Idaho

National
Engineering
Laboratory

INEL-96/0155

RECEIVER
Nﬂa‘i 22 aﬂﬁa

Mixed Waste Focus Ql@a?’ |
Integrated Master Schedule
(Current as of May 6, 1996)

Mixed Waste Focus Area

<srlockheed MASTER

ldaho Technologies Company

PISTRIBUTION OF THIS DOCUMENT 15 1 e A




JNE L --7’45/& /55
INEL-96/0155

Mixed Waste Focus Area
Integrated Master Schedule
(Current as of May 6, 1996)

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thercof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.

Published May 1996

Idaho National Engineering Lakoratory
Lockheed Idaho Technologies Company
Idaho Falls, Idaho 83415

Prepared for the
U.S. Department of Energy




ABSTRACT

The mission of the Mixed Waste Characterization, Treatment, and Disposal Focus Area
(MWFA) is to provide acceptable treatment systems, developed in partnership with users and
with the participation of stakeholders, tribal governments, and regulators, that are capable of
treating the Department of Energy’s (DOE’s) mixed wastes. The MWFA is targeting funding
toward technology development projects that address the current list of deficiencies. A clear
connection between the technology development projects and the EM-30 and EM-40 treatment
systems that they support is essential for optimizing the MWFA efforts. The purpose of the
Integrated Master Schedule (IMS) is to establish and document these connections and to ensure
that all technology development activities performed by the MWFA are developed for timely use
in those treatment systems.
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MIXED WASTE FOCUS AREA
INTEGRATED MASTER SCHEDULE
(Current as of May 6, 1996)

1. PURPOSE

The mission of the Mixed Waste Characterization, Treatment, and Disposal Focus Area
(MWFA) is to provide acceptable treatment systems, developed in partnership with users and with the
participation of stakeholders, tribal governments, and regulators, that are capable of treating the
Department of Energy’s (DOE’s) mixed wastes. In support of this mission, the MWFA produced the
Mixed Waste Focus Area Integrated Technical Baseline Report, Phase 1-Volume 1, January 16, 1996,
which identified a prioritized list of 30 national mixed waste technology deficiencies. The MWFA is
targeting funding toward technology development projects that address the current list of deficiencies. A
clear connection between the technology development projects and the EM-30 and EM-40 treatment
systems that they support is essential for optimizing the MWFA efforts. The purpose of the Integrated
Master Schedule (IMS) is to establish and document these connections and to ensure that all technology
development activities performed by the MWFA are developed for timely use in those treatment
systems.

The IMS is a list of treatment systems from the Site Treatment Plans (STPs)/Consent Orders that
have been assigned technology development needs with associated time-driven schedules. Technology
deficiencies and associated technology development (TD) needs have been identified for each treatment
system based on the physical, chemical, and radiological characteristics of the waste targeted for the
treatment system. The schedule, the technology development activities, and the treatment system have
been verified through the operations contact from the EM-30 organization at the site.

Coordination of TD work and end-user (EM-30/40/60/70) requirements is essential for success
of the systematic MWFA multiyear program. The IMS is presently being used to connect the technology
development project with end-user planning. Technology Development Requirements Documents are
being written and refined based on end-user technical requirements established through this connection.

The IMS is a “living” tool that will be continually updated based on improvements in available
data, better understanding of technology development obstacles and solutions, and site needs and input.
Updates of the document will be published as deemed useful. For current information contact the
MWFA.

2. DATA

The facility and waste stream data used for developing the IMS derives from the 1995 Mixed
Waste Inventory Report (MWIR) and the 1995 Site Treatment Plan databases. The information in these
databases is national-level data provided by all 48 DOE and U.S. Navy sites or shipyards that are storing
or planning to treat mixed waste in the future. The STP database identifies the facility, preferred
treatment options, and facility compliance dates. The sites develop their national-level waste stream data
by combining the best available waste package-level information into general treatability groups and
providing an information summary that allows the user to identify treatment technology needs for the




waste. Since a large quantity of the waste has been in storage for long periods, the waste stream
characterization information may not always provide enough information to identify treatment
technology needs. As the sites progress in characterizing waste, the information is updated on regular
intervals and on an as-needed basis. The 1995 MWIR data was last updated in September 1995. The
STP database was last updated in December 1995. Site specific changes have been provided to the
MWFA during the spring of 1996 as the sites have completed additional characterization efforts.

3. PROCESS

The primary purpose of the IMS is to match the 30 technology development efforts to the needs
of the end-users. The first step in developing the IMS was identifying potential TD needs for each of the
treatment systems listed in the STP. Each of the 173 treatment systems were reviewed to identify
potential TD needs. In total, 173 treatment systems and 2,158 mixed low-level waste (MLLW) and
mixed transuranic waste (MTRU) streams, with a combined inventory of approximately 167,000 m® of
waste, were evaluated.

The next step was identifying the date that each end-user needed the technology development
completed. Estimated hot operation dates were assigned to each system based on the compliance dates
identified in the STP. When dates were not listed in the STP, an estimate was obtained from a
knowledgeable site contact. To assist the MWFA in determining the schedule associated with each TD,
the amount of time required to develop a solution TD was estimated by the MWFA Technical Resource
Team. In the IMS, these estimates are referred to as development time. The development time was
reviewed and further refined during the Request for Information (RFI) review process. It was assumed
some amount of time would be required to integrate the technology into the individual sites’ treatment
plan, and include it in permit or regulatory documents. This time period was defined as implementation
time and was established by regulatory and other specialists in the MWFA. The technology delivery date
was calculated by subtracting the implementation time from the estimated hot operations date. The date
the TD activity should start to provide the technology on time was calculated by subtracting the
development time from the technology delivery date.

The next step was reviewing the remaining treatment systems and eliminating systems that the
MWFA could not support. Reasons for exclusion were that the system was currently operational and had
no TD needs, it planned to become operational before the MWFA could provide timely support (i.e., the
MWFA could not meet technical development, “window of opportunity”) or required simple or existing
technology, it was a generator treatment plan, or it operated on a very small scale.

In early April, the draft IMS was distributed to Site representatives for review and comment. -
Site representatives were asked to verify that the list of site facilities was valid, to update the estimated
hot operations start dates, to review and modify the assignment of TD, and to comment on the estimated
development and implementation time. These changes were entered into the IMS.

Throughout the development of the IMS, internal reviews were conducted by the Waste Type
Teams and Site contacts. A number of systems were reintroduced after management review and site
comments. The most striking result of the review process was the drop in the number of treatment
systems that the MWFA proposed to support from 173 to 57, with the associated volume of targeted
waste dropping from approximately 167,000 m® to 123,000 m>. A complete list of treatment systems is
included as Appendix A.




4. ASSUMPTIONS

Building the IMS required accepting a number of assumptions. Because the MWIR contains
detailed waste stream data, it was used as the waste stream starting point. Preferred treatment options for
each waste stream, treatment system data, and limited waste stream data were contained in the STP. To
make use of both data sets it was necessary to link the two. This was easily accomplished because the
STP was originally populated with MWIR data. More than 95% of the waste streams reported in the
MWIR were reported in the STP. During the time period between populating the MWIR and the STP, a
few sites redefined some waste streams. A few waste streams that were reported in the MWIR were not
reported in the STP. In most cases, the waste was reported, but under a different waste stream. When
MWIR and STP data conflicted, the STP was used because it was more recent then the MWIR. The STP
contained a number of waste streams that are intended to track waste inventories through various steps in
a treatment train process. For the IMS, all such treatment train streams were excluded. All other streams
reported to the STP were used in the analysis.

Waste stream assignment to the treatment system was taken from the STP. To build the IMS, an
assumption was made that the waste inventory for a stream would only be counted as input to one
facility. For streams targeted to multiple treatment facilities, the inventory of the waste was associated
with the primary treatment facility rather than the pre-treatment system.

5. IMS SUMMARY TABLES

Two summary tables generated from the IMS data have been provided for your review. Table 1
is a listing of all treatment systems for which the MWFA is attempting to provide TD solutions.
Numerous data points are provided for each treatment system. The information listed below provides a
description for each field in Table 1.

TSID - Unique number for each treatment system as identified in the STP database.

Site - Site responsible for treatment systems, typically the site where the system
will operate. (Appendix B includes a listing of sites and site codes.)

System Name - Name of the treatment system from the STP.

Targeted Inv (m®) - The amount of waste targeted to be treated in the system. The inventory
information was extracted from the STP database. Some assumptions were
made in assigning the targeted wastes. See Section 4 for further clarification.

Contact - Name of person who supplied the original data to the MWIR/STP. If the
information has been revised by site review, the contact supplying the

updated information is listed.

Est. Hot Ops Start Date - Date the system is expected to start treating mixed waste.

Mortgaged Activities - Activities already being funded by the MWFA that are intended to address
identified technologies. (Appendix D includes a list and description of
mortgaged activities.) ’




Included - Whether the system is being targeted by the targeted MWFA.

Tech Def # - Technology deficiency identification number.

Tech Def Name - Name of technology deficiency. (See Appendix C for descriptions of the
deficiency.)

TD Should Start By - The date the TD effort should start was calculated based on subtracting the

estimated development and implementation time from the hot ops start date.
In some cases, the site provided a required start date. Site-supplied dates are
followed by an asterisk (*).

Est Dev Time (mo) - The number of months estimated for developing a solution for the technology
deficiency.
TD Due Date - The date the TD solution transfers to the treatment system for

implementation. For most deficiencies, this date was calculated by
subtracting the estimated TD implementation time from the hot ops start date.
In some cases, the site provided a required TD due date. Site-supplied dates
are followed by an asterisk (*).

Est TD Impl. (mo) - Minimum time required by the site to implement the TD solution into the
proposed treatment process.

Table 2 provides the list of treatment systems associated with each TD. The information listed
below provides a description for each field in Table 2.

Tech Def # - Technology deficiency identification number.

Tech Def Name - Name of technology deficiency. (See Appendix C for descriptions of the
deficiency.)

TD Dev Time (mo) - The length of time estimated by the Technical Resource Team to develop a

solution for the deficiency.

TD Imp Time (mo) - The estimated length of time required to implement the technology into the
Site Treatment Plan after completion of technology development.

TSID - ‘ Unique number for each treatment system as identified in the STP database.
System Name - Treatment system name from the STP.
Site - Site responsible for treatment systems, typically the site where the system

will operate.

Targeted Inv (m?) - The amount of waste targeted to be treated in the system. The inventory
information was extracted from the STP database. Some assumptions were

4




made in assigning the targeted wastes. See Section 4 for further clarification.

TD Should Start By - The date the TD effort should start was calculated based on subtracting the
estimated development and implementation time from the hot ops start date.
In some cases, the site provided a required start date. Site-supplied dates are
followed by an asterisk (*).

Est. Hot Ops Start Date - Date the system is expected to start treating mixed waste.




lc4o L Bd  96/9/S

‘3jep payioads ag sajedipul .

0 96/L/C1 0 96/1iZ1 pessesse bulaq juswubisse qJ. 66
(ow) ‘jdwy a1 ejeg eng gL (ow) awiil Asq Ag ue)S pInoys al swieN jaqg yoaal #39q yoolL
‘153 153
SO : papnpuy 1senIARoY pabebuow
0 NHLN
96/L1Z} wo] ‘Asjuod 0 MTIN Ayiioed uonezifesnaN |enuad da 100S-dd
ve o¢ uonjezuieioeiey eniul YaN/aaN €
{ow) ‘dwj gL ajeq anQg gL {ow) awit] AaQ Ag HelS pINoys Al aleN jed yoal #49@ Yool
153 353
SOA : papnjou; :sonIARoY pabebuon
0 NYELN
usio ‘eizpol y'9l MTIN Sjusnjijsuo) snoplezeH suiuieie( o) 8zusjoeIey) N@ 104S-N8
9¢ $00z/0¢/6 0 ¥002/0¢€/6 SujjpueH (eusie g
{ow) "|duy g1 ajeqeng al (ow) awi] Aeg Ag Mels pinoys al SWEeN Jaqg yoalL #i0aA yds9l
‘Js3 183
SaA : papnjpul :senIAROY pabebiion
88'cl NYLW
100Z/0¢/6 foueN ‘wems)g Shvy MTIN (413 Aoed Juswieas] sjowsy MY L00S-MV
8jeq Me}s sdo JoH "3s3 U0y (¢ w)Au| pajebie] aweN wajsig aNs aisit

swa)sAg Juawjeal] o) paubissy salouaioyaq Abojouysal - SI

TATIVL




iej0zbd  96/9/5 -apep paloads syg sajeoIpul ,

9 96/0€/21 ] §6/0€/9 Burioyuo [elelN AresH Zl

9 96/0€/24 8l §6/0€/9 Bupouuopw J0A L

9 96/0€/21 8l §6/0£/9 Bunoyuol eydiy oL

9 96/0€/Z1 9 96/0£/9 Bupioyuopy Ainoseiy 6

9 96/0E/2} 4} S6/0€/24 uoezIIqelS usy 8

ve G6/0€/9 0 26/0€/Z) uonezueesey) feliul YaN/3aN €

9 96/0£/21 Zl S6/02/2Z1 uonjewebjewy AInoIa Z
2L 96/0€/9 Al $6/0€/9 uonezIgels Ainase !

{ow) "|dwy g4 8jegang aiL (ow) swiy A9Q Ag Mels pinoys al dWeN jJaqg yoaL #39Q Yool

183 183

(owaq suoissiwg pajjosuo) OLIM
spaloid ueissny

souewlopad aosueyus 0y gL SOA : papnjouj xousQg sapIAndY pabeblon
0 NYLN
£6/0£/9 wo] ‘Aejuo)d 6152 MTIN Jojelrauiou] yosL da 200S-dd

ajeq ueys sdo JoH 183 joRUOY ( ¢ w) Auj pajobae) aweN waisfg a)s aisi




1e0¢bd  96/0/G "ajep paypads a)g sejeolpuy ,
a¢ « L6/0E/6 0 x LB/0S/6 soueuLIOad AI0JoRYSY 0z
zi « LBIOEB zi « 96/0¢/6 sjuawuanoidwi 18))id YdAH Gl
09 «  L16/0S/6 9z « G6/0E/L 8OUBULIONSd WIO4 BJSEM 4"
9 « 86/LY 8} « 96/1/01 Bunoyuo |ejoN AreaH 4
9 « 86/LIY 8l « 96/L/0L BuuoyuoN DOA 13
9 « 86/LIY 9 « L6/L/0}) Bupoyuoy AinoJap 6
o¢ « LBIOE/6 0 « LlB/OE/6 uonebaibes/Buipog 9
¥ « L6/0S/6 0¢ « G6/0E/E uonezuajorieyd [eu] YaN/IAN €
9 « B6/LIY Zi « LB/l uonjewebjewy Ainois|y z
4} « 86/LY 4} « L6/LIY uojezijiqels Ainosepy I
{ow) |dwy gL ajeq ang Al (ow) auny Aag Ag Mels pinoys gl SWieN joq Yoo #38g yoeL
‘183 383
(owaq suolssiwg pajonuod) O1IM
SAL
sjo9loid ueissny
dHd
SOA : papnjou| xoua(] :saniAnoY pebebuon
0 ‘NELN
96/0£/9 wo] ‘Asjuo) £'€8s MTIN (SAL) wajsAg uoneoyuyA s|qepodsuel)  dQ 608S-dd
ajeq pejg sdo JoH I1s3 peuon (g w)Auj pajebie] aweN wayshg s aist




tcdo¥Bd  96/9/6 "9jep payoads a)g sejeoipul

9¢ £6/0¢/6 0 £6/0¢/6 aouBWIoMad Alojoeljey 0¢
Zl g6/0¢/6 43 ¥6/0€/6 sjuswsncid 184 vd3H gt
09 16/0¢/6 9z 68/0¢/L souewIopad W04 8isepy 14"
9¢ £6/0€/6 0 £6/0€/6 Buiuoiped/uonnaulsiq aplionuolpey €l
9 96/0¢/¢ 84 ¥6/0¢/6 Buuoyuop DOA L
(ow) "|dw i ejeg eng al (ow) aunt Aaq Ag wejs pinoys alL dWeN jaqg ysoL #49Q YyooL
Is3 383 ’
(owaQ suossiuy pafjoAuoD) OLIM
SAL
(013w Apnig yoio)
dHd
SOA : pepnou] xousqg :sal)|Al3OY pabebuow
0 NYLN
96/0¢/6 woy ‘Aajuod 969 MTIN sabpn|s - Juauwjeal | [EDISWWOYD abpiy eo da 918S-da
0 0 passesse Buiaq Juswubisse gL 66
(ow) ‘[dwy g1 9jeqg ang Al (ow) swiy] A3Q Ag uels pinoys al aweN jaq YyosoL #39Qq ysal
13 ‘1s3
Kejuo9 woy Aq pappy SOA : pepnou| 1seIAROY pabebuon
0 NHLN
LeLe ‘MTIN wnpadg peog - jusunealt [eRswWo) abpry yeQ da ¥18S-da

ajeq wejs sdo J0H '1s3 Joeju0) ( ¢ w) Au| pajabae} aweN wayshs s aistL




lejosbd  96/9/5 ‘ayep palyoads ajg seyeoIpul ,
, (4 v6/0€/v 8l 26/0¢/0L ZOD leouosadng 0¢
A" S6/0¢/v 0c C6/0€/01 Buysepn ebpnis . 8z
vZ y6/0€/v ve Z6/0E/v uononysaq [euwusyjuoN ouebiQ snoanby 6l
¥e v6/0S/v 9 €6/0€/01 snoanbyysisAfeuy sajesedwo) 8l
(ow) i[dw gL ajeq ang Al (ow) auwny Aeg Ag uels pinoys al oWweN jaqg yoeyr #30a yoayl
183 'y83
aje)isipAxoiad
cdis sinpayog SOA : pepnjou xojaq iydiag i1s911AOY pabebyop
0 LN
96/0¢/¥ uyop ‘18Hes 6059 ‘MTIN Josloid Jwl "wayd Sliqo-uondo oo N4 108S-INH
144 0g , uoyezusioeIRYD BRIV YON/IAN €
(ow) "jdwy QL 8jeq ong al (ow) swyl Aeq Ag Wels pinoys AL alWeN Jaqg yooL #49Q Yoo
383 153
SoA : papnjou VON/IAN VO iseniandy pebebuopn
102's ‘MELN
yauuey ‘Aenber 0 MW (M1TW) pasnbay uogezusioeseyd |3 1048-13
ajeq ue)s sdo JoH 183 pewo) (g w)Auj pajebie] aweN woyshs s arsi




Llejo9bd  96/9/6 ‘gjep payoads d)S ssjedlpus ,
4 86/1L1/8 2l PATARY): | J8)id Anosay 9l
Zl 86/L1/8 4% L6/1LL/8 suswaAoidw] Jelild YdIH Sl
9 66/LL/2 8l L6/11/8 Bunojiuo§ DOA (2%
9 66/1 /2 81 L6/LLI8 Buuoyuopy eydyy ol
9 66/1 112 9 86/L1/8 Buuojuo Anolapy 6
T 16/1L/8 o¢ S6/1LL1C uoljezusjoeley (Ul YaN/3aN €
{ow) "|dwy @1 ejeg onq Al (ow) awit] Aeg Agd Mels pinoys gl SWeN Jag yoal #J2a@ yosel
183 ‘1S3
{owaq suoissiwg pajlonuCY) OLIM
saA : papnjouy spoalold ueissny :sal}AloY pabebuoyw
0 ‘NYELN
. 66/L1/8 igJe ‘juiunog 18'28 MTIN §5300id uondiosaq |ewnsy| a|iqon ro  4108sro
ajeq uejs sdo 10H ¥1s3 JoRIU0) ( ¢ w) Auj pajabse] aweN woaysAs als aisi




1ejo26d  96/9/5 ‘gJep payloads ayg sajeopul ,
4% ¥6/0¢2/6 43 £6/02/6 syuawanoidu Jelid YdIH gl
9 $6/02/¢ 8l £6/02/6 Bupoyuop jeisiN AneeH 4}
9 §6/02/¢ 8l £6/02/6 Bunonuo DOA 2%
9 66/02/¢ 9 ¥6/02/6 Butiouopy Andsaiy 6
(ow) "jdws gL ajeg eng @l (ow) sung A8Q Ag HelS PINOYS Al SwieN joQ Yool #34oa Yoo
‘183 153
(owa(q suoissiwg pajjosucd) OLIM
SOA : papnjou xouaq :saljIAnoY pabebuop
0 NYLN
$6/0Z/6 sa1 ‘suosied LGl MTIN J0JeI3UIdY) Jiy POJJOIJUOD - UDIBIBUIOU] | J43M Ni S00S-Ni
Zl 86/€2/01 I} 86/¢2/01 uononnseq apiuekn °14
9 000¢g/e2/v 8l 86/€2/01 1UBWAINSBAY INSSAIY Wini(] |eusalu| [wd
Zl 66/£2/01 81 86/E2/Y , |eAowsyY SjelIN 174
9 000Z/e2iv 8l 86/€2/0L Buuonuoit J0A 43
_ ve 86/€2/04 vz 96/€2/01 [eAoway/uolesedeg Aindiaiy 14
{ow) "|dwy gL 9Jeqg eng al {ow) awl Ao Ag uels pinoys dl aWweN jaQg yose} #39Q Yooy
‘¥83 . 83
(owaq suoissiw3 psjjositod) OLIM
sjoalold ueissny
aleysipAxoiad
$3A : papnjouy xolpqiydieg  :saniARoY peBeBion
0 ‘nNYLN
000z/€2/01 IqieT ‘luunog 92t ‘MTIN $5320.d UOlEPIXO 8AleIodeAT 9jIqoN ro  21085-O
ajeq yeys sdo J0H ‘153 Joeuoy (¢ w)Auj pajabiey aweN waisis s aisL




1€4086d  96/9/5 “ajep paypads ayig saleopul
(ow)|dwjgL  ee@engal (ow) swyy Asq  Ag els pinoys al sweN jog yase) #1090 yoaL
153 183
SOA . pepnjou| 1SOlIAROY pabebuow
0 MALN
0ooz/iee §97 ‘suosied W0'LL MTIN  8iSemieogng Ainosapy yBiH 10) pojey Andispy :00¥M NI 8Z1S NI
ejeq Meys sdo 30H 183 ve0y (¢ w) Auj pajebie) awep wo)shs NS alSL




- 'I||||II||J

lej066d  96/9/5 ‘8jep payoads a)S Sajeslpu; ,
9 L002/08/21 8l 0002/0€/9 Buuoyuol (ela AnesH Zl
9 L002/0¢/21 8l 0002/0¢/9 Buuoyuoly DOA b
9 L002Z/0¢€/2) 8l 0002/0€/9 Bunoyuopy eydiy ot
9 L002/0¢/C1 9 1002/0¢/9 Bunopuop Anosep 6
9 100Z/0E/CL Zl 000z/0e/eL UoNHeZiIqelS ysy 8
9 L00¢/0E/C) cl oooz/ogrey UOREZINQELS JeS L
9e 66/0€/9 0 66/0£/9 uonebaibag/buinog 9
g€ 66/0¢/9 0 66/0€/9 Buypuen jeualely ]
14 0002/0£/9 ve 86/0€/9 [eAowY uonRIedes AINdIsp 4
e . 0002/0£/9 0e LB/0E/CL uofiezueloeiey)d [eniul YaN/aaN €
9 1002/0€/21 Zl 0002/0€/21 uonewebjewy Anoisiy 4
(4" 100Z/08/9 Zi 000Z/0¢/9 uoneziigeis Anosep }
(ow) "[dwy aL ajeqg ang Al (ow) swny A2q Ag ue)s pinoys ai aweN joq Yool #39Q yoey
183 183
(owa( suoissiwg pajjouod) OLIM
SAL
(013w Apmig yosoL
sjoaloid ueissny
VAN/3AAN YHOd
dHd
2je( venuo) 1o ajeq sdo oH SOA T pepn)duj xouaq :sapiaoy pabebuow
0£98¢ NHIN
2002/0t/9 fieo) ‘ucsiapuy 08ere  TMTIN 18(0id Judujeai] S)SBM POXIN PROUBAPY Ni 0S1S-NI

ajeq yeys sdo J0H “Is3 joejuo) ( ¢ w) Au| pajobaey aweN wajsAg s arsi




1400t 6d  96/9/5 ‘ajep payoads alIg SNeoIpul

g¢ v00Z/LE/2) 0 y00Z/1£/24 uoyebeibag/Buitios 9

9¢ yooz/ierel 0 Y00Z/1LE/2) BuypueH (eusieny ]

144 Gsooe/ilereL 0¢ © £002/0€/9 uofjezusoeieyd eqiv] VAN/JAN €

{ow) "|dwij a1 ajeg ang al (ow) aun) aeq Ag mels pinoys al awleN Jaqg yoalt #J8Q yooL
13 153
saA : papnjou; :s91)ARDY pabebuow
0 ‘NULW
L00z/Lerel 0 MTTIN 3un uonesedald 1y - Ao Juslujess | sloway NI LG1S-NI

o9c 66/0€/9 0 66/0€/9 aoueUIONad Alojoeley 0z

9e 66/0¢/9 0 66/0€/9 Bunueoay - jonpoid usliow yA~

A" 1002/0€/9 4* 000Z/0£/9 J9)14 Ainosely 9l

Zi L002Z/0¢/9 Zl 0002/0€/9 sjuawaAcidw) 1a)i4 VdIH Gi

09 16/0€/9 92 S6/0E/Y SOUBLLIOMS W0 9)SBAN vl

9c 66/0€/9 0 66/0¢/9 Bujuogipeq/uonnguisiq apionuoipey €l

o)eq yels sdo JOoH ‘¥s3 jorjun ( ¢ w) Auj pajabae] sweN walsAs s aisi




tejo 1L Bbd  96/9/5

‘siep payoads alg sajedlpul ,

9¢ 000¢/6/6 0 0002/6/6 Buiipuen (eusien %}
{ow) "[dwj g1 sjeg eng al (ow) awyl Aeq Ag MEIS pPINoys al aweN jeqg Yool #1oa Yoo
183 'Js3
awi} siy} 12 papund JoN SOA . papnjoauj :s9N)IAlOY pabebiion
0 ‘NYLN
£002/6/6 lgse ‘luuneg €8'0 ‘MTIA PIIS SIBIBIN dAioRaY 9|IqON V1 £00S-V1
9e 910Z/1/01 0 9102/1/04 aosuewousd Aio10BleY 0z
9¢ 910z/L/01 0 810z/i/01 Bunuessy - Pnpoid uajoi Ll
09 vioz/i/ol 92 cLoe/Le 80UBWIOHAY W0 3ISepp P
9 610¢/Liv 8l 210¢/L/01 Buyojuopy |ejoy AneaH FAN
9 6L0Z/Ly 8t L102/L0l Buyoyuon eudyy ol
g€ 9ioe/L/0lL 0 9102/1/01 Buypuen [eusiew G
{ow) ‘[dw i ajeq ang AL (ow) swyt Aeg Ag pels pinoys al aweN jaqg yoay #49Q Yool
183 183
S8A . papn|ou) :saNIAOY pabebuow
g'gch ‘NeL
6102/L/01 Uiy ‘uos|o 6° /6% ‘MTIN Alioe uoiteziiqoww| HY - ddol NI ZGLS-NI

9jeQ uejg sdo J0H 153

1983U09 ( ¢ w) Auj payabiey

aweN woaishg s aisiL




lejozZL Bd  96/9/5 “sjep palioads ayg sereolpul
o¢ 66/0L/5 0 66/01/5 uonebaibag/buipog 9
(ow) "[dwy g1 ayea ang al (ow) sus) Aaq Ag wels pjnoys gl SWeN Jag yoai #39Q yoal
183 183
soA : papnjou 1$8HIAIOY pabebuol
0 MW
zo0z/oLs 1qse ‘uiunog ev'0 ‘MTIN pjs Buiganiog seo ajiqon v 108S-Y1
g G6/0€/6 o] g6/0¢/6 uonebaibag/buiuog o]
9¢ G6/0E/6 0 G6/0€/6 Buipuen jeusiel g
124 96/0€/6 0¢ ¥6/0€/¢ uoljezusjoeleyyd [eRiul YAN/IAN €
(ow) "|duy gy ojeq ang qil (ow) awny Ao Ag HeEls pinoys dl SwieN jag yoal #eQ yoeL
83 183
SaA . papnouy| YQAN/3AN vd0d 1$al)AIOY pabebuon
0 NUIN
86/0€£/6 lgie ‘juunog gore  MTIN uojezusPRIEYD JBNS V] 1025V
14 66/LL1E Zl 86/.1IE uolonnsaQ apiuei) 14
Zl 66/L1L/€ 81 L6/L1/6 _m>oEmm onpoid uolssi4 (44
A} 66/L1/€ 8l L6/LLI6 JeAoway ajelliN 12
vZ 86/.1/€ ¥Z 96/.L1¢ uoionsaq [euLIsyuoN oluebiQ snosnby 6l
(ow) "|dwy ai aegangal (ow) swy) A0Q Ag Mejs pjnoys ai aweN jeq ysal #JoQ Yool
Is3 183
spefoid ueissny
s} SIy} Je papung JoN SOA : papnjou; ajefisipAxolad isaniAndY pabebloy
0 ‘MYLN
0002/LLIE lqien ‘iuunog 16¥°€ MTIN PPIS saseg/spioy saisem Buneld ojiqoly v $00S-v1
ajeq ue)s sdo JoH ¥s3 Joeu0) ( ¢ w) Auj pajobie) awep wWwaysAs als aisi

R R R R R RRBRBRREE—E——E—EE——TDEEESEESSESDE—SSS




leioeL Bd  96/9/S : ‘a1ep payioads SHS SALTPUI

9 Z00Z/0¢/9 g 000Z/0€/21 swainses|y Qubeyu) Jeuteuod vz
9¢ 66/1L€/21 0 66/1€/21 aouelIopNad A10joe1aY 0z
9¢ 66/1L€/2) 0 66/1L€/21 Bunuesay - jonpoid usjo Ll
09 FATARS AN . 92 G6/1E/04 adUBULIOHS W0 Sise/\\ 14
9 200Z/0€/9 :1 000Z/0¢/21 Bupoyuop jeyeIN AnesH 4}
9 2002/0€/9 gl oooe/oc/el Bunoyuoy JOA Li
9 2002/0¢/9 81 000z/0e/2) Buyopuoy eudyy ol
9 2002/0€/9 9 Looz/oeret Buuoyuop Ainossiy 6
9¢ 66/1€/C1 0 66/1€/21 Buljpuey |eusrel G
ve 000Z/1€2L 174 86/LEL |enowayjuolesedag Anosapy ¥
43 L00Z/LECL 4} 0002/1€/21 uojeziiqels Anoseiy 3
(ow) "1dw| gL ajegeng Al (ow) awny A2q  Ag uelS pinoys al aweN joqg yoey #3aQ yoal

183 ‘)59

SAL

(0L3m) Apmg yoio}
dHd
SOA I papnjouj xouaQq :SaI)IAROY pabebBuop
968¢ NYLN
cooz/LErel 0 MTIN Juawdojaasq ABojouyoa] Juauwiesll N1 V1 ££8S-V1

a)eq uels sdo J0H 1S3 51311l 1g) ( ¢ w) Auj| pajoBae} aweN wolshs als aisi




lejovi bd  96/9/6 ‘gjep payoads a)g sojedlpul
vz 0g uoezuseIeyYD el VAN/IAN €
(ow) ‘jdwi a1 ajed eng aL (ow) aunt Aag Ag Meis pinoys ai awep jaq yoeL #349Q Yyoa)
1’3 183
Amueny jlews SOA : papnjou :saiAnoy pebebron
20 NE1N
e8e MTIN sjuan)iisuo zeH/pey sulwisieQ 0} szusloeleyd AN 10LS-1N
14 ve/Lerei o€ 26/0€/9 uonjezpisloeieyd [eiul YAN/3aN €
{ow) dwi gL ajeqd ang i {ow) awi] Aeq Ag uels pinoys adiL awepN jag yos), #1190 Y29y,
183 Is3
saA : papnouy VAN/3AN VHOY  iSeNlAloy pabebuo
G'o6l ‘NELN
96/LErZL uyor ‘siamog 0 MTIN painbay uonezusjoeley) 7 10281
09 T4 SOUBLLIONAY ULIO4 BISEM bl
9 4% uoneziiqeis yes L
(ow) dwjgr  ejlegengql (ow) swi) Aaq  Ag Meis pinoys al aweN joq yoaL #JeQ yosy
53 1s3
sebunsixg SOA : papnjoy :sanIAndY pebebuop
0 ‘NALN
uyor ‘siamog 8091 MTIN nun uoneayipliog gL Buipjing T Z00s-1M
ajeq Mejs sdQ 10H 153 pejuo) ( ¢ w) Auj pajebie] aweN wiaysAs s aislL




1ejo6L Bd  96/9/6

"ajep payads sYiS ssjedlpul ,

Zi €Log/LL/0L 81 210/ ity |eAOWISY JOnNpold UOISSi4 44
09 600Z/L1/01 (74 L002/14/8 0UBLLIOLAd W0 BISEM 145
og 11027110 0 110Z/1 401 Buuonied/uonngisiq apionuoipey gl
9 vLOZ/LHY 43 €102/ LY uoeziiqels yes L
ge LLOZ/LLIOL 0 LLoz/isiol uonebaibeg/buog 9
1) F LOC/L 0L 0 LLOZ/LLIOL Sutipueyy feusieny S
144 ZLoz/Liol 174 0L0Z/L 101 [eroway uoneiedag Aindispy 14
124 2Loz/i Lot o€ oLozZ/Liy uonezusioeieyd fediuf vaN/3aN €
A} €10T/LL0L (4" ZL0Z/LLI0L uoiteziigels Ainasapy i
(ow) “jdw) a1 ajeq ang al (ow) awny Aeg Ag ueis pinoys dL aweN joq yos #3490 Yyoal
‘153 153
sjoefoid ueissny
VAN/IAN YO
Jalleq Jo ajeq sdo 10H SO : pepnjoy| xous( :senIARoY pabebuop
1961 NYLN
vL0Z/L1I0L Her ‘udio vzl MTIN fesodsiQ ddiWwANIoe Buissacoid NYL MO S00S-HO
9 [4* uoljez||iqels yes L
(ow) "dwi gL ajeq enqg al (ow) aung Aaq Ag yels pmoys al aweN Jaq yoalL #39Qq yoay
ys3 13
SOA : pepnjoyy SajIAIIY ﬂv@mﬂmtos
0 NELN v
168¢ ‘MTIN uswssassy Ajjiqeieal ] IN £0/S-IN
9jeq Meys sdo 10H 183 peuoy (¢ w) Auj pajebie) aweN wayshg as aislL




l£J0 9L Bd  96/9/5

‘sjep payioads eyis sereolpul .

o€ £6/LE/Z) 0 £6/1E/2) uoneBaibeg/Bunios 9
ve ¥6/LEIZ) 0¢ 26/0€/9 uoyezuejorieyD [enlul YAN/IAN €
(ow) “(dwif qL ajed end a1 (ow) swilg Aeq  Ag HelS pinoys at aweN joq Yool #3JoQ yose)
‘183 153
SOA : papnjouj VAN/3AN v :saniARoy pabebuow
0 ‘NYLW
96/LETL wo| "M ‘ueopeys G'20s MTIIN ‘Joerey)) Bupog spaeN J0/pue piepuels yQ sieein vd 104S-Yd
9¢€ 0 m:__vcmr |eusleiy G
Zi cl uogieziige;s Anossy i
(ow) "|dw g1 ejeq ana gl (ow) awt] Aaq 4Ag uels pnoys al aweN jaQ yoay #Ja yoay
353 1s3
SOA . papnjauj :seiIAloY pabebuow
€21 MYLN
LLLL MTIN INYO - UoISId8( j0 pIoosY V1OHID Aq UsAug SUOOY  HO  Z08S-WO
a)eq HelS sdQ J0H 'Is3 JoRJUOD ( ¢ w) Auj pajobae) awieN wajsAg as aistL




Lejo L1 Bd  96/9/5 ‘g)ep paoads ayS sajeolpu; ,
9 66/5/21 r4} 86/G/21 uoneweblewy Aindsaiy 4
{ow) "[dwj gL djeq eng gL (ow) swif Adg Ag Mels pinouys aL aweN jaq yooL #3i9a yoa|
63 1s3
SoA : papnpuy :saniApoy pobebluow
0 ‘NYLN
0002Z/5/9 lgJe ‘julunog 6150 ‘MTIN (e1e08 Youag) s52001d uonewedewy 3|iIqon Id 108S-1d
09 96/1€121 92 ¥6/1£/01 0UBLLIONSY tIO BISEAN 145
9 1002/0¢€/9 Zi 000z/0€/9 uoneziiqe}s jeg L
o¢ 86/1E/Z) 0 86/1L€/Z1 uonefaibag/Buog 9
¥e 66/LETL ¥e 16/1€12V teAousaryjuotetedag Ainosay ¥
1 24 66/1€/2) o¢ L6/0€19 uonezuajoeleyd [eniul vaN/3aN €
Zl 000z/LE/2 4} 66/1€/2) uonezjiqels Ainosaly b
(ow) "Jdwj Qi ajeq ang dlL (ow) awi} Aaq Ag MelS pInoys adlL aweN jaq yoal #4oQ yoal
83 83
syoefoid ueissny
SOA : papnou| VAN/ION VHOY  :SaniApoy pabebuon
0 ‘NYLN
LO0Z/LETL Woj ‘M ‘UBOpBYS Vel MTIN uaA paubisseun - jesodsig pue Jusiujeas] [BIoIWWoD Yd 206S-vd
ajeq yejs sdo 10H Is3 Joejuo) ( ¢ W) Au| pajobae) aweN waysis 9Ig aisi




14081 B6d  96/9/6

"3jep payjosds a)ig sajedlpul

ve 66/LE/21 0 66/1E/TL uoydioss( jeusyl T4
9 1002/0€/9 8l 66/0€/21 Buyoyuop fejely AnesH FAR
9 1002/0/9 8l 66/0€/2) Buuoyuo DOA b
9 1002/0€/9 8l 66/0€/21 Buionuop eydiy ol
(ow)-duy gL  slegenaaql (ow) awi) 8@ Ag Melg pINOYS AL euwieN Jog yoal #J3Q yoaL
183 753
[enIBWWO) SOA : pepnjou| :sepIAnoY pabebuop
0 NYLN
L00Z/LE/ZY BUUEOS ‘310D SGEL MTIN uojessuaboyuaunesnald  Od  208S-Od
9jeq ueys sdo J0H 183 Jorju0n ( ¢ w) Auj pajebie] aweN wajshg s aisi




1061 6d  96/9/5 ‘8jep payioads a)Ig SIEIPUl ,

Al 66/0£/9 gl 16/08/Z1 jeAowoy SN A
14 86/0€/9 ve 96/0€/9 uoponAsa( [ewIayIUON djueBiQ snoanby 61
vZ 86/0€/9 9 L6/0E/T) | snoenby/siskeuy saljesedwo) 8l
09 56/05/9 9 £6/0S/Y 8OUBULIOHAY WO 9)SEM vl
9 66/0€/21 8l 86/0€/9 Buponuoly |eyeN AresH zi
9 66/0€/Z1 gl 86/0€/9 Bunioyuo DOA 1L
9 66/0£/21 gl 86/0€/9 Bupoyuo eydiy 01
9 66/0€/21 9 66/0€/9 Bunoyuop Ainosep 6
9 66/0S/21 z 86/0€/Z1 . uoneziqeIS Ysy 8
9 66/0€/21 A 86/08/2L uoneziIgelS Jes L
o 16/0€/9 0 16/0%/9 uoneBaiBag/buiiog 9
9 L6/0€/9 0 L6/0€/9 Buiipue euaten 5
(ow) "[dwy gy ajeq enQl Al (ow) auny Aeg £Ag uels pInoys AL aweN joq yoay #39Q yosl
183 183

(owa( suoissiwz pa|jouod) OLIM
s)o8loid ueissny

ajej|sipAxolad
xousq
[e318WWOD Joj ojep diys SOA : pepnjouj xo0}8@ 1ydiaq isapIAnoY pabebuol
0 NN
000zZ/0€/9 euueor ‘ajo) 88°0¢ MTIN jusujeal] syded qen Od 908S-Od

9jeq ye)s sdo JoH 1s3 peuon (¢ w) Auj pajabie) sweN wajsAg 9IS asi




lcjo0zbd  96/9/G ‘8jep paiioads o) SeIedIpul ,

Zl 0002/0¢/6 8L 66/0c/€ |eAOLUSY [BjelN 8J'l ] 62

|
ve 66/0€/6 0 66/0€/6 ubisaq Jojeiodend 12
Zi 0002/0¢€/6 8l 66/0€/€ [eAOwaY JONpoId uoissi4 (44
(ow) "[dw gL ajegang al (ow) aunj Aaq Ag Mes pinoys AL aWweN jaqg yooeL #4ea yoayl
83 1s3
Joye| Jo ajeq sdo 104 sap : papnjou| sjoafoid uelssny :soNlIAlloY pabebliow
0 NILN

100Z/0€/6 euueor 'ejod 96°LL ‘MTIN usuneal | jeoiwesy) [eatshyd Od 808S-0Od

4% 0002/0¢/6 8l 66/0¢/€ jeAowsy (el adelj 6e

cl 0002/0¢/6 gL 66/0€/€ [eAOLUSY BN (%4

ve 66/0€/6 vZ LB6/0E/6 uononnsaq fewseyiuop oluebiQ snoanby 61

vz 66/0€/6 9 66/0€/€ snoanbyysisAieuy saneseduiod 8l

(ow) "|[dwy L ajeq ang ai (ow) awi) Aeg Ag peis pinous ai BWEN joQ yod9L #J48Q Yool
13 183
aieysipAxolad
13}e] 10 a1eQ SAO Jo0H soA : papnjou xolag ydiag  isemIAROY pabebuow
0 NALN

L00Z/0¢€/6 euueop” ‘9j0) 6229 MTIN Kianooay [elan Od £08S-0Od
ajeq yels sdo JOH 1S3 JorRJUO) ( ¢ w) Au| payabie] aweN wasAs NS aisl




_ SaSaSTSLSLSLSSSSS—S—S—S——

lejo1z2bd  96/9/5 ‘sjep payoads S)IS SaleoIpul ,
0 0 passasse Bulaq juswubisse g, 66
(ow) 1dwj gL ajeq ang al {ow) awi} Aag Ag Mels pinous al SweN jaqg Yooy #3490 yosL
is3 183
[erIswwon SOA : papnjouy iseniAoy pabebuon
0 ‘NYLN
9061 ‘MTIN Jojerauiou| aysyQ |eldiswwod Od 206S-0Od
0 0 passasse Bulaqg awubisse ) . 66
(ow) "[dwy q1L ayeqg ang Al {ow) awny A Ag uels pinoys gl aweN jog yoar #i80d 4yodL
83 ‘Is3
[BI0I3WLI0Y SOA : pepnauj ‘salIAnoY pebebion
0 ‘NYLN
Sl MTIN (s)Ayoe Bulphoay slsyQ (elwiswwod  Od L06S-Od
Zi 1002/0¢/6 o€ 66/0E/€ Bulusepn abpnis 314
vt 0002/0¢/6 174 86/0€/6 uolaNiIsaq {BULIBUUON otuebio snoanby 6}
144 000Z/0¢/6 9 000Z/0¢/¢ snoenby/sisAleuy saneredwod 8l
{ow) jdwij g1 ejeq eng Al (ow) awnj nag Ag Mels pinoys al SWeN jod yooL #ieq yoeL
‘183 383
ajeysipAxoiad
¥18S-dlQ J3puUn 8pnjoul 0 X! PINOM,~ S3A : pepniou) xolg dieg  :seniAnoY pebebuon
0 NYLN
2002/0¢/6 euueor ‘9j0d £8€5 MTIN uofjezijiqeis aUs-uQ0  Od 608S-0Od
ajeq uejs sdo JoH 1S3 peuoy (¢ w) Auj pajebae] sweN wayshg as aist




1402z 6d  96/9/5 ‘a)ep payoads ays sajealpul ,
09 « 96/LE/L 9c « V6/LE/L souBWIONad WO 9)SBM 142
9 « 000Z/1€1L 4} « B6/LE/L uogezijige;s jes L
4 « 66/1E/ 4 « 96/LE/L [erowey/uoNeIedeg AINoIel 14
{ow) dwy gL ajeg ang gl (ow) awi] Aeq Ag uels pinoys gl awenN jag Yool #39Qq Usa)
1$3 153
sjoafoid uerssny
SOA : papnjou| xoua(] 1seiIANOY pabebliopw
0 NHLN
0Loz/L/19 Wi ‘umoayon §ves ‘MTIN w| 8BpnIS v2L/p.LE SBuPING MTT-8+/2 WRISAS dINLD 4 L10S-44
4% « 86/1/01 4% « 96/L/1 uoonnsaq epiuekd GZ
9 « 86/L/6 Zl « 96/1/01 UOREZINGE}S USY 8
9 ~ 86/L/6 cl « 96/L/) uonezijiqels yes L
{ow) [dw L 8jeg ang al (ow) swi) Asq Ag Hels pinoys at awieN ja@ yoaL #39Q yosl
83 ‘183
SOA : papnjou| sjosloid ueissny :sanIAoY pabebuow
0 NYLN
S00Z/LE/S Wil ‘umosHON 10S¢ ‘MTIN Wi SWi04 SIS SNOBUE||3SIN MTT-E WaISAS dNLD ] 910S-4
ajeq Mels sdo J0H ‘153 JorIU0D ( ¢ w) Auj pajabae) awepN wa)sAs As aisi




1ejoczbd  96/9/5 ‘ajep payoads a)Ig seeoIpul
09 €6/1/9 9Z 16/LIy SOUBWLIOLID W10 S)SEAN 14
9 « 86/L121 r4) « 96/L/01 uoneziqels ysy 8
9 « LB/L/9 [43 x 96/L/1 uoneziiqels jes yA
(ow) "jdwy gL ajeganq al (ow) swn) Aag Ag Me3s pinoys atL QuieN jaq yoalL #3190 ydoal
‘¥s3
SO : papnjouj sjoalold ueissny :S9IlAIROY pabebuow
NYLN
86/1/9 Wi ‘umoayon MTIN uoljez|jigels snpissy 44 020S-44
e +« 86/1L/01 8l « 96/1/01 ZO9 feonuosedng 0€
144 « 86/1/0L vZ « 96/L/0L uondnyseq [ewsayiuoN oluebio snosnby 61
9 » 86/1/0) gl « 96/L/01 Buuoyuow DOA L
9 « 86/1/01 Zl » 96/1/01 uofiez||iqels Jes L
9¢ « L6/1E/8 0 « G6/LE/8 uopjeBaifeg/bunios ]
9¢ ~ l6/1E/8 0 « P6/LE/8 Bulpuey (epsyely S
¥z « 86/1£/8 14 « G6/1E/8 jeaoway/uopesedsg Ainossy ¥
(ow) "dwy gL ajed eng al (ow) swng Aaq Ag Heis pinoys gi. SweN jaQg yosal #4ed yoaL
83
saA : popnjou] saiAnoy pabebon
MYELN
800Z/Liv Wil ‘UMosHON ‘MTIN 9y JuBUIWENOD DUBBIQ 39BUNG MTT-G WBISAS dINLD Eh] 610S-4Y
ajeq pe)s sdo JoH 153 pru0oy (¢ w) Auj pajabae] awieN woysAs oS aislt




1€ 40 2 By 96/9/9 ‘3jep payjoeds a|s sejeoipul ,

86/L/01 96/1/01 juswainsesyy Ajuba| Jsueuo)
L6/1/101 96/1/01 JUSLIAINSEAY INSSaid wniq |eulaju]
16/12/01 G6/12/01 8OUBWIOHSd Ulio SISEA
0002/1/0L , 86/1/01 uonezijigels lies
66/12/04 , 16/12/0} uonebaibag/bunos
g€ 66/12/01 96/12/01 Buyipuen feusien

(44 « 000Z/1.2/01 0¢ « L6/12/0L uonezusioeey) [eniu] YanN/3aN €

Ao_s._nE_E aﬁnmzn& ?EZEPSnEtSmE:EmE uEmzsncuﬁ ?so;o&
Is3 183 ;

SOA : papnjouy| VAON/AAN Y40y :saniAnoy pebeblion

8PS NHLW
zLOZILI0L wi) ‘UModOW 0 MTIN 0} SOISEM NYLI JO usuieal |- wajsAS 4 yled dWLD  4d - 108S-3d

9 « B6/L/S . 96/L/01 uonebaibog/buos

ot « 86/L/S 0 « 96/1L/01 Buipuey feuaten I
(ow) "|dwj gL sjeg ang ali (ow) awi) AeQ Ag uels pinoys al aweN joaq yoay #4Q Yyd29)
383 eCr | .
SOA . papnjduj 1SaI)AOY pabebuon

0 NYLN
66/L/L1 Wi} ‘umoaon ¥6.9 MTIN Xiway 8)210puod MTT-9 WalsAS dNLO 4 820S-4Y

ajed yels sdo JoH "i1s3 JdeU0) ( ¢ w) Auj pajabae] aweN woajsAs s aisi




|

1406z 6d  96/9/6 ‘ajep paynsds sjig sejeoIpUI ,
ye 0¢ uoijezuaioeleyy jeliu] YaN/3aN €
{ow) ‘;dwi QL ejeg ang dlL (ow) aw} Aeg Ag uels pinous dl aweN jag Yoyl #3490 Yoo L
153 183
SO : papnou VAN/3ON VHOY  SelAndY pebebuiow
G660 ‘MILN
uyor ‘yino 0 ‘MTIN juswdojpas( Abojouyost jusunesll N¥L VS €18S-vS
9 86/£2/9 8l 96/€2/2L Bupioyuow reeN AnesH 4%
9 86/€2/9 gl 96/€2/21 BunioyuolN DOA 4}
9 86/2/9 9 L6/€T/TL Buniojuopy Ainassiy 6
(ow) duwy gt ajegang gL {ow) awy) Aeq £g wels pinoys at aweN jag yoa), #4090 yoay
83 T
SOA : papnjoy :senjARY pabebuopn
0 ‘NYLN
86/€2/Z1 Igien ‘lujunog 062 MTIN 1 ewseid abieyosiq Jus|is/i0loeay pag paxoed 8GO VS 018S-VS
9€ 0 mc__ncw.z {euajen G
9 Zl uonewebjewy Ainoispy z
(ow) ‘jdwy gy ajeqg ang al (ow) swi) Aeg Ag uels pinoys aL aweN jag yoal #3490 Yool
‘183 ‘¥s3
a|qeyieae 8yep sdO J0H ON S9A : popn|ouj :sonIAROY pebeblon
0 NYLN
aor ‘Buliepy 100 MTIN xaind je uojeweblewy 208S-1d
9jeQ Jejs sdo J0H 153 U0y ( ¢ w) Auj pajabie) aweN waysAg a)s aisi




‘2jep payads a)s saledlpul .

lejooz Bbd  96/9/
09 L6/02/Y 9z 68/0¢/C adueulouad ULoH SjSEM 14}
9¢ £6/02/v ¢] £6/02/¥ Buiuonied/uonngisiq apipnuoipey €l
(ow) "1duy a1 ajeg ang al (ow) awyt Aeg Ag uels pinoys di aweN jog yoaL #40Q Yool
‘1s3 183
(owsQ suoissiwz Ps|joRU0D) OLIM
SAL
sjoalold ueissny
dHd
éBunsixg S\ : papnjou| xouaq :saiAoy pabebyon
0 ‘NALN
96/0z/v uyor ‘pexold LG¥e MTIN $S8201d juswiesiy JOpusA ealy-iN ys G10S-dS
ajeq Hels sdo J0H I1s3 JoRrLO0D ( ¢ w) Auj pejabae) sweN waysisg oS aisi




g 4o 1264 96/9/G ‘gjep paywads ajg sejeolpu ,

41 §6/0¢/21 81 ¥6/0€/9 [eAOLIY SlBJHN 14
9¢ €6/0E/C1 0 £6/0€/21 souewiopad Alojoeiey (¢4
cl S6/0€/21 4} Y6/0€/21 J9)i4 Anosey ol
cl a6/0ereL Zl v6/0€/C) sjuawanoidu JaYld YdIH Sl
9 96/0€/9 8l ¥6/0€/21 Buuojuo |ejeiN Ares Zl
9 96/0¢/9 8l ¥6/0€/C1 Buyoyuoy DOA L
9 96/0€/9 81 ¥6/0€/2L Buyoyuo eydy 0L
9 96/0€/9 9 G6/0E/2) Suuoyuop Lnosey 6
9 96/0¢/9 4 G6/0€/9 uonezi|lqels ysy 8
9 96/0€/9 [4} G6/0¢/9 uoljezi|iqels jes L
e ¥6/0¢/Z1 ¥e Z6/0¢/21 feroweyy/uonesedss Ainoisiy 14
zl G6/0€/Z) 2l v6/0€/21 uoyez|ige)s Anossy }
(ow) "dw aL eyjeq eng alL (ow) awi} Ae@ Ag ueig pinoys al SlWeN jaq Yooy #49Q Yyd9)
‘183 - 'Js3
; (owaq suolssiw3 pajjonuod) OLIM
SOA : papnjouj xoua(] :$9))IAROY pabebuopw
0 NYLN
96/0¢e2L uanllg yooIn 6.¢€1 ‘MTIN spaa pljos'g pInbi- AYjoe 4 UOHRISUIOU| PBIEPIIOSUOD s 810S-¥S

9jeq Meys sdo 10H 183 Joejuod (¢ w) Auj pajabael sweN wajsAg As aisi




iej08z6d  96/9/5

"sjep payads aug sajeoiput

09

9e

(ow) "|dwy g1
s3

200Z/0¢/6

L6/0€/6

66/0€/6
ejegang al

14 G6/0E/L

0 66/0€/6

(ow) suny e Ag Wels pinoys al

153
SOA

0 ‘ML
MTIN

: papnou|

SOUBLLIONA W0 BJSBA

BupueH eusien

aoueueA 1821 Aq "Bpig Juswiulejuo)-sdesusoloeN HY

sweN joq yoaL

]
#39Q Ud9l

:seIAlOY pabebliopn

Hs 608S-YS

o¢

(ow) 1dw gL
354

86/0€/6

G6/0€/6

9jeq ang al

0 G6/0€/6

(ow) sunyg aeq £g wels pinoys ai

]
SBA

0 ‘NYLW
4] ‘MTIN

: papnpu;

uonebalbag/buipos

JuBwWleal] JOPUIA 8}

aweN jaq yooL

9
#39Q ydal

:s31}IAI0Y pabeblow

1SHO s y08S-YUS

ot

144

{ow) ‘jdwy gL
183

800z/0¢/e

8002/0€/€

$00Z/0¢/6

§00Z/0¢/6

9002/0¢/6
ajeg anQg ai

9002/0¢/6

9002/0€/6

600Z/0¢/6

§002/0¢/6

(11 $002/0¢/e

(ow) swyl Aeq Agyeig pinoys gl

‘183
SOA : pepnjou|

ov6¥ ‘MYLN

Jswamsesy Ajubaju] JBuIBIOD
JUBLIBINSESIN BINSSAl NI [BuIdju}
uonebaibog/Buinos

o.c__ucm: feusje|y

uonezusioesey] (eliul VON/3IaN

VAN/3AN Y40

awep jaq Yooyl

€
#3490 Yool

:S9IIANDY pabBeBuow

8002/0¢/6 €642 ‘MTIN juaLyeas | juolezusioereyd B0u 004-01 9 NYLW ys 104S-4S

ajeq He)s sdo JoH 1s3 joejuo) aweN waysAs 1T alsL

( ¢ w) Au| pajabie]




lcjo6zbd  96/9/6 ‘ajep payoads a)g sapeslput ,
9 G6/0¢/9 4} ¥6/0€/9 uonewebjewy Ainosspy Z
{ow) 1dw) 1L ejeq eng di (ow) swyy Aeg Ag Me3s pinoys ai auwleN jaq yoal #Jag yoay
‘3183 83
SOA : pepnjauj 1salIAOY pabebliop
0 NYLN .
S6/1e121 0 ‘MTIN uonewebewy SM $08S-SM
124 96/1¢/1 oc €6/1LE/L uonezusioeiey leniv| YAN/IaN €
{ow) "|dw a1 ajeq ang AL (ow) awi) Aag Ag MEIS PINOYS AL SWEeN jeq Yool #ioQ yoeyL
1s3 183
SO : papnouy VAN/ION vH0Y  ‘seniApoy pabebuow
S8°0L NYELW
86/1€/1 0 MTIN uoldo ddiM  dM 100S-dM
74 0¢ uonezusoriey) feniv] YAaN/IaN €
(ow) iduy gL ajeq ang Al {ow) swi) Aeg Ag MelS pinoys alL sweN joq yoal #39Q YosL
353 ‘153
saA : papnjouy VAN/ZAN YHOH  :SeRIARdY pabebuon
0 NYLN
092 ‘MTIN pauinbay saipnig/uonezusjoeIey) Jayung S 118S-HS
8jeq uels sdo J0H ¥s3 Jeuoy (¢ w)Auj pajebiey aweN wajsis s aislL




lcjo0ebd  96/9/5 “ajep paynads a)g sajelpul ,

G6/LEZL G6/1E/T) uonebaibog/buiog

9¢ S6/1E21 G6/LE/TL Buiipuey [eusle

e 96/1€/21 0¢ y6/0€/9 uoyezisjoeley9 [efiu] VAN/IAN €

(ow) "dwi gL ajeq eng Al (ow) awyt Aeg Ag Mels pinoys at aweN jaq yoat

#49d Yool
183 I3

soA : papnjou saljIAloY pabebuol

0 ‘NYLN
86/1€/T}

MTIN wieas] sunuiejaq o} pasnbsay uopezusoeleyn Jaulnd  AM

FASFASAV

€6/LERTL £6/1LEITL uonefaibag/Buipog

o¢ ¢6/LETt , €6/1E/21 BuipueH leusleN

144 ve/Leiz ot 26/0€/9 uofjezusjoeseyd |eNiU| YAN/AAN €

(ow) "iduy a1 ajeg eng al (ow)swt e@ Aguels pinoysar SlweN joq yosL

#3oqQ yosaL
353 Is3

SaA ! papnuy| 1Sol}IAROY pabebloy
2v0'0 ‘NELN

96/LE121 926'9 MTIN wieas| auiwisld( 0} pasnbay uonezusioeIey) Jayun g

A 10LS-A\W

ajeq Jejs sdQ JoH 353 oeuoy (¢ w) Ayl pajebaey aweN waysAg s aisi




1ej01eb6d  96/9/5 ‘8jep payoads aitg saleoipui

14 S6/0€/21 8l ¥6/0€/9 jeAowsay |ejoN adel L 6¢
Zl S6/0¢/21 4% ¥6/0€/2L uolonssaq spiueiy j°74
2l G66/0¢e/21 <l v6/0e/2) . Jei4 Andsay 9l
e ¥6/0€/21 vZ 26/0e/21 JEAOWIBY/! :o_um_mam.w Ainosapy 14
9 96/0€/9 rA} S6/0€/9 uoneweb|ewy Anoeiy z
(ow) 1dw qL ejeq ang AL (ow)awn) A2 Ag uels pinoys at SWeN jaQg yoal #3joQ yool
, 83 183
(A8juoD 1) -SOISEM MaU Jeal] O} SJUSWIVUBRYUS QL SOA : papnjoy| :senIAnoY pabebuow
0 NYULN
96/0¢/C1 wo | ‘Asjuo) g'eoy MTIN (42d9) Aupioe jonuo) uonn|iod |BJueD dA 200S-dA

ajeq Me)s sdo JoH Is3 pewoy (g w)Aujpajsbiel aweN weajsig aNs aisi




yz10 L Bd  96/9/6 ‘alep payioads a)g sajedlpul ,

0 NYN -

96/0£/Z1 ¥6/0£/Z1 6.E1 MTIN s $paa4 PIoS?P pInbi- AYjoe4 uonesauiou} pajeplosuo)  gL0S-dS
0 ‘MELN -

100Z/1E/21L 66/LE/ZL L'Zhl MTIN vd lopuap paubisseun - [esodsig pue Juswieal] [epsawwod  Z06S-Yd
€21 MYLN
LLLL MTIN 3o} INHO - UOISID8( JO PI0odY VIOYID Aq UsAuQ suUOldY  Z08S-HO
1961 MHLN

10211101 Z10zZ/11/04 vzl MTIN HO [esodsig ddiwAnoed Buissedoid NYL  S00S-HO
968¢ ML

Z00Z/VE/2) 000Z/1LE/Z1 0 MTIN V1 Juswdoienaq ABojouyse ] usugesal] NYL  €£8S-V1
0£98¢  NMLW

2002/0€/9 0002/0€/9 08EPT  MTIN NI Pasloid Juswness | 3)SeM PRXIN PIoUBADY 051S-NI
0 ‘NYLN

96/0€/9 « LBILIY £€8L MTIN da (SAL) washg uolesylIA ejqeyodsuel]  608S-dd
0 NYLN

L6/0€19 G6/0%/9 652 MTIN dq lojeiaupul yOS).  200S-da

ajeq sdo 10H '1S3  "A8Q Mels pinoys aL (¢ w) Au| pajebie] a)g sweN weyskg aisi
ZL Zi uonezijiqeys Anasapy l
(ow) suny dwy i (ow) auny As@ aL aWeN joq ydel #J9QqyosL

fiobejed gL Aq wayshg Juawneas] - S
CTHATIVL




¥z 30 Z bd mm\m\.\m ‘ajep payads S sajedlpul

0 NYLN

96/0¢/T1 G6/0€/9 gecov ‘MTTN dA (40d0) Autoe4 j01u0D uoinjiod feiuad 200S-dA
0 ‘MYLN

ge/1eret ¥6/0€/9 Y0 MTIN SM uopewebewy  $08S-SM
0 NHIN

100 MTIN T xaind Je uofewebewy 208S- 1o
0 ‘NYLN

0002/5/9 86/S/21 6160 MTIN id (8jeog youag) ssat0.d uonewebiewy ajiqon 108S-1d
0e98¢ NN

2002/0¢/9 0002/0e/21 08eve ‘MTIN NI 1o0loid Juswieas] 8)Sepn POXIN PIDUBAPY 051S-NI
0 ‘NYLN

96/0€/9 « L6/L1Y £'e8l MTIN da (SAL) WalsAg uonesyuUyA Sjqepodsuel ] 608S-dd
0 ‘NYLN

L6/0€/9 S6/0€/21 6.62 MTIN dd Jojesauidu] YOS L 200S-dd

ajeq sdO10H "I1s3  'AaQg Mels pjnoys ai { ¢ w) Auj pajebiey 1] aweN wajshs alsi

9 cl uonewebjewy Ainssapy ra

(ow) suny dwyjgr  (ow) swiy AeQ dlL aweN jog yoal  #JoQ@ ydaL




vzyoebd  96/9/5 "sjep payioads a)g sajeolpul
0 ‘NYLN
L00¢/1€r2) L6/0E/9 LeLl ‘MTIN vd Jopus paubisseun - |esods| pue Juslles) ] [BioJsWWod 206S-vd
0 ‘NYLN
96/L€/21 Z26/0€/9 g'z0% MTIN vd jorIBYD BUNOS SPasN Jo/pUE PIBPUEIS MO S190N L04S-vd

1961 ‘LN

102711101 oLozZ/LLiv 9zl MTIN HO [esodsiq ddiwvAilioed Buissaoold NYL  S00S-HO
zZo NYLN
veg'z MTIN IN SJUSNISUOD ZeH/pey auludla( o) 9zusioriey)d 10/S-LN

G961 ‘NYLN

96/1€/21 26/0€/9 0 MTIN m pasinbey uonezysloereyn 102811
0 ‘NHLN

86/0€/6 y6/0€/E Gove MTIN v uoljezusioeseyd Jsyung 104S-V1
0 NYLN

L002/1€/2) ) £002/0€/9 0 ‘MTIN Ni nun uonesedaid HY - Ajlioed Juswieal | sjosy 1G1S-NI

0co8e NYLN

2002/0€/9 16/0¢/21 08eve ‘MTIN NI 1oaloid Jusunesi a1SEAN PEXIfN PESUBADY 0G1S-NI
0 ‘NYULN

66/1L1/8 G6/11iC 18°48 ‘MTIN ro $§3001d uopdiosaq [eunayl 9iqoN 910859
1026 NYLN

0 ‘MTIN 13 (M1TW) paisinbay uonezuaioeleyd 1048-13
0 NYLW

96/0€/9 « G6/0E/E £'e8L ‘MTIN da (SAL) wajsAg uonesyulA sjqepodsues] 608S-dd
0 NYLN

L6/0¢/9 26/0E/C1 6162 MTIN da Jojelauidul YOS L 200S-da
0 ‘NYLN

141" ‘MTIN Ng Sjuanjiisuo) snopiezeH sujwela( o) azusjoeiey) 10.S-N8

ajeg sdD J0H 1S3 'A3Q Ue)S PIOYS gl (¢ w) Ay pejebie) als aweN walshg arst

uopnezuajoeieyd
ve 0¢ [eniu] VanN/3aN ¢

(ow)aun) dwyay (ow)suwny Aeg gl awep jog yoal #jeg yd9y




vZiovbd  96/9/5

0
ge/le/el ¥6/0£/9 1899
Zy00
96/1€/C) ¢6/0e/9 926’9
G8'ol
86/1¢/1 €6/LE/L 0
0
092
(414314
8002/0¢/6 $002/0¢/¢ £6.C
G660
0
8°LYS
ZLoe/Li0L «86/12/Yy 0
(ow)suny dwjal (ow)awr) A9q L

ML
MTIN

UL
MTIN

LW
MTIN

YL
MTIN

‘NYULW
MTTN

YL
MW

MULN
‘MTIN

dm

s

s

VS

44

ejep payoads a)S seledIpul ,

uswieal| suruIsje( 0} pasnbay uogezuajoeleyD 1BYUNd  Z0LS-AM

usuleas] aulweleq 0} palinbay uoljezueloeIBYD Jayun4 102S- W

uondo ddim - L00S-dM

palnbay selpnis/uonezusioRIeyD 1Bylng 118S-4S

Juswiyeal | yuoyeziajorrey 610U 001-01 '® NYLW 104S-HS

jusiudojaraq ABojouyoa] Jusuneai) NYL £18S-VS

M 199N 0} S3ISBAA MY JO Juauneal | -LWdIsAS o Yled diNLD 108S-4Y
aweN jJog ysal  #4oQ Yool




pziosB6d  96/9/6 ‘ajep pauywads ayg sajealpul ,

0 NYELN

96/0€/21 ze/0e/Zt G'zZov ‘MTIN dA (49d9) Aoed j0a4u09 uonnjiod lesus) 200S-dA
0 ‘NYLAN

96/0¢/21 Z6/0E/TL 6.€1 MTIN ys spaad plioge pinbiT- ANlioe uonessuou| pajep]iosuo) 810S-dsS
0 ‘NYLN

800Z/L/y « 96/1€/8 1602 ‘MTIN 44 jeAoway Jueuiweiuo) oiuebiQ soepng M- WalsAS dINLD 610S-dd
0 NYLN

010¢/L/9 » L6/1E/L R 24 ‘MTIN 4 zipqoww) a6pNiS 2271/ € sBulpling M-8/ WeisAS dNLD 210S-4d
0 ‘NYULN

1002Z/L€/2) L6/1E/2) 12 MTIN vd Jopuap paubiisseun) - [esods|q pue JusWIEdl | [E1I8WIWOD 206S-vd
1961 ‘NYLN

¥i0z/LL/0) 0L02Z/1L/0} el ‘MTIW ¥O [esodsiq ddimvANoed Buissedold MUl §00S-HO
958¢ ‘NYLN

Z002/LE/2L 86/1€/Z1 0 ‘MTIN V1 Jusiudojrsq ABojouyss ) Juawieal| NYL £€8S-v1
0£98¢ - ‘NYLN

£00Z/0€/9 86/0€/9 08eve ‘M1 NI 1osloid Juswiyeal ] dJSEA PaXIf PEOUBAPY 0S1S-NI
0 NYLN

000Z/c2/01 96/€2/01 9ze MTIA ro $S3001¢ UONEPIXQ BAleIOdeAT BIIqON  DL08STD

ajeq sdO 10K "3S3  "A8Q HE)S pINoys alL (¢ w) Au| pajebie) s aweN weishs aisi

[eAowdyjuoneledag
e 144 Anosopy v

(ow) ewn) dwjgr (ow)auwng aeqgal aweN joaq Yyoel #jeQ yoalL




v¥z1096d  96/9/5 ‘ajep payoads a)g sajedipul ,
0 ‘MYLW :
100 MTIN T xaind je uojeweblewy  Z08S-d
8LbS ‘MYLN
zLoz/1i0L « 66/12/0} 0 MTIN EH M 193} 0} 531 NYLIN 40 Juswieas [ -walsAS 4 uied dWLD 108S-44
0 NYLN
66/L/11 «86/1/5 ¥6.9 MTIN 4 xiwey ajeiopuod MT17-9 washks dWLD 82084
0 NULN
8002/L1¥ «L6/1E/8 1602 MTIN 4 [BAOLUSY JUBUILIEIUOD SlueBIO 8oeluNg MTT-G WaISAS dNLD  610S-d4Y
0 ‘NYLN
0002/0€/9 16/0£/9 88°0¢ MTIN Od jusuneal] syoed ge1  908S-Od
£zl NYLn
2L MTIN Ho INHO - uoisidaq 40 P09y Y10H3D A UsAuQ SUODY  Z08S-HO
1961 MYLN
vLOZ/LLI0L LLOZ/LLI0L vzl MTIN yo jesodsia ddipvAmioed Buissasold NYL  S00S-HO
968¢ NYLN
Z00Z/LE/T) 66/1€/Z1 0 MTIN V1 swdojeraq ABojouyosa] Juswiealt NYL ££8S-V1
0 ‘MELN
86/0€/6 ; S6/0E/6 S ove MW Al UONBZLSIDBIBYD JBUlNg 10,81
0 MYLN
£002/6/6 0002/6/6 £8'9 MTIN V1 PHIS SISl AijoESY SlIGOW £00S-v1
9’8y NYLN
6L0Z/L/01 9L0Z/LI0L 6.6V MTIN Ni Ao 4 uoneZijIqOWW] HY - ddOI 2S1S-NI
0 MELN
2002Z/1€/21 $002Z/1€121 0 MTIN NI Hun vonetedald HY - Aj1oed jusujeslt sjoway }SLS-NI
0£98¢  NYLW
20o0z/0e/9 66/0€/9 08EPE MTIN NI alo.d Juawujeal ], S1SEA POXIIN PeOUBADY 0S1S-NI
88°€l MYLN
200Z/0€/6 #00Z/0¢/6 Shvv MTIN MY (41¥) Ayjioe 4 uawneas] sjoway  L00S-MY
ajed sdO J0H 183 - "A9Q ME)S pinoys AL (¢ w) Ay pajebie] NS sweN welsig alsL
9¢ 0 Buipuey |eua)en S

(ow)auny dwjar (ow)auwny aeqgal

awieN jag yoalL #JoQqydalL




pz 40 L Bd

86/1E/Cl

96/1E/C)

2002/0€/6

8002/0¢/6

96/9/G
0
G6/LEeL 1899
o0
€6/1E/21 9269
0
66/0¢/6 (A
or6v
600Z/0¢/6 €62

(ow) suny dwjgl (ow)ouni Aeg gL

ML
MTIW

‘NYLW
‘MTIN

ML
MTIN

MLV
MTIN

s

¥S

"8jep payoads alis sajedlpul ,

uswjeal] sulLLe(Q O} paiinbay uonezusoeIeYD JYUNY  Z0LS"AM
uswieal] SUILLISIRQ O} palinbay uonezusiorley) 1aYLnNd  LOLS-AM
aoueLeA Jeal | Aq 'Bpig Juswuejuo)-sdeousocioely Hy 608S-MS

Jusuneat t juoneziieoeseyd 610u 001-01 2 NHLW L0LS-HS
oweN joQ Yool  #jod Yool




vzio8bd  96/9/5 "glep payioads a)Is sajeoipul
0 ‘NALN
86/0€/6 G6/0€/6 [Ar4:] MTIN s juswileal| JOPUsA dNSHO Y08S-HS
o6t ‘NELN
8002/0¢/6 6002/0¢/6 €6.2 ‘MTIN Hs Juswiyeas | juonezusioeseyd 6Aou 001L-01 9 NELIN 10.S-HS
8'LYS NALWN
cLoe/Liol » 66/L2/01 0 MTIN 4 M 193\ 0] SaISEA NYLIN JO Juswieal ] -walshs o Yied dWLD 108S-dY
0 NYLN
66/L/L1 «86/L/9 6.9 ‘MTIN E) Xiway ajaIopuod 119 WaISAS dINLD 820S-44
0 ‘NN
8002/L1v « L6/1E/8 1602 MTIN £} | [eAOLUSY JuBUIWEUCD JEBIO 90BUNG MTT-G WalSAS dINLD 610S-4d
0 ‘NYELN
0002/0¢/9 L6/0€/9 88°0¢ ‘MTIN Od jusuiesl | syoed qe’ 908S-0d
0 NN
100¢/1Le2) 86/1LE/C) [RrANR MTIN vd 1opuap paubisseun - {esodsiq pue Juswiesl | |eioIauwwod 206S-Vd
0 NELN
96/1€/21 €6/1EIT) G209 MTIN vd ‘Joesey) Buios spas) Jo/pue prepuels ¥a siesn 104SVd
196} NELN
yiog/iL/oL L1OZ/LLI0L 1448 MTIN o lesodsiq ddivvAuoe Buissadold NYL G00S-"O
0 NAELN
2002/0L/5 66/01/G er'0 MTIN V1 pixg Buiqgniog seo) siiqoN 108S-V1
0 ‘NYLA
86/0€/6 G6/0¢€/6 S'0ve ‘MTIN v uoljezuajoeIeyD Jayung 1048-V1
0 ‘MYLN .
200Z/LE2) ¥002/1E/2} 0 ‘MTIN NI nun uopeledaid HY - Ajjioe jusuliesl| sjowsy 1S51S-NI
0£98¢ ‘NYLN
2002/0€/9 66/0€/9 08evrZ MTTIN NI 18(01d Juawieas| SJSEA PAXIN PIJUBAPY 0G1S-NI
0 ‘NYLW
96/0¢€/9 « LB/0E/6 £'e8L ‘MTIN dd (SAL) weisAg uoneoyulA ajqenodsuel 608S-dd
ojeg SdO JOH '}1s3  "A8(Q Hejs pjnoys gt (¢ w)Auj pejebie) as aweN wasig aisi
9¢ 0 uopehaibag/buiios 9

(ow) aun] duyy

aL (ow)auwyy Aeq ai

aweN jod YyoeL #Jod Yyoal




yzo66d  96/9/5

0
86/1€/Z1 G6/1LEZL 18'99

r0'0
96/1€/Z1 €6/1€/T) 926’9

(ow) suny dwjqr (ow)suny Aeq L

‘NALW
MTIN

YN
‘MTIN

‘ajep paioads ayg sejealput ,

usuwieal| auiLIsaq 0} pasinbay uonezusioeley) Jeyund  Z0LS-AM

uswieas] suLLSia(] O} pasnbay uonezusiorieyD Jayung  10/S-AM

SwieN joQ Yool #3490 Y93l




$Z4001 6d  96/9/5 ‘ajep payoads a)g sajedIpul ,
0 ‘NYLN
96/0¢€/21 G6/0€/9 6.¢€1) ‘MTIN oS spag4 piios? pinbil- Ajioe4 uoljessuiou| PIBpiosuo) 810S-dS
8°.¥G ‘NYLN
zLoz/Lol « 66/L/01 0 ‘MTIN EtS| M 199\ 01 salsep NI JO Juswiesl | -waisAs 4 Uled diNLD 108S-4d
10 NE1N
86/1/9 « 96/1/9 0 M1 44 uoyez||iqels anpisay 020S-4d
0 ‘NELN :
8002/L/y « L6/1/0L 1602 ‘MTIN et [AGWSY JuBUIWEIUCY JlueBIQ 20epng MTT-G WeISAS dINLD 6108~
0 NHLINW
0L0Z/L/9 « 66/1E/L G'ves ‘MTIN 44 Zliqowww) aBpnIS ¢2./p.L€ SBUIPING pMTT-av/2 WRISAS dWLD 2108-4
0 NELN
G002/1e/S « L6/L/6 10G€E MTIN 44 ZIqOWLL] SO SISBAA SNOSUE|[SOSIN MTT-E WaIsAS dWLD 910S-4d
0 NYELN
0002/0¢/9 86/0¢/C1 88°0¢ MTIN Od jusujeal ] syoed qen 908S-0Od
0 ‘ML
Lo0z/Leret 0002/0€/9 LCL MTIN Yd lopuap paubisseun - |esodsi( pue Juswijesl] |BIDISWIWOD 206S-vd
L1961 ‘MHLN
102/L1/01 cLoZ/L LY avZi ‘MTIN HO {esodsiq) ddimvAioe Buissaoold NHL G00S-"0
0 ‘MALN
1682 ‘MTIN IN JusLussossy ANjigeles) | €04S-1N
0 MELN
809l MTIN M nun vonesyIplos €15 Bulpiing 200s-1
0€98¢ ‘MHLN
Z002/0€/9 0oo0z/oe/et 08evT ‘MTIN NI yal0id Juswyeal] 8iSeM PaxIN PIOUBADY 0GLS-NI
a)eq sdO JOH ‘1s9  ‘AeQ He)s pihoys al (¢ w)Au| pajabirey as aweN wejsis aisit
9 cl uonezijiqels jes YA
(ow)aunj dujgr (ow)swil Aeq@ alL aweN jaQg YyoaL #J9Q YddlL




vZi0 11 B6d  96/9/% "8jep paiyoads ayg sejedipul

0 ‘NELN
96/0€/21 G6/0€/9 - 6lgl "MTIN =1 spaag piog® pinbiT- Aioed uoleIauIdU| PajeposuoD 810S-dS
1’0 ‘NYELIN
86/1/9 « L6/L/C) 0 MTTIN 4y uoljezijigels anpisay 020S-d4d
0 ‘NYLIN
G00zZ/1e/5 » L6/116 10G€E MTTIN =44 ZIIqOWW] SWi0 S}SEAA SNOBUE(ROSIN M-S WRISAS dINLD 910S-d4d
0 ‘NYLN .
0002/0¢/9 86/0€/2} 88°0¢€ ‘MTIN Od jusujgesl| syoed qen 908S-0d
0c98¢e ‘LN
2002/0¢/9 000Z/0¢/21 ] ogeve ‘MTIN Ni : jo8fo1d Jualyeal | SjSeA Paxi PIOUBADY 0G1S-NI
0 ‘NELIN
16/0€/9 S6/0€/21 6152 ‘MTIN da , Jojelsudul yosi 200s-dd
ajeq sdO J0H 1S3 ‘AeQ Mejs pjnoys al (¢ w) Auj pajabiey aus sweN wasis aisli
9 (47 uonezi|iqeIs ysy 8

(ow) swin) dun gL (ow)ewn) Aeg L aweN jJaQ yoeL #jaqQ yoalL




¥zj0zL B6d  96/9/8 ‘a)jep payvads aNg sejedpul ,

0 NULN
96/0¢€/2L G6/0€/CL 6.€1 MTIN $pa9 ploSe pinbiT- Ajioe 4 uoiEIBUIDU| PBIEPIOSU0D 810S-MS

0 NYLW
86/€2/C1 16/€¢/2) L0'e€2 MTIN 1291 ewse|d ableyosiq usjiS/I01oeaY pag pexdoed 9jIqon 018S-vS

0 ‘MYLN
000Z/0€/9 66/0¢€/9 88°0¢€ MTIN jusugesl] s)oed qet 908S-Od

968¢ NELN
zooznert 1002/0¢/2) 0 MTIN yewdojenag ABojouyos] Jusuieast NML ££8S-Y1

0€98¢ NYLN
2002/0€/9 1002/0€/9 08eve MTIN Poloid JUdWIESI | S)SEAN POXIWN POOURAPY 051S-NI

0 ‘NYLN
G6/02/6 ¥6/02/6 L'GLL MTIN JOJeIBUIDU| Iy PajjoU0Y) - UORBIAUIDY] (JHIM S00S-NI

0 NYLN ,
66/L1L/8 g86/1L1/8 18°18 MTIN $$9001d uondiosaq jewnayy andqoy  €108S-rO

0 NYLW
96/0¢/9 « L6/L/0} £€8. MTIN (SAL) wejshg uoneoUNA d|qepodsuell  608S-dd

0 ‘NYLN
L6/0€/9 . 96/0€/9 6.6C MTIN Jjojelauldu] YOS L ¢00S-dd

ojed sdO10H 1S3 °"AaQ Me)s pjhoys aL (¢ w) Au| pajebie] aweN wasAs aisi

9 9 Bunojiuopy AinaJop 6
(ow)own) dwjgr (ow)awny regal . awleN Jog Yool #Jog yoal




vzio el 6d  96/9/5 ‘g)ep payioads a)g ssejeolpul ,

0 NULN

96/0€/C1 ¥6/0€/C1 6.¢l MTIN s spasad pos® pinbri- Aoed uonesaulou pajepljosuod 810S-HS
0 ‘NYLN

0002/0€/9 86/0€/9 88°0¢ ‘MTIN od juswieal] sxoed qen 908S-Od
0 NULN

Lo0Z/1Ee2) 66/0€/CL §'GEL MTIN Od uonessuabayuswieanald 208S-Od
968¢ NELN P

200Z/1e/21 0002/0¢€/24 0 ‘MTIN Y1 juawdojanaq ABojouyoa] Jusuneall YL £€8S-v1
9’8y NELN

610Z/1L/04 2102/1/01 6,6V ‘MTIN NI Ayiioe4 uoneziiqoww| HY - ddol Z2G51S-NI
0£98¢ ‘NYLN v

2002/0€/9 0002/0€/9 08eve MITIN NI 10901d JuBLIESI | BISBA POXIN PAOUBADY 0G1S-NI
0 NHLN

66/11/8 L6/LL8 1878 ‘MTIN ro $$900.d uondiosa( |ewsayy siqoN  g108S-TD
0 ‘NYLN

L6/0€/9 G6/0€/9 6.52 ‘MTIN da Jojessuidu] ¥OSL 200S-dd

ajeq sdO 10H 1S3 “Ae(] ME)S PINOYS Al (¢ w) Au| pajeBiey oS aweN waysAs aisi
9 1) Bunopuoy eyd|y ol
(ow) suny dwygL  (ow)swiyl Aeg Al : aweN jag yoaL #joQ yoal




yziovL Bd  96/9/6 ‘2)ep payoads a)g ssjealpul

0 ‘NYLIN

96/08/21 A 6.1 MTIN s spoaa 4 pljogy pinbiT- Aijioe4 uolRIBUIDU| PRIEPIOSUCD  BLOS-US
0 NELN

86/€2/21 96/£2/2) 10°€2 MTIN Vs Jeal] ewiseld abieyosi( Jus|iSio)eay pag paxoed AIGON  018S-VS
0 ‘NULN

8002/Liv « LB/LIY 1602 MTIN EN [eAOWSY JuBuiLEIUOY DHUEBIQ 90BUNS MTT-G WRAISAS JINLD  610S-4Y
0 NYLN

0002/0£/9 86/0€/9 88°0¢ MW od juawieal] sioed ge1  908S-Od
0 ‘NELN

LO0Z/LE/ZL 66/0€/21 GGel MTIN od uonelsuabayuewieanald  Z08S-Od
958¢ NYULN

200Z/1E1Z)L 0002/0€/21 0 MTIN 1 juawdofaaaq ABojouyos juswiealt NY.L ££8S-V1
0£98¢  NYLIN

200Z/0£/9 000Z/0¢/9 08eve  MTIN NI 1aloid Juawijeal ) 8)SEA POXIIN PEOUBADY 051S-NI
0 ‘NYLN

$6/02/6 £6/02/6 LS MTIN NI JOJEIBUIDUY 1Y PBII0AUOD - UORBIBUIUY] (FHTIM G00S-NI
0 ML

000Z/£2/01L 86/£2/01 9z’ MTIN ro $58201d UOHEPIXO 8AjeiodeAd siigo  DL08S-TO
0 NELW

66/11/8 16/L1/8 1928 MTIN ro $59001d uondiosaq [BUNAY L SIGON  €L08STD
0 NYLN .

96/0£/6 ¥6/0E/6 . $969 MTIN da sabpn|g - wouwnealy [eosewwo) 86piy YeO  918S-dd
0 ‘NYLN

96/0¢/9 « 96/1/01 £e8L MTIN da (SAL) WolsAg uoleoyLYA S|qepodsuesl  608S-dd
0 ‘NYLN .

L6/0E/9 S6/0€/9 6462 MTIN da lojessupul YaSL  Z00S-dd

ajed sdO 10H "1s3 A9 Me)s pnoys gl (¢ w) Au| pajebirey o)s aweN weisis aist
9 8l Buliojluoy DOA b
(ow)aun) dwygl  (ow)sunl Aeq al aweN Joq yoalL #jJoQ ydalL




vz 6L Bd  96/9/5

"ojep payoads sl sejeolpul ,

0 NYLN

96/0¢/Z1 ¥6/0E/Z1 6.€1 MTIN S spaa pliogy pinbi- Ayjioe uonessuouf pajepliosuc)  gL0S-uS
0 MILN

86/¢2/Z} 96/£2/2} 10€T MTIN Vs jesi) ewse|d sbieyosi( JusliS/10j0E}! Pag PoXYded SlIdOIN  018S-VS
0 NAULN

0002/0€/9 86/0£/9 88°0¢ MTIN Od Jusuneal] syoed ge7  908S-Od
0 NALN

L00Z/LE1Z) 66/0€/2L SGEL MTIN Od uonjessusbeyguseasald  Z08S-Od
958¢ NYLN

Z002Z/1£1Z1 000Z/0¢/12} ] MTIN V1 juswdojaaaq ABojouyoa) juswiesi) NYL £€8S-V1
g'ger ‘NYLN

6102/1/01 2102/1/01 626V MTIN NI Ayioe4 voneziiqowiw) HY - ddOI ZG1S-NI
0£98¢  NYLN

Z00z/0€/9 000Z/0€/9 08E¥Z  MTIW NI joafoid Juswies)| BJSEM PAXIN PEOUBAPY 0S1S-NI
] NYLN _

G6/02/6 £6/02/6 LSt MTIN NI lojesauou| Jy pa|joijuoD - uojessudul JHIM S00S-NI
0 NYLN

96/0¢/9 + 96/1L/0} £€8. MTIN da (SAL) wayshg uonedyuA siqenodsues]  608S-dd
0 NYLN ‘

16/0€/9 G6/0€/9 6452 MTIN da Jojelaudul yOSL  Z00S-dd

ojeg sdo joH 1s3  "A8Q Mels pinoys aL (¢ w)Auj pejabae) s awieN waisig alsi
9 8l Buuojiuo [eyolN Areal Zl

(ow)swn) duyqr  (ow) suny Asq AL

SweN jeq ydel #jeQ yodoeL




¥Zio9lL Bd  96/9/S ‘a)ep pauoads ayg sajesipul

0 MYLN
96/02/¥ £6/02/¥ LS¥e MTIN $88001 JUdWIeal | JOpusA ealy-\N G10S-4S

1961 NYLN
v102/11/0) 1102/ LIOL avel MTIN jesodsiql ddinvANIoe Buissasoid NYL G00S-HO

0€98¢ NHINW
200¢/0€/9 66/0€/9 08€¥e ‘MTIN 108[014 Juswieal] aISEM POXIN PSOUBARY 0S1S-Ni

0- MELN
96/0¢/6 £6/0€/6 969 MTIN s8bpn|g - Juawieal] [epiauwo?) abpiy Yeo 918S-da

ajed sdOJOH '1s3  “Aa( Me)s pinoys dl {¢ w)Au| pajabiey sweN wajsAg aisi

: Bujuopied/uonnquisiq
9¢ 0 . apijanuolpey £l

(ow)aun) dwjgrL (ow)awi) Aeg aL _ aweN Jog Y29l #Jog usel




vzjo LLBd  96/9/5 ‘ajep payovads a)g sajedipul ,

0 ‘NYLN

2002/0¢/6 G6/08/L Zol MTIN s aoueleA jeal] Aq -Bpig juswuiejuo)-sdecuaosoe HY  608S-HS

0 NELN ]

96/0Z/Y 68/02/2 LG¥2 MTIN S $S9001d JUSWIESI] IOPUSA BRIV-IN  §LOS-HS
8'LbS ‘NYLN

Z102/1/01 « G6/12/8 0 MTIN E} M 193N 0} SRISEM NH.LIN JO Juduiess | -WRJSAS 4 Uled dNLD 108S-J4Y
10 ‘NYLN

86/1/9 16/LIp 0 MTIN ELS| uoieZIIqelS enpisay 0Z0S-3
0 NYLN

0102/1/9 « €6/08/L1 §'v2s MTIN EN| Zigoww| 8BpN|S v/ //p.€ sBupling MTT1-a4/2 WelsAS diNLD 210S-4Y
0 NYLN

0002/0¢/9 £6/0E/¥ 88°0¢ MTIN od uswieal] sHoed gel  908S-Od
0 ‘NYLW

LO0Z/LEZ) ¥6/LE/01 LeL MTIN vd JopuaA paubisseun - jesodsi(] pue Juawiesi | |eIIsWWoD 206S-vd
‘ 1961 ‘NYLN

¥102/11/0} L00Z/11/8 oveL MTIN HO {esodsiq ddinwAnioed Buissasoid NYL  S00S-HO
0 ‘NYLW

8091 MTIN 11 yun uoneoyplos €16 Buipling Z00S-11
968¢ NELN

200e/1E2) S6/1E/01 0 MTIN sl juswdojaraq ABojouyda] juswijeal] NYL €8SV
9'8ey NYLW

610Z/1L/01 z1oz/L/8 6.6V MTIN N Apoe 4 uoneziiqoww| HY - ddol Z51SNI
0£98¢  NYLIW

Z002/0€/9 G6/0IY 08z MTIN N! 108014 JudweaL | BISBA PIXIIN PROUBADY 0S1S-NI
0 ‘NYLN

‘96/0€/6 68/0S/. ¥969 MTIN dd sebpn|g - Juswiess) |episwiwo)d abpiy YO 918S-dq
0 NYLN

96/0£/9 « G6/0€/L €8l MTIN da (SAL) wajsAg uoneoylIA 8jgerodsues]  608S-dd

ajeq sdQ JOH 'I1S3  'A9( He)S pinoys adL (¢ w) Auj pajebiey aNng aweN wajsig aisi

09 9z 9JURULIOMAd WO 31SEM vl

(ow) swny dwjql  (ow)swiy Asq L aweN Jog yoaL #joQ yoal




vzjo 8L bd  96/9/5 ‘ajep payioads 8yg sajeolpul
0 NYLN
96/0€/21 ¥6/0£1Z) G20 MITIN dA (30d9) Aupoe4 joauc) uopniod [enue)  200S-dA
: 0 NN
96/0€/Z1 ¥6/0€/21 6LE1L MTIN us spaad pllog pinbi- Ajoe LUoNEISUDU| PBjEPlosSUOD  8l0S-HS
0€98€  NMIW
2002/0€/9 000Z/0€/9 ogeve MTIN NI 1oaf01d JuaLieal| SIS POXIN PaoUBAPY 051S-Ni
0 NAULN
66/L1/8 LB/LL/8 1948 MTIN ro §§8001d uondiose jeuwsayL s(iqoil  gL08BSTO
ajeq sdQ JoH 1s3 "AeQ Mels pInoys al (¢ w) Auj pejebie) s sweN welskg aisi
cl cl 1914 AnaJay 9l
] NYLN
96/0€/Z1 ¥6/0S/24 8LEL MTIN s Spao4 oS pinbi- Aoed uojeleuiayl pajeposuoy  8LOS-MS
0€98¢ NN
2002/0€/9 0002/0€/9 08evrz  MTIN NI 1aloid Juswieal] S)Sepn PIXI PIOUBAPY 0S1S-NI
0 YN
S6/02/6 £6/02/6 LG M NI Jojessuoul Ny PSIjoJIUCD - UOIIEIBUIU| (4 IM G00S-NI
0 ‘NYLN _
66/11/8 16/11/8 1828 MTIN ro §$8001d uondiosaq [ewiay] sjiqoly  gL08STo
0 NN
96/0€/6 ¥6/0€/6 #969 MW da sabpn|g - juswieal] [eloiewwo) aBpY eo  918S-dd
0 MYLN
96/0€/9 « 96/0€/6 €€8. MTW da (SAL) waysAg uonedyuNA Bjgepodsuell  608S-dd
ajed sdO 10H 1S3 “A9Q Mels pihoys gL (¢ w)Au| pajebiey s sweN wasis aisi
Z1 zZi sjuswanosdwif 19)id VdIH Si
(ow) swi) dwjgr  (ow)swny Aeg AL aweN joq yoal #ja@uydaL




¥Zi0 61 6d  96/9/5

"8jep payiosds S)g sajeolpul

0 NYLN

Z00Z/0¢/6 000zZ/0¢/¢ £8¢5 MTIN Od uogeziigels ANS-u0  608S-Od
0 ‘NYLN

1002/0¢/6 66/0€/€ 6Z'Z9 MTIN od Aianooay elOW  208S-Od
0 ‘NYLN

000Z/0€/9 16/0¢/Z1 88°0¢ MTIN Od Juswiesiy s¥oed el 908S-Od
0 NYLN

96/0E/Y £6/0€/01 6059 MTIN W4 paloid Jw] ‘weyd m__go_z.:o_.ao oo 108S-Nd

ajeq sdO J10H 1S3 "A9(Q ME)S pinoys adlL (¢ w) Auj pajebiel aNs sweN walsig alsi

shoanbysisAjeuy
e 9 aapesedwon 8l
958¢ ‘NYLN _

z00z/Le/zy 66/L€12) 0 MTIN \2! Juswdolanaq ABojouyoa] Jusujeall NYL ££8S-V1
9'8eYy MALN

6102/1/01 9102/1/04 6.6t MTIN NI Ayoe 4 uonezigoww| HY - ddol ZS1S-NI
0£98¢  NM1W

200z/0¢/9 66/0€/9 08e¥z  MTIN NI 0loid Juswieal| 8ISEA PaXIN PaOUBApY 0G1S-NI

ajeq sdQ JOH '¥1sq  ‘A9Q ME)lS pInoys gl (¢ w) Auj pojebie) s suweN wajss aisL

9¢ 0 Bunuesay - JoNpoid udjjol Ll
(ow)suy) dwjgr  (ow)auny asg al SWeN jJoa yosaL #jaq yoslL




#2 40 0Z bd

96/0¢€/21

Z00z/1E2t

610Z/1/01

€00Z/0¢/9

96/0€/6

96/0€/9

ojeq sdo J0H "is3

96/9/G

£6/0€/21

66/1E/21

910Z/L/0}

66/0€/9

£6/0¢€/6

» LB/0E/6

“A9Q ME)s pinoys ai

0 NYULN
6.¢1 ‘MTIN

998¢ ‘NYULN
0 ‘MTIN

9'8EY ‘NYLN
6°.6% ‘MTIN

0£98¢ MYLN
o8eve ‘MTIN

0 NYLN
Y969 MTIN

0 MELN
£e8l MTIN

{ ¢ w)Auy| pejabie]

‘9jep payloads ayg sajedlpul

spead piloS pinbiT- AYjioed uoeJsuOU| pajepl|osuo)

watudojeas ABojouyss] Juswieall Nl

Ayoe4 uoneZiIqowwf HY - ddOI

100(014 JUBlRaI ] SISEA POXIN PEOSUBADY

sabpn|g - Juawieal| (enewwo)) abpiy ¥eo

(SAL) waysAg uoheoyLIA slqepodsue)|

sweN weaysig

810S-US

£e8S-V1

ZSISNI

0S1S-NI

918S-dd

608S-dd
aisi

9¢

800Z/L/¥

2002/0¢/6

1002/0€/6

000Z/0€/9

000Z/LL/E

96/0¢/¥

0

« 96/1/0}

86/0£/6

L6/0¢€/6

96/0€/9

96/LLIe

Z6/0EY

0 MULN
1602 MTIN

0 ‘MYLN
£€8€5 ‘MTIN

0 ‘NYLN
TANAY) MTTN

0 ‘NYLN
88'0¢ ‘MTIN

0 ‘NELN
Lev'e ‘MTIN

0 ‘NYLN
6069 ‘MTIN

aouewIoudd Alojoeliay

[eAoWway JUBUILIEINOD) JIURBIQ) 80BUNG MTT-6 WRISAS dINLD

uonEZIIGEIS BYS-UO

Klanoosy |BJon

swieal) syoed ge

pHIS seseq/spioy saisem Buneid siiqon

pafoid Jw] “way siqo-uondo oo

610S-4d

608S-Od

£08S-Od

908S-Od

¥00S-¥1

108S-W4d

ajeq sdO J0H '1s3  "AaQ He)s pjnoys dli (¢ w)Au| pejebiey aweN walsAg aisi

uopodNIsa( |ewdayuoN
ojueBiQ snoanby 6l

dWEeN jaQ yodL #jeg yool

74 ve
(ow) e Aeqg gL

(ow) awyy dwj gL




yeo1z6d  96/9/5 "ejep payioads e)g mwum,o_u:_ .
0 ‘AL
1002/0¢/6 66/0g/E 96°'LL MTIN Od juswieal [esiwayy [esisAyd 808S-Od
1961 ‘MELN
r1L0Z/LLI0L L0Z/L LY ovel MTIN HO jesodsig ddivvAnioed Buissasoid Nl §00S-40O
0 ‘MY
000Z/LL/E L6/L116 L6¥'e MTIN Vi - PMS saseg/spoy sajseMm Suneld aliqon #00S-v1
a)eg sdO J0H 1S3 "AeQ Mejs pjnoys al (¢ w) Au| pajebiey ajs aweN wajshg aisi
r4% 8l [EAOWdY }ONpOLd UOISSI4 2
0 ‘NYLN
96/0€/21 ¥6/0£/9 6.¢1 ‘MTIN us spesg pII0S’e pinbi- Ao UOHesBUIoU] pajepl|osuo) 810S-YS
0 NHLN
L002/0¢/6 66/0€/¢ T4 ‘MTIN Od Kianooay (el £208S-Od
0 ML
000Z/0¢/9 L6/0€/2) 88°0¢ MTIN Od juaugeal] s3oed gen 908s-Od
0 NYLN
000Z/LHE 16/L116 16¥'e MTIN A4 ppIS saseg/sploy salsep Buield aliqon $00S-v1
0 ‘NELN ,
000zZ/€2/01 86/ce/y TS ‘MTIN ro : $S8001d uolepIxQ aAleiodead ION  O108STO
ajeq sdQ 10H 1S3 "Ae( Mels pinoys Al (¢ w) Au| pejebiey as asweN welsAg aisit
A 8l [eAoway djeIUN 1z

(ow)sunji dwjal (ow)esunyt Aegal oweN joQ yosa) #jJaQ yoaL




‘ejep payloads )IS seledlpul 4

vzyozZ6d4  96/9/5
0 ‘MALIN
96/0¢/Z1 Y¥6/0€/T1 gcoy MR dA (40dD) Auioe4 (05U UCHN|od [BUSD 200S-dA
0 ‘MYLN
S00Z/1€/S « L6/1/01 106E ‘MTIN N ZIIOWUI] SWIO0Z S)SeM SNOBUE|IRDSIN MTT-E Waishs diNLD 9108-34
0 ‘NYLN .
0002/L1E 86/L1/€ l6v'e ‘MTIN Vi piiS seseg/spioy sa)sepn buneld sliqoiN 00S-v1
0 ‘NULN
oooz/ee/ol 86/£2/01 9z'¢ ‘MTIN ro $53001d uolepIxQ anjeliodens SO D108STO
ajed sdOJoH 1sT  "Ad(] MBS PINOYS QL (¢ w)Auj pajabiey as aweN waisig aisi
4" cl uoonJisaqg apiuefn sz
or6y ‘NYLN
8002/0¢/6 9002/0€/6 £6/¢2 MTIN oS juswieal ] suonezusioeleyd 619u 00L-01 2 NYLA 10.S-MS
8°L¥S ‘MALN
ZL0Z/L/01 « L6/} 1y 0 MTIN 4 M 198N 0} S9ISEAN NYLIN 40 Juawneal ] -WaisAS 4 Yied dWLD 108S-4d
968¢ ‘NYLN
LAV TANR A 000¢/0¢e/C) 0 ‘MTIN v yawidojana(] ABojouyos] Juawiesal] NHL ££9S-V1
ajeq sdO J0H ‘1S3 ‘A9 Me)S pinoys al (¢ w)Au) pajebue) ajig aweN wasig aisi
juswiainseaN
9 8l Aubayuy Jouejuo) A
ov6y NYLN
8002/0¢£/6 9002Z/0¢/6 €6.2 ‘MTIN s juawieal jjuonezuspeieyd BaJu 00L-0L B NYLN 10488
8°LYS ‘NYLN
cloz/LioL « 96/L1y 0 MTIN )] M 199N 0} SISEA NNLIN JO Juawieal | -WalsAS 4 yied dWLD 108S-4Y
0 ‘NYLN
0002/€2/01 86/€2/01 9c'e MTIN ro $5900.id uonepixQ aAneiodead ajiqoy  DL08S-MO
ojeg sdo j0H 1s3  "A3Q uels pjnoys dl (¢ w) Au| pojebue} as oweN walsis aisi
jusWwAINSLIW
9 1 ainssald winig [eussju| €z
(ow)swiyy dwjqal  (ow) swiy Aeg AL eWeN joq ydsal #JoQ uyodlL




vzoczbd  96/9/6 ‘g)ep payloads a)g se1edIPUI
0 ‘NYLN
96/0€/Z1 ¥6/0€/9 2oy ‘MTIN dA (40dD) Aniroe jonuog uonnjjod [enpus) 200S-dA
0 NYLN
1002/0¢c/6 66/0€/¢ 96°2L ‘MTIN Od Juswieal) |esiway) jesishyd 808S-Od
0 NYLN
L00Z/0¢/6 66/0€/€ [ TAYAY] ‘MTIN Od A1an00ay |elo 108S-0Od
ayeq sdo 10H 153 *AB( Me)Ss pinoys dl (¢ w) Auj pajabae) aqs auwieN wajsAg aislL
r4% 81 [eAOWdY [BJON dIB1]L 62
0 ‘NALN
200¢/0¢/6 66/0¢/¢ £8EG ‘MTIN Od uoneziiqeis 8jiS-uQ 608S-Od
0 UL
96/0¢/v 26/0¢/01 6069 ‘MTIN W E] jo8foid |, “wayy 9|Igo-uoldo oo 108S-IN4d
ajeqg sdp 10K 'I1s3  "AaQg Mejs pihoys aL (¢ w) Auj pajebae) as aweN waisis aist
cL o€ Bulysepn abpn|g 8z
0 ‘NYLN
100Z/0¢/6 66/0€/6 96°LL MTIN Od uswieal] jeaiway) (edishyd 808S-0Od
ojed sdO JO0H 'I1S3  "Aeq Mejs pinoys al (¢ w) Auj pojebiae) aqg aweN waisig arsi
ve 0 ubisa Jojeiodens 2
0 ‘NYLN
L00Z/LErC) 66/LE/CY gsel MTIN Od uojjesausbayjuawjeasiald 208S-0d
8jeq sdO 104 1S3 "A3g MEIS Pinoys aL (¢ W) Au| pajabaeg s aweN waisig aisli
ve 0 uondiosaQ |eusay), 9z

(ow) awny dwy gL

(ow) swi) AeQ QL

SweN jeq Yool #ijoQ yoslL




2 40 2 6d

96/1/1Z1
ojeg sdO 10H "3s3

96/9/G

0 ‘MYLAN
96/1/21 0 ‘M1

*Ad(Q 1S pInoYys gL (¢ w) Auj pajabae)

olep payy1oads 9 SOIEsIpUI ,

Ayjioe4 uonezyennaN [eiusd

awepN walsig

100S-dd
arsl

800Z/i/¥

96/0¢/Y
ajeq sdo 10H '1s3

0 ‘MALN
« L6/\IY 4602 MTIN

0 ‘NYLN
¢6/0€/01 6059 ‘MTIN

‘A9Q MeElS pjnoys gL (¢ w) Auj psjebaey

possasse
Bujaq Juswubisse i

|eAOWSY Jueulweuo) JiueblO 8oeuNS AMTT-G WalSAS dINLD

oaloid jul ‘weyd aliqo-uondo oo

aweN weisAg

66

610S-d¥

108S-W4d
aisi

e

8l

(ow)swn) dwjgl (ow)swyy Asg dL

09 (eanuosadng
aweN jaq yoal

0¢
#J12a ydal




APPENDIX A

Listing all treatment systems from STP and disposition
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TSID System Name Include Comment
AE-S801 Building 306, Precipitation/Filtration No Known process
AE-S802 Wet Oxidation System No Cannot assist due to schedule
AE-S803 Vitrification No Cannot assist due to schedule
AE-S804 Macroencapsulation No Commercially available process
AE-S805 Surface Decon Unit No No TD needs identified
AE-S806 Building 306, MTRU No Cannot assist due to schedule
AE-S001  Alkali Metal Passivation Booth (AMPB) No Cannot assist due to schedule, small scale
AW-S037 Sodium Process Facility No Cannot assist due to schedule, known
process
AW-S092 Generator Treatment Plans at ANL-W No Generator treatment plan
AW-S007 Remote Treatment Facility (RTF) Yes
BN-S801 Elementary Neutralization No Existing, known process
BN-S802 Cyanide Destruction Treatability Study No Existing
BN-S701 ~ Characterize to Determine Hazardous Yes
CI-S807  On-site Pretreatment of Sludge No Existing, known process
CI-S805  On-site Stabilization No Existing
DP-S801 Oak Ridge Commercial Option - B/C Pond No Commercial
DP-S809 Transportable Vitrification System Yes
DP-S813 Oak Ridge Commercial Disposal - B/C No Disposal only
DP-S814 Oak Ridge Commercial Treatment - Broad Yes
DP-S816 Oak Ridge Commercial Treatment - Yes
DP-S819 Commercial Disposal - TSCA Residues No Disposal only
DP-S820 Commercial Disposal - D018-D043 Debris No Disposal only
DP-S002 TSCA Incinerator Yes TD to enhance performance
DP-S001  Central Neutralization Facility Yes
DS-S001  DSSI Commercial Facility No Commercial
ET-S702 Technology Assessment No Small scale
ET-S701 Characterization Required (MLLW) Yes
ET-S001 RMDF - Treatability Study No Treatability study
EV-8003 Envirocare Commercial Facility No Commercial
FM-S802 FEMP Waste Water Treatment System No Existing
FM-S805 Thorium Nitrate Tank T-2 No Existing
FM-S801 Ohio Option-Mobile Chem. Tmt Project Yes Schedule Slip
FM-S001 UNH Treatment Facility No Existing
GA-S801 On-site Neutralization No Commercially available process
GA-S701 Characterization Required No No TD needs identified
GJ-S804  Mobile Sort/Survey/Char./Decon. No Existing
GJ-S801C Mobile Evaporative Oxidation Process Yes
GJ-S801B Mobile Thermal Desorption Process Yes
IN-S005  WEREF: Incineration - Controlled Air Yes
IN-S006  Portable Water Treatment Unit (PWTU) No Existing
IN-S013  WROC: Sizing No Existing
IN-S030  HEPA Filter Leaching System (HFLS) No Existing
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TS ID System Name Include  Comment
IN-S033  ICPP Debris Treat & Containment Fac: No No TD needs identified
IN-S036 TAN Cask Dismantlement No Existing
IN-S046A MWSF: Open/Blend/Repackage Liquids and No No TD needs identified
IN-S046B MWSF: Open/Blend/Repack NonHalogenated  No No TD needs identified
IN-S102  CPP659: Segregation No No longer planned
IN-S104  Lead Treatment Program: Commercial No Commercially available process
IN-S128  WROC: Mercury Retort for High Mercury Yes
IN-S130  Treatment of Waste Under 40 CFR 262.34 No Generator treatment plan
IN-S132  Generator Treatment Plans at No Generator treatment plan
IN-S133  Generator Treatment Plans at No Generator treatment plan
IN-S149  Generator Treatment Plans at No Generator treatment plan
IN-S150  Advanced Mixed Waste Treatment Project Yes Hot Ops Date or Contract Date
IN-S151 Remote Treatment Facility - RH Yes
IN-S153  Generator Treatment Plans at No " Generator treatment plan
IN-S501 SWEPP:Assay/Segregation No No TD needs identified
IN-S004 WROC/WEREF: Stabilization - Portland No No TD needs identified
IN-S152 ICPP - RH Immobilization Facility Yes No TD needs identified
IN-S101 PWTU: PBF Evaporation Tank No No TD needs identified
IN-8226  WROC: Lead Recycling No - Commercially available process
IN-S003  WROC: Macroencapsulation No No TD needs identified
LA-S804 Mobile Hydrothermal Processing No Unit canceled
LA-S812 Los Alamos Commercial Stabilization or No No TD needs identified
LA-S833 TRU Treatment Technology Development Yes
LA-S801 Mobile Gas Scrubbing Skid Yes
LA-S701 Further Characterization Yes
LA-S004 Mobile Plating Wastes Acids/Bases Skid Yes
LA-S003 Mobile Reactive Metals Skid Yes
LA-S001 Mobile Lead Decontamination Trailer No Commercially available process
LB-S702 Technology Assessment No Schedule, no defined technology
LB-S701 Characterization Required No Cannot assist due to schedule
LB-S004 Building 75: Unit 131 AFH No Existing
LL-S803 Treat. Tech. Demonstrated - Mixed No Treatability study
LL-S801 On-Site Small-Scale Treatment No Treatability study
LL-S701 Characterization Required Yes
LL-S702 Technology Assessment No No TD needs identified
LL-S004 Area 514 Waste Water Treatment Tank No Existing
LL-S002 Building 513 Solidification Unit Yes
NS-S003  NSSI Commercial Facility - No No TD needs identified
NT-S999  Already Meets LDR No No TD needs identified
NT-S802 Mixed Waste Treatment Facility (MWTF) No Commercial
NT-S703 Treatability Assessment Yes
NT-S702 Evaluate Regulatory Status No No TD needs identified
NT-S803 RFP for Stabilization No No TD needs identified
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TSID System Name Include Comment

NT-S701 Characterize to Determine Rad/Haz Small scale

OH-S001 Ohio Option - Stabilization Project No TD needs identified

OR-5805 Oak Ridge Commercial Treatment - No TD needs identified

OR-S804 Compressed Gases No TD needs identified

OR-S803 ORNL Chemical Detonation Facility No TD needs identified

OR-S802 Actions Driven By CERCLA Record of

OR-S005 TRU Processing Facility/ WIPP Disposal Hot Ops Date or Earlier

PA-S001 C-400-D Lime Precipitation Unit Existing

PA-S701 Meets LDR Standard and/or Needs

PA-S902 Commercial Treatment and Disposal -

PA-S903  Show no rad contam, then No TD needs identified

PA-S904 Commercial Recycling Commercial

PI-S801  Mobile Amalgamation Process (Bench 4

PO-S805 Decontaminating Containers No TD needs identified

PO-S806 Lab Packs Treatment Ship date for commercial

PO-S807 Metal Recovery Hot Ops Date or later

PO-S808 Physical Chemical Treatment Hot Ops Date or later

PO-S809 On-Site Stabilization Would like to include under DP-S814

PO-S901 Commercial Offsite Recycling Commercial

PO-5902 Commercial Offsite Incinerator Commercial

PO-S804 Deactivate Reactive Metals Treatment will be completed by vendor in
FY 96

PO-S803 Repackage Activity will be complete by end of May
96

PO-S003  X-622 Groundwater Treatment Facility Existing

PO-S005 X-705 Decontamination Facility: No TD needs identified

PO-S701  Characterization of Highly Enriched Characterization activity is complete

PO-S802 Pretreatment/Regeneration Commercial

PX-S803 Mobile Macroencapsulation No TD needs identified

PX-S004 Burning Ground: One Cage, One Tray, Unit no longer used

PX-S801 Mobile Stabilization Treatment Process No TD needs identified

QX-S004 Quadrex Commercial Disposal Facility Commercial

RF-5028 CTMP System 6-LLW Pondcrete Remix

RF-S801 CTMP Path F System-Treatment of MTRU

RF-5020 Residue Stabilization

RF-S019 CTMP System 5-LLW Surface Organic

RF-S017 CTMP System 2/4B-LLW Buildings 374/774

RF-S016 CTMP System 3-LLW Miscellaneous Waste

RF-S013  Misc Aqueous Waste Handling & Existing

RF-S004  Process Waste Treatment Facility: - No TD needs identified

RF-S001  Building 774 - Aqueous Process Waste No TD needs identified

RL-S803 Commercial Thermal Treatment Facility Commercial contract in place

RL-S802 Amalgamation at Purex No Hot Ops date available




TSID System Name Include Comment
RL-S801 Encapsulation at Purex No No TD needs identified
RL-S701 Evaluating Treatment Options No Commercial
RL-S007 Waste Receiving and Processing No Commercial
RL-S006 Waste Receiving and Processing No No TD needs identified
SA-S813 TRU Treatment Technology Development Yes
SA-S812  Sorting of Hazardous Debris No Existing
SA-S811 Radionuclide Separation No No TD needs identified
SA-S810 Mobile Packed Bed Reactor/Silent Yes
SA-S807 Mobile Treatability Study: No Treatability study
SA-S806 TS: Chemically Deactivate Reactive No Treatability study
SA-S805 Treatability Study: Deactivate Water No Treatability study
SA-S804  Treatability Study: Chemical No Treatability study
SE-S005  Scientific Ecology Group (SEG) No Commercial
SR-S701 MTRU & 10-100 nCi/g Yes
SR-S801 Waste Already Meets Treatment Standard No No treatment required
SR-S802 ITP & LW Treatment - Treatability No Existing
SR-S803  Treatment of L.ab Waste as a 90-Day No Treatability study
SR-S804  Offsite Vendor Treatment Yes
SR-S806 D-Area Heavy Water Reclamation Process No Existing
SR-S808 Macroencapsulation as a 90-Day No Generator treatment plan
SR-S809 RH Macroencaps-Containment Bldg. by Yes
SR-S810  Macroencapsulation in a Permitted No No TD needs identified
SR-S811  Further characterization/studies No No TD needs identified
SR-S019  Processes Requiring Further Evaluation No No TD needs identified
SR-S018 Consolidated Incineration Facility Yes
SR-S015 M-Area Vendor Treatment Process Yes Existing
SR-S007  Treatability Variance No No TD needs identified
SR-S004 SRL (SRTC) Ion Exchange Treatment No Existing
SR-S003  SRL (SRTC) Ion Exchange Treatment No Existing
SR-S002  F/H Area Effluent Treatment Facility No Existing
WP-S001 WIPP Option Yes
WS-S808 Macroencapsulation with CSS No No TD needs identified
WS-S804 Amalgamation Yes
WS-S807 Decontamination/Stabilization No Existing
WS-S803 Deactivation Followed by Stabilization No Cannot assist due to schedule
WS-S001 Site Water Treatment Plant Train | No Existing
WS-S004 Chemical Stabilization/Solidification No Cannot assist due to schedule
WV-S803 Interim Waste Storage Facility No No TD needs identified
WV-5802 Contact Size Reduction Facility (CSRF) No No TD needs identified
WV-8702 Further Characterization Required to Yes
WV-S001 Integrated Radioactive Waste Treatment No Existing
WV-S701 Further Characterization Required to Yes
YP-S003 Cyanide Treatment Facility, Building No Small scale
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TSID System Name Include Comment
YP-S002 Central Pollution Control Facility Yes TD enhancements to treat new wastes
YP-S001 Biodenitrification Unit, Building 9818 No No TD needs identified
YP-S010 Mercury Treatment Facility/CPCF No Included as part of YP-S002
Actions Driven by CERCLA Record of No No TD needs identified

YP-S801
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Site Name

Argonne National Laboratory - East
Argonne National Laboratory - West
Brookhaven National Laboratory

Colonie Interim Storage Site

K-25 Site

DSSI Commercial Facility

Energy Technology Engineering Center - SSFL
Envirocare Commercial Facility

Fernald Environmental Management Project
General Atomics

Grand Junction Projects Office

Idaho National Engineering Laboratory
Los Alamos National Laboratory
Lawrence Berkeley Laboratory

Lawrence Livermore National Laboratory
Newport News Naval Shipyard

Nevada Test Site

Oak Ridge National Laboratory

Paducah Gaseous Diffusion Plant

Pinellas Plant

Portsmouth Gaseous Diffusion Plant
Pantex Plant

Quadrex Commercial Disposal Facility
Rocky Flats Environmental Technology Site
Richland Site

Sandia National Laboratory - Albuquerque
Solar Energy Research Institute

Savannah River Site

Waste Isolation Pilot Project

Weldon Spring Site

West Valley Demonstration Plant

Y-12 Plant
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Mixed Waste Technology Deficiencies

Technology deficiency

Description

1. Mercury stabilization

2. Mercury amalgamation

3. NDE/NDA -initial
characterization

Toxic metal contaminants regulated under the Resource
Conservation and Recovery Act (RCRA) contained in
mixed wastes require removal or stabilization to control
solubility under the conditions of the Toxic Characteristic
Leach Procedure (TCLP) before the wastes can be disposed.
Under RCRA, the “low mercury” contamination level, less
than 260 ppm (>260 ppm requires retorting) requires
stabilization to control mercury solubility to the Universal
Treatment Standards (<0.2 ppm). Verification of treatment,
i.e. penetrating the entire matrix and stabilizing essentially
all of the mercury in the system, is required.

Elemental mercury may be derived as a product of retorting
high mercury (>260 ppm) wastes, or recovered from the off
gas of a thermal treatment system, in addition to the
elemental mercury streams in the DOE mixed waste
inventory. Radioactive mercury can probably not be
completely purified and verified for recycle. Disposal of
the mercury will require amalgamation to form a stable,
insoluble product for disposal. Methods and equipment
designs are required for amalgamating bulk non-recyclable
mercury.

Nondestructive examination (NDE) and nondestructive
assay (NDA) techniques and equipment are required for the
initial characterization of many hazardous wastes and all
other (tramp) materials in waste drums and boxes.
Obtaining representative samples of these heterogeneous
wastes and materials is made much more difficultin a
radioactive environment, which escalates costs
dramatically. It is necessary to determine the nature of the
waste matrix in any package, confirm the presence and
concentration of RCRA regulated materials and
radionuclides, and identify characteristics of concern for
operational safety and process continuity. This is to be
accomplished non invasively or with minimal penetration.




Mixed Waste Technology Deficiencies

Technology deficiency Description
4. Mercury separation/ The presences of mercury complicates the design of off gas
removal systems, stabilization of residuals, and monitoring of all

effluents. It may be advantageous to remove the mercury as
a pretreatment to simplify downstream operations. New
techniques must be developed to physically or chemically
remove the mercury for separate stabilization. Waste
matrices from which mercury separation may be required
include soil, all types of process residues or sludges and
particulate materials, and debris. Processing methods must
ensure adequate removal, and include measuring and
monitoring methods to control and verify the process.

5. Material handling Handling of DOE mixed waste must be accomplished safely
in a radioactive environment, including containment for
alpha contamination. Radioactive material containment
limits access to the containers or wastes, and creates
difficulties for opening of containers, removal of wastes,
sorting, conditioning (feed preparation), and size reduction
for feed to treatment. Many common industrial practices
involving manual sorting, shredding, and conveying
materials into and out of the process may not be possible
due to the radioactive contamination of these wastes.
Methods and equipment designs are required that will
provide for handling all types of DOE waste materials in all
process steps without undue risk of exposure of operating
personnel to radioactivity.

6. Sorting/segregation Mixed waste packages contain waste materials with many
different matrices. It will often be necessary to sort or
segregate materials such as debris from sludges, or different
types of debris matrices, before the waste can be assigned to
appropriate treatment. Efficient separation of
nonradioactive, or radioactive only (no RCRA regulated
constituents) from mixed wastes could produce substantial
savings. Because these wastes are radioactive and may
contain volatile hazardous materials, the sorting and
segregation must be done with adequate containment to
control potential releases.




Mixed Waste Technology Deficiencies

Technology deficiency Description

7. Salt stabilization Some existing mixed wastes, and various types of waste
residues that will be produced in treatment of other mixed
wastes, will be high in salt content, typically chlorides,
nitrates, and hydroxide sludges. These salts can be very
difficult and expensive to stabilize in glass or standard
Portland cement-based grouts. Polymeric compounds may
contain higher concentrations of some salts in the near term,
but do not chemically bind the contaminants, and an organic
matrix may be undesirable for some disposal scenarios.
Stabilization processes are required that increase waste
loadings, improve durability and/or reduce the volume
increase typical of today’s standard practices. Significantly
improved matrices such as new grouts based on innovative
chemistries, polymers, etc. will be required.

8. Ash stabilization Ash is routinely produced at DOE facilities incinerating
mixed wastes. The Universal Treatment Standards have
made leach resistance requirements more stringent for some
heavy metals. Stabilization processes are required for this
ash that increase waste loadings, improve durability and/or
reduce the volume increase typical of today’s standard
practices. Significantly improved matrices such as new
grouts based on innovative chemistries, polymers, etc. will
be required.

9. Mercury monitoring Mercury is present in a wide variety of mixed waste

' matrices and at widely varying concentrations. Monitoring
methods for mercury vapors are required to ensure that
mercury is not being released, particularly from processes
operating at elevated temperatures. Though mercury
monitors are commercially available, it would be
advantageous to develop real-time monitors requiring
minimal consumables and low maintenance, with operating
ranges covering the emission limits typical of incinerators.




Mixed Waste Technology Deficiencies

Technology deficiency Description

10. Alpha monitoring Processing of mixed wastes will require monitoring of
wastes at all stages of handling to ensure that radioactivity,
especially alpha radionuclides, are not being released,
particularly with processes operating at elevated
temperatures. Though alpha monitors are commercially
available, it would be advantageous to develop real-time
monitors requiring minimal consumables and low
maintenance, with operating ranges covering the emission
limits typical of alpha material processing facilities.

11. VOC monitoring RCRA regulated volatile organic compounds (VOCs) are
present in many mixed wastes. Because these contaminants
are volatile, they are highly mobile, and will be released
from newly opened packages and at any stage in processing
that involves elevated temperatures. Monitoring of VOCs
in the treatment facility effluent is necessary to ensure the
facility is operating in accordance with environmental
protection requirements. It would be advantageous to
develop real-time monitors requiring minimal consumables
and low maintenance, which can identify specific
contaminants in operating ranges covering the emission
limits typical of hazardous waste treatment facilities.

12. Heavy metal monitoring RCRA regulated heavy metals are present in many mixed
wastes. In high temperature processes some of these metals
can be volatilized. Though most of these metals are readily
captured, some may be carried through the off gas system
as fine particles, or potentially as vapors as described above -
for mercury. It would be advantageous to develop real-time
monitors requiring minimal consumables and low
maintenance, which can identify specific metals in
operating ranges covering the emission limits typical of
hazardous waste incinerators.




Mixed Waste Technology Deficiencies

Technology deficiency

Description

13. Radionuclide
distribution/partitioning

14. Waste form performance

15. HEPA filter improvements

During mixed waste treatment processes, particularly
thermal systems, the distribution and migration of
radionuclides throughout the processing system must be
understood to ensure adequate control. Only limited data
exist to predict the fractional distribution of radionuclides
between the off gas, the final waste form, and any
secondary waste streams. More complete information on
the radionuclide distribution in high temperature mixed
waste treatment processes is needed to support equipment
design and process permitting.

The performance criteria for regulated hazardous
constituents are generally established in state and EPA
regulations, such as TCLP requirements. No such
requirements have been finalized for radionuclides, so the
increased durability of vitrified, slagged, or encapsulated
waste forms has not been incorporated into disposal facility
permitting or performance assessments. An objective,
technically defensible evaluation of the long-term
performance of advance waste forms must be conducted.
The evaluation must satisfy regulator and stakeholder
concerns to allow flexibility in siting and operating low-
level waste disposal facilities to best exploit the more
durable, higher waste-loading forms.

High-efficiency particulate air (HEPA) filters are a vital
part of the environmental protection systems for any facility
processing radioactive materials. Discarding these filters
contributes significantly to the net waste produced from
waste treatment operations. The filters are also a potential
point for accidental breakthrough and release of
radionuclides. A stronger, high-temperature, longer lived
HEPA filter, that can survive « greater pressure drop, and
that requires less frequent replacement, or that can be
cleaned and reused, is needed. New filter designs should be
designed to replace standard filters with minimal retrofit of
existing systems.




Mixed Waste Technology Deficiencies

Technology deficiency

Description

16. Mercury filter

17. Molten product - decanting

18. Comparative
analysis/aqueous

Mercury is present in a wide variety of mixed waste
matrices and at widely varying concentrations. Mercury
will be present in some wastes for which mercury treatment
will not be indicated. At elevated temperatures in many
waste treatment processes mercury will vaporize.
Therefore, the off gas system for most, if not all, mixed
waste treatment systems will require a step for mercury
removal. Typically this step is a water quench, which
condenses most volatiles, but creates a mixture in the
blowdown stream that is difficult to treat. A potential
enhancement to this traditional design would be a selective
mercury removal step, which removes essentially all of the
mercury from the off gas stream for separate treatment.
Candidate processes exist, but have not been demonstrated
on mixed waste off gas streams.

Many treatment processes being developed for mixed
wastes will operate with molten material. These processes
require the transfer of a molten product from the furnace to
another vessel for final handling/disposal. Usually
separation of the molten material from untreated waste and
perhaps a slag or metal phase is required. Operating
techniques and equipment design are required to
accomplish this decanting or transfer of molten phases in an
effective, reliable, and safe manner applicable to a
radioactive environment.

A comparative analysis on the efficacy, reliability,
applicability, and maintainability of the many processes
now being developed for destruction of organic
contamination in wastewater containing radionuclides must
be done to select two or three processes to be developed in
Item 19 below.
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Mixed Waste Technology Deficiencies

Technology deficiency Description
19. Aqueous organic Successful destruction/removal of regulated organic
nonthermal destruction constituents in wastewater is necessary for many aqueous

plant recycle streams, as well as mixed waste solutions
currently being stored in the DOE inventory. Organic
containing aqueous streams in treatment processes may
contain dissolved and suspended solids along with any of a
wide variety of organics. Of particular concern are
halogenated and high molecular weight compounds.

Several candidate technologies exist, but it remains to be
demonstrated that any one or a combination can reliably
treat all of the organic constituents expected to be present in
mixed waste and be operated in a radioactive environment.

20. Refractory performance Refractory lifetime is a limiting factor for operation of
incinerators and most other thermal treatment processes.
Refractories are degraded by acid and caustic conditions
and thermal cycling, and sorb metals and radionuclides
during operation. Replacement of refractories decreases
operating time, adds to operating costs and personnel
exposure, and generates a secondary mixed waste stream.
Improved refractories, or operating techniques better suited
to the DOE-specific processing conditions, are required for
long-term processing success.

21. Nitrate removal Most DOE chemical operations are conducted in nitrate
based systems because of process simplicity and material
compatibility. As a result, many of DOE mixed wastes
contain nitrates. Nitrates are reactive oxidizers, which can
cause complications in treatment processes and additional
difficulties in waste stabilization processes. Methods are
needed to destroy or remove residual nitrates from sludges
and wastewaters.

22. Fission product removal Some mixed wastes contain elevated levels of radionuclides
‘ requiring special handling and treatment. Techniques for
selective removal of nuclides such as cesium, strontinm,
and tritium would simplify processing of the balance of the
matrix. Methods are needed for removal or significant
reduction of the concentrations of fission products from
mixed waste, especially process residues and sludges.
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Mixed Waste Technology Deficiencies

Technology deficiency Description
23. Internal drum pressure The occurrence of internal drum pressure is a hazard to
measurement operating personnel and to process equipment. Methods are

needed to measure internal drum pressure without
penetrating the drums.

24. Container integrity Many DOE wastes have been stored for a significant time

measurement period. Some of the waste containers have suffered
measurable degradation. Containers at or near failure due
to stress and corrosion are a potential hazard to personnel
and operating systems. Methods are needed to test the
integrity of stored containers to identify any that may
require particularly careful handling or overpack in
preparation for managing or processing of the contents.

25. Cyanide destruction Cyanide occurs in DOE wastes primarily from metal
cleaning and processing operations. RCRA regulations
require the destruction of cyanide anion when it is present.
This is normally done in a simple one step aqueous
oxidation reaction. Not all DOE wastes containing cyanides
are amenable to treatment by this aqueous based reaction.
Methods are required to treat cyanide in the presence of
interfering dissolved, suspended, and matrix materials.

26. Thermal desorption Thermal desorption of organic hazardous constituents and
mercury from process residues, sludges, soils, and debris
has been commercialized, and is now proposed for a
number of mixed waste streams. Many of these wastes are
physically and chemically complex materials. Methods are
required to minimize pretreatment to adequately prepare the
wastes so that the contaminants can escape, to provide
thermal processing such that cleanup levels can be attained
while maintaining radionuclide containment, and to verify
LDR compliance.

27. Evaporator design Processes for treatment of mixed wastes will generate many
aqueous streams for recycle within the plant. Recycling and
final cleaning of water for discharge usually involves one or
more evaporation steps. Evaporators are subject to fouling
and corrosion and use fairly large quantities of energy.
Better designs are needed for evaporators for DOE waste-
specific treatment plant streams.
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Mixed Waste Technology Deficiencies

Technology deficiency Description

28. Sludge washing Sludge washing may be a key step in nonthermal treatment
processes. This treatment is also potentially applicable to
small quantities of waste. Organic removal requirements in
RCRA regulations are generally well beyond that which has
been demonstrated for any of the candidate processes.
Alternative approaches are required, or methods are needed
to enhance the performance of the candidate sludge washing
technologies, to demonstrate feed preparation and washing
of process residues, sludges, and particulates to RCRA
requirements.

29. Trace metal removal Some wastewater treatment facilities in the DOE complex
are subject to new permitting requirements which mandate
extremely low-levels for some metals in effluents (e.g.,
0.001 mg/L cadmium, 0.003 mg/L lead, and 0.004 mg/L
silver). Standard water polishing ion-exchange resins are
not sufficiently specific to avoid depletion by other ions in
the wastes. Other techniques are needed to meet permit
requirements while minimizing secondary waste generation.

30. Supercritical CO, Supercritical CO, extraction similar to that commercially
practiced for a variety of standard applications has been
proposed for treatment of a number of mixed waste streams
in lieu of thermal processing. Many of these wastes are
physically and chemically complex materials. Methods are
needed to enhance the effectiveness of supercritical CO, for
removal of organics from process residues, sludges and
particulates, soils, and debris (especially more complex
pieces of debris). Techniques to minimize pretreatment to
adequately prepare the wastes so that the organics can be
removed, and the wastes can be fed and removed from the
supercritical environment while maintaining radionuclide
containment are required. Compliance with LDR must also
be verified.
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Mortgaged Activities

Mortgaged Activities

Description

Controlled Emissions
Demo

Delphi Detox

Direct Chemical
Oxidation

Macroencapsulation
at Envirocare
of Utah, Inc.

PHP

RCRA NDA
Characterization

Western Environmental Technologies Office (WETO) located in Butte,

Montana, is currently engaged in an extensive testing program to significantly
reduce air, fluid, and solid emissions from DOE thermal systems. This program is
targeted at reducing air emissions to standards set in EPA’s proposed combustion
rule. Testing of Continuous Emissions Monitors (CEMs) to verify if and how
much of a particular substance is being emitted continues.

Delphi is a small business that has developed a proprietary process for the
destruction of organic wastes. This process uses a solution of ferric chloride,
hydrochloric acid, water, and small amounts of other constituents to oxidize
organic wastes. This technology will be demonstrated on surrogate wastes at
Savannah River using a full scale treatment unit. Pending site approval, the unit
will be moved to Rocky Flats for further waste testing and treatment.

Direct Chemical Oxidation is a technology being developed at Lawrence Livermore
National Laboratories (LLNL). The process is simple, using peroxydisulfide as an
oxidant to destroy organic liquids and solids. After oxidation, the sulfide solution
is recycled by electrolysis. The process operates at low temperature and pressure,
and produces no severe corrosion by-products. A bench scale test is planned this
year followed by pilot scale testing in FY 1997.

In FY 1997, Envirocare will complete treatment and disposal of the remainder of
the 500,000 Ibs capacity under the Cooperative Agreement with DOE-ID. This
Cooperative Agreement procures polymer macroencapsulation of 500,000 Ibs of
mixed waste lead and debris, followed by disposal in the RCRA Subtitle C landfill
at Envirocare. Waste streams from approximately 24 sites will be treated and
disposed by Envirocare through the Cooperative Agreement. While treating these
waste streams, Envirocare will scale its process up from 5 gal units to B-12 bins.
This scale-up, which will complete this commercial feasibility study, will be
completed in FY 1997.

The PHP activity will be used to demonstrate the treatment of mixed wastes using a
plasma technology. This thermal approach for mixed waste treatment employs
commercially-available technology from the nonradioactive specialty metals
processing industry. The immediate challenge of this work is modification of the
technology to accommodate the radioactive species in mixed waste. The resulting
data and process system may be used by other facilities within the complex.

The purpose of this activity is to evaluate commercial noninvasive characterization
technologies for RCRA-regulated metals and to make recommendations to the
MWFA on any additional development needs required in this area. Performance
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Russian Denox

Torch Life Extension

testing of the technologies will be conducted on both single blind surrogates and on
inorganic sludge surrogates containing Cd, Hg, and Pb. This mortgaged activity
addresses part of Technology Deficiency #12-Heavy Metal Monitoring.

Scientists at the Boreskov Institute of Catalysis in Russia are working on a new
catalyst to be used in off gas systems to improve NOx destruction efficiency,
reduce ammonia slip, cost less than currently used catalysts, and to be disposable in
non-RCRA landfills. DOE personnel at Lawrence Livermore National Laboratories
and Western Environmental Technologies Office (WETO) are working with the
Russians to develop and test the new catalysts.

The purpose of this activity is to evaluate different torch concepts and models from
four different manufacturers to help DOE focus on the most reliable type of torch
for use in the mixed waste treatment systems. Work will be conducted with the
torch manufacturers support, to increase electrode life and torch reliability. This
activity was identified as a need in the DOE complex, although it was not one of
the thirty prioritized deficiencies listed in the technical baseline, since a plasma
process has not yet been identified as a primary treatment technology at any
facility.

The Transportable Vitrification System, developed at Savannah River, and to be
demonstrated on 80,000 kg of actual mixed waste sludge at Oak Ridge, consists of
a joule-heated melter and associated equipment designed on skids for mobility.
The original (first driving objective) for TVS was to demonstrate vitrification of
actual mixed waste. As a consequence, operations of TVS will add data for
correcting MWFA deficiencies addressing refractory performance, and molten
product decanting. In contrast, the flexibility for TVS to take a wider range of
waste feeds could be greatly increased by correcting the deficiencies addressing
CEM (alpha, mercury, VOC, and heavy metals monitoring), mercury removal and
stabilization.




