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Introduction immediate environment, increasing the amount of
discomfort experienced by people during the day.

A ground cover is any low-growing plant that Paved areas also store heat during the day, keeping
can be used to cover an areain the landscape. Many temperatures high around the home even after sunset.
woody and herbaceous plants fulfill thisrole. And as Temperatures over ground covers can be 15 to 25°F
part of passive, energy-saving landscaping (8.3 0 14°C) lower than over asphalt or concrete.
(enviroscaping), ground covers can provide a
surprising amount of residential energy savings Turfgrass
during Florida's 5 to 7 months of high
temperatures. Turfgrass qualifies as aground cover. Many

people find great aesthetic appeal in sweeping,

Plants release water through poresin their leaves well-manicured green lawn. On the practical side, no
by transpiration. Aswarm air passes over leaf other plant can withstand as much foot traffic as turf.
surfaces, heat is absorbed by the water, which then Maintaining a lawn in prime condition, however,
evaporates and lowers the temperature of the air. requires energy-intensive mowing, regular
Called evaporative cooling, this interaction lowers air fertilization, irrigation, and, at times, expensive pest
temperature immediately surrounding vegetation by and disease control. A quarter-acre lawn requires
as much as 9°F (5°C). The greater the leaf-surface four times the total energy costs of alandscape of the
areain the landscape, the greater the cooling same size that has a one-sixteenth-acre lawn with the
effects. remaining area planted in low-maintenance

vegetation (Parker, 1982).
Paved surfaces around the home contribute

substantially to summer heat loads. These surfaces Asfossil-fuel pricesrise, so do the costs of
absorb the sun's heat or reflect it back into the fertilizing, watering and mowing alawn. Some
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turfgrasses, like bermudagrass, do best with 218
pounds of nitrogen per acre per year, a 7.2 million
Btu investment. A medium fertilization level of 174
pounds of nitrogen per acre per year (5.8 million Btu)
is recommended for St. Augustine lawns. At the
lowest fertilizer level, centipede lawns need 87
pounds of nitrogen per acre per year (2.9 million
Btu). Choosing centipede instead of St. Augustine
can save 29 million Btu of energy (equal to the
energy in 232 gallons of gasoline) per acre over 10
years (Whiffen, 1993).

On average it takes a quarter of agallon of
gasoline (31,250 Btu) [combustion engine] or 1.4
kwh (15,000 Btu) [electric motor] to mow a
quarter-acre lawn. Depending on location and
fertilizer frequency, the lawn probably gets mowed
10to 20timesayear. To minimize energy and time
inputs, only cut one-third of the grass blade at atime
and don't over fertilize (Whiffen, 1993).

Water quality and availability have become
important issues in Florida. Depending on location,
Floridalawns need 20 to 35 inches of water from
irrigation per year. Over 8 million Btu of energy are
required to supply water to aone-half-acrelawn in
Orlando. If aone-half-acre yard is landscaped so
one-fourth is lawn and the rest is planted with ground
covers, shrubs and trees in mulched areas, over 4
million Btu of energy can be saved annually along
with 224,000 gallons of water (Whiffen, 1993).

Alternatives to Turfgrass

There are ground covers besides turf that require
afraction of the upkeep and are frequently more
adaptable to awider range of environmental
conditions. For instance, turf does not grow well in
dense shade and is difficult to establish in extremely
wet or dry areas. There are several other ground
covers adaptable to such problem situations. Lily turf
(Liriope muscari, L. spicata) and mondo grass
(Ophiopogon japonicus) are excellent,
low-maintenance performers in dense shade. Lippia
(Lippia nodiflora) has an outstanding tolerance of
wet soils. Golden creeper (Ernodea littoralis), a
native seacoast species, is highly tolerant of both salt
and drought. Proper selection can minimize
irrigation, fertilization and mowing after ground
covers are established.

Herbaceous and woody ground covers offer a
variety of colors and texturesin contrast to the
uniformity of turf grass. They can unify the home
landscape and complement trees and shrubs.

Establishment of Ground Covers

Generally, ground covers are established in two
years, although some species require sightly more or
lesstime. During this period, aregular program of
irrigation, fertilization and weed control ensures
strong, rapid growth. Mulch aids water retention in
new plantings and helps the spread of ground covers
that root along their stems. Once established, many
ground covers need only an occasional trimming to
keep them tidy and within their designated area.

Selecting a Ground Cover

The accompanying table will help home
gardeners and landscape professional s select ground
covers appropriate for south Florida site conditions.
Each species has the expected height of the mature
plant, along with the color of both |eaves and
flowers. The drought-tolerance ratings refer to
Florida conditions only and should be interpreted as
follows - High: survives without supplemental
irrigation after establishment; Moderate: requires
supplemental irrigation during very dry periodsto
maintain satisfactory appearance and health; and
Low: little or no drought tolerance. Drought tolerance
also varies with soil and other environmental
conditions. 'X" indicates whether a particular ground
cover can be used in each of five landscape situations.

Finally, the "Comments" section has specia notes
about each species.

Turf grassis still the best ground-cover choice
for outdoor areas that have heavy recreational use.
For situations where turf serves no practical purpose,
alternative ground covers perform equally well or
better at afraction of the energy input required by a
lawn.

References

Parker, JH. 1982. An energy and ecological
analysis of alternate residential landscapes. J.
Environ. Syst. 11: 271-288.



Enviroscaping to Conserve Energy: Ground Covers for South Florida

Whiffen, H.JH. 1993. E2& E energy efficiency

& environmental news. UF/IFAS Energy Extension
Service, Feb., Gainesville, FL.



a|dde Jaydoo
X X ybiH UbIH S sayoul ¢T-€ IXNeydiw ejuedly

"Seale JoM Ul bunue|d PIoAY paas WoJj Allpeal azi[elnjeu INg 'SIeak ¢ 0] ¢ 10} 1sIsiad sjue|d SJUaWio)

"'SISMOJ} SUYM 10 Yuld :uonduosag

apjuimiiad Jeosebepey
X X X X ybiH ubIH S Sayoul 8T-0T SnasoJ snyjueleyred

"AIUO SI/BAN|ND LeMp 109]8S .S1ualWiio)

SI9MO[} BUYAM "SBAe3| Usalb dleq :uonduasag

Bssled Jremg
X X X X ubiH ubiH Sd's | seuduisT-zT edresoloew essie)

"1apuiq pues pue 1aA0d punoJb apISeas 1Us||90XT SIUBWWo)

‘JOWWNS Ul SIamoy) 8|dind-aS0J 0} MO|[DA 'SOAED| cmmhm-cm_\ﬂmhw :uonduasaqg

e|dadl by 103usNoH
X X ybiH ybiH S sayoul 9 siinpa snjoigodied

"PLGAL paTeDalIen € SIeisejuey, 'g (UOLWLL0D oJe SI[epILelAd 'g pue sUenu -g -sawn|d abJe| Wio} SIU.|d ol0S -SNOJODIA :SIUSWLIOD

‘an|q pue

v_c_Q 9Je SIaMOo|4 .wv_‘_g\f pue sw.ioj Umﬂmmm_\_.m> Auew aJe 9l9yl ‘ISA|IS 10 3llym Uma_bw usyo ‘uaalb JO Sapeys snolleA ale SaneaT] HCO_HQ_‘_owQD
peljawolig
X MO aleIapoN ys ‘sd sayoul 8T-2T "dds eifiaq))ig

"S|I0S paurelp-||om INg Islow ‘diia) s1ayaid
‘(@sodund siy1 Joj 1s8q sI adA1 snorewoziyl ayl) asn JaAod punoib 1o} ajqelns Auew ‘sjge|reAe ale splgAy pue saloads Jo spalpuny :SUsWIWO0D

UId JO ‘e}IUM 'PaJ A||ensn oIe SIoMO[J 10]0J abelj0} JO abuel apIA\ .uondndsaq

eluobag
X X BUON MO ys ‘sd sayoul 8T-9 ‘dds eluobag

‘buimolb mo|S :sjuswwod

“(3]0e|leAe SI W10} pajeballen) ebeljo} Uaaio) :uonduosaq

jue|d uodi 1sed
X SlelSpoN MO us Sayaul 0g-0¢ lone|s ensipidsy

‘a|ge|rene ale salnads buIMoIb-Mo| JO Jaquinu Y SIUSWWOo)

"JSWIWNS Ul SI8MO|} MO|[3X 10 abuelo 'pay 'SaAea| pPalojod-Iq sey ualyO 1uajndong .uondiuosaq

Slel\v4

X X X ybiH ubiH Sd's sayoul gT ‘dds soly
OAITEN = «

seale sado|s saall aouels|o] aouel9|o] aWweN uowwo)d
uado apiseas Buibpg | » syueg lapun ies 1ybnoug ubn IIETY dWeN 21411usIdS

"eplioj4 YINos J0} UONI9|3s J19A0JpUNOIS) T 3|qel

ep1ioj4 YINOS 10} SI8A0D punoIS) .AbJaug aAiasuo)) o) buidedsoliAug




azep an|g
X X X ybiH a1eIapoN S sayoul g1 "dds snjnAjong

'SUONIPUOd Isiow spuewa@ :SsjUswwo)

"SIaMO|} Juld .uonduodsaq

|Mmeys ysiueds
X MO MO ys ‘sd sayoul 9 el|ojipunjol snossig

‘[enuassa Sl |I0S paurelp-|[dp\ SIUsWwWod

"apISIapUN U0 qUPIL S)IUM LJIM SOAE| Usaib ASSO|D .uondnoseq

aAebe alnjeluln
X X X SlelapoiN ubIH Sd ‘s sayoul 9 eljojinig eaAq

‘snbuny elieulally 01 9|qndedsns -dlfel] 100} SWOS SPURISYIAA '[I0S ISIOW SIaeld SIusWwo)

“abel|0} Uoalb Jublig uondioseq

eIpuoyoIg
X X X MO alelapon us ‘s sayoul g-T SISUBUII0JED BIPUOYDIC,

Juelia|0] speysS Sijuswwo)d

"abel|0} Uoalb 'ASSO|D uonduosaq

uia) AjjoH
X X X a1elopoN MO us sayoul ¢ winyeafe} wniwouAD

"SUOITeD0| 1SIoW 'ApeysS SIajald .SiuslWwo)

"PadIIS USJJ0 'pal 0] Uoalb JO Sopeys JUaJajlip oJe SaAes] .uonandsaq

Jeis yue3 snyjueidAld
X X MO a1eIapoN us sayoul 0T-2 ‘dds snyiuerdAiD

"I0S 1SIoW salinbay iqey ayl-Iayreay Aqqniys ‘Mo :SJUsWWo)

JeaA ay JO 1sow SI1amoj} allym 01 ajdind :uonduasaq

ToUIeay os|e} eaydny
X X SUON SUON Sd ‘S sayoul ST-2T eljoydossAy eaydnd

's1auuni Agq spealds snolobiA alow w0y udalb pIjos :SlusWWoD

‘'SaAe3| parebalien suym pue usalb Jo ‘usal9 :uondudssg

jue|d Japlds
X X X MO 91eIapoN Us ‘sd ‘s sayoul ¢T wnsowod wmAydoiolyd

'S|I0S 100d S8]els|0 | :SjuswWwo)

Jawwins ul unJy pay "Mojaq a)lym AUMOP pue sAoge uaalb diep ase saaeaT :uondiasag

BAITRN = 4
Seale wwn_o_w So9l] 9duelIa|0 | 9duelIa|0 | WeN uowwo)d
uado apisess Buibpg | » syueg lapun 1es ybnoig ubnr IUIETY aweN 21411uslos

"eplioj4 YINos J0} UONI3|as J1aA0dpUNoIS) T a|qel

ep1ioj4 YINOS 10} SI8A0D punoIS) .AbJaug aAiasuo)) o) buidedsoliAug




Jl0s 98} ‘I1siow salinbay 4,57 mojaq pabewep ale sjue|d ‘molb 0] JaISea aqg 0] SPuUa] WIO} PaUIBA-IYAN :SIUBWIWOD
"SUIA SJIUM J0 paJ lIM SaAes| Uaalb sileq  uondiosaq
jue|d anJaN
X SUON Mo ys ‘sd sayoul 9 194 eYISIaA ElUONIS
“eliwind "4 uey) J8A0D punoib Janag ‘s|ios Aneay ‘1SIoW SIgyald SIUBWWO0D
"abel|o) usaib-Aels :uonduasag
Biy Bulrel L
X X dyesapon ubIH Sd's sayoul g1 (sueaipes ") erenibes snoi4
"abe yim Apoom pue X431yl MoIb SwalS "Saail pue sjjem dn quuijd IIM Jue|d “palinbal sI bulesys [euoisedd :Sjuswwo)d
"sanea| uaalb palnixal-aul4 :uonduosaq
By buideai |
X X 9lelspoiN ubiH Sd 'S sayoul ¢T ejiwnd snol
"8INIxa] 8SIe0) 'SaARd| 9|||-e0 bunsalslu| SjusWWo)
‘SaAea| uaalb ybug :uonduadsag
by yespe0
X MO ybiH ys ‘sd sayoul 6-9 euelUOW Snoi4
"1S9q SI [[egalid, JeAnn)d :suswuwo)
“JeaA 8y} JO 1SOW SI9MOJ} pUNOLINS Sioelq pay :uondudsag
Suloyl JO UMOID premQ
X X X X ubiH ubIH S sayoul 6 jiw elgioydn3
"SoABS| MOLIeU AJSA UIIM WO} puejauld e s elsnbue JeA 109]bau PUE SUORIPUOD J00d Sa]ela|oL :Sjustitio)
"abel|o) usaib-ysimo|eA :uondudsag
18daa1d uap|oD
X X X ybiH ubIH S sayoul 9g-¢T Sl[eloni| espouil«
"Jue|d obelep [|IM 4,07 MO|2] SSINTEIaaWaL [I0S oo} 1SIoW SpuBLIaq d|0e|leAt ale Bleaidnd 3 JO ANSOW SIBANIND AUBN :SJUSILIOD)
"SYUOW WwJiem
1noybnoiyl moj oA 1o abuelo ‘pal ale siamoljd parebalien sawnawos ase pue ‘Aladdod 1o azuolq ‘usalb Ajsnouea ag ued saaea :uonduasag
19|01 Bwe|d
X SUON MO ys ‘sd sayoul 9 ‘dds elosi1d3
"S[10S 19M Ul S|ieq SjusWWo)
"'SI9MOJ} 9N|g pue saAes| AIaA|IS :uondudsag
AAITeN = x
seale sado|s saal] aouela|o] aoueIs|0L aWeN uowwo)d
uado apisess Buibpg | » syueg lapun 1es ybnoig ubnr IUIETY aweN 21411uslos
"BpLIO|H YINOS 10} UOII3|8S JAA0IPUNOID T d|geL

ep1ioj4 YINOS 10} SI8A0D punoIS) .AbJaug aAiasuo)) o) buidedsoliAug




‘9al) 15ad AjpAne|ay :Ssuawwo)

‘abuelo pue Nuid ‘MO[|BA ul SIsMmOj} JBWWNS “SaAes| uaalb 1ybiq :uondudsaq

JOMOJ} Ul UBYM

sayoul 9e-2T Anikeq

X X X ybiH ubIH Sd's ‘sayoul 21-9 "dds sijjesosswaH
‘Seale [e1se0d ‘AIp 10} Japulq pues poos :SusWWo)
JeaA ||e SIaMO|} MO|IDA ‘SBAB3| Usalb ‘Asso|9 :uondudsag

JaMopjuns yoeag

X X ybiH ubIH S sayoul ¥2-2T Slligap snuyuelaHx
‘S|lem pue saaJl dn quiid |IIM “SISusueued ‘H

uey) SIAB3| J9|[BWS UM PaInIxal-9seod si XI|ay ‘H 'a|qe|reae ale adeys Jes| Buikrea yum sieannd Auepy 'salis Apeys ‘1SIow Sigjeld SIUsWWoD

.mmm__ovp uaalb yreq :uondudsag

X

X

X

ybiH

9]eIspPOoA

us

sayoul 9

ISE]
Xl|ay elapaH

“Juels|0) Jjes AlyBIH ‘s|gejreAe si wioy pareBalieA Xiay ‘H ueyl aAlssalbbe ssa| si ing saaea) Jable| sey sisualeurd "'H ‘salis Apeys ‘I1SIoW SIajald SIUsWWOo)

‘abel|o) usalb Mieq :uonduasag

ANl UelBb|Y
X X X ybiH a1elapoN us sayoul 9 sisualieue? elapaH
‘Abuel sawodaq 1l JI paJeays ag ued °|I0S 3|11a) ‘ISIoW Salinbay :SusWwWo)
"SUIA 9]dund BABY pue 'siiey o|dind UM Palonod 'Mojaq o|d.nd aJe saAes| Usalb doaq .uonduosag
we|d 1aA]9A
X BUON MO Sd sayoul 6 Juoissed ajdind, eaenueine vinuA9
"sado|s Apues ‘AIp 10} JUs||90XT SJUBWWOD
"JOWWNS A[/ea pUE bulds Ul SIOMO)} MOJ[o A Uondiosaq
plobuew biH
X X X X ybiH ubIH S sayoul 9 wnssalidap wn|iAydmo|o
"S|I0S pIoe ‘1SIoW SI8jald SJuswwWo)
"JOWILUNS pUe BuLIds Ul SIOMOJ} olUM SoAes| Uoalb ASSO|D (eSS .uondnosaq
eluspJeb pemg
(sueaipel
X BUON a1elapoN Sd ‘s sayoul 9 '9) ,81e1s01d,, Saploulwsel eluspreo
AAITeN = x
seale sado|s saal] aouela|o] aoueIs|0L aWeN uowwo)d
uado apisess Buibpg | » syueg lapun 1es ybnoig ubnr IUIETY aweN 21411uslos

"eplioj4 YINos J0} UONI3|as J1aA0dpUNoIS) T a|qel

ep1ioj4 YINOS 10} SI8A0D punoIS) .AbJaug aAiasuo)) o) buidedsoliAug




"paysi|qelss Ajise3 "dlfeli 100} SWOS SaYe] 'IUBIS|0} Jes pue ‘ssauiam Jybnoig :SJusWWo)

"JeaA 9y} JO 1SOW SIamol} auym pue ajdind ‘pay ‘ysijdind 01 ysiuaalib ase saaea :uondiosag

paam yorew ‘elddi
X X X uybIH ubIH us's sayoul g eloyipou (elAyd) eiddis

"snouosiod s1inig .SluaWWo)

"JeaA |[e SISMO|} JapuaAeT ‘SaAes| Usal9 :uonduasaq

euejue| puijiel L
X X X X arelapoin MO IS sayoul ¥2-81 SISUSPIABIUOW euBlueT]

"Spuep00. auld epliojq UIayInos 01 oluapus .SualWiio)

"JeaA ||e SIaMO|} MO|IBA "SBABs| Uaalb 1ybiq :uonduosag

euejue| Jlemq
X X ENSIET I ybiH S sayoul 8 essaidap euejueT,

"DoLIeMp A|Ie|NdNIEd SIe ,oljloed onjg, PUE ,e]0BaW0D), SIBANND 1uela|0] 1jes pUe 1UPnolq Jamolb 1seq :SJUuatitio))

‘abel|o) usaib-an|q 01 usale :uondudsag

Jadiunl aioys
X X X X ybiH ubIH Sd's 183} 2T euajuod sniadiunp

"SI9N0D
punoif se palns 1saq ale erebaleAoainy, suaqunoold 1ea pue ‘euep, suaquinooid ‘Jea ‘ejeflaleA luosied, ' lluosied, S/eAnnd :SjuswWwwo)

"U2a.b 0} Aelb-an|q WOoJ} Sabuel abeljog .uondnosag

Jadiunl asauilyd
X X X aleIapoN ybiH S 199} €T sisuauiyd sniadiung

"SWals buoje bunool ‘Ajjeluoziioy spealds "Iazl|Igels aunp 1Ua|[@dx3 .Siusiio)

EELGE]] VEEN3] ‘Asso|b ‘jrews :uonduasag

1ap|a yoeag
X ubIH ybiH S 109} €T eesLqul BAl,

*810UsSeas sl buofe 1Saq SM0I9 'S|I0S Apues SIajald :Siuswwo)d

"JOWILUNS Ul SISMOJ} JOPUSAB[{UId oDel|0} Uaalb JybI .uonduasag

BUIA peodjiel ‘Alojb buiuiow yoeag
X X X ybiH ybiH S sayoul 9- aeideosad eaowod|,

‘buimolb 1se4 ‘saloads aAleu Siyl JO W0 1oedwod Alpwaixg Sjuswwo)d

"SoABs| U9aID 'ASSO[D JleWs :uondiosaq

Ajloy uodneA premq

X X X ybiH ubIH S 198) €-T Hemg sbuliyos, BLONWOA X8|«
BAITRN = 4

Seale wmn_o_w So9l] 9duelIa|0 | 9duelIa|0 | WeN uowwo)d
uado apisess Buibpg | » syueg lapun 1es ybnoig ubnr IUIETY aweN 21411uslos

"eplioj4 YINos J0} UONI3|as J1aA0dpUNoIS) T a|qel

ep1ioj4 YINOS 10} SI8A0D punoIS) .AbJaug aAiasuo)) o) buidedsoliAug




"apeys 1SI0W SI3Jald SIUBWIWO0)

'SpuoJ) usalb ybug :uonduadsag

ula} uoysog
X X MO MO us sayoul 9¢-¢T elejexa sisdajolydaN

‘s|Ixe
Jea] wouy moib s1asyo Ing ‘salp AMojs wueld Jayiow ayl ‘Buliamoyly Jayy “Jda1em YliM paj|l 8SeA Jea| daayl '|10s paurelp-|jam salinbay :Ssjuswwo)

"SI9MOJ} 8n|jg "UNS [N} Ul 8ZUOIQ UIN] S8ABaT "UooJew YIm panods ale 1eyl sdi Yim ‘Mojad papueq-Aelb are saAes| uaalb aAljQ :uonduosag

[reulabul) pajured
X alelapo alelapo ys'sd's sayoul ZT sijigeroads eijabalosN

"S|ixe
rea| woJy moib s18s)10 1ng ‘salp Aimo|s 1ueld Jayiow ay) ‘BuliamOl) JalY IB1eM YIM Paj|ll 9SeA Jea| daay| ‘|Ios pauleip-|lam salinbay :SjuswWwwo)

'SIaMo|} Jue|d usym pal yblig uiny SeAes| Jo jey Jauu| “MO||SA yum parebalien uaalb ase saaeaT :uondiuasag

eljabaloaN
X aleIapoN alelapoN ys ‘sd sayoul ¢T ,10]0211], aeuljoled eij@baloaN

UBI| YbIy Ul yoea|q ||IM obelj04 Sapojewlau 0] o|qndedsns S|ios ISIOW JIUeDbIo o|la) Ul iseg :Sjustlitio)

“elnauoJylAia “rea ul ajdind
S| 92BJINS Jed| JOMOT 'SalaleA SWOS Ul pal Jo Aeib ale SUIBA "SyJew umolq 1o usalb xrep yum ‘sanea| uaalb yep 0] usalb ybi7 :uonduosag

jue|d JaAeld
X BUON MO ys ‘sd sayoul 8T-9 ©BIN3UOJN3| BlURIRN

UIMOJID MO|S BJe Slue|d "J9A0D punolib Jo) SIieAl}nd Jemp asn 'Sapojewau 0} 9|geidadsns :Sjuswwo)d

'SHNJJ paJl pue SIaMmOo|) uld “SaAea| uaalb yiep ‘ai-Ajjoy ‘lews :uondiosag

Aoy ainjeluiy
X X MO alelapoN Sd 198} €-T eJab10202 eiybidiey

‘reasnuw " ueyl UC_>>O‘_m lalseH Sljuswwo)d

"JOWIWNS Ul SI9MOJ} 9JIUM 0] 9|0ind -obeljo} Uaaib yieq .uonduosag

adoui buidaaid ‘uny Ajlj buidasi)
X X X 8JeIBPON ubIH us sayoul 8T-9 ejeoids adoury

‘uns [|n} 81eis|0l
swloj pareBalieA olel) 100 AAeay a1els|o] Jou S8oq “Buibpa 1oj JUs(|99X8 SI pue Tew asusp B SWio4 'sselb 1] ss|quiasay :SJusWWo)

"IN1} YO€|( AQ POMO]|0} 9Je DULIAS Ul S1omo)) o|diNd SeAes| Uaalib sjleq .uonanoseq

Hny Ajl enjq biq *adou "pny Ajir

X X X alelapoN ybiH us sayoul g1 1reasnw adoLi

BAIBN = «

Seale wwn_o_w So9l] 9duelIa|0 | 9duelIa|0 | WeN uowwo)d
uado apisess Buibpg | » syueg lapun 1es ybnoig ubnr IUIETY aweN 21411uslos

"eplioj4 YINos J0} UONI3|as J1aA0dpUNoIS) T a|qel

ep1ioj4 YINOS 10} SI8A0D punoIS) .AbJaug aAiasuo)) o) buidedsoliAug




1e|d ayeus

X X SlelspoiN ubIH ys ‘sd sayoul 8 JluyeH, ejelose)l) eusinasues
"SUOIed0| Apeys ISIow Ul 1sag SlusWwod
‘Sonea| Alaylres) "Usalb doaq :uonduasaqg
uIa} Jjesjiayrea
X X Mo MOT us Sayoul 9g-¢T siuuojiiuelpe eiyowny
"1S9(Q SI [10S paulelp-|[aM ISION SJUBWWOoD
‘MO[3q 9|dind pue anoqge padls JIBA|IS ale SaAea| uaalb YJeq :uondudsag
jue(d 19AIBA
X X X MO MO Sd ‘s seyoul 2T euefodew eljjany
*10S 1SIoWw Ul Widls buore 1001 IM\ “buimolb 1seq ‘uns ||y ul uing |[IA\ :SIUBWWO)D
"31IUM 10 o|dInd o[ed oJe S1amo|d YDl PUOAS Ul SUIBA UsI|dINg SoABa| AXEM 'UaaJb Jublig .uonanoseq
YIVSSEINS
X BUON 9leIapoN ys ‘sd sayoul ZT slfeJisne snyluesoa|d
‘wiioy [ealdAy
8y} uey} |nJojod atow si ybidols, reannd "suonipuod J0od Sa)elajol INg ‘Seale 1SIoW Ul 1Sag SMOJS Olyjel] 100} 91eIa|0] 10U S0 SJUsWwWo)
"SoABs| JU9|N2INS 'UaaJb ybI .uonanoseq
ueld A9|Iuy
X X X MO a1elapo Sd's sayoul 21 e|jAydosoiw es|id
'S|I0S 9|13} ‘1SIOW SI9ald ‘Pa||0u0d SSajun quiipd I\ “buimolb 1se4 sjuswwo)
"Se/ea| Ugalb 'ASS0|D .uondnasag
uoJlpuapol|iyd jes| LesH
(wnyepiod "4 ‘wnipredkxo
X MO 9)eIapoN ys ‘sd sayoul 9 ‘d) suspueds uoipuapojiyd
"}SoQq aJe S|I0S pauleip-|[dM ISIOA :SIustiWwo)
‘'SaAed| usalb yreg :uonduosag
991 Jaqqni Jemp ‘elwoladad
X X Mo UbIH ys ‘sd Sayaul 0¢-8T ©ljojisnqo elwosadady
‘'sanes| Ag uapply Ajjensn aJe siamo|4 ‘diyel] 100} AAeay a1els|ol 10U saog “Buibpa Joj poos 'sjios Jood sarels|o] SUBWW0D
"SoAes| Uoalb ASSO|D HJed .uonduosag
sselb opuow ‘uny Al Jemg
X X X X alelapoN ybiH us Sayaul ¢T1-9 snoiuodel uobodoiydo
AAITeN = x
seale sado|s SEETN aouela|o] aouels|o] aweN uowwo)d
uado apisess Buibpg | » syueg lapun 1es ybnoig ubnr IUIETY aweN 21411uslos

"eplioj4 YINos J0} UONI3|as J1aA0dpUNoIS) T a|qel

ot

ep1ioj4 YINOS 10} SI8A0D punoIS) .AbJaug aAiasuo)) o) buidedsoliAug




aulwsel ajelapajuod Jes)| |ews
X X X a1elapoln alelopo us ‘s sayoul Z1-8 wnoneise wnwJiadsojayoel |

“PaJ|0AUOD SS|jUN I [JIM “BuiMmolb pidey :Ssjuswiwo)

.Umummm_‘_mﬁ Uao aJe SaAeg| Usal9 uondldsag

snAqydeN
X BuUoN a1eIapPOoN ys sayoul ZT wnjlAydopod wniuobuls

ey IMOID Jefituls
B aAey sa10ads Jay10 Jo Jaquinu Y "S|I0S paurelp-||om salinbay “s|qeuondsiqo ag Aew slamoj) Jo JOPO "1USINIINS JURIS|01-1YBNoIg SIUBWWOoD

"UMoIq yum palieq ‘a|dind plin| & aJe S1amold Uns |} Ul 8Zuolq Ulni 1ey) swals uaal9 .uonduosaqg

JaMO|} uoure)d
X 8JeIBpoN uybIH Sd sayoul 8 slliqou eljadels

"a|qe|ren. ale SIeARND Lremp JaYlQ ‘|I0S diuello ISIow saiinbay :Sjuswwo)

"SI9MOJ) BUUAM\ "SeAea| Uaalb drep ‘Asso|D :uonduosag

Ajl| 80e8d
X BuUON MO us 199) € JipuejaAs|D, wnjjAydiyreds

“U1M0.D 19edW09 8J0W 10} 8UNld "S83J1 Japun [[9M SWIOLSd :SJUSWWO0D

*JBWILLINS 8] Ul SIaMOojl Muld -abeljo) aidind :uonduasaq

Heay o|dind
X X X arelapoln ybiH sd'‘s sayoul T JeaH a)dingd, epijjed easeain)as

*So)IS 1SI0W Ul SNOJODIA_:S)USWIo)

“abel|o} ayI|uis) ‘Usalb-an|q sfed :uondiasaq

e|jauIbeos on|g
X aUON MO us ‘sd sayoul g ejeuroun ejjaulbejas

"|I0S 1SI0W Salinbay .SjuaWWo)

‘abeljo) ayjuIs) ‘usalb ybiq uonduodsag

e||aulbe|as 10813
X X X MO MO ys sayoul 2T SUBA|OAUI B|jauIbe|as

"|I0S paulelp-||om salinbay pa||01U0d Ssajun quiijd (A .SIUStio)

"JIOA|IS pajeballeA saAes| usalb ieq :uonduasag

soyjod JaA|IS
X MO 91eIapoN us sayoul 9 snaelAbly, snoid snsdepuios

"Ue19|0] 9peyS pue JUBNoIP AI9A SIUSWILLIOD

‘SoAea| uaalb 1ybi| pue yiep parebaue :uondidsaq

BAITRN = 4
Seale wwn_o_w So9l] 9duelIa|0 | 9duelIa|0 | WeN uowwo)d
uado apisess Buibpg | » syueg lapun 1es ybnoig ubnr IUIETY aweN 21411uslos

"eplioj4 YINos J0} UONI3|as J1aA0dpUNoIS) T a|qel

ep1ioj4 YINOS 10} SI8A0D punoIS) .AbJaug aAiasuo)) o) buidedsoliAug




apeys = Us ‘speys [ened = Sd ‘uns |Inj =S Y6,

*oljfel] 100} 91BJS|01 10U S80( "S98J] Japun 1US||99XT |I0S 1SIOW ‘Paurelp-||am SIajald SIUSWWOo)

‘udalb pue Jaa|is ‘ajdind padiis ate saAesT uonduasag

TERIERE
X Mo aTeIapoN us sayoul OT-¥ - ejnpuad euugaz

"BUIMOLL IO DULIE3US o1eJa]0] JOU [JIW :SIustitio)

‘abel|o) ayIjuIa) ‘uaalb Yep ‘Asso|9 :uonduasag

100JMOLIB BpLIo|H '8uo0)

X X X X ybiH ubIH us ‘s sayoul 9e-2T (euepuoyy '7) elwund eiwez,
*19ZI1|Iqe1S dunp-pues Jus||9dxg Sluswwo)
‘Spesy pass aAldele Yyiim abeljo) usaib ajed :uondudsag
SIeo eas
X ubIH ubIH S 199} 9-¢ eje|nolued ejojuns
‘Buiamoyy wuanbaly aanpul Jayream Aip pue 1om jo spouad Buneulaly ‘apeys ul [[9M J9MOJ) 10U SB0QJ :SIUBWIWOD
‘bunids ayy ul S18moy} palojod-de|] :uondudsaq
ollleb A1a100S
X X a1eIapoN a1elapo S sayoul 0g eaoe|oIA elybeqiny
‘Burdweln) s1sisay ‘swals buiuim) ‘buo| 0] anp BUIA B Se 1S8Q SWIOUDd SIusWWo)
‘bunids a1e| 01 -piw Ul SISMO[} alIym Juelbel) AlybiH “uaaib 1ybi bunsenuod yimoib mau yum abeljof usalb yreq :uonduasag
aulwsel Jeis ‘sulwsel ajelapsjuod
X X a1eIapoN a1elapo us ‘s sayoul Z1-8 saploulwsel wnwiadsojayoes |
‘'SpaaMm S8ssa1ddns eyl Jew XdIy} Swio4 :Suswwo)
‘abeljo) uaaib Mrep ‘Asso|9 :uondudsag
AAITeN = x
seale sado|s saal] aouela|o] aoueIs|0L aWeN uowwo)d
uado apisess Buibpg | » syueg lapun 1es ybnoig ubnr IUIETY aweN 21411uslos

"eplioj4 YINos J0} UONI3|as J1aA0dpUNoIS) T a|qel

A

ep1ioj4 YINOS 10} SI8A0D punoIS) .AbJaug aAiasuo)) o) buidedsoliAug




