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1. INTRODUCTION

1.1 FACILITY OVERVIEW

Newly-generated drums of TRU waste are required to have vents to relieve the potential buildup and
pressurization from gas generation and a sampling port for headspace gas sampling. The MVSWSF TRU
facilities contain a large number of legacy waste drums that are not vented. These drums must be vented
and the headspace gas sampled for explosive gases and total Volatile Organic Compounds (VOCs) before
receipt at the TRU Waste Processing Facility. They are brought into compliance with these requirements

“ through the vent and purge process, which is performed inside a portable unit using a remotely actuated
pneumatic driver unit configured to install the filter vents/sample ports. The location for performing this
activity is in the portable unit which can be relocated to each storage facility to minimize TRU waste drum
handling. The portable unit is of robust construction and features explosion proof electrical equipment,
HEPA filtered ventilation, and dry chemical fire suppression. The portable unit has previously been used
for missions such as disposition of shock sensitive materials and repackaging of radiological and mixed
wastes. There are no residual materials remaining in the portable units from these activities other than
minor surface contamination.

This activity is categorized as a Category 2 activity since the drums with the highest inventory of
radiological material are greater than Category 2. The portable unit is not treated as a separate facrhty in
the DSA because of its proximity to the facilities where the drums are currently stored.

1.2 CONFINEMENT VENTILATION SYSTEM/STRATEGY

The portable units consist of structures similar in construction to a Sealand container mounted atop a
heavy duty trailer (Figs. 1. and 2.). The portable units are constructed of heavy gauge steel and fire
resistant gypsum wallboard. The roof/ceiling assembly is permanently attached to the exterior-walls. The
portable units have approximate dimensions of 15 f110 in. x 9 ft. 6 in.

Wall construction consists of a 2-hour, fire-rated non-combustible material. The interior floor is a
fiberglass grating made with fire-retardant resin, which is corrosion resistant. Each unit has a built-in 7-in.
deep secondary containment structure beneath the floor grating. The sump is constructed of 2-hour,
fire-rated non-combustible materials. The sump walls are heavy gauge steel, continuously welded to the
sump floor. Internal spill capacity is 500 gal per unit.

The portable units are not designed to withstand significant natural phenomena hazard events. The
portable units are not likely to be used during inclement weather for personnel safety considerations,
Seismic events are unpredictable but would at worst tip the portable unit over.

An exhaust fan and HEPA filter are mounted on the portable unit and draw air from the cbmpartment
(Fig. 3.). This provides someconfinement of radiological hazards that could bereleased in the enclosure.

The portable units are approximately fifteen years old. They were originally procured to facilitaté field
sampling activities but have been used for a variety of activities, such as shock sensitive chemical
treatment. The only modifications made to the unit for its current use was to remove non-spark proof
equipment and to add rails and air lines to support the vent and purge operation. The only scenarios in the
DSA that are exclusively associated with this system are those tied to operational upsets during the vent
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, Fig. 2, Portable unit.



Fig. 3. Portable unit HEPA filter system.



and purge process. These events are primarily deflagration and fire, as they can be single container events.
All other events typxcally involve multiple drums and, therefore, default to those analyzed under the
storage facility the waste is delivered from This includes natural phenomena.

1.3 MAJOR MODIFICATIONS

There are no major modifications or mission changes planned for this facility at this time, .



2. FUNCTIONAL CLASSIFICATION ASSESSMENT

2.1 EXISTING CLASSIFICATION

The system is currently classified as a safety significansystem in the DSA.

2.2 EVALUATION

The system was evaluated per Deliverable 8.5.4 and 8.7 of the Implementation Plan for DNFSB
2004-2, Ventilation System Evaluation Guidance for Safety-Related and Non-Safety —Related Systems.
Table 4-3 from the guidance was completed, provides the information collected for the classification
review, and is attached as Appendix A.

The determination of bounding unmitigated consequences presented in the DSA was reviewed by the
FET. It was determined that the quantitative dose consequences are determined in accordance with DOE-
STD-3009-94 and do not challenge the evaluation guideline (it is noted that the analyses of fire and
deflagration included in the DSA have been determined to be conservative relative to the recently issued
standard (DOE-STD-5506-2007) for evaluating TRU waste).

The HEPA filter system is identified in the DSA as a DID control that is elevated to a safety
significant classification but is not credited for significantly reducing event consequences. The ventilation
system is not individually credited for reducing event consequences to a lower risk bin. Specific
performance criteria include maintaining DP across HEPA filters and are included in the TSR as an LCO.
Quantitative filtering efficiency criteria are not credited in the DSA. HEPA filter efficiency testing is based
on Safety Management Program requirements. The control suites identified in the DSA focus on
preventative measures and inventory limits as well as the portable unit structure and drum lid restraints to
minimize releases to reduce risk associated with identified events to acceptable levels.

2.3 SUMMARY

The FET concluded that the portable unit HEPA filtered ventilation system is appropriately and
conservatively classified as safety significant.



3. SYSTEM EVALUATION

3.1 IDENTIFICATION OF GAPS

The system was evaluated per Deliverable 8.5.4 and 8.7 of the Implementation Plan for DNFSB
2004-2, Ventilation System Evaluation Guidance for Safety-Related and Non-Safety —Related Systems.
Table 5.1 from the guidance was completed, provides the system evaluation, and is attached as Appendix
B. The portable unit ventilation system was evaluated against the safety significant criteria defined in the
evaluation guidance document.

The following gaps were identified:

¢ Lack of filters on air inlets,
e No local alarm on system to indicate operability issues, and
s No real-time monitoring for filter breakthrough.

Based on the DSA, the HEPA filter system is identified as a DID control that is elevated to a safety
significant classificationand is not credited for significantly reducing event consequences Therefore, these
criteria were not considered to be mandatory by the FET.

3.2 GAP EVALUATION
3.2.1 Lack of filters on air inlets,

Inlet air enters the portable unit through inlet louvers near the floor and through unsealed joints.
Material in-leakage is not considered to be a concern. The DSA does not credit the portable unit and
ventilation system for providing significant confinement. The physical volume of the portable unit will
minimize pressurization of the unit in the event of a deflagration. Material released in the event of a fire in
the unit will preferentially be exhausted through the ventilation system. Based on these aspects of the
portable unit and ventilation system, the identified gap is determined to be acceptable. '

3,22 No local alarm on system to indicate operability issues.

The portable unit HEPA filtered ventilation system is not equipped with alarms that would indicate
filter DP problems, fan failure, etc. The lack of a local alarm indicating operability issues is addressed by
the fact that the unit is operated locally and facility workers are in attendance outside the portable unit and
next to the HEPA filter system the entire time the unit is operating. Operational issues would be identified
during operation. Based on these aspects of portable unit operation as compensatory measures, the
identified gap is determined to be acceptable.

3.2.3 No real-time monitoring for filter breakthrough.

Normal operations in the portable unit do not result in release of significant levels of contamination.
However, in accordance with the Radiological Protection Safety Management Program, a filter paper air
monitor is positioned on the stack exhaust and is routinely monitored during operation. This would
indicate breakihrough that may not be apparent by a drop inDP on the gages. Normal operating procedures
require video surveillance of remote drum operations which would alert operators to an accident inside the
unit (deflagration, fire) and initiate response actions. Also, because the system is not run continuously, the



filter DP gages are read after startup and before remote operations in the unit commence. Based on these
aspects of portable unit operation as compensatory measures, the identified gap is determined to be
acceptable.

3.3 MODIFICATIONS AND UPGRADES

No modifications are recommended at this time. The criteria not met are not considered to be
mandatory based on the DSA. The identified gaps are considered acceptable due to measures that
compensate for the missing aspects. In addition, the current drum venting campaign is how expected to be
completed in less than three years.

10



4, CONCLUSION

In conclusion, the HEPA Filter System in the Portable Unit is conservatively managed as a safety
significant system even though it is' not credited for significantly reducing the consequences of the
analyzed events in the DSA. While there are three gaps identified from the ventilation evaluation criteria

comparison, the associated criteria were not considered mandatory and there are adequate compensatory
measures to address the issues.
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Table 4-3 Data Collection Table Explanations for the Portable Unit

" Column 1~ Bounding Accident.

A deflagration foiloWed by a fire during the venting and purging of .an unvented container
was considered the bounding accident for the operation.

Column 2 —Type Confinement

The Portable Unit HEPA Filter System is an active HEPA filtered exhaust system and has
associated Limiting Condmons for Operation controls. (Ref.1, Section 4.4.2)

Column 3 — Doses (Bounding Unmitigated and Mitigated)

The unmitigated estimate of the radiological consequences to the public was <1 rém but the
dose to the collocated worker and worker was considered >100 rem. The mitigated dose to the
collocated worker and Wworker were reduced to <25 rem but this was primarily due to the
confinement structure itself and the use of lid restraints on the drums. This information came from
a scoping calculation that supported the qualitative analysis portions of the DSA. The scoping
calculation used 95% meteorology, the methodology from 3009, and is consistent with the new
TRU waste standard that is currently in DOE review. A scoping calculation was considered
sufficient since the public consequences did not challenge the evaluation guidkine.

Column 4 —- Confinement Classification

The system is classified as a SS SSC. (Ref. 1, Chapter 4)

Column 5 - Function

The safety function is to mitigate the consequences of a deﬂagratlon or fire in the portable
unit. (Ref. 1, Section 4.4.2.1)

Column 6 ~ Functional Requirements

The operability limits for the HEPA filter system are established to achieve optimum
performance ‘when needed to support vent/sample port installation or purging drums of TRU
_waste. The combination of HEPA filter efficiency and limits on differential pressure across the
_ pre-ﬁlter and filter ensure that releases will be adequately filtered. Since the HEPA filter system is
- a DID control that is not credited for reducing event consequences, no specific performance or
filtering criteria are established. (Ref.1, Section 4.4.2.3)

Column 7 — Performance Criteria

The Portable Umt HEPA Filter System consists of the followmg components (in direction of
air flow):

e - Inlet duct with test port;

A-4




e Pre-filter section with nominally 23-3/8” x 23-3/8” x 1-3/4” pre-filter and a 0 — 1 inch w.g.
Magnehelic pressure gage;

¢ HEPA filter section with nominal 24”x24”x 11-1/2” HEPA filter, a 0 — 6 inch w.g.
Magnehelic gage, and test ports;

e  Adsorber section suitable for naninal 24" x 24” x 18” adsorber and test ports;
¢ Duct transition to fan inlet;
o  Fan; and
»  Discharge duct with test port.
The PROCESS shall be OPERABLE when:

(1) the as-read differential pressure (DP) across the prefilter is greater than or equal to 0.05 in.
w.g. but less than or equal to 075 in. w.g., as measured with the portable unit doors open and
closed;

(2) the as-read differential pressure (DP) across the HEPA filter is greater than or equal to 0.5 in.
w.g. but less than or equal to 3.0 in. w.g., as measured with the portable unit does open and
closed; and ‘

(3) the measured efficiency of the HEPA filter system is greater or equal to 99%,

The HEPA filter DP OPERABILITY limits were established as follows. The minimum
infiltration rate recommended by Industrial Ventilation (ACGIH 1988) for confinement of this
process is 300 ft/min. This would correspond to a flow rate of approximately 400 cfm. According
to the fan curve, the fan static pressure at 400 cfm is 4.2 in. w.g. Since the majority of the system
DP is filter resistance, it was assumed that the combined filter DP at the minimal confinement flow
rate (400 cfin) was 4.0 in. w.g.

Therefore, the upper limit on HEPA filter DP was established at 3.0 in. w.g. and the upper
limit on pre-filter DP was established at 0.75 in. w.g. These limits take into account the maximum
instrument error for the HEPA and prefiltgr of 0.2 and 0.04 in, w.g., respectively.

The purpose of establishing a lower limit on HEPA filter DP is to signal the possibility of a
breach in the HEPA filter or an obstruction to flow, i.e., partial blockage of the inlet screen inside
the portable unit due to something sucked against it or failure or closing of the inlet damper.
Standard HEPA filters such as these are designed to operate at 1,000 cfm and a clean DP of less
than 1.0 in. w.g., (typically 0.7 to 0.9 in. w.g.). Therefore, since the clean filter flow rate of this
system is greater than 1,000 cfim, a HEPA filter DP of less than 0.5 would indicate either a breach
in the HEPA filter, or an obstruction to flow, either of whéh could compromise confinement.

The minimum HEPA filter efficiency was established to ensure adequate confinement for all

anticipated releases, while allowing for a slight reduction in system efficiency typical of in-situ

measurements, The HEPA filters have been tested at the DOE Filter Test Facility, and are assured

to have a minimum efficiency of 99.97% when tested with an aerosol of essentially mono-

dispersed 0.3 micron particles. In accordance with ASME N510, in-place testing of HEPA filters

is done with a polydispersed aerosol that has a wide range of particle sizes and should not be

confused with the 0.3 micron monodisperse DOP (dioctyl phthalate) aerosol used for efficiency.
testing in the DOE Filter Test Facility. Some reduction in efficiency is typically observed during

in-situ testing owing largely to an imperfect seal around the filter. A lower limit of 99% will allow
for typical field conditions, while still accomplishing the required safety function described in the

DSA. Since no credit is taken for consequence reduction in the DSA events, this is an acceptable
level for the filters. '

A-5
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The HEPA filter system was not designed to be operable during natural phenomena events or
after a fire. It is anticipated that the filter system will be plugged by the chemical fire protectlon
media and the smoke particulate such that the system will no longer be able to filter air. The
confinement credit given at that point is merely keeping radioactive particulate within the portable
unit by not providing an escapeavenue,

Column § - Cbmpensatory Measures

The filter system was not designed to provide the normal coverage during fire and natural
phenomena releases. However, primary confinement of the radiological material is performed by -
the drum lid restraint (minimize the amount of radiological material released from the drum

~ confines) and the portable unit structure (minimize the release outside the confines of the .
‘structure). The HEPA Filter System is considered part of this latter component but only at a second

level. The filters may plug during the bounding event from soot and the dry chemical fire
protection system. The plugged filter would still act as a deterrent to the release of radloactive
material from the unit. Compensatory measures, as deﬁned in the guidance, are not considered
necessary for the operation of the portable umts A full description of the process follows.

The portable unit is a primary locatxon for performing the drum venting and purgmg
operation in preparation for transfer to the TRU Waste Processing Facility. There are two identical
units. Either unit can be moved to each storage facility to limit travel time and distance for drums.
The portable unit is of robust construction and features explosion proof electrical equ1pment

"HEPA filtered exhaust, and dry chemical fire suppressxon In-process drums can be placed in

storage facility staging areas.

The portable unit structure is similar in construction to a Sealand container and mounted atop
a heavy duty trailer. The portable unit is constructed of heavy gauge steel and fire resistant gypsum

~ wallboard. Newly-generated drums of TRU waste are required to have vents that relieve the

potential pressure from gas generation and a sampling port for headspace gas sampling. The
MVSWSF TRU facilities contain a large number of legacy waste drums that are not vented or if

‘vented do not have a sample port. These drums must be vented and the headspace gas sampled for’

hydrogen and total Volatile Organic Compounds (VOCs) before receipt at the TRU Waste
Processing Facility. They are brought into compliance with these requirements through the vent
and purge process. Installation of the vent and sampling ports will only be performed inside the
portable unit with a remotely activated device. A lid restraint is required during this operation if
the drum is considered unvented. The device is air or nitrogen driven. Initial sampling will occur
in the portable unit but additional headspace sampling may occur in any TRU storage facility that
contains drums with sampling ports, i.e., 7572, 7574, 7879, or 7883.

Wall construction consists of a 2-hour, fire-rated noncombustible material. The interior floor
isa ﬁberglass grating made with fire-retardant resin, which is corrosion resistant. Each unit has a
built-in 7-in. deep secondary containment structure beneath the floor grating. The sump is
constructed of 2-hour, fire-rated noncombustible materials. The sump walls are heavy-gauge steel,
contmuously welded to the sump floor. Internal spill capacity is 500 gal per unit '

An exhaust fan and a HEPA filter housing are mounted on the portable unit and draw air
from the compartment. An engineering evaluation consisting of air flow measurement and fan

curve analysis was performed on Unit 1 (which is identical to Unit 2). The following

measurements were obtained:

e Flow Rate: 1,212 ¢fm

A-6



e HEPA filter DP: 0.7 in. w.g.
e Infiltration Velocity: 1,000 fm (approx. measured at the intake louvers)

This provides a level of confinement for radiological particulate that could be released in the
enclosure. (Ref. 1, Section 4.4.2.2)

A-T



APPENDIX B



"SUORIPUOY IUIPIOSR PUR ‘[BULICUGR ‘[RULIOU JO] LIS
UOIEN|BAD Y} AJSIIBS UONIONNSUGY JO S[RLISTRUL YL,

“90UE]SISOT UOISOLI00 10] Pojeoo

[991S UOQIEO JO [99)S SSOfuIe)s SUISR UOIONISUOD

PAPIIM[B SPUSTIWION0) £ € UOTI0AS “IoMIONp 10]
uonjeordde papusyu oy Joj payjijenb

A][eIUSUIUONAUS 94 1SN SJUSUOdWOd SIUONID|Y
v aroydsourje 9AISOLI00

SUOI}IPUOD
juspIooR

pue ‘feunouqe.

1 "pa]00o U] ‘pasojoua Ajjelo; si Jojow oy, “jooid oY} 20MpPal 01 PAIAPISUOD 99 PINOYS SIAYSEM “[euLIOU 10J
-0y ANSVY "oIsojdxa 21 JO®)S JOJOW PuUE Uel 9y, I8 SpISIno g JOSIOQGIIDS S Yons ‘SWAISsAS judunean iy . oyenrdoidde
{(was) SAISOLIOHOU ST WEANS JIe 9Y], "[293S uoqJeo pajured JUSWIUOIIAUS JBIJ] JOJ 9[qe3InS ag aq p[noys
6911-MgaH | “ponoq-puepauey) s Uy oYY [931s SSIUIRIS ‘PIP[OM |ISNUI 210GdSOUNE IAISOLI0D T 0} pasodxa S[eLIoRI ® UOIONLIISUOD
-0 | HEJO Ponnsuod si Suisnoy Jai|y pue 3Homonp g, 167’ UO199S ‘691 I-AANH-AQQ od | sonddy | Jo s[eLgey
"BLISILID UOHEN{EAZ 2] SSIJSIIES orym
“8'M "l [1°099 01 [ 9]qE], | Joy WOy pasiojul
aq Aew J(] Jusuouljuos A1epuosss ojeunxoldde
Ay} ‘UOIIPUOD ASBIISIOM SIY} 1Y "PIsOlo dIe.
SI100p Oy} pue syuny ¥ 19y} 03 pApeo] 2Je SI9Y1 Y1og
uaym urwipg 008 Aerewrxordde sq jjim jun sjqepod
241 OJUI MO[JUI JO 3181 JY] JeU] SAIND JISLINORIRYD : . ‘uoneado
S.UBJ 9U} JO SISA[RUR PUR JUSUIRINSESW MO]J 1021Ip Hou Jo sported Sunp paonpas oq Aewtt (sdd
ySnoIy) pouIuLLIop usaq sey 3] ‘uoueiedo Jo Aep yoro | PUB) MO} wo)sAs Jey) sajels [°¢'g uondas “Anjiqedes
| PIpIOOAISIUIUNLSUT PIYPAIIYS L, o8 Yolym ‘sa3ed pUE ‘UopONISUOO ‘UBIsop walsAs yim vjquedwos
Jd o1y VJIH pue exd oy Suipear Aq Appoaxrput | J1 a|qe3daooe are (sd(]) seunssaxd [enUaISYIIp JoIEaID) -a1oydsounje
opmn pazoyuow s13] “Apoanp paionuow Jou st (J) "SpIepue)s oy1oadseyis 1o saseq uBisop AJ[Ioe] pue
udisa(q | omssaid [EIIUSISMIIP JUSWAULUOD ATepuodss Y], (‘yun JO 9oUSSqR AU} Ul PIsn 3q 0} saul[aping are asoy], JUOZ UsIMIS(
IVIHSY | o1qeuod ay) ungym padmd 10 pajusa Suisq wnip oY) st “Bmour610-01 1070 AIERIRY, @ paumuRW
{677 | eampuns juowoeuyyuoo Arewnsd ay1) “pun sjqepod aiy si “3m UL G1°0- 03 £0°0- ‘AIEPU0COIS e oq pnoys
691 1-MIAH | YdIyM “Injonns JUSWIULUOD A1epuodas oy uf smssard ‘BMcurQ1-0) Q- AR e [EIuaISJIp
-0 [eAnedeu 1y3is & surejurew wajsAs ayy ‘vonersdo Sulng 17 91981 ‘691 1-IdANH-J0d Jod | senddy " amssald
: 3
gedynudg | BHAILD
300IJ0Y sopsLIdpoRIey) pue sampqede) woyshg pomre(dX BLIJJM)) UOBEN]RAY Ayayeg HONENJEAT

BLI2}IL)) 9OUBULIOLIDJ WIDISAS UOHE[IUIA 'S dIqE]L

B-3



“peiIslies SI BLI2)LIO UQIEN|BAD O3 JO JUSJUL o,

‘SHONIPUOD
JuspIooe pue ‘JeuLouqe ‘jeuucu Sunnp Audsjur
JUSWAUIUOD UIBIUTRW 0} AJJIqE S} SUIULIDISP 0]

pouniojiad usaq Sey WISAS U} JO UOIEN[BAS [BULIO} ON

“a1njie} jusuoduwios Jo Jomod, [eoLnoofe ue Juunp
arerado 03 P3IPaIs JO pouSisap Jou sem UIRSAS o],
"uoyendeAd sjqssod pue ‘GAOW NOILVYHdO woy

‘5901008 Jomod sJeUIo}E PUR SIOJOW UBJ/UR]
juepunpai se ysns ‘samnpe} (ue] Alenoned)
yuswdinbs pire Jomod Jo 95u21M090

11xs Surnnbal ‘vonIpuod [BUIIOUGE UB 9q PIHiom ainjie] SUOT}IPUOD
wauodwos 10 omod () sjqeno dosyoeq a3 uey o]qeqo1d 5y} 10J SPBU 9q JSNUI SUOISIACL]  © jusprode
15130) sjuauodwion Juepunpsl 10 301n0s Jamod sjeuIdye Api3aqut pue ‘feuniouqe
ou Sey WasAs oY "AepyIom [oes JO pud oyj je Jo ssof pue oFewep WRWHUIW YIim SS2I1S ‘feustou
oping) | 170 poumy st wesks sy], ‘3o 9q Aew woysAs oy sowyy | PUE ‘AIrsiow Jeay ‘samssald [erjualagiip o) Suumnp
uSiso | oo v Surdind/Bunuoa wnip Suunp Ajuo Sugersdo | Surpuelsyim Jo a1qeded oq Jsnw spusuodwo) e Aagayut
AVIHSY 5q we3sAs oy} sexmnbar YS1 oy (mo[aq S1uaAd :Jeuonouny JUSUIDULILIOD
W 11] 9[qIPoI0 UO UOHOAS Ul PAqLIDSSp & ‘uolsesSe[jap urewal o) po3oodxa si wsIsAs oy 18} (SYgQ) urejure
6911-9daH | wp e3uump 1deoxs) SUOHIPUOD JUSPIOJE JO [BULIOUGE SJUapIooE siseq udlsep pue SUORIpPUOd {10 ® pnoys
4O | Suump sjerado 0] wLlsAS oY) IPAIS 10U SP0P VS YL 7 uolOas ‘691 I-SIGANH-HOG o | senpddy u19}SAS
}
uedgudlg | ELALD
2>UdIIIY SOYSLIgNIRIBY)) pue sanuiqede) wWaIsAg pourepdxy eLRILI HopevnieAq Kyayeg HOLBRIEAY

(‘3u02) BLI21LL)) SIUBULIOMAJ WRISAS UOHB[IIUIA 'S 9[qEL

B-4



TeRUSIHIP

(y uonoag) amssaxd
apmon aansod
uSisa(q Juanaid 0y
JVIHSY suej 1SneYxd
6911-19dH pue A[ddns
“J0d 'suej Ajddns oary jou sop Aiioe -ojqesrjddy Jo0N -pannbar uoneuejdxo oN | sorjddy Soopsau|
. "UOTIOUNJ{ET € [BUSIS 0] ULIEJR [EI0] OU S1 2131}
OV GINSY 85UIS PaIFIIEs AJ2INUS JOU SIRBLIS)LD UOHeN[BAS oY,
“(p uo11038) | "WO01 [OIUOCD JeIIudd
opney | T e ML 10 0 7 o ppaod o oty oo
udisoq | a1 18 9q 03 Jojelado oy} sannbaz ss3001d w&whsa\wga? puE sugg jo m:ws.m _mcoﬁﬁu.mo o M0Ys 01 53y
AVIHSY o1 50UIS SULTE[E 10 “STYSH] JOTEOIPUl ‘TO01 [0TU0D JOJRDIPW ‘UONIPPE U] *PoLINdD0 SBY WISISAS suLepe
‘6911 JEQUOD © JOJ PIOU OU ST A10Y] "UONEsipur ke ousaey | OB % uoHoUNI[EU ¥ USYm Jojesado ot [eudls 1o/pue u
p:talers! sa8e3 asay, 'sofes gq 1oy oy S1 uoneusumysw smegs | O3 “UoTJelS [01UOD [eNUSO € 18 Pue A][ed0] ylog oljeuswILySul
-40d | weisAs oY), ‘pop1A0ad ST [ONU0 IO TLE[E S10WAI OU 310J210Y} ‘papiaoxd oq pnoys suireje o|qIpne puB SIqISIA e SnJe)s WaysAs
“Ajrenoy pererado oq 01 papuajul pue paudisap st UISAS oy, 17 UOI8S ‘691 1-MIANH-HOA 1od | senddy apiaold
"PALISHES AJOIUS Jou 1DV NSV 1od Aousnboy
ale BLISILI> UOHEN[RAS SY) 51033101} 1PN 10U 318 SIS[U] poquvsaxd e Je ooefd-ur pa1sa) oq Isnu
o SIN Y SISA[RUR K19JES AqQ POUIULIDIOD
1| soqow g°¢ pue 50 22 sy 4 oMY VAEH ¥SL L o466 St pannbox SoBES JO Joquinu S, ‘JSTEYXa aseafal
-OV HNSV S WS U} Ul POYSIqEISa S! 1591 sowjd-un oq 10§ Aouatorgge |- P saBels 10Nl VJHH 2IqeIsas Ajuspuadopu] e sziunuw
(7o wmunurut a4 1, NS L o Aq pannbai se ‘01 SN JINSV pue ‘sl 0} uoljeny
6911-N9AH | 1od Ajrenuue pue vonejeisul Smmopo) paonplios alem sisay |11 U SYIHH Aqesoyoid ‘s Aouoloo ySiH e operrdordde
-30d Kouaroigge aoejd-u] ‘sisAjete A3aJeS oY1 Ul POWINSSE ST MOYJ :811nbal 59UOZ JUSWAULIUOD aaey pjnoys
jSneyXa uo uonen|iy v4aH s8ws-oSus skojdwo waskg Areund ‘g g7 uon0sS ‘691 1-MAANH-AOQ 34 | sorddy woysAS
. 3}
wegudg | BURU)
IUBAIFOY sonsLajORIEy) put sanifiqede) waysig pauiepdxy BLISJLI) HonBn[BAY £ya3eg aonenfEA

(*3109) LIS 25UBULIONDJ WIISAS UONRB[BUIA 'S d[qelL

B-5



.aw:oh.ﬁ
3[eoIq J9){1} JO UOIIEOIPUI SWII{BAI OU SBY WSSAS ay)
20Ul PALJSIIES JOU ST BLIILID UOHEN[BAD 2U) JO JUdJUI 8y,

‘SIoY 7/ AIOAD pozAjeur

st 1oded 1oyp1y oy, “Suneiado s1 WaysLs oy JoAdUIYM
yoels oy Je pajelado s1 Jopuow-Ne UB ‘YInong
3[e21q 19)[1] JO UCIEOIPUL SWI{ES] © JOU YSnoy|y

~'Jopino uey oy wouy Jurdreyssip

uaas Jsnp pue eipaur 193]y sdeyrod pue Aouenbeyy punos
ug] ur o3ueyo usppns e se Jojeredo oyl A PoAIISqo 9
A1o1] PInoAs Yy3noIypjealq € “1oAomOp] "y3noryi-yealq
I5]1} JO UOTIEOIPUT SWIHEAI B DARY JOU SSOP WSISAS oY,

‘uoljRUIIEIUOY [eoI3ojolpRl
J9IUNOOUS ABW I91[L] oY} UOYM JCIeIado oyl Ldje
PINOM 9INSOJOUS Y UIIIM POIEOO] ULIB]R YIIM VD V

‘ySnonyp3{esiq 19311y Sunzeoipul Jo ,ESE
Y3 yim poysiqelso alom sa3ed J( 1931 9soY3 UO Sy
WS 1m0 oy “Ajjeuonippy ‘Suipzad snolasid oy

ySnoayiafesiq 123]1J Jo uoneIIpUl

ySnoryy
2{eaiq 1oL}

YE-HO | wo13 g w1 ul 9sea109p Juedyiusis e Aq pajesipul oG juaprooe-jsod ssnasiplou soop 31 “FuLiojruow Jo uoneorpu
AL/aSANG PInom y3noJyyealq 193[1j JO UOHBIIpUL JUSPIOIB-ISO] juaproorisod ssnosip saop aoudlejar oy Ay | setddy JUOPIOOB-ISOg
-
‘ aeoyIusig BLIJLLD)
QQH—Q&Q.«QNH mumwmt@ewﬁaao pue m&muﬂ_nﬂnmwnv Eoemhm —uoﬁmw—&Nmm NTQ«TU ﬂcmun—:uvﬂm . b@uﬁw =cmeﬂ=~w>mm

(*ju09) BLIS}II)) 9IUBULIOLID J WA)SAS UONEB[UIA [°S d[qe]L

B-6



‘payysnes st 1157110 UOHEN|EAD 2y} JO JuUdju Y],

“Butdind/BupusA wrup SuLnp 21ns0[OUI
sty oprsut pepruirad jou are [ouuosked ST eyl Iod

‘pauntojiod uosq sey
WAISAS [011UOD 3Y) JO UOIIEN[BAD [EULIO) OU I8AIMOH

(¢ ¢ 5 9 uonoag) uedo 1o aorid ul 18] Aoyl ‘aanjiey

¥ JO JU3AS O] UT'JB1f) OS Paj[RIsul 5q PInoys
‘a1qissal j1 ‘stodwegp [0QUOD MO[J JUBHIOINY e

(p'z uonsag) Suipping syy Jo sooeds

Adnso0 01 jouuosiad mofje 03 Jo a1aydsoue oy} 01

oowjd I [1B] [[IM SAOQE PIQLIOSIP S[OJJUOD [enUEwW Y - [1IB PaJRUIUWreIuod Jo adeass oy juaaaid o) [eruasss ajes
Cxe) : . . S1 SI91[1J [euly oy} Jo uonodjold-‘Aousdiows ue [T} pinoys
6911-gay "Justodwos [onuod  Jo amjie} & SUIx0]{o] | JO JUSAD S Ul UMOPINYS 3q U WAISAS B JI UOAY e sjustodwod
-40d are1ado 01 WesAs ay} JIPIIo 10U S0P VS YL :S9181S 691 1-MGANH-20q | senddy [onu0)
*palysIiEs SI BLISILID UOIIBN|EAD SUJ JO JUSIU: 9y [ ,
“alajTe) JusuoduIod
10 19mod [e511399]5 ue Surinp 2jeiado o} payipalo 10
poudisap 10U Sem WIISASAN] "UONENoBAS 9[qIssod pue
“AAOW NOLLVYAJO wol 31xs Fuinnbal ‘Uonipuod ,
[euLIOUGE UB 5q P[NoM ainjIe] Jusuodwod 10 19Mod "$30In0s Iamod 9jeuIs)[E pue
.OMSD 8]qeHOd QD‘MU@Q ay} ueyy huzuOV sjusuoduIod mUEQCOQEOU jonuod ﬁﬂvmu\mhc juepunpai se yons
JuepUNpl Jo 301n0s Jomod d1EwWIsY[E ou sey Wwejsks oYy | ‘SeInie) Juswdinbs pue 10/0d JO 32URLINIO0
: a1qeqord oyl 0] 3pEUI 9q ISNW SUOISIAOL]
*SUOIIPUOD [EIUSWUOIIAUD "saA10afqo waysAs Aysnes SUOIIPUOD
aSIOAPE Aq PA1OSIJE J0U S1E S|ONU02 359y [, "ATessaosu | 01 y3nous Suof s|qerado urewsi ysnuw Aoy pue JUOpIooE
J1 moyy jsnipe 01 a|qepear st lodwep enuew v youms | A8l jo ssof pue oFewep wnuwruiur yiim pue ‘feuiouqge
Jjouo [enuew g Aq peddols pue poyre)s s waysAs sy SUOTIPUOO [BJUSWIUOIIAUS Y1 SUIpURISYIIM ‘[eULIOU JapUn
‘ : 10 sjqedeo oq jsnui syusuodwos wdlsAs jonuO) e uonounj
‘(mo1eq s1u9A2 ‘[euonuny JUDWIAULFUOD
D Q1] S[qIPSIO UO HOIII9S Ul paqlIosIp sk ‘uoneidzijop urewal 03 n&uo&s s1 waisAs ayy ey (Svdq) urejuIBw O1
6911-Mgay | wnip v uunp 1boX3) ‘SUOHIPUOD JUSPISIL IO [BULIOUQR JUSPIOOE SISBQ cw_mov pUE SUCIIIPUOD [[B IO e woIsAs [0[uoo
-40q | Sutmp sjeado o1 wiajsAs 3y} IPaIs 10U S0P VS YL 1p'7 uon0ag ‘691 1-MAANH-HOA 2d | sauddy | jo Liqerjoy
R weogrudis | eLALD |
‘3ouaIa)oY SIUSHAIBIRYY) puw SANIIqeds] WoIsdS: poure[dx7] BLISIID RONBN[EAY FUEITS noyen[BAY

("3u00) BLIDIILD) SDULUIIOJId WFYSAS UOLB[IUIA 'S IqE]L

B-7



“PATJSIIES SIBTIa)LID UOTIEn[eAS o] JO Juajul og ],

‘pouuopied u29q sey v
a1y} 01 asuodsal SWIO)SAS o) JO UCHIEN|BAD [BULIO} ON

‘Jusde woissaxddns

Q11J OY3 YHm Papeo] 9005 SI9)[1) 2y} [Ijun (Jun
spqeytod oy uI 2113 Jo nonrISe]Jop B JO S90usnbasuod
oy 9jeSnIW @ “2'1) uonouny Ajeyes sy uuojiad

0} SNUIINO0Y [[IM W2ISAS 243 ‘011 © JO JUSAD 53 U]

"UIR)SAS UoHB[UAA
91} J0J S[OIUOD JO SIINIL] UOIOP 211 OU S8 dISY ],

'VSd 2y Ul pajipalo ST

uuoysad [[im weisAs oy Jey) 2msu [[im uoneInIw pue

uonuaaid jo yoeosdde jonuos sy U1 0} S04

2y} asned 0} UOBINP pue SZIS JUSIOINS Jo dojossp

10U UEBD 2J1J © JRI} 2INSUS [[IM SIojor] Sunjelniu ossy
-weagoxd voyoayord
S11J SIS OY) YJIM SOUEBPIOIIR Ul PoUIBIIBUL
S13] “YH. 24} ur juowaiinbai v st pue “y§( oyl Wl
woysAs proddns A193es e se PIIJIIUAPI ST WAISAS SIY Y,
"UOIJENIOR UO ULIZ|E [[IA PUE “QINSO[ous jiun ajqenod

o3 ur pajjeIsul s1 wAlsAs uorssaiddns ong odA3-A1p v (7)
(1 "JoY) 2supaooig SuneradQ oy pue YS I, oy W
syuswaiubar Aq pajorgss st amso[ous jun ajqenod

Sy} Spisul [eLIOjeW SjqiIsnquiod Jo Anuenb ayqy, (1)

: :s1070€] SupednIur omy

: -amsodxa a11j

INoy-7 B JIayfe[[eam o1] o1} ySnony uonenouad
aure}j ou yim uonensuasd 1onp o e AuBaym
SULEIUIB I JONP SY) 2I9YM TOTEo0] totjenouad

a1} 38 Joup oy 03 2unsodxa pajel-allf JNOY-7,

e 10} sisAJeue Supasuiua ue Aq payienb aq (g 10
‘elIajewt pasordde ue ym jomp oy Bulsofous Jo
‘Surkeids ‘Guiddeim 101312 Aq HOIONISUOD Pajel
aa1] a3 o yed opewr aq (] pinoys suopenauad
JoUp Yong “WLISAS Suiuea|o Jie Jesjonu

a3 Jo wred sy 38y sionireq pajel ax Sunensuad
SHOMIONP Ul PAMOT(e Jou ate stadurep o11,]
‘pouniopad are sossaoold oqusnquIod

1o o[qeurte]} a1oym sSuisnoy o1y ur pepraoid
2q pInoys uor0a3op sed ojqellle]j SBWOoINY
wojsAs FurysinSuIgxs a3 Jo UOHEBANOR

pue Jururem Ajes mof[e 0} Suisnoy 9|1y jeul)

913 UI Paj[BISUl 9q PINOYS SWSISAS UOIFO0IOP 1]
1)1 VdgH 29us

3S11J SY3 Je paj[eIsUr 9q p[noys Keids Jsjem jenury
S19)j

oFe3s 1511 911 2J0jeq pue IAISIWISP € Jo weonsdn
palfEIsul oq pinoys Aeids 191em oprwIony
wajsAs uoissarddns

a1} [euIopul Ue sey Buisnoy I9)fL oy pue
‘sIopyuLids oewone opim-eare sey Jupjing oy}
‘ssa] Jo 329] orenbs 91 Jo BarR 9ovlINS 93po FuIped)
B oAry sTuisnoy Joj[1j oY) SSOTUN UOPONISUOD

Sopuoul VS(J Y Ul pazA[euR JUSAS 3XIJ S[qIPaI0 AY ], pejerony Aq eoe Suipying [elousd oy JUSUISUIJUOD
woyj pojeredos oq pinoys Suisnoy Joy[ij [BUJ SYL ureyurew
‘paureIUIR seare ss00d [[e pue je1ado
oq |jim U} 2[qEUOJ pUe 1)IJ VJFH oy Jo | UIYHM papiaoid aqpinoys s1opjuiids eale [eIoUS) e 01 s[qe[IeAE
9901 btwouc_ o) Ing Wu[] 2]qeLI0 SU3 UIYIIM JUSTIOUIUOD pejjonuod aq pinoys suisnoy J0j1y 3(Q pue SJUSAD
-1S-90d 21nSud 0} JUSIDIINSHI 3q [[IAM SJBI MOJJ 913 “YoIym | UOHEB[IJUSA 51} OPISINO pue SpISUl SPIEZeY S5a0014 e Al s[qIpaIo
“1o1) | eyv -weSe uoissarddns axy sy M papeo] awoo3q "9]qHSNqUIcOUOU 9q P[NOYS S[eLsjew PUEISUHM
6911-99aH s1oy1y oup [nun (Swidind/unuoa wnip SuLimp a11y) | UONONNSUOD FUISNOY JOY[1] WIAJSAS UOHEIHUSA oY e pnoys
~10d | Ve 2y Suunp dje1odo 03 WwoIsAs o1 SPpaIo y§( YL :9°01 Uon29S ‘691 [-MIANH-HO Jod | sopddy WIISAS
1
Ry | EUAUD
DUIIIIY SONSLIdOBIEYD pue sagiqede)) wWaysdg: pauIepdx BLIBILID HonenjeAs Kyayesg uonenjeAy

(‘3u00) BLIOYLI)) PIUBMLIONIDJ WIRISAS UOHB[HJUIA [°G I[qE],

B-8



"PayysIies SIe BLISJLIO UOENRAS 8Y ]

(9TTY -0 Ut pay1oads

S8 PoIsal uaym JyS1om £q o5/ PIs0Xa 10U [[BYS BIPIW
J31]1] S} Ul [RLIGJRW S[qLISNQIOD Y3 “9°1) ‘[BLIsjRWw
S[qusnquios 1oy 3w [-HY FNSV 24} sjeawr eipowt
1931} 9Y], °[991S JO POIONIDSUOD 3B STUISLD JAII] oY |

"SSLIBpUNOQ Bale
211} Aue $5010 10 S1adurep 0I1] 9ARY JOU S0P WNJSAS AL,

"[991$ are sZuisnoy 1831} pue Jonp Syj|,

'SLIGOP PUE ISNP SJR[NUINOOE O] SISNI] oY) weansdn
(1993 ¢ ueys $$9[) r0om3onp 9[NI| 194 SEY WOSAS oY,

(TT9°01 uonoag)
Y84 NLSV Aq Pajsa) uaym s3] Jo 67 Jo
peaxds owe[] ¥ ul S3nsal Juy) JUSUES) JuepIejal
o1 & sazmnbal uononnsuoos poom Jo sSUISed 1] e
(7901 uonoag) ‘paxnbar
S1 V06 VAN, U1 B3 prardsowe]) oy) Sunoeow
syjomionp [eroads ‘popesu st yiomidnp ssejraqyy
31 19915 poziuea[ed 10 ‘[0a)s SSOJUIE]s [99)s I8
J@MIONP 10] S[RIIJEW UONONYSU0d parejard oyl o
, (TT901 uondas)
VHA 91 £q pauluuialep Se paso[ous Jo pajensty
2q pinoys s1sireq pajer axj Sunensuad spong e
(ZT°9°01 uonOag) saurepunoq
BOJR 2J1] SSOIO JOU P[NoYs Swa)sAs Juruesp 1y e
(TT'5°01 uonoag)
"SI93]1) 2 0} 92IN0S UOHIUS] Ue WOJ] Sowe[]

9901 (LS "(eaoqe sjuoas | Suruodsuen Joj wsiueyosw v sapiaoid uonerado anj jo peaxds
Foda (1-01) 2113 9]qIP3ID UO UOLIDSS Ul paqLIosap se ‘uonesdefjop | Jo spolad Suoj 1940 Ylomionp woisAs Suruea|o ajefedoad
6911-9H | wrp & Furmp 1dooxs) ‘SuonIpuod JuspIooe Io euuiouqe | v 93 SPISUI SLIGOP PUB ISP JO UOHRMWINOOR oY) jou p[noys

-q0d | Fuump seiodo 03 wIdISAS Y JIPaI 10U SAOP VS AYL :sayels (0] uondes ‘691 1-MAANH-90q | seyddy WoIsAS
. }
_ : : : ueUBIS | ELOLD
WIIPOY SSYsLvPRILY) pue sspmiqede)) wapskg paurejdxy vLIIL)) WORER[BAY Ay noneneAy

(*}u0d) L9311 DUBWLICLISJ WAJSAS UONB[PUIA 'S A[qEL

B-9



"P2YS1IES S1 BUISILID UOHUERN[BAD 94} JO JUIUL 3Y ],

. “gjep peseq oouoLIadxd

pue ‘3uyjso} ‘SISATeUR JO UOIJRUIGUIOD © 10

suo Aue 3uimo][oj poadlyoe oq Az uoneoyljenb

OIWISIAS SIY] “SEI(] 243 03 NP SuonoU

punoi3d wolj Suryjusar SUOHEIOXS 0} pajoafqns

are Aoy3 Joyje 10 Funinp oFeurep ureisns jou pinoys

‘soads juswarnooid Aq panmbai j1 ‘pue suoyouny

popusiin 119y uuopsad prnoys syuouodwods

oy ‘(suonmred “s100]) ‘s|fem) syuswsje urpping

Jofew 0} patoyoue A[p18LI aq pnoys ("930 ‘suey

‘sursnoy ‘3-a) weysAs oy Jo syuatodwos [ruIIxy

‘1°6 9[qE.L WOl pSUIULISIOP 9q PINOYS WalsAs oyl
30 (DJ) K1039380 9oururoped oyl 103 HAQ YL ©
T°T6 UONRS 691 1-HHANH-HOA +od

VI uondss ‘1-OvV
FNSY Jod suonipuoo orursias 10§ payijenb oq
SN SWOJSAS POJB[2IA1oJesS Ul Pasn SJDWNISU] o

16°9°G uonIsS ‘691 [-MIANH-90d 2d

vV 1 (T399)
-OV AINSY | eIpacoxd Surjerado oy Jo 6'g UonoeG Jod uonEnoRAS (ggq) oyenbywres siseq udisop
‘41°0Zr0 | 21qissod pue ‘GQON NOLLVEHJO woy 11X Surimbal | € Jo $199139 343 puesyiim 03 pausisap Ajeogroads sayyenbpres
q0d T6) “UONIPUOD [EULIOUGE UE 5 p[nom uoyesodo wajsAs | a1 Jueoyiudig Ajajes 10 sse[) Alojes pejeudisop pueisyIIm
6911-¥€gdH | Suump Surumooo axenbyues uy “Hg(] € oye Jo Juump juswdinba pue s3urpjing ‘son[Ioe) JBAjONU 1Y @ A[oyes pinoys
-30d oye1ndo 01 PONPaId Jopaudisop J0U sem WoISAs oY 19" UOIDRS ‘691 -MIANH-OJ 33d | sanddy waIsAg
. . 3}
GEdIudIS | BLIILD
adusIayoy sonsuRlIRIBY ) pue sapiiqede)) wolsAg pauredxy BLIAILID) uouBn{BAT £3a3e8 noyenjeAy

('3u09) BLIdJLLD) IDUEBNLIOLIDJ WIISAS UOHEB[IUIA 'S dqRBL

B-10



"pa1JSIes S1 BLIOJLIO UOHEN[EAd S JO JuSjul 94,

"UOHETLLIOJUL 210U I0] (701
-A1S90d Jo g x1puaddy 908 "5 poyroads oy
10J s7eod sourpunioyaad pajels sy ynm paedurod
s1 ooueuniojIad mSISAS 1) ‘poiynuopl aIe
- soousnboesaInyie) oy 20U "sanjiej salssardord
10} paururexs aq pjnoys seouanbos oFeuep
sno1aqo [y "wolsAs woddns Io uonepunoy
a1} 03 Yyed SnONUIUOO B PUIJ 03 SPEO] PUIM 91} JO
Apiqe Y1 se [[om se saFeIoyoUR pue SUONROIUU0D
Jo sy3uans oY) uo SNO0Y PIROYSSWASAS Junsixo
JO uoiien[eAY "BLIOILIO UFISOp OpEUIO) O J90W
01 paninbai ore - pue ¢-OJ U0 paseq paugisep
SuRISAS A[UQ 76 O[qRL WO PAUILIS)Op
2q p[noys wajsAs oy Jo (Od) Bl souenLood
31} JOJ OPBUIO] B JO] BLISILIO USISop puipy @

(Z31°9) W76 uon0ds ‘691 I-NEANH-A0d *od u
sipasold Sunjerodo o) Jo g'g UO1IAG 1ad UOTBNOBAS onezimssaxdop
a10tvo pue ‘FAOW NOILLVIHJO woy 31xs Suinbas "Y1 uo1oes ‘[-OV NSV opeti0}
q0d (7°6) SHONIPUOY [RULIOUQE UR 3q PinoMm uoneisdo we)sAs Jod suOLIPUOY [BIUSWUONIAUS JO] pafjifenb aq puelsylim
6911-NgaH Sunnp SulLNo00 OpPRWO] Y "OPBLIO) B JoJJ& J0 Sulnp 1SNUI SUIFISAS PoJR[aI-AJo)es Ul posn Sjuownisuj e Ajoyes
-q0d a1e1odo 01 POYIPaIo JO POUFISOp JOU SBM WJSAS oY |, 1679°¢ UON0aS ‘691 [-NHANH-HOd 1o | soyddy pInoYs urd)sAg
}
updUSIS | BLIILD)
dBAIIIY sonsLIvjIRILY ) pue saiiqede) wWajssg pourejdxq BLISILI)) UOREN[BAY Ayagesg uoyenjeAy

(11u09) BLIAJII) SOUBULIOLIdJ WIAISAS UOPBIIIUIA [°S dqe],

B-11



a1 070
q0d (T'6)
691 1-M€gaH
-40d

"polIsIIes SJe BLIOILIO LOTIEN[BAD 34

T 390

ampaooid Surierado sy Jo 6°g uoNYaG 12d UONENSRAS
oiqssod pue ‘GAOW NOLLYYAdO woy 11xo Jutnnbos
‘UonIpPUOd [eUIOUqGE U oG pjnom uonessdo uoisAs
Bunnp SuLunooo sjusas uousuwiousyd [ringed Auy
*$1U9A9 uouswouayd Jerrgey ok 1O Sulmp oyerado

03 pauBIsap 10 YS( Y} Ul PAIIPAIO JOU SI WAYSAS oY,

*1°6 2131 Ul UMOYS 218 SPIEPUE)S puUB SIOPIO
d0(d o]qeoijdde se [jam se ndur uSissp (HIN)

pIezey] uouswouayy reuoneN gOJ [[8I0A0 oYL,
"0Z01-ALSHO Uo paseq waysAs oys ofenjeas] e
11°T°6 uon23s-691 I-MAANH-H0d 3d

V1 Uond9g ‘1-DV NSV
1ad SUOIIIPUOD [RJUSUIUONAUS JOJ payijenb oq
ISNW SWa)SAS paje[alA}ojes Ul pasn sjuswInnsuj s

169" uo1oag ‘691 I-HANH-HOJ 12d

“sotyddy

pajpaId

SI Wa)SAS
a1eym VSd
oy uy JGIPI
poIapISUOd
STUSAD
uouswousyd
[eInjeu 19130
puesiim
p[noys
w9JsAg

a102v0
F40d (T'6)
691 1-daH

"palysiies S1 BLIGJLID UOHBN[BAS 9] JO JUajUl oY,

‘(7 "10) ampacord

Zuneiado oy Jo g uUo1I0G Jod uoriENoRAS BfqIssod pue
“‘AAOW NOILLYYAdO woy 31xa Sunnbay ‘Uoripuod
[euuouqe ue oq pmom uorzesdo weysAs Junp
SULLIND0 JUIAS PUIM YSIY ¥ JUIAS pulm Y31y e SuLinp
a1e19do 0) paypaId 10 poudisop JoU sem wogsAs Ayl

“uoneuLIoyul 910W JOJ 701

~@1S€0d Jo a xipusddy 335 54 paytoads oyy

Joj syeo8 eoueunogiad pajessay) ypm paredwod
s1 gousuLIo)iod WGISAS 2y} “pILIIUapI oI

seouanbas anfrey oy 9ouQ sanjie] aarsserdord

I0J paurEXa aq pjnoys saousnbas ogewrep
snoIAqo JJy “wajsAs poddns 10 uolepunoy

2y} 03 yyed SNONUTIUOD B PULJ-0} SPRO] PUIM B} JO
Aqi[1ge syise [[am se saZeI0your puR SUOIoUU0
Jo syjSuans sy U0 SNO0J PINOYS SWIISAS FulsIxa
JO uonEnjeAy “el911o USISap OpeLIo) Y] 100U
01 paxnbal ale $-Dd pue £-Hd uo paseq paudisap

sw9)sAs A[UD °Z°6 9]qel WO pouluiIs)ap

2q pinoys wasAs oy Jo (Dd) 8193110 sourumiojiad

Y1 JOJ OpEIIO) © JOJ BLISILIO US1sop puiy
Y76 Uon9ds ‘691 1-MIANH-HOU *od

"Y1 uon23s ‘[-DV JINSY
13d suonIpuos [eIueUIIONAUS IO payijenb oq
SO SWAISAS Pole[alA1ajes Ul pasn SJuSwnsuy e

£16'9°G uonoas ‘691 1-MHANH-H0A J2d

sarddy

soueunopad
wo)sAs

uo §193)J9
putm ugisap
puEISHIM
pinoys
woIsAS

-40d

U1y

sousLaerey) pue sanqqede)) masig

poureidx £LIAJLL) TOUEN[EAY

3
uenJusig

Lyageg

sLILD
wonenEAy

~ (juo0d) «Eﬁﬁo IDUBULIOLIdJ WIJSAS UOHEB[IIUIA 'S J[qBL

B-12



Ajjeorpotiad
PaIonpuoo o8

suonoadsul
O0ISN "JOUURUI 9JES € Ul SI9}[1] JO dOUBUDUIBE pue s359}
NSV ‘1 "POLJSHIES 2IE BLIOIID UOnENnjeAd oy |  PUE ‘Bulsa) ‘uonoadsur Jof mojje 0} asnoy oy ‘sesnoy Ja1y
-OV GNSY 213 punole pue uryym soeds syenbope oq pjnoys Jo Suusay
48°¢2) ‘0466 Se WS.L U1 Ul paysTigeIse | 210y d3ueyd jusuodwiod Yoed Joye ‘Y1 Uondeg pue uonoadsut
69T 1-gad S 1591 aoejdur oy 10} ASUSIONJe WRLAUIW 9] "JSL 1OV TSV Jo siuawalinbai oyl 01 paisay ~orpouad
-30 | oy Aq paxnbai se ‘OIgN HIASY Jod a8ueyo 1oyjy Joye | Q ISNW SUOHT|BISUL I VIHH WaIsAs Isneyxq e spoddns
pue A[[enuue pajonpuod e s3se) Aoudinigoe soejd-uj 1Q°C7 UolAS ‘691 I-MHANH-A0d 194 | sonddy ugdisa(q
“POIJSHES OIL BLISILID UOLIEN[BA YL,
SOE/LIVE
pauuRII SLYOIYM “UOLE]S AL TNYO oY} Woy
SOIW G'] UBY} SSOf PoIeo0] 98 SHUr) 9[qeHOd 2Ul »
. swalsAs uorssaxddns )
a11] PIJIPAIdYSL SARY SanIov] usoefpr oyl e
Ajjeuonippy
ssa00e ouuosiad e
JioM 10y e
spimby| ojqewrure)] o "SJOIJUOY) SATIRISIUTWPY
$9]qUSNqUIOD JUSISUBT  ® oyadg ‘p00Z-9811-ALS-H0OA 9S &
o3esn Yoni} JIof pue O[OIYIA e :sojess § 8d 91020 900 SJUdA2
SO0INOS UOUIUT] o Surusieony
100 S|onuod “JUDAD -J9111Bq WOIJ
Surpn[out ‘s3usAd SUTUSIESIYIHOLLIRG WOI] (SONIfIoR) ue Joye pue SULINp SUOIIIPUOD AY|I08] JoyUOUr wosAs 300301d
d1°0ZvO | 1usoelpe pue) vore Y10M oY) Jo UONDS0Id J0J SJONJUOd | 03 SJONUOCD dANEBISIUIpPE Spnjoul 1SNl SWRISAS o 0] S[onuod 8
30d SALELSIUTUIPE SNOISUWINU SIST] YS T, 941 JO §°6 UORISS 1138 (3)(Z)Q € uonods 1 101dey) g1°0Z¢0 90d | seddy | Anenspuiwipy
|
UBYEsIS |- BHBMD
22WSIJIY sagsustaraeq) pue sapiqede]) wagsAg ponrejdXH BLIdLL) UOUENBAT . A3ayeg uonENeAy

(11u09) BLIAJLL)) IDUBWLIOLIDJ WIISAS UONBIJUIA [°S dqEL

B-13




uoneledo

('swiasAg ydeQ o)e
(8)q°¢ 098 -wiesuayo(] 10 resIudig AJoJeg 10§ USAIS oI jou JfeysS
9 3ovdeyd syusweainbax oNy) onrey jyutod s[Suis apnjoaid 03 jusuoduwod
‘A1 07vO pouBisop 5q ISNUI SWAISAS [BILII3[0 SSED A19J8S o | A[ddy a[3urs
q0d aqeotdde JoN (8)q' ¢ uonooag 7 19dey) ‘g1 0Ty HOA 1°d | ION s°0q Jo amyrej
“poLISES 31 BLIOID UONEN[BAS oY ] -
“JURLIEM SUOLIPUCD JI pouuio)iad )
9 P[NOM SUOHEIOPISUOD YWYV TV U0 paseq jusureoejdal
e pue ‘A[[eorporiod paIojiuow 3q [fim 31l S0P JIBIU0D

oy “19Aamoy ‘pajoadxo jou st Suipeo [eo1dojorpel ‘uolyEN|BA? 9JI] 991108 o1j100ds

weoyuSis ‘syeotwayd SuiSewep o; pasodxs 10 popom | WAJSAS Jof souepIng se pasn aq Ued ) xipuaddy

U99q JOASU dARY PUB ‘9007 JO AIenuga,] vl pajjesul Ul UMOYS PUE 9}IS JOATY YBUUBAES 9} 8
(o) oloMm SIONI JUSLING ST “ISIY SIR0J0 JOASUDIYM | PAST LIBYD A0J dU], "SsJedk G ey 210U OU JO 31 PaYysI|qeISe
ddy % 1°¢) —poyoeal st W] J(I YS.L AU USYA 10 ‘UOIIR[[BISUT |9J1AIOS POPUSWILIODDI B OABY SIS PIROM ‘sIB9A aq pInoys
691 1-IQH | 3O oIep woly s1eak / UIiM SWa)SAS pieoltusss A1ajes | O JO 9J1| 901Al0S POPUSUIUIODAI B 9ARY SISYI) AI(] @ wexdoxd ofy
-40d | 10] sy vdaH ooepdal 03 Korjod s,qooef 193409 ST 3] :pxipuaddy ‘691 1-MIANH-HO( 1od | sdyddy | 301al0s Loyt

*PAJSIIES aIB BLISNII UOIBNBAD SU ], ‘01 SN TSV Ul 90uBpIng 243

Suimoro] Aq peise) AJje1susd are N 1O [-DV

“woysAs o 10; osuodsal | NSV Joyns 03 pauBisap jou swajsAs Jop[o YO

pannbai Aue oumsse jou sa0p sisA[eue Juopooe oyl | "0ISN HASV IO suoISA0Id 93 YILM 9OURPIOIVE
Ul PoIsa} 9q PNOYS UOISIASI SDUBUSJUIEW 700T pounoysad
‘paloqunouaun st 3Unss) pue ‘dourBUdUIRW ) AQ Po19A0? [[1IS 10 GOSN FINSY 01 poudisop pue paig1oads
: ‘uoneiado 10§ SJONUOD PUR “UE] “UONRIUDUINISUL SWIRISAS 950U}, V.1 U003 ‘1-0V HIASY s1 Sunsay
(8¢ ‘Fuisnoy Joyj1y o1 JO syusuodwon [[B 0} $$900Y "YSL | YHm 30UBpIOOIE Ul pajsa) oq p[noys 1-OV NSV soueuLIo}Iod
691 1-GCH | oy Aq paxmboi se ‘g SN NSV Jod o5ueyo 101l Joy8 | YIIM S0UEPIOOIE Ul pouSisop swiaisAs Suruajo Iy waysAs
A0 pue AJ[ENUUE PSjONpuod oIk §353) AJUSIOLe doryd-ug 18'€'7 Uo109S ‘691 1-GANH-3O o4 | sonddy pajerdouy
; “PAJSHES 3JE BLISILIS UONBN|BAS 94, pajeIqifEd
st Ajpiqesedo
‘sjuowabay 90uB[[IeAINS YSL 91 A9 ‘sompoo0xd w1d)sAs
(g'¢°7) | poumbai st suonONNSUL S J0INJOBINUR 21 Jod Ajpenoue 159} S IOMIOBINUB 3 )IM OUBPIOIOR 10ddns
691 1-9aH porelqipeo oxe Aoy, Anpiqerodo woysAs yoddns | Ul PaIsa) pue pojelqr[ed oq ISNUI SJUSUINISUL [Iy @ o} pannbar u
-qOCl | 01 panmber uonBUGWINISUL Y} A€ $a3ET J(J 193 oYL, 16976 UoNPAS ‘691 I-MAANH-HO 1o | sonjddy | oneyuowmnnsuy

- . T
WROHIUZS | BULD
DUWIIIIY SINSLIdIRIRYGY) pus sonipqedey waysdg pourepdxy BLIOILL) WORBR[BAT As3eg noyenjesy

("1009) BLISI)) SOUBULIONSJ WASAS UOTIB[IIUAA °G 9[qR],

B-14



vsd
syl Ut pajipalo
sjuawaiinbai
- g uedqng : VS Y3 ul payIpard jeuonouny
‘08 WAD 01 - sjuowalinbal [euonoUNy S1J10ads J9YI0 OU IR 2ISY, sonddy | ouyroads 1oy
WaISAS
lopuow
pue eredo
03 pazinbai
jusudinbe
-pALJSHES ST BLIAJLID UOLEN|RAS O JO JUSJUL 94 ], pue
" sjuswmngsut
-ainjrgj jusuoduiod 10 omod [eoosje ue unmp ‘sta)sAs Suues(o 11 JeonLD
ajesado 0} paypald 1o poudisap jou sea wasks ayy, | JueoyudisAjoges xof paambai st temod Aqpuerg T1e 03 papiaoxd
Lo “uonendeAd 9qissod pue ‘GUON NOLLVIEdO wox “uoreIIaWNI0p Ajayes o] Aq paijioads Jomod |
6911-MaaH | uxo Surnnbas ‘UONIPUOD [RULIOU]E U 9q P[NOM dInjie] uoym paxnbol suamod [ea11os[e Aousdioury e [e01goss
- -0d 1M0g -92In0s Jomod ajeulalje ou Sey WaIsAs oy, ‘SayEIS /77 Uon9as ‘691 1-MAANH-30d | senddy dmyoeg
: Io1SAS
-ajqisstuad 9q Aew SUIyOIMS [enuewr JONUOW
‘paretaoy oq ued Moy Jo suondniisu Jatq pue ayesodo
J1 ‘roAomoy] “[enuassa are A[ddns amod sjewis)fe 03 paxmbol
. ue 01 Suryoyms srewione pider Jof sanIoe) yuswdimbe
: ‘paurelurew 9q JSNW MO[JIIE SNONUIUOD JISYA .vcm
1SaJeIS 7' UOHAAS 691 1-IANH-HOA sjuawInSur
feonto
swa)sAs Suueapo ne 118 01 papiaoxd
yueoijiuSisAlayes Joj pasnbai st 1omod Aqpuel§ somod
Lz "uonEUAWNIOP Kajes AlljLoey Kq payyads [Bo1129]9
6911-1ddH usym pannbai st amod [eolnspe AoudBrowy e | Addy dnpoeq
-40d ojqeoyjdde JoN 1S03eIS £°7°7 U0NA9S ‘691 I-MHANH-30d | 10N se0( dpewomy
}
-weogmIdlS | ELRM)
3UaIIIY - sansLIRIRY)) puE sanjiqede) Wayssg pourspdXy BLIDILI) HONENIBAY Ayogeg uonEN[EAY

A.«.no& BLIDJLL]) SOULULICHId WISAG :o_«wgnv\w 1°S 919 L

B-15



APPENDIX C



Field Evaluation Team Biographical Sketches

Karen Balo

Nuclear Facility Safety, Deployed Manager for Waste Management Project

Ms. Balo holds a BS Degree in Chemistry and Biology from Texas Woman's University in Denton, Texas.
She is a certified member of the Nuclear Facility Safety organization with over 25 years experience in
waste management and nuclear facility safety operations.

Patrick Bryan

Veéntilation System, Subject Matter Expert

Mr. Bryan holds a BS Degree in Mechanical Engineering from State Umversxty of New York at Buffalo,
and an MS Degree in Engineering Management from the University of Tennessee in Knoxville. He is a
licensed Professional Engineer and Certified Energy Manager with over 20 years experience in the design
and evaluation of industrial and nuclea ventilation systems and their controls.
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