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ELECTRICAL SYMBOL LIST 
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SPOIITS n£IJ) UCHnwc 

_A lUWNAR( ARW wOlJWTED IMlH POlL AND CONCRETE eASE 

WAU. WOUNltD LIJIIINAIRE 

RECESSED flUORESCENT' x 4 WWINAIRE 

9JRFACl: WOUNTEO FlUORESCENT 2 X 4 lUWINAIRE 

RECl:SSED LUMINAIRE 

9JRFACE OR PENDANT WOUNTEO FlUORESCENT' • 4 LUWINAIRE 

9JRFACE OR PENDANT .. ruNTED FlUORESCENT' x e LUWINAIRE 

<;URFACE OR PENDANT "WNltD flUORESCENT SlRlPUCHT 

WALL MOUNTED flUORESCENT WUINAIRE 

SURFAr,r WOUNml lUWI"AlRE CONNECTED TO EWERGENCY CIRCUIT OR WllH INTEGRAl 
EWERGENCY BATTERY CONNECTED TO UNSIMTCHED CIRCUIT 

EXIT SIGN WALL liOUNTED ARROW(S) INDICA nES DIRECTION IF SHOWN 

EXIT SIGN C(IUNG WOUNml ARROW(S) IN~CA n:s DIRECTION IF SHOIIN 

SWITCHES AND RECEPTACI ES 

SlNGLE f'OL[ SWITCH 
2 - DOUBLE POlL SWITCH 
3 a THREE-WAY S"""TCH 
0- ""'liER 
k - KEY OPtRATEIl SI01TCH 
W _ MANUAL WOTOR STARTER 1MlH lHERIIAl O~OAD 
W - IlEA THER PROOf SWITCH 
V _ lOW VOL TAG[ S\I1TCfI 
t - OCSICltER DEflNEO S'MTCH 

PHOTO ELECTRtC SWITCH 
S _ SWITCHED PHO= 

CflUNG "OUNml OCCUPANCY SENSOR 

o - DUAL nECHNOlOCY 
U - ULTRASONIC 360 DEG RANCE 
H - UU~ASDNIC HAU.wAY PAnERN 

WALL WOUNTED OCCUPANCY SENSQR 
P • PASSIVE INFRARED 
o - DUAl nECHNOlOCY 

WAll MOUNTED OCCUPANCY SENSOR/SWITCH 
S - PASSIVE INFRARED y,HH INTEGRAl Off" SIMTCH 
T - DUAL RELAY PASSIVE INFRARED WllH TWO INTECRAl O~ SIMTCHES 
o >= PASSIVE INFRARED WlTti IN1[GRAL DIMMER TO OFF 

SPEOAl PURPOS£ REC[PTAcu:. SEE LETTER CODE UST AT DUPLEX RECEPTAQ.[ FOR OPTIONS 

DUP...£X RECEPTAa....E 
A - A90'v'E COUNTER 
F 0:::: ARC FAULT PROl[ClED By BREAKER IN PANEL 
C .. GROUND F AUL T CIRCUIT INTERRUPlER 
W - \\EATHER PROOF CONnNUDUS CO..rn AND GFa PROTECTED 

DOUBLE DUPLEX RECEPTACLE. SEE LETTUl COOE UST AT DUPLEX RECEPTAClE FOR OPTIONS 

DUPLEX RECEPTAClE flUSH flOOR 

ABOVE GROUND IlEA lHER PROOF CONnNUOUS COVER AND (;FO PROTECltD DUPlEX 
RECEPTACLE SEE DET,," llEl 0 

CONNECTIONS I EQUIPMENT 

UOTOR CONNEcnON 

NON-FUS!:O DISCONNECT SWITCH 

HEAVY DUlY fUSED DISCONNECT 5"""T01 

COII61NATION AD..usTABl£ FREQUENCT DRlIIE WITH SAfETY DISCONNECT SYilTCH 

.JJNCTION BOX 

lRANSf"ORlroIER 

FIRE AI ARM 

CONlROI. PANEL 

ANNUNOATCR v.tTH R£UOT£. t.lICROPHONE 

MICROPHONE 

VOICE EVACUATION PANEL 

SIoIOkE OETEClOR 

MANUAL PUU STAlIOf.j 
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AFC 

"C 

BCU 

ClG 

CU 

(E) 

era 

IG 

KV 

KVA 

KW 

liCA 

WOCP 

PH 

TTB 

l'I1' 

Ul 

v.c 
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STROBE (, INDICA nES WINIMUM CANDElA SE1T1NG) 

FIRE AlARli CElUNG liOUNTEIl SPEAKER/STROBE CI I~CA TES MNIMUW CANonA SET11NG) 

FIRE ALARli WALL llauNTID SPEAKER/SlROBE ClINDICATES WINIMUM CANDElA '<ETTlNG) 

TELECOMMUNICATIONS 

TELD'HONE OUn.T "'lH 3/4 C AND P\JU.SlRING TO ACCESSIBLE CEIUNG SPACE 

FIRE PROTECTION 

FIRE ALARW flOW SIMTCH CONNEcnON 

FlRE ALARM lAMPER S'MTOi CONNECTION 

MISer! I ANEOUS 

CONDUIT EllED UP 

CONOUIT EU.£D DOWN 

CONDUIT/'MRINC STUBBED OUT "'TH END CAP OR INSUlAnEO PLASTIC BUSHNG 

GROUNDING POINT 

BRANo;PANEL 

FlUSH WAll liOUNnEll BRANCH PANn 

Iot"N ~STR1BUTION PANEL / SUB QlSlRISUnoN PANEL 

FUXlBLE CONOUif 

BRANDi ORCUJT YI1RmC ARROW INOICAltS H~E RUN ro PANEL 'MTH ORCUlTS AS NOTED 
IMRE SIZE IS 112 Awe WINIIAUM UNlESS NOTED OTHERIMSE SHORT nCk WARKS INDlCAnE 
PHASE CONDUCTOftS lONG TICk WARkS INDICATE NEUTRAl CONDUCTORS A SlNCLE CURVED 
TICk IIARK _CAnES t.'ISULAnEll CRW< CRtu<D CONDUClOR SECOND ctRVElJ flCk WARK 
IND1CATES ~SOlATED GROUND (GR£EN INSULATION IMTN YEllOW STRIPE) CONDUc TOR 

CONDUIT CONCl:AlEa IN WAll OR CElUNG SPACt: 

CONDUIT ROOTED BaOW flOOR / GRADE 

EXISTING CONDUIT CONCl:AlED IN WAll OR C£IUNC SPACE 

EXlSnNG CONDUIT ROUTED BElOW FlOOR / GI'IADE 

SU8GRADE VAUL T 

REfIRENCl: NOTE 

MECHANICAL EQUIPLtENT CONNECTION IleM R£FER TO SCHEDULE 

ABBREVIATIONS 

..... PERES AlieER 

ABOVE FINISHED FLOOR 

ABOVE FINISHED CRA.OE 

AVAILABLE INTERRUPTlNG CAPACITY 

BUILDING ~TROL UNIT 

CONDUIT a..OSE CCNTROL 

CEIUNG 

COPPER 

EXlSTlNC 

GROUND rAULT CIRCUIT INT[RRlJPTtR 

ISOlATED CROUND 

KILOVCLT 

KllO'ICL T AMPERES 

KllOWAn 

WINlWM CIRCUIT ..... PS 

IotAXIliUli OVERCtJRRENT PROnECnON 

PHASE 

TELEPHONE TERMINAL BOARD 

m'iCAl 

UNOER'ltRI'TEItS LABORATORIES 

VOL 15 VOL TACE 

IMRE CUARO 

WEATHERPROCJ=" 

#li( I ., 
i~ ~: 
H~ f! 
:~~ n 

LUMINAIRE SCHEDUL E 
~H 

'IHIlJUWI!8CH5DlI.E.NCn'CXU'I.E1I: 
MTKIIT Act::rrtEnePACtt.B:TWAN.W..CXIft"~ 
1te~~11CNIl. 

'!'/PeAl 

'MIla 

..."..D 

..."..'" 

mea 

TlI'9a 

mea:a 

DESCRlP110N 

I.£NS. 

BAL.lAST 
[AIIP 
INPUT WATTS 
IWIUF.tCruRERS 

DESCRlI'TlOH 

DESCRIP110N 
HOLBNG 
WOUNTlNG 
fINISH 
MlAST 
NOTE. 
[AIIP 
1t.lPUT WATTS 
w.wJfACTlJRERS 

DESCRIP110N 

HOUSl"" 
lENS 
REF'LEC'1!lA 
MlAST 

""'" tNPV1' WATlSi 
WNlUfJCTURERS 

D<SCRIP11ON 
NO",""" 
F1IctS>< 
MlAST 
NOTE 
WlP 
INPUT WAn'S 
WAHlK".teruRERS 

DESCRIP1lON 

HOUSING 
LENS 
..aUNTlWC 
FlNISI< 
BAllAST 
Ul USTlNC 
WlP 
LNPUT W"'TIS 
tu.NUfACTURERS 

DESCRIPTION 

HOU51NG 

lD1JV[R 
F'lNISH 
MlAST 
[AIIP 
INPUT WATTS 
ru.HUfACTURERS 

DESCRIPTION 

LENS 
REFLECTOR 
DlSTRlBUTION 
WOUNTlNC. 
FINISH 
MlAST 
Ul USTINC 

""'" 
"'PVT WATTS 
MAHUfN:1\lRERS 
POlL 

O(SCRIP1\ON 

lENS 
REf\tCTOR 
OCSTRIBU11ON 
IIOUN1lNC 

""ISH 
!W.1ASI 
UlUSl1~ 

WlP 

INPUT WATTS 
IllANUfACTURERS 
POLE 

DESCRIPllON 

lENS 
REF1£CT(R. 

DlSTRIBlJfION 
WOUtmNG 

BAL.lAST 
ULUSTIN3 
NOTE. 
LAMP 

I"'PUT WAn'S 
IrLANUfACRJRERS 
POLE 

SURrACE UOUNlED F\.lIORESCe:NT lENSED VANIW.. 
RESISTANT LlItMtWRE 
NOt.III'W.." BY.. BV lDIcrn ON DRAWING ROI.l.£D 
sn::a..HOIJSIHG 
INPACT RESISTANT W ST.'.BAIJZED POlYCAAao~TE 
DI~ER 
ELEClRONIC 
TWO F'J2T8. 
58 
StS UNaA. SERI[S B£GHEllJ OR APPROJED 

~E AS nft: A EXCEPT SiNCL.£ lAt.'P 

SURf'ACE WOUNlED FlIJOREsa::m INOUSTRW... 
4 COLD ROU£D STEEl CHANNEL 
PENDANT/CHAIN 
WHIlE FINISH 
ru:CT1!ON1C 
PRCMDE 11 GA WI4ITE MRE GUAAD 
TWO f'J2T6 
58 
WETAlIJX FBAY SERIES Ull-t0tM OR APPROVED 

RECESSED HORIZONTAl LAMP COMPACT F1..UORESCOO 
1)()M<UGHT LUMINAIRE. 
e NOlMIltoW.. DIAUETER HOUSING 
ClEAR N:.R'l1JC L£NS 
WArn: ClEAR REFlEC10R SELF FUNCED 
ELfCTRONIC 
ONE J2 WAn COW'ACT FWORESCDlT 
~ 
truRT V£RSEN P3J1 SERIES OO'TlWof UCH1'ING 
EDISON PRICE. PORTFOUO OR APPROVED 

SURFACE ~OUIrlIED FtUORtscrNT STRIPI...JGHT 
4 OOLD RoU.£D STEa CHANNEL 
~rfE ANISH 
EL£CTRONIC 
PR0V10E 11 CA WlR[ CUAAD 
1WO FJ2T8. 
58 
lffiCONIA C SERI£S ~ETALUX SS DAYBRI'T£. 
HlI3BEll. COLUwetA" L£HTOIJER HE WlWAWS 
OR APPRIMD 

$AWE AS Tt'P€ 0 EXCEPT CHAIN HUNG 

SURrJCE tr.IOUNTED DECORAlNE SCONCE 
11 NOMINAL. SOUJrR£ ALUWlNUW: 
4 TlOCk SOOllA. UWE GLASS 

WN...1 OR CEn..JN'G 
TEXruREO WCfAUC QRAY 
ELECTRONPC 
m 
ONE 2BW 2D CO~PACT nuoR£SC£NT 
JO PRlSUA __ OR II'PR<NED 

RECESSED UNEAA PERlWCTER SLOT WITH 
a.ossBI.AO£ WINER 
e NOtIIIPW.. SQUAAE BY L£NGTH $HOWt\I ON 
DRAWINO 20GA rna HOUSINO 
Wl<1TE CROSS 8tAIlE 
Wl<11E 
El.EC11IONIC 
ot£ J2W TB 
JO PER 4 SEcnON 
NEORAY SERfES 78 At.ERA DR APPRCMJ) 

EXTERIOR PCU ARW ~OUNTED HID SITE 
WWIHAIRE. 
IIliPACT RESISTANT l~WPERED ClASS l£NS 
NoIODIZED Al.IJt.II...... H'ft)ROFORWEl>/SECWENTm 
TYPE III lt1TH HOUS£ SlOE SHIELD 
" EXTRUDED ALUWIHUW ARW 
/.S SEl.£CTED BY Nt04rrCT 
-20 DEGREE, ~ HIGH PC.'WER FACT'C>I: ~ 
Ul lJS'TED wrr 
ONE '75 WAn GlASS .t.RC TlJBE WETAJ. HAUD£ 
LAIIP 
,o~ 

CNmCO GUU.WlHG SERIES OR ;,pPRtNED 
25 HIGH S'TRAIGHT STEEl. PCtL POLE TO 
wnHSTN«> 1 00 WlLf PrR HOUR WINDS Willi A 
CUST FACTOR Of' 1 J UTHONlA. SSS SERIES 
WCGMW-(DISON [MCO STtRNCR OR API"'ROt'[[) 

EXTERIOR POlL "-Rw wOUNTED I'll 0 srTE 
WWIP'WRE. 
IMPACT R[SISTN((" lEWPEREO GlASS lENS 
N-lODLZED AI,lJ,,'NUW HVOROFORI.IEl>/SEGWENI'ED 
lYPE1I1 

" EXTRUDED ALUWINUW MW 
.IS SEl...ECTED BY ~I1I:CT 
- 20 OEGRU: C'IIA. HIGH POWER FACTOR &\l.l..A.:)""T 

UL USTtO WET 
ONE 175 WATT GlASS Me T1.I8E WEfAl tw.J0( 

WlP 
20' 
GAADCO CULlWING SERIES OR N'PRO'vtD 
25 HIGH STRAIGHT srm. POL£. POLE: TO 
WlTHST,6.ND 100 t.lILE PER HOUR WINOS wrTH A 
GUST FACTOR Of , J urnONtA SSS StAlE'S 
WCGRAW- EDISON [Meo S"f[ftN~ DR APPRaoIED 

EXTERIOR POLE MW WOUN"fU) HID SI'TC 
WWINAJRE. 
It.lPAC'T RESISTANT TEWPERED GLASS lENS 
NoIODIZED ALUWlNUW HVORorORWc)/~GI.lOO'EO 
lYPEIII 

" E:XTRUDED ALUMINUW MW 
Mi SELECTED BY AACHITECT 
-20 DEGREE. C'IIA. HIGH POWER FACTOR IW.l.AST 
UL U5TEO WET 
PR~DE TWO HttrDS PER POlE 
ONE 175 WATT GLASS MC TlJBE WC'AL KNJDC 
LAWP PO! 104E'm 
425 
CARDCO C:ULlWlNC SERIES OR NlPROVED 
2~ HIGH STfWGHT STEEL POl£. POLl fO 
WfTHSTANO 100 t.l1lE PER HOUP WINDS WTTH A 
OUST fACTOR Of 1 J UTHotM. SSS SOUES 
I.ICGRAW-EOISON tuCO ST'ERN~ OR APPROVED 

Tt'P91O DESC:RIPTION £X'1'ERK)R POLE A,R'" WOUNT£O 'N I D SITE 
WYINAIRE. 

TlI'9T 

TYPeUl 

TYPeIl.<a 

.,.".., ... 
Ttl'e002 

me8CI 

me8Cl 

me ... 

Ttl'eGDa 

.,."..,800 

TYPe ... 

TYPe.., 

lENS 
REf1(OTOR 
DIS'mIBVTICIN 
.0UN!1NG 
"NISH 
BAU.<ST 
UL UST1NG 
NCT[. 

WlP 

INM WATTS 
MANUfH:11JRER"'i 
POlE 

DE5CRIPT10~ 

DESCRIP1l0~ 

WlP 
MANUFACruRERS 

DESCRIPnON 
WlP 
MANUF'ACTlJRERS 

DESCRIPTlON 
WlP 
MANUFACTlJR(RS 

oc;avno" 
[AIIP 
WoNUf"ACTURERS 

~IPOON 
WIP 
w-NUfACTlJRERS 

DESCRIP110N 
WlP 
WANurAC1\.JRERS 

OESCRIFTION 
LAIIP" 
~UF'ACTURERS 

DESCR1P'1IO" ........ 
~UfAC'IURtR'J 

DESCRlPTlO" 
!.'lIP 
_urAClUR!:lr 

IMPACT RESIST....,. lEWPERED cw:s LlNS 
ANOOIZED ALUwlNUM H1'[)ROfORI.(ED/SEQ.lENlEO 

'M't " 4 EXTRUDED ALUWINUlI,I ARt.! 
/'IS $ElECI[D rr ARCHITECT 
-20 DEGREE. CWA. HX:H POWER FACTOR BALlAST 
uL USTED WET 
PRCMOE THREE HEADS PER POLE. 
ONE 17$ WATT GlASS ARC lUBE t.lETAI. HALIDE 
UWP PER H£AD 
630 
CAROCO CUU,WlNC SERIES OR NJPR(M:O 
25 HIGH STl<M.HT S1W. POlE POlE TO 
WIlHSlNoUl 100 WIU P£R HOUR 'MNOS wrrn A 
GUST FACTOR Of ,:3 LmtONIA SSS SERIES 
IrIICGRAW-EDISON [WCO S'T[RHER OR N'PRO'w'ED 

ItIAT01 EXISTlNG UBRAR'I' PEDESTRL6N POLE 

SJ'ORTS f1EI.D LtGHTlNG 
SE'£N '500 WATT "£TAL 'WJDE I.AWPS 
wuscc UGHT STRUCTURE GREEN OR APPROVED 

SPORTS FlELO lJC,HTlNG 
tLf'VtN 1~ WATT wtTAL HAUOE LAYPS 
t.luscO LICHT mucruRE CRtEH OR APPRO\IU) 

SPORTS f1W) LlCtmNC 
EIGHTEEN l!tOO WAlT t.lETAL HALIDE L..A.WPS 
WlISCO LJOHT STRUCTURE GRtEN OR AP PR(Ml) 

SPORn nElD UGII11NG 
TWELVE 1500 WATT WETAL ..wJOE I..JI,lPS 
WlISCO LIGHT STRUcruRE GRECH OR ~PRavaJ 

SPOI!1"S nElD UGIfIlNG 
OOHT 1500 WATT t.ltTAL t-\t,UOE LAYPS 
WUSCO UGHT STRUCTURE GREEN OR APPR!MD 

SPORTS nELD l lGHnNG 
nilRTEEN 1500 WATI wETAL tw.JOE LAYPS 
~lISCO LICHT STRUCTURE CR£IN OR AP~ 

SPOIm nElD UCHnNC 
DGHT 1500 WAn METAl. KtoUOE L.A.WPS 
WUSOO LICHT STRUCTUR( CREE'" OR ,APPROIJEE) 

SPORTS flEI.D UGHllNO 
D.£VEH 1.500 WATT t.lEfIi. f-W..I)E I,.N.(PS 

WUSCO LJC;HT STRUC1'\JRE GfI[£H OR ,.,~ 

SPOI!1"S nELD lIGHTINC 
SEV[N 1500 WATT "£TAL tw.JO£ I.AWPS 
wsco UGItT STRUCTURE CREEN OR APPROVED 

R£C£SSED N -GRAD[ AS'r'Jr.(MrntIC UP lIGHT 
5 BY J 7:) 8'( 16 EXTRUDED IUIW!NUW 
CI..£M 1(l(PERID ClASS 

!"Y .j 
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alent 

CONCOIlD!A 
UHlVERSITY 
I 
i 

Project 

CONCORDIA 
ATHLETlC 
FELDS 

51 
I! 
... :l 

~~\f J ~ \r E~ ~""C ~ CCQl~ 
t0 1~1 ~_ A \ Cll 

APR 1 9 2011 
HOUSING 
lENS 
OISTR18U1lON 
WOlNlNO 
FINIS!< 
IW1ASl 

~W[TRIC 

IN_ 
STAJHUSS $lUl 
D£cmoNIC 

OS"I§J1~Z WsOIc..e 
Ul USl1HG 
[AIIP" 
INPUT WAn'S 
~UF'ACT\.RER 

0ESC0IP110N 

DESl:RIP1lON 

lENS 
REFU:C'TOR 

OISTRlB1JTlON 
1IOUN11~ 

"NISH 
MlAST 
UL UST1NG 
LAIIP 
INPUT WATTS 

""""FACTlJRERS 

DESCRIPT'ON 
HOUSING 

LENS 

RmECTOR 
DISTRIBUTION 
"NISI< 
BAL.lAST 
UL lISTING 
NOTE. 

[AIIP 
INPUT WATIS 

DE5CR'IPTlON 

WI'" 
rNPVT WATTS 

m 
ONE J9W lSHO 
45 
0CSl1)N P\.N4 CSL SERIES El[GA OR APPR<MJ) 

l.J([ 1YPE SF' EXCEPT 21W T~ IAIIP 

EXTIRJOR SURF'..a UOUNTID CDWPN:T FlUORESCtNT 
FI..OOOUGHT 
HOWINAJ.. 12 WIDE SY 6 TN...1 BY B [)[[p ore: 
CAST r4L.UWIHUW 
Cl£AR lBIPERm GlASS L£NS 
l).'TERCH.'IHGuaL SPECULM ALUMINUM REJl.LCll)R 
ASSOtIBLY 
FLOOD 
'10"( 
/'IS SELECTED BY ARCHITEC1 
LOw 1[MPERAlURE ELECTROHIC 
WET 
ONE 42W COMPACT FUJORESCENT 
.7 
HYDREL 7000 SERIES OR APPROVED 

EXTERIOR W~ WOUNTED FlUORESCENT UJYIf<WRE 
16-1/" WIDE BY 7 HICH BY g DEfP DtE CAST 
llUWIHUI.( HOUSING IN A lRrV'EZOIOi.L SI-W"E 
WITH A DIE CAST ALU"'INUU 000ft' FRAME. 
HEAT AND It.lP,ICT RESISTANT 'Tf::MPERED GlASS 
LENS '/0 TIfC" 
SPECIJL.AR EXTRUO£D AlUt.lINUt.I REf1£CTOR 
WEDIUM DSTRIBVTIO~ 

J.S SEl.£CTEO IN ARCHfTtCT 
-20 DEGREE. CWA. HIGH POWER F'ACTOR BAl..LAST 
UL USTLD W£T 
COOROINATE WOUNTlNG HEJGHT AND LOCATION WITH 
ARCHITtCTlJR.oll. PlANS 
ONE 42 WATT COI.IPJCT FllJORfSC£NT l.AI.IP 
.7 
CAROCO UCH'TING 101 SERIES, DESIGN FUN,. 
GUTH ItM.IE OR APPRCM:O 

SAME AS lYPE SH EXCEPT Wffii TWO l,A&.IPS 
'TWO ~2 WAn COt.lP.ACT FLUORESCENT l.At.IPS g. 

SHEET INDEX 
EO 1 COVER SHEET - ELECTRIC .... 

EI 0 SInE PlAN - ELECTRIC .... 

E2 0 flOOR PlANS - ELECTRICAl 

E2' FLOOR PlANS - ELECTRiC .... 

E5 0 DET AlLS/SCHEDULES - ELECTRICAL 

E5' OETAilS/SCHEDULES - ELECTRICAL 

EPH SIT[ PlAN - PHOTONETRICS 

~t::=- lNTERFACEl :IF fHO'HEfllHG 

Permit Number 

e ~RI~~~[R~ 
MSEMAIINCSNff,1HEPR(ft:KTYCJ 
MOOP WAOCENlI[ AND ARE NJT TO IE 
USED OR REPROOUCEO IN Nf1I11ANNFR. 
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RE'o1SIDNS 

I~ 
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SCALE 1 -30-0 
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GENERAL NOTES 
A. UINIlAVM 110 COPPER COIIQVCTORS FOil SHE 

UGH!1NC AND POIIER OIJru:T CIRCUITS 

o 
ill 

G EJ(ISTlNG P[l)fSTRIAN UGHllNG POlE INSTALilll 
uNO£R THE UBRARy PROJECT 

o ~~ll,;gE~~~~~(;il~pJgE~~~ 
UC>lTlNC CIRCUIT TO PROVlllE PO'Io£R TO NI;W 
POlE 

o ROUTE PARKING LOT UGHllNO TO UGHllNG 
RM Y PANEL CIRCUIT SliOwtl UGlillNG RM V 
PANEL tOGA TEO IN UBRARY WAIN EJ£CTRICAL 
ROOU 

@ PRO'-1CE 112 \\IRE fOR TERMINATION I!£T<lEtN 
HOMERUN AND IiECEPTACIL 

INCOMING ELECTRICAL SERVICE 
DMSION OF RESPONSIBILITY 

ElEe 1Ir.urv 

CIlIIm 00 

S£OOIIlW!r CONOiJlT ITJ 0 
S£OONIWIr CONlli.ICTORS 0 ITJ 
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LIGHT STRUCTURE STEEL POLE 
BY MUSCO LIGHTING. INC 
(SEE POLE IDENTIFICATION) 

LIGHT STRUCTURE PRECAST E P 
BASE BY MUSCO LIGHTING. INC 
(SEE POLE IDENTIFICATION) 
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POLE FOUNDATION SCHEDULE 
FORCES (MAXIMUM) PIER 

TYPE MOMENT(M) SHEAR (V) VERTICAL DIAMETER EMBEDMENT 
KIP-FT KIPS (P) KIPS * INCHES FEET 

LS70-B • 6802 1452 1 883 30" 12'-0" 
\ 

LS80-B 12503 2540 3704 36' 16'-0" 

LS80-C 18241 3412 4592 36" 18'-0" 

* VERTICAL FORCE DOES NOT INCLUDE WEIGHT OF PRECAST BASE 
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POLE IDENTIFICATION 

POLE PRECAST FIXTURE CONFIGURATION FIXTURE 
TYPE BASETYPE (FIXTURES PER CROSSARM) EPA (MAX) 

LS70-B 3B 7(4+3) 182 

LS80-B 5B 11(6+5) 253 

LS80-C 6B 18(6+6+6) 486 

LS80-B 5B 12(6+6) 288 

LS70-B 3B 8(4+4) 200 

LS80-B 5B 13(7+6) 260 

W i= a z POLES B1, C2 & D2 HAVE A MOUNTING BRACKET FOR THREE SPEAKERS AT 30'-0" AGL 
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CONCRETE BACKFILL 
(SEE GENERAL NOTES) 

DIAMETER 

(SEE POLE FOUNDATION SCHEDULE) 

UNDISTURBED, IN-SITU SOil ) 
( (SEE GENERAL NOTES) 

PRECAST 
BASE 
TYPE 

3B 
5B 
6B 

WEIGHT OVERALL HEIGHT 
LBS LENGTH ABOVE 

FEET GRADE 
FEET 

2,670 20'-0" 8'-0" 
5,180 23'·11 ' 7'-11" 
8,020 26'-1 ' 8'·1" 
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EMBEDMENT OUTSIDE 
IN PIER 

FEET 

12'-0" 
16'-0" 
18'-0" 

DIAMETER 
INCHES 

13 38" 
1825" 
2056" 
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LIGHT POLE FOUNDATION DETAIL Permit Number 

GENERAL NOTES 
GENERAL 

ALL CONSTRUCTION AND WORKMANSHIP SHALL CONFORM TO THE INTERNATIONAL BUILDfNG 
CODE 2006 EDITION ' 

WIND 80 MPH ,EXPOSURE C, ( PER 1998 qREGON STRUCTURAL SPECIALTY CODE) 

REFERENCE POLE LOCATION DRAWING FOR ACTUAL POLE PLACEMENT AND SITE LOCATION 

THE CONTRACTOR IS SOLELY RESPOKSIBLE FOR ALL CONSTRUCTION PROCEDURES AND SAFETY 
CONDITIONS AT THE JOB SITE 

SOIL DESIGN PARAMETERS 

ALLOW ABLE VERTICAL BEARfNG CAPACITY 1,500 PSF OR 250 PSF SKIN FRICTlON 

ALLOWABLE LATERAL PASSIVE SOIL BEARING PRESSURE 200 PSF/FT (AT LEVEL GRADE) 

REFERENCE CHAPTER It,SECTION 1805 AND TABLE 18042 OF THE 2006 EDITION OF THE 
INTERNATIONAL BUILDING CODE ASSUME CLASS 5 SOILS 

DESIGN SOIL PARAMETERS ARE AS NOTED ACTUAL ALLOWABLE SOIL PARAMETERS MUST BE 
VERIFIED BY A GEOTECHNICAL ENGINEER 

ENCOUNTERING SOIL FORMATIONS THAT WILL REQUIRE SPECIAL DESIGN CONSIDERATlONS OR 
EXCA V A TION PROCEDURES MAY EXIST POLE FOlJt\lDATIONS MAY NEED TO BE REANALYZED 
ACCORDING TO THE SOIL CONDITIONS mAT EXIST 

IF ANY DlSCREP ANCIES OR INCONSISTENCIES ARISE~ NOTIFY THE ENGINEER OF SUCH 
DISCREPANCIES FOUNDATIONS WILL THEN BE REVISED ACCORDINGLY 

ALL PIERS AND CONCRETE BACKFILL MUST BEAR ON AND AGAINST FIRM, UNDISTURBED SOIL OR 
AS APPROVED BY A GEOTECHNlCAL ENGINEER 

ALL EXCA V A TIONS MUST BE FREE OF LOOSE SOIL AND DEBRIS PRIOR TO FOUNDATION 
INSTALLATION AND PLACEMENT OF CONCRETE BACKFILL CASING MAY BE REQUIRED IF CAVING 
OCCURS IN SUCH A CASE, APPROVAL BY A GEOTECHNICAL ENGINEER IS REQUIRED 

ALL EXCAVATIONS MUST BE FREE OF WATER OR CONCRETE SHALL BE PLACED WITH A TREMIE 
PIPE IN ACCORDANCE WITH ACI STANDARD 336 CONCRETE PLACED BY THE TREMIE METHOD 
SHALL HAVE A MINIMUM ULTIMATE STRENGTH OF 1,000 PSI GREATER THAN REQUIRED UNDER 
, CONCRETE BACKFILL" BELOW 

CONCRETE BACKFILL 

CONCRETE BACKFILL SIIALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH AT28 DAYS 
OF 3~00 PSI SPECIAL INSPECTlON IS NOT REQUIRED (3,000 PSI IS SPECIFIED FOR EARLY POLE 
EREcTION, NOT FOR STRUCTURAL DESIGN PtJRpOSES) 

CONCRETE BACKFILL SHALL A IT AIN A MINIMUM STRENGTH OF 2,000 PSI PRIOR TO STEEL POLE 
ERECTION 

USE TYPE lIN PORTLAND CEMENT OR AS RECOMMENDED BY THE GEOTECHNICAL ENGINEER 

MIX IN CONFORMANCE WITH ASIM C-94 

AGGREGATES PERASTM C-33 (1" MAXAGG SIZE) 

PLACE CONCRETE IMMEDIATELY AFTER COMPLETION OF EXCA V A TION AND INSPECTION BY THE 
GEOTECHNICAL ENGINEER NO EXCA VA nONS SHALL BE LEFT UNPROTECTED OR OPEN 
OVERNIGHT 

CONCRETE SHALL BE PLACED IN ONE CONTINUOUS OPERATION (NO CONSTRUCTION JOINT) WITH 
SPECIAL EQUIPMENT WITH A MAXIMUM FREEF ALL OF 5 FT AND to PREVENT CONCRETE FROM 
STRIKfNG nrn SIDES OF THE EXCAVATION VIBRATE TOP 5 FT 

MISCELLANEOUS 

FIXTURES MUST BE LOCATED TOMAlNTAIN 10'-0" MINIMUM HORIZONTAL CLEARANCE FROM ANY 
OBSTRUCTION 

POLE~l FIXTURES ..... PRECAST BASES.,!,.~LECTRICAL ITEMS, PLATFORMS, SPECIFICATIONS AND 
INSTALLATION Pt'-R MUSCO LIGHTING INC 

FIXTURE EPA = 2 7 MAX SQ FT, WEIGHT 40 LBS (PER MUSCO LIGHTING, INC ) 
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~·x 6 HANOHOLE w~" INSERT BOTTOM ~ n" INSERT TOP (FRONT ONLY) 

2JSz DIA. HOLE w~ INSERT BOTTOM .t n INSERT TOP (BACK ONLy) 

BUNDLE J SPIRAL 
\\'IRES AT EAQ./ 
END 

(2) fl BARS'x J -0· LONG '-(2) 17 BARS l( 6 -0· LONG ~ 
I PAINT ENOS OF STRANDS ONE ON EA. SlOE OF MIDOLE ONE ON £:ACH SIDE OF' HAND 
2 MARK - DATE li'?E '" "BOTTOM 

NEAR BorrOM OF BASE. 
ACCESS HOlE ON BACKSIDE TIED AND ACCESS HOlES (FRONT) 
TO STRANO AHD CENTERED ON TIED TO STRANO AND CfNlEREO 

l PRO\llDE A rrACHMENT ASSEMBLY 
f"OR CO\'ER PLA TE AND ACCESS HO/.E.. ON HAND '" ACCESS HOLES. 

C-==_SProAcAOONS ---
I'BAS[ lEN:.::G:.:;TH-=--___ . 

ClASS 264 
SHIPPING WEJGHT ~oo LBS 
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(I) 2 17/J2" DIA HOLE 
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(2) P BARS x 3 -0' LONG "-(2) 17 BARS x 6 -0' LONG 
ONE ON EA. SlOE OF MIDOLE ONE ON EACH SlOE or HANO 

~ 
1 PAINT ENOS OF STRANDS 

ACCESS HOLE ON BACKSIDe TIED AND ACCESS HOLES (FRONT) 2 MARK - DATE nPE &/ "BOTTOM 
NEAR BOTTOU OF BAS£. TO STRANO AND CENTERED ON TIED TO STRANO AND CENTER£/) J PROVIDE: A TTACHLfENT ASSEM6l Y 
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BACK SIDE ONt Y ONE ON 
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SHIPPING WEIGHT 2670 LBS 
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Concordia University 
Baseball/Soccer Lighting Project 
Portland, OR 

A SCOPE OF WORK 

B EQUIPMENT LAYOUT 
Drawing # 61660r2 

C ON FIELD LIGHTING DESIGN 
Computer Model- Light Level Scans 
Drawing # 61660r2 

D OFF FIELD LIGHTING DESIGN 
Computer Model - Spill Light Scans 
Drawing # 61660r2 
Drawing # 61660r2 

E. LIFE CYCLE COST SAVINGS 

F STRUCTURAL INFORMATION 
Drawing #C1 

G CONTROLS AND MONITORING 
Control-link Central Contact Information 
Drawing # 61660r3 
Control Link Sample Usage 
Control Link Brochure 

H PERFORMANCE GUARANTEE 

I WARRANTY 
Light-Structure Green - 25 Year Warranty 

J PRODUCT INFORMATION 
Manufacturers Model Number 
UL Letter 
LSG Lumlnalre Drawing 
LSG ECE Drawing 
LSG Pole Top DrawIng 
LSG Pole Drawing 
Corrosion Protection 



A. SCOPE OF WORK 



SCOPE OF WORK 

Owner/Electrical Contractor Responsibilities 
1 Complete access to the site for construction utilizing 2 wheel drive rubber tired equipment 
2 Locate eXisting underground utilities and Irrigation systems and verify pole locations, home 

plates and field boundary lines per Musco supplied layout 
3 Extra costs associated with foundation excavation In non-standard sOils (rock, caliche, high 

water table, collapSing holes, etc) Standard sOils are defined as sOils that can be excavated 
uSing standard earth augunng eqUipment 

4 Electrical design & Installation 
5 PrOVide matenals and eqUipment to mount the Musco Supplied Surge Protection Device to 

the dlstnbutlon panel and terminate necessary wIring 
6 PrOVide equipment and materials to Install the new Lighting Contactor Cabinet and terminate 

all necessary Wiring Contactor cabinets Will be delivered with poles and fixtures 
7 Contractor will commission Control Link by contacting Control link Central at (877-347-3319) 

and gOing through the follOWing steps 
8 Check all Zones to make sure they work In both auto and manual mode 
9 1 hour comprehenSive burn of all lights on each zone 
10 Set base line for the DAS (Diagnostic AcquIsItion System) 
11 PrOVide on site are for disposal of spOils 

Musco ResponSibilities 
1 PrOVide reqUired poles, fixtures, and foundations 
2 PrOVide layout of pole locations and aiming diagram 
3 PrOVide Project Management assistance as needed 
4 Musco shall prOVide Performance and Payment Bonds In an amount equal to the total 

amount of bid (Only If Required) 

Musco Subcontractor Responsibilities 
1 PrOVide eqUipment and matenals to off load equipment at Jobslte per scheduled delivery 

Lighting Contactor Cabinets Will need to be given to on-site electrical contractor 
2 PrOVide storage containers for equipment as needed and disposal of all packing cardboard 

and debriS 
3 PrOVide adequate security to protect Musco delivered products from theft, vandalism or 

damage dUring the Installation 
4 PrOVide reqUired permitting 
5 Confim1 the eXisting underground utilities and Irrigation systems have been located and are 

clearly marked so as to aVOid damage 'from construction equipment Repair any such 
damage dUring construction 

6 PrOVide matenals and equipment to Install (7) LSS foundations as speCified on Layout 
7 PrOVide and Install ground rods for IIghtmng protection per NFPA 780 Code, NEC Section 

250, and local building codes Poles 75'or shorter should use a #2 bare copper conductor to 
the ground rod Poles taller than 75' should use a #2/0 bare copper conductor For standard 
clay soli, the ground rod must not be less than 5/8"x 8' long, driven vertically Into the SOil until 
POint IS 10' below grade Ground rods must be Installed In SOil, not In the concrete backfill 
Measure resistance per NEC 250 56 If greater than 25 ohms, then Install 2nd ground rod 
Ground conductor to be attached by exothermiC fuSion welding 

8 Remove spoils to owner deSignated location at Jobslte 
9 PrOVide matenals and eqUipment to assemble (95) LSG fixtures 
10 PrOVide eqUipment and matenals to assemble and erect (9) LSS Poles 
11 Keep all heavy eqUipment off of plaYing fields when pOSSible Repair damage to grounds 

which exceeds that which would be expected Indentations caused by heavy eqUipment 
traveling over dry ground would be an example of expected damage Ruts and sod damage 
caused by equipment traveling over wet grounds would be an example of damage reqUiring 
repair 



B. EQUIPMENT LAYOUT 



(XXX) 
mUSCOa 

• 

~l JL 
I I 

GREEN GElERATION UGHlING1II 

GUARANTEED PERFORMANCE 

Concordia University BB/SO 
Portland, OR 

x . 
'< 

SCALE IN FEET 1 100 

o 100 

r. t. ..)1..,(' y > ' ,~lt. 

200 

Baseball 
Irregular 

.r ,.. 
<" 

f 
.r 

INCLUDES 
Baseball 
Soccer 

Electrical System ReqUirements Refer to Amperage 
Draw Chart and/or the "Musco Control System Summary" 
for electrical SIZing 

Installation Requirements Results assume +/- 3% 
nom mal voltage at line side of the ballast and structures 
located within 3 feet (1 m) of deSign locations 

EQUIPMENT LIST FOR AREAS SHOWN 
Pole Luminaires 

QlY LOCATION SIZE R~~N ~~~G ~ 
2 A1 03 70' - 70 1500W MZ 
2 A2 02 80 - 80' 1500W MZ 
1 B1 80' - 80' 1500W MZ 
1 B2 80 - 80' 1500W MZ 
2 C1 01 70 - 70 1500W MZ 
1 C2 80' - 80 1500W MZ 
9 ~TOTALS 

~~ 
7 
11 
18 
12 
8 
13 
95 . 

SINGLE LUMINAIRE AMPERAGE DRAW CHART 
Ballast Specifications Line Amperage Per Lummalre 

( 90 min power factor) (max draw) 

Smgle Phase Voltage 120 208 220 240 277 347 380 415 480 
(60) (60) (60) (60) (60) (60) (60) (60) (60) 

Max - 86 77 75 65 51 47 - 37 
1500 watt MZ 

Min 117 67 60 59 51 4~ 2L X 29 

By Enc Svenby 

File # 61660r2 
Pole location(s) -$-dlmenslons are relabve 

Date 18-0ec-07 

to 0 0 reference pomt(s) ® Not to be reproduced In whole or part without the written 
consent of Musco Lighting ©1981, 2007 Musco Lighting 

Pnnt Date (18IDecJ2007) & TIme (1418) 



c. ON FIELD LIGHTING DESIGN 





~ ~( 

Q1Y LOCATION 

2 A2.02 
1 81 80' - 80' 1500W MZ 18 
1 C2 80 - 80' 1500WMZ 13 
1 01 70' - 70' 1500W MZ 8 
1 03 70' - 70' 1500W MZ 7 
6 -TOTALS I 68 

ll-

~ 

~ I II m L' 
~ 

W 11 I 
r-

~. , 

0 .'" 
I.!.. 
..c 

o 

18 0 
13 0 
8 0 
7 0 
68 0 
t,>- Jf-I< M/'lJ~t:"-l 

50 

..35 

;8 
~ 

;6 .pO .p3 .p3 IO 

;9 ;7 ;9 .p7 .p5 

.pO ;6 ;6 .p2 .p1 
I 

;9 ..M ;3 

;6 ;2 ;0 

;2 .,39 .,37 ;0 ;7 

1;0 .;37 .,36 .,38 ;2 

1.,39 .;37 .,37 .,39 ;1 

u;2 ;~ .,39 10 '\42 

65' 

I7 I6 

IO I4 

.p6 I1 

.p5 .p5 

.p2 .p1 

.p3 .p8 

;8 .p7 

;6 .p6 

;6 I .p3 

(XXX) 
musco~ 
GREEN GElERAnON UGHTING-

GUARANTEED PERFORMANCE 

Soccer 
Concordia University BB/SO 
Portland. OR 

Soccer 
Size 360' x 219' 
Gnd Spacing = 30 O' x 30 O' 
Values given at 3 0' above grade 

Lumlnalre Type Green Generation 
Rated Lamp Life 5000 hours 

Lumens/Lamp 134.000 
CONSTANT ILLUMINATION 

HORIZONTAL FOOTCANDLES 

Entire Grid 
6 

UG (Adjacent pts) 1 61 
CV 023 

Average Lamp TIlt Factor 
Number of Luminaires 
Avg t<JN over 5000 hours 
Max t<JN 

1000 
68 
10635 
1156 

Guaranteed Performance The CONSTANT 
ILLUMINATION described above IS guaranteed for the rated 
life of the lamp 

Field Measurements Averages shall be +/-10% In 

accordance With IESNA RP-6-01 and CIBSE LG4 Individual 
measurements may vary from computer predictions 

Electrical System Requirements Refer to Amperage 
Draw Chart and/or the "Musco Control System Summary" 
for electrical SIZing 

Installation Requirements Results assume +/- 3% 
nominal voltage at line Side of the ballast and structures 
located Within 3 feet (1 m) of deSign locations 

By EriC Svenby 

Date 18-Dec-07 

~~\\\\\\\ 
P~~~I~~~~~y""" Flle# 61660r2 

\\\\\\\\ A\ l. ~ fi en) Not to be reproduced In whole or part Without the wntten 
, • \ \ \''\ consent of Musco Lighting ©1981, 2007 Musco Lighting 

Pnnt Date (18/Decl2007) & TIme (1418) 



.. 

D. OFF FIELD LIGHTING DESIGN 



Q1Y LOCAllON 

2 A1,03 
2 A2 02 
1 81 80' - 80' 
1 82 80' - 80 1 1500W MZ 12 12 
2 C1 01 70' - 70' I 1500W MZ 8 8 
1 C2 80 - 80 I 1500W MZ 13 13 T 0 
9 -TOTALS 95 95 I 0 

J l 
<: ~ " 

~ 

;-

~\\\\\\\\\) ~~\\\\\\\ 

SCALE IN FEET 1 120 

o 120 240 

41 

53 

66 

81 

89 

98 

06 

'l2 

12 

08 

04 

87 

64 

48 

34 

Pole locatlon(s) -$-dlmenslons are relative 

/Jr 

(XXX) 
mUSCD~ 
GREEN GElERAnON UGIITING1II 

GUARANTEED PERFORMANCE 

Spill at Street (near) 
Concordia University BB/SO 
Portland, OR 

Spill at Street (near) 
Grid Spacing = 30 0' 
Values given at 3 0' above grade 

Lumlnalre Type Green Generation 
Rated Lamp Life 5000 hours 

Lumens/Lamp 134 
CONSTANT ILLUMINATION 

HORIZONTAL FOOTCANDLES 

Entire Grid 
4 

Minimum 029 

Average Lamp Tilt Factor 
Number of Luminaires 
Avg KW over 5000 hours 
MaxKW 

1 000 
95 
14858 
161 5 

Guaranteed Performance The CONSTANT 
ILLUMINATION described above IS guaranteed for the rated 
hfe of the lamp 

Field Measurements Averages shall be +/-10% In 

accordance with IESNA RP-6-01 and CIBSE LG4 Individual 
measurements may vary from computer predictions 

Electrical System ReqUirements Refer to Amperage 
Draw Chart and/or the "Musco Control System Summary" 
for electncal sIzing 

Installation ReqUirements Results assume +/- 3% 
nominal voltage at line side of the ballast and structures 
located Within 3 feet (1m) of deSign locations 

By EriC Svenby 

File # 61660r2 Date 18-Dec-07 

to 0 0 reference pOlOt(S) ® Not to be reproduced In whole or part Without the written 
consent of Musco Lighting ©1981, 2007 Musco Lighting 

Pnnt Oate (18/0ecl2007) & Time (14 18) 



QTY LOCATION 

2 A1,03 70' · 70 1500WMZ 7 
2 A2 02 80' · 80' 1500WMZ 11 
1 81 80' · 80' 1500WMZ 18 
1 82 80 - 80' 1500W MZ 12 
2 C1 01 70' · 70' 1500WMZ 8 
1 C2 80' - 80' 1500W MZ 13 
9 ---TOTALS 95 

J 
I 

, r 

r 

SCALE IN FEET 1 120 

o 120 240 

7 
11 0 
18 0 
12 0 
8 0 
13 0 
95 0 

( ~ , 
,L 

66 

09 

60 

12 

72 

18 

53 

85 

09 

Q9 

I 

91 

61 

98 

23 

64 

09 

CJ:XX) 
muscoG 
GREEN GElERAnON UGHTlNG11I 

GUARANTEED PERFORMANCE 

Spill at Street (near) 
Concordia University BB/SO 
Portland, OR 

Spill at Street (near) 
Grid Spacing = 30 0' 
Values given at 3 0' above grade 

Lumlnalre Type Green Generation 
Rated Lamp Life 5000 hours 

Lumens/Lamp 134 000 
CONSTANT ILLUMINATION 

MAX VERTICAL FOOTCANDLES 

1i:rWlD.i~ 
Minimum 166 

Average Lamp Tilt Factor 
Number of Luminaires 
Avg KW over 5000 hours 
MaxKW 

1000 
95 
14858 
161 5 

Guaranteed Performance The CONSTANT 
ILLUMINATION described above is guaranteed for the rated 
life of the lamp 

Field Measurements Averages shall be +/-10% In 

accordance With IESNA RP-6-01 and CIBSE LG4 Individual 
measurements may vary from computer predictions 

Electrical System ReqUirements Refer to Amperage 
Draw Chart and/or the "Musco Control System Summary , 
for electrical SIZing 

Installation ReqUirements Results assume +/- 3% 
nominal voltage at line side of the ballast and structures 
located Within 3 feet (1 m) of deSign locations 

By EriC Svenby 

File # 61660r2 
Pole locatJon(s) -Efrdlmenslons are relative 

Date 18-0ec-07 

to 0 0 reference pOlnt(s) ® Not to be reproduced In whole or part Without the written 
consent of Musco Lighting ©1981, 2007 Musco Lighting 

Print Date (18/Decl2007) & TIme (1418) 
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EQUIPMENT LIST FOR AREAS 81LJ1_ ....... 

Pole Luminaires 
Q1Y I lOCAllOW SIZE I eiv~Jw I ~ I -= I ~I = I~: 
2 I A1,03 70' I 70 I 1500W MZ I 7 I 7 I 0 
2 I A2.02 SO I SO' I 1500W MZ I 11 I 11 I 0 
1 I 81 SO' I SO I 1500W MZ I 1S I 1S I 0 

(XXX) 
musco~ 

2 
1 
"9 

82 
C1 01 

C2 

GREEN GUERATION UGIITINSlll 

SO' I - I 80' I 1500W MZ 12 12 0 

70' I - I 70 I 1500WMZ • • 0 J L 80 I - I 80' I 1500W MZ 13 13 a 
~TOTALS 95 95 0 

Jn1 .. L?A nl:J; na .. ..115......o1~tL ... U5_.U.3.._.1.5.a.. .155 ,161 .159 .13n llB4 p2 nn p26 Q......A.1 

GUARANTEED PERFORMANCE 

~ ~ J <.. ~ 

1.21 

--====~il 
42 

84 

~1 D1 n':!. 
~ 

~A 
14 I-r-

11 

I ~ ~ 99 

~'·In 
~ 

90 

Il 99 

~" ~ri 
~4!I 

, ~ 

15 ~ 

~ 16 

p87 I, 

~ 
\J III II i = I I 

o ~ 
T"",,\ 

41 

I~~~"~ AA IA ~ """"-_ -.. 

SCALE IN FEET 1 120 

o 120 240 

~ 

~ 

I 
p19 

(L 
.25 

30 

36 

44 

49 

57 

64 

_ 70 

~r J' 70 

67 

59 

48 

38 

18 

r4 

~11 

Splll@ PL 
Concordia University BBISO 
Portland, OR 

SpllI@ PL 
Grid Spacing = 30 0' 
Values given at 3 0' above grade 

Lumlnalre Type Green Generation 
Rated Lamp Life 5000 hours 

Lumens/Lamp 134 000 
CONSTANT ILLUMINATION 

HORIZONTAL FOOTCANDLES 

Entire Gnd 

MInimum 

Average Lamp Tilt Factor 
Number of Luminaires 
Avg KW over 5000 hours 
MaxKW 

1000 
95 
14858 
1615 

Guaranteed Performance The CONSTANT 
ILLUMINATION described above IS guaranteed for the rated 
life of the lamp 

Field Measurements Averages shall be +/-10% In 

accordance with IESNA RP-6-01 and CIBSE LG4 Individual 
measurements may vary from computer predictions 

Electrical System ReqUirements Refer to Amperage 
Draw Chart and/or the Musco Control System Summary 
for electncal SIZing 

Installation Requirements Results assume +/- 3% 
nominal voltage at hne side of the ballast and structures 
located within 3 feet (1m) of deSign locations 

By EriC Svenby 

File # 61660r2 
Pole locatlon(s) -+dlmenslons are relative 

Date 18-Dec-07 

to 0,0 reference pOlnt(s) ® Not to be reproduced In whole or part WIthout the written 
consent of Musco Lighting ©1981, 2007 Musco Lighting 

Pnnt Oate (1SlDecl2007) & TIme (14 1S) 
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Pole 
LOcATiON 

.---
QlY SIZE 

2 A1,03 70' 
2 A2 02 80' - 80' 1500W MZ 11 11 0 
1 B1 80 - 80 1500WMZ 18 18 0 
1 B2 80' - 80' 1500W MZ 12 12 0 
2 C1 01 70 - 70' 1500WMZ 8 8 0 
1 C2 80 - 80' 1500WMZ 13 13 0 
9 """""---TOTALS 95 95 0 

I I 
~.s5 0152 0172 ;Ha ,364 .--'U13. 

l (,.1>,1 , 

64 

18 

83 

O!i 

~\\\\\\\\" ~~\\\\\\\ 

SCALE IN FEET 1 120 

o 120 240 

." ." ." ... '51 '" ,l 
h5 

f 
" 

65 

• 83 

14 

52 

83 

18 

48 

71 

78 

i' 
71 

.55 

.2D 

78 

.32 

93 

59 

34 

lD 

94 

Pole locatlon(s) ~dlmenslons are relabve 

~ 

CJ:XX) 
mUSCD~ 
GREEN GElERAnON UGHnNS-

GUARANTEED PERFORMANCE 

Spill @ PL 
Concordia University BB/SO 
Portland, OR 

Splll@ PL 
Gnd Spacing = 30 0' 
Values given at 3 0' above grade 

Lumlnalre Type Green Generation 
Rated Lamp Life 5000 hours 
Avg Lumens/Lamp 134.000 

CONSTANT ILLUMINATION 
MAX VERTICAL FOOTCANDLES 

MInimum 068 

Average Lamp Tilt Factor 
Number of Luminaires 
Avg KW over 5000 hours 
MaxKW 

1000 
95 
14858 
161 5 

Guaranteed Performance The CONSTANT 
ILLUMINATION descnbed above IS guaranteed for the rated 
life of the lamp 

Field Measurements Averages shall be +/-10% In 

accordance with IESNA RP-6-01 and CIBSE LG4 IndiVidual 
measurements may vary from computer predictions 

Electrical System Requirements Refer to Amperage 
Draw Chart and/or the "Musco Control System Summary" 
for electncal SIZing 

Installation Requirements Results assume +/- 3% 
nominal voltage at line Side of the ballast and structures 
located Within 3 feet (1 m) of deSign locations 

By Ene Svenby 

File # 61660r2 Date 18-0ec-07 

to 0 0 reference polnt(s) ® Not to be reproduced In whole or part without the written 
consent of Musco Lighting ©1981, 2007 Musco Lighting 

Pnnt Date (18/0ecJ2007) & Time (1418) 
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E. LIFE CYCLE COST SAVINGS 



NOTE 

Hours 
Average kW 

Customer Provided Energy Data 
Energy Cost per kWh 

Annual Operating Hours 

Technology Specific Data 
Green Generation TM FIXture Qty 

Average kW demand per fixture 
Useful lamp life (hours) 

TYPical Floodlighting Fixture Qty 

Average kW demand per fixture 
Useful lamp life (hours) 

Concordia University 
Baseball/Soccer 

Prepared for Bill Melrose 

TYPical Floodllghtmg 
Equipment 

5000 

Assumptions 

$0080 
200 

95 
1564 
SOOO 

Controls Information 
Controls Energy Savings 

Labor Rate per Hour 

# On/Off Cycles per Year 

Labor Hours per Cycle 

Lamp Maintenance Data 
Lamp replacement cost 

Your Savings 

5% 
$000 

0 
0 

$125 
158 Including parts, equipment & labor 
162 

3000 

Llfe-cycle costs are based upon the assumptIOns given by the customer above Any vanabon In this data Will change the 
Ide-cycle cost proportIOnately Musco guarantees the average Green GeneratIOn system kW per hour and useful Ide of the 
lamp 

© 2005, 2009 Musco Lighting 5D-7155-5 Patent Pendmg 



F. STRUCTURAL INFORMATION 



POLE FOUNDATION SCBEDULE 
FORCES (MAXIMUM) PIER 

TYPE SHEAR. (V) VERTICAL EMBEDMENT 
KIPS (P) lCIPS· INCHEs 

LS70-B 1452 1.883 301 

1.8&O-B 2.541). S704 36' 
J:..SSo-C ,3,412 4592 36'" 

.... -;..r- POLE IDENTIFICATION 

LOCATIONIMARK I fOLB PRECAST F.IXIlJRE CONFIGu:R.A.TION 
1YPB BASETYPB (FlXTORES PER CROS 

AI,DJ- LS1D-B la 7(4+:f) 

I>2,D2 LS8O-B sa 11(6+5) 
Bl LSSI).C 6B 18(6+6+6) 

B2 LS8Q-B sa 12(6+6) 

Cl,Dl LS7Q-B 3B 8(4+4) 

C2 LS80-B sa 13(7+6) il 
&:9 

POJ,ES Bl, C2 &02 HAVE A MOtlNnNa BRACKIlTiIOll THiU/JHIPEAKEIl.S AT 3D .()- AOL. 

J! ~ 

II I 
Il! 

-r---\r,'""",r:::i---~'l1ie=!lll~' e'-~~ t e.. 

~ 
is!:\!: 
\~ ~ 
l!i ~ 
111: !:i 
'iii C 

I~ ~ 
I~ 

ttl Ie 
I 

D ... fJr$, 

CONCRe:TElBACkl'lU. 
(OEE GENWL NOTell) 

PIERDIAMETE1'\ 
{See POLE FOUNJ)A.T!Ot4 iCliEQUlE) 

UNDISJURQSlIN-S1T\J SOIl. ) 
( (SEE GENERAI.NOTSS) 

LIGHT POLE FOUNDATION DETAIL 

PRECAsT 
BASE 
TYPE-

3B 
sa 
(is 

WEIGHT OVERALL ;BElGRT EMBEDMENT 
LBS LENGT.H ABOVE 1N'p~ 

FEET GRADE FEST 
FEET 

267/) 20'"0" ,s'.-o" 12'.()' 
5,180 23'-11' 7'11" 16'-0" 
1f,02{) 26'"1' 8'~1" 18'.0" 

PEEl' 

12 -6' 
16'..(l" 

1$..(1" 

OUTSIDE 
D~ 

INCHES. 

3338." 
18.25'" 
2056" 

~ 
GENERAL NOTES 

\VDlID ill MPH ~UlU! C. (PBR.1998 ORBOON STRUCTI}RAL SPECIALTY CODB) 

REPllRBNCBl'OIliLOCA'IlONDMWlNQfOKACTUALPOLEPLACBMENTJiNDSI'IllLOCA'IlQJlf 

~~}QCPsM.Rl!SPONSlBLE FORA.IJ. CPNSTRUCTIO"NPllOCBDURBS AND St\PBTY 

son. DESIGN PAMMBTBR!! 
ALLOW Al;H.B v.HIlTICA,L BEARING CAPACITY J,sOO J.'SF"OR ~ PSF SKIN mCTION 

ALLOWMn.B Ui'BRAL 'p.l\8SlV1:l gOIL BEARiNG PRESSURE. 200 l'SPfFl' (AT LEVEL GRADS) 

~ilb~biN'hsgy&f aos'£fC~~~~~OFnm20D6EDmoNOPTHE 

~(~R~~~~~~ ACTUAL ALLOWABLE SOIL PARA.MBTEM MOSTBS 

il1IRESPSClALDBSIGN"CONSIDERATlONS OR. 
rATIONS MAYNBED TO BBRBANALY:ZED 

,TE COMPRESSIVE STRBNQTHAT 28 DAYS 
000 PSIlS SPBCIFIED FOR. BARLYPOLB 

~=BACKFn..l.SHALL Al'TAlN AMlNlMUM STRENClTl{OP 2.0001'SfPRIOR. TO STBBL POLE 

USB n'l'1ll1N POR.TLAND CEMENT OJ!. AS lU!COMMENDBD BYTIIE GEOTECHNICAL EN<HNBBR. 

MIxIN"CONFORMANCE WITH ASTM C 94 
( 

A<JOREGATES l'ERASTM C-J3 (l~ MAXAOO SIZE) 

~~~~~~Wb'h~fl~HJ8l'gGtf.&\r~){8~li~-1~~KIb~ONBYTBB 
QYERNIOHT 

¥lnw·vmt~~~TH 

l'DCI1.llleS MUSTBH LOCATED TO MAlNfAIN 10'() MlNlMUM HORIZONTAL CLBARANCB FROM ANY 
OJ;ISTR.UC:UON 

~.fl:u.,.,~m.~~f:itl~WtJaa~CALrl'SMli. PLATFORMS SPECIFICATIONS AND 

FJ)qURB BIM. .... 27 MAXSQ"FT; WEIGHT" 40 LBS (pHI, MUSCO LIGKIlNO INC) 

POLE SUPPORT MUSCO LIGHTING, INC I DATE 

FOUNDATION 2107 STEWART ROAD 

. MUSCATINE, IOWA 52761 OS/20/09 

CONCORDIA R. L FOLEY & ASSOCIATES,INC SHEET 

UNIVERSITY STRUCTURAL ENGINEERS Cl 13ASEBAJ,LI SOCCER 25652 ASHBY WAY 
FJELD LIGHTING LAKE FOREST, CA 92630 OF1 
PORTLAND, OR 



G. CONTROLS AND MONITORING 



rT1LJ~. ___________ c __ o_nt_r_OI_-L_i_n_k_c_~_n_tr_a_rr_M 

Concordia University 
Baseball/Soccer LIghting Project 
Portland, OR 

Control-Link Central™ has trained staff available 24/7 

Contact Information 

Internet - www control-link com 

Fax - 800-853-8847 
Phone - 877-347-3319 

Emall- schedule@musco com 



Project Specific Notes: 

T 1T19511958166DP2V1.m0847451 pdf 

Control System Summary 

Project Information 
PrOject # 19561660 
Project Name Concordia Unlvensty BBISO 
Date 03/08/11 
Project Engineer Enc Svenby 
Sales Representative Tim Butz 
Control System Type Control and MOnltonng 
Communication Type Digital Cellular 
Scan 61660r3 
Dlstnbutlon Panel Location or ID Concordia University 
Total # of Dlstnbutlon Panel Locations for Project 1 
Design Voltage/HertzlPhase 480/6013 
Control Voltage 120 

Equipment Listing 
DESCRIPTION APPROXIMATE SIZE 

IMPORTANT NOTES 
Please confinn that the design voltage listed above IS accurate for thiS 
facIlity Design voltage/phase IS defined as the voltage/phase bemg connected 
and utilized at each IIghtmg pole's ballast enclosure disconnect Inaccurate 
design voltage/phase can result In additional costs and delays Contact your 
Musco sales representative to confinn this Item 

2 In a 3 phase design, all 3 phases are to be run to each pole When a 3 phase 
design IS used Musco's single phase lummanes come pre-Wired to utilIZe all 3 
phases across the entire facIlity 

3 One contactor IS required for each pole When a pole has multiple Circuits, one 
contactor IS required for each circUit All contactors are UL 100% rated for the 
published contmuous load All contactors are 3 pole 

4 If the lighting system Will be fed from more than one dlstnbutlon location, 
additional equipment may be reqUired Contact your Musco sales representative 

5 A single control Circuit must be supplied per control system 
6 Size overcurrent deVices uSing the full load amps column of the CircUit Summary 

By Zone chart- MInimum power factor of 0 9 

NOTE: Refer to InstallatIOn Instructzons for more details on 
eqUlpment mformatzon and the mstallatzon requirements 

©1999 2011 Musco Sports UghtJng LLC 
Form T 5030-1 
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Control System Summary 
Concordia Umverlsty BBISO 119561660 - 61660r3 

Concordia Umverslty - Page 2 of 4 

~------~---~------------------------~--~ 
I Control-Link. I 
I Control and Monitoring System - Digital Cellular I 
I (Quantrty of equipment may differ from what IS shown below) I 
I I 
I I 
I DigItal cellular I 
I Transformer antenna I 

I for control voltage Off-Cn-Auto I 
(provided by customer \ 

I supply if not available) keyed switches I 
[\ I 
I 8ectncal I 
[ distnbutlon I 
[ panel I 
[ (provided by I 
I customer for I 
[ ~~~~ I 
I protection) I 
I ® Control and U Addlbanal U I 

Monrtonng Control and I 
SUr'ge protecbon 
deVice cabmet MonitOring I 

I ___ '""i,cabrnet(s) I 

I 

WIRE 

1 

2 

3 

4 

5 

6 

7 

Notes 

Equipment ground To lighting cIrcuits 

DESCRlPnON 

UNE POWER & GROUND TO CONTACTORS (AS REOUIRED) 

LOAD POWER TO UGHTING CIRCUITS (AS REQUIRED) 

CONTROL POWE~ (DEDICATED. 20A) 

CONTROL HARNESSES (AS REOUIRED) 

COMMUNICATION CABLE (RS-485) (AS REQUIRED) 

SURGE PROTECTION DEVICE TO DISTRI8UTlON PANEL 

SURGE PROTECTION DEVICE MONITORING 

A Voltage and phasing per the notes on cover page 
B Calculate per load and voltage drop 
C MII'Ilmum conduit dtameter 

a Wire 4 requires 2" (for connector ends to pass thOugh) 
b Wire 5 requires 1" (for connector ends to pass though) 
¢ AU other condl.Jlt dlarnetEtrs should be per code 

To lighting CirCUits 

Ii OF TVP WIRE 
WIRES SIZE (AWG) 

NOTE A NOTE B 

NOTE A NOTE B 

.3 12 

-- --
1 --

-- --
2 14 

MAX WIRE WIRE FROM 
LENGTH (FT) MUSCO 

27 NO 

N/A NO 

N/A NO 

8* YES· 

8'" YES· 

N/A YES 

N/A NO 

o Refer to Control .snd Monltonng System Installatlon Instructions for more details on equipment rnformabon and the 
Installation reqUIrements 

NOTES 

A-E 

A-O 
C. 0 

C. D 

C.D 

0 

D 

E No contactor should be more than 27 feet from Its cirCUIt breaker Contact Musco If max WITB length exceeds the value 
$hown In the chart 

IMPORTANT Communication wire (5) must be In separate condUIt from any AC powerWlnng (1.2,3.4,6.7) Control (3,4,6)and 
monitoring (7) w]re must be In separate condUit from line and load power Wtnng (1,2) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-Musco SUpplied WII'G harnesses are supplied In stattdard 8-foot lengths I 
~--------------------------------------~ T \T1Bs\1 SS8166OPZV1 0030841451 pdf 
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SWITCHING SCHEDULE 

Field Type 
Baseball-Softball 
Baseball 
Baseball 
Baseball 

Zones 
1 
2 
3 
4 

Zone Description 
Baseball [A] 
Baseball/Soccer [B] 
Baseball [C] 
Baseball/Soccer [0] 

Control System Summary 
Concordia Umverlsty BB/SO /19561660 - 61660r3 

Concordia Umverslty - Page 3 of 4 

CONTROL POWER CONSUMPTION 
120V Single Phase 

VA loading INRUSH 35300 
of Musco 
Supplied SEALED 4640 
Equipment 

BALLAST SPECIFICATIONS VOLTAGE 480v THREE PHASE 
90 MInimum Power Factor 

Single Phase Voltage 208 240 277 347 380 415 480 
(Also applicable to each single phase of a 3 phase system) 

1500 Watt Metal Halide Lamp 86 75 65 5 1 47 42 37 
Operating Ime amperage per fIXture, max draw 

1000 Watt Metal Halide Lamp 65 58 49 40 36 32 29 
Operating line amperage per fixture, max draw 

CIRCUIT SUMMARY BY ZONE 
POLE CIRCUIT #OF FULL CONTACTOR CONTACTOR ZONE 

DESCRIPTION FIXTURES LOAD SIZE (AMPS) 10 
AMPS 

A1 Baseball (A) 7 185 30 C1 1 
82 Baseball (A) 6 148 30 C2 1 
C1 Baseball (A) 8 222 30 C3 1 
A2 Baseball/Soccer (B) 6 148 30 C4 2 
81 , Baseball/Soccer (B) 12 296 30 C5 2 
C2 Baseball/Soccer (B) 7 185 30 C6 2 
01 Baseball/Soccer (B) 8 222 30 C7 2 
D2 Baseball/Soccer (B) 6 148 30 C8 2 
03 Baseball/Soccer (B) 7 185 30 C9 2 
82 Baseball (C) 6 148 30 C10 3 
A2 Baseball/Soccer (0) 5 148 30 C11 4 
B1 Baseball/Soccer (0) 6 148 30 C12 4 
C2 Baseball/Soccer (0) 6 148 30 C13 4 
D2 Baseball/Soccer (D) 5 148 30 C14 4 

T ITl95\l il58166OP2V1-D30847 4S1.pd1 
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CABINET CONTROL CONTACTOR 
# MODULE 10 

LOCATION 

1 1 C1 
1 1 C2 
1 1 C3 
1 1 C4 
1 1 CS 
1 1 C6 
1 1 C7 
1 1 C8 
1 1 C9 
1 1 C10 
1 1 C11 
1 1 C12 
2 1 C13 
2 1 C14 

ZONE SELECTOR 
SWITCH 

Zone 1 1 

Zone 2 2 

Zone 3 3 
Zone 4 4 

T IT1951HI581860P2Vl-030847451 pelf 

Control System Summary 
Concordia Unlverlsty BBISO 119561660 - 61660r3 

Concordia University - Page 4 of 4 

PANEL SUMMARY 
CIRCUIT DESCRIPTION FULL LOAD DISTRIBUTION CIRCUIT 

AMPS PANEL ID (BY BREAKER 
OTHERS) POSITION (BY 

OTHERS) 
Pole A1 185 
Pole B2 148 
Pole C1 222 
PoleA2 148 
Pole B1 296 
Pole C2 185 
Pole 01 222 
Pole 02 148 
Pole 03 185 
Pole B2 148 
PoleA2 148 
Pole B1 148 
Pole C2 148 
Pole 02 148 

ZONE SCHEDULE 
CIRCUIT DESCRIPTION 

ZONE DESCRIPTION POLE 10 CONTACTOR ID 

Baseball (A) A1 C1 
B2 C2 
C1 C3 

Baseball/Soccer (B) A2 C4 
B1 CS 
C2 C6 
01 C7 
02 C8 
03 C9 

Baseball (C) B2 C10 
Baseball/Soccer (O) A2 C11 

B1 C12 
C2 C13 
02 C14 



Control-Link Central- Sample Usage Report 

$ummary by FacIlity 

Facility 

Land 0 Lakes Complex 
Wesley Chapel District Park 

Pasco County 

Musco Control-Link Usage Report (Auto Only) 
Pasco County Land 0 Lakes,FL 

By FacIlity, Field with User Group Totals 
Usage Type of Light Usage 

May, 2008 

Total Auto Hours Usage 

64532 
57045 

121617 

Summary by FacIlity, Field 

Facility Field 

Baseball 7 
Baseball 8 
Baseball 9 
Courts 1 
Courts 2"3-4 
Football 1 
Football 2 
Soccer 5 
Softball 10 
Baseball 1 
Baseball 2 
Baseball 3 
Baseball 4 
Basketball C 
Basketball D 
FbsoA 
Fbso B 

. Total Auto Hours Usage 

Land 0 Lakes Complex 
Land 0 Lakes Complex 
Land 0 Lakes Complex 
Land 0 Lakes Complex 
Land 0 Lakes Complex 
Land 0 Lakes Complex 
Land 0 Lakes Complex 
Land 0 Lakes Complex 
Land 0 Lakes Complex 
Wesley Chapel District Park 
Wesley Chapel District Park 
Wesley Chapel District Park 
Wesley Chapel District Park 
Wesley Chapel District Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel District Park 
Wesley Chapel District Park 
Wesley Chapel District Park 
Wesley Chapel District Park 
Wesley Chapel District Park 
Wesley Chapel District Park 
Wesley Chapel District Park 
Wesley Chapel District Park 

Pasco County 

Summary by User Group 

User Group 

[None] 
PopWamer 
WCAA Basebal 

Pasco County 

So Field #5 
So Field #6 
Softball 
T-ball 
Tennis A 
Tennis B 

ummary by Field, User Group 

Land 0 Lakes Complex 
Land 0 Lakes Complex 
Land 0 Lakes Complex 
Land 0 Lakes Complex 

COPYright 200S Musco Lighting 

Baseball 7 
BaseballS 
Baseball 9 
Courts 1 

Total Auto Hours Usage 

105747 
900 

14930 

121617 

User Group 
[None] 
[None] 
[None] 
[None] 

12115 
121 45 
12200 
7201 
7201 
600 
600 
200 

122 30 
5000 
4130 
2745 
4230 
6945 
6945 
S15 
700 

11 30 
2415 
3515 
4345 
6945 
6945 

121617 

Page 1 of2 

Total Auto Hours Usage 
12115 
12145 
12200 

7201 



Copy Control-Link Central- Sample Usage Report 

Land 0 Lakes Complex 
Land 0 Lakes Complex 
Land 0 Lakes Complex 
Land 0 Lakes Complex 
Land 0 Lakes Complex 
Land 0 Lakes Complex 
Land 0 Lakes Complex 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel Dlstnct Park 
Wesley Chapel District Park 

Pasco County 

Copynght 2008 Musco Lighting 

Courts 2-3-4 
Football 1 
Football 1 
Football 2 
Football 2 
Soccer 5 
Softball 10 
Baseball 1 
Baseball 1 
Baseball 2 
Baseball 2 
Baseball 3 
Baseball 3 
Baseball 4 
Baseball 4 
Basketball C 
Basketball D 
FbsoA 
FbsoB 
So Field #5 
So Field #S 
Softball 
Softball 
T-ball 
T-ball 
TenmsA 
TenniS B 

[None] 
[None] 
Pop Warner 
[None] 
Pop Warner 
[None] 
[None] 
[None] 
WCAA Baseball 
[None] 
WCAA Baseball 
[None] 
WCAA Baseball 
[None] 
WCAA Baseball 
[None] 
[None] 
[None] 
[None] 
[None] 
[None] 
[None] 
WCAA Baseball 
[None] 
WCAA Baseball 
[None] 
[None] 

Page2of2 

7201 
130 
430 
130 
430 
200 

12230 
2330 
2630 
1600 
2530 
11 30 
1615 
1345 
2845 
6945 
6945 

815 
700 

11 30 
2415 
1245 
2230 
1345 
3000 
6945 
6945 

121617 



Control- I ® 

Flexible control and 
solid management 

of your facility -
saves operating cost 

and improves service 

Get fingertip control of 
your faCIlItIes from 

your desk 

your field 

your home 

your phone 

from anywhere 

We Make It Happen~ 
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WIth Clues and recreauonal needs growrng faster than ever, It'S cnucal 
to maxumze your avauable resources and make solId decIsions about 
managrng and expandrng your faculues 

Control-Lmk® IS the relIable, cost-effective system that helps control, 
momtor, and manage your new recreauonal facIlIty lIghung In adwuon, It 
can control your eXlstlng lIghtIng systems and other electncally-operated 
eqUlpment Whether for new lIghting systems or to upgrade eXlsung lIghts, 
the Control-LInk System rncludes our Control-LInk CentralTV team, the 
on-sIte Control-LInk eqUlpment, and an rndustry-Ieadrng warranty Our 
exclUSIve Control-Lrnk Central team IS staffed 2417 to asSiSt With your 
schedulIng and reportIng needs 

Reduce energy cost and staff legwork 
Control-Lrnk reduces energy usage by operatIng lIghts and eqwpment 
only when needed TIns helps curtaIl taxpayers' concerns about lIghts 
operatIng when fields are not m use The automated system does not 
requIre staff to travel from field to field to turn lIghts on and off It also 
ehmmates wstnbutmg and trackmg muluple sets of keys and reduces tune 
coordmatmg staff and facility schedules 

FleXible control simplifies operational needs 
Lightrng schedules are entered mto an easy-to-use Control-Lmk Central 
webSIte or by email, phone, or fax User passwords have varymg access 
levels that you speCify Passwords, unlIke keys, can be issued or cancelled 
at any tlme - making seasonal personnel or volunteer changes eaSIer 
to manage 

Emergency schedule changes can be made through Control-LInk Central, 
and on-SIte manual controls are proVIded for your mamtenance staff 

Solid management tools reduce hassle 
Control-Lmk saves you tune overseerng facility operauons, schedulIng 
staff, and planmng routlne mamtenance Control-Lmk Central accumulates 
mformanon for you about your facihty usage, mcludmg operanng lustory 
by facility and user group The Control and Momtonng System proVIded 
WIth new lIghnng systems proVIdes proacnve momtonng of your lIghtmg 
system, repo~g fixture outages to help plan routIne mamtenance A 
preseason lIght check helps assure your fields are ready for play 

Our Control-LInk Central team can aSSIst you m generatmg reports and 
analyzmg your data to proVIde tools for effiClent operations, allocation 
of costs, assessment of user fees, proacnve maintenance, and faCIlIty 
expanSIOn plannrng 

These capablhues prOVide for sIgm:ficant long-tenn cost savmgs and the 
potential for provlwng better customer servIce and rnnovanve uses of your 
faclhnes WIthout addrng staff 

2 

• Saves Energy and Staff Costs 

• Allows FleXIble Control 

• PrOVIdes Usage Data 

• Increases Security 

• PrOVIdes Re/table OperatIon 

• MonItors System Performance 
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"Thank you so much for provldmg 

such an effective and advanced 

system for scheduling our lights, 

It has truly revolutIOnized the 

way we work." 

- Kelly Barker 

Athletic Field Penmt Coordlllator 

Dept of Parks, RecreatlOl1 and Manne 

City of Long Beach, CA 

"It's like bemg an umpire If 

people don't know you're there, 

you did a great Job If there 

aren't any complamts about 

the lights, I know the sy~tem IS 

dOing ItS job." 

- Rogel RU:.somanno 

Ballfidd Operat1OIt~ )upeI'Vl~or 

Denver, e.O, Parks and RecreatIOn Dept 

"I use Control-Link Central"" to 

enter the weekly schedules so 

I can spend my time takmg care 

of other thmgs They do a 

great job, ~ee~ after week" 

- John Banb 

Park and RecreatIon SupervISor 

Laguna Nlgud CA 

, , v J 

3 
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Control- Ink Centrar
M 

• 
I A 

Meet Our Control-Link Central Team 
Control-Lmk Central proVIdes tr31ned technIcal assIstance WIth 
the helpful, "can-do" attItude you expect hom Musco, to solve 
any last-mmute change or lssue 

4 
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Control-Lmk Central operators oversee on/off control of over 
5000 fields per rught and have expenence WIth controlhng over 
1 7 mIlllon schedules per year worldWIde 
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Control-Link Centrar
M 

Operations Support 
Control-Lmk Central provIdes three optIons for management 
and control of your facilitIes 

• DIrectly control your fields VIa an easy-to-use websIte 

• Enter, edIt, and update your schedules from your web-enabled 
smart phone 

• Contact Control-LInk Central's team of tramed operators 2417 
to enter your schedules and request last mInute changes 

Data Management 
Control-LInk Central offers effectIve tools to manage and 
analyze the extenSIve amount of stored InformatIon Standard 
reports mclude usage reports by facility, field, and/or end-user 

System and Schedule Monitoring 
The Control-LInk Control and Morutonng System provIded WIth 
new lIghtIng systems checks your system performance each tIme 
your lights are turned on If the system detects fixture outages 
that affect playabIlity, your warranty speciahst IS notIfied 
and will contact you Preseason checks can be a part of your 
proactIve mamtenance program to help make sure your lIghts 
are operatmg properly before the first game 

Control-LInk Central staff morutors all schedules entered to 
make sure they are successfully receIved by the controller In 
addItIon, they morutor the status of the system on a da1ly basIS 
to ensure It IS ready to run your schedules If any system Issues 
are detected, the Control-LInk Central staff WIll contact you to 
resolve them before they become a problem 

Control-Link Activation 
Once the on-SIte eqUlpment IS mstalled, a Musco techrucian WIll 
call the mstall1ng contractor and asSISt them m COInmlSSIonmg 
the system The techrucian will send sample schedule commands 
to the Control-LInk system to test each lightIng zone and Its 
assocIated control and lIghtmg eqUIpment The techrucian will 
also collect baselme dIagnostIc data, allowmg the lIghtIng 
system to be morutored for correct operatIon from that pomt on 

Customer Training 
Control-LInk Central staff prOVIdes customer trammg VIa 
telephone, conference, or on-lme tutonal covenng Control-LInk 
operatIon, schedulIng, webSIte access, and all user functIons 

"We greatly appreciate your 
super-friendly servICe." 

Kellv BJrker 
AthletIC FIeld Pemut CoordInator 
D<..pt of Parks, Re<"leatJoll and. Manne 
C'lty of Long Beach, CA 

This IS a partial sample of a customer's weekly schedule as entered on Musco's 
Control-Link webSite The current day IS always highlighted 

~ 
Cowley 
Dunbar 
GariandParklel 
Herschel Field 

Total 

El!ClIIIll 
Cowley 
Cowley 
Dunbar 
Garland Parklel 
Herschel Field 

Musco Control-Unk Usage Report (Auto Only) 
By Facility Field 

Usage Type 01 Ugh! Usage 
June 2010 

I!!IilI &!III tlg~11 !.lllag!! 
11250 
6453 
4948 

25647 

48418 

Filll!! Il!II!IAliloHolll1!.!l!I!9!! 
Baseban 6304 
Basketball 4946 
Baseball 6453 
Courts 4948 
(lower) Baseball FB 8122 

!r!!m !;;adll Q!!~ 
1708 
2946 
01)0 

26 05 

7259 

![Qm !;rmllQf!l! 
1708 
000 

2946 
000 

1023 

Control-Lmk Central's database stores usage data by field and user group 

The Control-Lmk webSite proVides easy and effiCient schedulmg of fields, reports, 
and control over the access levels of your Control-Lmk webSite users 

5 
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Ne~ System: On-Site Equipment Overview 
The Control-LInk Control and Morutonng System provIdes 
relIable, cost-effectIve control, morutonng, and management of 
your new recreatIonal faCIlIty lIghtIng 

ControlmLlnk® Control and Monitoring System 

Your factory-bUIlt and tested Control-Lmk eqUIpment mcludes 

• DIgItal cellular commUnICat1On eqUIpment 
• Control and Morutonng cabmet(s) 
• Surge protectIOn deVIce 

Optional Equipment 
• Remote Manual SWItches cabInet 

Supplied by Contractor 
• Mam dIsconnect (electncal dIstnbutIon panel), 

condUIt, and power wmng 
• 20A control crrcwt 
• Transfonner If control voltage supply not available 
• MountIng hardware for cabInets 
• Condwt and NEMA Type 4 hubs 

Surge 
Protection 

DeVice 

Control and Monitoring Cabinet 
Enclosure 

Large 
Enclosure 

Small 
Enclosure 

6 

044 

Electrical 
DistributIOn Panel 
(standard eqUipment 

prOVided by contractor) 
Control and Momtormg 

Cabmet 

t ... , 
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Cont1rol and Monitoring Cabinet 
The on-sIte Control and 
Momtonng cabmet operates 
and morutors your new lIghtIng 
system It allows you to 
manage your schedules and 
faCIlIty usage from your home, 
office, or anywhere 

On/Off Control Module 
ReceIves and stores schedules 
from Control-LInk Central to 
operate your eqUIpment and 
venfy that schedules were 
camedout 

MonitOring Module 
Morutors your lIghtIng 
system and reports any fixture 
outages to help plan routme 
mamtenance and keep your 
facIhtIes operatIng 

Contactor SWitching 
Modules 
SWItches your eqwpment on 
and off based on schedules 
stored m the control module 

Communication 
Modem Module 
RelIable, hIgh-speed 
mtegrated commumcatIon 
system proVIdes two-way 
commurucatIon to Control
LInk Central 

(Small Enclosure shown) 

Contactor Module Options 

Aaled lIghlino Une Side Load Side Maximum Per 
Ca[laClly I Wire Size Range" Wire Size ftange" Small Cabinet 

30 amp 3-10 AWG 210-14 AWG 6 

60 amp 2-10 AWG 210-14 AWG 6 

100 amp 210-14 AWG 350mcm-6 AWG 3 

* Stranded cable, Single conductor, Without cable end 

rJlaxirnum Per 
Large Cabinet . 

I 

12 

12 

6 



Retr~fit System: On-Site Equipment Overview 
The Control-Lmk Control System provIdes relIable, cost 
effectIve control of your eXistIng recreatIonal faCIlIty lIghtIng 
and other electncally-operated eqUIpment 

Your factory-built and tested Control-Lmk eqUIpment mcludes 

• DIgItal cellular communI catton eqUIpment 
• Control cabmet(s) 
• Remote Manual SWItches cabmet 

Supplied by Contractor 
• Mam dIsconnect (electncal mstnbutlon panel), conduIt, and 

power wmng 
o 20A control ClfCWt 
• Transformer 1f control voltage supply not avaliable 
• Mountmg hardware for cabmets 
• CondUIt and NEMA Type 4 hubs 

Control Cabinet 
Enclosure 

Control Cabinet 

Manual Switches Cabmet 

8 

Control-Llnk® System 

rJ~~~rJ.llf--- Antenna 

Manual SWitches 

Control 
Cabinet 

(To eXisting 
contactors) 
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, ; • , I • Retrofit of Existing ~ightin'g Systems . 

Control Cabinet 
The on-sIte Control Cabmet 
operates your eXlstmg sports 
facihty's hghts and eqUlpment, 
allowmg you to manage your 
schedules and facilIty usage from 
your home, office, or anywhere 

On/Off Control Module 
ReceIves and stores schedules from 
Control-Lmk Central to operate 
your eqwpment and venfies 
schedules were carned out 

Communication 
Modem Module 
RelIable, lngh-speed mtegrated 
commumcatlon system proVIdes 
two-way commurucatlOn to 
Control-Lmk Central 

, , 
, . , 

Iol 
Control Cabmen 
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Manual 
SWitches Cabmet 
(connections behind 

sWitches) 

lrLJ 
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Remote Manual Switches Cabinet 
I ) 

The remote Manual SWItches 
cabmet comes standard WIth the 
Retrofit System for operatIng your 
eXIstmg facIhty hghtmg 

OptIOnal for the Control and Momtonng 
system, It proVIdeS for SpecIal SWItChIng 
reqmrements or for more convement 
Off-an-Auto SWItch locatIOn for 
mamtenance staff Lockable cabmet 
helps prevent tampenng for outdoor 
mounted eqwpment 

10 

1169"3 r- 988" 
11863" 

Manual SWitches Cabinet 

"'.r'"t'; .",.t... J ... 
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Wh~t Our Customers Have to Say 

Easy to Operate 
"Musco's Control and Morutonng System IS defirutely a more 
proactJ.ve approach than our prevIous system When there IS a 
problem, the morutonng system allows a warranty SpeCialIst 
to unmedlately notIfy US ThIs IS a huge asset, as problems 
are resolved nght away The system IS user frIendly, very 
efficIent, and easy to operate Usmg a phone to call Control
Lmk Central IS much eaSIer than our preVIous system, whIch 
reqUIred a laptop to dial m and make changes to a partJ.cular 
facIhty The SImphCIty of thIs system is very refreshIng" 

Joe Ross 
RecreatIOn Programmer 
City of Rialto, RecreatIOn and Community Services 
Rialto, CA 

Customer Service Second to None 
''We enJoy the great customer servIce The staff answenng 
the phones are so pohte and we really appreciate that 
We value bemg able to morutor the usage of the facIlItJ.es 
through the webSIte Control-LInk helps ensure that field 
lIghts are turned off when they are supposed to be We 
no longer receIve calls at 1 00 m the mornmg that the 
lIghts were left on The momtonng system has also been 
ImpreSSIVe We r~elved a caJl dunng the day !hat there 
was a problem Wlth one of the fixtures Mter checkIng 
the fuses, we replaced one and the system was back to go 
The problem was resolved before we would have even 
been aware there was a problem" 

Stephen Cooke 
Sports Manager, GreenvJlle County RecreatIOn Dept 
ASSistant Dlstnct Administrator SC Dlstnct 7 Little League 
Greenville, SG 
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light-Structure GreenT

-

Outdoor: New Lighting Applications 

Stili engmeered as 5 Easy Pieces"', Light-Structure GreenTlO 

offers unequaled performance for your budget, 
for the environment 

• Cuts operating costs m half 
• Reduces off-Site spill hght by 50% 
• Ellmmates 100% maintenance costs for 25 years, 

Includmg lamp replacements 
• Provides guaranteed Constant LlghtTlO levels 

SportsCluster GreenTN 

Outdoor & Indoor: Retrofit Applications 

A modular photometric unit, 
factory aimed and tested, to 
perform from your chOice of 
structures, makmg retrofit 
of old equipment easy 

• Cuts operating costs In half 
• Reduces off-Site spill hght by 50% 
• Eliminates 100% maintenance costs for 

10 years, Includmg lamp replacements 
• PrOVides guaranteed Constant Light'" levels 

Ught-PaKM 
Indoor: New and Retrofit Applications 

Energy-efficient, mdoor sports 
lighting that operates at your 
chOice of two energy levels 
for Improved cost control 

• Saves energy costs 
over alternative systems 

u~. 
We Make It HappeOe 

- -

www.musco.com 
email IIghtmg@musco com 

United States Patents 0411096 0567422 0567433 0573752 057409B 0577149 0593BB3 
539847B 5426577 5600537 603633B 6203176 6250596 66Blll0 6969034 7059572 
7176635 720995B 745210B 7500764 7527393 754711B 7675251 7600901 7736024 
77403Bl Chinese Patents ZL2005301394267 ZL2006B000B460.2 ZL.2006B000B829 X 
ZL.2006BOOOBB30 2 ZL2006BOOOBB32 1 U S and foreign patents pending [033R4O_1 0151 0] 



H. PERFORMANCE GUARANTEE 



Concordia University 
Baseball/Soccer Lighting Project 
Portland, OR 

Performance Guarantee 
• 

Musco hereby guarantees compliance with the following specifications for your project Furthermore, Musco 
guarantees the constant light levels for 25 years +/-10% of the predicted mean In accordance with IESNA 
RP-6-01 

Field 
Uniformity 

Baseball 

Field Constant Average Uniformity 
lIIummatlon 

Soccer 50fc 2510 

This guarantee IS dependent upon the following 

Lamp Tilt 
Factor 

1 0 

Lamp Tilt 
Factor 

1 0 

Average kW 
Demand 

14858 

Average kW 
Demand 

10635 

All test stations matched exactly to the number and location of pOints supplied with the Musco 
computer generated light scan for constant light levels 
Pole placement must be within 3 feet of Musco recommendation 
Voltage supply to the ballast of all fixtures must be no less than 97% of the deSigned 
secondary voltage 

In the unlikely event that these performance specifications are not met, Musco shall provide necessary 
corrective action at no expense to the owner 

We trust thiS meets With your approval 

Musco Sports Lighting, LLC 

Luann Ferreira 
Vice-President Sales 



I. WARRANTY 



2S-Year Product Assurance & Warranty Program 

Musco Sports Lighting, LLC will provide all matenals and labor to maintain operation of your lighting system to onglnal design 
cntena for 25 years, or until maximum hours of coverage have accumulated, whichever comes first Musco products and 
services are guaranteed to perform on your project as detailed In this document 

Light 
Average Constant Light'" levels are guaranteed through Musco's Smart Lamplil and service technology, Within the illumination Engineering 
Society of North America RP-6-0 1 standards of +/- 10% of the deSign criteria 

Musco will electronically morlltor lamp operation and operating hours, and will group re-lamp as needed based on usage hours 

Individual lamp outages that occur dUring the lamp warranty and maintenance penod are repaired when the usage of any field IS matenally 
Impacted If actual usage exceeds the maximum hours of coverage, the customer Will be required to purchase lamp replacements m order 
to maintain the warranty to the end of twenty-five years 

Energy Consumption 
Average and maximum energy consumptions for your hghtlng system are guaranteed Exhibit A prOVides a 25-year energy cost 
model based upon the customer prOVided utility rate and anticipated hours of usage Changes In rates or usage Will proportionately 
change the costs 

Monitormg, Maintenance and Control Services 
Musco shall mOnitor the performance of your lighting system, Includmg on/off status, hours of usage and lamp outages If fixture outages 
that affect playability are detected, Musco Will contact you and proactively dispatch techniCians 

On-off control of your lighting system IS provided via an easy-to-use web site scheduhng system, phone, fax, or email Our trained Control
Link Central™ staff IS available toll-free 2417 Regular usage reports are always available on Control-Link Central's web site 

Spill Light Control 
Spill hght readings at Idenbfied locations are guaranteed to be controlled to the values prOVided In Musco's deSign documents for your 
proJect, shown In Exhibit 8 Readmgs shall be Within the Illummatlon Engineering Society of North Amenca RP-6-01 standards of +/-10% 
of the deSign cntena 

Structurallntegnty 
Your project has been deSigned to IBC-C, 2003,85 MPH Windspeed 
Structural Integnty of eqUipment manufactured by Musco IS guaranteed 

Musco has a team of people to ensure fulfillment of our product and services warranty (Exhibit C) and maintains financial 
reserves dedicated to support our fulfillment of thiS warranty Please keep thiS document as your signed contract guaranteeing 
comprehenSive service for the 25-year penod 

@2005 2010 Musco sports Llghbng LLC W 7051).7 



2S-Year Product Assurance & Warranty Program 

PrOject Details 
Project Name Concordia Umverslty Baseball/Soccer 

Owner Concordia Umverslty City Portland 

Product(s) Covered Light-Structure Green System 1M, AUXiliary Mounting Brackets 

Date Issued date of shipment 

Project Number 19561660 

State -=O;...:...R::......-._ 

Expiration date of shipment + 25 years or maximum hours of coverage noted below, whichever occurs first 

Total Average kW per hour 1486 Total Maximum kW per hour 161 5 

Musco products and services are guaranteed to perform on your project as follows 

Average Estimated 
Target Total Annual/25- Ma)"mum 

Fixture Lamp Typel Constant Uniformity Relamps Year Estimated Hours of 
FleldJZone Quantity lamp Hours light level MaxiMin Included Usage Hours Coverage 

Baseball 95 1500W MZl5,OOO 70fe Infield/5Ofe 2010/2510 1 200/5,000 10,000 
outfield 

Soccer Overlay 68 1500W MZl5,OOO 50fe for Soccer 2510 1 200/5,000 10,000 

@2005 2010 Musco Spa1s l1ghbng LLC W7@.7 



mu~. 
2S-Year Product Assurance & Warranty Program 

Terms and Conditions 
Service under thiS Contract IS provided by Musco Sports Lighting, LLC ("Musco") 
or an authonzed servlcer approved by Musco Services performed under thIS 
Contract shall consist of fumlshlng labor and parts necessary to restore the 
operation of the Covered Product(s) to onglnal design cntena provided such 
service IS necessitated by frulure of the Covered Product(s) dunng normal usage 
ThiS Contract covers Product(s) consisting of Musco's Green Generabon Llghbng& 
with Control-lIn~ and any additional Musco manufactured product as lISted on 
page 2 

"We", "us· and 'our" mean Musco "You" and "your" mean the purchaser of the 
Covered Product(s) No one has the authonty to change thiS Contract without the 
pnor wntten approval of Musco Musco shall not assume responslbllrty for their 
agents or assignees other than as descnbed below If there IS a conflict between 
the tenns of thiS Contract and Informabon commUnicated either orally or In wntJng 
by one or more of our employees or agents, thIS Contract shall control 

Addlbonal ProvIsions 

Availability of Service Control-Link Central operators shall be available 
24fl via web Site, phone, fax, or email Maintenance service specialists 
shall be available BAM to 5PM Central Time, and services shall be rendered 
dunng these same hours In your local time zone, Monday through Fnday 
(With the exception of national holidays) Hours of operation are subject to 
change WithOUt nObce to you Musco Will exercise all reasonable efforts to 
perform service under thiS Contrac~ but Will not be responSible for delays or 
failure In performing such Services caused by adverse weather conditions, 
acts of any govemmen~ failure of transportabon, aCCidents, nots, war, labor 
actions or stnkes or other causes beyond Its control 

2 Determmatlon of Repairs Musco Will utilize the field mOnltonng system 
and any information prOVided by the customer to determine when the 
usage of the field IS matenally Impacted From thIS information, Musco Will 
determine needed repair and/or replacement of Covered Product(s) and 
parts Repair Will be with product(s) of like kmd and quality 

3 Your ReqUirements Under thiS Contract You must meet all electncal 
and mstallatlon reqUirements as spoofied by the manufacturer In addition, 
you promISe and assure full cooperation WIth Musco, Musco's techniCians 
and authonzed servlcers dUring telephone diagnOSIs and repair of the 
Covered Product(s), reasonable accesslbllrty of the Covered Product(s), a 
non-threatening and safe environment for service 

You agree to check fuses and to replace fuses as needed Musco prOVides 
spare fuses and a fuse puller In the lowest alpha-numenc numbered 
enclosure Musco Will replemsh spare fuses used 

You agree to keep your Green Generation Lighting system online ThiS 
means keepmg the required control voltage to the control system at all 
times Any deViation from thIS practice must be discussed With the Musco's 
Warranty Department 

4 Service lImrtabons • ThiS Contract does not cover Maintenance, 
repair or replacement necessitated by loss or damage resulting from any 
extemal causes such as, but not IImrted to, the~ environmental conditions, 
negligence, misuse, abuse, Improper electncaVpower supply, unauthonzed 
repairs by third parties, attachments, damage to cabinetry, equipment 
modifications, vandalism, ammal or inSect Infestation, phYSical damage 
to Covered Products parts or components, failure of eXisting structures, 
supporting electncal systems or any non-Musco eqUipmen~ or acts of God/ 
nature (Including, but not limited to earthquake, flood, tomadoes, typhoons, 
humcanes or lightning) 

5 Contract Limitations 

a EXCLUSIONS FROM COVERAGE IN NO EVENT WILL MUSCO 
BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES WHICH INCLUDE, BUT ARE NOT 
LIMITED TO, ANY DELAY IN RENDERING SERVICE OR LOSS OF 
USE DURING THE REPAIR PERIOD OF THE COVERED PRODUCT(S) 
OR WHILE OTHERWISE AWAITING PARTS 

b Limitation of Liability To the extent permitted by applicable law, the 
liability of Musco, If any, for any allegedly defecbve Covered Product(s) 
or components shall be limited to repair or replacement of the Covered 
Product(s) or components at Musco's option THIS CONTRACT IS YOUR 
SOLE EXPRESS WARRANTY WITH RESPECT TO THE COVERED 
PRODUCT(S) ALL IMPLIED WARRANTIES WITH RESPECT TO 
THE COVERED PRODUCT(S) INCLUDING, BUT NOT LIMITED TO 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR 
A PARTICULAR PURPOSE, ARE HEREBY EXPRESSLY EXCLUDED 

c For the purposes of and by your acceptance of thIS Contract you 
acknowledge and agree that If a surety bond ("Bond") IS proVided the 
warranty and/or maintenance guarantee proVided for In thiS Contract 
and any corresponding liability on behalf of the ISSUing surety under the 
Bond IS limited to the first twelve (12) months of said warranty and/or 
maintenance guarantee coverage penod Any warranty and/or guarantee 
coverage penod In excess of said Initial 12 month penod does not fall 
Within the scope of the Bond and shall be the sole responSibility of Musco 

d Musco requires reasonable access for a crane or man 11ft equipment to 
service the lighting system Musco WIll not be responSible for damage 
from operating the vehicle on the property when the equipment IS 
operated In the prescnbed manner over the deslQnated access route 

6 Transfer and ASSignment Except to owners, you shall not have the 
nght to assign or otherwise transfer your nghts and obligations under 
thiS Contract except With the pnor wntten consent of Musco, however, a 
successor In Interest by merger, operation of law, assignment or purchase 
or otherwise of your entire bUSiness shall acquire all of your Interests under 
thiS Contract 

7 Governmg law Unless otherwise govemed by applicable state law, the 
Contract shall be Interpreted and enforced according to the laws of the State 
of Iowa 

B Subrogation In the event Musco repairs or replaces any Covered 
Product(s), parts or components due to any defect for which the manufacturer 
or ItS agents or suppliers may be legally responSible, you agree to assign 
your nghts of recovery to Musco You Will be reimbursed for any reasonable 
costs and expenses you may Incur In connection With the assignment of 
your rights You Will be made whole before Musco retains any amounts It 
may recover 

Signature _______________ _ 

Vice PreSident of Sales 

W705G-7 



Life Cycle Cost Savings ~ ~ 

Exhibit A 



NOTE 

'. I . 

. : 25u Year l~·f.e.,Cycle Cost ~ i ! :. 

Hours 
Average kW 

Customer Provided Energy Data 
Energy Cost per kWh 
Annual Operating Hours 

Technology Specific Data 
Green Generation TM Fixture Qty 

Average kW demand per fixture 
Useful lamp life (hours) 

TYPical Floodlighting Fixture Qty 
Average kW demand per fixture 
Useful lamp life (hours) 

Concordia University 
Baseball/Soccer 

Prepared for Bill Melrose 

TYPical Floodllghtmg 
Equipment 

5000 

Assumptions 

$0080 
200 

95 
1564 
5000 
158 
162 
3000 

Your Savings 

5000 

Controls Information 

Controls Energy Savmgs 5% 
Labor Rate per Hour $0 00 
# On/Off Cycles per Year 0 

Labor Hours per Cycle 0 

Lamp Maintenance Data 
Lamp replacement cost $125 

Including parts, equipment & labor 

Ltfe-cyc/e costs are based upon the assumptIons gIVen by the customer above Any vanatlon m thIs data WIll change the 
Itfe-cycle cost proportIonately Musco guarantees the average Green GeneratIon system kW per hour and useful Ide of the 
lamp 

© 2005, 2009 Musco Llghtmg SD-7155-5 Patent Pendmg 



: . Spill Light Co~trol i i· . . 

Exhibit B 



QTY LOCATION 

2 A1 03 
2 A2 02 80' -
1 81 80' -
1 82 80' -
2 C1 01 70' -
1 C2 80 -
9 ---TOTALS 

~ 

SCALE IN FEET 1 120 

120 

80' 1500W MZ 11 11 0 
80' 1500W MZ 18 18 0 
80' 1500W MZ 12 12 0 
70' 1500W MZ 8 8 0 
80 1500W MZ 13 13 0 

95 95 0 

~ ~ , 

5l ~la3j S~~a26~3aj~~9Z~r 21 

__ I t ~ 
41 

53 

66 

81 

89 

98 

06 

12 

1~ 

" ? 

08 

0 I. IT ,I I InI ~II~~ 
87 

64 

L 
CJ:XX) 
mus~co""~ 
GREEN GElERATION UGHTlNSlll 

GUARANTEED PERFORMANCE 

Spill at Street (near) 
Concordia University BBISO 
Portland, OR 

Spill at Street (near) 
Gnd Spacing = 30 0' 
Values given at 3 0' above grade 

HORIZONTAL FOOTCANDLES 

Minimum 029 

Average Lamp Tilt Factor 
Number of Luminaires 
Avg KW over 5000 hours 
MaxKW 

1000 
95 
14858 
161 5 

Guaranteed Performance The CONSTANT 
ILLUMINATION described above IS guaranteed for the rated 
hfe of the lamp 

Field Measurements Averages shall be +/-10% In 

accordance With IESNA RP-6-01 and CIBSE LG4 Indl'-'Idual 
measurements may vary from computer predictions 

Electrical System ReqUirements Refer to Amperage 

~\\\\\\\\\I ~\s\\\\\\\ 
Draw Chart and/or the "Musco Control System Summary" 
for electncal sIZIng 

240 

Pole locatlon(s) -EJtdlmensions are relative 

Installation ReqUirements Results assume +/- 3% 
nominal voltage at hne side of the ballast and structures 
located Within 3 feet (1 m) of deSign locations 

By Ene Svenby 

File # 61660r2 Date 18-Dec-07 

to 0 0 reference pOlnt(s) ® Not to be reproduced In whole or part Without the written 
consent of Musco Lighting ©1981, 2007 Musco Lighting 

Print Date (18/0ecl2007) & TIme (1418) 



Pole 
QTY I lOCAlION I SIZE 
2 I A1,03 I 70 
2 I A2, 02 I 80' 
f 1 B1 1 80' 
11 B2 180 

~ L 
----------------/. \ < 

,~ -l.', 

.: 

\\\\\\\\\\) ~\:r\\\\\\\ 

SCALE IN FEET 1 120 
Pole locatlon(s) +dlmenslons are relative 

(XXX) 
mUS'~CD""(JI 
GREEN GElEBADON USHTIIGlII 

GUARANTEED PERFORMANCE 

Spill at Street (near) 
Concordia University BBISO 

'Portland, OR 

Spill at Street (near) 
Grid Spacing = 30 0' 
Values given at 3 O' above grade 

Lumlnalre Type Green Generation 
Rated Lamp Life 5000 hours 

Lumens/Lamp 1 

No of 

CONSTANT ILLUMINATION 
MAX VERTICAL FOOTCANDLES 

Entire Grid 

Minimum 166 

Average Lamp Tilt Factor 
Number of Luminaires 
Avg KW over 5000 hours 
MaxKW 

1000 
95 
14858 
161 5 

Guaranteed Performance The CONSTANT 
ILLUMINATION descrtbed above IS guaranteed for the rated 
life of the lamp 

Field Measurements Averages shall be +/-10% In 

accordance With IESNA RP-6-01 and CIBSE LG4 IndiVidual 
measurements may vary from computer predictions 

Electrical System ReqUirements Refer to Amperage 
Draw Chart and/or the "Musco Control System Summary • 
for electrical sIzing 

Installation ReqUirements Results assume +/- 3% 
nominal voltage at hne Side of the ballast and structures 
located wlthm 3 feet (1m) of deSign locations 

By EriC Svenby 

File # 61660r2 Date 18-Dec-07 

o 1120 240 
to 0,0 reference pOlOt(S) ® Not to be reproduced In whole or part Without the written 

consent of Musco Lighting ©1981, 2007 Musco Lighting 

Print Oate (18/0ecl2007) & Time (1418) 



Q1Y I LOCATION 

2 I A 1, 03 I 70' I 70' I 1500W MZ I 7 
2 I A2. 02 I 80' I 80 I 1500W MZ I 11 I 11 I 0 
1 I B1 I 80' I 80' I 1500W MZ I 18 I 18 I 0 

CXXJ:) 
mUSCD~ 

1 B2 r 80 I - 1 80 T 1500W MZ 12 12 0 - ------ -

2 C1,01 170' I - I 70' I 1500WMZ 8 8 0 J L GREEN GUERAnON UGHnNG" 
1 C2 I 80 I - I 80' I 1500W MZ 13 13 0 

I 9 """"'-TOTALS 95 95 0 
GUARANTEED PERFORMANCE 

______ ---",/ p~~S_..Jl.93 ..11L-.1.35 ., 56 .., 45 ,:I 43--01-58- .1 55 1 61 ~ 59-..1.30 DIM 05" n 1l.-Jl1 

.21 

42 

84 

14 

11 

99 

90 

.99 

15 

44 

4l! 

.;; 

41 

16 

87 

~\\\\\ \\\ \) ~ '\:r\\\\\\\' 

SCALE IN FEET 1 120 

o 120 240 

18 

t
' 14 

11 

Spill @ PL 
Concordia University SS/SO 
Portland, OR 

Spdl@PL 
Grid Spacing = 30 O' 
Values given at 3 0' above grade 

Lumlnalre Type Green Generation 
Rated Lamp Life 5000 hours 

CONSTANT ILLUMINATION 
HORIZONTAL FOOTCANDLES 

Mmlmum 011 

Average Lamp Tilt Factor 
Number of Luminaires 
Avg KW over 5000 hours 
MaxKW 

1000 
95 
14858 
161 5 

Guaranteed Performance The CONSTANT 
ILLUMINATION described above IS guaranteed for the rated 
life of the lamp 

Field Measurements Averages shall be +/-10% In 

accordance With IESNA RP-6-01 and CIBSE LG4 IndiVidual 
measurements may vary from computer predictions 

Electrical System ReqUIrements Refer to Amperage 
Draw Chart and/or the "Musco Control System Summary" 
for electrical SIZing 

Installation ReqUirements Results assume +/- 3% 
nommal voltage at line Side of the ballast and structures 
located Within 3 feet (1m) of deSign locations 

By EriC Svenby 

File # 61660r2 
Pole locatlon(s) * dimensions are relative 

Date 18-Dec-07 

to 0,0 reference pomt(s) ® Not to be reproduced In whole or part Without the written 
consent of Musco Lighting ©1981, 2007 Musco Lighting 

Print Date (18/0ecl2007) & Time (1418) 



Q1Y LOCATION 

2 A1 03 70 - 70 1500W MZ 7 
2 A2 02 BO' - BO' 1500W MZ 11 
1 81 BO' - BO' 1500W MZ 1B 
1 82 BO - 80' 1500W MZ 12 
2 C1 01 70' - 70' 1500WMZ B 
1 C2 BO' - 80 1500W MZ 13 
9 '-TOTALS 95 

I I 
1J......,t.z.z.......,.u2. ~5 ,152 ,"372 

89 

.24 

92 

.22 

92 

14 

04 

64 

18 

83 

: trLMIl I 0 
I I I .. ~' I I It 

73 

99 

.20 

SCALE IN FEET 1 120 

o ,120 240' 

7 0 
11 0 
1B 0 
12 0 
B 0 
13 0 
95 0 

fln ;l.S4 --l..63.. 

( ~ 

.~, ." , .. ",~~L 
;1.25 

f t: 
52 

83 

18 

.48 

71 

78 

71 

55 

.20 

76 

.32 

93 

59 

34 

10 

p94 

Pole locabon(s) -$-dlmenslons are relative 

~SCD. 
BEl GUERADON UGHT.IG-

GUARANTEED PERFORMANCE 

Splll@ PL 
Concordia University SS/SO 
Portland, OR 

SpllI@PL 
Gnd Spacing = 30 0' 
Values given at 3 0' above grade 

Lumlnalre Type Green Generation 
Rated Lamp Life 5000 hours 
Avg Lumens/Lamp 134.000 

CONSTANT ILLUMINATION 
MAX VERTICAL FOOTCANDLES 

Entire Gnd 

Im~~....1 
Minimum 068 

Average Lamp Tilt Factor 
Number of Luminaires 
Avg KW over 5000 hours 
MaxKW 

1 000 
95 
14858 
1615 

Guaranteed Performance The CONSTANT 
ILLUMINATION described above IS guaranteed for the rated 
life of the lamp 

Field Measurements Averages shall be +/-10% In 
accordance With IESNA RP-6-01 and CIBSE LG4 IndiVidual 
measurements may vary from computer predictions 

Electrical System Requirements Refer to Amperage 
Draw Chart and/or the "Musco Control System Summary" 
for electrical SIZing 

Installation Requirements Results assume +/- 3% 
nominal voltage at line Side of the ballast and structures 
located Within 3 feet (1m) of deSign locations 

By Enc Svenby 

File # 61660r2 Date 18-Dec-07 

to 00 reference pomt(s) ® Not to be reproduced In whole or part Without the wntten 
consent of Musco Lighting ©1981 2007 Musco Lighting 

Print Date (18/0eC/2007) & TIme (1418) 



'ole IpT FQ~I.!~QWN 
IQIY I LQO\1DI I_I e;m..1 '%W' h WI'. I QTYT~ 1°119 

- " A1 03 7rY 70' 1So;··_,,!F Ii!" GB!"' 
A2,D2 I 80' I I 80' I 1500W 

1500W 
1500W 

01 I 70' I I 70' I 1500W 
1500W 

SCALE IN FEET 1 150 

150' 300' 

I_p ____ ----ppp---------~----------p-p----~ 
-p----------------j)JlI----------------------

_p~W ____________________________________ _ 
_________ ~ ______ .~j)JlI. __ ~~._~ __ #.>3 __________ _ 
_W_ppp ________ ~~_p./1Jp./1J_j)JlI_p./1Jp./1Jp./1J_p./1J_j)JlIj)JlI __________ _ 
~W~_W~~ _____ j)JlI~j)JlIp./1J~~~~j)JlIp.07~~~j)JlIj)JlI~_~j)JlI _________ _ 

IJJI' ~I PDt IJJII IUI2 IUJl IJm J1IQ. IJ.Il2. /Jill IJM pM IJM IJJI pm PM /J11I 1J.10 ~'O 41" IJ.II lJ.,a IJ.UI IJJIa IJIIt ,D.OI $J11 ~, /J. PM IJJI PIlI ,1M IJJJ4 IJm p.lIl pm /Jill lUll pm IJ.Il2. 

~t 4LOt ~t I»1l PIll p.tIl #.IIJ #.IIJ ~ /JD4 ~ IlIIS IJJIa PIlI IJ.UI 1J.111J.'U ~M 1J.1' /JtJ 1J.1' IJ.d II-w 1J.t2 4113 IJ.H IJIJIIJJJa ~ IJ.61 IJ.lIJ IJJJJ IJ.II4 IJJJ4 /JD4 IJ.Jl1 ~ ~ p.IIJ IUI1IJ.113 

1JJ11 1JJ11 /J1Ja ./),#l IJJll. #.IIJ IJJI3 IJJlJ IJ.OtIjJ15 , 4lotD 4loU 4lo" .0.1' ~ IJ..%2 ~ IJ~ JUA JUA IU2 IUf IJ.t' IJ.t. IJ.tJ 4lott ~ $J11 $J11 ,D.OI ~ /JIJJ Il.04 IJ.D4 IJm IJ.,m IJ.,m IJJll. 

1JJ11 IJ.Jl1 1J.lD IIJD. IIJD. IJ.,m /JI» IJ.b4 IlIIS fUJ4 11 1J.1' IJ,Zt Jl,JJ p.a ~ .IJ.JII ~ /JAJ /J.A1 1J.A1 IJ.» p.» IJZI JUt IJ." IJ.M IJ. 0 p.t1I IJ.lII IJIn IJ.l» IJlI5 41115 IJ.lI4 1JD4 #.IIJ p.tIl IJIIl 

I tun p.JI2 IJ.ID. lUll p.tll IJJ3 I.D4 ~ PIlI IJM to p." 4LJt IJ.At IJS4 /J.I' _ ,...,t PI 1J.18 1J.1I2 lJSJ p:n IJ.IIIJ ~ ~ ~ IJ." IJ. 11 IJ." IJ.lII ~ J).J1'I 41. ,.. pili 1JD4 IJJJ4 IJ.Jl1 IJJ3 

IUI1 p.IQ. 4J/R IJ.Jl1 pm .p.o4-~ ,,(..(<..;\.1 ~ ~ #Il IJ.» P t'-';:-M-~10 AlA 1JJ17 411» #JI5 IJJJ4 ~ IJJIl IJJ3 

-----~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I IJ.I!4 IJ./Q. /Jill #lEI pM ,.. 1m ,. 4lot4 I RJ p:lJ p. .. 1J.1' IJ.lJ 41 10 1JJ16 1JJ11 1JJ16 IJ.lIJ pM IJJJ4 

~ ~ IJ,03 IUH IJ.I$ IJJII 'ill 1J.11 IJ.t. IJ, .2t ~ ~ ~t1 IJ.tJ Jl,.tt pili IJJI' p.DI 1JJ15 IJ./J.J 1JJJ4 

I IJ.Jll IJ.Jl1 PI» JJM _ 1J.or lUll ,.11 .0." PN tJ 1J3,2 PZA IJ.tl ~11 P t2 41'0 IJ..DI IJm IJ.DI IJ. IJJJ4 

I - #.>3 pm ~ P-I'I p.o' P" J)." jU4 4 - J>.2' J).2' J)." PI> J)." j)JlI p" j)JlI p./1J ~ 
~-j)JlIj)JlIj)JlIj)JlIP~- ~~-PP-j)JlI~j)JlIp./1J~ 

: __ pI>< j)JlI j)JlI _ PI> J).>J> _ P~ 

I 
I #JZl. IJ./J.J ~ IJ.lII IJM IJJIa IJ.M ,IJ.Z1 ~ I oJ, PM ~ ~ 4lo" IJ.M Jl,.11 p.t1I $J11 IJ.DI IJ.lII IJ.D4 __ ~_p.07_J)."J).:l'_ I'" 

I IJ.Jll pm IJm ,pJl5 IJ.lIJ p.a IJ.U .,." ~ IJ 

I 
J)IIl IJ.Jl1 PI» pM IJJ1I IJJa ~13 ,.,. 4LJ1 PI .10 Jl.Af 4J.D .pzJ IJ." IJU JI,." pili $J11 IJ..DI ~ IJJJ4 

IJ.JI ;a 1J,Z1 ~t' p13 4loW IJ..DI IJm IJ..DI IJ..DI IJJJ4 

I #JD. ,.. PI» IJ.lI4 IJ..DI ~ IJUI 1J.'4 IU3 I .. 4UZ ~ IJ." 1J.14 IJ" IJJ1II IJ.61 IJ11I pili IJ.Ii4 pM 

J)IIl p.JI.1 IUJl "'" pM IJ..DI /J. ,.12 .0." IJ px. ~ ~'I IJ.tl lJ'a IJ..DI IJJI' p. #JI5 p.DtI IJJJ4 

ILZ" 4111 1J.1J 1J.1t 1M pili pili IJ. ,. pM IJ.Il2. 

1J.t7 IJ.M 1J.11 1J.1I 41111 ~ pili 41115 IUH ~ IJ./J.J 1 _____ j)JlI~_p.07 __ W .. p ____ j)JlIj)JlIj)JlI~ __ 

I .p.D • .o.a' PIJ2 ~ IJJll. IUJl ,m IJ.IIA pili IJ..DI IJ.lIJ .0.10 IJ.'J 41-" ~ I.JA IJ.IflJ IR. pA PA pA .IJ.JII p.3S I3J lUI IU4 IJ.2O 4111 IJ." 113 1J.11 J)M pili IJJf1 IJJIt 1JJl!J JJJ1t /J.G4 Jl.O& IJ.II2 IJ.II2 

I "... .o.a t p.D1 pm IJ.II2 ~ 411» IJ.lA pM 41115 /Jill PIJ' IJM IJ.tt ~IS 41-11 ~ .p.2t ~ 13a J):15 IJ.2' 4J.D ~ ,,1 1J.t7 1J.11 41 IJ 1J.'2 to.1G pili /JIJJ ~ IJIJt IJlIt IJ!I!J IJ.D4 /J.A4 p.lIl ,.., IJ.JR 

I 1J11 .o.a1 PD1 IA2 IJJll. ~ JJJIl 411» IJ.IIl 1'.G4 IJJII ~ JJJ1t JJJ1t ~,a IJ.IJ ~tJ 41-11 4lo" P" 41" IJ.II IJ.t5 IJ.M ,14 ,p.t~ 4I-1J IJ.tI ,. IJ.110 IJ.61 IJSIr pili IJIJt IJM pM IJM PI» Il.»:J IJ.Jl1 J)JR. 

1JJ11 .o,D1 'D' IJJI' IJ..G IJJI1 ,m It.lll IJ.IIl PI» 1J.D4 ;AA IJJIa JJJ1t pm AlA 411» ~w 4lo11 IJ.tt 4112 P'2 1J.11 IJ.I1 J)tD ~10 PM ..oM PIlI pm Pill lJiII pJIJ IJIlI lJb' /J/)C p.JI.1 IJJJ3 /J.o:I #JIl IJJll. IP __ P~ _______ . __ j)JlI~ ______ j)JlI __ p.07~ ______ j)JlI_#.>3 ___ _ 

--------------~p./1J-j)JlI----~~--j)JlI-j)JlIp./1J--~--------
IPp-------------j)JlI-~j)JlIj)JlI--------~-~~---------
1---P--------------j)JlI.-~j)JlIj)JlI.---.j)JlI---------p-
--------p--------------~.~------------p--
-------pp-p---------------------~-~--p---

Pole Iocallon(8) +dll1l6nslon8 are rala1lVe 

GUARANTEED PERFORMANCE 

--"'1I''''I~V·~IIIf1 

Blanket Grid 
Concordia University BB/SO 
Portland OR 

Blanket Grid 
Grid Spacing = 30 0' x 30 0 
Values given at 3 0 above grade 

Lumlnalre Type Green Generation 
Raled Lamp Ufe 5000 houl1l 
Avg Lumens/Lamp 134.000 

CONSTANT ILLUMINATION 
HOmzONTALFOOTCANDLES 

EntlreGnd 

No OfTmmi21~ 
IQdmuIn 84 
~ 0 

~~!1 
UG (Adjacent Pis) 670 

CV 273 

Average Lamp Till Factor 
Number of Luminaires 
Avg KW over 5000 houn; 
MaxKW 

'~, .... -

1000 
95 
148 58 
1615 

Guaranteed Performance The CONSTANT 
IllUMINATION descnbed above Is guaranlaed for the raled 
hfa of tha lamp 

Fteld Meaauramenls Averages shaD be +/ 100/ In 
accordance With IESNA RP-6-01 and CIBSE LG4 IndMdual 
measurements may vary from computer predictions 

Electrical System Requlramenls Refer 10 Amperage 
Draw Chart and/or the "Musco Control Systam Summary" 
for electncsl sIZIng 

InataDatlon Requlramenla Resulls assume +/ 30/ 
nominal voltage at line Side of the baUast and structures 
located within 3 feet (1m) of design 10caUons 

By ErIc Svenby 

File" 6166012 Dale 18 De~7 

10 0 0 reference POInt(s) ® Not to ba reproduced In whole or part Without the written 
consent of Musco Ughbng e1981 2007 Musco Ughbng 

Prlnl Date (I81Dec/2007) & ll1T18 (14 22) 



Exhibit C 

'We stnve to provide a level of service where every 

customer reaches a five operator, rather than a ~~o~/c~e~lliilljl;I~~i~lii~ mall system, when they call m We can make your last 
minute schedule changes happen In Just a few minutes" 

- Ryan Tighe, Control-Lmk Centra/™ Manager 

"Our techmclans have an unequaled expertise In sports 
flghtmg With our field momtonng, we'll contact you within 
one bUSiness day of detecting a fixture outage on your 
field often before you even know about It " 

Control-LJnk-Centra~ operators oversee the-on/off 
control of over 3700 fields per night nationwIde and 
have expenence with controllmg over 1 4 mIllion 
schedules per year 

- Jeff McNulty, Director of Field Operations 

Our- IIghtmg servIces team travels over 1 million 
miles each year They mspect, fine tune, or proVide 
yearly mamtenance on more than 4000 fields and 
supply temporary lighting for over 250 hours of live 
teleVISion broadcasts annually 

If you could stack every pole that our techniCians go 
to the top of each year, they would be over 182 miles 
high I That IS eqUivalent to 465 times the height of 
the world's tallest bUlldmg, BUI} Dubal 

Specific funds are set aSide to provide solid financial resources to fulfill the maintenance and warranty needs for every Musco Llghtmg project 

Musco Service I I. We Make It Happen® 
e 2005 2009 Musco llghbng Patent Pending 



J. PRODUCT INFORMATION 



Concordia University 
Baseball/Soccer Lighting Project 
Portland, OR 

# of Poles Pole DeSignation 

1 B1 

2 C1,D1 

2 A1,D3 

1 B2 

1 C2 

2 A2,D2 

Manufacturer's Model Number 
• 

r 

Catalog # 

LSG - 80 -1500W MZ -18 

LSG - 70 - 1500W MZ - 8 

LSG - 70 - 1500W MZ - 7 

LSG - 80 -1500W MZ -12 

LSG - 80 - 1500W MZ - 13 

LSG - 80 - 1500W MZ - 11 



Concordia University 
Baseball/Soccer LIghting Project 
Portland, OR 

Controls and MOnitOring 

Manufacturer's Model Number 
• 

Catalog # 

CM - 24 X 72 - 12 

CM -24X48-2 

/ 



• 

UL Listed Under 

Musco Sports-Lighting LLC 
100 1st Ave W 
PO Box 808 
Oskaloosa, IA 52577 

UL Category 

High-Intensity Discharge 
Surface-Mounted Luminaires 

Management Equipment, 
Energy 

©1997 2009 Musco lighting 80-1000-5 

Patents ISSUed and pending 

® Underwriters 
® L Laboratories Inc.® 

LISTED 

Covers 
• SportsCluster Green TM and 

Light-Structure Green™ luminaires and 
remote ballast assemblies 

• Sports Cluster® and SportsCluster-2® 
luminaires and remote ballast assemblies 

• Light-Structure 2TM and Light-Structure 
System TM luminaires and remote ballast 
assemblies 

• 1000 W Llght-PakTM and Llght-Pak With 
Multl-Watt™ mdoor luminaires 

• 1000 W ShowLlght™ and ShowLlght Green™ 
With hooded light actuator system and 
remote ballast assemblies 

• 2000 W Mlrtran™ lumlnalre 

• Stadium 2K Flxture™ 2000 W lumlnalre and 
Hot Restnke Green™ 2000 W hot restrike 
lumlnalre 

Lighting control systems for 

• Control-Lmk® Control and MOnitOring 
System 

• Control-Link Retrofit Control System 

UL Number 

E33316 

E139944 



• 

UL Category Covers UL Number 

Industrial Control Panels Control panels and enclosures for E204954 

• Control-Link Control and 
Monitoring System 

• Control-Link Retrofit Control System 

• Lighting Contactor Cabinets 

• Multi-Watt systems 

Emergency Lighting and • Control-Link Automatic Transfer SWitch R311491 
Power Equipment (ATS CL) 

Lumlnalre Fittings Galvamzed steel poles 12 feet or less for E132445 

• Mlrtran poles 

• Rooftop poles 

• Special applications 

Lumlnalre Pole In excess of Galvanized steel poles greater than 12 feet for E325078 
12 feet • Light-Structure Green System 

• Light-Structure System 

• Sportspole TM and special applications 

Devices, Scaffolding Service platforms for SA7004 

• Light-Structure Green System 

• Light-Structure System 

• SportsCluster Green System 

• Sports Cluster System 

A copy of the UL Certificate of Compliance IS available upon your request 

©1997 2009 Musoo LIghting SD 1000-5 

Patents ISSUed and pendIng 



• 

Left View 

Lamp 
SIlicone glass edge seal gasket 

SIlicone "0" nng rim seal 
Tempered glass lens 

Alummum lens nm 
Stamless steel cham 

RepOSItIOning stop 
(factory set) 

Vlton "0" ring seal 

Knuckle poSItioning bolt 

SIlicone "0" nng seal 

Lamp levelmg gear dnve 

Vertical aiming adJustment/lock 
(factory set) 

Luminatre Assembly 

Lummalre wlreway 2 x 4 Inch nommal, 
1/8 Inch thick, high strength steel tubing 

HOrizontal aiming adjustment 
(factory set) 

~===::tF~===i~- Ole-cast aluminum mounting plate 

/ 

Ole-cast alummum knuckle 

Mogul lamp socket 

Geared tilt adjustment 
Ole-cast aluminum lamp cone 

Teflon centenng/seallng rmg 

SIlicone "0" rmg seal 

JOint seal overlap 

Ole-cast alummum reflector hOUSing 

3fa" activated carbon filter 

Right View 

o::xx:J 
mu~~. 

tJf!"f 
We Make It HappenC!l 

Musco products referenced or shown are protected by one or more of the following us Patents 4450507 4725934 4729077 4811181 4816974 4947303,4994718 
5012398 5075828 5134557 5161883 5211473 5229681 5377611 5398478 5423281 5426577 5600537 5707142 5794387 5800048 5816691 5856721 
6036338 6203176 6250596 6340790 6398392 6446408 6692142 0337168 0353797 0353911 0411096 Australia Patents 708912 Canada Patents 70479 
73755 74939 89366 2009749 2026850 2027033 2035014 2060585 2110014 2204958 2200511 2200515 2217872 2378279 EPC Patents 440531 821776 
Germany Patents 696018675 MeXICO Patents 175863 183225 New Zealand Patents 307705 333806 South Korea Patents 405147 Other patents pending 

800/825-6030 
www museD com 
hghtmg@musco com 

© 2005 Musco Lighting SLA1 



• 

Electrical CompOnelJ.lS Enclosure 

"-

Pole Identification 
label on front 

j 

Common (whltelleft) -tltl------_I 

Voltage (black/center) -tlt1--------II--I++---.lHiiIilo:{.CfWl 

Capacitor (red/nght) -Ht1--------+-t1fl 

Wiring -Hl1+-----tl-

schematiCs 

---Stainless steel bolt 

l:iitfli~-I---f- Stamless steel latches 
coated with clear 
thermoset polymer 

......-ttH----_f_ Ballast 

-tlt-I-----'I- Ballast 
attachment 

Wire access hub! 
captive stainless steel 
attachment screws 
(not shown) 

Fuses 
Smart LampTM control 

Capacitors 
~~"'----.t-+- Ballast wire 

access 

-.....:::..,:::'ft::~......"..--II-+- Terminal block 

~--~,... Landmg lugs 

) i1fotl---r"'-t-If--lf- Discon nect 
sWitch 

Musco prodocts referenced or shown are protected by one or more of the follOWing U S Patents 4450507 4725934 4729077 4811181 4816974 4947303 4994718 
5012398 5075828 5134557 5151883 5211473 5229681 53n611 5398478 5423281 5426577 5600537 5707142 5794387 5B00048 5816691 5856721 
6036338 6203176 6250596 6340790 6398392 5446408 6692142 0337168 0353797 0353911 0411096 Australia Patents 708912 Canada Patents 70479 
73755 74939 89366 2009749 2026850,2027033 2035(}14 2060585 2110014 2204958 220OS11 22OOS15 2217872 2378279 EPC Patents 440531 821776 
Germany Patents 696018675 MexiCO Patents 175863 183225 New Zealand Patents 30770S 333806 South Korea Patents 405147 Other patents pending 

We lMake It Happen® 
800/825-6030 
www museD eom 
IIghtmg@musco com 

© 2005 Musco llghtmg SECE1 



• 

Crossarm 

Lummalre 
mountmg plate 

Knuckle assembly 

Spill and glare 
control visor 

Poletop LuminaLre Assembly 

Pole cap securing bolt 
Pore cap ".,..-,.- ~-,...----------- ............. 

Pole cap safety cable X , ..... "", 
QUICkConnectPIUg-In,~ ~ '\ 

Enclosed qUick connect If ~ \ 
matching plug-ms .... 1 I 
on lummalre assembly / ..... --;--' ..... , .... // \ : 
and mountmg plate / ', .... / \ Snap hook for I 

(not shown),' '( \ wire support gnp I 
I \' I 
I I \ I 
I 1\/ 
I I \ / \, I', ,I" 
I' / 

\ I .... / \. / 
",/ 

Crossarm wlnng 

CXXX) 
mu~. 

Musco products referenced or shown are protected by one or more of tile followmg U S Patents 4450507 4725934 4729077 4811181 4816974 4947303 4994718 
5012398 5075828 5134557 5161883 5211473 5229681 5377611 5398478 5423281 5426577 5600537 5707142 5794387 5800048 5816691 5856721 
6036338 6203176 6250596 6340790 6398392 6446408 6692142 0337168 0353797 0353911 0411096 Australia Patents 708912 Canada Patents 70479 
73755 74939 89366 2009749 2026850 2027033 2035014 2060585 2110014 2204958 2200511 2200515 2217872 2378279 EPC Patents 440531 821776 
Germany Patents 696018675 Mexlco Patents 175863 183225 New Zealand Patents 307705 333806 South Korea Patants 405147 Other patents pendmg 

We Make It Happene 

800/825-6030 
wwwmusco com 
IIghtmg@lTIusco com 

© 2005 Musco llghtmg SPLA1 



Galvanized Steel Pole 

Electrical 
Components Enclosure 

attachment brackets 

-- -

Jackmg ear 

Jacking ear 

Electncal components 
enclosure hub with stamless 

steel screw threads 

Groundmg lug (mslde pole) 
Wire access handhole 

Slip-fit attachment to 
Precast Concrete Base 

: r~ 
1 L.t / .... i I " 

~"I I) 
I "'1---1" 
I I I 
I I 0<11 
I I ,,:1 
I I !::il 
I I I 
I I I 
I I I 
I I I 
I 1 I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I 1 
I I I 
I I I 
I I I 
I I I 
I I I 
I: I I 
I : 1 '"" \-_ .... ",/ 

..... --"""'" 

Jacking ear 

Musco products referenced or shown are protected by one or more of the follOWing us Patents 4450507 4725934 4729077 4811181 4816974 4947303 4994718 
5012398 5075828 5134557 5161883 5211473 5229681 5377611 5398478 5423281 5426577 5600537 5707142 5794387 5800048 5816691 5856721 
6036338 6203176 6250596 6340790 6398392 6446408 6692142 0337168 0353797 0353911 0411096 Australia Patents 708912 Canada Patents 70479 
73755 74939 89366 2009749 2026850 2027033 2035014 2060585 2110014 2204958 2200511 2200515 2217872 2378279 EPC Patents 440531 821776 
Germany Patents 696018675 Mexico Patents 175863 183225 New Zealand Pa1ents 307705 33380B South Korea Patents 405147 Other patents pendmg 

@2005 Musco Lighbng SGSP1 

cx:J:X) 

mu~. 
We Make It Happen~ 

800/825-6030 
www museo com 
IIghtmg@musco com 



Corrosion Protection 

Manufacturer's Certification of Corrosion Protection 
for Light-Structure Green ™ 
and SportsCluster Green ™ 

All exposed components are constructed of corrosion-resistant matenal and/or coated to 
protect against corrosion 

All exposed carbon steel IS hot-dip galvanized, meeting ASTM A123 and ISO/EN 1461 

All exposed aluminum IS powder coated with tllgh-performance polyester or anodized 
All exterior reflective Inserts are anodized, coated With a clear, high-gloss, durable 
fluorocarbon, and protected from direct environmental exposure to prevent reflective 
degradation or corrosion 

All exposed hardware and fasteners are stainless steel of 18-8 grade or better, 
passivated, and coated With an aluminum based thermosetting epoxy resin for protection 
against corrosion and stress corrosion cracking Alternately, for hardware In non
stressed applications, an electroless nickel coating meeting ASTM B733 may be used 
Pole strapping used to mount certain eqUipment to light poles IS annealed stainless steel 
(grade 304) and passivated 

Certain structural fasteners are carbon steel, galvanized meeting ASTM A 153 and 
ISO/EN 1461 (for hot-dip galvaniZing), or ASTM B695 (for mechanical galvaniZing) 

Exposed custom designed or aUXIliary eqUipment and hardware may not fully comply 
With the above statements 

Musco Sports Lighting, LLC 

Greg Kubbe 
Product Development Manager 

©2005, 2010 Musco Sports lighting, LLC SO-1045-2 




