dd € opraoid syrun 9say) Jo yoeyg "Alojeioqe] ut
-1591 Je[nonJed oy} Jo eLIAILIO SUI)Sd) AY) UO Paseq s3unel uonel
-Np JUIIAPIP A11ed [[IM S[eAosdde sy “SOLI0JBIOgR] UOLJBIL)
-131190 /reaordde [B19A3s Aq paaordde pue paisal St 00 1-YS YL

NOILLVINd

01

‘sdens 9[3303 1opun sasse[3
Jo so[dwdy Surdoo| £q $9[3303 Jo doj 10A0 uIOM
9q Aew SUJ[ QAIDALIO)) 'SI[3308 A1dJes uo Ing

S9[330D) U N "7




0 98 JO 6T 93ed

“19)SIUBd dY} Jo 9p1s drsoddo ayy vo dipo ayp 03

11 UQJSBJ PuUk ISTBM INOA punote ‘Id)SIued Ay Jo woloq
oy woay s3uey yorym ‘deays ysrem oy deipy 1s9yo
INOA U0 MO[ 00} SI jtun dy} “dd3rdyinow ayy uo [nd

© [99) noA J “dn 3j0oO[ 03 peay InoA Juisrer Aq paxIAYD
9q ued judunsnlpe 12doid Judunsnlpy deng YooN

dengIsapy s

14!
"9Jel [BULIOU dIOW € 0} SSAI3
INOK 9SBAIOUL UAY) UBD NOA ‘[[n} SI Seq 3y} 90U ‘ud3
-£X0 $S99Xd AU} YIIm defjul 03 Seq Suryiealq oy SuUImo|
-[® ‘9181 JIoMm djeIopow & Je Jurtaow Aq ssa139 oY) urdog ‘9
"9INPAJ0I1{ SUTUUO(] ¢+€ Y} YIIM dNUNUO)) S
TInJ st
Seq Surypearq oy} (Run sawn 9 03 ¢ ssa001d siyy yeaday] b
"3eq 3ur
-yrea1q ay) Sunepjur urdaq 03 223rdyznowr Ay} ojur d[eyYXy €
“yInow 9y} Yy3noay} Jie Judrquie deyu| T
"9S0U oY) 0} payoe)Ie urewal pynoys ad91d
9SOU AU, "YINOW INOA WOIJ IAIAYINOIA Y} dA0WY 1

"Jiun ayj 3ae)s A[e

-nueW pP[noys Jasn oY) ‘uoneAnde Juunp 203rdyinow 9y Jo N0
19 st 3npd a3 asnedsaq doardyznowr a3 Y3noay) syudA uddAxo ayp
10 9JBAIIOR JOU S0P 19)1B)S UBAXO0 Passardwod ay) JudAd Ay} uf

-20a1dyznowr oy} ojur
pawasur (s st 3npd do3rdyinow ayp se uof se ([ Seq Suryieaiq
A} 23S [[1M JISN A} ‘UONBIIPUI J[LIINOU JIOW PULR PUOIIS

"SPU0J9s MdJ & 10J jIun
A 0JUI [10Q AY} WOIJ PASLI[AI Furdq UIFAXO Y} JO SSIY Jurej
B J9Y [[IM J9sn y) pa[nd uaaq sey 10jenoy ud3AX() Y} 90U

"SUONBAIISQO 0M) AQ Seq Suryieaiq dyj oul UIZAX0 PIseaal
Sey WoISAS 19118)S UISAXO0 9 1By} WLILJUOD A[ISBA UBD J19Sn Y[,

SHANAADOUd LAVLS 'TVAONVIA



98 JO 0€ 93ed
el

O[qeIa[0] [[BS
SI 90UR)SISAI pue Feq Julyiealq dy) 0} SWN[OA [[1IS ST I} d[IYM
S2INpa501d Suruuop FuIMO[[0] JIUN PUOIAS 0} A0 d3ueY)) '¢

"WA)SAS A1 WO} ud3AX0 d10W AUB MEBIp 0} d[qeun

9 [[IM J3SN AU} Asn JO PUD A} Jy “O[QRII[OIUT JSOUWI[B JWO0IA] [[IM
ooue)sIsar Sulyyealq JY) JI0/pue IOMO[ A[qBIJTI0U W09 [[IM dwn
-[0A Seq Suryiealq Ay} ‘dsn JO Pud A} JBIN "9OUL)SISAI SulyIealq
pue Seq Suryieaiq ayj Jo SWN[OA Y} ‘}IUN JSIJ UO W} JOIUON ‘T

'$$9132 oy Sunmp
ow} 9[qrssod 1SAI[Ied A} JB AYILD WOIJ JIUN PUOIS B SSAIIY |

*$9.INPI0IJ
Suruuo(] UONISULI ], JIU() PUOIIS UO paules) 9q P[noys Jasn Y[,

"JOAO 93ueyd SIY} 10 ALIed 0}

paxedaid oq 03 19sn ) 10¥ Jueiroduur SI 31 J1un 3s1y Ay} uruuop se
owes oy} A[eanpadoid sI jrun puodds e uruuop YA, “(uonean(q
10} 91 - G so3ed 99S) uoneinp pue uondwnsuod UIFAXO s Josn
oy} 109J€ UL Jey) SI0J0BJ JO JIOqUINU B B IO} ‘19AIMOYH -a1oyd
-sowje HIAI Ue 11X3 A[9jes 03 noA 3urjqeud uonosdjoid jo oy

I A21ewrxoxdde opraoad [[im ()0 [-YS INOA ‘SROUBISWUNDIILD ISOW U]

STANAAOO0Ud DNINNOA
NOILISNVY.L LINQ ANODYS

‘Jy31om Surkied oA
dzrwrurw 0} ‘1edd Jo/pue ‘quowdmba [eRUISSI
-uou Aue pIedsIp ‘()0 [-YS INOA SUTUUOp IV

"JN0 JAOW Pue Jey pJaey 20e[doy

INno 9AO0JAN pue JeH Oowﬁn—om 0




Attachment 3

CSE Users’ Instructions
Daily and 90-Day Inspetions Manual
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Figure 1 - PE-0039, Units -A and -B in Storage Box
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Figure 2 - Unit PE-0039-A

Figure 3 - Unit A-02-A, as Received
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Figure 4 - Unit PE-0088, as Received
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Figure 5 - Units PE-0101, PE-0108, PE-0110, PE-0111, PE-0197, and PE-0198, as Received
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Figure 6 - Starter Plunger from Unit PE-0139-a, Showing Metal Shaving
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Figure 7 - Unit A-02-B, as Received (Unactivated)
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Figure 8 - Unit A-02-C, as Received and Remaining Chemical
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Figure 9 - Unit A-02-D, as Received and Remaining Chemical
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Figure 10 - Unit A-02-E, as Received and Remaining Chemical
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Figure 11 - Unit A-02-F, as Received and Remaining Chemical

Page 62 of 86



Page 63 of 86



Figure 12 - Unit A-02-G, as Received and Remaining Chemical
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Figure 13 - Unit A-02-H, as Received and Remaining Chemical
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Figure 14 - Unit A-02-l, as Received and Remaining Chemical

Page 68 of 86



Page 69 of 86



Figure 15 - Unit A-02-J, as Received and Remaining Chemical
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Figure 16 - Unit PE-0037, as Received and Remaining Chemical
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Figure 17 - Unit PE-0027, as Received and Remaining Chemical
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Figure 18 - Unit PE-0053, as Received and Remaining Chemical
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Figure 19 - Unit PE-0046, as Received and Remaining Chemical
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Figure 20 - Unit PE-0055, as Received and Remaining Chemical
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Figure 21 - Unit PE-0025, as Received and Remaining Chemical
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Figure 22 - Unit PE-00130, as Received and Remaining Chemical
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Figure 23 - Unit PE-0131, as Received
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Figure 24 - Unit PE-0101, as Received and Remaining Chemical
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