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Accelerated Pavement Testing: The
Caltrans Partnered Pavement
Research Program;

A Twelve-Year Perspective

Danish Goverhment Delegation

Richmond Field Station
University of California, Berkeley
August 30, 2006

Pavement Research Center Program

» Materials Evaluation

» Pavement design and rehabilitation
« Pavement construction

* Pavement maintenance

* Pavement management

+ Technology Transfer

Partnered Pavement
Research Program

« Relation to Caltrans Programs

- Materials: asphalt concrete, cement
concrete, soils and granular materials

~ Design: new and rehabilitated pavements

- Construction: constructability,
compaction, smoothness, QC/QA

~ Maintenance: PMS, maintenance
treatments

~ Traffic: traffic simulation - urban freeway
rehabilitation, WIM data analysis

PRC Program Background

* Pre-CALJAPT program 1993

= California Accelerated Pavement
Testing Program (CAL/APT)
July 1, 1994 - June 30, 2000

* Partnered Pavement Research Center
(PPRC) July 1, 2000 - June 30, 2004

Program Background (cont.)

* Research partners

- Caltrans

- UC Berkeley, UC Davis

- Dynatest / CSIR, South Africa
» Caltrans — separate purchase of 2
HVS’s from CSIR (1994); operated by
PRC
Collaboration with others; e.g., 5-States
Program

Technical Developments

Pavement design and rehabilitation
— Performance of drained and undrained
pavements
- Performance of overlays on AC pavements
D GAC versus RAC-G
*MB Test Road
- Performance of long-life concrete
pavements
- Design of long-life asphalt concrete and
cement concrete pavements
-~ HVS validation




HVS Test Program

*Test sections complete d: 80+ (5/30/06){
—44 at RFS
—38 at four field sites
* SR 14, Paimdale
« US 101, Ukiah
* SR 89, Calpine (near Truckee)
» ] 215 Interchange area (near Fontana)

-Total H VS repetitions — 60x105+
*Total E SALs — approx. 3x10°

Richmond Field Station — Drained
and Undrained Test Program

P

Resuits — Drained and
Undrained Pavements

« Improved compaction — longer fatigue lives for
AC layers

» Use of tack coats — increase of pavement
service life because of improved bond between
layers

 Asphalt treated permeable base (ATPB)

- Eliminate use of ATPB directly under AC layer by
improving AC compaction;

or

- Improve mix design (more binder, modified binder)

— Use filter between aggregate base (AB) and ATPB

Use of rich bottom layer in thicker AC

pavements

ATPB Stripping -
Undrained HVS Test

Outside trafficked area Inside trafficked ares

ATPB Stripping -
Undrained HVS Test

Paimdale, State Route 14




Results — Long-Life Rigid Pavement
Rehabilitation (LLPR) Studies

« Fast setting hydraulic cement concrete
(FSHCC) not required for construction
during 55 hour closures. (I-10 Study)

* FSHCC only cost effective for slab
replacement during 8 to 10 hour closures

« Durability of FSHCC should be carefully
evaluated:

— Sulphate resistance
— Alkali silicate reaction

Results - Long-Life Rigid Pavement
Rehabilitation (LLPR) Studies

« Importance of dowels (large diameter)
« Dowel bar retrofit

« Combining traffic load and environmentally
induced stresses

» Control of slab lengths

» Use of widened slabs under some
conditions

« Use of AC base rather than LC base
depending on environment

Results- Environmental Impacts on
Concrete Pavement Performance

« Importance of concrete shrinkage and
curling effects on performance in desert
and central valley (California)

Longitudinal cracking ~ identification of
causes

- Establishment of environmental regions for
concrete pavement design purposes

Ukiah Project, US 101

Dowel Bar Test Program

Retrofit - HVS testing

— Ukiah, CA

- Palmdale, CA

Laboratory test programs

- Corrosion studies (includes section of 11-year
old concrete pavement supplied by WSDOT)

— Mechanical properties of fiber reinforced
polymer (FRP) dowels




Concrete Maturity

« Laboratory test program (curing
temperature, time)

- Flexural modulus, modulus of rupture,
shrinkage, coef. of thermal expansion, activation
energy

Field test program (4 sites, high desert

area, CA)

- Thermocouples, strain meters, JDMDs, weather
station installed at each site

- Continuous monitoring from time of concrete
placement

Results — Construction Productivity,
Urban Freeway Rehabilitation

+ Construction Productivity (CA4PRS Software)
- 1-10, Pomona, CA
- 1-710, Long Beach, CA
- |-15, Devore,CA
» Construction productivity combined with traffic
simulation
- 1710
- .15
» Four-States program support
< Training of District Personnel
- D8,D7,D4

Contributions to I-710 Program

+ Mix designs
« Structural pavement section designs
« Contractor’s mix evaluations

» Constructability —~ both contractor and
Caltrans District 7 construction staff

- Traffic operations — District 7 traffic
staff
+ Follow-up program

Partnering Example —
HVS Validation
Rutting Resistance
of I-710 AC Mix

CAL/APT Evaluation
T |

mtre o UGAC MO0
oty | -t

RN

Rt Dapth. mm
&

a

Existing Concrete Pavement




Placement of Leveling Course Installation of Pavement Fabric

. Digout and Placement of Aggregate Base —
Placement of PBA-6A Mix Working Platform

Rich Bottom Layer Construction Contributions to I-15 Devore Project

A

Structural pavement section design

» Use of AC base rather than LCB

» Use of widened lane next to shoulder
Siab length

« Selection on construction alternative
{CA4PRS)




. . . 1-15 Devore Selected the Most
Compar_lson. Construction Schedule, Economical Scenario: Schedule, Traffic
Traffic Delay, and Agency Cost Delay, Total Costs
Schedule Max.
c
Schedule Cost Compari M Max. Construction Comparison Cost Compartsan (M) Peak
Closure Comparison ost Comparison (M) | o Scenario Total | Closure | User | Agency | Totei | Defay
Scenario Closure | Closure | User | Agency | Total | Delay Ciosures | Hours | Delsy [ Cost | Cost | (Min)
b Hours Delay Cost Cost | (Min) * Roadbed
7296-Hour Weekda
psiwniiomny B ‘54 95 | 164 | 259 | o0 Continuous 2 4“0 &0 | 150 | 20| W
S3HourWeekand | 510 190 | 205 | 395 | 195 TeHour Weehday
(:o;::du: Continuous
Contiuous 2 360 110 | 140 | 250 | 195 54;“#4 -
10-Hour Night-ime . Lontnuogs.
Closures 197 1970 | 58 | 204 | 262 | 35 Tobour ghetme
72-hour Weekday Closures were Selected as the Most Closures | - SR 3 -
Economical Closure Strategy Public reactions changed 72-hour closures
L ta anarnadhad confinuous cloasuree |

Counter-flow Traffic During
Construction

Distress in Existing PC C Pavement

Excavation (10" Milling) of Cement

rd - A = r
o oy gt R s =




AC Base Paving

PCC Paving: Outer & Inner Truck Lanes

AC Shoulder Overlay Shifting QCMB to the Median After the
, o~ Closure

Traffic After Construction New Technologies for Caltrans —

Introduction, Development and Validation

« Introduction of South African technologies,
e.g.

- DCP, foamed asphalt

Mechanistic-empirical design, AC and
concrete pavements

Long-life pavement design

- rich bottom AC

— Improved AC mix design

Validation of Caltrans thickness design for
ARHM-GG in overlays




DCP

Dynamic Cone Penetrometer
is used to determine in-situ
strength of base and sub-
base or native material

DCP verifies test pit, and
provides an indication of

continuity of structural
section.

Deep In-Situ Recycling (DISR)

+ Caltrans implementation
- Four projects; foamed asphalt
* PRC joint effort with Transportek

~ HVS test program, State Route 89 (Truckee,
CA)

~ Laboratory and field studies with mixes
containing:
*Fo amed asphalt
*As phalt emulsion

Calpine (near Truckee)
State Route 89

Calpine (January 2004)

Richmond Field Station —
MB Test Road




Modified Binder (MB) Test Road

« Rehabilitation designs and materials
evaluation for reflection cracking

« HVS test program
- “new” pavement (6 test sections)
— Overlays on cracked “new’ pavement sections

Modified Binder (MB) Test Road

» Overlay materials (6 sections)

- MB-4 and MB-15 (modified) binders (3
sections)

~ MAC binder (1 section)

— AR-4000 (conventional asphalt) binder (1
section)

- AR-G (asphalt rubber) binder (1 section)
* Thicknesses

- 80-90 mm (AR-4000, MB-4)

—40-50 mm (MB-4, MB-15, AR-G, MAC)

_ HVS Test, Precast Panels-District 8
(1 215 Interchange Area, Near Fontana)

Precast Panels — District 8

Precast Panels — District 8

Precast Panels — District 8




Precast Panels ~ District 8

Mechanistic-Empirical New and
Rehabilitated Pavement Design

« Flexible pavement design procedure.

+ Software version 1.0 developed for flexible
design procedure

» Much of procedure being calibrated with
HVS data

= Workshops for key Caltrans Staff

Mechanistic-Empirical New and
Rehabilitated Pavement Design

« Rigid pavement design procedure

= Evaluation of recently released AASHTO
2002 Design Procedure underway

* Procedure to be augmented with
additional design checks for longitudinal
and corner cracking being developed at U.
of lllinois, based on Palmdale HVS data

Mechanistic-Empirical New and
Rehabilitated Pavement Design

+ Overlay pavement design

» Developing simple routines for AC on PCC
overlays; will require extensive HVS
calibration (HVS data from Goal 6 Program
being used to define mechanisms)

» May be applicable to AC on AC overlays

« Calibrating empirical-mechanistic models
using Arizona and Washington State DOT
PMS databases for use in design
procedure as well

Economic Implications

« Benefits from;
— Constructability (CA4PRS + traffic simulation)

~ Improved AC and PCC pavement design and
rehabilitation (e.g., I-710 and i-15)

- DISR, 4 Projects completed by Caltrans

Economic Implications

* Implementation of recommendations for:

- Improved compaction and use of tack coat
and rich bottom AC

— Result -longer pavement lives, less
maintenance and rehabilitation

— Estimated net present value of savings
(excluding user and safety costs):

« Life extension 1.5 years — $50+ million
» Life extension 5 years - $160+ million

— With user and safety costs —sav ings even
greater!

10




Implementation

» Direct interaction with Caltrans and
Industry

e .g., long-life pavement task group for I-710 freeway
rehabilitation

« Working directly with Caltrans on items
such as:
«| nteraction in test plan development

*Me etings as new reports are compieted
D CP

«C oncrete maturity
*Pav ement constructability

implementation

« Information Dissemination
— reports to Caltrans (also posted on web site)
* (including 1- to 2-page summaries)
— technology transfer, UCB/ITS publications
— short courses and seminars (e.g., Materials
Academy
— special seminars throughout California (e.g.,13 PG
Training Sessions Fall, Winter 20005- 06)
- papers in technical journals
+ TRB, AAPT, ISAP, CAPSA

APT Program Keys

« Strategic plan

- developed by program management
- input from:

¢ ustomers

+0 peration staff

+a nalyses staff

r esource providers

- amenable to modification as project
progresses

(Prepared by Tom Hoover)

APT Program Keys

+ Adequate funding commitments for:
—long term operations

—data analysis and presentation of results of
investigations

APT Program Keys

* Partnering

~ purpose - maximize results
~ build on work of others
- share results

~ will enhance progress

APT Program Keys

* Long term goals

~ don't limit to product and pass/ail testing

~ must have at least 2 or 3 long term goals
underway

11




VINYO4ITVvD ‘O0SIONVY4 NVS | 900z | o¢ | g0

MIIAIBAQ Aouaby




090slouel ueg Jo
Alunog pue A9 sy Jo Juswpedsp e si v 1N

Juswabeuew jisuely/olyel) ajepljosuos
pue snoidwi 0} (3 uoisodold) aAnenIul 1810A
€ JO Jinsal e se Z00g AInr ul pejesio sem v |

Aouabe Juswebeuew
S]88l]S pue Jisuel} s,00s10uUBl4 UBS SI V| A

(VLA) ADNIOVY
NOILV.LYOdSNVYL TVdIDINNIN YL




SuoloasIaU|
00Z'/, ‘speous JO S9|IN 880°) -
9]
%2 YJOM 0} )|EM SIDNIOM S %6
("019 ‘1 ¥vg
‘lunpy) Hsues) Uo ale 4S UMOJUMOP
0] sdui} 8)JNWWIOD |[B JO %BY
4S ul
paJsisibal sopoIysA 000°0Gy INOAY -
S8J2IYaA 000'GE SI aseasoul
uone|ndod apIyaA swnheq .
000°001 J9n0
S| aseaJoul uonejndod 45 swnheq .
(A13) ‘snq ‘jied) saiouabe ysuels)
ealy Aeg oz jo 1sabie| SIV]IIN -
(syuspisal uoljjiw g Jano) ealry Aeg
Ul S8IjUn0d 6 JO | 0JSIoUBI{ UBS

S10V4d NOILVI1HOdSNVYl 4S




dojs
lUN\ B JO S¥00|q ¢ ulyim
8Je Sjuapisal JO %GE o
uotjjiw
/12 :sbuipjeoq [enuuy .

00G'189
:sbuipseoq Aepyoam 1unpy .

sjuspisal £0Z 66/
:uoljejndod ealy 90118 .
Sa|iw
alenbs §'/ :ealy 90INI9G
diystapu
Aq ‘A13unoo ul weysAs
lisuel) )sebie| yjuanag .

— TR, e e e s e

dIHSY3AIY LISNVYL :INNIN




‘9|geuleisns Aj|ejuswuoliAug
pue Ajjeioueuly pue aAioe)Ie ‘ajes si jey)
welsAs uoljepodsuel) aAlsusyaldwod ‘Ssejo plIom
e buiurejuiew pue Bunjesio ul sispes| aq 0] SAUIS AN

NOISIA

'spoob pue s|doad Bujrow Apusiolyse pue Ajojes
Aq oosiouel4 ueg ul 9y Jo Ajijenb sy esueyus ap) .

NOISSIN

NOISIA '® NOISSIN V1IN




Aljigels |eroueuly wis)-Buo anoJdw

seaAoldws ||e anjeA pue aziubooay

SJIAI8S Jawo}snd |euol}daoxa apinoig

Alejes 0} yoeoudde anpoeoid e ulejule|n
Ssaupaiedaid pue ssauaieme AJndas a}eAljnD

EL=!
JO sapowl Ajpusii-Ajjejuswuo.IAUS JO asn 9y} ajowoid

0osiouel 4 ueg noybnoliyy
spoob pue ajdoad jo juswanow 9y} anoidw]

STVO9O V1IN




suonesedgQ _— —_—
e Y sng
L m:_x._mn_ P —— $30IN0sS9y uonessiviwpy ———— w_mx_m—h( ssauisng uoonysuo)
— S Ruoyiny bu ! .
UIuUe|d Jowel) pue Bupyeq | | 2MRQ 3OS Uniy - puB 20UBUL SUEHY [Bwap3 Buwueid ABojouyda) | | pue sweibosd jendeq
[ ] I [ I T

030HO0R1] 3ABNDIXT

Buiuies} pue T Jojanq
IS ‘plo4 'd |9leyieN

Aunoag ‘Aafes amnoax3 Andsq

$y0L103d1a
40 GuvOo8 V1IN

NOILVZINVOYHO V1IN




jjels juswaolojus buyied gzg —
jejs aoueusjuiew 00z‘}L —
slojetado Jisuel) 00zZ‘z —

:sdnoub jsebie .

suolun Joge /| Aq pejussaiday .

seaho|dwg 0Og‘y

S33A07TdINI V1IN




uol|fiq 9% :weiboud |eyden .

LOA4 Ul uoljjiw 189$ :10bpnq Bunesedp .

SIONVNI4 V1IN



ol

%L°L9
P62°'8CE LSS - %L LL
Joqe/jlauuosiag / €91'6€9'0Z1L$
[ seainseg

|/ reuosiad uon

%S°'S

%T'E _~ - ‘98"

. I ) e Sv. 98y L€
olv‘'oL8‘Lzs ——-— 0 . sydaq s
lended e 19430 JO SODIAIOS

\
\\ / .x.r.m
.x.v.o mow.mnm._&w
| 880°¢92°'2Z$ \ soiddng
1Yo ® sjeusjeny

SFAUNLIANIAX3

Arewwing sainjpuadx3g
}obpng Bunesado 2002-900Z A




Ll

B %L9lL
%.L'ST 09Z'608‘cL1$ %2 €2
180'220'S 248 SenuaAdy J/ 000'SL1'851L$
sonuaAay Bupjieq leuoibayolels _, uoddng
N \ pund [eJaua5)
AN
#T¥ / ! %22
mwrncwmwmm wnwu 89¢'18.'VL$
S9110A099Y
_////!/ jejuauntedapidjuy
%10 B - %L'T
lgo'eges - 20TTILVPLS
Mod \\ o\..m 0 jsueneled

0} J9juel) pun4y \\ 99921269

%¥’L CERTTVETS
(8z9'zIZ'e)s \ .x,o 0 10} sabieyn
18d £50°¢8L$ .
0} Jajuely unpy / wesboid \ %20 Kbe
%t/ oyeususues N zicseprs FELOESPLS
6£9's8L0LS - Vay Iyvg SSNUuSASY oSty
IAIOSIY
WND Zm>mm_
- _ . . .

EmEEsm SONUJIADY
}obpng bunesado L002-9002 A




sassauisng poddns 0} Jaaouin} sainsus Bunyed pabeuepyy —

SBWIN|OA dijel) uelysspad ybiH = diysitepl ysuen ybiH —

Juswdojansp joedwod spoddns snooy uelsapad ‘opAolg —
sanio M4 AjjeoisAyd 1sop, s.uoneu Jo auo

S| 0osiouel 4 ueg Aym Jo ued sweiboid sjoholg ‘ueyseped —

Awouoos [eo0] susyjbuass iy ues|) uo snoo4 —
|le 1o} uonealoal ‘seoiAIes ‘sqof 0) sseooe sainsug —
dljjea] pue jisueld] ‘s|ohalg ‘uelysapad

1oy Ao . JepoN-BInL,, € 0dsbuelq ueg sayew vy A

A1D lepoN-RIN v
:S1I43N39 JINONOD3 S. V1IN



€l

199|} JuaIolye-jany e Buidojers(

yuljsues] ‘ob4s

‘lUnjIXaN :swalsAs Abojouyoa) Buinosdwy
Joaloud jiey b1 19ans paylL

sieal Qg Jano ul

YIoM)au s)l JO uonen|eAs apIMANO Isdl) S IUN
108[01d ssausaAoay3 usuel] ay) buneniu

SJI9ALIP pue ‘siabusssed
'S]1S110A0 ‘suel)sapad oy Ayajes Buinoidwi)

S3ALLVILINI V1IN




14

Aejeg pue Ajunoeg .
Ajoeden |eioueul{ Jno Buinoisdw|
aouewliolad swWa)sAS pue Ajljigeloy a2IAI8S

SA9N3TIVHO V1N




B/ 1106

August 30, 2006




| awil] Uo 9%,Ge - £6 suonesado
Jled J9INWWo / Aemgns Jejiuis uey)
janeqg Apybis 1o Jed uo si Aljigensl Aepol =
ubisap aosuewopad ybi A
sie0 Jybom ybiy A
sJoindwios pue Abojouynal J1uonIs|Ig A
suiel] JO |Nuo2 JaIndwod (|- A
aouanjui aoedsolae Juedyiubig A
‘JuUBLWBA8IYOe bulissulbus anbiun palapiSuo)) =
Sieah
09 1SOW|E Ul S81BIS pajlun ay) Ui WasAs 1.l pides mau 1Sl «

Z/6] Joaquweldag pauad() =

aAoadsiod |eOLIO)SIH

|||.




HSNE TANYYA / 3IIINCHHI

ealy Aeg ay;

Ul sem psiseaul [elded ainjusa "S N [Bj0) 8y} JO 9%,Z¢ ‘7002 U
‘seluedwo) 0QG aunHo- ui A0 BIoA MBN 0} pU02ag
abeltane gn uey) laybiy 9,49 ejideo/indino olwouoos

'S9)BIS pajun ey} ul uoibau ueyjodoisw aAPNPOId 1SOA

(uoliilg 00€$ - dyD
002) 1s8bJe| 1z S.plom 8y} 8q pjnom Awouods ealy Aeg

Awouoo3] ealy Aeg oy |




1¥Vv4g BIA ajnwiios saakojduwis
puepieQ UMoIUMO(] JO %61
(Uoisualxa O-g 940504q)

.. 1HVg pasn oasiouel-f ueg Bunisia
SISUNO} uoljjiw g°¢ Ajlenuuy
SUONBIS [ +iVg UMOJUMOP SU] JO allw Jajlenb suo uiyim jjIng uaaq sey
-S Ul 8doeds &01JJ0 MU JO 1654 1ENbS UoH|IL 9 a4} JO %0/ ‘€961 22UIS
00s10uRl

UeS ul |!e18i uc Jeah Jad uoljjiw 001$ Aleiewixoidde puads S19pU | MVY
SUCIIE]S 02S10UBIH UBS UMOIUMO(]

N0 B4} Ut pus 10 ajeulbio Jaye sdu Allep G96'22E S. | MY 10 %.9

Awou0o] eaiy Aeg ay) Ul 8]0y S, i Vg

| -




(rarA) Gt 1w

Aoy J|og Jojsue.]
61 od 4
@ 1 uﬂ,/u..! ey [euojBeyy @ (yeuury) Jopuio) joyden
N B

m%%m S upied 1uva @ R —

s (ssaidqg
Jenuwuwos Jouryy) 30y /——
ods TS, =

o M_E& R veD H,th,.,.,/. (enwy) uinbeor ues
asop ueg Bjueg TR, ORIGIIN/OAS ——p)

oL @ Sy @ —uojueseeld/uliang 1HVE
‘A UBLLION RN Ao heg

4#,/ —lujod Avg/Banqshid Luva

.
@ ,,,/,,,y Wwoweij—puowydly 14vE ===
s h

m&__%% MIEMON ,/« Ao Aeg-uoweld 1HVE =wemm

x Ayo Aleq
uoiBuIA Qd A// “Pucwwei dve

4 Ao -

OuoLSL <y 7 Jowseig 191505 o,,

4!11./

) W, o
g\\e A CO_C/”../Mf i , ﬂvﬁﬂuﬂ____)_A

eoyed

© piemieH yinos\y / /@ jeuoneu’ |

09s; UL 2
o U._MEMI v\ .

r-"m
e Asiien Ob\uwm.nwr N : poduy
. c__o1

[BUORBWIBI| : o
gy

puepieg
ocsiouely

uojueses|d

o :Oucmmmm_n_
AIaqng e

"

25
\/

UOISSIN I S Wve

« odangpapue S
Oou Vﬂu:wm_xww »/7 | UOISSIY IS LR9L
- » .
Howey @4«4?494 : ..macwo\ IIAID
r opmis sesuRID IS UYIZ t..(.cmo A Ucm_ 4 . uw Asar°.0Bjuopy
apaueg v o puepieons o._o_o.wo <quig
{uoness seysuesL) JINLALIY N
® puINMEO D
abpinioo, ; &
9  ©Oepuug s?: =S »MMMM@N ojesnes
© analeje O Ao ._0
© 45015 UM II-\ _pu._ - umojumoq @
\ © eze|d QLU TH o >w_“w»
© litH Juese. 3L s q = .
woke © SUON PP a0 13 [ puoWIYOIH O ——
10 ©) o_mmm spoD
@ pioouon m F andsye
@ )@ ® |
YoONUY juiod Aeg QURIBNEG e~
7:%?#&}'/ /Bingsnd . —— \u._oo:o_\n,u_@Nm:_:mE . seInoseH \\\
ol T e—— 5._02 5

e

/_  00POH]

\\ 8|ould

dep wsisAs 1 HYH

oweuRIOES \




0c 0c 0c a0g
R ?Em ‘weQQe) o 00 Cpay ,
- - 0C R 0C 0¢ - MOJIBA
R o VA 0c 0c obuel
T T Thueis we 00ie) 02 REEE S
- (weyzp-weg) U (wdg-weg) |(wegzp-wdy) | eaurq
>m_oc:m pue @c_cm>m_ Hmw Aepineg buluanj

mr

Gl

Si

m\cimr

|
|
1
|
1

(wd 7 -wdg)
Uc:mnm e

S

SAp

|
Tolhle)

i
!

Gi

an|g

oY

L.f') tol
i

|
|
|

Gl

pay

G/01L/G1

Gl

MO||B A

—
kY

- (wd ¢ - we g)
Aeppin

Gl

st

abuelip

S .

Gl
W?ca 6 - mv

poliad Jeoad

| (weg-p)

NV Ale3

VEEYS)

aur

Mpe

2]1N0Y Ue|d 90IAI8S




we 00:21
0} We Q'8

we 90-¢l
0} We 00:9

we 00:zZ1
0) We Qo'

seIq|IAl / O4S
juang

anig

- we 00:Z}
01 Wwe 00:8

W00

wd 00:9
0] We 006

wd o9
0} we 00:G

Gread) 2LUIOD

/ AnD Aleq
/PUOWIYOTY

Poy

‘we 00:Z}
0} We 00:9

we 00z}
O] we OO%

we g0zl

AnD Ajeg
aulcd Aeg
 juowol4

MO||_D A

0] We 00:Q 0] We 009 o) We QO | /puowyory | 8buelp
wd 00:9 wdog:9 | A Aea |
0] WE 00’6 o) We Q0G| Auowald TN
- Aepung | fepineg Kepyoop, | 9oy | eurl

3DIAISS JO SINOH :Ue|d 821Ai9S




spoilad yead Aepysom BuunNp S8RIYBA €G UIIM aUI-UO SUIRJ} 99

o
2
L

e
3 N

- 0L/6/8
0L/e/8 |
w@ .

omiesog Apesy |
- onsibo o
sBIqiIN/O4S/Iand | enjg

wn_d.._.O._.

ew(o/AN0 Aleg/yory

1

0L

AU SINOH Yead

KD Alegauiod Aeg

- Juowil4/puotuydry

MO||[o A

1.

abuel

| MOJIBA

Juswidinbg :ue|d 82IAI8G

18 | 0ue/s 6 AnD Alegpuowsid usaio
sien) e1of | wei| sod paiinbay 9INoY aur
w:uo xmma suies |
R S . R B




saleo) aleq 2/6G

S8)N0Y¥ sng bunosuuon Jzv
syoey 9ohoig ¢¢/°z
S19)007 $9J0A2Ig 976
seoeds bunjied g6¢ o
(sooeds 237°5) §107 Buied Z¢
(seoedsoLL'LL) sguNjoNNg Bunjied |1
slo)ena|a ol

SOYdIMG auljuiely /81
SOJIN Moel | e

SalINl 81N0Y GO |

suonels ¢y

SIeD ey 699

SJIOPIWISURI | OIPEY YUNI] /01
SUBH/SIUDA 26

S1QED N\X G g JO SO|IN €2
suonels bulyoums zi
sdwngd/sdwng ¢/

sSuole)SgNg 1oMod uonoel| G/
sisindwo) |023U0) uiel | +0Q
si0jeedsy /4

S99U9-] MO JO S9N ¥/
SOOILDA BNUBASY-UON 9|G
sSubig uojeunsa(] uirl| 09¢
SQuUiLOBN ale4 ppy 29l
SAUILYOB JIOPUBA 18401 | 667

o
®
L]
®
®
-]
®
*
e
®
o
)

soueualuie pue Juswdinbg | Mvg




0}

(1) sisty oydels)

(G'/) seneuasaiday Bunayieip
(6) sio1eI8dO QVD

(6) s1o1pny

(6) syuoby Buiseyoing

(1) 15hieUuy swioichg

(08) steaulbuy

(1) suepiuyoo | J9indwon

(G61) suepiuyde | oluonoe|3

(PEL) SIONIOA 90IMIBG WBISAS
(S2Z) solueyoaly apiusp

(02) sueniuyos | auljuiep
(L61) s1e010 29110

(Z6) stoxiops Aunn

(61) sto0nU0D e

(8) sisteads voneaunwwon
(€0P) sioresadQ uel |

(z1€) syueby uoneg

uny 1 +vg axep oyp ajdosy ayj




L1

%GZ ‘Aeqiseq Aepyosin N

%8¢C Aeqisop Aepysap
% /1 ‘Aegsuel | Aepyoapp

%PVI%9S  Meadyopesd Aepyeap

‘GBI o AR : (86¥'V62) | Aepyoo
LZ6'G6i. | 00g'|ve 92l G.c AN RARY 967z PY29AA
poyElS lauenp

dn dwey,
alojag Jauen f1s1epn UBiH
88A GoAd 66Ad LOAd 90A4 Aeg

soiseg diysspiy




9017

\§ | 90-ADW
[ 90-10W

FYOé
N

—— T

FYOS5
A T

g- yO-des
ryoning

Q - p0-ADW
7010w

FYQ4

- £0-INf

- £0-ADW

- £0-HOW
- £0-uor
F ZO-AON
Hzo-des
HzoInr

Year-to-Year Percent Change

FYO3

FZO-ADW

- CO-IOW

FY02

- Z0-uDf
- 10-AON

- {o-des

Core Average Weekday Trips

v -

5% 4
0% -

5% A
7O
G’:‘J

15% -
10% -




(bunseuwr yeys suoneiado
JE pamalnal) suoday sjuswwon lawnsuo) Apleap) =
(samioey
JoUsIQ Ut paysod) speyn Ajyiuopy Buioqg apn Iy MOH, =
(Aleuenp s34) Aening Juswuosinug ssbuassed =
(slojoau1 jJo pieog 0)) Hoday souewlopad ALsyeny) .
(s1eah z A1and) Aoaing uonoejsnes Jawojsny

buliojiuopy eouewlopad




il AsUNASA-UGt PUR BUIPUNOL 01 S0P (101 10U ARLI SjUED1A

pausiessiq  pausnessiq pausies
INEYN 1BUMBWOS jesinaN Jleymswios  pauysiies Aiep

niiil
Z T ¢

Paysies %98 :
payshes %08 :
paysies %8/ :
paysies %v. :

¢1dvd
AQ papiacid $821AI8S aY) YlIM NOA ale paljsiies moy ‘||edanQ)

uonoejsnes




Gl asuodsai-uou pue Buipuros of anp 103 10U ABLI 5118218

JON WBIN
JON Ajenuya@ 10N Algeqoid  Jo yBIN Ajlgeqoid AlenuyeQ
Ry ey e S — %0
1> Lo
¢ ¢ %01

%02
-%0¢€
L%0Y
%08

PUSWIWOBY PINOM %E6 7002 M %09

puswwoday pINop %06 :Z00Z |

puaWIWOd8y PINOAA %06 0002 ° ' 9,0/

PUBWIWOD3Y PINOAN %98 ‘8661 |
%08

¢1s9N6 UMO} JO JNO 4O PUdLY B 0} ] HYg PUsWIosal noA pinopy

1¥vg ui epld




9l

%L+ [T Alliqeral g Ajinge|ieae ioje|eos s
%SG L+ B $58004d punjal 19391

0Ol + B sa)eb )1xa je saul| Jo yibuo

Yot T+ sejebaue) Jo Aljiqelay

%GE+ Atiqerjas ssuiyzew buipuaa ool

L T (P AT R Ty P R U TR R TTE YR

sbuney abeteny ul abueyo juasiey

suies) buljey 921AI18g Jo[ejN




%S'Ss
%6'S

%006'S I

%09 ]

Vol L S

..\..N.h.___
YatL
YoF L |

D
TR'L |
0oL

Yol)'8

ll'R

p—

Buideospue) Jo eoueleaddy
JUDWADIOJUS UOISBAS BlE-|

alisgam Aob | Yv'g

Su0I1109UU02 snq Ajpwit |

suondnusip @31A18S U0 UOIBULIO|
SSoulUBd|D UoHEBIS

aouewuojiad swi-up

Bunied Jeo jo Ajjigejieay

sulel} uo sjeas jo Ajjigejieny

Sn08)N092 pue |njdjay jpuuosiad | Yvyy
Suiel} Usamyaq suondauu0d Ajswil |

sjo| Bunjied ui 801104 | ¥Yg 10 80uasald
abeubig

SSOUIUBD[O/UOIIPUOD SMOPUIM UIE |
Ayiigeljal pue Ajljiqe|ieae Jojeaal
SSBUIUBD[D WOOLISOY

Ajgejieae yusbe uoneis

swa|qoud suely jeuoibal Buiajos diysiepesT]
SUOIJIPUOD UOIB)S ||BIDAQD

sbuney abelaAy Ul JuswaAosduwil Jusdiad

- ———

sules) buney 8s1A18S 18I0




gi

%l I SUIBJ} UO [9A8] BSION

YS'7

Y87 1R

YoR'T

%0t 1l

Yo l'b |
Yo9'F |
Yol'F
Yol'F
YoO'F §
%06t B
%S §
Yl's 1
VoS

Yol'S

JusLWIanIoud Aoljod Bujows oN
Suiel] Uo SJeas JO HoJWo)

sulel) uo vauasald soijod | ¥Mvg
Ajige|reae ssinpayos pue sdepy
JuaLuaalojud Aotjod Bupjuup pue buneqj
1.YVvg uo AJLNJas |euOSIac|

sulel) pieoge ainjesaduws |

sjo| Bunped ur Buyybiy
Ssauljuealo J0IeAa|T

uonetsdo Jo sInoH

nujesb jo svy) 1dey suoners
82IAJBS JO Aouanbal

ssadoe Ayjigesi

SJURWAIUNOUUR 'Y ¢} JO AlielD
SUOHE}S Ul 9ousasald 921104 1LYVY
SSaUIUEd|D JoLBIU! LBl |

Jonaixs ules) Jo aosuereaddy
Bumaed sjohoiq jo Ayjigejieay
niyelb jo aaly 1day Jousiul uiel )

Z00zZ 1oA0 sbunes abeiane ul mmcmco JusdIad

sobueyn buney 90IAI8S JaYI10




G
it i

L8]
{ Ry R U W AN S I TN Y1 IFY .

rsamed ) IINY N O 43

p
A[ wE U e o 1o Guges oy

gy

L]

YolICH

)

SUCIEDS (13 "y
&
A ..)n.n..«: ___:_r;__’._.__ LI
A 4

o

2 ey S :.i..m:___::__ﬁ_

)/

SM00SY

astou ey

A A

SSEB A AGE Y

JONVLECEA]

g [ane s i,
B RS RIS NUCET] [ ! E " &

moeloy 1 Qime <

Aneppgn 2ag

Srenha ) g ey aonics e e

sanssyjabae )
¢

ERU TR TP

002 Mey) jueipenp




0¢

Yed us|n) Jesau wajqold Aouednooo asie e pue sped yoely usyoiq Aq paiejap
alom SUIEI 621 UDUM puZg AR UO PaLIndd0 aoiAIas Ul uondnisip jsabley A
swa|qoad Ydomjauainduwoo yolepy Jaye pasoldwl yonw pudy 4

Jeah 1se| Jauenb
DWES pue Japenb 1se] 18A0 Juatuaaoldwi Jyblys INq ‘j1eob mojaq asuewIousd A

aunp Aeyy  (udy  Jen ga4  uep 29Q AON 12O idag  bBny  Anp aunp Aepw  jlidy

[ROC) o

S)NsSay ,

%09

%L,

%08

06

%001

uled] - 921AJ9g AW {-UQ

uiel| - adIAJ8S awl-uQ




¥4

1ayieam ubiuaq Ag papie ‘uswancidw abile

aunp  Aepy dy  sew

984

uer

A

|eob 8ACqe suleWa) SoUBLLIOYad A

2a¢} ey

[BOC) mm

synsay ! | ~

I
/ /

AN

RN

fldy

00¢

cov

009

008

0001
002t
00rl
009l
0081
0002
00ce
0ove
0092
00862
ooo¢
ooce
nGre

SINOH }O JBQUINN

Aujigelay - wewdinbg Jen




7C

_ 1snbny

Ul aul-y uo ulbaq 0] sauoyd sal spuey yum sauoyd
AS91N0D a)NYM pue Aousbiaws J0JEAS|S JO Juswade|doy
.. ~ |eob pepeaox] A

aunp  Aepyy  pady e ged uer vaQ AON 100 wdag  bBny  Anp sunp Aepy judy

%00
940G
[EOD) mm
%06
5}INSaY |
%G6
™~ T~
~ :..fxi.\\\Llltll!L.f:! - A ]
T b 1 %001

suoine)s - AJljige|ieAy Jojens|3




€e

aouewiiopad |eob anoqy 4

aunp Aepy mdy sely g4 uer 99Q AON 1O ideg  Bny  Anp eunr  Aep  |udy

%09
%04
|BOC) e |
nwi %08
oAy EER
%06
—— flﬂ/h‘ — ~ J I —
%001

wiojie|d - Ajige|ieAy Joje|eos3




te

[elo]s r—

s}nsay

0l A le palsel bulag s wajgoid
wel10)921] 91eb alej 8|gISSaIIR 0] DIEM)JOS MBN A
Jayenb 1se| uey] ajel JUSPIDUl JBMOTT A
%66 @A0ge AjljigejieAe panupjuod A

aunp Aely  mdy ey ge4  uep 29Q AON 190 1deg  Bny  Anp sunp Avpy  udy
i - “%09

%04

%08

%06

) e e T T — A

%001

AJllige|ieny ajes) D4V




siapenb om) jse|

10} puaL} piEMdn 0} PaINGLILIOD SUCIHISOd [EUOIPPR UD| A
Aobajeo yoes

ul Jayienb 1se| JaA0 JuswaAcsduwl JYBIS UIM Jow |BOS) A

7 10 900ZA4 €10 900¢Ad ¢ 10 900CA4 1. O 9007A4 b A0 G060 AA

Ssaul|ues|) 1012AS|]
pue Wwool)say ‘uoners
:Jo Bunel aysodwon

[EOD) mmme

sjinsay |

0

UONEIS 9PISU| - JUBWIUOCIAUT




0’/ 18 panuiuoo sainseauw [|B ‘18w [B0S) A

# N0 900CAd £ 10 900cAd ¢ 10 9002 A4 | 10 900CAd ¥ N0 SO0ZA-

0

L

c
Buiyo1d MopuIm JoLIBUI Uled |

[EOD) e - niyjeld Jousixe uel | )

synsey [ | 1yelb Jouaiur uel | .
10 bunel aysodwon

9

Vi

Lisijepuep uied |




1z ley Ajies ur anp sadA)-oj0id jeOS MON A

sled 20 uo Aemispun juswaoeldal 100|4

pa159)

bulaqg ale saibaleils JuswAojdap JaUes|O BUl| JO PUS JUBIBKYIC A
S193)) puowiyary ¥ Aun Ajeq ur Juaswaaosdw ybig 4
Alojoegsiesun ||ns synsas ‘Jauenb sej wol pabueyoun Buey A

>

¥ 1O 9002A4 £ 410 900CAA ¢ 10 900CAd 1 KO 900CA4 Y 10D GO0TAA
0

|20C) —————

synsay

ssauljuea|n) ulel]




69 08q £8 Gt 86 CG Yy ) 9cl NOHYIWNGANI 2O O
8 € g Ll 4 q ve 0l L SINIANWITAENOD
69 29 18 0¢ | LOL 69 ol 13 6l AHAM YO IV LO L
z | G G € Z L G ‘ (96-6-01) WVRIDOME XIS MAN
% e € I € I 7z < N (G6-£-2) SSTANIINYIATO NIV
Q Ll 6l gt 87 at a7 el 8 SEUDIMO
8 8 ] Zi Gr S wl Gl 6l - ST IHOUS ONDRIVA
0 0 L 0 ¢ 0 0 0 0 ADIAMEIS sNd
0 L 4G S Z l € 17 £ ST O-IV
L € A o 0 L 8 9 5 NOLLVINHOAN] ADNISSV
41 0! ! cl A 2 Cl el Gz INFNJINDA B " INIVIN
L O é 9 8 L 0 ¥ é SNIVHL
G v / v _ Z 9 9 v T Tssauliuea) NOILVLS
G Zl 0L 01 Sl 9 9 G 1 TANNOSH A
G 2 t / 4 9 oL z / S LNHWADINNONNY
z Z Z € ¢ Z £ 0 L (96/8/2) SADIAMIS FD110d
el s L ve el A 4 el Q7 . ADINAES

Leasnbngl grasnfingl 7 1snbnyg LS Aing vz Ainp LA 01 AIn ¢ Anp 9z aunq

GlLEnbng  gisnbnyy | 1snbinyg SZ AN g1 Al LL A ¥ Ain JzZaunfy 0z aung

90072 - Aepuoln ybnouyy Aepsen |

Hoday Sjuswiwo) Jawnsuon) x.}mm.ﬁ




Ipamg [-Ti= ] HEa L] (52 oFro Apoeng #i'0 14 Apntrngy = 8,9] = Apaayny @D =7
L INeEO AL INaad'a g R INGaETY TR Y INEGSD TR PG NG T
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
Vo & ] ] —_ . ]
e [ T oo T
v a2y 111 ___ " .
uom 1 ' __ .
v !
g oW n
gl e [ [T e Tepe=h)
S Y|
L] - s ——
ALNKPIVIVAY - INIWNHIMTS Hv] NOUVIHOSNLL HIMD NOUIIvELL nei19Ag waI18A9
TOWLNDD G3LNAWOT OELUNDD NIveit SCISAVAA
seng AHA'W0 *ea Ay G LD A USOH %508 %NO0 ey %1'GH %08 %00 uMDO REAS WTRI %8
“u!H INESTT Wy L IR ey FEL TV ARV ™Y WEL TV AW Pon PRI TV AV Y
SSSSSSSSSSSSSSS L TEM A PME TN T W MMM B WD B W ARG AR DI RRIODR ORI TH T MR W Y 0 0 K100 W T
- - T m R~ e m
e - "
™ - B e .
] E -
. . u e =
= an =
"l L] »
= = - " m
- - " - o ma » — - -
-t - - P ealac It obnd = A - . =1 1 1. - =
GHOONBA- ALNIEYIVAY DV SEVYE] -ALMNENYIVAY OJdv SEvEHVE) NOLLVLE A1T3dis
ALMGYINVAY HOLYASTS ALNEY TYAY HQLVAT H ALNEVTIVAY HOLY TvDES
Apmmp W'/@ WD %l Apwan L4 e=ra <n hHO0SS SH0EE ] B Aoumgy NESLE  WD'YE
PRI TV SAOV W PO TR TEOE FOEUT NS T8 PONLC INIEETY PR INSEET] TR
“““““““““““““ ' L L ') L£ L ] 28 —.“ﬂ d‘!—!!ili!iﬁh!a“'_ dﬂ-‘l‘!!!gisaid_ﬂn i-ﬂ--.’!"!i-!‘!
s s o B - H - -
Y SBOLMMEY - . o
- e - - - o »
" o - g bl
- It
= - o -
- g - popeie -
08 - . o one
" = o -an nﬁh!..-.__njﬁ-.mu.l -..-.Li!l! ~
™ e = It »
ARDELY NOUVLS 308NI ALMMENTTE - INSAIKNES VD BINIADNI Al3VE SOALEE JALLNG
ALNENVTIVAY 0LV VIS AINFWINCHIANE
LY a9y

e e TS D ;8mopomoammoyy o e R

TP A N WT MR Cu Mt 1D KN LD dB Y Y

rgvarpryraarsoara—
ERARAEENENINI

lLuVvs

cSHEEE0E EBRAQLONT




0t

Algeioipaldun 1o) DUIALIS -
‘leuonen)is AIoA 2Je S|000101d =
S12pl JNO 0] B|gESOJOSIP 10 SNOIAGO SAEM|E 10U 3|RUONEY A
suonoe aljgnd Jayjo pue aouasald
ooAo)dwa / Juswaalojua me| Jo sAe|dsip a|qisia Aloa olqnd Aiap -
DuiuapJley 1obie) sauaos ayl puiysg .

‘uoljuanald
uo 51 snooj ‘oiydodiseled Ajjenualod 0s ale saduanbasuod oyl 9sNeoay

aWOoIPUAS (Jeah) yiuow ay) Jo Ajtond ay) piIoAy
‘uoneziueblo ayl Jo ainyno ayl ui AJUnoas uielbuj  «

‘ABojouyoay
pue (Y ‘selouabe 18yljo yim sauped @aym oyl JUSAUISL LUO(] =

1ob1e1 9jgesauinA e st ‘alnjeu S) AQ ‘UsuRn) dgN
139 01 18Jy) ONSI|2o) ‘SNOLIAS B S| WSHOMID ] =

soiseg pue sa|diduid




Le

‘polebie
usa(q aArY |9BJS| pue
slodebuig ‘uvielug leal

‘Douel 4 ‘BISSNY ‘Uirdg ui salouabe yisuel jsed

ay) uj “e|dwexa Juaoal Jsow ay} snl st elpu| ‘Aequiog -
jisuel;

U0 JNO20 SYOBJIR 1S1I04I8] JO 9% 0% 01 £€ ‘Ajjeouo)si -

'S1S110419) 40} 1obie} awiud e ||1}s St lIsuRl| =

¢ PBUIBdU0Y) SAN 2l AUAN




Ze

ot~
S,
2

‘asn Jenbat ul jou
seale obri0)s pue swoosas ‘suonels 1oadsul Aenbal app “sabeyoed
10 9jdoad Joj saoeid Buiply pednpalt JO POACUIS] OS|B SARL S\ A
"sloop abessed-ss010 pue ‘sjeuod ‘ainonas uoiisuel agn| Aeqgsued ]
ayj ‘Buipjing uonensIuiwpyY YA 94l Se yons walsAs ay) jo sjuiod
(20D 1. (Sepeduleq) spiejjog pue selswed ‘swieje uoisnijul pue Anuo
Buljieisul Ag ainjoniiseljul |BOIILO JNO PBUSPIRY SABY OM ‘| | /G @0UIS A

BuiuepieH 19bie] .
SaII[IgRIBUINA N0
SSOSSE 0] SJUSIUSSOSSE Pale|al AJINDSS |BISASS POIONPUOD DABY SAN

1 1/6 150d

191eS 1My Buney




¢e

WL LY JGINONND L
43 MRt s NYTHASHTIR

EXIVLLY IEHHCEHES]
ACI NEIM HEHH

SRR T

ANIAAIS

WILEAE AMOBIAQY
ALIENO3S5 ANY1IWaH

&

"Wi9)SAg AIoSIApY
AJUN28g pue|BWOH ayl 0}
SJUBA® puk S}ealy) 1S1i04id)
|enuajod Joj sjoooioud
asuodsal pal sey [ MVg -

J19es 1 Yvg bunie




43

_E “fensnun s§ ¥ Aym pue pariosqo asey hok jeym 3], » ‘wiayshs 13vg a1 Jo fuunoas

773
anute Koy .h pue fiajes ayy aowoud 0) 19V
uaym asijod atp Yum yie1 o) jgejieae Weway “adjod "s19Y10 pue jjosinok 393104d 0y 19V
134v4 12 ‘nok 0] Suoum swieas BURRBWIOS JI 1S)auUnsUl
ok 1snuy “dijay o) 000L-6L9(LL8) 10 000L "IX2 [IeD ¥ wis110443) jsuiebe
.:10

«2150] nok ary,, Jo .cnok djay | Aepy,, ‘se yons suonsanb
yse pue Ljsnoidsns Buineyaq ate oym ajdoad yorvorddy »

‘papusneun 3] sabexyoed Jo

seale pajousal o 186 0y bulkn sidoad ‘Buueiio] ajdoad
:9jchuexa 104 "y yuop 1wy sburp pue ajdoad jo aseme ag x
“JUSLIUCAIAUR JioMm ok Ul susaned [euliou Jo aleme ag x
IQQOQQQ_\\NESS—\

" |LN Wodj buluiel | ssauaiemy

A1Noag Hululen uonoesy pue uoiuboosy AJIANOY IS0 | Ajjuadal

alow pue ‘Buiutes (jesiwayn pue jeaibojolg ‘1espnN) DEN palepdn
‘Buluesy wisuous | -uy parepdn paalesal aaey seakolduls aulpuol A

‘PaA3ljal Jou ale suoloidsns Jisy)

1 JeBeuew B 10 301104 | YV |12 0] payse ale Aay] "loiaeyaq snoiidsns

BuiAeidsip sjenpiaipul yoeoidde o} way) 96BiN0oUD pUE JUSWUOCIIAUS HIOM
I8} Jo ssouaieme aadojdwa d1owoud o) padojorsp sem welbold | IV eyl A

sweiboid Bulues| pue sssusiemy askoldw]

191eS 14vg Buyep




66,6 ~rrmimnm i
'3) Hodaa ‘33 339dsns nok j) * ’ m @.ﬁ\wv_umﬂ

iquioq IS0} snoidsns e Jo siaynuapl jo sealojdwio
10 asexyaliq ESS..__ spuiwal—i|eoldA] 1ou pue ‘snomidsng
S e, AISnoIAqO ‘uappiH - punosbiapun
uopuoT ay) Aq padojaasap jediouud

1OH 8y} uo paulel usaq aaey sasAoidwgy .
| 'O’H pue ‘sabexyoed shoidsng
bumods ‘uodesp 104005 savholdwa
10} SO8PIA Buluiel) pajejal AJUNI3S |BIOAAS |

palnqguIsip pue padodasp sey | Mvy

Ja1eg 1 Hvea Bunjen




9t

*31 yadas pue Aeme 2A0W *SI3Y}0 LIEM

@ ‘lensnun fuiyjawos aas nok jt
i ‘Stuay papuageun poday “sIounsUl INoA JStup

e 0 .a:ou:.om:B.mEGanwuem:g:

§aﬂﬁ_& ._.._ .m::_o.—wmmw_n_
‘acn a "$SaulJaje Ino
pPaseadul aA,9M

o a
e U3 amoann vy e usuidinba pov <poia APmans s pappt aaarg

$10}99)a(
quiog

"‘G0ONZ 1SNbBny Ul N0 pPajjo) sem

SJ010a1ag quog, ubledwed jsaiej oy |suuosiad | HvY

0} AjIAioe snoioidsns o sabeyoed papusjieun Jo snoloidsns

Aue bunuodas Aq ojes | Yyg desy djsy 01 siabuassed
sabeinozsus ubledwed ssaualeme siea pue saha s | Hyg »

siabusssed IO 0} bunedunNwwoD

————

joles 1Hvg Buniep







i e

T i e s
L B T
il s




(896 1) 10¥ uouing Aqg
A1) 3yl 03 polisjsuel] =

UoISS|WwWwoy
10qJeH ejuiojije)
SB £98| Ul paysi|qeisy m

Usny pjon
S;elulojlled ul papunoy m

A40ISIH ANQ -5,




"

"IYbisianQ pue 9dUBUIDAON




"Ybs uoln s 9
S?UDV GGt

QUI[210YS
S 0JSIDue




(0002 'Soje1008SY UluEY Joday joeduy dlwouoo3 :92in0g)

SoXe) |eoo]
'8 OIE)S JO uoljjiw 0ZL$ Ul peynsas A

SONUSASI Ul uol|iiq 9° | $ pelessusb A
Sqol L£G'6Z peonpoid A

SuojesadQ uog
OdSsiduel |

UEBS 01 1>edwi| djwouo)3







lleday diys A

9SInID Jsbussseq A
BRN!US OLIOISIH / [eluowsie] A

wemog Ae / seoinieg loqieH »
SOlI9] A

SUOISINOXg A
sayoune ojqng
|- SBULIB\ [EUONEOIDDY . Buiysi4 podg A

Buiysi4 [BloJawwo) A
SUOZ 8pel] ubleioq A

buiddiyg obien A

SaSsauIsng
SWNLIB JO 01j0j1104 9SIDAIQ WV



|RIUSWIUOIIAUT =

AMIND3S pueswoy =

S9IdURIdIT bunesad =

sabus|eyd maN










o e mme—————
. R A .y
. b

-~

e







IR PINTR £ Ty
2R OR
...EZ;




9]do3d 1deiny 1eYy ] sanide] =

QWNEBW J11UdYINY =

UOISIA 919|dwioH) v =

JUOIIId}e M OIqng
B JO Suryey Y,







AIOLIEA =
90U3nboGS =
STHUTIT N

S3101]0d 9@9edg uadQ




Aemdjjem
1U01}191e M\
snonuiluo) y

£

IUUoD




"S|eAldlu]|
bunjjem
91NUI / 01 G
le saceds
uadQ Jofep
JO 9duanboag =




"Saniunliodd
UuoI1eaIdd
Auep 13440 18y
sodeds uad

Jllqnd JO AlolIen =




sjuswdojanaQg
10fe =

Jljqnd pauuejd
pue builsix3

saniunjroddQ yuswdoroaaqg rolfey




SRR i e : AR

eaay suipying L1194







