PACIFIC ELECTRIC ROW/
WEST SANTA ANA
BRANCH CORRIDOR

SOUTHERN CALIFORNIA

February 7, 2013 V‘ ASSOCIATION of GOVERNMENTS

WEST SANTA ANA BRANCH


law
Rectangle

law
Typewritten Text
February 7, 2013


PACIFIC ELECTRIC ROW/
WEST SANTA ANA
BRANCH CORRIDOR

CONNECTING COMMUNITIES BETWEEN THE LOS ANGELES AND ORANGE COUNTIES




Pacific Electric ROW/West Santa Ana Branch Corridor Alternatives Analysis Report
Alternatives Analysis Final

TABLE OF CONTENTS

1.0 PURPOSE AND NEED

3 R o T g e T T gl 1Ty ol o) d o o TSR 1-1
1.1.1 Activity Centers and Destinations..........uuuiiiiii ittt e e e e e e rrre e e e e e e e s anreeee e e e s eennnens 1-4
1.1.2 Demographic CharaCteriStiCS ....cuuiiiiiuiieeiiiieeeciiee ettt ettt e e et e e e tae e e e st e e e e eabee e e ensaeeeesabaeeeennees 1-4
0 S B =T ofe] g Yo o Y Tol g =T o o [ PP UPTUPR 1-6
1.1.4 Travel Markets and CharacteristiCS.......uiiiiiiiiiiiiiicciiie e e s e e s ebaeeeeanes 1-7
1.2 Corridor TranSPOIrtation SYSTEM c.uuuveiiiiiiiiiiiieieeeeeeeeeeeeeeee e e e e e ee e e ee e e e e e e e e e e e e e e e e s e eeeeeesesesesesens 1-8
IS 1Y/ o o 1111 YA = o] o] 1T o o TP UPPRN 1-10
1.3.1 Freeway and Arterial CoNGESTION......cuiiiiiciiie ettt e e s e e s sar e e e esaaaeeesssbaeeessaeeeeas 1-10
1.3.2 Transit SYSTemM CONSTIAINTS ..iviiiiiiiiiiiiiiiiieiee e e e e e e e e e e e e s e e e s e enesessssnsnans 1-11
1.3.3 Regional Transit System CONNECEIVILY ......uuiiiiiiiiiieeie e e e e e e e e e e enenes 1-11
N T g o To 1Y =T=Y o [o I V=TT SRR SPPNt 1-12

2.0 ALTERNATIVES CONSIDERED

2.1 PrevioUs STUAY EffOrTS .uuuuiiiiiiiiiiiiiieiieceicciieeeeeceeeriteeeeeeeesessbreeeeeeeessssbasesesesessssssssseeesssssssssesseessnsnsnns 2-1
2.2 SCreening and SEIECTION PrOCESS. . uuuiiiiiiiiecciieieee e e e eccctireee e e e e e srbteeeeesesessasteeeeeesesssstanaeeseseasssenneeesensnnns 2-3
2.2.1 Conceptual Set Of AILEINALIVES ..cccueiiiieiiie e bee e s s bae e e e ab e e e e nareeas 2-5
2.2.2 Initial SEt Of AEINATIVES...ccuiiiiiie ittt et s bee e s be e sbe e sbeessaaeesabeesbeeenees 2-7
2.2.3 FINAl St Of AILEINATIVES ..eeiieieiie ettt sttt e e rtte et e st e e ste e e sbte e snteeebeeeseeesnteesnseeeseeennes 2-10
2.3 Definition of FINal ALEINATIVES ..uiiiciiiiicieec ettt s s aee e s s ae e s s nteeessabaeeesnnneees 2-10
2.3. 1 NO BUII ALEINATIVE . .eeiiieieiie ettt ettt sttt et sbe e e saae e sate e sabeesbteesabeessteesabeeensseesaseenns 2-11
2.3.2 Transportation System Management ARRErNAtiVe ........ceeeiiiiiiiiiiie e 2-15
2.3.3 Bus Rapid Transit AILEINatiVe........uriieeee e e et e e e e e e e tarae e e e e eeesnaraaeeeeees 2-17
(O] o1l =Y uTo o =Y DT Yol o o) i o] o ISR 2-17
VL o= @] o) T ={U T | Lo o [P SRP 2-19
SErVICE CONFIGUIAtIONS ....uuiiieiiiiieieciteeee ettt e e e e e et e e e e e e e s abbreeeeeeeeesastssaeeeeeesanassreees 2-19
STATIONS i e e e s s e r e e e e e e e nrra e e e e e e san seeeeenanns 2-22
) =Y o] T - [ 4] o TSR 2-23
2.3.4 GUIAEWAY ALEINATIVES ...uvviieieeieecirieeee ettt e e e ee e cbree e e e e eesstareeeeeeeeesabbaeeeeessesssssaaeeeeeessssrssaeaaenas 2-24
OPEratioNal DESCIIPLION . ...cciiiiiii ettt et e et e et e e s s e e e e e abe e e e e abeeeesasteeeesaseeesensreeeennsees 2-24
VLT (o= o] o 1= (VT To] o SRR 2-27
Y] Vil Oe] o] T U] =Y { o] o LI PR PSRRI 2-29
] =) 401 L PSP PP PP PP PPPTN 2-29
) =Y (oY T - [ 4] T ER 2-37
2.3.5 Alignment AIternative ChallE@NGES......oouiii it e e aae e e e 2-38
2.3.6 Final Screening Evaluation Criteria ... eiiiieee ettt re e e e e e e sara e e e e e e e e 2-49
k{ | June 29, 2012
~



Pacific Electric ROW/West Santa Ana Branch Corridor Alternatives Analysis Report
Alternatives Analysis Final

3.0 TRANSPORTATION ANALYSIS

3.1 Affected ENVIFONMENT ...cii ittt ettt sttt ettt e et e s s sare e e ssbe e e e seabaeessabaeesanstaeesanseaessssenesnssanenn 31
A - 1 o PP 3-2
3.2. 1 FrE@WAY NETWOIK ....uviiieiiiiie et ee ettt e ettt e e ettt e et e e e et e e e ettt e e e eabeeeesaaaeeeesnseeeeessaeesannsaeesanseneesnnsens 3-2
3.2.1.1 Existing and Future ConditioNns........ceeiiiicuiiiriee e e e s e e e e 3-4
3.2.1.2 Future System IMpProVemMENTS ... ... e re e eeeeeeeereee 3-7
3.2.2 ArTErTial NETWOIK «..veiiiiiiiieeiiee ettt sttt et ste e bt e e st e e sbeesbaesbteesabaesabaeesbaeensteesnsaessneesaseenns 3-8
3.2.2.1 Existing and Future ConditioNns........eciiicciiiiiiie e e e e e e e 3-8
3.2.2.2 Future System IMpProVemMENTS. ... ... e ereeerereee 3-10
3.2.3 Highway SYStemM IMPACLS ..eeeocviieeciiee ettt ettt e e e rte e e e et e e e e e bae e e eataeeesarteeeennsaeeeennens 3-10
3.2.3.1 Impacts by Alignment AILErNatiVe. ..o 3-11
I T I - 1 ] 1 PP 3-34
3.3, EXIStING TranSit SEIVICE ..cciiiiiiiie i ettt e e bbb ebtbebebaaaaeees 3-34
3.3.2 Future Transit IMProVemMENTS ..o 3-35
3.3.2.1 Operating Assumptions and PIans ........ccccciiieiieeieiiiiiieeeee e eeereeee e e ertrreeee e e e e eeavraaeeas 3-35
3.3.2.2 Ridership ProJECLIONS ....eiiiiiiieeeiiee ettt ettt e et e e e sre e e et e e e abr e e e eabeeeeenbtaeeennnenas 3-48
I @ 11 o 1T 1V oo =TRSO 3-55
3.4.1 Existing Pedestrian and BiCyCle SYStEM ....ccivuiiii i 3-55
3.4.2 Future Pedestrian and Bicycle System IMprovemMents ........ccccceevcieeeiccieeeccciiee et 3-58
3.4.3 Pedestrian and BicyCle IMPACLS .......uuiiiiiiiecieeeec ettt e e et e e e e e e e brra e e e e e e e anraaeeeeas 3-58
3.4.3.1 PedeStrian IMPacCS....cccuveeeeeeeiiiiiiieeeeeeecccirreeeeeeeeserreeeee e e e e etraaeeeeesssntssaseeeeesssnsraneeeenns 3-59
I B 2 1T oY ol L= 1 Y = L S 3-60
3.5 Summary of Transportation IMPACES ....uieiiiiecciiieiee et e e e e ee e e e e e e e arree e e e e e e e e nsreeeeens 3-60

4.0 ENVIRONMENTAL CONSIDERATIONS

4.1 Land Use and ECONOMIC DEVEIOPMENT .uvvvviiiiiieciieeieeeeeeriirreeeeeeesecirreeeeeesesssrssesesesssssssssssesesessssrenseens 4-1
4.1.1 Affected ENVIFONMENT...ciiiiiiiie ittt ettt ettt st e e ste e sbe e e be e s sateesbeesbaeesaseesssaesabaesnsseesaseenns 4-1
4.1.2 Applicable Laws and REGUIGLIONS .........uiiiii ittt e e e e e e errrrae e e e e e e e annraaeee s 4-2
4.1.3 EValuation MethOdOIOZY ......ccccuuiiiiiiiiie ittt e e e e e s e e e e e e e s e sabeeeessnteeeesanees 4-2
4.1.4 Land Use and Economic Development ASSESSMENT ........uuiiieieiiieiiiiiieeee et e e seeceveree e e e e e 4-3
4.2 ACQUISITION Leiiiiiiiiiiiiiiee e e eeettriieie e s s e e ettt taa i ree e e e e eeeretaaa e e seeeeetaaesaaassseeesssenssasssssseessenssssnnsssseeesseees saesnnnnns 4-32
4.2.1 Affected ENVIFONMENT .......oiii ettt et e e e e s bte e e e et ee e e ssabeeeeebeeeessnbeeessnnraeessnsees 4-32
4.2.2 Applicable Laws and REGUIGLIONS .........uuieiiiii et e e srere e e e e e e re e e e e e e e ennenes 4-33
4.2.3 Evaluation MethOdOIOZY .......uuuiiii ittt rre e e e e e e arre e e e e e e e snbraa e e e e e e e nnnnreees 4-33
4.2.4 Real Estate and ACqUISITiONS ASSESSIMENT ...cciicuiiiiiiiiieecciiee ettt et e e e e e s sbre e e ssnraeeessreeeeeenes 4-33
4.3 VisUAl @Nd ACSTNELICS ..uviiiiiiiiiiiiiei ettt e e s st e s s e e s seab e e e s s bae e s s s beeessenraeeenares 4-34
4.3.1 Affected ENVIFONMENT.......oiiiiiee ettt e e e sbte e s s st ee e e ssabee e e sbeeeessabeeessnnsaeeennsens 4-34
4.3.2 Applicable Laws and REGUIGTIONS .......eiiiiiiiie ittt ettt ete e e st e e s s bae e e sentaeeesanes 4-35
4.3.3 EValuation MethOdOIOgY .......uueiiiiiiiiiieiie e e e e e e s e e e e e e s snnbeae e e e e e e e nnneeees 4-36
4.3.4 Assessment of Visual and AeSthetiCS ... 4-36
kﬁ . June 29, 2012
~



Pacific Electric ROW/West Santa Ana Branch Corridor Alternatives Analysis Report

Alternatives Analysis Final
4.4 CUILUTGl RESOUICTES ..vvvereeeeeiiiiireeeeeeeeeiiitrreeeseeeiesisssesseeesesssssssssesessrsssssssssesesesasssssssesssssssssesssesessnsssssseees 4-44
4.4.1 Affected ENVIFONMENT...ciiiiiiiee ittt ettt e st e sbe e sbe e s et e e sabeesabaeesbeeesaseesabaesnseeenaseas 4-44
4.4.2 Applicable Laws and REGUIALIONS ..........uieiiii ittt crrre e e e e e e aarre e e e e e e e eanrens 4-45
4.4.3 EValuation MethOdOIOZY ......ccccuiiiiiiiiie ittt e e e bee e e s ate e e e s bae e s esaraeeeennees 4-46
4.4.4 Cultural RESOUICES ASSESSIMENT ..eiiiitiieiiiiieee ittt e eititeessbteeesetieeessbeeeessbeeessasbaeessabeaeesssbeeessasseeessanes 4-46
S N o @ LU 1 Y2 SRR 4-55
4.5.1 Affected ENVIFONMENT.......oiii ittt e e e e e s te e e e sbee e e ssabae e e sabteeeesabeeesennraeeennnees 4-55
4.5.2 Applicable Laws and REGUIALIONS .........uviiiiiiiiciieeee et e e e e e e et re e e e e e e eeanenes 4-57
4.5.3 Evaluation MethOdOIOZY .......uuuiiii ittt e e e e e et ree e e e e e e e snbtae e e e e e e e nnnreees 4-59
4.5.4 Air QUAlITY ASSESSIMENT . ..viiiiiiiiie ittt cee et et e et e e e stee e e ssate e e s sbaee e ssabaeeessteeaesbeeesennsaeeesnnees 4-59
SN [ g = L= O = VSN 4-61
4.6.1 Affected ENVIFONMENT ... ..ottt e e e e s sbte e e s s e e e ssabee e e sbeeeessabeeessnnseeesnnsens 4-61
4.6.2 Applicable Laws and REGUIGTIONS ... ...eiiiiiiiii ittt e et e s et e e s bt e e s s bae e e ssabaeeesanes 4-62
4.6.3 Evaluation MethOdOIOgY .......uuuiiiiiiiiiiiiiie e e e e e e srrre e e e e e e s saabra e e e e e e e s nnaneees 4-63
4.6.4 Climate Change and EmIisSioNs ASSESSIMENT ........uviiiiiiiiiiiiiiiieeeeeecctere e e e e e esrareeeeeeeeesrrseseeeesessannns 4-64
A Y oY= =4V PP 4-66
Oy N & =T ot =T I 0 1Yo o g T=T o SRS 4-66
4.7.2 Applicable Laws and REGUIGLIONS .........uuviiieii ettt e e e e earre e e e e e e anrae e e e e e e eeannnns 4-66
4.7.3 EValuation MethOdOIOZY ......ccccvuiiiiiiiie ettt e e e e etae e e e ate e e e e bae e e e araeeeennes 4-67
4.7.4 ENEIY ASSESSIMENT ...iiiiiiiiiiiiiee ettt ettt e e s e e e ettt et e e e s e e e e et eba b s e e e eeeseeaab e e e e eeeeeeanrnenes 4-67
R N [ TR =TT Yo IAVAT o] = T o TSR 4-68
4.8.1 Affected ENVIFONMENT...ciiiiiiiie ittt ettt st e e sbe e s be e sraee e sabeesabeeebteesaseesabaesnseeenaseas 4-69
4.8.2 Applicable Laws and REGUIGLIONS ..........uiviiiiiicieeec e e e e e e e st re e e e e e s s eanenes 4-69
4.8.3 Evaluation MethOdOIOZY .......uuuiiii ittt e e e e e e bee e e e e e e e snataa e e e e e e e nnnreees 4-71
4.8.4 Noise and Vibration ASSESSMENT ....c.uiiiiiiriiieiiieeiieesieesiee st e esteesreesbeessbeessaseesbeesbeesnseessaseesaseess 4-75
4.9 Parks and ReCreation RESOUICES ....ciivcuieeiiiiiieerriiteeesiteeeseieeeesenteeesssiteeesssbaeessensaeessaseaeessssesessansesessanes 4-79
4.9.1 Affected ENVIFONMENT .......uiiiiieee ettt et e e e e s rate e e e st ae e e ssabae e e sbaeeeesabeeeeennraeeesnsens 4-79
4.9.2 Applicable Laws and REGUIATIONS .......ccciccuiiiiiiiie ettt e et e e e eete e e e s aae e e e e bae e e e ataeeeeanes 4-79
4.9.3 Evaluation MethOdOIOgY .......uueiiiiiiiiiieiie e e e e s e s e e e e e e e s eanbrae e e e e e e e nnnnenes 4-80
4.9.4 Parklands and Recreation ASSESSIMENT .......iiiiciiiiiiiiiee e ccieeeceiree e e e st e e e stee e e ssataee s sntaeeesbeeeesnes 4-80
4,10 SAfEtY AN SECUIITY vvvveriiiiiiiiieriieeeeiiiirreeeeeeeeeeireeeeeeeesiarareeeeeesesssreerseeesessssrasesseessessssresssesessssssssseees 4-86
4.10.1 Affected ENVIFONMENT ......ii ettt st s et te e st e et e e s saee e esbeeeseeensteessteesaseeenseeesssens 4-86
4.10.2 Applicable Laws and REGUIALIONS ......ccovuiiiiiiiiiec ettt e e e e et ee e s 4-86
4.10.3 Evaluation MethodOlOgY .......c.ueiiiiiiiiicieee ettt e eraree e e e aae e e e earae e e enees 4-87

4.10.4 Safety and SECUNITY ASSESSIMENT.....ciiiii i iciiieee et eeeecrrre e e e e e esrtr e e e e e e e e esnrraaeeeeeeeesnnsreaeeeas 4-87
4.11 ENVIrONMENTAl JUSTICE 1eviiiieei ettt ee s s ee e s s sbee e s st e e e e s bee e s s s abeeesenraeeenanens 4-97
4.11.1 Affected ENVIFONMENT ......oi ittt sttt ettt e sbe e s be e st e e sabe e sabaeesbteesateesnbaeensseenaseas 4-97
4.11.2 Applicable Laws and REGUIATIONS ........uviiiiii ettt e e e e arare e e e e e e anrre e e e e e e eennnnns 4-98
4.11.3 Evaluation MethodolOgy .......c.uuiiiiiiiiiiieie e e e ree e s e ee e e nes 4-99
4.11.4 Environmental JUSTICE ASSESSMENT ...ccuviiiieiiitiieriteeiteesiee ettt sreesteesbeeesreesbeesbaessseeesabeesnseeenes 4-101

June 29, 2012
S 4 i



Pacific Electric ROW/West Santa Ana Branch Corridor Alternatives Analysis Report
Alternatives Analysis Final

4.12 Summary of Environmental Impacts and Benefits .....cccvciveiiiiiiiriiieicccee e 4-107

5.0 COST ANALYSIS

5.1 Capital Cost ANAIYLICAl OVEIVIEW ... baba e bababararararsraesesssessssassssssssssssssreseranes 5-1
oI A G- T o1 =B o 1) £t 5-2
5.2.1 VEhiClE REOQUITEIMENTS .. .uutiiiiieiiiiiiireeee e ettt e e e e eee b e e e e e e e s abaaeeeeeeseettraaaeeeeeessaatsseeseseeesassrasaeeeenns 5-2
5.2.2 Storage and Maintenance FaCilities .....uuuii it 5-4
oI €T o 11 = | I o 1 USRSt 5-5
5.3 Operating and MaintE@NanCe COSES .....uueeeeieeiriiiieeeeeeeiieiireeeeeeeeeiesrseeeseeessssssresseesessssssssssesesssesssssessees 5-14
5.4 Financial Feasibility ANAIYSIS .uuuiiiiii it e e et e e e e e s e b e e e e e s e e sarreeeaeee s 5-15
5.4.1 Sources and Uses of FUNAS ANAlYSIS........cuiiiiiiiiieciiieee ettt e e e eerrree e e e e e e e sarraaeeae s 5-15
5.4.2 Additional Capital and Operating FuNding REQUIr€MENTS ......cccccurvreeeeeeiiiireeeee e e e e 5-18

6.0 PUBLIC INVOLVEMENT AND AGENCY COORDINATION

6.1 Public Involvement and Agency Coordination EffOrts ......ccccceecciiiieii e 6-1
6.1.1 Conceptual SCreening EffOortS......uuiiiiiie e e e e e e e e e e e e e nraaae e e e s 6-3
6.1.2 Initial Alternatives SCre@NiNg EffOrtS. ...t e e e e e re e e e e e e e saaraaee s 6-7
6.1.3 Final Alternatives Screening Efforts ......c.uiiiiie it et 6-13
6.2 Summary of Public and AZENCY COMMENTS ....uiiiiiiieeciiiiee ettt e e eeecrre e e e e e e e s re e e e e s s e nnreeeeeaaeeas 6-16
6.2.1 Themes Identified During Conceptual Alternatives SCreening .......cccceeeeeeeeiivvveeeeeeececireeeeeeeeeecinnns 6-16
6.2.2 Comments Received During Initial SCre@NiNg ......ccooveeciiiieiii e 6-20
6.2.3 Comments Received DUring FiNal SCreENING ......coeieieeciiiiiiee et e e e e e 6-24

7.0 COMPARISON OF ALTERNATIVES AND RECOMMENDATIONS

8 VT oo =TT o N 1V 1T o PR RPRRE 7-1
A A AV | (VF: oY W O =Y T PRIt 7-3
7.3 AIRErNAtiVES CONSIARIEA . .uuiiiiiiiii ittt s et e e e s ssriree e e e e s e s sbbeaeeeessssnaatbeaeesesessnstsnaesessenssssrnnaeesssn 7-4
7 01 o [Tl oY o U PRt 7-9
R\ e oY [V [ g oY o) V2= o g T=T o ST 7-10
7.6 CoSt-Effectiveness/SUSTaiNability......cccciiieiiiiiieeiiieee et ceiree e seabee e e eabe e e seabaesesnrenas 7-18
7.7 Land Use/ECONOMIC Plan SUPPOIT . ...ccueiicreecteeeeieeecteeeeteeceteeeenteeeeteeeeteeeeseeeetesensesessseeensesssesensseesaseean 7-23
A3 oY [Tt A E =T i1 o111 oYU 7-25
7.9 Environmental and ComMMUNILY IMPACLES ....cieieieieieieieiiieiiiiir s rabarararsrassrararararsrararaessaereseeee 7-26
7.10 CoOMPArative SUMMATY iiiiiiiiiiiiieeieeeeeiietiiees s eeetettssseeseseeettetsasaesseseeeseesssssssssesessnessssnsesssessssesssnnnsens 7-29
7.11 Discussion/Comparison of Alignment AItEIrNAtIVES ....c.eeccueeecieerciee et erre et 7-34
7.12 Recommended AILEINAtIVES ..iiiii i s s ee e e s s s ssabtae e e e e s sssssstnaeeessesssnrenneaeseas 7-39
7.12.1 Summary of Project FINAINGS .......uuiiiiiei ettt e e e e e e sbar e e e e e e e e anraaaeee s 7-39
2 oV o[ Tol [ o] o 10 U U UUUUUUP U 7-40
7.12.3 Final RECOMMENAATIONS .iiueiiieeeiiiie ettt et s e e et e e e stte e e et ae e e s abae e e eataeeeesabeeeeenraeeeennees 7-41

June 29, 2012
k“ﬂ iv



Pacific Electric ROW/West Santa Ana Branch Corridor Alternatives Analysis Report

Alternatives Analysis Final
TABLES
Table 2.1 Summary of Conceptual SCreening RESUILS......cccuviiiiiiieiiiiiie e 2-6
Table 2.2 Existing Transit Systems used for Initial Screening Efforts.........ccccveevieeiiiieeicciee e 2-8
Table 2.3 Initial Screening RESUILS SUMMAIY ......coiiiiiiciiiiiiee et e e ecreee e e e e e e trre e e e e e e e esanbreeeeeessennnnnns 2-9
Table 2.4 Approved Transportation Improvements in the Corridor Study Area (2035)........ccccccvvvveeenenn. 2-11
Table 2.5 Transportation System Management (TSM) Alternative Projects (2035).......cccccceeeeecvveeeennen. 2-15
Table 2.6 BRT Alternatives: Proposed StatioNsS.......uciciicciiiiiii et e e e e e snarae e e e e e 2-22
Table 2.7 BRT Alternatives: Proposed Station Parking ..........ccoccueiiiiiiie it 2-23
Table 2.8 Guideway Alternatives: NUmber of Stations..........ccoeciiiiiiiiiic e 2-36
Table 2.9 Guideway Alternatives: Proposed Stations........ceeeviiiecciiiiiiee et ee e e 2-36
Table 2.10 Guideway Alternatives: Proposed Station Parking ..........ccccceevcveeeiiciieesiiee e 2-38
Table 2.11 Final Screening Evaluation Criteria.....ccccciiecciiieee e e e e 2-50
Table 3.1 Level of Service DefinitioN .. ... s et e s s e s e 3-4
Table 3.2 Corridor Study Area Freeways Operating at Level of Service EOr F......ccooovvevivciiieeincieeeciineenn, 3-5
Table 3.3 Project Vertical CoNfigUrations .........ccuiiieiciiiii it e ettt e e e st e e e ra e e e sareeeeenreeeean 3-14
Table 3.4 Intersections Impact Determination Criteria ......ccccceeeeeciiiieee e rere e 3-19
Table 3.5 Northern Connection Area: Summarized Impacted Intersections.........cccceceveeeeevieeeccveee e, 3-22
Table 3.6 Northern Connection Area: Impacted INtersections..........cccceeeiveciiiieee e e, 3-23
Table 3.7 Northern Connection Area: Proposed Street System Changes........ccccceeeeecvivieeeeeecccciieeeee e, 3-25
Table 3.8 PEROW/WSAB Area: Summarized Impacted INtersections ........c.cceceeeeveeecreeeiieeeseeeeieeeevee s 3-26
Table 3.9 PEROW/WSAB Area: INtersection IMPacES ......c.eeccuieeeeeeeiee ettt evee et e v v e 3-26
Table 3.10 PEROW/WSAB Area: Proposed Street System Changes ......c.eoooveeeeveeeeiveeeiveeeiree e eeveeeeveeenns 3-28
Table 3.11 Southern Connection Area: Impacted INtersections........cccceevcveeeiiciiee e, 3-30
Table 3.12 Southern Connection Area: Intersection IMpPactS.......ccccvveeiei it 3-31
Table 3.13 Southern Connection Area: Proposed Street System Changes.......cccccevecvivieeeeeecccciiieeee e, 3-34
Table 3.14 SEIrVICE FIEQUENCY ....uvvvieieiieeeceieee e ettt eeeette e e eetaeeesttaeeesbaeeesaataeeesastaeeeansasessantaseesastasesasrneennns 3-39
Table 3.15 Alternative Definition and Resulting Operational Information.........c.cccceecvieeiiiieeeccieee e, 3-41
Table 3.16 BRT Alternatives: RUN TIMES .......uiiiiciiiiiiiiieeeciiee et ee s sitee e s seire e e ssara e e s sabeeessntaeessssseeessseeeens 3-42
Table 3.17 Guideway Alternatives: RUN TIMES ......ccicciiieiiiieie e e ecreeeeeite e e ssaeeessatreeessveeessnsseeesnnsaeeeas 3-43
Table 3.18 LRT West Bank 3 Alternative: All Grade-Separated System Travel Times ......ccccceeevcvvveeeennnn. 3-44
Table 3.19 LRT West Bank 3: Skip Stop System Travel TIMES ....cc.ueveeciieeieiiiie et eeieeeesree e 3-44
Table 3.20 Travel Times for Minimum Operable Segments in Los Angeles County .........cccccvveeevveeeennen. 3-45
Table 3.21 Forecast RIdership (2035) ....coicciiii ettt et e e et e e e eeare e e e sabteeeesnraeeeesseeeesanseeeaas 3-48
Table 3.22 Comparison of Forecast Ridership based on Metro Blue Line Operating Speed (2035) ....... 3-50
Table 3.23 Annual Corridor Daily Boardings (2035).......cciuciiieiiiieieeiiiieeecieeeesireeessereeesssvaeeessseeesssneeens 3-51
Table 3.24 Peak and Off-Peak Boarding AcCess (2035) ...ccccuuieeeiieieeeiieeeeeieeeeeireeeeeireeeeerreeeesaseeaeenssaeeas 3-51
Table 3.25 Guideway Alternatives: Mode of ACCESS (2035) ....cccvieiieeiiiieeiieeieeeeeiee e eiee e e reeevae s 3-52
Table 3.26 Forecasted Most Active Stations by Alternative and County (2035) ......cccoveeeviieeeenieeeeennnen. 3-52
Table 3.27 Sensitive Test: Entirely Grade-Separated LRT Alternative (2035).....ccccceeecieeeeciieeeecieee e, 3-53
kfu . June 29, 2012
=



Pacific Electric ROW/West Santa Ana Branch Corridor Alternatives Analysis Report

Alternatives Analysis Final
Table 3.28 Low Speed Maglev Alternatives: Private Fare (2035) ...cccccuieeieiiieeiiiiiee e eeveeeesiveee e 3-54
Table 3.29 Ridership Projections for Minimal Operable Segments in Los Angeles County.................... 3-54
Table 3.30 Summary of Bikeways Crossing the PEROW/WSAB COrridOor .......ccoveevveeeeeeeieeeeeeeecreeeeneeenns 3-56
Table 4.1 BRT Alternatives: Proposed StatioNS.......ccccueiiieiiieiiiiiiecciee s cciree st e s e s ssree e e sare e e e svaeeaenes 4-4
Table 4.2 Guideway Alternatives: Proposed Stations........ccccceeieeciiiiiee i e e e e 4-5
Table 4.3 Summary of Transit Supportive Land Use PIans ........cccccciiiiiei it eereee e 4-31
Table 4.4 Possible Property Acquisitions (Parcels) ........uueucuiiiiiciiiiiiiie et 4-34
Table 4.5 Cultural Resources Adjacent to the AIternatives ... e 4-46
Table 4.6 State and Federal Ambient Air Quality Standards .........cccvveeeeiiiiciiiie e, 4-56
Table 4.7 Background Air Quality Data (2007-2009) ......ccueeireeeireeeiieeeieeereeeeteeesteesreeereeeraeessressareeennes 4-57
Table 4.8 Daily Emissions SUMMArY (I6/day) ......ccueeeuiieiiieceecee ettt et e 4-60
Table 4.9 Annual Emissions SUMMaAry (MTCO2) ......cccuiiieeiiiieeeiieeeecieeeeeciteeeeeiaeeeeetaeeeeetraeeessreeeseneeeens 4-64
Table 4.10 Air Quality and Climate Change Benefits — Comparative SUmmary ........ccccceevvcieeeecveee e, 4-65
Table 4.11 Transportation ENergy INTENSItY........ueeeiiiiiiciiec e e e sbrrre e e e e e 4-68
Table 4.12 FTA Land-Use Categories and NOiSE IMELIICS ......cviieieeccuiiiieeeeeecciiieee e e e et e e e e e eanreaeee e 4-70
Table 4.13 Project-Noise and Vibration-Screening Distances (fEet)’ .......owieireeeiieeeeeeeeeeeessnenens 4-70

Table 4.14 Number of Noise-Sensitive Land Uses Identified within the FTA/FRA Screening Distances .4-76
Table 4.15 Number of Vibration-Sensitive Land Uses Identified within the FTA/FRA Screening

DISTANCES eeeieiiieieeee ettt e e e e e e e e e e s e s b e e e e e e s e areeeeeeaas 4-77
Table 4.16 Summary of Noise- and Vibration-Sensitive Land Uses Identified within the FTA/FRA
Yol =TT oYL a o D11y = g ol 4-78
Table 4.17 Parklands and Recreational FacCilities.......ccceviierieiiieiiiiienieeieesies e s 4-81
Table 4.18 Los Angeles County Schools Near Proposed Alternatives........ccccvveeeeievcciiieeee e ccciiieeee e 4-89
Table 4.19 Orange County Schools Near Proposed Aternatives........ccccceiecciiiiieee e, 4-94
Table 4.20 2008 U.S. Department of HHS Poverty GUIdeliNes ........ccccuveeeeciiieeiiiiieeeiee e 4-98
Table 4.21 Los Angeles County — Demographic Characteristics .......cccceeeieeecniiieeee e, 4-100
Table 4.22 Environmental Justice Populations in the Corridor Study Area.......ccccceeeveeeevcieeeccieeeesnen, 4-101
Table 4.23 Summary of Environmental IMPacts........ccceeeiiieeiiiiiee e e e e e 4-107
Table 5.1 Fleet Requirements for TSM and BRT AILErNatiVeS........ccocciiieiiiiieee ettt evee e eeveee e 5-2
Table 5.2 Fleet Requirements for Guideway ALErNatives ........cccveiieiieeiiiiiee e 5-3
Table 5.3 Order of Magnitude Capital Costs (FY 2010 dolars) ......cccccueeeeiiieeeeiiieeecireee e sieeeeevree e 5-6
Table 5.4 Capital Cost Breakdown (FY 2010 dollars) .......cccueeeeeeiiiee ettt ecvte e e eeve e e e saree e 5-8
Table 5.5 Estimated Capital Cost Per Mile (FY 2010 dOlars) .....cc.eeeeeciveeiiiiieieeiieee e scieee e sveeeessveee e 5-9
Table 5.6 Estimated Capital Cost Per County (FY 2010 dollars).......ccccueeeecieeeiiiiieeeiiiee e ecivee e 5-10
Table 5.7 Capital Cost for Possible Minimal Operable Segments (FY 2010 dollars) .......ccccceeeeeevreeenneen. 5-12
Table 5.8 Street Car and LRT Alignments: Definition of Vertical Configuration .........ccccceviieviniineninnnen. 5-13
Table 5.9 Estimated Capital Cost for 100% Grade-Separated Systems (FY 2010) .....cccceveevcveeeervneeeennen. 5-13
Table 5.10 Estimated Annual O & M Costs (FY 2010 dollars) .....c.ueeeecveeeeciieeeeciiiee et 5-14
Table 5.11 Capital Funding Requirements: FY2011 to FY2040 (Year of Expenditure, Millions)............... 5-18
Table 5.12 Summary of Cash FIOW ANAIYSIS .....cccuiiiiiciiiie ettt s e e et e e ssaar e e e snaaeeean 5-19

June 29, 2012
S

Vi

AN



Pacific Electric ROW/West Santa Ana Branch Corridor Alternatives Analysis Report

Alternatives Analysis Final
Table 6.1 Summary of Conceptual Screening Phase Outreach Efforts......c.cccoveeeeeiiiiiiiniieee e, 6-7
Table 6.2 Summary of Initial Screening Phase OQutreach Efforts ........cccccoeeiveiiiciieiccciee e, 6-12
Table 6.3 Summary of Final Screening Phase Outreach Efforts.........cccccceiveiiiiiiiec e, 6-16
Table 7.1 Summary of Final Screening Evaluation Criteria........ccccviviieiiiiiiii e 7-4
Table 7.2 Alternative Definition and Resulting Operational Information..........ccccccoeeieiiiiieeeccciee e, 7-8
Table 7.3 System Travel TIMES.......uiiiiiee ettt ettt e et e e e e e e e st b ee e e e e e s e nsteaeeaaeessasssaeseaeasannnes 7-12
Table 7.4 LRT West Bank 3 Alternative: All Grade-Separated System Travel Times .......ccccccceeeecvveeeennen. 7-13
Table 7.5 LRT West Bank 3: Skip Stop System Travel TIMeS ....ccooccceiiieeee e svveee e e 7-13
Table 7.6 Forecast Ridership (2035) .....ueiiiiiiieeeiiee ettt e ettt e ettt e e e e sare e e e s abeeeeearaeeeenreeeeanseeaens 7-14
Table 7.7 Comparison of Forecast Ridership based on Metro Blue Line Operating Speed (2035) ......... 7-16
Table 7.8 Sensitivity Test: Entirely Grade-Separated LRT Alternative (2035).....cccceeeecieeeecieieeeecreee e, 7-17
Table 7.9 Low Speed Maglev Alternative: Private Fare (2035)......cccociieeeeiieieiiiiie et 7-17
Table 7.10 Ridership Projections for Minimum Operable Segments in Los Angeles County .................. 7-18
Table 7.11 Capital Cost Breakdown (FY 2010 dOlars) .....cccuveeeecieieiiiiiee ettt e e e 7-20
Table 7.12 Estimated Annual O&M Costs (FY 2011 dOlars) .....cccueeeecieeeeeiiiee ettt 7-21
Table 7.13 Cost-Effectiveness INAICES (2035) ...uuvuiiiiiiiiiiireieeeeeeiiiireeeeeeeeesirreeeeeeeeesaareeeeeeeesnsssreeeseseeans 7-22
Table 7.14 Summary of Transit Supportive Land USe Plans ..........eeeeciiiriciiiee ettt 7-24
Table 7.15 Summary of Environmental IMPactS........coocciiiiiie e e e 7-26
Table 7.16 Summary of Final SCreening RESUILS ........c..vviieciiiii it 7-35
Table 7.17 Overview of Northern Connection Area Alignment OptioNns .......ccceecuveeeeciiieeeeciiee e 7-37
Table 7.18 Overview of Southern Connection Area Alignment Options .......ccccceeeeeecciiiieeee e, 7-39
FIGURES
T W] I A o T o RSP 1-2
Figure 1.2 Corridor Activity Centers and DestinatioNns ..........ccoccvieiiiiiie i it e et e e sseree e 1-5
Figure 1.3 Corridor Transportation SYSTEM .......cceii it e e e e s e s aerae e e e e e e sennenes 1-9
Figure 2.1 Corridor Study Area Previous StUAIES .......cccuviiieie ettt ettt e ettt e e e e e e vrree e e e e e esnnnns 2-2
FIBUIE 2.2 SCrEENINEG PrOCESS ..ciiiiiiiiiiiiiiiiiiiiieieieteee ettt e e e e e e e e e e e e e e e e e e e s e eesesesssesesessssssssssssssnnnnn 2-4
Figure 2.3 Approved Highway Projects in Corridor Study Area (2035)....cccccuieeeeiieeeeciiee e 2-12
Figure 2.4 Approved Transit System Projects (2035).....ciiicuieeeeiiieie e e ecieeeeecvee e et eeenre e e e eareee e nreea s 2-14
Figure 2.5 TSM Alternative Projects (2035) ....ciicuiieeeiiiee e e ecieeeeesveeeestteeesstaeessnseeeesaseeesnnsaeeesnneeeenn 2-16
Figure 2.6 BRT Alternative: Northern Alignment ARRErnatives .......cccccv v 2-18
Figure 2.7 BRT Alternative: Southern Alignment ARernatives .......ccccceeeecciieei e 2-20
Figure 2.8 Typical BRT Operational Cross-Sections PEROW/WSAB COrridor ........ccccecvveevveeicieeecreeenneenns 2-21
Figure 2.9 Guideway Alternatives: Northern Alignment Alternatives........ccccceeeeiieecciiieeee e, 2-26
Figure 2.10 Guideway Alternatives: Southern Alignment Alternatives.........ccceceeeecieeiccceee e, 2-28
Figure 2.11 Typical Street Car Operational Cross-Sections PEROW/WSAB Corridor........ccccccveeeveernneenns 2-30
Figure 2.12 Typical LRT Operational Cross-Sections Cesar Chavez Avenue Bridge ........ccccceeevecvvvveeeennnn. 2-31
Figure 2.13 Typical Low Speed Maglev Operational Cross-Sections Los Angeles River ........cccccccveeeeneee. 2-32
kfu i June 29, 2012
=



Pacific Electric ROW/West Santa Ana Branch Corridor Alternatives Analysis Report

Alternatives Analysis Final
Figure 2.14 Vertical Configurations — North of the PEROW/WSAB Corridor.........ccccveeverervreeneseseenens 2-33
Figure 2.15 Vertical Configurations on the PEROW/WSAB COrridOr........cccvieiiiieciieeeireeeciieecieeecreeevee s 2-34
Figure 2.16 Vertical Configurations South of the PEROW/WSAB CoOrridor......c.ccovuveveveeecreeeceeeeireeeereeenns 2-35
Figure 2.17 Implementation Challenges and Constraints..........ccceeeiciieeiiiieee e e 2-42
Figure 2.18 Implementation Challenges and ConstraintS........ccccuviieiiiiiicciiiieee e 2-47
Figure 3.1 Current Regional Highway SYStemM ......ccco ittt e e e e bre e e e e e e e e nnnns 3-3
Figure 3.2 Freeway Level of SErvice (2035) ..uiii i ciiiie e ecteee ettt e e st e e s stae e e ssata e e e sbaeeessnbaeeesanes 3-6
Figure 3.3 Corridor Arterial System: Level of Service (2035) .....c.uueiicciiiieciiee et eevree e 39
(O T A | o1 =T Y =T o o T Y/ o = 3-15
FIBUIE 3.5 INTerSECHION TYPOS . cciiiiiiiiiiiiiiiiiiieieieeeeeeee et e e e e e e e e e e s e e e e e sesesesesesesasssssssnnnns 3-16
(O RO S [ a1 =] YT o] o T Y/ o =TT 3-17
(O T A | o1 =] Y =T o o T Y/ o = 3-18
Figure 3.8 Northern Connection Area: Impacted INtersections .........cccccevcveeeiicieeeciiiee e 3-24
Figure 3.9 PEROW/WSAB Area: Impacted INterseCtionsS ......c..coceeeeveeeiieeeitieecieeeetee et eetee et evee e 3-27
Figure 3.10 Southern Connection Area: Impacted INtersections ........cccocccciiiieei e 3-32
Figure 3.11 EXisting Rail TranSit SEIVICE .....c.uviiiiiiiie ittt ettt s e e e e s e e s saa e e e e sataeeessraeaeas 3-36
Figure 3.12 Existing Los Angeles County Transit SEIVICE .....cciiiiciiiieeie i i et e e e ecrrre e e e e 3-37
Figure 3.13 Existing Orange County TranSit SEIVICE ..o 3-38
Figure 3.14 Corridor Guideway Station SPaCING ......ccccviieiiiiiieiiiiee et eesree e esrr e e e e e e e saaeeessaaeeean 3-46
Figure 3.15 Corridor Guideway Station SPacCing ........cccuiiiiiiiiiciiieee e s e re e e e e e ennees 3-37
Figure 3.16 Existing Bikeways in COrridor StUAY Ar€a .......cueeeeeeciiieieee e ccciieeeee e eectreee e e e e e esvnae e e e e s eeennes 3-57
= U= R I T o Yo I U LYY ST 4-3
Figure 4.2 Visual and Privacy IMPacts.......ccccuiiiiiei e ee s srvttre e e e s e e srare e e e s s s e snntanee e e e s snnnnnnns 4-40
Figure 4.3 Los Angeles County HiStorical RESOUICES.........ceiiieiiciiiiieeee ettt e e e eectree e e e e e e eeraae e e e e e senannes 4-51
Figure 4.4 Historic Resources Huntington Park and Los Angeles INSets......ccccevecveeecciieecccieee e, 4-52
Figure 4.5 Orange County HiStoriCal RESOUICES......coccuuuiiieee i iecctieeee e ettt seer e e e e e s srraee e e e e e eenenes 4-53
Figure 4.6 Typical A-Weighted NOISE LEVEIS ........uviiieiiiieiciie ettt saae e 4-72
Figure 4.7 Typical Ground-Borne Vibration LEVEIS .........ccccuiiiiiiiiiciiie e s 4-74
Figure 4.8 Los Angeles County Parks and Recreational Facilities .......cccccoeeeviieeeiiiiniiiiieee e 4-84
Figure 4.9 Orange County Parks and Recreational Facilities .........cccecuveriviiiiiiiiei e 4-85
Figure 4.10 Los Angeles County Schools near Proposed Alignment..........ccceeeveiieeiiiieeeeciee e, 4-91
Figure 4.11 Orange County Schools near Proposed AliIgNmMent.........cccooviiciiiiieei e e 4-96
Figure 4.12 Los Angeles County Environmental Justice Populations ..........ccccecveeeiiiieeicciiee e, 4-104
Figure 4.13 Orange County Environmental Justice POpUlations.........cccceeeeiieeieiiiee e 4-105

June 29, 2012
viii

H N



Pacific Electric ROW/West Santa Ana Branch Corridor Alternatives Analysis Report

Alternatives Analysis Final
ACRONYMS

AA Alternatives Analysis

ACTA Alameda Corridor Transportation Authority

AQMP Air Quality Management Plan

BNSF Burlington Northern Santa Fe

BRT Bus Rapid Transit

CAA Federal Clean Air Act

CAAQS California Ambient Air Quality Standards

CAHSR California High Speed Rail

Caltrans California Department of Transportation

CARB California Air Resources Board

CCAA California Clean Air Act

CCspP Climate Change Scoping Plan

CEC California Energy Commission

CEDD California Employment Development Department

CEl Cost-Effectiveness Index

CEQA California Environmental Quality Act

CFCs Chlorofluorocarbons

CFR Code of Federal Regulations

CH,4 Methane

CNG Compressed Natural Gas

COG Council of Governments

co Carbon Monoxide

COo, Carbon Dioxide

CPUC California Public Utilities Commission

CRA California Redevelopment Agency

dB Decibels

dBA A-weighted decibel

DEIR Draft Environmental Impact Report

DEIS Draft Environmental Impact Study

DMU Diesel Multiple Unit

DOE Department of Energy

DOT Department of Transportation

EIR Environmental Impact Report

EIS Environmental Impact Study

EJ Environmental Justice

FHWA Federal Highway Administration

FTA Federal Transit Administration

FRA Federal Railroad Administration

GHG Greenhouse Gas

GWP Global Warming Potential
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HOT High Occupancy Toll Lane

HOV High Occupancy Vehicle

HSST High Speed Surface Transport

I Interstate

IEPR Integrated Energy Policy Report

IPCC Intergovernmental Panel on Climate Change

ITS Intelligent Transportation Systems

LACMTA Los Angeles County Metropolitan Transportation Authority
LADWP Los Angeles Department of Water and Power

LAX Los Angeles International Airport

LOS Level of Service

LRV Light Rail Vehicle

LRT Light Rail Transit

LRTP Long Range Transportation Plan

Maglev Magnetic Levitation

Metro Los Angeles Metropolitan Transportation Authority
MIS Major Investment Study

MOS Minimum Operable Segment

N,O Nitrous Oxide

NABI North American Bus Industries

NAAQS National Ambient Air Quality Standards

NEPA National Environmental Policy Act

NHPA National Historic Preservation Act

NO, Nitrogen Dioxide

NRHP National Register of Historical Properties

NRIS National Register Information System

0Cs Operating Control System

OCTA Orange County Transportation Authority

OHP California Office of Historic Preservation

OLDA Orange Line Development Authority

0&M Operating and Maintenance

PE Pacific Electric

PEROW/WSAB Pacific Electric Right of Way/West Santa Ana Branch Corridor
PMio Particulate matter less than 10 microns in diameter
PM, s Particulate matter less than 2.5 microns in diameter
ROW right-of-way

RTIP Regional Transportation Improvement Program
RTP Regional Transportation Plan

SARTC Santa Ana Regional Transportation Center

SC Steering Committee

SCAB South Coast Air Basin

SCAG Southern California Association of Governments
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SCAQMD South Coast Air Quality Management District

SCE Southern California Edison

SO, Sulfur Dioxide

SOV Single Occupancy Vehicle

SR State Route

TAC Technical Advisory Committee

TAZ Transportation Analysis Zone

TDM Travel Demand Modeling

TGC Southern California Gas Company

TIP Transportation Improvement Program

TOD Transit-oriented Development

TSM Transportation Systems Management

UNFCCC United Nations Framework Convention on Climate Change
upP Union Pacific

USACE US Army Corp of Engineers

USEPA US Environmental Protection Agency

VdB Vibration decibels

VMT Vehicle Miles Traveled

WSAB West Santa Ana Branch
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