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Purpose of Report

On 31 October 2008 the NSW Government provided to Infrastructure Australia a
submission detailing the profiling and appraisal of an indicative preferred option for
expanding the capacity of the M5 transport corridor between General Holmes Drive,
Mascot and Camden Valley Way, Prestons to encourage Australia’s economic growth
whilst maintaining or impro'ving Sydney’s environmental and social development.

The submission was based upon preliminary investigations and design work undertaken
for a feasibility study to be completed by March/ April 2009.

The purpose of this report is to provide supplementary information to further support the
submission of 31 October detailing further evaluation of strategic options, including
financial and economic modelling and development of the indicative preferred option.

Background

On 13 May 2008 the Minister for Infrastructure, Transport, Regional Development and
Local Government, the Hon. Anthony Albanese, announced $5 million funding in 2007-
2008 for feasibility studies into the potential improvements to the M5 Transport Corridor
from Port Botany/Sydney Airport to South West Sydney.

On 14 May 2008 the then NSW Premier, Morris lemma, announced a further contribution
of $10 million to investigate the viability of the M5 East Duplication. The study corridor is

detailed in Figure 1

The preliminary identification and development work has been progressing for the
preparation of the feasibility assessment based upon the methodology detailed below.

* Needs assessment of Sydney transport network to meet current and future
transport demand

o Development of Study Objectives

* Identification of strategies for meeting future transport demand and development
of strategic alternatives

o Assessment of the capabilities of the strategic alternatives to meet the study
objectives through a Strategic Merit Test process

» Identification of short-list of strategic options for further evaluation

* Development Of-pre]imina.ry concepts for the shdrt-listed strategic options

* Preliminary environmental assessment and traffic modelling of strategic options
° Mulﬁ-criteria analysis of short list of strategic options

. Rapid Economic Appraisal of shortlist of strategic options

» Identification of Indicative Preferred Option(s)
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a

potennal suategies and actions which could be applied to the transport corridor to
develop a set of strategic options which may meet the current and future transport
demand. Through a Strategic Merit Test process the strategic alternatives were evaluated
against the study objectives to identify a short list of strategic options for further
evaluation. :

The section of the M5 corridor between King Georges Road, Beverly Hills and Camden

‘Valley Way, Prestons is owned and operated by the private sector company, Interlink

Roads. Interlink Roads have provided to the RTA an unsolicited proposal to increase the

capacity of the M5 South West Motorway to three lanes in each direction. The RTA is

currently in discussions with regards to this proposal. As a consequence this report will
be focused on enhancements to the M5 East freeway between General Holmes Drive,
Mascot and King Georges Road, Beverly Hills,

On this basis the strategic options identified for the expansion of the M5 East freeway

comprise:

Section 1 M5 East Motorway ~ Port Botany and Airport to Bexley Road, Bexley

Option A Widen existing tunnels to three lanes between Marsh Street and Bexley
Road.

Option B New two lane westbound tunnel constructed between Marsh Street and
west of Bexley Road.

Existing westbound tunnel converted to a tidal flow tunnel
Option C New twin two lanes tunnels between Foreshore Road and west of Bexley

Road

Option D " New twin two lanes tunnels between Southemn Cross Drive and west of
Bexley Road

Opﬁon E New three lane westbound tunnel between Marsh Street and west of
Bexley Road

Existing westbound tunnel converted to eastbound tunnel

Existing eastbound tunnel provides access only to Princes Highway and
Marsh Street '

Figures 1 to 5 detail the main features of Dpt{ons Ato E

Section 2 M5 East Motorway - Bexley Road, North Bexley and King Georges Road,
Beverley Hills

Dependent upon the strategic option selected from Section 1 and the
location of the tunnel portal between Bexley Road and King Georges Road,
the remaining Motorway to King Georges Road would be widened to
provide sufficient lanes in each direction to balance tunnel capacity and the
traffic flow onto the expanded M5 South West Motorway
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£ A rapid economic analysis of Option E, as the indicative preferred option, was included

p - inthe Preliminary Overview Report submitted to Infrastriucture Australia on 31 October
2008. This report includes similar rapid economic analysis of the remaining strategic
options and an evaluation of all options combining the outcomes of the multi-criteria
analysis and the rapid economic appraisal.

Options B, C, D and E can include an eastern surface road connection utilizing the existing
F6 transport corridor reservation (termed the Northern Link in this report). The optimum
concept design for this section will be confirmed by April 2009. An early strategic cost
estimate and benefits estimates for this section are included at Section 5 of this report.
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A Freliminary |raftic Modeliing

.

Preliminary traffic modelling has been undertaken on the strategic options to assess the
change in traffic volumes along the corridor over time, as measured by traffic volumes,
vehicle kilometres travelled (VKTs) and vehicle hours travelled (VHTSs) in 2006, 2016 and
2026.

The modelling used in this submission includes TDC 2006 Trips Tables (using the 2001
base case) with traffic generation for Sydney Airport derived from the Sydney Airport
2003 Masterplan and accompanylng documents.

For this modelling the trips distribution to the airport is based on the TDC Az.rpcut trip
distribution which is in turn derived from Joumey to Work Data. This provided a
reasonable estimate of distribution when compared to the regional trip distribution
provided by Sydney Airport.

This modelling also assumes that the trip distribution to Sydney Airport remains constant
over time. In the 2003 Masterplan or accompanying documentation SACL do not provide/
any estimates of how this distribution is likely to change into the future.

Currently the model is being updated to include figures from the Sydney Airport 2008
Masterplan, and updated trip distribution based on interview surveys undertaken at the
airport.

The T-hour AM and PM peak traffic volumes from the preliminary traffic modelling of the
“Do Nothing” alternative and the strategic options are detailed in Table 1 and Table 2
respectively.  Additionally Table 3 contains a summary of the change in vehide
kilometres travelled and vehicle hours travelled for the options.

The traffic volumes indicate that by 2106 the existing M5 East tunnel will be operating
significantly over its theoretical capacity during peak periods, with this situation
degrading further by 2026. The outcomes of the high traffic volumes will be increased
congestion, which is reflected in the increase in VKTs, reduced travel speeds, reflected by
the increase in VHTs and a resultant potential for increased incidents in the tunmel
potentially requiring closure of the tunnel.

The traffic modelling for the strategic options indicate:

“Do Nothing” The M5 East is already at capacity and would be operating
significantly above theoretical capacity by 2016 (114% and 115%),
with performance deteriorating further by 2026 (121% and 120%).

Option A In 2016 the eastbound and westbound tunnels will be operating near
their theoretical capacity during peak periods (95% and 94%)and will
be operating at capacity dusing peak periods in 2026 (105% and
102%)

Option B In 2016, during peak periods, both the eastbound and westbound
tunnels show an acceptable level of utilisation (90% and 93%)
however this option leads to nominally exceeding the theoretical
capacity of the tunnels by 2026 (112% and 104%). This options has
the best level of contrapeak utilisation (at 61% to 68% by 2016 arld{
51% to 82% by 2026).
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P

theoretical capacity. In the contrapeak direction the tunnels are
significantly under utilised with utilisation rates of less than 30% in
2016 and not reaching 50% utilisation by 2026. By 2026 the tunnels
are operating at an acceptable utilisation level, with the highest in the
AM peak of 95 to 96%. In the mean time the existing tunnels are
operating at or near capacity in the peak periods, partlcularly in
2026.

Option E In 2016 the westbound tunnel in the PM peak is operating near
capacity (95%) whilst the eastbound in the AM peak is operating at a
much lower utilisation (75%). By 2026 the westbound tunnel is
operating nominally over capacity (102%) with the eastbound
remaining at acceptable utilisation of 85%. As with Options C and D,
both eastbound and westbound tunnels are underutilized in the
contrapeak direction. However, utilisation levels of the westbound
tunnel in the contrapeak are higher than in Options C and D (at
above 50%). : |

Overall Options C and D, based on the preliminary traffic modelling, are significantly
under utilised in the contrapeak directions not even reaching 50% utilisation by 2026.
Additionally, the westbound tunnel is utilised at less than 50% of its theoretical capacity
in 2016 and this only increases to less than 70% in 2026. -

The network statistic from the preliminary traffic modelling include vehicle kilometres
travelled (VKT) and vehicle hours travelled (VHT) are summarised in Table 3. The main
observations from these statistics are:

o All options indicate a minimal change in VKT's in 2016, in the range
between 0.44% and 0.48% for AM peak and between -0.02% and 001% in
the PM peak,, as compared to the Do Nothing modelling

) Simjlaﬂy an even smaller change in VKT's is indicated in 2026 with AM
peak changing between 0.02% and 0.04% for the AM peak and 0.00% and
+ 0.06% for the PM peak

o All options indicate a reduction in vehicle hours travelled in 2016 and 2026
for both the AM and PM peaks :

Overall the pr ehmmary traffic modelling of the strategic options indicate although there is
an increase in the volume of traffic travelling on the M5 corridor there is only a minor
increase in the vehicle kilometres travelled across the Sydney road network and a
reduction in the vehicle hours travelled, which could be interpreted to conclude that
traffic on the M5 corridor will have reduced travel times.

As an indication of the change in travel times Table 1 below details the predicted change
in the average travel speed on the M5 East freeway between the 20026 “Do Nothing” case
and Option E. These results indicate a continued reduction in travel speed between 2006
and 2026 under the “Do Nothing” case. g

With the introduction of the M5 expansion Option E there is a significant increase in the
travel speed over both the AM and PM peak periods.

5070208_1.DOC : Version 1.0 (14-Nov-2008) Page 15 of 42

Printed copies of this document are not controlled



i [PUUn] pUNOg5ea [EUORIP, |
mcud.u‘iaou. mopy a1y rapun aue] ad oy 3ad sapiypa ppyz ¢

'} PS1I2ALIOD ST [SLILIT} PUNOg)sam Bunsixa ayy - gL
al Paseq IonesRn [[UUNg sa3)edIPUL s)axdeld ul wmﬁzuu.am T

AJ T
r.l\U

)L) (¥598) (%eP8) (+%0T1) (%z0T) (240zT) (%86) ©zl) (%:69) (vug6) (vs¥6) (v451T) ] srggeLy
) £68°9 8149 8129 e S8LT 169’5 STAS L6V £95'5 159°S 0657 PUNOQIsIAA [BI0L.
7) (%9%) (%.7) (44z8) (%%65) (%66) (%g€) (%9¢) (%9¢) (%89) - (voLw) (%%6) eI,
i 0TLE 964'¢ 887°¢ 65S°E 7H6°C LI8T 816°C 606 LEL'T G687 0648 punoqysey [ejo,
) (%69) (%09) (%¥e6) (%9%) (%¢¢) jouuny,
) ¥54'T 6077 199’5 £28'T PIET -punogisap man
(%62) (%1€) (%02) (%12) — Puun,
SGI'L 0Zz'1 £08 628 punoqisey mapn]
(%89) (%19) [aunam,
9%L'T €577 MO[] Tepr]
| _ [auuny,
6VLF 60E'P TLV'E FAAR) S8/'F PET'T Z16'E €81'F 011E 159'g 065'F punoqysap
, . ﬁwﬂ.n_.ﬂ._..“—..
| 78T | 9862 88z'e 655°E PH6'E £89'T 1112 080°C LELT 58 . 0S4'€ punogiseg
‘0 | aquondo | Swondo [ guondo | vuondo | BunpoNod | guondo | quondg | S uopdp | guondp | v uondo | Sunpon oq 3 N
_ 9202 9107 .
ead anoy | |Nd 9107 PUe 90 SBwnjoA s Uondo JEa1ens - 7 3jqe
) @.@ Emﬁ (%T8) (%%29) (%19) (%wS) (v45€) " (%¥eg) (“%19) (v,55) (%89) d1jyeI]
S79's S85°e 9%0°Z £66°C LT 9£7’E L6L°T 8TL'T SH'Z 122°¢ 6EE°T - PUNOGISIpA T30 L
J @&e (%56) (vZ1T) (94501) (%12T) (vs2) (%¥8) (%%€8) (%,06) (v056) (%¥TI) dygery
994 0452 £699 G820 658 956 9049 ££99 ZIF'S 689°S 195% v:son_umum.ﬁﬁoh
) (%0%) (%0¢€) (%%9) (%02) (%¥1) [Puuny,
98G°T 17T, 9€7'E S84 | 648 PUnOqISap map
(%66) (%96) 0%58) (%€8) puumn |
766'E 8'e — 98€°C. 11€'E pumogises] map]
%SL (%19)
/86T SHH'Z [PUum [, mO[q [epr],
7 3 e ¥’ Wl A v s L ) NT#MFEH‘
mwwm MMMM NHM\M MMMM Mﬂwm 8687 Z10Z 6¥1'Z 066'T el 6EET PUNOqISap
_ G8% 801°¢ 0ZE'E TZEE Ve 689'G 196% [2UUN ], punogyseg
2 | @uondo | Swondp | guondo | vuondp | BunpoNod | guondg quondp | puondp | guondg | v uondp | Bumpon og Ae3 NV
9202 910z .
pfead Jnoy | |y 9707 PUE 9 Sswnjon e suondo Jj8ajens - | aqe|
BROSNY 2Imonyseyu] o) uorssnugng

uorsuedxg gA[




uonelaplsuod Jepun Ajusiing

_S.mBm -.\.‘.M.NQWEE,, m..Em.@QQq‘ - tmm_

‘Buned jo yuswubisse sy u) jsisse 0} ‘Buljyosd saneniu) jo Alewwng ‘o
Xjpuaddy a4} uj paulejuCD UOHELLIOM B} PESN SjUBLLSSeSSE asal) :9JoN

[epyauaqg Ajubiy uolesawo|66y :

[eloueuaq AlYbiH uoISsLy o9 |B120g

Holsusy Ajeielepolpy Auewe [epog

1PlBUaq ARiesspoypy Ajjenb Je apis peos paosdul)

[eoyauag AlBIH SpE0. 20BUNS WO UoHoNpal 8SI0N

el

Ruusy [ensip

B ~ wyeusgjisog
SLSOD ANV SLI43N38 a3SILINOW-NON - ¥ J1avL

it SIS0 pue sjsuag pa 1JOLOY-UON — O Jied]:

_

% - 171
0T+ o 0EL
0601+ Lyl
08 gL'

I

seje) Jeak | ayep Buuado i) -

Aues Jeok | ejep Bujuad O .
%01~ xede Mk

!

s g3M Butpnoxe jnsau Buiejs ,_

SLli43N3g
d3SN 103410 HO4 SLINSIY ONILSIL ALIAILISNIS ¥4 € I18V.L

Bupse) Ananisuss  g'g

s
TN

AGN g IDNEAIINOD NI LINIEYD

BIELSNY 2IONOSLIL 0) WOIS,  ng



W LW e e TTE OUVL kL ¥ LTTE T T ST OV A arx

200Z ®unf 0} senjeA Jun NOY 40 sjepdn 'Jodey speonsny e
. £00Z “Hodey [enuuy V1Y e

9002 Jequisoaq — dno.g) Bupjiopp uonenBay pue uoynaduwon
8y Aq suoyinjog pue sjoedw) 'spual) uojsabuoy UBqIN JO MBIATY e
8002 18qojoQ — Jaded punoibroeg spasy — JopLuos) Jodsuel) Gy e

; MBIAIBAD
uoisuedx3 [eUlLIe | Jaulejuos) AUBjog MO - SHOY faupAs e
Pleyu3z 1e anuag sopsiBo - sod Asuphs e

800z sunp

UORIPT XIS — SONSHEIS [ABIL IIRYAND) JO Wnipuadiog v — IBYANY e
600Z — }eig Aeuiwild — ueld seysey podiy fouphs e
S00Z 18quisoag — MSN Ul SABMIOION JO UOISIAOIH 21NN JO MOIASY e
~§10Z 0} £0-9002 — ABajeng sinjonnselyu| a)e)S JUsLILIBA0S) >>mw7" ®
9002 JequisAoN uswWa)e)s Jodsuel) Ueqin) JUBWLISAOD MSN e

S00Z Jequedeaq
— ABejeng ueyjodoneyy ‘einmng s/fouphs oy ueld v —sain Jo K11y e

9007 JoqUIBAON — UB|d 8BS SdolWald MSN e

Modsuei) ueqin f — 9o0z |1ounon) Jodsues | UBijBgSNY
‘Bllesisny Ul juawabeue|y we)sAg Jodsuel) oy saulPpINg |[BuolleN e
. yulsny ‘ABejens Jopuuog uequn AsupAs 200z e
2002 1o} siejoileley
dlouooy — g xipuaddy Jsgsy — Auouyiny oiyel) pue speoy
MN pepusuwie se ggg | AN ‘g uoisiap “[enuepy sisAjeuy ollWoU0DT e

(@9 uo Ajejesedes papirod s| saoinos uojeLLoul ay) Jo || jo Adoo )
S80IN0g UOREW.IoJU|~ T 118

worswedxg g HONIALINOD NI TANIEYD BIENSIY SIMINGSELU] 0 UOISSTIqNG



youe.g sjoalold Aemiojop V1N

(800Z-AON-¥7}) 0"} UOISIOA

juswa|ddng - SEWI0}0.d BljRl}SNY 3iN}onJisejul

uoisuedx3 gAl

eljeJ}Sny ainjonljselyu] 0} uoissiwgng

3

m_UZmE_n_ZOO NI L3NIgYD




T QUUL Bk P T sesse g Wsea g gy Y ) r(\w"_h

HONHAIINOD NI LANIEYD

HRIPISIL | 80-AON-F] 01
syelq
01
a | - enssj
i
Eoum__ﬂ uoIsIney
80-AON-¢¢ . /
qIuwIsp[on) s302[01] Aemrojopy
80-AON=; meq 3eure [e1ouan :Aq penoiddy
KLosuey,
80-AONF3¢ [REYPIN I013I1(] uum.ﬁo..ﬂ :Aq papuswiwooay
: | uopesuoyne
JEd; Pl jeaciddy
. youerg spalorg Kemi0lol V.14
AUl wisypoN snid uoneosydng jseg SIN (80-AON-FT) 0'L worSIap
‘esteiddy aaneniu) jo Arewwng yeuddng - seurtojorg eensny ampnnseguy
| uonosg worswedXg G | .+ euwieu 3oafoug
uoljewuojul Juswinasog
Sjusju09 jo a|qe] juawinoop siy} Jnoqy
uorsuedxg gy elensny maEushmEu.ﬁ 0} UoIssnugNg



jul ussypoN:snjd-uoresijdngyses SN

lesieiddy-aneniuj jo Aiewwng — | uonoasg

ommn,., ..,H SN _ 3 ) HONFALINOD NI JANIAVD S PRSI aIpngSeyU] o) osT NG



(Alleuonusyul yue|q ye| usaq sey abed siyl)

uorsuedxg G FONIAMNOD NI LINIEYD BI[ELSNY 2IMINLSLIU] 0) UOISSIING



"$1L0Z 01 ZL0Z woly aoejd aye) 0} psjsesslo) S| UORONSUon
Ui} pEOCS 20BUNS Bl Joj uoljliq LE e

pue {(800Z f2qojQ LE Uo elfelsny
a.njonAselyu| o) papiwigns se) uofeoydnp jSe3 G\ 8y} Joj uoj|iq Z§ e

uolilq €%
1800 0} pajewnsa si josfosd pasodoud ayy jo adoos au o} 1500 |ejided sy |

'sjeay)s |eljuspisal Aqieseu Woly peoLLal Del

Jaujo pue JyBraly yim Jijeueq osfe sanunwiLiod (2207 "siybl| oles 1o sjes
0z ueyy aiow sassedAq uoisuedxg gy ey ‘Hodiy AsupAs pue |oodsan
lsamiaq diy e Wody sejnuiw gz o3 dn Buping "seele BuipunoLns pue Auejog
U0 “Wodliy ABUPAS ‘Ao 8y} pUB jSam-Lnos s feupAg usemyeq skauinol
‘ajes pue Jaoinb sapjaocid uoisuedx3 g ey Woday AeupAg pue Auejog
HOd 8} 0} pUE WOy SPUBLLSP [3AY ai1njny pue uo)sabueo jyiomiau o

ieale Aoy Buissalppe Aq eale ueyjodonepy feupAs ay) 0} s]ijeuaq:olLouo99
[enuelsqns slaaljep 19afoid yui] peoy eseung pue uoisuedx3 g YL

uoissigns jo Aeluwing

SlIiH Aung eans yeqezi|g 09z ‘9 [eAs1]

S8[E M UINOS MBN JO Ajoyiny oer| pue speoy
ne’AoBmsuel@ssenem Ueuq (iews)

¥0¥9 8126 20-(xey)

€65€ 8126 20 (1Y)

aimonyseyu| Joleyy Joyoaug

siepeANUeLg

— joEjUOY

862 SG1 087 ¥9 NIV
S9[EAN YINOS MaN Jo AjlioLiny diyel| pue speoy

— lepjoyadelg

"aseo pasodold ay) pue asen

@sE( 8U) yjoq U} peLunsse a.e sjysuaq aly) alojelel)) pue isiy peje|dwoa aq
0} pawnsse s| ‘peoy sebioas Buly pue Aemeai G4 ay) usamiag AEMIO)ON
1S9\ YInos G\ @y} Jo Bujuepim e ‘uoisuedx3 G au) Jo abe)s 1Sy oy |

‘sloyed
1S ‘PEOY UoISNT 0] J88AS Ysiey Buloauuoo U] pEOY 0BNS Y e

pue 'sALIQ S8W(OH |Bieuss) 0}
sjeyiod ay) wouy pus ulsisea auy) Je Aem yoes saue| om) BuluBLep e

i peoy ssbiosg
Bupy Jepun pue uleisem auy 1e Aem yoes saue| omy Buluigjutey

‘sdwes peoy safiioag Buy sy) 0} s|ejod
U} Woly pus ulsisem ayj je Aem yoes seue| saly) 0} Buluapipy e

'Ajuo aauQ saw|oH [elsuss) 0) pejoBULOD
PUE punogises o} pelieAuoo [guun) punoqisem Bupsixe oy e

Auo yeeng ysiep pue
RemybiH seoulld 8y} 0} pajasuLoD [suLN) punogises Bupsixe ay] e

'$8U0 Jua.uIND
8y} Jo Ayuia auyy i sjepod yym |suung punogisem aue| salyimely e

‘sapnjou 108(oud pesodoud au

jo adoos ay | "s19)ad }S ‘peOY UCISNT 0} J9ulS YsIepy Bunosuuoo yuj peos
S0BLINS 8y pue JojngLysig Ulsjses auj 0} Uo pue aalq SawloH (etauss).

. UM s|iH Aluenag ‘py sebioes) Bury| 1e Aemiojop gy ey Bunosuuod
Kemaal4 153 G|\ enawwol] 0 8y} Jo uoisuedxa ay) :Buieq yos(oid

8L} Jo sjusLLafe om} Lo sesnooy esieidde aaneniul auy) Jo Atewwns au |

Jur] peoy soepng
snid uopealidng 1se3 G (uoisuedxT G — SRR 10 By

MBIAMIBAQ =V Jed:

suondwnssy pue m:ammw._. Aoy - |esieaddy aAneniu jo Alewwing

)

oY 1o . R

HONHAIANOD NI LANIEYD =5

EleRsnyY 2Imonyseyu] o] Uotss  ng



- -

(9002 @seqejeq
Wbisi4 DAL) 9002 Ul sjuswaAow wody AeAjoadsal

%96 pue 9%,8| Aq esestoul |im Aeg Auejog wouy |
pue o} JyBial) Jo SJUBLBAOW “LEDZ Ul GEB' L O} %G8 pue
LZ0Z | 00L'LE 0} %0 @Sealou| 0} paolpald ase polsad yead
NV 4noy Z e Buunp 088'sz Jjo sduy ybiay) jusuno ay ) (6002
Jaqusydag ‘yeiq Aeuiwld ‘6007 Ueld e)sel JHodiny
AeupAg) 620z Aq sauuo} 000'2L0'L 0} %621 Aq eseasou
0] pejoipaad si pue sauuo} 0p0' L.y Sem 200g Ul Hodiy
AsupAg au wody jyBiely Jiy “1opLuoo G 3y Ag a|qIsseooe
a2 YyoIym playus pue jueqaloo)y Ul pajeao) aq [|m anjny
aif} ul juswdoasp Jo) paYIUSP] S[EUILLISY [EPOLLIBIUl 8Injn4]
"Auejog Jod jo uoisuedxe el yum 0zZoz Aq NIL uol|jw
€ paaoxe 0} pajojpaid S| pue NI L uoliw 9| Sem Auejog
Hod yBnouy apeyy Jeui2juos 20/900Z 24l (9002 ‘s)5B0810
Wewhodw3z 9aL) Aleamoadsel 9,0y PUB %E) ‘%ZE
Ag LE£0Z pue gDz usamiaq molB o) peypipaid ale Auejog

Hodplodily AsupAg pue joodsea Jnypeoeyumoyeqdwen
‘Jopuiod auy) Buole sanuao juswhodwe sy jo [(SAETREIS
(L002Z Yyosen pue $00z Yosep sAeaing swi] |eael] V1Y)
ydy 9'z¢ Je painsesiu uasq sey Jopiiiod sy Buoje yead Ny
Bunnp uonoauip punogises sy Ul paads e obelone ayl

‘feuphg
uisysem ul ymoub uopendod ay) pue podiny Asupis pue
Auejog 1iod Jo uojisuedxe ainyny sl yum LUSSIom AJuo |im

Wwa|qo.d uopsabuoo sy "saRIYeA 00000 Aj@rewixoidde Jo
1Aavy Yum spouad sieed jusuno Buunp Auenonted ‘Ayoedeo
ubisep je sejelado pue uonssBuoo ol wweoyubis

SBY l0opLUoa peol 8y *qgo ay) pue Wodiiy AsupAs ‘Auejog
HOd 0} ASUPAS UIBISaM LINOS PUB LIS)SSM S108UU0D yoiym
YlomaN [ENqIO AsupAg ey jo ed suwilo) osje pue l1omiapn
[BUOlEN HUllSny 8y) jo Jed s) JopLuod Jodsuer gy ey L
:oﬁ_‘_::mm,x

' |

suopdwnssy fay)  |'g

SJS0D pue sjyeusg

paspeuoy 1 (/o) sishieuy weusk 500 — g ped

'sdil) Jojep Jo abueyo sjdoad se salun|oa aseo aseq aonpal
Aew Loiym payoeal si Aoedeo se Ane|oa yiomau pasealoul
40 joBdUWI B} JUNOOJE OjUI BY 1) Jou Se0p SISA|eUB SSBD aseq 8l| o

puE '}SE08.10} AJUBLIND UBY) PUBLLSP

Hodsuesy ul ymodB Jeybly Apueoyiubis ul jnsas (M Yoiym geoz

Aq uonendod ueyjodoneyy AeupAs seybiy Ajueoyubis e seyeuinse

Uolum BjEp SONSHEIS JO nealng ueljeqsny Juaoal auy) sjelodiooul
lou sa0p sisA|eue au) uj pasn ejep solydeiBoluap pue asn pue| oy e

:suoseal Bumoljoy
ay) 0] anp paseq Alpaealasuod ale A|lesoush suonenoles ¥og sy e eyl

o8loid s Atjgela oiwouons auy

sousy pue HOg 8yj esealoul 0} eaes AUo ||Im siaquunu oiyen pajepdn pue
Apris Ajiqises) ayy jeyy payoadxe st ) ybnoyje ‘passassess aq o} pasu uawy
[Im ul| peod eoeuns snid uonesijdnp 1se3 GIA 8y} Jo AjIgeIA O1LLoL098 Bl |

"jul| PeOJ 20BLINS BUj) PUB G\ Sy} Usam}aq SUONOSULOD
pancidw Bupiepisuocd pue ‘qgQ auyj pue peos UJSNI] USamaq Yiomiau peos
[eLele Bunsixe au) 0} sjuswaAoLdLu [enusiod Buifmuspl ‘smoyy Buurensuoo

8q Aew Yoiym [epoLu dyje.) aU) 10 YIoMIBU PEOI aU) JSLYIS Ul S||BLuouR
Buikynuapi ‘ejep snsuad 9oz Bupelodioou) snusn ejeq Jodsues 1 MSN 8L
woLy |opojy [eael) AsupAg pasiaed ayy uo paseq [epou oiyel) oy Bunepdn
Buipnjour ‘Apmys Ayjiqisesay ey jo Jed se palinbai s| Bul|epow alyes isyng

MUl ayy Buoje yuou Buljsaesn sesd pwy oy

ul smoy ouel. |ejuelsqns ajinb oy pasedwoo yui| sy Buole yead g ayj ul
SawnjoA alyel) [ewjujw sajealpu) Bujjjepow ayyes Aeuiwijeid ayy asnesaq s
Slyl "suoje uopesidnp jseg G 8y} Joj Z|'Z 0} pasedilod yui| peos ageLns
snjd uogesidnp sz G\ 8y} Joy 29°] JO d0g 1emo| e sajeoipul sish|eue sy |
'sjjeuaq suoflsabuoo ylomau Juesyubis sejelsuowap siy | ‘polad

Bupesedo teak ge oy 49A0 uol|iq g€ 40 enjea jussaid 1au e yum Bulaes
awy Baesy S| Jljauaq oIwouooe ulewus a 297 sl aow.ﬁo._a ayl jo yog ay

uorsuedxy g

EDNAALINOD NI LANIEVD

EIERSTVY BIIONGSL] 0] UOISSIUqNg



:Buipnpoul suni

|apouw ||z Joj |apow Jodsuey o1bsjess DL oy ul syosfoid
Jodsues) ainjny Sepnipul ) "|euay punole syul| sy 9ye|diulod
0] 0S|2 pue seale Ymmold }sap) YInog pue 1Sapn Ullon

2} WoJdy spueiap jseos10) ay) Buygeaw o} payebie) AjLewnd
ale syoafoid ssay] pauueid Ajuanno sjoafoid ucisuedxe
ylomiau aulesiq ay) Jo Jseo8loy) e S| Uoneulioul Siy) jsulehe
padelaAQ “suoilels Junoo oyye Uiseg AsupAs 1o yiomiau
SV Waol sjunes olen [2njoe juauno jsujebe paje.qijes
uay} sl uoneLuloyu) siy | "[epotu oibajess sanuan ejeq
Modsues] sjuswussnob pgN Aq pasedasd uonewou) aleys
|epoLw pue uopewtloul Bujuuiid esn pue| seye) [ppoLu aL |

"S}ISUR( 2ILLOUDDD POSSOSSE B JO SIAALP U] ale

U2im (LMA) PolieAe.] SINOH S[OIYBA PUE (13A) PojleABIL
sadjsuio|iy aoiyaA uo uoheuloul sapjacsd yoym ebeyoed
Buljlepow Bujuueld yodsues) jepow-pinw aAjjoelaU|

UE SIyoiym a1emyos z/gWINIT Ul padojeaap s) [apotu ay |
'(LMIN moiojeH) sis|japotu ouel} juspuadapu sy 1M 8y

Aq pautejulew si [apow siy | “|apow oyjes o16sess onep
faupAg sy uo paseq si199foid s1y) Joy [opow ases eseq ay |

. ‘uojsusIxg
7l 843 yo Buipjing sy} ajelodioou] Jou seop ased aseq ay 1
HOPLLIOD GIA ®]0ym BU} LI 3oauapjog B awooaq ||Iim Ises] g
9L} ‘uoisuedxg G 8L} INOUNM "%0G Aq Ayoedeo asealou|
0} ABMIOJOIN GIAl BUI LBPIM ||IM ‘SPEOY Yulpe)u| ‘Aemiojol
SIA 8y} Jo Jepjoy uoissaouod ay) jey; sawnsse abejs

1S4l a3 Jeu)y sijosloud sjy; jo aseo aseq ey ul pajesod.oou)
'spaads [eaey abeleAe JusLNo ul uodnpal e wodly Bupnsa.
10pLIOD 8L Ul salup [PAel Ul uojeious)ap Jueoyubls

B SMoys ased aseq alj} ‘uoisuedx3 gy ayy INOLJIAA

co_EE:mm.q

(T §

"asuodsal 2)ba)ens sivyy uswus|dw

pInom uiauay pejussaid joafosd uojsuedxg gy sy ‘.,.

" feupAs uteisem o} Lodiy |

feupAg pue Auejog 1o wouy syul| jles pue peos aaosduul,
0} paau 8y} (91.0z 03) Auond uue) Joys e se sayfuapl
(9z'd) ABajens JoplLuog ueqin ASupAS yuIsny eyl ‘Jeyuny

"10pILI00 ISBT G\ pUB G 3} '‘a|dwexe Joy _&:_omi
Hod/odiy au) ea1Alas 0} SIOPLIOD PEOol 1SaMm-jSea ay)
soueyus, 0} s| Aioud siy) o) esuodsel oifjens payiuapl
8yl ‘peiseBuoo Ajeoadsa spouad yead yum Asupis

Ul Aousiolep Wel-lloys B se AIAI0aUL0D 1Sem/ISES Salijuapl
(0z'd) ABejeng Jopluog ueqsn AsupAs Yurisny sy L

SJJOMIBN peoy [Buonen

U} pue Jodlly pue Jod Buipuedxs sy} usamiaq SUOI}OBULOD
pue uolfay AsupAs ayj Joy saipnys Buiuued ybnoay)
SjuslULLIBADY) B1BIS MSN PUE [Biepa4 ay) yjog Aq payijuapl
sajoualoyep Jodsuey sjeaw |esodoud uosuedxg gy 8y

. "JopLuoo ay) Buoje
sjuapisal 10} 8yl| Jo Ayenb pue Ayusiue [eieAo anoidu)

pue iomiau peol [eLsiie Bulpunouns woly olen mesq e g

pue 'Ajjiqelss pue Aousioys ‘pasds ‘sseooe anoidil] e

[Sa) [aARD soNpaY e ¢

10} SWIE JOpLIoD gIA| m_.z. Jjo Ayoedeo auy) Buisesiou)

(9002 'siseosuo4 uopejndod HaL)

(4moiB %z"|) YuoN umoyjjeqdwey -joodienr] pue (yumoub
%¥S'Z) 2HUSD LIMOIS) 158N UINOS -umoyjjeqdiue) aie Le0z
pUe 900Z Usamieq saluao ymolb uoneindod jo sesea.oul
peolpaud ey “(600z Jequerdes ‘Yeiq Areuiunsid ‘6002
ueid Jese|\ Hodily AeupAs) 6z0z Aq stebBuassed uoyu

6'8L O} %6 | Aq asealou o) pejsesaloy si siy pue Lodiny |

AaupAg ybnouy) pajpaey siebusssed uoljiw 6°LE ‘2002 u)

‘uopduwinssy

AONHAIINOD NI IEANIAYD B

BITRLSNY 2IMIONISLIN] O} UOLS!




- — NOVUG SN VA U B ey

SURHUUG LL PLAvessuueg DuEiauguL] 7| Al

e S5
'erd Wzy$ aq o) pejewise ale asay ] “(josloid pezis Je|iws s}s00
mm_zu_:scgmmwmS_mEm::mhmaoh_oﬂwoootoumfcoummmm ., mc:mhm_ao

sieaf g

“109fo.d siy woyy sjyauaq ey Ajuo a)e|os| |

0} S}Insal gD au) Woly papnipxe ale aloalsy] pue ‘ased |
justuasuelus ay} pue aseo ‘sseq o} Yjoq U] SWes au} ale .
sjosfold asal| ‘IeUB| punoJe syul| s @)e|dwod o} os|e pue;
sease yimoub 1sap YInos pue jsepn YLoN 8y Luol) spuewap:
ysed8.04 au)) Buneaw o) pejebie) Ajuewld aie UDILYM

sjoafoud jo jos e U0y S| 85ED BsEeq ay} 10} 1500 |eydea ay L]

‘LUohEul 2A0qE S]S00 LUOJONIISUCD U| UoyEeose
~Jopmoje o} teah Jad 9,z Aq dn pelojoey ueaq aney yoluym :
SIE(|0p 800z U0 paseq a.le Smoj) seo Je|jop Lin-jno ey

*S10}0E}
AouabBupuoo epnjoul s)s00 8sey )| ‘speol Bunosuuos uo |
SHIOMPEOS pUE MU [uun) 8alyy 8y} ‘1se3 gy Bupsixe ayy uo’
*Hompeo! 81500 uonisinboe Auedoid sapnjou) yoiym sjewnse
1500 D1Beless e Uo paseq s Jso0o |ejdeo ay] "uol|iig 0°'es - etk _E_Amo
|
‘pajjepow st |
powed uonongsuod Bujinp dn dwe Jjauaq ou a0l ‘B idn
|UO 1e |y Ul oie. o) suado |esodoud siyy ul uoisuedxa Ul duel jausg

‘ONjEA [BUlULI®) B SulLLIS)ep 0] 1500 [e)des

[euiblio ay) ysuiebe abejusoiad sy} s9|dde pue sjesse

8y} Jo 3yl Inyesn Bujulewwas sl pejewnsa yolym lenuepy
sisAjeuy oluouoo3 s,y 1Y ay) ul jno jes se ABojopoLjeiu

auj Buisn paje|nojeo usaq sey snjea |enpisadl au fuoijjiq Z'L$ _m:b_wwm

uopduinssy :.T:

orsuedxy gy

"poriad Bunesedo ayj Jo pus ayl e ay| Buuiewal Jejuis
aney |im joafold auy) Jo sjusuodwoa 1auyjo Jo suswalg
"auljewly Bunesado Jesk-gg ay) teye ay| Buluiews) SIeak
0/ pajewnsa ue aaey |(m josfold auy) alojalay) ‘sieak
001 40 saA|| Injasn aAey 0) paubisep ale saumonys [uun |

“BI[RASNY 9INJONLSELU|
Aq pesiape se suljawiy Bunesado lesk-gg pue .
(#1L0Z 01 Z10Z) poued uopongsuUoD woly si pousd [esiesddy

%0} PUE %4 J& uaNEpapun ek ey
usaq sey Bupse) ANANISUSS {9, I 8jel JUNoDSIp ases aseq 8 . ._Esoum_D.”.

. :o_u_o:.:mcoo._”
(ANl - j0 Jeaf jse

- Uohonusos”

cloe

.wmwm_w:m
JlLLIOUOD® pue |eloueuy ddd Ul pasn (Layy) owel] Areq
abeJany |Bnuuy Jndino o) pasn si [apouu oljel) awies ay |

apeibdn au Yo e .
$80IAl9G sng Woday yuomsun -
.mxmaq__m:m.g 1 ISaMyUHoN e
B|gelewi| 1By sfemiealy e
U BN JS8p UInos e
HUIT [leY JSeA\ YUON e
qUr ey poomsieyo o) Buiddy e

uopdwnssy

HONHAIMNOD NI IANIAYD

BIEASTY 21MON.0seu] 0 Uolssnuqng



: j03foud suj} jo
ofjesodioou) sy} ybnouy passyje Apueoyiubis jou ale 109foud’;
8U} 4O sjljauaq dlLOU0Ia AU} JEY) PajessuoLIBp YIIYM
1ofdo Bube)s Jo uayepepun usaq sey Bujepous OJLLIOU0DT;,
1osse oibsjens asal)) saoiAes 0s(e YoIum 108(0id LoISUSIXT bl
PN 8U1 Bumiwgns osje s|uswWUIBA09 MSN BU} ‘Uolippe-u| - i
rale odlly AeupAs pue Auejog Jiod sy} punote uolsebuo: sanlepiu) B
oled) Buiasyjes Ul sysisse Joefoud uoisuedxg gy ot It paleey |
=~ I
sweals j§
s yyeusq §
pue 1so9

198ysyIom pajiejep payoejje eeg

‘[eny asow Buiuing pue sanewoy Jayung’

Buljisaes) snyy [auuny ay) asn o} soue)sip layuny e Buysaen!
SI80 Ag }8SH0 B.B S}Jeusq MOj) J1el] JOL)o0WS SB sjs03';
lupesado s|qeyial ul Jysusqsip |jews e uj synsal jalold sy ®

2%
'9sjou pue uopn|jod Jie Jemo| pue SUoRIPUOD

Aemsal) uo salel Yselo Jomoj ‘Mmoy) Jeneq pue Jejs dols
$59] Loy} 51509 Bupelado aplyaa Jemo| 0} snp ase sjjouads:
8y} — salj[euia)xa pue Ajeyes ‘sysoo Buneiedo CIeIVEYIE

‘pajosfoid syyeuaq o
[£101 34} JO %001 Ajjewixoidde yueseaidas speus

'G00Z 10} SjewWnss au) oo mm_‘_ﬂ
0 @sealou| ue pzoz Aq wnuue sed uoljig g ¢ aq o) &
111800 uonsabuod ueq.n jsesalo) (g abed) gooz JaqLu

%m_ uoysabuog ueqin uo Loday YO Juade

- ———

e 9SEQ B JE [9ARI} JO SINOY J& $){00] [9POLU 8Y | "UOISU)Xe ay)

"ABupAg uj $)s09 U0)SaBUOD LeqIn
pajoafold ey} Lo uogonpal [enuesqns e apiaosd |m yoIym
(5L0Z Ul Jead ysuy ayy Ul wiyzg) poued Buneledo Jeak og

aU} Jono |esodoud oy} Aq peaAes aq pinom sLl [BARS JO Uol||Iq
g'e$ Apjewixoidde jey) s| uone|nNo|eo Siy) Jo jinsal ay L

“Inoy Jad g0°ez$ jo eyl Aunoy abesae ue ul synsal

pasn ABojopoyiaw 8y *(67€8d L 1990.d speoasny 200z
aunp o} senfeA Jun oMy o siepdn) ABojopoyiaw speonsny
Aq payioddns si sisAjeue siy ) ‘((ybiey Buipnpur) €56
‘0'L [eldJewioo Aaeay pue (JyBiady Buipnioul) y5°gLE ‘et
[BloJaLLIWI0D 1B)| 67'GZ$ ‘€°| SIe0 SSBUISNq 667} L $EG | SIeD
@1eAld Joj senjea awy [pae Ajlep ebesene pue Aouednooo
8Jo|ysA pawnsse abeseae "o'1) ‘paaes awi [PAR) J0y.

an[eA sAje|l Jiey) pue apiyaa Jod sjuednooo jo Jaquunu auy)
(%Y [el0sBWWOD Aresy pue %6 [elawwod B ‘oL Sieo
§s8ulsng ‘9,9, ssed aleaud suoljisodwod aplyaa abelaae
'®'|) speo. auy Buisn apiyea jo sedA) ay) :uonesspIsucd

oju1 Bupiey Aq pejejnojen si ajed Aoy awi AR ayy

‘8 xlpuaddy [enuepy sisAjeuy soiwoU0oT $y.1Y au) Jad sy

LM

MoJOIeH Aq pasiape se ‘0p0'’e S! pasn Jojoe; uoisuedxs ayy |
'PSAES SINOY BLUY [SABY) JO JUNOLUE |Bnuue 0} N0 papuedxs |
Usyj st.en|eA peje|nojed sit | sinoy ajplysa pa|pow jsulebe
12} ssuedwoo pue speol Jo sadAy yuaseylp 1o yead Ny aseo
m U0 Dljjel} 8j2[Nd[ed 0} pesn [apolu dyJomiau & Aq pejejnojes
i, @le sbuines awy) jpaes ejel Aunoy x sbulaes awp [PABy S
*S}lysuaq aLup [AeJ) JO UORR|NDED BY) — SjBUSq LUl [BAB) 1

.

‘Mojaq paquosap ale syauaq

8salf} JO Uohenoes ayy Ul pasn suondwinsse ay| 109
w.,...m::mhmao SPIYSA puB Wi [PARJ} Yioq Ul S}ieuaq aaie0a.
" Moduy pue o4 s} punoie JustusAoLL wBieyy ‘uopppe
u| “Ayjoeded papuedxe sy} wouy syyeuaq BLUI) DA @AI908l

s

. sjualiodiiion -

Oym stajnuLLios Aq paauap e.e sjeuaq ay) jo Auolew syl § .z“_m:mm..

cc_EE:mm(

PI[ENSNY 3IMONLSeIU] 0F UOISS 3G



.




%~ YA

101e) 1804 | @jep Huuado i
uoneIapIsuoD Jepun Apusing 04 Z+ 0e’L

Alies Jeaf | sjep Bujuedp _M.” .o .

oo (USw)elg

g} Aewwns ..Em...m.iqq —-a¥ed

‘Bune jo uswubisse ay) uj Jsisse o) ‘Buyjyoid aAlenu) Jo Alewwng ‘9
X|puaddy 8y ul paulejuoo UoHELLIOU) 34} pasn sjusLUssasse asal| :9]oN

[eloyauaq AlybiH

uonetawo|B6y :

[eloyeusq AyBiH

UOJSa00 (190G

puaueq A@jetspoly

Auswe |eloog

DlBUaq Ajeelapopy

Ajjenb Jie apjs peol panoidu)

|eysuaq AlybiH

Spe0. 92BUNS LU0 UOKINPaI SSION

:....
—

Ruswy |ensip
.,..,,,_w.co._a_bwmﬁ .

_..'SJS0D) |pUE S}jjaUSg PasHOUOY-LON — D) JEd]

i,

1jeuagson)’

SLSOO ANV SLI43NIE JISILINOW-NON - T1avL

asealou] o

SLI43N3g
d38N 103410 HO4 SLINSIY ONILSIL ALIALLISNIS ¥HOg € J1avL

Bupsa] Miaysueg  ¢'g

NSY,

W.-.-‘\

A SN

)

ADNAAIINOD NI JANIEVD ) SELSNY 2INDNGSENU] 0) UOLS,  ng



S QUIUL L L WL e e paamian o) ity e Y ) N

£00¢ sunp o.« SenjeA Jun NOY Jo ajepdn “poday speossny
. £00Z }odey [enuuy VIY e

9002 Jaquiaoaq — dnols) Bupiop uoneinBey pue uopneduion
ey} Aq suonnjog pue sjoedw) ‘spual) uopsebuon uegin jo MBIASY o
8002 18qojoQ — Jaded punoibioeg spsan — JOpLIOD HOdSURI| G e

MBIAIBAD
uojsuedx3 [euiuls | Jeurejuoy Auejog Loy - S}I0d fauphg o
PlRLUT 1B snua) soisiBoT - SHod ABUpAS e

800Z aunp

Uopip3 Xi — SONSHEIS AR L [IBYAND JO Wnipuadiiog v — IBYAND e
: 6002 — yeiq Aeujwipld — ue|d Jeise| Hoday Asuphs e
S00¢ 1equu=aosg — MSN Ul SABMIOJON JO UOISINOIL B1NIN- JO MBIASY e

9l
-G10Z 0} L0-900Z — ABejeng simonunselu| a1e)g UBWUIPAOD MSN e

900Z JaquiaAoN uaLLB)e)g Hodsuel | UBGIM JUBWILIBAOD) A\SN e

_ 600z Jaqwaoaq
|>m£m:w_._ﬂ__oao.=m2_EE:“_ w.>@_.__u>whouﬁcm_a<Iwm_=..uu_ob_oo

9002 JequBAON — Ueld ajelg s tejald pA\SN e

uodsuel] Ueqin ¥ — 900z |lounoy Hodsues) yelesnsny
‘Bllensny ul juswiaBeuely weysAg Jodsues) 1oy sauleping [euoneN e
Hulsny ‘ABsjeng JopLuog ueqin AsupAs 007 e

200Z 10} siosuteizy
olouod3 — g xipuaddy Jejey — Ajoyiny oiel) pue speoy
MN papuawe se 666 AN ‘z uoisiap “[enueyy sisk|euy JIWouU0Dg e

(a0 uo Aj@yesedes papiaoid s) saounos uogeLoul ay) Jo (e jo Adoo v)

S80.108 UojjelwLojU)= T e

uoisuedxg G HDNHALINOD NI.LANIAYD PI[ELSNY SIMIONGSLI] 0} UOISSTuqng



