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STATEWIDE DESIGN AND ENGINEERING SERVICES DIVISION
September 20, 1999

Re: Upcoming NCHRP 350 Crash-

worthiness Deadlines for Work Zone
Traffic Control Devices

Henry Springer

Executive Director

Associated General Contractors

of Alaska

P.O. Box 240609

Anchorage, AK 99503

Dear Mr. Springer:

Your members should be made aware of upcoming implementation deadlines for work zone
traffic control device crash-worthiness standards. As you know, National Highway Cooperative
Research Program (NCHRP) Report 350 defines crash-worthiness standards for roadside
appurtenances. The FHWA has set implementation deadlines.

Standards were implemented last year for category 1 work zone devices (cones, candles, etc.)

and certain category 3 devices (crash cushions and truck-mounted attenuators). Standards will
be implemented next year for category 2 devices (traffic signs, barricades, concrete barriers, etc.).
All category 2 devices purchased or fabricated after October 1, 2000 must comply. Most existing
devices on Alaska projects do not. Existing non-compliant devices may be used until the end of
their useful life (about 3 years for signs and delineating devices substantially longer for concrete
barrier).

While last year’s implementation of standards for category 1 and 3 devices caused only a minor
change in procedure, next year’s implementation will have more of an impact.

NCHRP 350 implementation direction from the Director of the FHWA Office of Engineering is
enclosed.

Please pass this information on to your members.

Thank you.
Sincerely,
Michael L. Downing. P.E.
Director

Enclosure



Mr. Henry Springer =04 September 20, 1999

cc: (without enclosure)
Colleen Ackiss, P.E., Traffic Engineer, Northern Region
Chuck Correa, P.E., Construction Engineer, Southeast Region
Dave Eberle, P.E., Director of Operations, Central Region
Gary Eddy, P.E., State Construction Engineer, HQ
Gary Hogins, P.E., Chief, Design and Construction Standards, HQ
Pat Kemp, P.E., PreConstruction Engineer, Southeast Region
Michael Lukshin, P.E., Traffic Engineer, Southeast Region
David McCaleb, P.E., PreConstruction Engineer, Northern Region
Dennis Morford, P.E., Traffic Engineer, Central Region
Kurt Smith, P.E., State Traffic Engineer
Mike Tooley, P.E., Highway Construction Engineer, Central Region
Steve Van Hom, P.E., PreConstruction Engineer, Central Region
James Weed, P.E., Construction Engineer, Northern Region
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DEPARTMENT OF TRANSPORTATION
AND PUBLIC FACILITIES

3132 CHANNEL DRIVE
JUNEAU, ALASKA 99801-7898
PHONE: (907) 465-2960

TEXT TELEPHONE: (907) 465-3652
FAX: (907) 465-2460

STATEWIDE DESIGN AND ENGINEERING SERVICES DIVISION
September 20, 1999

Re: Upcoming NCHRP 350 Crash-
worthiness Deadlines for Work Zone
Traffic Control Devices
Eden Larson, Director
Associated Builders and Contractors Inc.
3380 “C” Street, Suite 100
Anchorage, AK 99503

Dear Ms. Larson:

Your members should be made aware of upcoming implementation deadlines for work zone
traffic control device crash-worthiness standards. As you know, National Highway Cooperative
Research Program (NCHRP) Report 350 defines crash-worthiness standards for roadside
appurtenances. The FHWA has set implementation deadlines.

Standards were implemented last year for category 1 work zone devices (cones, candles, etc.)
and certain category 3 devices (crash cushions and truck-mounted attenuators). Standards will
be implemented next year for category 2 devices (traffic signs, barricades, concrete barriers, etc.).
All category 2 devices purchased or fabricated after October 1, 2000 must comply. Most existing
devices on Alaska projects do not. Existing non-compliant devices may be used until the end of
their useful life (about 3 years for signs and delineating devices substantially longer for concrete
barrier).

While last year’s implementation of standards for category 1 and 3 devices caused only a minor
change in procedure, next year’s implementation will have more of an impact.

NCHRP 350 implementation direction from the Director of the FHWA Office of Engineering is
enclosed.

Please pass this information on to your members.

Thank you.
Sincerely,
Michael L. Downing, P.E.
Director

Enclosure



Ms. Eden Larson -2- September 20, 1999

cc: (without enclosure)
Colleen Ackiss, P.E., Traffic Engineer, Northern Region
Chuck Correa, P.E., Construction Engineer, Southeast Region
Dave Eberle, P.E., Director of Operations, Central Region
Gary Eddy, P.E., State Construction Engineer
Gary Hogins, P.E., Chief, Design and Construction Standards
Pat Kemp, P.E., PreConstruction Engineer, Southeast Region
Michael Lukshin, P.E., Traffic Engineer, Southeast Region
David McCaleb, P.E., PreConstruction Engineer, Northern Region
Dennis Morford, P.E., Traffic Engineer, Central Region
Kurt Smith, P.E., State Traffic Engineer
Mike Tooley, P.E., Highway Construction Engineer, Central Region
Steve Van Hom, P.E., PreConstruction Engineer, Central Region
James Weed, P.E., Construction Engineer, Northern Region



o Memorandum

US.Ceccriment
of Trenscerichicn

Federal Highway
Administration

sumec::  ACTION: National Cooperative Highway Oate  Aucust 28, 1998
Research Program (NCHRP) Report 350 Hardware g ’

Compliance Dates
HAecty 10
. . - o o Altn 2!
Director, Office of Enginesring HNG-14

w
d

a

3

*c Regional Administrators
Division Administrators
Federal Lands Highway Program Administrator

On August 28, the Federal Highway Administration’s (FHWA) Executive Director, Anthony R.
Kane concurred in the proposed AASHTO-FHWA Agreement on the NCHRP Report 350
Implementation that was prepared by the AASHTO 350 Task Force and submitted to him on
July 1. In this document the task force recommends that the October 1, 1998, deadline for the
use of NCHRP Report 3350-tested roadside hardware on the National Highway System (NHS) be
extended for selected hardware categories. A summary table showing extended implementation
dates for several categories of roadside appurtenances, includihg some work zone hardware, is

" attached. The information in this memorandum, as it relates to implementation dates for
complying with NCHRP 350 testing and evaluaton criteria, supercedes such information in the
July 25, 1997, memorandum on “Identifying Acceptable Highway Safety Features.” Division
offices should work with their States to update the State standard drawings, specifications and
policies to ensure crash worthy barriers will be incorporated into NHS projects in accordance

with the attached implementation schedule.

Although the table and accompanying footnotes are generally self-explanatory, there are several
items that warrant special attention. The implementation date for the NCHRP Report 350-tested
guardrail to bridge rail transitions has been extended to October 1, 2002. However, all new
transitions must continue to satisfy NCHRP Report 230 evaluation criteria. Design details for
several NCHRP Report 230 transitions have previously been distributed via FHWA Technical
Advisories T 504026, dated January 28, 1988, and T 5040.34, dated June 8, 1993.

Although in most cases, the AASHTO-FHWA agreement states that upgrading of existing .
hardware that meets NCHRP Report 230 requirements is not required on 3R projects, an

_ exception is made for w-beam guardrail terminals and cable guardrail terminals. Specifically, it
should be noted that aithough the agreement provides considerable flexibility in retaining
existing hardware meeting NCHRP Report 230 criteria on 3R projects, such flexibility does nat
exist for w-beam guardrail terminals. Also, please note that an extension or exception may be

_made in the furure for the 3-strand cable anchor if planned NCHRP Report 350 tests of the
current design are unsuccessful.
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Also, a change from the guidance in the FHW A memorandum “Traffic Barrier Safety Policy and
Guidance” dated September 29, 1994, is that existing Breakaway Cable Terminals (BCT's)
should now be replaced with end treatments mesting NCHRP 350 criteria in conjunction with 3R
work. A recent NCHRP Report 350 head-on test of the BCT with an 820-kg car at the test

level 2 (TL-2) impact speed of 70 km/h resulted in unacceptable passenger compartment

intrusion indicating clearly that the BCT is too stiff to accommodate end-on hits, even at reduced

speeds.

Regarding work zoue devices, the implementation date for Category [I devices (portable sign
stands with signs, Type [, [T and [II barricades, vertical panels, intrusion alarms and other devices
not expected to cause significant velocity change) has been extended to October 1, 2000. Under
Category [II the implementation date for truck mounted attenuators and work zone crash
cushions remains at October 1, 1998, but is extended until October 1, 2002, for other devices
within this category. Other such devices include portable concrete barriers and devices similar to
Category II but with masses that could cause significant velocity change. Portable concrete
barriers with joints that fail to transfer tension and moment from one segment to another must be
phased out by October 1, 2000, unless an engineering study or in-service performance study
demonstrates the barrier will provide the performance requirements of the site where it is to be
used. Also note that other Category II devices (other than portable concrete barriers, work zone
crash cushions and truck mounted attenuators), such as portable signs with hard (plywood,
aluminum) substrate, that have not been demonstrated to be crash worthy must be phased out on
a system wide basis by Qctober 1, 2002. Details on acceptable work zone hardware are
contained in my August 28 memorandum, “Crash Tested Work Zone Traffic Devices.”

Implementation dates for Work Zone Category IV devices (arrow parnels, variable message
boards, and portable traffic signals/lighting equipment) and for Miscellaneous Hardware -

(ses Footnote 18) have been extended indefinitely pending the results of additional research and
analysis. Appropriate dates are expected to be announced within 2 years.

oy W ™

Henry H. Rentz

Attachment



(‘paninbai jou st ogg Sunow

_ a1empiey Suijsixe Jo juawooe|day) suoitsn)
WD)SAS WU (3918 159, - ‘pasnbay] 10N 8661 ‘1 1990190 8661 ‘1 1340190 ysesd
JHUAM 159 - | 46 4aS 6T )0
11 sal, - | vwawt vy MLl (‘pasmbas sy ggg Juneau jou
[euuu) jresprend puokaq | asempiey Junsixa jo juaae|day)) (,S|rutuu) jrespiend ajqea 1daoxsi) S|puLg g,
ajquo 1591 7% dojaaa(] - pasinbas JoN 8661 ‘1 1990120 8661 ‘1 1990190 jieapient)
(‘panubal jou s ggz Junaaw suof)isuelf,
0SE 199w 0) sudisap uoljisues) atempiey] Jupsixa jo juawaoe|day) (0£z 129w 8661 ‘1 1°20) ey 23pug

maul 53} pue dojaaa(] -

“panmbay] 10N

cC00T ‘1 4990120

2007 ‘1 4990120

0} [tespienD)

(260UDS) 150d poom 6D 153, -
(Z0UDS) O ‘walshs

wieag}-m jsod-jeam 159 |, -
(960IDS) 6L 1591, -
(W90NDS) YU 153 -

‘pannbay 10N

(‘pasinbai jou s1 ogT utaw
arempae Sunisixo jo Juawaor(day)

y8661 *1 1399120

(waysAs weag-m 1s0d-jeom 1d20%3))
+8661 ‘1 3990190

s1atueg]
ueIpay pue
‘squijiey] 23pugy
‘sjiesprenn)
:s1atuegg
jewipnnduoy

UO(] 34 0) HIOA\

punuavjday
IPIM-WIISAS

Srfosg UL

SUOPB[IBISU] MIN U} 3S[)

$)8IARD) 79 ,SIB(] uopejuowajdu] s Moday JUHON

: adAy
atempaefl

Kyajes

adA 1, aaempae]] Aq sanss] uopwyudmdpdur} jo-Lrewung

2210,] yse ], uopejuawajdwi 0S€ OLISYVY




2

(-9)1] 991A19S [RULIOU JI3Y) ajajdwod
K9y} se §991A9p JulIsixa 1o aseyjd

('9)1] 291A19S [RULIOU 113} 9)ajdwiod
Ao se $991A9p Gulsixa no aseyd

ueo sa19uady) 0L O Ajdwod jsnwt | ued satouddy) °,,05€ ) Adwoo jsnw 0i531A2(J

00 120 | 19Yy® paseyomd sjpun maN | 00RO | 1aye paseyoind s)un moN 1| K&10891eD

|(§91A9p QULISIXT 159D YSeI]) - ‘pasinbay 10N 000¢ ‘1 1290120 000¢ ‘1 4290120 auo0Z YIOM
(2J1] 991AI9s jeULIOU ('2J1f 991A49S [eULIOU
13t} 219}duiod A3ty se §991A9p oy 91ajduiod A3y se $32NAIP
Junsixa o oseyd ued $919u93V) dunsixa mo aseyd ues $919u93 V)

*40S€ 0 Ajdwod ysnut 86 120 | 0§ 01 Adwos jshut g6 190 1 45291820

. soye paseyasnd sa31A9p MIN | . soye pasetoind §321A9p MIN { K103212D

auopN | posnbay] 10N 8661 ‘1 2290190 | ' 8661 ‘1 1990190 U077 YIOM

juawaviday

IpIm-widshs (S1aford Ut Suopu|[eIsu] MIN U} 350} ad{,

atemparg]

ano(] 34 0) 10 s)gare)) 7p SAvd uoppejuamajduif OS¢ jroday JUHIDN ISEILIN




suonisn)
(*9J1] 991A195 [RULIOU J19Y) (*2)1] 991AI9S [RULIOU JI9T]) yserD ZM
ajojdwoo Aatf) se SUORISHI {SEID 91ajdwos £ty se SUONYSNO STID 79:510|ENUINY
Z M pue syL Supsixa o aseyd 7 M pue sy ALL Junisixa no aseyd pajunopy
ued s919u28Y) s 01 Ajdwod jsnw | ued satouady) ‘0s¢ 0 Ajdwod s | i, :$301A3(]
86 190 1 1oye paseyoind spunmaN | 8610 | 1aye paseyund sjun maN 111 £103912D
-auoN | pasnmbay] 10N 8661 ‘1 1990120 8661 ‘1 1990120 Uo7 JIOM
Takiaomisesd aKnpromyseld
aq] 0} pIjBISUOWIP SSI[UN Q00T a1 0) pIjeAsUOWIAP §SIUN Q00T )
‘[ 1O 1¢ ajqepdasde aq Jou (M | ] 120 JINE ajqe1dadae aq jou [ia
131jout 0) yuIwdas wioa) juautow | IINoUL 0 yuaui3as woaj juatuon
pug Hojsud) 13jsusl) o) ) peij pue 1ojsud) I3jsuea) o) j1vy 1830 ,29uey K1190[9A
ajqeidadoe sputof )M S1311a8q JuY) 1daaxo spuof )M s1apLIeq I8l ydaaxa juednooo
AQIOW M ¢ | opr 99patas jeiwIoN 1T 9po(duind .u:»uu_tum jrution 131 3pa(duiod | juesyiudis asned
JAiromysend Ka1[) s39jAap Sups|xa yno aseyd 1) $2IJAIP Jujjs|xd jno ased 0j paroadxa,
24 0} ugd $3PUIdY) "0SE WM Adwod ued $aIUWAdY) OSE WM Ajdwoo | 3 gp < SISSEN
pajesisuowap | - [1eNs 700z ‘1 10 1Y paswippand | s 200T 1 19O 128 paseioand Suiarffng
waaq | s)un maN 000Z ‘1 WO 49 paepdu | spun maN 0007 ‘1 120 Aq payspdn 1} A0dare) Ui
jou aAeY JeY) 2 Jsuut J3tp)oun 0} JuIwdas auo 2 Jsnut 31)ous o) JuAWIas U0 | PAISI] $IANAA(
$321A9] s23jA9p J0J | Wouaj juawionl pug UoISUI} IJsus) | Wolj JUIUIOLY PUB TO|SHI) JJSULA) 1$991A9(
pasiaal 1o mau dojpaa(] - | T0 1RO 1 I8 0} [1eJ yetp) spujof Im sIajLIeg 0) [1u) 181 spujof m s19)1a8g] 111 A103912)
saotaap Junsixa 1591 ysei) - paspbay 7007 ‘1 194010 2007 ‘1 1240020 2u07Z YoM\
yuaavdayg
IPIM-ISAS Shaforg Ue SUOLIE|[BISUL MIN U1 3S() add g,
atemparjy
uo(] 34 0) HI0M sjuaany) 7 Sl uopwjudwddur] OS¢ yodayg JUHIDN K)jes




-y jsod-yirom oty 10) SIST) HOREIIND JO ooue)dodoe ¢

(‘moj2q £ 910N Ui pajId wnpuriowaw sj ut uaA1d s juawd
auejdasoe ay) Junaauwt aampeaj Junsixa ue
Juaund o} woy) Fuiiq o).st 9gewep yseId Jo ISNEIIQ NG aq jsnw
0291 ‘PaAOW 3q IS JEL]) SAINJEAJ JO JuIUNEIN
[N Ul papuatuodds

uo 2ouepind s, v i1 ML) 08T poday QYHON Ui sjuowainbar o
Avd ‘UonaIasip sit e “Kauashe vonodsuel) g ‘sS9[AUIAIN "EHIANUD
10 UOLHPUOD 9110 10 YIpIM ‘gpesd Kemprol padueyd e jo 9sneIIq papuanxa 1o ‘pajotuisu
‘Aouade uonjepodsues) 2]qisuodsal aif) Jo UOIIRIISIP A} B ‘0tz Hoday Ul
19A9MO[[ 9]t S)j) S1UFUOD O] S} °T IJON Ul put ‘9191 UOUIUY A1 ], "PIMILIGO SI uondaaxa
euwtad [je 1R s 2| esaudd oy |, ¢

pauajaad o), -aoujd ui ueiwal Aew
sjuatuaninbaz asuedaoan aty 199w Y} SaINEI)
uFisop v SS2[UN LHIILED JUILIND 139 PINOYS s1a9fo1d g pue uopot

“SUOISUD}XD UM DULAP [[RYS Kouafe uonepodsuel) y)

21| 0} S1 24M)E3) © I|Lp 21|} 10 SPIQ 10J PISIUIAPE S| Paj|eIsul 3q 0) s 2an

Ml pue uonajduiod [uyssadons uodn juadunuod sy aep siy)
sejdar |

SU0J Mau Uo saInjeaj Ajajes judu

jo aoumdaooe fng b
vurua) prespiend
pupy-ut,, puajxa Jo uiejdl

(‘UONE|{RISUI MIU B ))1ISUOD 2INEI) € O) snedas sofew 10 ‘sjuawsnipe ‘suoledoal

*§1S1X3 UOU 2IAYM pI|[RIsul 19
's1910M JUN0IIE F210j 10 FuTUIUTEW Aue

U0 UM SINDJ0 2INJEAJ B JO UOHE[[RISUI MIUY °T
dwiod Kjijnn 3o £ousde uonepodsuesj £q pajjeisul
jeaj ¢ Yoy Jopun jafoid uononuisuod B ajep o) st uaa1d ae 1

:S910N
| -r-..v.q;_/:\..

0S¢ 199w 0}

00 190 1 44
apewt aq {|Im ajep uonejuowajduwy
ue JO juauIdUNouUY

00120 1 &q
apew aq jjim ajep uonjejuwa|dun
ue ._c .:o—:ou::0==<

=l |

(et

NI (rd
;ffu \V .WA?QI.&-

L alempie] |

sudisap mau 159} pue dojaas( - ‘pannbay 10N ab24e1ad aP24el2d shoaue]|29SIN
1Sd1Aa
auoN | pannbay 0N 18661 ‘1 399010 18661 ‘14290120 Kemeyjealg]
00 90 1 44 0090 1 A4
apeul 9q |[im 9jep uonejuawajdwy opeus 9q J{Im jep uonejuouajdun 539180
"0SE 1o pakejap g JO JUIWIDUNOUUY ug Jo JuIWIIUNoUUY Al &10391e)
i) sudisap mou dojaaa(] - uolisioa( aPdAedd aiP3Aelag 2U07 YoM
yuatdaedoy ,
IPIM-ISAS S1foad U SUOIIE[[BISU] MIN U] asn add],
asempaey]
U0} 34 0) N0 $)8IABD) 79 SAje(] uopepawa)dur] gsg 1oday JUHON PAETLIS




1 1HL,) S201ADp 2SI 0] sauljapind uonejudutUisul pue Junsar aperdosdde arow dojaaap o) Aeatgpun aie SHOJJ "DANRAIISUOD
A[12A0 ST UOLEID SIET Y pajuoipitl ma_._ Junsaj, dygp> sassel {[IIM SID1AID Juwpuelsaay jo dunsay a1 01 satjdde uoneuawingsul
paanpal su) s1sadins Og¢ poday 9y, "uolBJUIUIISUL |S3) 99Nl sassnosip wnpuetowats Y MLl P ai, (g aouum pana £661 ‘ST
AInf Jo oot VAL 228)  ajqer sty ul Ajo1esedas palaAod s10jENUI}IE PIUNOW-Yon) pue ‘SUON|SND [SE1D QUOZ JIOM ‘SIaLLIEq Kiezodua)
ajquuod a1y sapnjout osje K10 SHEY, -KUIIOMUSEIO WL} 9B O] paYjipout ale £at]) SSIJUIN LIOOS 9IIALIS jO 11O paseyd aq pjnoifs asatJ,
“[rey 03 pajoadxa aq ued ‘spioddns st sajxe o1 Jojout Gujjerodiosul asot|) s 1Ns ‘s131jj0 pue sjuawannbaz-aoueidagaw OS¢ poday] 19t 0)
pajiny suotjeulguiod uds pue poddus udis ajqenod swog 3y gp uetp) 1912913 SISSEAU )1M §ID1AAD [01JU0I JNJjEL} SIDAGD nrkodae) i
*g 2ION U PaNNO oWl VAR AU} Ut eHaibo 3t Juyaawu Aq s301A9p | K10921e) AJ111n0-J|as URD SIOPUIA
“UONEITJIHA-J[3S MOjj O] | K10da1e)) se patjisse}oal aq o} |] A103918)) U1l $321A3P JO 5ISSL|I UIEHII MO][E 0} apew aq pinoys suogiyg ‘1l
(g 910U U1 PaNd £G661 ST Ajug jo ousw Y M 92G) "9y ¢p 19pun $ANAIP
9U0Z }1om 191])0 pue ‘suueje uoisiul ‘sjoued [e91119A ‘sapedLLIEq £-79'7-"1-0d4) ‘(sudis im) spue)s udis ajquitod sapnjout {f £108918) 01
LG6G1 ‘ST AInf Jo owatt v ML 211 JO ‘g 99 ‘Y WuaWBHY U LU AY) Supoow Aq s301A9p | £109918) £J11199-)17s ued SIOPUIA ‘6
‘("samyea,] A13Jes
Kemysig ajqeidasoy Awmkjnuap] :USIIDY :109[qng ‘sadtjjo Y Y MIT 0 ‘Gunsauiduy jo 99yJQ 101031 Y MIL ‘LG61 owatl 661
gz AIng VML 99s) siyay dunuem 1o sudis se 1jons sjudtutIe)e Motjiim saqu) pue ‘swup ‘sau09 onyse|d sapnjoul Apuaimo | K&103918) '8
b661 ‘67 Joquaydag pajep ‘aoueping Aonjo,] K1ajeg 1arureq]
ayjei], :UGIIY :10algng ‘1ojesisiuiwpy wieados ] spue je1opa,] pue s1ojelsiuiuipy jeuoiSay VM 011019211 2ANNOIXE VML L
aoueuwojsad pay a|qeidedde |
J0 p102a1 e Kq papoddus agq pjnoys sjqejieAe si jeujuuaj paygijenb oS¢ poday] € [nun sudisap uiisixa Jo asn pantnuoy "S|EUIuL)
presprend ajqea pagienb ggg poday usaoid ou 918 2191 |, ‘WISAS JO ad£) siy) 10j uo1jdadxa jo adA) swos opiaoad o} A1essagau aq Aewt )l
‘Pa12)UNOIUD 18 SININIYJIP JI kP uoljejuawajduy 661 19G0I00 A1 133U 0) a12jdutod aq ued Junisa) ) jeif) JO JUIIDI NS (] Jjim Junsay
JO [2A9] SI) J1 WRLDIUN SE] (i) jrespaend o[qea LOd 18IS HIOA MIN 341 JO $159) OM] 10] 2]qu[ieAe s1 Fuipun,] “jusuneEal} pud
jreaprend 2qea 3y 40) SIS9) U0NEIYILID JO soue)dasoe v Al pue uona]duiod [iyssadons uodn juaguruos si ajep syl jo aouejdaooe [Ny -
-suopjisuel) 19110 Kjijenb o) Aemiopun a8 SHOJJH “e119)119 32urjdasde (6¢ poday
1apun patjijenb yoea aaey uotjisued) 1adesed 2)210u09 padetjs-0)-wieag-m 9])s U0 jO SUOISIIA 1sod-poom pue -[231s ‘661 AR JO SV 'S
) -sJuipeyy 23pugl Jo Funsa ], yser) oy
192lqus *L661 ‘0¢ AR PIIEP ‘UOISIALQ pie-[BIapa.] ‘Jatfy) woy wnpueiowaul v il 298 ‘sFuipies 93puq apquidande uo uonyenLIOjUl
10, ‘siarurq [rupniduo] 191110 Jo 3501 Wolj JiIp suipies 98pq Joj saL0siY] Julisa) YseId ML ‘sjuaanbal gz Hoday] 1w jou
su] WaisAs SI) Yim posh Kjjensn jruiu) umop-pawin) atj) Jeif) o pajutod aq osje pnoys 1| -su9)8As weag-m 1s0d-jeam 10j uondasxa
ue 0y 13A1d o Aviu UOIEIOPISUOI ‘PIIINUNOIUI 1k sannoyyip J1 8661 Anf Aq paajdwiod 9q PINoYs pue 3je|g i Aq pajonpuod
Juiaq 21e 5159) 950 1('T |2A9°] 159, 19 STY paau-jo-iuaj jrespiend weaq-m jsod-yeam ayy]) € [2A27] 1S3, 1® wiaisAs jeapiend weaq




Jnsal jjim s ¢ Junaaw sudisap jeqi-patoadxa st §i pue Aeasopun st sqind o) juasefps preapiend jo Junsaj, S0y

asatji 10§ Juipting umouy ou si 213} 1nq ‘PIA[0S 99 Ued s21213 HoA[nD pue ‘jrepiend snipe-poys ‘UIAIND A} 0 PAIIUU0I jrespiend oy g,
-passed Ru1aq 0) 95019 2} 0) PIAIN[OQ S| SHIA[ND |{1j-MO] 10] jreapiend ueds Suoj v “suojjeayjipous sefiuls ydnony) 0gg 1291 ULd JuUdWIe3N)
asou-[jnq pue jreapiend stpel-poys 9y, ‘sajeis oyl Aq papaau $221A3p SNOIUE|[IISIUI [BIDAIS JO Funsay pue juatudojaaap oy ajojduwioo

0} ‘anjuy 1eau ay ut *ajqissod s 11 12} PIASL[IG §1 1] "SIUIN AIBMPIEY SHOJUB[[IISIL P211U9PI 34} JO SUOISIIA AjHIoMYseLd apraod

0} §110]J2 Matl 2JRIIUY 10 SHOJJ9 9SOY) Isnfpe o) ‘papasu ji ‘pue Aeasopun spiojja ssasse o} sw} apiaoad o) st Lejop paredipul 3, “61
-§3)21§ pua PAA[ND pue ‘uonisues) [tesprend

WIRAG-9LIL1-0})-WILIG-M AL} ‘SUOLIEUIGUIOD GIND [le3p1end ‘SHOAIND [{1j-MO] 1940 s[iEspIend ‘jruiuLio) prespiend  asoujing,, 91 ‘sumal
preaprend snipel-poys aie Suig uoneuauw|dull 10§ uoljelapisuod je1oads SunjueLiesm Se PIYHUAP] SWI)E d1eMPIRY SNOIUL|[IISIN "8]
‘pasn aq ppnots Aa eatoead ase spoddas [euSis oyyjen Jo sajod L)jnn Aemeyealq a131Mm “Jaaamof] ‘sjuswiannbal ggg Hoday ap woy

spoddus jeudis pue sajod Lipnn spdwiaxs g 910N uj pejio wnpuelowaw VM4 ‘L661 ‘¢z AN AL ‘sautjapIng (OS¢ 10 QLT poday JUHON

211 Japun ajqeidagoe ase spoudig oyffv4] puv sarpupuny 'sudig Avmy31y 40f srioddng [p.amjoniig 10f suoyvayfivads pavpuvis QLHSYY 24
JO suolpa po 1 10 §861 3 124112 Jo sjuawalinbal Aemexeasq atj) Japun ajqejdadsoe punoj Asnoiaoid asempiey poddns Aemexearq L]

*SOU0Z }10M Ul UIALID 10 UOTEULIOJU PIPISU Y)im sjsHOjoW Suipiaoad ysyjduode [[im jeY) $321AAP 353Y) JO Juswaoe|das

10 uawaaejd 2y 10j s31da)ells 9A1199])2-1509 “13jes dojaaap ‘papaau ji ‘PUE MIIAIL 0] PUR ‘S3DIAIP FUIISIXD JO SILOISH] YSEID pue

9511 9]} AUIIEXI 0} *AIIOMISEID SIDTAIP 353t[) SUIYEUS 10 SAINSTIUL IATIEWIA)|E IIEN|EAD pue 9A132109 0) W} Moj|e 0y s1 Kejap siyg, ‘91

(g @10u Ul paNd £661 ‘ST Anf Jo owa VML 93g) ‘juawdinba Sunydy ajqeiiod

pue ‘sjeudis oyjen) ajqupod ‘spieoq 9dessow o|qeLIEA ‘sjoued moue se yans juawrdinba [01ju03 JYJe1} JUOZ JIOM SIPN{IUL Al Lodare) ¢l
‘0 € poday ur euajud souejdasoe o) Japun payijenb aaey s1o111eq 91210100 ajqeitod adeys-jf,, omL vl

, "Pasn 2q 0] st J1 1M 9}1S ) JO sjuawasinbar aoueutogaad ayy apraoad im

191G 941 sojesotap Apiis aoueuLio)sad 991A1as-ul jo Apmis Suuaouidug pue ji (9) 1o apng udisaq 9pIsproY OLHSYY 9661 21 J° €6
afed uo Junuwys  suonaauun) jeuoneiadQ pue pajsay,, st paist sjulof 9y a1)) Jo U0 Y)im JaLLeq B S j) (9) 10 gs ¢ 10 gz sHoday JUYHON
113 Ut pasodoad spuawasinbar soueidasoe oy} jow put pajsal tseld uaaq sey it (&) J1 AyIomijseId palapisuod aq [[im Jalueq v el
‘BupieawGug Jo 91O VM 11l Wolj Juitod Yuoj aq [jim St} 10 -SUOHITISHL



