Abteilung Stallklimatechnik und Nutztierschutz

& Projekte und Untersuchungen (mit Universitéten)

& Reduktionspotenzial von Emissionen u. Inmissionen aus der
Tierhaltung

# Bevorzugte Reduktion und Verbesserung im Stall

Stallklima und Tiergesundheit im Kuhstall & Stallklimauntersuchungen in der Praxis — Tierdrzte — LK —
Tiergesundheitliche Probleme
Schwerpunkt Sta”kUhlung @ Stellungnahmen und Beurteilungen bei
Genehmigungsverfahren, im Speziellen
St. Roman, 20.02.2013 bei Anrainerproblemen

E. Zentner @ Teilnahme an Bauverhandlungen wenn
Probleme zu erwarten sind

@ Auch Rinderhaltung zunehmend
betroffen!? Abstande zu Stall, Fahrsilo,
Giillelager!

raumber ! Lehr- und Forschungszentrum fiir Landwirtschaft Raumberg-Gumpenstein
qumperistein Abteilung Stallklimatechnik und Nutztierschutz \ ' ruumbe%em St. Roman, 20, Feber 2013 E. Zentner

gumpe

Ly ol g A a———



. . . HW-& n ’ ..w:«:mN.m m_.oN._wQGm.oN.:anm.uw LEH jﬂ_._’
,.a:EwN.m nvoN‘_wnwn_.oN:wEoz«m Lwﬁ jﬂ_._

(00) 2qa1139g apudyalsoq usabunyiimsny (00) 2ga113eg apuayalsaq usbumjiimsny



Joujuez '3 £10Z 19994 "0Z ‘uBWOY IS Emﬂgmaﬁum._ Joupusz '3 £102 13994 *0Z ‘UBWOY IS Emu%wmﬁum._’

jleqssnjjuieaq usbunbuipag aJogne yoinp
BunjsiaT 19p %GgZ puUlsS bunjjeyJiopury Jop U]  :9)J9\ *

uauojjejuazuoygnels Jop Buniaiwiuli
m::._w__.::ao any xXn7 00¢€ SIq 00Z *

4

3Ip ‘Pn7 49p u_m;omn_ss.m

é ._O_u ud IZyn 21q :°G 'sqQy ‘8T § 'OYdSL *

elUOWWY

Iw uabla)s = asebplua.i 1apo -peysg = "Jwwoy usabunuidyds
31U [|EJSWIBAA W :UOIJENJISISJUIM * -1ayn|bnz uaydljpeyds nz Yaora1aqgial L

Wi s9 ssep auyo ‘uspiom 1610seb |asydamyn
uspuaydlaisne pun udpuJdanep ulauR Jn) ssnuw
U9||e1S Uauassojyosab ug :'¢'z ‘z abejuy ‘OAUL'T *

(poyBipuimyossab-) bunbamaqyn =
%0L > S1q %0S }3%61yanagyn
(02).91 siq .1(0) 4njesadwaynTy

4

4

:G007 739596Z3nYdsIansapung WIoUSIYOSY
_,a 19pury - UsIoPjEJRWIP||[EIS uabe|puUNID YDIIZIPS95




EE%%EEW Jeuuez '3 €107 19994 0Z ‘UBWOY IS EE%EE:U

Jauyuaz 3 €102 18924 "0¢ ‘uewoy Is ES T

uagabab Jeqjapiwun uonesijowy » JynyeyosHSZ Jogn Buniansls e

EUSHAGIV = BLIPMIEYS » iBunjyoeqoaqoapiA Jnz alopuosaqgsu| »

eseydjayung 4op uy usdwepioN « (33eAA 01 UadwejjoN apualyonajyoemyas)
aseydijyungqyg-9 =
puayoiaisne Y g 19Yyajsua)d0li] =

(xn7 0zz "pulw) aseydiyorTy gL -9L =

Jyejabsbunzyajiap atabulien =
ualanbunp 19q 8}194S)Y29|Yyosan) alaynid =
awyeujneajn4 ajuabialsan »

JEHAIY 91I9SS9CI9A # ¢,SSa1)S = USPIdWLIBA (pue)SY SN ‘}ewioinelajniijery])
jjuasaimabyoeu 9, L pun 9, usyasimz Bunysia|yo|iN USJENAIN Y USYDIJYydkU 199 jIdyjdaqung anjosqy «
Jap Bunyoyt3 auld jsi ‘uspunig g} Nz siq pun xn Q0¢ siq
‘bunjyonajag apuaydlaisne pun aysljzjesnz yainp uidjly = :BYMY9NIN wweaboadiyosi

Bunjyonajag - 31 10pe4 élleysiapury wi ysne awwesboadyyol



adwnb adwnb

JoupIez g €102 49994 "0Z ‘UBWOY IS EW.H%EE:.Dh J8ujuaz 3 €102 18994 "0z ‘uewoy 1S EW.H%ECL—J.Dh

Hniqy

BuNWQJISUBPUIM — < éé|abuepy - usbunjjels snaN




EE%EE:@

Jaujuaz '3 €102 13934 "0z ‘uewoy 1s AqLUND

EE%maE:m

Jsuusz '3 €102 42924 "0Z ‘uewoy s ES T

‘usjis|ge Yo\ Jep usgebuy Usp Sne usjelynT JSWWOS Wi Yols
UasSe| U|[E}S Uajaun|ab 8.y Jn4 “Jeqpuamue Jyoiu BunyeyyaIAyd|ip Jop ul Sixeld aip
1N} 9Salp puIs ‘J|BYIUS US|[EIS Uslepn|agsBuemz nz usjesynanu L-0L68L NId SIp eq

Bunynisbuemz jw sjjeisiepury sjwwepabawlem ‘Buasso|yosab ind

vee | 9S¢ 0ce 18l | 6¢l 6 11 ¢S | ve Japutiseiy
161 29l el 18 89 4 (14 JapuuBunp pun Jagey
0001 | 009 00S 00y | 00€ 00Z | 0SL | OOl | OS B3 ur

M € UOA Jnjesadwsiuagny Jap Jagqnuabab

Jnjesadwapynyjels Jap Bunyoys3 uabisse|nz Jap uoA pun yaimabial |
woA yexbibugyqy ul s1emsey pun us|ingiyonz ‘yaiabunp ‘Jeqiey

404 L- 01681 NIQ ydeu Jswwog Wl (y/sW ul swglisuswnjoAynT

9|Ie3siapury Iny uajeiyn(-yssiiy)

[lelS wi uazuajngany
"MzZq uapalyosiajuninjeladwa] uagolb UoA yoia|bsny «

Jowwog wi awiemsbunjyens pun -1ai1] Jap Bu

(wudd g Xew) }JO}SIoSSEM[aJoMUDOS»

(wdd gz xew) yejuowy «

{Wwddpo0z "Xew) pIXoipus|yoy e
ebpeyosg »

yaybnyonag w
:UOA Jodsuesyqy =
alai] 419p Bunbiosianynjyosi4 #

Bunynjjjeis 1op aqebyny



Jaujuaz '3 €102 48934 "0Z ‘uewoy 1§ Emﬁ%wﬂ&um ] J8ujuaz '3 €102 49934 "0z ‘Uewoy I Em“_%wm&um 1
0€ ST 0o0‘og
9T €T 00'st
69t 0sty 1534 (384 P6€ SLE 00Z
124 (44 0002
- 9st LEY 6T T0v €8¢ S9¢ 059
0z ot 00'ST
- SEY LT 00t 8¢ S9¢ 8hE 009
9T 8 00°0T
" LTV T0b 8¢ £9€ TS€ 1233 0SS
ot S 00's
" o o 66£ €8¢ £9€ 1S€ SEE 6T¢E 00S
APsisid ZyosuSnelL abugjapneqs 0000T 0006 0008 000£ 0009 000S 63 ur W1
63 u1 BunsivIYOIW
BunyueynelsiyIsAA N JsisbunynT Jlausyo

9SSBWPUAQaT = T "UIAIRY € UOA Jnjeladwajuagny

Jap Jagnuabab injesadwayels Jop Bunygqyl3 uabisse|nz

Jauld 18q assewpuagaT Jap pun BunisioyojiN Jep uoa yeybibueyqy
Ul ayny| 1y Y9I YoBU JOWWOS W Y/eW Ul SWQIISUSWNIOAYNT

..“_..r..-.s._.._. %‘
"

walsAsyn|qy pun -nz uabunssawqy 3j|eassapuny iny uajesyyny(-yosuy)



18uuaz ‘g

€10Z 42934 "0Z ‘uewoy s

,.__Ew_._ma_._.__:m
JEL TS|

Jaujuaz '3

€102 42924 "0Z ‘uewoy s

EEWEQE%
JBQLUNGY

(3n9) essewpusge By 00s Jne usbozeq

STl JEIENEET

00'L usbaiz/sjeydg

oc usuusybunryuauusyaba]

St lsuynuyisepy

5/°0 133 pun uaneg abnyoel|

Szl usnes spusbnes pun By gg | siq usnesbunp
Se'l B 05 1eqn sulamyosise

0T By 0g siq sulemyasisely

5S¢ By G¢ siq o1

5Z'l lspulnse/iegexsein

opelsuonexidiiniy

BunjyalIsuCYNPoId/iiedal ]

‘UOUUQY USPIIM J[[23595 puaIynyyn|nz jrepag yoreu ol uassnw uayor] sa1( (£

assewpuaqa Y 00S = AAD (T

Q1011 sul SunuyjoN[o] pun [[el§ Wi SUNUJQUIQNSUIOYNT USYISIMZ PULISQY JONYOANO] = dYQUUIISAS (]

¥#ec0 0 ysw pun gl
L0 ol
G200 8
6200 9
GE'D Zr0'0 S
8¥0 0 4
G500 |
5900 |
(Biyejsbumsia) Giuam nz ep) Bissenzun Z >
[EVNGYA] [REFXSTAT)]
uebunuyopuepy usb ]
-1SUOS I8po uwisisuad ‘uain| ayoe

‘uBlo | UB UsyoB|LIBSes)

-niuyasIsnbyn|qy-juesss)

(,BUUWBISAS 18P0 JUoBYIg

"uspielsl] USJSpUE 13q | 9|[8qeL She aps/\\ sIp Jn} usiopjejsbBunuyosiwn "z s|j@qeL

uabu nssswoaqiyoseyosyn|qy

*(uasLizdiynw

Nz Z 9||2gel Sshe usiopjeq Usp W T 3j|2ge. Jap aM3A\ 3Ip puls UsbunjydLSUORYNPOId
"MZQ USMBIDI| dJ9pUe Jny — Japuliydnz jne usbozaq) Bunyn Jaydiinieu
19 usbunuyowney Uaiapue pun uspiuydsienbyn|qy UOA UsgQlBIsspull 'T 3|leqel

uabunssawaqaydeyosyn|qy




Jeupusz -3 £10Z 42924 "0Z ‘Uewoy IS EE%WMEEML

-+ ‘Bunpunziususbun
- usIsnH - Bunynyiaiun - ge el JnjesadwapadiQy aisuu|

(0002 19JQUUIBIS) [%0G WiN JeUO|\ Ud)sIo
Wi uswyeunz alp uaJaiznpal uianep abe] G sje Jebue| aip usbunyuesyig

wnjsyoep) woa Bibueyqge yuels uoiynpoldawiepn

(|ysnpaasbunysio auyo) snisjg) G Jaun yoiu bejsusgan
01 wap ge ‘snis|e .0} Jajun yolu Beysuaga g wnz siq Jneladwa]

jjuspJam paisuadwoy (s1b1aug) swyeuinesann
yoJnp JYdIu uuey 8Uo7 Us|elinsuowlay] Jep usjialydsiaiun

iduelyosabule ylels Lnges) yoeu uonenbaiowlsy |
29S/W Z‘0 Jegn 1yolu yolalegabal wi exBipuimyossbyn

(‘U XN OF) XN 00Z HW USPUNIS O SHEISIYOI]

-

-

4 4 4 9

IYyonzjnesaqje) - usbunjyajdwy suwb||Y

adwinb

18ujuaz g €102 13q24 "0z ‘uewoy 1S EW&%EED 0l

Bunpjiqowwiyog pun asseN — Bijjeyyoseu japis| zueysqnsneg =
az|id ‘n awidy] }BuLIq 93yona4 'n gnejs uoljeuIquioy] =

Pesysbunwyy wi uabunpunzjug
yeluowwy Hw jbuliq (33n7] sauayo04}) ajyona abLIpaIN =

uayn|nzqe puis Bej/ynyjjsassep 1947 (GL) 6 »
pi1apjieeH sasseN #
J9)JUIM - 3SQI9H ul uabunjymytap Jbulig 93yosnajyn ayoy =
uajjeyabsebpeyosg usayoy 1aq bunjueiyiasbomwaly =
jllaypunsabial] 19p Bunpuyeyas abijjeyyseN =

jibunjsia spuswyauqy =

UN||Ie1s 483Yyo9jyds UOA uabunyiimsny



Joujuez '3 £10Z 19994 "0Z ‘uBWOY IS Emﬂ.nwm&umh Joupuez '3 £102 19994 *0Z ‘UBWOY IS EE%WM_EHML

|yemzje|d usjusuewlad
Jap J19)yo1 6o 81p Bunyeyspuiquy pun uaxog
ul BunyieH Jnz zjesuabag) wi jysiseq |eisine] w| =

(ijuspumg z| = JydeN) ynpjey spuswoiisyseu
yainp sawsemiadigy Jap Bnzyug sojusuewlad ‘g =
inexBipuimyosablie aip Jaygy ojsep ‘Ynjjeis
NZ JN|NZ UOA palyosiajuninieladwsa | Jap Jayolb op =

juayny
uiagiey 19q uswajqo.id uaysipidypunsabialy
UaJaMYIS Nz JYoeN Jaqn usauuoy

‘4n|Bnz = usyeNBIPUIMYISIL) d||anpjund ‘| =

wajqoid

uiay aplap) Jap ine uayieyBbipuimyosabpuip, oyoH =
(Juoiu Jyosi|Ie Jage paxoely JyI|uSZIsY)

29s/wz‘0 > 16 usbunyyousbunzinN sje In4 =

bunbamaq-3yn Jopjejewipjjjeis ZiSN|BI ul ulaqje) W 3wW|qo.d dUId)




Em“_%wm&um i Jewuez '3 €107 19994 0Z ‘UBWOY IS EE%mﬂE:m

Jauyuaz 3 €10Z 42934 "0Z ‘uewoy 1S aquInoy

i19q|ey Jap yoiaiagaball uap ul udjid)ybipuimyossan .
uayoy jiw zjduzjnysspuip zjod} Besjuiaynjjey] « ibunjeyiaqiey Jop ul swajqold SjusuewLId



Jauyuaz 3 €10Z 42934 "0Z ‘uewoy 1S

EmﬁhaE:m
JBqLUnDY

EE%EE%

J8ujusz '3 €102 13q24 "0z ‘uewoy 1S ES T

=+ N O¥*¥ OT

I

X0 —uw O w OT

a19q0 aiayun

Bungabwn aIp ue 9)SN|IBABWLIBAA JOp dWWNG =
|osyoamjjolg sne awdemuablg uuam ‘uonenyisjewndo «

Bunjynyiaun nz Jyny aqebgeawig)) sjusuewiad «

jjulaplopaqn ydiu uone|nbatowayl

Bnzyusawliegp) "wiad = snij@) ,0L- injesadwayn|inz «
ape|dbajsjaddo( - 49)3sua4 we wod g X 08 Hw z}|yos +

bunjjeyuaddnin - 1aq|e)




aqLunoy ES T

J8upusz ‘g €102 49934 "0Z ‘uewoy ‘1§ EE%NQE:E Joujuaz '3 £10Z 19994 07 ‘UEWOY 1S EE%NQE:E

uagalyos
J3JUIM — }SqIdH
pun uoien}isjyoeN
J9p ul usabunuyoyuninz =«
jujebal
BIIXD Y21949019(|BY Udp
uabunjje}g uanau jag =
juayaizjua
nz uabunbuipag
ussalp yois ‘Jaqgiey
Jap yaxyol|6oN auIsy

yaypunsabuial)

\ _ aIp jne Bunysmsny
ISALAYDIT -Yn PYnjqy ‘uaniejdbaisjaddoq SIEie) uaqey uexog uep .

a4eqobad "ydauw Iaqn Yninz ‘ynepyall jne 1aqje) an HouninZ




Joupuez '3 £10Z 19994 "0Z ‘uBWOY IS Emﬂ.nwm&umh Joupuez '3 £102 19994 *0Z ‘UBWOY IS EE%WM_EHML

JrEspwaw

ey 4 L} n. ERN | 1
0 W o50=0 0TI+ - 0F 0bILLIGE L1-Z0ZLO0T

S NO4 0°Z=15Qy 0Z=une] g=|jai]

- e
‘[erdsiaqiieq jjulopJoiiaqn ydiu uonenbatoway L

Wl JYonzyoeN Jap W awa|qold jj|eisine - Jepury Jenap




Joupuez '3 €10 1992 "0Z ‘UBWOY IS EE%WM_EEM ]

iuesy Jage alp puls neqnaN - ||B}S Wap }I8S

Jaujuaz '3 £1,0Z 19994 “0Z ‘UBWOY IS EE%WM_EﬂML

AEILSELEE

¢eue ynjyosi4
1bnes ulweyyn|qy Joaq =

LT A T
jbunynT Jep Jysywngnyos
‘le1dsiaqiied




18uuaz ‘g

ue |jeisine] — uaxoqabal] JonaN T[RIdsIPq|Ied

wajsuadwnb
L H%EE:E

€10Z 42934 "0Z ‘uewoy s

1
A MR

L B e b Rk

# i A

aneqabue eIy

EE%maE:m

Jsuusz '3 €102 42924 "0Z ‘uewoy s BqLINGY

juayoyJa [|eIs usnau
Wi YNNZ Jopo uagalyds ||eIS usnau usp ul buebyoing e

B 96°0=3 0ZL+ - O Zb:LL:bh 92-L0-ZHOZ
|| Sy NO40Z=1SqV 0Z=UleL 0Z=1j21L

l=
n

I =1

— |

"08S/W G‘g uaxogabal alp ul yn|ibnz
‘[o1dsiaqjred




JE— £10Z 19054 ‘0Z ‘UBWOY 1S Em“_%wm&umh Jeuuez '3 £102 19904 "0Z ‘UBWOY IS Em“_%wmﬁum L

juagalyas JyoeN Jap ui pun uainesadwa] uaen 19g [09S/WE NZ 14 31wl yniBnZ

“EL 2L Tie2raniLz

negabue
[|eISYV U ||ejsine] — uaxogabal JonaNlerdsiaqired

iiujoba4 bibueyqeun b61RIBSYNINZ YoI1a4aqiaqje)



Eﬂ%ﬂE:m

Jsujuaz '3 €102 13934 (g ‘uewoy 1s BqLUNDI

uape|dbaysjaddoq
aMena)sabinjesadwa) Jaqn Pninz — 1siyol Jaseqobay e

Bunjjeyuaddnug — |je}s)SE|N — JapUIy *

JaBuiwqgal "IN {1102 ewipjjje}siapury yagewojdig

Jauusdz '3 €102 42934 "0Z ‘uewoy IS Eﬂmﬂﬁﬂwh
wddgg| aulamyssg wddgg Japury

:91IN9 Jagn wnipjadsyeiuowwy

yeluowwy
pun 8jyona4 UolleuIquIOY] aIp Yoinp alopuosagsul
‘Biyjeyyoeu jopia| zueysgnsneg ‘Bunpiyejebs)iaypunsan)
‘Puis Bunysie :usuoljellUsZUOY Jayoy Jize

‘UsuoIBjuLIBPUNYBS
any Jayalagbapn ‘swaisAsunwiw| sep Bunyoemyog «
(Bunpunzjussbamwaly) spjeisuoljelidsay sap
Bunziay Jnz YnT JOUSYO0J] JILU UOIBUIqUIOY| Ul UBiyn} oIS

nz ayyonajnT pun Jnjeiadwsay|els
Jopuabia)s Jiw ‘ajesynT JopuayuIs JiW Uswysu asebpeyos

asebpeyas Jopjejewi|yilers



..w_.::wN.m €10Z 42934 "0Z ‘uewoy s EE%WMEEML ._w:«_._wN.m €102 42924 "0Z ‘uewoy s ENH%WMEﬂmL

JaBuiwigarT "I {1102 ewipyileIsiopury yagiewoldig 19Bulwigar "I {1102 Bwipyile}sIapury yagiewoldiq



Jouuez g £10Z 19994 “0Z ‘UBWOY IS EE%WMEﬂmL Jaujuaz '3 €102 19994 "0z ‘uewoy 1S EE%WMEﬂmL

PEIENETTIS)
uap

urynyosieq e
yolaiagiaqiey
wi
o9s/W GE°|

| —g/‘0unbnz =

o€+
dwayels e

ol —
rdwsjusgny e

JaBuiwqgal "IN {110Z ewipjljeIsiapury yagqewoldig 19Bulwigar "I {1102 Bwipyile}sIapury yagiewoldiq



Emﬁ.ﬁaE:m

Jauyuaz 3 €10Z 42934 "0Z ‘uewoy 1S JaqLUND

010Z Ynyas ‘I joid :3|13nd

"lep

Yibwaly ‘mzq -||9Z S9yJejs Uld UBUOIJeIJUdZUOY UBYOY

puaydaidsjua ul snwsiuebiQ uap JInj }|9)S Yeluowwy

J119)S9b}S9) (9SEN 9INEYapUIqPI]) SINEYWID[YDS 939)019b

pun uajsnyzioy aIm owo}dWAS aydSIUIP] USpPJom (% [OA
Z00°0) WwddQZ UOA jeyabyeluowilly woul@ (e sjiolog e

"Hynj ‘usjiseled pun ualip ‘usuapjeg younp
uabunyuenjiasbamwaly nz uyswudA (wrg > uoipjung
apuabiulai@yiedgne)s) uoipjunjualjlz du)sab aule
19qOM ‘PIIM Ju3puluLIdA Jueqyiubls (%’10A 00°0) wddog<
UOA uduoljeljudzuoyyeluocwwly Yoainp Jyamgep|asu|
alp ssep “B19zab uaqgey uabunyosnsiajun 9jjdjuswIddx] »

Y HN - Yeruowmy sespeyds

EmﬁhaE:m

Jsuusz '3 €102 42924 "0Z ‘uewoy s FEG T

Vg

-

alenbunp uny
-« x B ©JOpPUOSOQSUI
‘uabunbuipag
,.C i spulsplo)
..f . . TN V=T

- AN ™IVl %001

f : ﬁ.ﬂ.u-x =~ L+ gn(d yolalaqiol]
- wi uoissiwg

- 8yoe|Haqos|In9

}NINZ 13}|e) UOA Bun)iim|je4

Jeqn €HN *



Jouuez g £10Z 19994 “0Z ‘UBWOY IS EE%WMEﬂmL Jaujuaz '3 €102 19994 "0z ‘uewoy 1S EE%WMEﬂmL

BunjialaAyn]
apelwndo =
yolaaqual

wi ¢HN wdd 9 =

yo1a4aga|INo

uap ul benuig
usuiey| =
yn|bnz suiey| =

yosiyann4
we Ynjyosli4 =

yIsIIaNN - 310}||0Y 424N YNINZAREUIDYY

saBujwgal ‘I {1 10Z BWINIIEISISPUIY Yeqiewo|dig UOREMISIAMIM Jop Ut Buniyniyning Jap uispuy



18uuaz ‘g

€10Z 42934 "0Z ‘uewoy s

EE%

adwnb
BLUNDI

Jauuaz 3 £10Z 49924 “0Z ‘UBWOY IS Emn_%wmﬁﬂmh

iiiilz19saqun asiem|ia) azje|debal] &
N7 abiyons — pusyolainzun ewip||els
alal] Jep po] wnz siq usbunyueiyig aiamyos »
:IBULIBJOA )| W|qoid
Jajsua4 pun uain| Jaqn Bunyn e
lleysapuiquy “[ewaya wi 6001 B2 siq yaiabunp
Jajsua4 Jagn Jajuip) wi Bunyn e
us)leds pun Yous Jne Jaq|esans
[_1S usnau wi jsewpul — usbun|eig ¢ ul J8yy Yoen

geujagisew.ans

0O - lle}sapuiquy nequin :jaidsiagijed



Jauuaz '3 €102 19924 "0z ‘uewoy 1S EE%WM_EEML Jaujuaz '3 €102 42934 "0Z ‘uewoy IS EE%WMEﬂmL ‘.

jJopaIm uapunsab aial] ‘|jejsjne] — aseydise|\ ‘¢




18uuaz ‘g

€10Z 42934 "0Z ‘uewoy s

EE%

adwnb
aquunoy

®

R

iiyotaragsbunuyy

w Bunysejaqsebpeyss
awuoua — jne uabejajno
wi onipaaqn ineq ynpjey

L]

yolasaquayoeN
wi 29s/W | < =

iyo1a19ga|INo uap ui Benuiynjey|

J8ujusz '3 €102 19934 "0 ‘uewoy 1§ Emuwuﬂﬁﬂw._
Jnepionsabe]
N N N =y - - - - =N = -
N w - o e w - o £ w - o £ w - o & w -t o
(&} o (&) o o o (9] o [$)] o [$)] o [$)] o (6] o o o (&3] o
9
I-
—
@
Vo3
o
o]
o
6 s
o)
Vi
6l

juonen}isjyosen Jap ul awa|qo.id 919MLIg *

Be] Jajjey - }sewuans - jnejiaainjeradwa]



’ usuadwnb ‘
. ; EE#W&E:U Jeujuez '3 €102 1392 "0Z ‘uBWoy 3 %EE:E
Jaujuaz '3 €102 18934 0T ‘uewoy 1S LEC.._:.D._

ijuazynu J2xy21BewYNINZ sie yosnannd




J8uuaz ‘g

€107 49924 "0Z ‘UBwWoy IS Em“_%wm&um i

uapniisen
- uabunyuelyia|asyoam}jol}s =

1aq|ey| 919Yyd2eMyos-auid|y
‘a)eJ}loqy pun }aYYd1|qI9)s
ajeuofiqua ajyoyl3 =

uajelis}ioyieqiyoni4 sapuajuis =

Bunysia|yo|IN 13Yyoy 199
Buebyonisbun)sio] Jowalixg »

Heyabglamiay|i Japuajuls «
Heyabyajyo|iy Japuayuis =
1M1 19p uabiojsuy =

S$S9.)S9Z)IH UOA uabjo4

J8ujusz '3 €102 13q24 "0z ‘uewoy 1S EE%WMEﬂmL

3}B19)s ayaiuane|)] =

‘Puis yaxteqiyoniy
‘uabia)s uajeisiyiyse| =

% 02 — Do GE€ <
% 0L — D, C€
%S —0.8C
Pjuis awyeuyneiapng «

ajyanayyn Jayoy Jiw 9, gz ge Juuibaq ssaijsaziH »

saiyer sap Bel usysagioy we
s|e Jyaw yny/yo|iin B3 v saiyer sap Be| usjsayey we »

jJuajsisatazyiy Biuam ayny =

uaynN)yYoJijN UoA uabuniapiojuy — uainjesadwa]



aszoN.m €10z 42904 102 LEwioN 13 EE%HEEW_ E:EmN.m €102 49994 0z ‘UBWIOY IS Em“_%ﬂﬁﬂw._

010Z Jawwosg ssaJ)saziH JagJiewoljdiqg




J8ujusz '3 €102 13q24 "0z ‘uewoy 1S EE%WMEﬂmL

Jauuaz '3 €102 19924 "0Z ‘UBWOY IS Em“_%wm&um ]
yaziyn
Q AU A4 L L & &N VvV N N NN NN QSR
ARG DS N LR RS M DR MR S D P OO NN M RS
F F F F PP IFIFIFIFFFFFFEFSFHFSS
0°L€
<>
VAH roge
— R\Wo > | gige ©
Vﬂ v = G'ge
—~—a - 0'6€
5'6¢

[ pdolL o guolL - ZJOlL—=— | oIl —e—|

anjesadwapnadigy aiauu|

19BUYIIM Y 110Z SsassazyH yagewoldig

96'0=° 0CL+ - OF

bz NOH0°Z=15a%
B IF RIR |E IEIE] | 4

llejsewljuagny - YalAys|iAl - 1apuly =

19BUYIIM Y 1 10Z SSaJ3sazyIH Nagewoldig



edwnd Jewuez '3 €107 19994 0Z ‘UBWOY IS Em“_%wm&um f

Jauuaz '3 €10Z 42934 "0Z ‘uewoy s EE%EEJ all

juaJyny aJall Jap usbuniynydapn nz
piopjieeH woasseu pun uaJdolejijusA i uoneuiquioy ul uuey
: pun usuOISSIWI Yoyl BunjagaulaAddnIpISpalN - IYDISIOA
jpunue|djjels 19q s}Ia49q uabnagiop T HUIOS W] U35 SUM




JE— £10Z 19054 ‘0Z ‘UBWOY 1S Em“_%wm&umh Jeuuez '3 £102 19904 "0Z ‘UBWOY IS Em“_%wmﬁum 1

00'6T/¢T02'80°€C - 00'8/2102'80°0C

4% UBGNY === 4% WS MS UBXOGRBRIT -~~~ D UBYNY

Dol MS UBX0GaBRI

DoX0gaqBQY UBgRU

9/ 2YonagyN
Do Amjesadway

£UDYDS 05 1314 |S! SEAN

Z107 1snSny uaunsso| “H qLIg 1102 YwiS M1 ualjojjeulbuo




Jeuuaz '3 £10Z 13984 "0Z ‘UBWOY IS EEWMEE:U Jsujuaz '3 £10Z 19924 "0Z ‘UBWOY IS EEWMEE:U

BLIND) BqLINDJ
YoI2JuapIay :9)1end
N N N N = = - = I = - = - — o [= o [= [=) o o o o o
w N Pl O L ® N 9 U & W N P O © ® Y & G & W B B~ O
2 © 9 & © o S © © © © © © 9 o o o © © © © o © o
o o o o o o o o o o o o o o o o o o o o o o o o
T T T T T G
waziyn o L4 = 74
(B c
-6t
=1
T4
4 =
v
T4 o« mr
/ (4 -
g%v&\ " ¥
< €€
n -
S€ =
o o
PJON yalaunf —— 1IN Buedssald —— pns ayde|}a8al] — — 1SOPION Uagny ——
L« ]
0T02°L0°TC - Sel Jag1ay udinjesadwa]
o
¥ -

19BULIIM "Y (1102 SSaA3SazZ)IH Nagaewoldig SHEOTAT] PUn sesecun oA HYBBYTY U1 USYE 199 SSALSSTH



JE— £10Z 19054 ‘0Z ‘UBWOY 1S EE%HEEW_’ Jaujuaz '3 €10 19994 "0Z ‘UBWIOY IS Emn_%ﬂﬁﬂw._ ’

- ~v i
i a & e~ T - T N O R O <SS - S T~ T ~ T =
= B w0 | w0 § 488588888888 ¢88E88888838¢%88z5s8
G @. G FEE e e O
nazyn
i HT U7 w50 oy
] & &
- 05
SE'T 25’7 £6'0 w ot
@ & & o
%
®'T ”T ££'0 wgr oL
0] & @ /// 8
L5:41] 86'0 £g'0 w7
2] =} @ [ 06
fi- 1] LB 150 w57 - 001
e e @ PJON yain8unf —— a1\l Suedssal{ —— pns ayde|ye8ar —— 1SOPION udgny ——
75’0 %0 8D s
- - = 0T0Z°£0°TZ - SeL 4ag1aylaryanajyn]

Bunjagqaulan)oniIpyd0H - YonIpIapaIN JaBUl|IM Y ‘LL0Z SSa13saz)IH yagiewodiq



Jaujuaz '3 €102 19924 "0Z ‘UBWOY IS EE%WM_EEML Jeujuez '3 £10Z 19994 “0Z ‘UEWOY IS E.Em.nwmﬁumh

juaJyny usbunjynyap nz uuey pun
UBUOISSIWT 1YoyJa BunjagaulanydnipiapalN :YDISIoA

Jeq 0/ — BunjaqaultanyanipysoH bunyumiynyy



Jauuaz '3 €102 19924 "0z ‘uewoy 1S EE%WM_EEML Jaujuaz '3 €102 13ga4 "0z ‘uewoy I EE%WMEﬂmL
yeziyn
R O R OO 0%%&001(%00%&0%%0010%%00eo& o 0&@001%«00&0%%%00

oo % oo&ooo&%o&ooo&%%oo%ooo&oo%oo&
SN oo NENENENSENENENENENENENSRN RN oo S S S P F F P TS
. . . Ll

0, 9]|04ju0Y| neg  —
O, 9||0QUOY 08 ——

, yonsia\ neg —
Dob'€T DoE€T Q.U ANes
J.yonsiep eoeq—

0€

juspueyaoA qaiag wapal jne nzayeu
pun Jeq 0G| hz siq Jiw jebaibbeyonipyooH

ul anjesadwa

o}y



Januaz '3 €10Z 42934 "0Z ‘uewoy s EE%WMEEML lawuaz 3 €102 42924 "0Z ‘uewoy s EW.H%NQEJH

Hap-Hd

SLUNDY
I8ziyn
Sonv 838830383833 nm8K S8
©O O O O © © © © © © © © ©9 © © © O o
O O O O O O O O O O o o o o o o o o
S €e
. HapM-Hd — Inessdwgy 143
g'g
g¢
9
omm
L
L E
ge O
6€
G, oV

anjesadwaiadioy uaiauul Jap uaUISqy
jaWwIyeUNEISSSEA Y2INp Uolje|nBalowiay | 9}49SSagIap iBunue|djje}g 18q syaiaq uabnagiop



JE— £10Z 19054 ‘0Z ‘UBWOY 1S EE%HEﬂW— ’ Jaujusz '3 €10 19994 "0Z ‘UBWIOY IS EE%HEﬂW_

600 YOIRIUSPISH :3[[aNQ)

oo'or| 08'zL| ov'e | ov'e | oi's | oez
06'e | 02°11| 00's | 0e'8 | o6t | 0Z'9
0z'9 | o901 | oe'e | 09'9 | 021 | o6'c
o5 | ov's | 02| 00's | 09'0 | 087
05°0- ow_NA 09°0- vow.w 05'0-| ob')
os'e-| 00'0 Mezz<] 000 | 09'k-| 000

=, = —

- e gl

yolalaqydoy) - abal] Wi Ua}ayBIpUIMYDSas usyoy auiay] e

Bunsuimiynyy uajsop
0. 0S 0. 05 0/ 0S 9, Ul 8]yonad ‘[al J9pOo UapnNg Yyokeu uajsQ J19po U3PION UOA Bunjyouise|g =
Ge 0€ Ge D, Ul Inyesadwa ] usWIId)] pun Yn- J9JYoneiqidA UOA uase|qsny «

U3JYDLIUId pUaoNJp JaWWI USIO)[IJUDA

(MaH3-111uD-puIM) @3sBunisunpiap -
Jap BunzinN yaanp y ur YnT 18p Bumpmiyny iiusjyoeaq bunbiaN pun 3j|a3sbnesuy



Jsujuaz '3 €102 13934 "0z ‘uewoy 1s EE%WMEE M._ Jauuaz '3 €102 13ga4 "0z ‘uewoy I EE%WMEE M._
QOON :OMOHQQUMOE nuﬁﬂuﬂ—o OOON SOMOhGOﬁMDm HOZQ—‘—O
08.0¢€ (447 0sel 09 0S.°0 8 w /gy ~ 6
. 00€S} 60’ 066 by 004’ y wo)'g| UPASSYRHE
dNAvev yn3j/us)soquons 00szZ SvL $8ez | 901 0820 8¢ S
ANA 00°I8YI (YAAM/29 ST) 1YyBL/Ud)SOWO1)S 09%9¢2 16'S 0681 v'8 0820 0g D0S398L| _ gueunaisopn
09LLL L'y 1051 2'9 0820 74
0v6€C 68'9 §s0ce 8'6 S0 44 . _
UM 120 (Tewrxewn) p ,yny af yoneaqrap ovvoL 660 661 0 Shh'0 g | ©Q9bz03d B6eqy - |usiZ
.
Umi 6ce & 4y 3f yoneIqion 88602 o' viSz | vrLL 0050 z oiz4al _(ere1em)
28 G8'g z/8L ze'8 0050 9l SUBULIBISOA
YA 8286 ayep 3f goneaq.aap 09.6 66°Cl Llvy 66l L0L°) 8L WM OblL ST 1p/edory
YA 9976S JuEsoS yoneaqop ovee 08 16%C VL 2011 (o] 8 ejob19
009¢ ¥8'vlL Lvly [ 011 8l
0942 £2'8 €92 | L L) ol 05 ¥O3| BouosjounsL
0 vZ'9lL «LBLS L'eg 98z'L 8l
dIyeL 9 ~ §0'TI 1€ — €0°S0°ST ‘WNENPZSFUNGIYIY 0 106 206 | 62 98z’ o) | OV VBN - SUBLLSISOA
‘67 zyedaar JIMSSN[YISU 3ul 3ule.dl 2 ue /M
M L°6T :23%l WL/ " v "JSOAULIYSN |  ud)soy (D LTS | el Hepaq lyezuy | dAyiojejpuap 13]|9)sIaH
us)soy M
zye[d L] /W (L8 = Y/cW (08T W UIOJB[UIA T :Sunisiopyny a1 ejsur Josyy | -ebieud | o5 aug “CIETE
YNY 00€ 9z7Iv[d 9Z€ MBIsYNY (ayec g :1@nepsbunzinN ‘YMdI /3P ST :udisoyaibiaug ‘e/y 00ST :19zz3esuly)

uazye|dyny oze
(l1eassyonsiap) yoneaqiansibiaul W [e1s uaud 1ny Yoisjbianualsoyaibiaul



J8uuaz ‘g

€10Z 42934 "0Z ‘uewoy 1S

EE%

adwnb
BLUNDI

Jaujuaz '3

€102 42924 "0Z ‘uewoy s Em.u%

adwinb
SLUNDY

600 YOIIUSPIY :9[[on0)

X +dNJ S8‘8¢+ STUQASI <
¢ usjsoyiziesal] Bunyueg
¢ ajelsuoipnpolday Jop Bunyueg

dN3 | 00°GlL Buniessaqglansyayieqiyoni
dN3/00'9¢ (30 0€) | 0z} BunygyiasbunisivIYOIIN
dN3 |SLei swuwng
¥N3|00°S usisoyelbieug
dN3|00°) U 0} puemjnejszsyagly
dNn3|s8'0 9,z Bunyjeypuelsu|
dn3|og's (a1yer 8) % §‘zl Bunqgiaiyosqy
obejdusbell{ ® dn3 05ey Zje|dial |/ 1seAy|
Je3Bnyona pun usinjesedwsa] UoA Buniyniqy — yolelagssens e dN3 | 00°009€L usuonnSsAul

Bunynijsbunzinisiajun
19p BunjyoenaqsyaydleydsHIm

pues)|s - Yol1a1aqaiep



Jaujuaz 3 €102 49924 "0Z ‘UBWIOY IS Emu%wmﬁumh Jawmusz '3 €102 19924 "0Z ‘UBWIOY IS EE%WM_EHML
UOoSus|\ pun Jal] Jn} yees jlaWwwog wi uajsny = I0Je|lJUSA pun aSSeN ®
Bunpjiquiay] pun -z|idjawWwIyoS ‘-I9SSEMSUSPUOY juapIaWLIAA pIdjieeH SasseN @
uauolssiwg Jap awyeunz = uaybnyonay uasebpeyog

JW usauoISSIWT J9p swyeunz = ||e}S Wl uayose|yyosnaq e
Sjyonspn o\oOWA UDPIDWLIBA ||e: wi uayaybipyonajin ayo
uaplawlan uabunbuipag ayosidod) Bunjaqauianiassep) UOA Zjesulg log = P! €3S W USHSORYINSMNT SYOH
wd)SAS)ONIPIapPa3IN JOA YONIPYIOH @
uaiwwelboidion

usBunyuenesbamwa)y usbuswyeluowwy usyoy nz 1eg = uaisiuiquioy

Uepundie Jneiadis] SUIUPESIE] BIp S| Bunjagautaniassep) Jiw Bipuamjou UUSA\ »

Jayan paim yexBipuimyosabyn ayoy pun 8)yonajn ayoy UoheuIquioy = 1s9M - Isampnsg — png Bunyary uy uaselg e
}SO — }SOPION — PJON UOA udbnesuy

4

splepueeH sap yaxbiyejsuone|os| aIp uispuiw usysxBiyonanT ayoH
uase|qJagn
21911 J9p UBYONY UBP UIBPUOS Yo191904doY uap JYoIN ®

uabnzionaq Bunbamaqyn =

47°1%0. pun G usyosmz yolesagiewndo

23yona N Jopjejewipy|jels Bunjynyjlels 1nz uabunjyajdwz



Jsujuaz '3 €102 13934 "0z ‘uewoy 1s EE%HEEW_ Jauuaz '3 €102 19934 "0 ‘uewoy 1§ EE%HEﬂW_
cw/bB Zgoe 0.,0€
cw/B gz L1 0,02
cw/B 6£‘6 0,01
cw/B y8‘y 0.0
cw/B 1T 0.0l -

Jnjesadwsa | Jopuabials
189 Y2IS JYQuJ3 uuey uspiam uswwousbine jewixew
Jnjeledwa | usuagabab Jaule 1aq alp ‘ebuswidwepawliep) =

ajyonajsbunbijies =
19pulag YN (W | ul yois alp ‘ebuswidwepawlep) alp =

a)yona snjosqy =

9W|qoId ANy SSIOMUIH YN 2)YonajynT Jopjejewipijiels



18uuaz ‘g

€10Z 42934 "0Z ‘uewoy s

EE%

adwnb
BLUNDI

Jaujuaz '3 €102 13ga4 "0z ‘uewoy I EE%WMEﬂmL

6inqzjeg neqnap — [jelstapuly :jaidsiaqjed



’ usuadwnb ’
. ; EEWMEEJU Jeujuez '3 €102 1392 "0Z ‘uBWoy 3 %EE:E
Jauuaz '3 €102 18934 0T ‘uewoy 1S LEEZU._

i

HninZ

JyaywnwajlsAg - sne Japalm ajnel] Jaqn 43 Pnjjeis



..m_.::wN.m €10Z 42934 "0Z ‘uewoy s EHE%WMEEM._

€/ Win aY2BJIN|qY pun -nZ Jap uoRyNpay
ii19)1D sayosied ¢¢ibunsgwajgoid

..w:«:wN.m €102 42924 "0Z ‘uewoy s EN.H%WMEEM._

}sdi4 we Japibzinyosjabop
W Z UoA Bunuiapug ‘nz unj ‘sjneuj Jagn Yn|nz



Joupez '3 £10Z 19054 ‘0Z ‘UBWOY 1S EE%HEﬂW— Jaujuaz '3 €10 19994 "0Z ‘UBWIOY IS Emﬁw—“ﬂﬁﬂw—

19SSBEMSUIPUO)| *
}ynT abnjons — puaysiainzun ewipjjjels e
yaypunsabial)] »

:Bunjjajswajqoid

wney | = heqnaN pun -}|y

uaubajul pueqiyi ul Ynjqy aieq||d)sIap

Bunynpsiyoi — ayneay

yoseq sayoey} 1yas

uoipniysuoyyoeq ayddajyossabuy

[e3sjne - Jspury

% 9 9 9 9 9 9

uajuieyf -

puelsaqy|y ue nequy ‘neqnap |jeisine :jaidsiaqjied iusanequia JoRI9 saNaN jbunsowis|qoid









—rr— A

Jaujuaz '3

€102 42924 "0Z ‘uewoy s

EmﬁhaE:m
JBQLUNGY

‘UOUUQY USPIIM J[[23595 puaIynyyn|nz jrepag yoreu ol uassnw uayor] sa1( (£

assewpuaqa 33 00S = AAD (T

Q1011 sul SunuyjoN[o] pun [[el§ Wi SUNUJQUIQNSUIOYNT USYISIMZ PULISQY JONYOANO] = dYQUUIISAS (]

¥c00 dysuw pun g
LEO'D ol
G200 a
6200 9
Ge'0 Zr0'0 g
8¥00 L4
G500 E
. San'o Fad .
| (Pigejsbunsis| Biusm nz ep) Bissenzun [
mEET Eanormt '
gusbunuyopuepn usb ]
-]SUOS 18po uis)susad ‘uain| ayae|r
‘Uslo | UB usUIBJLIBSSD) -pluyosienbyn|gy-luuesso) :.w:m__Ewuw.aw 18po -yseyos

*(usueizidiynw

NZ 7 3||9qeL Sne ualopieq usp W T 3|j3qe) 1op SMa 31p puls usbunjydLISuomNPold

*MZq UsMelal] aJapue Jny

— Japurydnz jne uabozaq) Bunyn Jaydijanieu

199 uabunuyowney ualapue pun usnjuydsianbyn|qy UoA uagoibisapull 'T djl2qel &

uaBunssawaqyoeyssyn|qy




JE— £10Z 19054 ‘0Z ‘UBWOY 1S Ewn_%ﬂﬁﬂwh Jaujuaz '3 €10 19994 "0Z ‘UBWIOY IS Emn_%ﬂ&ﬂwh

LL0C "Z9Q — awd|qoid aiyer L —jsewians j[1eqiyals ysinap Bunyaimuiwey



usuadwnb ’
Jauuez '3 €102 19qa4 "0Z ‘uewoy s %wnrr_:nh

}SI3Y217 PnIqy — Biiassbue| -p1aq yninz




Jauuaz '3 €102 19924 "0z ‘uewoy 1S EE%WMEEWL ._w:«_._wN.m_ €102 42934 "0Z ‘uewoy IS EE%WM_EﬂmL

ase|qabnaH wajje Jjw
¢,9Z)IH 11 wajqoid Bunbnesqeinpiajun




’ uisuadwnt ’
. ; EEW&W&E:U Jeujuez '3 m_.o~._8¢u.o~.:a:_om.,w %EE:E
Laca:oN.m mvoN‘_wan_.oN:wEoz«m LEEDU._ | . ||

¢, abejIS ul ainesuleH — jeluowwy :Z wajqold



Jauuaz '3 €102 19924 "0z ‘uewoy 1S EE%WM_EEML ._w:«_._wN.m_ €102 42934 "0Z ‘uewoy IS EE%WMEﬂmL

éiiobe|is nz sabejajino Bunpuiqiap




wajsuadwnb
J8ujuaz 3 €102 13ga4 "0z ‘uewoy I E%EES.—’

iisewpug Jap ul Ynjyosjed :¢ wajqoid




wasuadwnb ’
wizsuadwnb ’ Jeuusz '3 €102 J9ga4 "0z ‘uewoy 1 u._m_c__,_.h:_,uh
._wE:mN.m m_‘cuhmgwu.cNEmEom.«w u._m.;.u__,_.:‘.__,u_

uoljen}isiajuipp djwesab — be) /'p1sS v

¢HN wddog 3w 9[N9 Jagn Yninz :¢ wajqo.id éilsewipug Jap ul ynjyoasjed :¢ wajqo.id



Jeujuez 3 £10Z 49024 07 ‘Uewoy IS el JAGLING) ’ feuuez 3 €402 12q24 "0 ‘uewioy 1 Eﬂﬂﬂﬁﬁ- ’

jijusineqnap Japo -wn 12q YoIs als ualsiwioju] =

{}/91}IWLIBA JIIMpUET USP Ue pun Jajyoeaq Jysiu
uawiiyneq|ie}s UOA Yyone uapJam assiuluuay| apuabajpunic =

j9ssIujuuayg ajjoAuaMm }qIb 238 ‘uaxog
ayojam ‘uadjjeytanabal — bBunjyoeqoaqial] aAISUdU| =

éijuabunjje}s uanau
19q aJapuosaqsul [obuewsbunue|d pun -sbuniynjsny =

agoauyag Jap Bunisejag aysijeydSuIm
SULIOUD ‘0,09 NZ SIq 9SI9M|19) HaYYDI|qJa)siagie) *

ipunjjeyyaiabunp ‘mzq -19q|ey
Jap ul wjje JoA ‘awd|qoid aydijjiaypunsabial) swiouy =

je uR)suIdwng-graquner mmm Punssejuawiwesnz




