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ABSTRACT

This Final Environmental Impact Statement (FEIS) and Draft Section 4(f) Evaluation for the Red
Line project describes and summarizes the transportation and environmental impacts for the
implementation of a new east-west light rail transit alignment in Baltimore County and
Baltimore City, Maryland. The Red Line project is proposed to:

e Improve transit efficiency by reducing travel times for transit trips

e Increase transit accessibility by providing improved transit access to major employment
and activity centers

e Provide transportation choices for east-west commuters by making transit a more
attractive option

e Enhance connections among existing transit routes
e Support community revitalization and economic development opportunities

e Help the region improve air quality by increasing transit use and promote environmental
stewardship

The corridor limits for the study extend from western Baltimore County at the Centers for
Medicare & Medicaid Services through the downtown central business district to the Johns
Hopkins Bayview Medical Center campus in eastern Baltimore City. The corridor is
approximately 14 miles in length.

This FEIS includes a description of the alternatives, as well as a comparative evaluation of the
No-Build Alternative and the Preferred Alternative benefits and effects. These alternatives were
analyzed for both long-term (operational) and short-term (construction-related) impacts to:
public transportation; traffic; parking; freight rail service; neighborhoods and community
facilities; environmental justice; property acquisition and displacements; economic activity;
land use; parks, recreation, and open space; visual quality; air quality; noise and vibration;
energy; hazardous materials; utilities; historic structures and archeological resources; Section
4(f) resources; habitat and species; rare, threatened, and endangered species; surface and
groundwater resources; waters of the US including wetlands; floodplains; critical area; safety
and security; indirect and cumulative effects; and irreversible and irretrievable resources.
Measures to avoid, reduce, or mitigate impacts are identified.

In August 2011, the President issued a memorandum entitled Speeding Infrastructure
Development Through More Efficient and Effective Permitting and Environmental Reviews,
which required federal agencies to identify and expedite a set of priority projects. In October
2011, the Red Line project was selected as one of 14 infrastructure projects around the country
for an expedited permitting and environmental review process.

To encourage transparency during the project development process, the Federal Infrastructure
Projects Dashboard allows the public to track the progress of each priority project. The
dashboard, which is part of the government's performance.gov website, highlights best
practices and successful coordination efforts that result in an efficient federal permitting
process and review decisions which can benefit all projects. The performance.gov website
informs the public of actions that require cooperation between federal agencies for the Red


http://permits.performance.gov/
http://permits.performance.gov/
http://www.performance.gov/

Line project. It summarizes the substantial public involvement and outreach activities to refine
and improve the project.

FOR ADDITIONAL INFORMATION CONCERNING THIS DOCUMENT, CONTACT:

Daniel Koenig Henry Kay

Federal Transit Administration Maryland Transit Administration
1990 K Street, NW, Suite 510 100 South Charles Street
Washington, DC 20006-1178 Tower 2, Suite 700
202-219-3528 Baltimore, MD 21201

410-685-2601

This FEIS is available for viewing on the project website, located at www.baltimoreredline.com,
and may be reviewed at public libraries throughout the project study corridor. A 45-day review
period has been established for this document, beginning on the publication date of this FEIS.
Comments may be submitted in writing to Henry Kay at the address above, via e-mail at
feis@baltimoreredline.com or through the project website. The date of the comment deadline
is posted on the project website.
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presents the analysis of the No-Build Alternative and the Preferred Alternative, and contains
nine chapters and appendices A through K. Volume 2 includes mapping of transportation and
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Plate Series, and the Preferred Alternative Plans and Profiles.

The DVD contains all content of Volumes 1 and 2, including all appendices. Appendix A and
Appendix | are only included on the enclosed DVD.

Volume 1
ES. EXECULIVE SUMIMIAIY . .uuuiiiiiiiiii s anan ES-1
ES.1 Purpose of the Final Environmental Impact Statement .........ccccceecveeeiciiiee e ES-1
ES.2 Organization Of the FEIS........coo ittt et e e e e e e e eaaae e e e ES-2
ES.3 Project StUAY COrTidOr .. ..ttt e e e e e settrre e e e e s e e e nnreaeeeeeeeeeennnes ES-2
ES.4 Project PUrpoSe and NEEd ......cceii ittt e e e e e erer e e e e e e e e enanes ES-4
ES.5 Alternatives DeVEIOPMENT .. .o e e r e e e e e e eanes ES-4
ES.6 Alternatives Evaluated inthe FEIS .......ccociiiiiiiiiiiceeeee e ES-5
ES.6.1 NO-BUild AIErNAtiVe ...cccueiiiiiiieieeeeeeee e ES-5
ES.6.2 Preferred Alternative .......cooeeieeiiiiiiieeeee e ES-5
ES.6.3 Stations and Park-and-Ride Facilities.......cc.cceeivieiiiiiiniiiiiiiieeeeee ES-7
ES.6.4 Operations and Maintenance Facility........coovvveeeieeiieicciiiieeeeee e, ES-8
ES.6.5 System COMPONENTS ....uuii i e e e e e e e e e e e e e e e eeeeaenas ES-8
ES.7 Construction of the Preferred Alternative.........cocvevieciiniiieece e ES-8

ES.8 Summary of Potential Transportation, Socioeconomic and Environmental Effects ES-10

TR 70 R =T o ] oo ¢ 1 Lo o RSPt ES-10
ES.8.2 ENVIFONMENT.....iiiiiiiiiiiiiiiiiiiic e ES-14
ES.8.3 Short-term Effects/Long-term BenefitS........cccocvvieceriecieiieiiee e e, ES-32
ES.9 Draft Section 4(f) EValUuation.......ccoccciiieieiiiei ittt e eeetrrree e e e e e e e eeanns ES-32
ES.10 Summary of Preferred Alternative Long-Term Effects ......ccocceeveieiievccinveeeeeeeeeeiennns ES-33
R I A NN T a ] (=T o1 ES-38

BALTIMORE JMERNNN
REDgLINE
NN

i Red Line FEIS — Table of Contents



December 2012

Chapters
3 oW T o Yo I o o I N 1T =T SRR 1-1
1.1 INEFOAUCTION e 1-1
1.2 PUrpose of the ProjECt .......ueei e e e e 1-2
00 T o =T A 1= o PR 1-2
1.3.1 Roadway Congestion and Slow Travel TIMes ......ccccccvvveviciviieiee e, 1-3
1.3.2 Access to Employment and Major Activity Centers.......cccovvveeeeeiiieccciieneeeeennn, 1-4
1.3.3 Transportation Options for East-West Commuting........cccccceeeeiivieciiiiineenenenn. 1-4
1.3.4  Transit System CONNECLIONS......cuuuiiiiiiiiiiriieiiiirrrrrerererrrerrerrrr ... 1-5
1.3.5 Economic Development and Community Revitalization .......ccccccoeeeevvvivennennn. 1-6
1.3.6  IMpProve Air QUAlItY ...cccuuiiieieeii e e e 1-6
B o ¢ oY T=Tor a AN A =T o g T [ V7T SRS 2-1
2.1 INTrOQUCTION ettt st e e e s e e sb e e e sanee e 2-1
2.2 Alternatives Development and Evaluation ..........ccccuveeeeiiiiiccciiiieeee e 2-1
2.2.1 Regional Transportation Planning .......cccceeeeeieeieciiiinieiee e 2-3
2.2.2  INItIAtION OF AA/DEIS ..o e e e e e e e e e e eeereeeeereeaaneneens 2-4
2.2.3 Scoping and Alternatives Development .........ccoecevvveeeeeeeeeeiecirreeeee e, 2-5
2.2.4  Screening Of AILEINATIVES ......vvvviiiie it errer e e e e e e arreneees 2-6
2.2.5 Alternatives Evaluated in Detail in the AA/DEIS ......eeeeee e 2-8
2.3 Identification and Refinement of the Locally Preferred Alternative..........cccceeeeennnens 2-10
2.3.1 Rationale for Selecting the LPA.........cccoviviiiie et 2-10
2.3.2 Refinements to the LPA ... 2-16
2.4 Alternatives Evaluated in the FEIS ... 2-24
2.4.1 NO-BUIld AREINAtIVE ..ceeeiieeeiieeeeeeeeee e 2-24
2.4.2 Preferred AIREIrNative .....coceeeiieiieieceeeeeee e 2-27
B T O o T=T = o o 13RS 2-55
2.5.1 Rail Operations Plan.......coccouiieiieeiieicciiiieeeee ettt eeeenrreee e e e e e e narnaeees 2-55
2.5.2 BUS OPerating PlaN......cooiiiiieeiee ettt e 2-57
2.5.3  Fare StrUCTUre .....cooviiiiiiiiicctc e 2-57
2.6 SUMMArY Of PrOJECE COSTS..uuuiuiiiiiiiiiiiiiiiiieeieeeeeiecrtrer e e e eeserttrreeeeeeeeeesesasraereeesessennanes 2-58

BALTIMORE AN\
REDgLINE
AN

ii Red Line FEIS — Table of Contents



December 2012

3. Construction Methods and ACTIVITIES ........eeveeiiiriiirieeeee e 3-1
3.1 Introduction and MethodOoIOBY ......cccceeviiiiiiiii e e 3-1
3.1.1 Construction Analysis Year — 2016.......cccccvveeeeeeeieciiiiiiee e eecrreee e e e 3-2
3.1.2 Study Area for Construction Activities and Effects.........cccecueeeeiiiieeiiciiieeeens 3-3
3.1.3 General Description of Major Construction Activities and Equipment............ 3-3
3.1.4 Proposed Construction Scenario and Schedule.........cccccviieiiiiieeiee i, 34
3.1.5 Construction-Working HOUIS ......ccciveiueiiiiieiee et e e e 3-4
3.2 Overview of Construction Methods and Activities — Surface Segments..........cc.......... 3-5
3.2.1 Construction Staging Areas for LRT Surface and Aerial Segments................... 3-5
3.2.2  Utility RelOCAtiONS ..veeeeeiee ettt e e et e e e e e 3-6
3.2.3 Roadway Widening, Reconstruction, At-Grade Crossing Construction
AN TrAaCKWOIK. oo 3-8
3.2.4 At-Grade (SUrface) STatioN.......cccccovieciireeeieiieiiicieee e 3-12
3.2.5 LRT Operating System Installation..........ccccceeeeiiciiiieiee e, 3-12
3.2.6 Park-and-Ride FaCiliti@S.......cccoueiiiiiiiiiiiiiiecieeeeeecee e 3-12
3.2.7 Bridge CONSEIUCLION c.occiieiiiiiieeiee ettt e e eerrrr e e e e e s anrreee e e e e e s e narnaeees 3-13
3.2.8 Operations and Maintenance Facility.....ccccccccoeeeciiireeiee e, 3-13
3.3 Overview of Construction Methods and Activities — Tunnel Segments.............c....... 3-13
3.3.1 Tunnel Boring Maching EXCavation ........cccccceeeevviiirreeieeeeeeecrreeeee e e e eeecnvvneee 3-14
3.3.2 Drilling and Blasting EXCavation ........ccccveveeiieiiiiiiiiieeeeee e 3-17
3.3.3  Cut-and-Cover EXCaVAtioN.......cocverieiiieeiieee e 3-18
3.3.4 Protective Measures for Existing Structures ........cccccveeeeeiecvirreeeeee e e, 3-23
3.3.5 Settlement and Other Possible Effects ........cccoceeriiriieniiiieneceee e 3-25
3.3.6 Station and Tunnel Portal Finishes .........cccooviriiiniieiieeeeeee e 3-25
3.3.7  ANCIIary FAClitiES..uuueiiii it e e 3-25
3.3.8 Light Street CONNECTON ... uviveieiiee ettt e e e e 3-26
S TR I B 1= 1Y V- = | o U 3-26
3.3.10 Site Preparation and Building Demolition .........cccovvveeiiiiiiieciiiieeeeee e, 3-27
3.3.11 Removal of Underground Piles .........cccoveeeiiiiiiiiiiiiieeeieeceeccirreeeee e, 3-27
3.3.12 ROAENt CONLIOl..uuiiiiiiiieiiieeeee et 3-27

3.4 Underground Segments — Construction Staging Areas, Access Sites, and

BALTIMORE JMERNNN
REDgLINE
NN

iii Red Line FEIS — Table of Contents



December 2012

SPOils REMOVAl OPEIAtiONS ..vvvveiiiiieiccitiieeiee et eeeeerrer e e e e e e e esbrrrereeeeeeeenannes 3-27

3.4.1 Construction Access Sites, Staging Areas for Assembling and Removing Tunnel

BOriNg MAChiNeS ......uviieieei et e e e e e e e e e e e eaees 3-34

3.4.2 Construction Access Sites and Staging Areas at Station Locations ................ 3-34

3.4.3 Hazardous Materials and Soil Re-Use Options .......ccccceeeeeicciiieeeee e, 3-34
3.4.4 Excavated Spoils Removal and Material Delivery By Truck......cccccceeeeunnnnnneen. 3-35

3.4.5 Designated TruCk ROULES .....uuvviiiiiiiiceee et 3-35

3.5  AcCess LIMItationsS........ceiiiiiiiiiiiiiiiiiiii e 3-37
3.6 Improvements FOllowing CONStrUCION ....ccceeiiiiiiiiiiiiiee e e 3-40
3.7 Environmental Compliance Plan...........uviieiiiiiie et 3-40
3.8 Commitments and Mitigation MEaASUIES........ccccccviiieieee e e e 3-41
3.8.1 WOIKING HOUIS ...ttt ettt ee e e e e e et e e e e e e e e neaaneeas 3-41

IS A I W ol 1 = 2SR 3-41

3.8.3  ROAENT CONTIOL.cccuiiiiiiiiiiecee e 3-41
3.8.4  Access LIMItationS........cooiiiiiiiiiiiiiiiii 3-41

3.8.5 Environmental Compliance Plan.......cccoveeeeiieiiiiiciiieeeeee e 3-42

B I = 1 1] oo ] o =1 of o o USRS 4-1
0 N V1 o ol N =1 1 o Yo T = L o] o RO 4-1
4.1.1 Introduction and MethodoIlOgY ........ccooveeiiiiiiiieeiieccceeeee e e 4-1
4.1.2 EXiStiNg Transit SEIVICE .uuuuuiii it s e e e e e eaa e e e e e e eeees 4-1
4.1.3 Public Transit in the Red Line Corridor........ccceoueenierienieeneeeeseeeee e 4-3
4.1.4 Future No-Build CoNditions .......cccoeueeiienieiiese e 4-3
4.1.5 Preferred AIRErNative .......oceeiieiieieeeeeeee e 4-6

4.2 Roadway Facilities and TraffiC ....ccccveeeeeiiiiiiiiieeeec e e 4-17
4.2.1 Introduction and MethodoIOZY ........ccooevvrrrreeiieiiiiicrieeeee e e e e 4-17
4.2.2  EXiSTING CONAItIONS . .uuviiiiiiiiiiiiiiiieiiee e e e e e eeeeearrer e e e e e e eeesbrrrereeeeeeeennnnes 4-18
4.2.3  Future No-Build Conditions ........ceeveerieriieniieieeeeeee e 4-21
4.2.4 Preferred AIRErNatiVe .......coeeiieiii e 4-27

. B - T4 N o T U PRRP 4-63
4.3.1 Introduction and MethodolOgY ........cccceiiiriiieiiiiiiieecriee e 4-63

BALTIMORE AN\
REDgLINE
AN

iv Red Line FEIS — Table of Contents



December 2012

4.3.2  EXiStING CONAITIONS .cciiiiiiriiiiiiiieiiiiieeiieeirererererereeererererererererererererererrrrr———.—.—.... 4-64
4.3.3  Future No-Build Conditions ........ccccueiriiiiiiiiiiiiiiceeee e 4-64
4.3.4 Preferred AIRErNative .......ooeeeieiiieeeee e 4-65

4.4 Pedestrian and Bicycle FACIlIties ......eeeeeiiiieccciiiiieee e 4-73
4.4.1 Introduction and MethodolOgY ........ccovcuriiiieiie i 4-73
4.4.2  EXiStiNg CONAItiONS...uuiiiiieiieicciiieiee e e e e e e e e e vrere e e e e e e e e eannes 4-73
4.4.3 Future No-Build Conditions ........ccccveiriiiiiiiiiiiiiiieec e 4-74
4.4.4 Preferred AIRErNatiVe ......cooueiiieiiieeee e 4-74

4.5 Freight Railroad FACilities ......coececuiiiiiiee e 4-92
A4.5.1  INTrOAUCTION .eoniiiiiiiiieiie e 4-92
4.5.2  EXisting CoONAitioNS....uuieieiiieiciiieie e e e e e eanes 4-92
4.5.3 Future No-Build Conditions ........ccccueiriiiiiiiiiiiiiicicceecee e 4-95
4.5.4 Preferred AIRErNatiVe .......ooeeiiieiiieeeee s 4-95

Y Y {1 Y PSR 4-97
A4.6.1  INTrOAUCTION Leoviiiiiiiiieee e s s 4-97
4.6.2 EXisting Safety POlCY ...cuvii it 4-98
4.6.3 Proposed Safety POlICY......ccccuiiiiieiee e 4-100

4.7 Transportation Commitments and Mitigation Measures........ccccccvvvvveeeeeeeeccvnvnneen. 4-103
4.7.1 Public Transportation.........ccccuiiiieiee e e e e 4-103
4.7.2 Roadways and TraffiC.....ccocccciiieiec e 4-104
4.7.3 Parking and LOading ZONES .......uueeieeiieicciiiieiee et e e e e serrrer e e e e 4-104
A.7.4  Freight oot st 4-104
4.7.5 Pedestrian and Bike ACCESS.......ccceiuiiriiriieenieneeree e 4-104
7.6 SAFOLY ettt e e e e e e e e e e e arr e et e e eeeeeaaaes 4-104

5. Environmental Resources, Consequences and Mitigation ........ccccceeeeeeeieiicinieeeeee e, 5-1
70 A [ 4 o To [0 o o IR PP RPOPRP 5-1
5.2 Land USE @nd ZONING.....ccoeeierrreeeieeeeeieeiirteeeeeeeeeesieirrreeeeeeeessessssseeeeeeessesssstssseseessessnnnnnes 5-2
5.2.1 Introduction and MethodOIOgY .......ccocvvrreriiiiiiiiiiiiieeee e 5-2
5.2.2  EXisting ConditionsS......cccoeeiiiiiiiiii, 5-3

5.2.3  Future No-Build CoONditions .........coceeriieiiiiiieiieeeeee e 5-4

BALTIMORE JMERNNN
REDgLINE
NN

% Red Line FEIS — Table of Contents



December 2012

5.2.4 Preferred AIRErNative ......ooeeeierieieeeeee e e 5-9
5.3 Demographics, Neighborhoods and Community Facilities .......cccccceevvecciiieeeenieeiecnnens 5-14
5.3.1 Introduction and Methodology .......ccccuurriieiiiiiiiiee e, 5-14
5.3.2  EXiSting CoNAitioNS...ccccieeieeiiiieeiee et e e e s 5-16
5.3.3  Future No-Build Conditions .........cceeviiiiiiiiiiiiciieceececeee e 5-18
5.3.4 Preferred AIREIrNative ......oceeeiiiiieieeeeeee e 5-19
5.4 ENVIronmental JUSTICE ......oocuiiiiiiiiiiiie e 5-26
5.4.1 Introduction and Methodology .......ccccvririeiiiiiciicee e, 5-26
5.4.2  EXiSting CoNAitioNS...cccciieiiiiiiieiee ettt et e e e e e 5-28
5.4.3 Future NO-Build CoNditioNns ........ccceeiiiiiiiiiiiiiiciieccecce e 5-30
5.4.4 Preferred ARREIrNative ......oceeiiioiiiieeeee e 5-31
5.4.5 Short-Term Construction Effects and Mitigation ..........ccccoeeviveeiiiiieeecccinnenn. 5-42
5.4.6 Assessment of Potential for “Disproportionately High and Adverse Effects” on
Minority and Low-Income Populations ........cccceeeeecciiiiiee e 5-47
5.4.7  FUll @nd Fair ACCESS ....uviiiiiiiiiiieeitee ettt 5-49
5.5 Property Acquisitions and Displac@ments .........cccovveeeeiieiieiiiiineeeeee e e 5-51
5.5.1 Introduction and Methodology ........cccoveriiiieiiiiiiiiireeeee e, 5-51
5.5.2  EXiSting CONAItIONS ..ccccciiiiiiiiiieiee ettt et e e e eseearreee e e e e e e e narnaeees 5-51
5.5.3  Future No-Build CoNditions .........coceerieriiiinieniececceeee e 5-52
5.5.4 Preferred ARREIrNative ......cceeeiiiiiiieceeee e 5-52
oI ST =Y To T [o 0 o1 ol Yot f N7 Y U 5-59
5.6.1 Introduction and MethodolOgY ........cccvvvirieiieiiiiiiiieeeeee e 5-59
5.6.2  EXiStiNg CONAITIONS ..c.ccciiiiiiriieiiee ettt e e eee e e e e e e s e narnaeees 5-60
5.6.3  Future No-Build CoNditions .........coceeiiiriiiiniinieeseeeeeee e 5-61
5.6.4 Preferred AIREIrNative ......oceeeiiiiiiieceeeeee e 5-61
5.7 Visual and Aesthetic RESOUICES ......c.cueeiieiriiiiieeiieee e 5-68
5.7.1 Introduction and MethodolOgY .......cccovvvereiiieiiiiiiiieeeeee e, 5-68
5.7.2  EXiStiNg CONAItIONS ...cccciiiiiiiiieiiee ettt e e e e e esnrreee e e e e e e e nbraaeees 5-71
5.7.3  Future No-Build CoNditions .........coceeiiiriiiiiienieeseeeeeee e 5-76
5.7.4 Preferred AIREIrNative ......cceeeiieiieieceeeeeee e 5-77
5.8 Parks, Recreation Land and OPEN SPACE ......ccovvveurrrerieeeeeiiiiirreeeeeeeeeeeirreereeeeeesennanes 5-83

BALTIMORE JMERNNN
REDgLINE
NN

vi Red Line FEIS — Table of Contents



December 2012

5.8.1 Introduction and MethodoIOgY .......cccvvreriiiiiiiiiiiiireeiee e 5-83
5.8.2  EXiSting CoNAitioNS.....cccieieiiiiieiee et e e e e e e 5-84
5.8.3  Future NO-Build CoNditions ........ccceeiiiiiiiiiiiiiieiieccecee e 5-86
5.8.4 Preferred AIRErNative ......cceoeiiiiieieeeeeee e 5-86
5.9  BUilt HiStOrIC PrOpPertis ... .uuuiiiiieeii ittt ettt e e e e s e e e e e e e s snaree e e e e e e e ennnnes 5-91
5.9.1 Introduction and Methodology .......ccccuriiieiiiiiiiicee e, 5-91
5.9.2  EXiSting CoNAitioNS.....cccieieiiiiieiee et e e e e e e e e 5-94
5.9.3  Future No-Build CoNditioNns ........cccceeiiiiiiiiiiiiieieececceeee e 5-94
5.9.4 Preferred ARREIrNative ......oceoeiioiiiieeeeee e 5-94
5.9.5 Section 106 CONSUItAtioN .....cccueiiiiiiiiiiiiiiceieeeeeee e 5-97
5.10 Archeological RESOUICES .......uviiieieiiieciiiiiee e e e et e e e e e e e e e e e e e s senrareeeeeeeeeennnnes 5-99
5.10.1 Introduction and Methodology .......ccccuviiiieiiee e 5-99
5.10.2 EXiSting CoNAitioNS....cccceiieieiiiiiiiiee ettt e e e e earere e e e e e e e 5-101
5.10.3 Future NO-Build CoNditioNns ........cceeiiiiiiiiiiiiiiiiieccecee e 5-103
5.10.4 Preferred AIRErNative .......ccooiiiiiiiiiiiiecee e 5-103
5.10.5 Section 106 Programmatic Agreement..........ccccceviiiiiiiiiiiic, 5-106
5.10.6 Section 106 CONSUITAtioN .....cccueeiiiiiiiiiiiieceeeeeeeeee e 5-106
5.11 AIF QUANILY oot ae e et eeareas 5-107
5.11.1 Introduction and MethodologyY ........ccccuriiiieiiii e, 5-107
5.11.2 EXiSting CoNditioNS....ccciiiieiiiiiiiiie ettt e e e e e e e e 5-111
5.11.3 Future NO-Build CoONditioNns ........cceeiiiiiiiiiiiieieieceeeeeee e 5-111
5.11.4 Preferred AIREIrNative .......ccooiiiiiiiiieeeeee e 5-111
T A =Y o V=T o = oYUt 5-121
5.12.1 Introduction and MethodoIOgY .........cocvvrieeeiiiiiiiiciieeeee e e 5-121
5.12.2 EXiSting CONAItIONS . .ccveiiiiiiiiiiiiieeiee ettt eescrrree e e e e sesnrrrrereeeeeeeenannns 5-122
5.12.3 Future No-Build CoONditions .........cocueririeriiiiienieeeeeeeeee e 5-123
5.12.4 Preferred AIREIrNative .......cccooveeiieiieeeeeeee e 5-123
5.13 NO0ise and Vibration .........ccceeiiiriieiieeieree et e 5-125
5.13.1 Introduction and MethodOIOgY ........ccccvvrrriiiiiiiiiiiieeeee e e 5-125
5.13.2 EXisting ConditionsS.......ccoeiiiiiiiiiiiii e, 5-127
5.13.3 Future No-Build CoNditions .........cccueeieeriieiienieeeereeeeeeeeee e 5-131

BALTIMORE JMERNNN
REDgLINE
NN

vii Red Line FEIS — Table of Contents



December 2012

5.13.4 Preferred AIRErNative .......ccoeieeiieiieeeeeeee e 5-131
T S Y olo] o =4 or= I 2 V=YY T | ol T3PS 5-141
5.14.1 Introduction and MethodologyY ........ccccuiiiiieiiii e 5-141
5.14.2 EXiSting CoNAitioNS....ccciiiieiciiiiieeiee ettt e e s serrrrr e e e e e 5-145
5.14.3 Future NO-Build Conditions .........ccceeviiiiiiiiiiiiiiiececeececee e 5-148
5.14.4 Preferred AIREIrNative .......ccooeiiiieiieceeeeee e 5-148
5.15 FOI@SES ittt e e 5-152
5.15.1 Introduction and Methodology ........ccccuriiiieiiei e 5-152
5.15.2 EXiSting CoNditioNS....cccciiieciiiiiiiiie ettt e e r e e e e e 5-153
5.15.3 Future NO-Build CoNditioNns .........ccceiiiiiiiieiiiiiiiieccieeeecee e 5-154
5.15.4 Preferred AIRErNative .......c.coeiiiiieiieeieeeeee e 5-154
5.16 Street Trees/INAIVIAUAl TrEeS. ... ettt ettt et e e e s et e e e s e s s sssbaasaeeeeeseas 5-157
5.16.1 Introduction and MethodologyY ........cccccuviiiieiieiiccceeee e 5-157
5.16.2 EXiSting CoNAitioNS....cccieiieiiiiiiiiie ettt e e r e e e e e 5-157
5.16.3 Future NO-Build CoNditioNns ........cccceeiiiiiiiiiiiieieieeeeeccee e 5-158
5.16.4 Preferred AIRErNative .......ccooiiiiiiiiiiiiieeeeee e 5-158
5.17 Chesapeake Bay CritiCal Ar€a.. ... ettt e e e ee e e e 5-161
5.17.1 Introduction and Methodology .........ccccuviiiieiieiieccceee e, 5-161
5.17.2 EXiSting CoNAitioNS....cccieiieiiiiiieeie et e e e e e e e e 5-161
5.17.3 Future NO-Build CoNditioNns ........cccceeiiiiiiiiiiiieceieccieeeecee e 5-161
5.17.4 Preferred AIREIrNative .......ccooiiiiiiiiicceeee e 5-163
5.18 Wetlands and Waters of the US ..o 5-164
5.18.1 Introduction and MethodOIOgY ........ccccvvrieieiiiiiiiiciiieeeee e 5-164
5.18.2 EXiSting CONAItIONS . .cceeiiiiiiiiiiiiiiiiee ettt eescarree e e e e sessnarraereeeeeeeennnnns 5-165
5.18.3 Future No-Build CONitions .........cocueeiiieriiiiienieeeeeeeee e 5-165
5.18.4 Preferred AIRErNative .......cccoovieiieriiieeeeeeee e 5-165

5.19 Surface Waters: Water Quality, Scenic and Wild Rivers, Floodplains and Navigable

A LT YV Y £ PPN 5-171
5.19.1 Introduction and MethodOIOgY ........cccovvrrreeiiiiiiiiiieeeee e 5-171
5.19.2 EXisting ConditionS.......ccoeeiiiiiiiiiii, 5-173
5.19.3 Future No-Build CoNditions .........cocueriiieriieiienieieeeeeeeeeeee e 5-175

BALTIMORE JMERNNN
REDgLINE
NN

viii Red Line FEIS — Table of Contents



December 2012

5.19.4 Preferred AIREIrNative .......ccoeeiiiierieeeee e 5-175
5.20 GrOUNAWATET ..cueiiiiiiie ittt e e s e s 5-181
5.20.1 Introduction and MethodologyY ........ccccuriiiieiiiiiicceee e 5-181
5.20.2 EXiSting CoNAitioNS....ccciiiieiceiiiiieiee ettt e e e e e e e e 5-181
5.20.3 Future No-Build Conditions .........ccceeviiiiiiiiiiiiiiiecciecceceee e 5-181
5.20.4 Preferred AIRErNative .......ccceoeieiieiieeeeeeeeee e 5-181
oI A Y o Y1 - T To I =T o] [ .Y PSR 5-183
5.21.1 Introduction and Methodology ........ccccuviiiieiiei e 5-183
5.21.2 EXiSting CoNAitioNS...cccciiiieiiiiiieeie ettt e e e e e e e 5-184
5.21.3 Future NO-Build CoNditioNns ........cceeiiiiiiiiiiiiiiiiiecece e 5-188
5.21.4 Preferred AIRErNative .......ccooeeiieiieeeeeeee e 5-188
5.22 Hazardous MaterialS .......coociiiiiiiiiiieiee e 5-193
5.22.1 Introduction and MethodologY ........ccccuviiiieiiei i 5-193
5.22.2 EXiSting CoNAitioNS...cccciiiieiiiiiiieie ettt e e e e e e e e e 5-194
5.22.3 Future NO-Build CoNditioNns ........cceeiiiiiiiiiiiiieceiieeeeeeee e 5-199
5.22.4 Preferred AIRErNative .......ccooiiiiiiiiiicceceee e 5-199
5.23 UHlITIOS ettt ettt st neeereas 5-203
5.23.1 Introduction and Methodology ........ccccuriiiieiiii e, 5-203
5.23.2 EXisting ConNditioNS....ccciiiieciiiiiiiie et e e 5-204
5.23.3 Future NO-Build CoNditioNns ........cceeiiiiiiiiiiiiieciieeeeece e 5-205
5.23.4 Preferred AIRErNative .......ccooiiiiiiiiiiicee e 5-205
5.24 Indirect and Cumulative EffectS.......cooiiiiiiiiiiiiiieeeeeee e 5-213
5.24.1 Introduction and MethodolOgY .........cccvvvvieieiiiiiiiicieeee e, 5-213
5.24.2 EXiStiNg CONAItIONS . .cevviiiiiiiciiiiiiiiee ettt e eesearree e e e e e sesnrrreereeeeeeeennnnns 5-221
5.24.3 Future No-Build CONditions .........cocueriiieriiiiienieeeeeeeeee e 5-221
5.24.4 Preferred AIREIrNative .......cccooiiiiieiieeeeeeee e 5-223
5.25 CommitmeNnt Of RESOUICES ......eerreeiiiiiiieiee ettt 5-232
5.25.1 Irreversible and Irretrievable Commitment of Resources........c.cccccceevveneen. 5-232
5.25.2 Short-Term Effects/Long-Term BenefitS.......ccccocvereeeiireeeieciieeececireec e 5-233
5.26 Anticipated Permits and APProvals .....cccuveeeiiiiiiiiiiiiieeeeee e 5-233
5.27 Environmental Commitments and Mitigation Measures........cccccceeeeeeeeieicinveeeeeeeeenn. 5-237

BALTIMORE JMERNNN
REDgLINE
NN

ix Red Line FEIS — Table of Contents



December 2012

5.27.1 Property Acquisitions and Displacements.......cccoccvvvveeieiieiieiiiiinneeeeee e, 5-237
5.27.2 Neighborhoods/Visual and Aesthetic RESOUICES.........ccccveeeveeeecieeecrieeennen, 5-238
5.27.3 Parks, Recreation Land and Open SPace .....cccevvevecvriiveieeeeeeeccinreeeee e 5-238
5.27.4 Cultural Resources (Built Historic Properties and Archeological
RESOUICES ottt e 5-238
5.27.5 AIr QUANITY ceeeeiiieeeeieie et e s e e s 5-238
5.27.6 Noise and Vibration .........cccoiiiiiiiiiiiiiciececee e 5-239
5.27.7 Forests/Street Trees/Ecological RESOUICES ......cccovveevvieeeciieeciieecieee e, 5-239
5.27.8 Chesapeake Bay Critical Ar€a......cceoee i 5-240
5.27.9 Wetlands and Waters of the US ..o 5-240
5.27.210 Water QUAlITY...cc.eeieeeiieeieee et 5-241
5.27.11 Navigable Waterways ......ccccuiieeiee et e e senrere e e e e e e e e eanes 5-241
5.27.12 GroUNAWALEr ....ciiiiiiiiieeiee e 5-241
5.27.13 Hazardous Materials ........cccovuiiiiiiiiiiieeieccecece e 5-241
6. Draft Section 4(f) EVAlUtioN .......uvveeiiiiieiccrieeiee ettt e e e e rrr e e e e e e e e e anrraeeeas 6-1
6.1 INEFOAUCTION ..o 6-1
6.2 Regulatory Framework and Applicability to the Red Line Project.......cccccovveeeeeeeeennnnns 6-2
6.2.1 APPIICADIIITY...coiiiieeeeee e e e e e 6-2
B.2.2 USE .ottt e 6-4
6.2.3 Feasible and Prudent Avoidance Alternative ........ccccecereeeieeiienenne e 6-4
6.2.4 All POSSIDIE PlaNNiNg ceceviiiiiieciriieeee ettt e e e earree e e e e e e s e nrraaeees 6-5
6.2.5 De MiINimMIis IMPACES ...oiiieeeeeiiicee e e e e e e e et e e e e e e e e eaaaneeeeaeeaens 6-5
(S T o ] oo LY =To Yot 4 (o] WSSO PUPPRRRRRRIRt 6-6
6.3.1 PUrp0ose Of the ProjJECT .....cooceiriieeee et 6-6
Lo I o oY =Tl \ L= =T I PUPRRROPPP 6-6
6.4  Preferred AILErNative .......cooei i 6-7
o X T4 0 T V=1 oY PP RRRRRPP 6-7
6.4.2 STATIONS vt 6-13
B.4.3 TraCK TYPES coeeeeieiiriieiee e et eeiiiitreee e e e e e seebbbrreeeeeeeesssbbarereeeeeesasssstseneeesessesnsrreneees 6-18
6.4.4 Proposed SystemS’ EI@MENTS .....ceviiiiiiiciiiiieiee et e et e e e e s e nareeeees 6-18

BALTIMORE JMERNNN
REDgLINE
NN

X Red Line FEIS — Table of Contents



December 2012

6.4.5 Preferred Alternative Proposed Inner Harbor Station Location..........cc.......... 6-21
6.5 SECLION 4(F) PrOPEITIES «.uveeeeeiiiee ettt e e e e et e e e s e e e e e eaba e e e e enaaeeeenes 6-22
6.5.1 Publicly-Owned Public Parks and Recreation Areas.......ccccceeeevvvveeeeeeeseccnnnnnnen. 6-22
6.5.2 HISEOFIC SIT@S..cciiiiiiiiiiiiicicic 6-24
6.6 TEMPOTArY OCCUPANCY ..ueieieieieieseieieieiesesesesssssssssssssssssssssssssssssssssssssssssssssssssnsnnsnnnsssssnsnnnn 6-28
6.6.1 Temporary Occupancy of Publicly-Owned Public Parks and Recreational
ATBAS ettt e eba s 6-28
6.6.2 Temporary Occupancy of Historic SiteS......cccvvveiieciiieieicieee e 6-29
6.7 Use Of SECLION 4(f) RESOUICTES ..vvevviiiiiiiiiiiiiieeieeceeccirtrer e e e e e et e e e e e e eesssasarereeesesssnsanes 6-33
6.7.1 Documentation of De Minimis Impacts to Publicly-Owned Public Parks and
RECreational Ar@as ......coouiii ittt 6-33
6.7.2 Documentation of De Minimis Impacts to Historic Sites........cccccvevvviveeeiiinennnn. 6-34

6.8 Documentation of Permanent Use of a Historic District Requiring Avoidance

Alternatives and Least Overall Harm Analysis .......cooooveeeiriiieiiiniiiee e 6-41
6.9 Alternatives to the Use of the Section 4(f) RESOUICe ........ueevivciieeiiriiiiee e 6-54
6.9.1 Inner Harbor Station Avoidance Alternatives........c.cccecvereerieeneenceenee e 6-54
6.9.2 Inner Harbor Station NO-Build ........c.ceiiiiriiieeeeeee e 6-55
6.9.3 Inner Harbor Station Avoidance Alternative 1 (Transamerica Plaza)................ 6-55
6.9.4 Inner Harbor Station Avoidance Alternative 2 (Brookshire Suites Hotel) ......... 6-58
6.9.5 Inner Harbor Station Avoidance Alternative 3 (Parking Lot) ......cccceveeeeeennnnneee. 6-59
6.9.6 Avoidance Analysis CONCIUSION ........coovciiiiiiieee e e 6-60
6.10 Evaluation of the Alternative Causing the Least Overall Harm .........ccoceevvvevveeieniennnns 6-60

6.10.1 Design Change Avoidance Alternatives for Individual Section 4(f) Properties 6-60

6.10.2 Inner Harbor Station Alternative 4 (34-36 Light Street)......cccovvveeeeeeeiecinnnnnenn. 6-61
6.10.3 Inner Harbor Station Alternative 5 (30 Light Street Parking Garage).............. 6-62
6.10.4 Inner Harbor Station Alternative 6 (31 Light Street) .......ccooevvvveeeeeeeiieccnnnenen. 6-64

6.10.5 Inner Harbor Station Alternative 7 (100 East Pratt Street Parking Garage).... 6-65
6.10.6 Inner Harbor Station Alternative 8 (100 East Pratt Street Parking Garage).... 6-66

6.10.7 Inner Harbor Station Alternative 9 (104 East Lombard Street/111
WALEE STFEET) ..ueeii ittt e e et e e e e sra e e e e e ettaee e eenaaeeeeans 6-67

6.10.8 Least Overall Harm Analysis SUMMAry ......cccccviiriiieeiiniieee e esivee e snveee e 6-68

BALTIMORE JMERNNN
REDgLINE
NN

Xi Red Line FEIS — Table of Contents



December 2012

6.10.9 All Possible Planning to Minimize HarmM .......cccoovveiiiveeeeeceeicciieeeeee e, 6-70

6.11 COOPAINALION ..eiiuiiiiiiiie it 6-78

7. Evaluation of AIternatives.......c.coeieiiiiieeeee e e 7-1
/% S [ 4 e T 1V ot o T o RO PP P SRR 7-1
7.2 Project PUrpose and NEEM .........uuiiiieiiii it e e e e e 7-1
7.3 Effectiveness in Meeting the Project Purpose and Need ..........ccceeevveeeeeiiieeeccciieeeens 7-2

7.3.1 Improve Transit Efficiency in the Corridor, by Reducing Travel Times for Transit
Trips iN the COrTidOr .. e e e e e e 7-2

7.3.2 Increase Transit Accessibility in the Corridor, by Providing Improved Transit
Access to Major Employment and Activity Centers.......cccceeeccciveveeeeeeeecccnnnnnen, 7-2

7.3.3 Provide Transportation Choices for East-West Commuters in the Corridor, by
Making Transit @ More Attractive Option......ccccceeiieiieee e 7-4

7.3.4 Enhance Connections Among Existing Transit Routes in the Corridor............. 7-4

7.3.5 Support Community Revitalization and Economic Development Opportunities
Ta IR o [N Oo] o g o [o] TR 7-5

7.3.6 Help the Region Improve Air Quality by Increasing Transit Use and Promote

Environmental Stewardship........cceeeeiiiiicciiiiiiec e 7-6

0 Lo 11 Y 7-12
8. Public Participation and Agency OULIrEach .........cceeeiiieciiiiiee e e e 8-1
8.1 Public INVOIVEMENT OVEIVIEW ......eiiiiiiiiiieiiieeeitee et 8-1
8.2 OULIEACK PIaN e 8-1
8.2.1 Project PUBICAtIONS c..cciiiieciriieeee ettt ettt e e e e nrraneees 8-2
8.2.2 ReSOUICE HUDS ... e e 8-2
8.2.3 Media OULIEaCh ....cceeiieee e e 8-2
8.2.4 Station Area AdVisory COMMITEEES .....cccuvveeeeeieeieciirieeeeeeeeeeereirreee e e e e e e eenrreneees 8-2

8.2.5 CommUNItY LIQiSONS ....ccieeiiiiiiee it e e e et e e e e e e e e aaa e e e e eaans 8-3
8.2.6 Business and Stakeholder Meetings and Outreach.........cccoeeevuvveveeeeeeieccnnnenen. 8-4
8.2.7 Speaker’s Bureau/Community Liaison Presentations .........cccccceeveeeevveeerveeennne. 8-4
8.2.8 Festival and Event OULreach ........cocceeiieiiiiiieiieee e 8-4
R B o oY (<ot ALV =] o Y 1 (T SP U RRRRRPPP 8-5
8.2.10 HiSPaniC OQULIEACN.......cciiiiciitieeeee et ee et e e e e s eeanrreneees 8-5

BALTIMORE JMERNNN
REDgLINE
NN

xii Red Line FEIS — Table of Contents



December 2012

8.2.11 SOCIAl MEIA.c..ueiiiieiieeiieee e e 8-6
8.2.12 High School Internship Program ........cccuuvieieiiiiiccieeee e 8-6

LT T Y- U= o Vot VA @o Yo o I g - A o 1SR 8-7
8.4 Public Involvement MEELINGS ......uveiiiiii e 8-8
8.4.1 Corridor-Wide PUublic MEELINGS ....cceeeeeiiieeeee et 8-8
8.4.2 SAAC MEETINGS ..ccii i, 8-10

8.5 Citizens’ AdViSOry COUNCIl .......eeiiiiiieie et 8-11
9. AA/DEIS Public COMMENTS SUMMAIY ...ccciiiieiiiieecitieeciteeecieeeeteeeeteeeereeeereeeereeeeneeesaneeeenneees 9-1
9.1 INErOTUCTION .t st sabe e e sanee s 9-1
9.2 Summary of COmmENtS RECEIVEM......cccuviiiiiiiiiieeeceee et e e e 9-1
9.3 Response to Common Themes in Comments Received .........ccccvviieeeeeiieiccciiiieeeeeen, 9-1
9.3.1 Support for Red LiNe ProjeCt........cccocuiiieieiiee ettt e e vae e e e e e e 9-1

9.3.2 Requesting the No-Build AIternative .......cccceeeeeecciiiieee e, 9-2

9.3.3  Support for AIternative 4C.......oee oo 9-3

9.3.4 Support for a Heavy Rail AIRErNative ........eeeeeieiieciiiiiiieeeeeeeereeeee e, 9-3

9.3.5 Economic Development/EMpPloyment........ccccueeeevieeieeeecieeeceieeeeree e 9-4
0.3.6  HOME/PrOPEItY LOSS .uvveiiurieeeireeeetrieeetteeeeireeeetteeeeteeeesteeeeeteeeeseeeebeeesbeeesnreeeennes 9-5
9.3.7 Protection of Homes During Construction .........ccccvvveeeeeeiieiiciinieeeeee e, 9-5

9.3.8 Project Disproportionately Affects Minority and Low-income Communities.. 9-5

9.3.9 Inadequate PUDbliC OULIrEaCh ........ccoveiiiiiieeee e e 9-6
9.3.10 Rodent Control DUring CONStIUCTION ......uveeeeeieeieiiiiiiieeeeeeeeerciirreeeee e e e e eenrreeeees 9-7
9.3.11 Red LiN€ and BIKES .....cccueeeuiieiierieeieeeee et 9-7
9.3.12 Concerns of INCreased CriMe .......c.cveriierienieeiieeeeee e 9-7
9.3.13 Pedestrian Safety along Edmondson Avenue and Boston Street..................... 9-7
9.3.14 Requesting a Tunnel under Edmondson Avenue and Cooks Lane.................... 9-8
9.3.15 Effects on Traffic on Edmondson Avenue with the Red Line ..........ccccocveeueeeee. 9-8
9.3.16 Parking Impacts along US 40/EAdMoNdSoNn AVENUE..........c..ecevuveeecveeeeveeeereeenes 9-9
9.3.17 Support for a Tunnel under Fleet Street over Aliceanna Street.........ccccuuu...... 9-9
9.3.18 Supports Red Line but not an Alignment on Boston Street (Canton) ............ 9-10
9.3.19 Supports an Alignment on Eastern Avenue not Boston Street ...................... 9-10

BALTIMORE JMERNNN
REDgLINE
NN

xiii Red Line FEIS — Table of Contents



December 2012

9.3.20 Extend the Tunnel Further East Under Boston Street........ccccceevvciveeeecnneennn. 9-11
9.3.21 Effects on Traffic on Boston Street with the Red Line.........cccceevevveeeennnnnn. 9-12
9.3.22 Parking Impacts on Boston STreet ......uvvveevieiieccciiieeee e, 9-13
9.4 Reponses 10 COMMENTS ...t 9-13
T = SRR Index-1
Appendices
A. Responses to AA/DEIS Comments (Included on enclosed DVD)............cccceecveeeeeceescueesreenne. A-1
2 T TS o o T o I T =Y PSPPI B-1
(O D 11 d g1 o TV 4 o o T ] PRSP C-1
D (T =Y =Y o ol Y USRI D-1
R €] [ 13- [ o SRR E-1
F. Acronyms and AbBDreVviatioNnS........oocccciiiiiiiee e e e e e et e e e s e e e snnrere e e e e e e eas F-1
G. Agency Coordination LETEEIS ....uuiii e e e s e e e s aaae e s G-1
H. Draft Programmatic AGrEEMENT .....cciiiiiiiiiciieee ettt e e e e e s s e e s e aaaeeeeanes H-1
I.  Technical Reports (Included on enclosed DVD) ...........cccouueeeeecueeeeeciieeeeeiieee e ceee e -1
J.  Draft Section 4(f) SUPPOrting DOCUMENTS ......ceiieiiiiieieiiee et e e e e J-1
ORI o o] o 1< AV [ 41 o I= (o1 £ TP PP PP PUPTPUPPPRN K-1
Volume 2

Plate Series 1: Community Facilities and Property Impacts

Plate Series 2: Natural Resources

Plate Series 3: Section 106 Built Historic Properties

Plate Series 4: Archeology

Plate Series 5: Air Quality, Noise, Vibration and Hazardous Materials

Plate Series 6: Stormwater Management

Plans and Profiles

BALTIMORE AN\
REDgLINE
AN

Xiv Red Line FEIS — Table of Contents



December 2012

List of Tables
Table ES-1: Project PUrpose and NEEd .........ccoviiiiiiiiiiiie ittt teee e e e s svee e e s sane e e e ES-4
Table ES-2: Light Rail Daily Boardings Projections (2035) .....cccccveevieeeiieeciieeeeeee e e svee e ES-11
Table ES-3: Summary of Short and Long-Term Floodplain Effects.......cccccceveiieeiiniieeiiinenenn. ES-29
Table ES-4: Summary of Preferred Alternative Long-Term Effects ......ccccccovevieeeivciieeiiicnennnn. ES-33
Table 2-1: Summary of Refinements to the LPA...........oii i 2-17
Table 2-2: 2035 Planned and Programmed Transportation Improvements Included in the
NO-BUIld AILEINATIVE ..o 2-24
Table 2-3: Red Line Station SUMMAIy ... ...t e e e e e e e e e e 2-36
Table 2-4: Approximate Number of Parking Spaces Proposed at the Park-and-Ride Lots........ 2-43
Table 2-5: Proposed Design Year 2035 Service Headways for Weekday and Weekend/Holiday
GBIV ottt e e e e s a e e s a e e e s 2-56
Table 2-6: Station-to-Station Travel Times — Weekday 2021 ........cooeveevieciiiiiieeeee e, 2-56
Table 2-7: Project Cost Estimate in 2012 and 2021 Year of Expenditure Dollars by FTA Standard
COSE CalBBONIES e 2-58
Table 3-1: Typical Sequence of Construction ACtIVITIES........coeevevvrreeieee e 3-5
Table 3-2: Proposed Construction Staging Areas — LRT Surface and Aerial Segments................ 3-7
Table 3-3: Construction Staging Areas — Cooks Lane and Downtown Tunnel Segments.......... 3-28
Table 4-1: Proposed Park-and-Ride Station and Parking SPaces.........cccceeevvvvereeeeeeieciccinnreeeeeeenn, 4-7
Table 4-2: Regional Daily Person-Trips by MOe .........uveeiiiiiiiiciiiiieeee et 4-11
Table 4-3: Daily Transit Trips Comparison (Linked Trips) .....ccccevvreeeeeeeeieiiiireeeeee e eeeecirreeeee e 4-12
Table 4-4: Comparison of Total Trips by Mode (2035) ......ccovvieirireeiieeeeiecireeeeee e eeerrreree e 4-12
Table 4-5: Corridor and Region-Wide Bus Ridership (Unlinked Trips) ....cccovvvveeeieeieiicinreenneneenn. 4-13
Table 4-6: Light Rail Daily Boardings Projections (2035) ......ccccovvveeeeeeeeieiiireeeeeeeeeeeinrreeeeee e 4-14
Table 4-7: Light Rail Passenger Mode of AcCess (2035) ....coovvvcrrrieieeeeiieiireeeee e eeeerrreeeeee e 4-16
Table 4-8: LOS Criteria for Signalized INterseCtioNnS.......eeiiiiieicciiiireeeee e 4-17
Table 4-9: LOS Criteria for Two-Way Stop-Controlled Intersections.........cccceeeeeeeeeiicvnveeneeeenn. 4-18
Table 4-10: Average Daily Traffic for Roadways within the Project Study Corridor.................. 4-19
Table 4-11: Existing AM and PM Peak Period Travel TIMES ....cccvveeeeeeeeiiiiiiieeeeee e 4-20
Table 4-12: Existing Levels of Service E and/or F......ccvoiieiieeiierie e 4-21
Table 4-13: Existing and No-Build 2035 Average Daily TraffiC.......ccccovvvieeiiiiiieiiniiee e 4-23

BALTIMORE JMERNNN
REDgLINE
NN

XV Red Line FEIS — Table of Contents



December 2012

Table 4-14: Existing and 2035 No-Build Peak Hour Travel TIMesS.......ccceecvvvveeeeieeeieiicinrreeeeeeenn, 4-24
Table 4-15: Summary of Existing and 2035 No-Build Levels of Service........ccccceeecvvveeiccineennnns 4-25
Table 4-16: Existing and 2035 No-Build Levels of Service for Selected Intersections............... 4-26
Table 4-17: Number of Lanes: 2035 No-Build vs. Preferred Alternative.........cccccevveeieeneennnen. 4-28
Table 4-18: Daily Vehicle Miles Traveled (VIMT) ....coociviee et ean e 4-31
Table 4-19: Anticipated Mode Shift No-Build vs. Preferred Alternative (in trips per day) ....... 4-32
Table 4-20: Potential Diversion ROULES ........ccoiiiiiiiiiiiiiiiieceeeceeceeeee e 4-33
Table 4-21: Existing, 2035 No-Build and Preferred Alternative Average Daily Traffic .............. 4-33
Table 4-22: Existing, 2035 No-Build and Preferred Alternative, AM Peak Hour Peak Direction
Highest Volumes and Percent GroWth ...........eeeviiiiiicciiiieec e 4-35
Table 4-23: Existing, 2035 No-Build and Preferred Alternative, PM Peak Hour Peak Direction
Highest Volumes and Percent GroWth ..........coiiviiiii i 4-36
Table 4-24: Intersections with Proposed Modifications in Traffic Control Devices................... 4-38
Table 4-25: Existing, 2035 No-Build, and Preferred Alternative Estimated AM and PM Peak Hour
Travel TIMES iN IMHINUEES ...ccouiiiiiiie ettt ettt e et e e sbe e e s bt e e saneeesaneeeas 4-45
Table 4-26: Number of Intersections with LOS E or F (Existing, 2035 No-Build, and Preferred
Alternative) — AM and PM PEAK HOUIS ....uveviiiiiiiiiiieeiei ettt 4-46

Table 4-27: Existing, 2035 No-Build, and Preferred Alternative with Notable Peak Hour Level of

YT Vi [ol =l @ o T 1 == 4-47
Table 4-28: Proposed Hourly Truck Volume Summary at Underground Construction Staging

Y 1= 1 PP 4-51
Table 4-29: Potential Diversion Routes from Construction Activities .........cccocveeviieiniieeiniieenns 4-53
Table 4-30: Summary of Anticipated Construction Impacts — West Design Segment .............. 4-56
Table 4-31: Summary of Anticipated Construction Impacts — Cooks Lane Design Segment .... 4-57
Table 4-32: Summary of Anticipated Construction Impacts — US 40 Design Segment ............. 4-58
Table 4-33: Summary of Anticipated Construction Impacts — Downtown Tunnel Design Segment4-59
Table 4-34: Summary of Anticipated Construction Impacts — East Design Segment................ 4-60
Table 4-35: 2016 Construction Year Levels of Service AM and PM Peak Hours ...........cc.......... 4-61
Table 4-36: Existing On-Street and Off-Street Lot Parking Spaces along the Red Line

(6o T4 4 To [ OO P S OPRPPRP 4-64
Table 4-37: Park-and-Ride Facilities along the Red Line Project Study Corridor.........ccceeeeee..... 4-65
Table 4-38: Permanent Effects to Existing Parking SPaces......ccccuveeeeeeeeieiinireeeneeeeeeeicinrreeeeeeenn 4-66

BALTIMORE RN\
REDgLINE
AN

Xvi Red Line FEIS — Table of Contents



December 2012

Table 4-39: Permanent Impacts t0 LOAAING ZONES ....uuvveeieeiieiiiiriieeieeeeeieiiireeeeeeeeeeeninrreeeeeeeens 4-68
Table 4-40: Effects to Off-Street and On-Street Parking Spaces from Construction

ACTIVITIES ettt e s 4-70
Table 4-41: Loading Zones Eliminated During Construction .........ccccceevveciiiiieee e, 4-72
Table 4-42: Proposed Intersection Controls with the Preferred Alternative ..........cccccccvveenne 4-79

Table 4-43: Summary of Potential Long-Term Operational Effects on Bicycle and Pedestrian
Facilities and Proposed Design Improvements and Potential Mitigation Measures .......... 4-82

Table 4-44: Summary of Potential Short-Term Construction Effects on Bicycle and Pedestrian
2 T 1 4TS PPRRPPRRNE 4-86

Table 5-1: Planned and Proposed Development in the Project Study Corridor by Station

N =T {21V A0 1) IS USRI 5-7
Table 5-2: Neighborhood Profiles and Community Facilities within the Project Study

(6o T4 4 o [0 PO S P UP PP PP 5-17
Table 5-3: Property Effects by Neighborhood Under the Preferred Alternative ...................... 5-20
Table 5-4: Population StatiStiCs ......iiiii e e e 5-30
Table 5-5: Project Study Corridor Census Tracts that Meet Environmental Justice Category

DEFINITIONS .t e et e s b e e s be e e sre e e s ne e e sanee e 5-33
Table 5-6: Average Daily Traffic under the Existing, 2035 No-Build, and the Preferred

ATEEINATIVE ...t ne e nnee e 5-36
Table 5-7: Summary of Visual Effects in EJ Ar€as .......uveeevieiieiiiiiniieeeee et eeeeeinrreeee e 5-39
Table 5-8: SUMMAry Of NOISE IMPACES ......uvviiieiieiieiirrreee et ee e e e e e e e eesanrreeeeeeeens 5-41
Table 5-9: 2016 Construction Year Levels-0f-Service ..........ccecveveirieinienieene e 5-45
Table 5-10: Property Acquisitions Resulting from the Preferred Alternative .......ccccccvvvveeeeeenn. 5-53
Table 5-11: Permanent Easements Resulting from the Preferred Alternative .........ccccuveeeeee.n. 5-55
Table 5-12: Temporary Easements Resulting from the Preferred Alternative.......c.cccuvveeeee.nn. 5-57
Table 5-13: Tax Revenue IMpacts in DOIArs ........ooocvveeeiiie et 5-63
Table 5-14: Red Line Project COMPONENTS ....cccieiieiiiiireeeeeeeieiiirreeeeeeeeeseetnrreeeeeeeeeesnnsnrseseeesenns 5-69
Table 5-15: Contextual Compatibility ....cccvveeeeiiiiieii e 5-70
Table 5-16: Visual Landscape Change........uueeeeiieiieiiiirreeeeeeeeecceirtreeeeeeeeeeenrreeeeeseeeeessssreereeesenns 5-70
Table 5-17: VIiEeWET SENSITIVITY..uurreiiiiiiiiiiiiiiiiee et e e eesetabre e e e e e e e eesanbrrrereeeeenes 5-71
Table 5-18: Summary of Effects to Aesthetics and Visual Resources..........ccccvveeevivicnneveneneenn. 5-78
Table 5-19: Parks, Recreation Land and Open space along the Project Study Corridor ........... 5-84

BALTIMORE JMERNNN
REDgLINE
NN

Xvii Red Line FEIS — Table of Contents



December 2012

Table 5-20: Summary of Section 106 Adverse Effects to Built Historic Properties.................... 5-95
Table 5-21: Proposed Stage 1 Phase IB Archeological Excavations.........ccccccvviveeeeiieicccnnnenen, 5-101
Table 5-22: Prehistoric and Historic Archeological Potential within Areas of Sensitivity ....... 5-102
Table 5-23: Archeological Sensitivity Areas and Proposed Construction Effects.................... 5-104
Table 5-24: National Ambient Air Quality Standards .......ccccooevecviiiieee e, 5-108
Table 5-25: Attainment Classifications and Definitions.........ccccoeveerieiieenienieeneeeeeeeee 5-110
Table 5-26: Regional Emission Burden Assessment (2035) .....ccccciveeeeiiieeeesiiieeeeccieee e 5-112
Table 5-27: Predicted Worst-Case One-Hour CO Concentrations (Ppm) .....cccceeeeevveeeeecnnnnnnn. 5-114
Table 5-28: Predicted Worst-Case Eight-Hour CO Concentrations (ppm).....ccccceeeevieeeeccnnnnnnn. 5-115
Table 5-29: CO; EMISSION BUITENS....ccuuueiiiiiiieeeiiiee ettt ettt e e ettt e eetaneseetanesestsnesesesnesesernnns 5-118
Table 5-30: Daily Energy Consumption No-Build and Preferred Alternatives.........cccuuuuneeeee. 5-124
Table 5-31: Existing Noise Monitoring RESUILS .......c..uvviiiiiiii i 5-129
Table 5-32: Predicted Noise Levels at Representative Receptors from the Preferred

ATEEINATIVE ..ttt 5-132
Table 5-33: Corridor-wide Project Noise Effects under the Preferred Alternative.................. 5-134
Table 5-34: Summary of Project Vibration Levels at Representative Receptors..................... 5-135
Table 5-35: Corridor-wide Project Vibration Effects under the Preferred Alternative............ 5-137
Table 5-36: Summary of Receptor Impacts for the Construction Noise and Vibration

Assessment within the Project Study Corridor......ooueiiiieiieiiiineeeeeee e e 5-140
Table 5-37: MBSS IBI Scores and RANKINES ......eecieeieiiiiiirieeeeeeeececirreeeee e e e eesinrreeeeeeeeeeenrneeeees 5-144
Table 5-38: Summary of Fish Index of Biotic Integrity within the Red Line Project

1] (0 Lo AV o o e [ o 5-147

Table 5-39: Listed Species and Species of Interest Identified by DNR and NMFS as Occurring in

the Vicinity of the Project Study Corridor........ooiuiiiirieiii e 5-148
Table 5-40: Inventoried Forest Stands, Hedgerows, and Specimen Trees.......ccccceeeeeeecnnvvnnenn. 5-153
Table 5-41: Forest Effects by SEEMENT ........oviiiiiiie e e 5-155
Table 5-42: Existing Street/INdividual TrEES .......eeeevee ittt 5-158
Table 5-43: Individual/Street Tree Effects in Baltimore City and Baltimore County............... 5-159
Table 5-44: Trees within the Critical Area ........ccooiiiiiiiiiiiee e 5-163
Table 5-45: Tree Effects within the Critical Area ........ccoccverieiiieeiieneeeeeeee e 5-163
Table 5-46: Wetland and Waterway Effects Associated With the Preferred Alternative....... 5-166
Table 5-47: Projected Wetland Compensation Ratio .......cccccccueevvrveeeeiieeieiiciniieeeeeeeeeeennveeen. 5-168

BALTIMORE RN\
REDgLINE
AN

xviii Red Line FEIS — Table of Contents



December 2012

Table 5-48: Status of TMDLs within the Project Study Corridor........ccccccovvvevvvverereeeeieeiinnneneen. 5-174
Table 5-49: Summary of Short and Long-Term Floodplain Effects.......ccccceeeciieeiniiieeecccnnen. 5-179
Table 5-50: Moderate and High Risk Sites of Primary Concern for Contamination................ 5-196
Table 5-51: Sites of Concern by Station.........coociiii i e 5-198
Table 5-52: Sites of Concern by Traction Power Substation ..........cccceccvieeeviciiee e, 5-199
Table 5-53: Major Utilities Affected by Segment ...........coooiiiiiiiiieeecee e 5-206
Table 5-54: Indirect and Cumulative Effects Analysis Resources and Geographic

BOUNGAIIES ..ttt 5-214
Table 5-55: Reasonably Foreseeable FUtUre Projects .....ccccovieccviiiieee e e, 5-220
Table 5-56: Hazardous Material Contamination RisK ...........cccccuveiiiiiniiiiniiiiniieciecceecen 5-230
Table 5-57: Anticipated Permits and Approvals Required for the Preferred Alternative ....... 5-235
Table 6-1: Proposed Red Line Project LRT Stations .......cevviiieecciiiieeee e 6-13
Table 6-2: Parks and Recreational Areas within the Project Study Corridor that would be used by

the REd LINE PrOJECT..cci ettt et e e e e st e e s e e e e s aaa e e e e nnnees 6-22
Table 6-3: Historic Sites within the Project Study Corridor that would be used by the Red Line

o o [t SRt 6-25
Table 6-4: Seven Factors for the Evaluation of Least Overall Harm per 23 CFR 774.3(c)(1) ..... 6-71
Table 7-1: Project PUrPOSE and NEEM ........uvvveeieeiieiiirieeeee et e e eeeecrrrer e e e e e e e eenbrraeeeeeeeeas 7-1
Table 7-2: Summary of Preferred Alternative Long-Term Effects.......ccccovevimveeeeeieiieiciiineeeeeeeenn, 7-8
Table 8-1: COMMUNILY LIGISONS ...uvviiiiiiieiiiiiieeee ettt e e eeerre e e e e e e e e s seaarreeeeeseeeesantrsaereaeeeens 8-4
Table 8-2: Interagency Coordination MEETINES ......cccuvvieiieiieiiciceeeee e e 8-7
Table 8-3: Fall 2008 Public Hearing Dates and LOCatioNS ........cccuvvvveeeeeeeeiciirieeeeeeeeeecirreeee e 8-9
Table 8-4: Spring 2011 Public Open House MEetingsS.......ccoeiieecciiiiieiee e 8-9
Table 8-5: Summer 2012 Public Open House Meetings ........ccccuviiiieeeeeieccciiireee e 8-9
Table 8-6: CAC Meetings and TOPICS.....cccuiiiiieeii ettt e e eeeccrtre e e e e eeerree e e e e e e e e e arnraeeeeaaeeas 8-11

BALTIMORE JMERNNN
REDgLINE
NN

XiX Red Line FEIS — Table of Contents



December 2012

List of Figures

Figure ES-1
Figure ES-2
Figure ES-3
Figure ES-4
Figure 2-1:
Figure 2-2:
Figure 2-3:
Figure 2-4.
Figure 2-5:
Figure 2-6:
Figure 2-7:
Figure 2-8:
Figure 2-9:

Figure 2-10:
Figure 2-11:
Figure 2-12:
Figure 2-13:
Figure 2-14:
Figure 2-15:
Figure 2-16:
Figure 2-17:
Figure 2-18:
Figure 2-19:
Figure 2-20:
Figure 2-21:
Figure 2-22:

t Preferred AILErNAtive ......oooeoiiiiiieeee e ES-3
: Rendering of Tunnel Portal of Edmondson Avenue .........ccccccveeeeiiiieececiiee e, ES-6
1 1-70 Park-and-Ride CONCEPL ..cceii it e e e e e e ES-7
: Rendering of Tunnel Portal on Boston Street.......cceeeieciieeieciiiee e ES-20
Chronology of Alternatives Development and Evaluation for the Red Line ............ 2-2
Baltimore Regional Rail System Plan Map, Adopted March 2002 ............cceeuuvvneeenn. 2-4
Alternatives Considered in the Scoping Report (2004) ........ccceeecveeeeeciveeeeciieeeeenns 2-11
Screening of Preliminary Alternatives (2005-2007) ....cccccuveeeeeiieeeeeiiieeeeecieee e e 2-11
Alternatives Retained for Detailed Study in AA/DEIS (2008) ......cccoeeeeeveeevireeecveeens 2-12
Locally Preferred Alternative (2009) .......coccveeeeeiiiiee et 2-12
Refinements to the LPA (2009-2010) .....ccocvvrreriieeiiiiiiiieeeeeeeeeeieiinreereeeeeesensraeeenss 2-13
Preferred AIRernative (2012) «uvveeeeeiiiiieiiiiieeeee ettt e eeasrbeee s 2-13
Preferred AIEIrNatiVe ........oc.ei i 2-26
Rendering of the Tunnel Portal on Edmondson Avenue ..........cccccceeveeeeeeccnnnnnneen. 2-28
Rendering of Tunnel Portal on Boston Street ......ccccvvvieeeeeii e, 2-30
Examples of Typical Surface Station Platforms .........cccceeeeeeiieiiciiee e, 2-33
Two-Level Underground Station Sections........cccccvivieeeeiii e, 2-34
Three-Level Station SECLIONS .......coccuiiiiiiiiiiieee e 2-35
Typical Surface Station — Center Platform Renderings .......ccccovvveeeeiieicciiiieeneeenn. 2-37
Typical Surface Station — Side Platform Renderings .......ccoccccvvvieeieeiicccciiiieeeeeen, 2-38
Typical Underground Station Renderings.........cocccviveeieeieiiccciiiieeeee e, 2-39
Typical Underground Station ENTrancCe .........cooocevveeeeeeieiieiiiireeeeeeeeeeeirveeeeee e 2-40
Security Square Station Park-and-Ride CONCEPt .......ceveeveevrcirvreeieeeeeieerieeeeeeeeen, 2-42
[-70 Park-and-Ride CONCEPTL.....uuueeiiieiiiiciiiieeeee et e e e eeerrrree e e e e e e enanbreeeees 2-42
Canton Crossing/Brewers Hill Park-and-Ride CONcept.......cccveevveeevueeeecreeeecverenne. 2-43

Proposed Locations for Traction Power Substations and Central Instrument Houses

along the Red Line Project Study COrridor .....ocuvieiieiieiiiiireeeeeee et eeeenrrreeeeeee e 2-47
Figure 2-23: Typical Simple Catenary with Tapered Center SUPPOIt .......ccoevvrvrveereeeeeriecnnrreneen. 2-48
Figure 2-24: Typical Catenary with a Center Support and Joint-use Street Lighting................. 2-49
Figure 2-25: Typical Catenary with Side SUPPOIES ....cuviiiiiriiiiiiiiiee e 2-50

BALTIMORE RN\
REDgLINE
AN

XX Red Line FEIS — Table of Contents



December 2012

Figure 2-26: Rendering of a Typical Ventilation Structure ........cccovvveeeeeieiiiiiciireeeeee e, 2-52
Figure 2-27: Seat and Door Arrangement of a Light Rail Vehicle Currently in Operation in
oY -] 0T R @ T =Y - (o] o S ERPRR 2-53
Figure 3-1: Proposed Construction Staging Areas — West Segment........cccccvvveeeeeinicccciineeeeeeenn, 3-9
Figure 3-2: Proposed Construction Staging Areas — US 40 Segment.........cccccvvveveeeeeeevecnnvvennnn. 3-10
Figure 3-3: Proposed Construction Staging Areas — East Segment ........cooovccvviveeeee e, 3-11
Figure 3-4: Proposed Construction Staging Areas — Cooks Lane Tunnel Segment.................... 3-32
Figure 3-5: Proposed Construction Staging Areas — Downtown Tunnel Segment.................... 3-33
Figure 3-6: Proposed Truck Routes — Cooks Lane Tunnel Segment ........ccccecveeeeviiieeeeniiieneenns 3-38
Figure 3-7: Proposed Truck Routes — Downtown Tunnel Segment.........cccoecveeeeviiieeeesiineeeennns 3-39
Figure 4-1: Existing Transit Service in the Project Study Corridor.......cccvviiiviieeeiniiieeececiieeees 4-4
Figure 4-2: Preferred Alternative Alignment with Station Locations ..........cccoccveeviieiniiiennieennee. 4-5
Figure 4-3: Proposed Feeder Bus Service with Preferred Alternative........cccccccveveieeeiiiieennnns 4-10
Figure 4-4: 2035 Peak Hour Station and Line VOIUMES .........eevivviiiiiiiiiiiee e 4-15
Figure 4-5: Existing and Proposed Traffic Control Devices —Sheet 1 of 4.......cccceecvvveiviineeennns 4-40
Figure 4-5: Existing and Proposed Traffic Control Devices —Sheet 2 of 4.......cccceeveeeevvvcnnnnnnenn. 4-41
Figure 4-5: Existing and Proposed Traffic Control Devices —Sheet 3 of 4.......ccceeveeeeevvcnnnnnnenn. 4-42
Figure 4-5: Existing and Proposed Traffic Control Devices —Sheet 4 of 4.......ccccecvveeviciieeennns 4-43
Figure 4-6: Existing Bicycle and Shared Use Facilities in the Project Study Corridor ................ 4-75

Figure 4-7: Planned Pedestrian, Bicycle and Shared Use Facilities in the Project Study

(6o ¢ T o] RSP OTR PSR PURRPRROPR 4-76
Figure 4-8: Proposed Pedestrian and Bicycle Intersection Controls —Sheet 1 of 3................... 4-89
Figure 4-8: Proposed Pedestrian and Bicycle Intersection Controls —Sheet 2 of 3................... 4-90
Figure 4-8: Proposed Pedestrian and Bicycle Intersection Controls —Sheet 3 of 3................... 4-91
Figure 4-9: Existing Freight Rail FACiliti@S......cccviiiiiiiiiiieeeeee e 4-94
Figure 5-1: General Land Uses in the Project Study Corridor.......covcveieeieciiireeeeeeeeeeciirreeeeeee e, 5-5
Figure 5-2: Planned and Proposed DevelopmeNnt........oeeeeieiieieiireeeeee e e e eeerreeeeeeee e 5-6
Figure 5-3: Project Study Corridor Neighborhoods ..........eeevvviiiiiciiieeeecieeeeeeeeee e, 5-15
Figure 5-4: Environmental Justice Areas within the Project Study Corridor.......cccccccovvevrnnnen. 5-32
Figure 5-5: Preferred Alternative Visual DiStricts ......ccceviiviiiiiiiniiiie e 5-73

BALTIMORE JMERNNN
REDgLINE
NN

XXi Red Line FEIS — Table of Contents



December 2012

Figure 5-6: Existing Parks and Recreation Areas along the Preferred Alternative Project Study

(0o T4 4 To [0 OO PP OPR PP 5-88
Figure 5-7: Air Quality Microscale Analysis SIteS.....ccccuiiieieeiii i 5-113
Figure 5-8: Noise and Vibration Monitoring Sites ........ccccceeiieeecciiiiiiee e, 5-128
Figure 5-9: Watersheds, Biological/Water Quality Monitoring Stations, and Floodplains ..... 5-143
Figure 5-10: Chesapeake Bay Critical Ar€a ......uuviv i 5-162
T I T B A T =Y o] [ -V USRS 5-185
Figure 5-12: Indirect and Cumulative Effects Boundary..........ccccovieeeiiiiiee i, 5-218
Figure 5-13: Present Transportation ProjeCtS.....ccovivivivivieiiiiiiiiiiiiirccsc s s 5-219
Figure 5-14: Foreseeable Future Transportation Projects........ccccouvveeeeeiieiccciieeeee e, 5-222
Figure 6-1: Section 4(f) Resources Affected by the Red Line Preferred Alternative.................... 6-3
Figure 6-2: Preferred AIREINAtiVe ..........ei it e et e e e e e e e e 6-8
Figure 6-3: Rendering of the Proposed Tunnel Portal on Edmondson Avenue ............ccc.cc...... 6-10
Figure 6-4: Rendering of Proposed Tunnel Portal on Boston Street.........ccccoveeevcieeeiciiieeeens 6-12
Figure 6-5: Examples of Typical Surface Station Platforms .........cccoveeeeeiiiiccccie e, 6-15
Figure 6-6: Underground Station Cross SECTIONS.......cccvvvveeieeiiiiicirreeeee e e e e e 6-16
Figure 6-7: Typical Underground Station ENtrancCe .......cccceeeeeiiieciiirreeeeee e e 6-17
Figure 6-8: Rendering of a Typical Ventilation STructure ........cceccvvveeeeeieiieiccirieeeee e, 6-17
Figure 6-9: Proposed Locations for Traction Power Substations and Central Instrument Houses

along the Red Line Project Study COrridor .....cuviiiieiiiiieiiieeeeeee et eeerrreeee e 6-19
Figure 6-10: Location of Proposed Inner Harbor Station ........cccccevveeeeeieiieccciinreeeee e, 6-20
Figure 6-11: Uplands Park and St. Bartholomew’s Episcopal Church.......cccccovvvvvvieiieiiicnnnnnnenn. 6-31
Figure 6-12: Canton Waterfront Park and Du BUrns Ar€Na.......cccccvveeeeeeeeieiiiinneeneeeeeeesennnenenn.s 6-32
Figure 6-13: Boston Street Pier Park and St. Casimir’'s Park.......ccoovveeeeiiiiieiiciinneeeieee e, 6-43
Figure 6-14: St. William of York Catholic Church and School ...........cccceeieiiiiiciiieeiereee, 6-44
Figure 6-15: Enoch Pratt Free Library, Edmondson Avenue Branch .......ccccoccvvvvevieiiieiicnnnnnnen. 6-45
Figure 6-16: Edmondson Village Historic DiStriCt .......cccvvverieeeiiiiiiiiieeeee e e 6-46
Figure 6-17: Allendale-West Mulberry Historic DiStriCt ........ccovivevivveeeeeeeeiiiiireeeeeee e, 6-47
Figure 6-18: Keelty Daylight Rowhouse Historic District at Gwynns Falls........ccccccceeevviennnnnnenn. 6-48
Figure 6-19: Greater Rosemont Historic DiStriCt ...... .o 6-49
Figure 6-20: Edmondson Avenue Historic DiSTriCt......c.eviiviviieiiiiiiiee e 6-50

BALTIMORE JMERNNN
REDgLINE
NN

XXii Red Line FEIS — Table of Contents



December 2012

Figure 6-21: Baltimore & Potomac Railroad (Philadelphia, Baltimore & Washington

e T To T=Te ) F RO PPNt 6-51
Figure 6-22: Union RAilroad ..........ueeieiiiiicieeee ettt e e e e e e e e e e e e ren e 6-52
Figure 6-23: Business and Government Historic DistriCt.........ooocvviieeeiiiiiccceeeee e, 6-53
Figure 6-24: Location of Avoidance AIternatives.......ccceeeecciieeeiciee e 6-56

Figure 6-25: Location of Inner Harbor Station Alternatives Considered in Least Overall
[ T 0 T g T 1 LY £] P URPR 6-63

Figure 7-1: Preferred Alternative with Rail Connections.........ccccccvveeeiciiiie e 7-3

BALTIMORE NN\
5\% DgLI ne

Xxiii Red Line FEIS — Table of Contents



December 2012

ES. Executive Summary

The Red Line project’s Final Environmental Impact Statement (FEIS) and Draft Section 4(f)
Evaluation describes and summarizes the transportation and environmental effects for the
implementation of a new east-west light rail transit (LRT) alignment in Baltimore County and
Baltimore City, Maryland. The Federal Transit Administration (FTA) is the lead federal agency
for this project, while the Maryland Transportation Administration (MTA) is serving as the
project sponsor. The Federal Highway Administration (FHWA) is a cooperating agency.

In August 2011, the President issued a memorandum entitled Speeding Infrastructure
Development Through More Efficient and Effective Permitting and Environmental Reviews,
which required federal agencies to identify and expedite a set of priority projects. In October
2011, the Red Line project was selected as one of 14 infrastructure projects around the country
for an expedited permitting and environmental review process.

To encourage transparency during the project development process, a Federal Infrastructure
Projects Dashboard allows the public to track the progress of each priority project. The
dashboard, which is part of the government's performance.gov website, highlights best
practices and successful coordination efforts that result in an efficient federal permitting
process and review decisions. The performance.gov website informs the public of actions that
require cooperation between federal agencies for the Red Line project. It summarizes the
substantial public involvement and outreach activities to refine and improve the project.

ES.1 Purpose of the Final Environmental Impact Statement

The FEIS builds upon the analysis in the Alternatives Analysis/Draft Environmental Impact
Statement (AA/DEIS), (September 2008) prepared for the Red Line project. The FEIS provides a
comparative analysis between the No-Build Alternative and the Preferred Alternative for the
Red Line project so that interested citizens, elected officials, government agencies, businesses,
and other stakeholders can assess the potential environmental and socioeconomic effects of
the Red Line project.

The FEIS was developed in accordance with the National Environmental Policy Act of 1969
(NEPA) and serves as documentation on the coordination conducted in compliance with Section
106 of the National Historic Preservation Act of 1966, as amended, and the Draft Section 4(f)
Evaluation prepared pursuant to Section 4(f) of the US Department of Transportation Act of
1966. The FEIS has been prepared to address comments received on the 2008 AA/DEIS, guide
decision-making and meet the federal and state regulatory obligations of the FTA and MTA.
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ES.2 Organization of the FEIS

The FEIS is divided into two volumes: Volume 1 presents the analysis of the No-Build
Alternative and the Preferred Alternative, and Volume 2 includes mapping of transportation
and environmental features in the project study corridor and the Plans and Profile Drawings of
the Preferred Alternative. Volume 1 of the FEIS contains nine chapters and appendices A
through K:

e Chapter 1 presents the project study corridor and the purpose and need for the project.

e Chapter 2 presents a chronology of the alternatives development and analysis for the
project. It includes a description of the alternatives considered in the FEIS: the No-Build
and Preferred Alternative. The alignment, stations, and project components of the
Preferred Alternative are described.

e Chapter 3 discusses the probable construction methods and activities for the Preferred
Alternative.

e Chapter 4 presents the existing and future transportation conditions in the project study
corridor under the No-Build and Preferred Alternative, and discusses commitments and
mitigation measures for potential transportation effects.

e Chapter 5 presents the existing and future environmental conditions in the project
study corridor under the No-Build and Preferred Alternative, and discusses
commitments and mitigation measures for potential environmental effects.

e Chapter 6 presents the Draft Section 4(f) evaluation, which discusses the effects of the
Preferred Alternative on public parks, recreational areas, and historic properties in
compliance with Section 4(f) of the US Department of Transportation Act of 1966.

e Chapter 7 presents an evaluation of the No-Build Alternative and Preferred Alternative
in meeting the project’s purpose and need.

e Chapter 8 presents a summary of the public outreach and agency coordination for the
Red Line project that has occurred since the publication of the AA/DEIS in September
2008.

e Chapter 9 presents a summary of the comments received on the AA/DEIS and responses
to those comments, as presented in Appendix A.

The appendices are included after Chapter 9 with the exception of Appendix A and I, which are
included on the DVD.

ES.3 Project Study Corridor

The Red Line project study corridor extends approximately 14 miles from the Centers for
Medicare & Medicaid Services (CMS) in the west, in Woodlawn (Baltimore County), to the Johns
Hopkins Bayview Medical Center campus in the east (Baltimore City). Eleven miles of the
project study corridor are in Baltimore City. The proposed Red Line light rail alignment would
utilize a combination of existing transportation rights-of-way for at-grade and aerial segments
and underground tunnels as identified in Figure ES-1.
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ES.4 Project Purpose and Need

The purpose and need for the Red Line project is summarized in Table ES-1.

Table ES-1: Project Purpose and Need

Purpose of the Project

Project Need

Improve transit efficiency by reducing travel

times for transit trips in the project study corridor

Roadway congestion contributes to slow travel
times for automobiles and buses in the project
study corridor

Increase transit accessibility in the project study
corridor by providing improved transit access to

Lack of convenient transit access to existing and
future activity centers in the project study

corridor, including downtown Baltimore, Fell’s
Point, and Canton, as well as employment areas
in Baltimore County to the west of Baltimore
Lack of viable transit options for east-west
commuters in the project study corridor

major employment and activity centers

Provide transportation choices for east-west
commuters in the project study corridor by
making transit a more attractive option
Enhance connections among existing transit
routes in the project study corridor

Lack of connections from existing transit routes
(including Central Light Rail, Metro, MARC, and
bus network) to the I-70 travel market on the
west side of the project study corridor, and to the
[-95 and East Baltimore travel markets on the
east

Need for economic development and community
revitalization in communities along the project
study corridor, both in Baltimore County and in
Baltimore City

Need to support the regional goal of improving
air quality by providing alternatives to
automobile usage

Support community revitalization and economic
development opportunities in the project study
corridor

Help the region improve air quality by increasing
transit use and promoting environmental
stewardship

ES.5 Alternatives Development
The alternatives development process summarized below is further described in Chapter 2 of
the FEIS and in Appendix |, Alternatives Technical Report — 2012 Update.

The 2002 Baltimore Regional Rail System Plan recommended a 109-mile Regional Rail System
with 66 new miles added to the existing 43 miles of Metro Subway and Light Rail lines. The
finished system could have as many as 122 stations, including 68 new stations in addition to the
54 stations that exist now. The Red Line, as now proposed with 19 stations, was identified as
one of the priority projects for the Plan’s implementation.

In 2003, the FTA issued a Notice of Intent to prepare an AA/DEIS for the Red Line, followed by
Scoping and Alternatives Development. Based on public and agency input, the FTA and MTA
developed a range of alternatives for consideration as part of the alternatives screening
process.

Between 2005 and 2007, FTA and MTA conducted an alternatives screening process which
identified a range of alternatives for detailed study in the AA/DEIS including: No-Build,
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Transportation Systems Management (TSM), Bus Rapid Transit (BRT), and LRT. The AA/DEIS was
circulated for public and agency comment between October 3, 2009 and January 5, 2010.
Although the AA/DEIS did not identify a Preferred Alternative, the FTA New Starts Process
requires that the local project sponsor identify a Locally Preferred Alternative (LPA).

In August 2009, the State of Maryland, with consensus from Baltimore City and Baltimore
County, identified an LPA which consists of an approximately 14-mile LRT alignment from CMS
in Baltimore County to Johns Hopkins Bayview Medical Center in Baltimore City, with tunnel
alignments under Cooks Lane and through downtown from Martin Luther King, Jr. Boulevard to
Boston Street.

Since the announcement of the LPA, the MTA has conducted technical studies, refined the LPA,
and continued public involvement and agency coordination activities, including the Station Area
Advisory Committees (SAACs). The results of these studies and definition of the Preferred
Alternative are presented in the FEIS and supporting technical reports.

In accordance with 23 CFR 771.129, the MTA prepared a reevaluation because more than three
years had passed since publication of the AA/DEIS for this project. MTA submitted the
reevaluation to FTA on August 16, 2012. The reevaluation compared the current Preferred
Alternative as examined in the FEIS to the build alternatives considered in the AA/DEIS, and
concluded that a Supplemental Environmental Impact Statement (EIS) of the AA/DEIS is not
required because there are no new significant environmental impacts beyond those evaluated
in the AA/DEIS. In correspondence dated September 17, 2012, FTA concurred with the findings
in the reevaluation but indicated that the FEIS should include the information on the changes in
the project so that these changes could be subject to public review.

ES.6 Alternatives Evaluated in the FEIS

ES.6.1 No-Build Alternative

The No-Build Alternative represents the future conditions of transportation facilities and
services in 2035 if the Red Line is not built. The No-Build Alternative consists of the transit
service levels, highway networks and traffic volumes, and forecasted demographics for the year
2035 that are projected in the 2011 Baltimore Regional Transportation Board’s Constrained
Long Range Plan (CLRP), Plan It 2035. The No-Build Alternative provides a baseline by which the
environmental effects of the Preferred Alternative are compared.

ES.6.2 Preferred Alternative

The Preferred Alternative is a 14.1-mile light rail transit line that would operate from the CMS
in Baltimore County to the Johns Hopkins Bayview Medical Center campus in Baltimore City.
For presentation purposes, the project study corridor has been divided into five segments
(Figure ES-1). Approximately 3 miles of the Preferred Alternative would be in Baltimore
County following this general alignment: adjacent to the south side of Security Boulevard; on
an aerial structure over 1-695; adjacent to existing parking lots at the Social Security
Administration and along the north side of the 1-70 ramp to 1-695; on existing excess
pavement of westbound I-70; and on a new alignment across the southwest quadrant of the
existing interchange at the end of 1-70.
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The Preferred Alternative would enter into a tunnel through a portal on the northwest side of
the intersection of Cooks Lane/Forest Park Avenue/Security Boulevard. The Cooks Lane Tunnel
would be approximately 1.3 miles centered underneath Cooks Lane to Coleherne Avenue
curving left towards Edmondson Avenue to a tunnel portal in the median of Edmondson
Avenue west of Swann Avenue (Figure ES-2). The Red Line would continue for approximately
3.3 miles in median of US 40 along Edmondson Avenue/Franklin Street/US 40 lower level
roadway right-of-way.

Figure ES-2: Rendering of Tunnel Portal of Edmondson Avenue

The Red Line would enter the Downtown Tunnel alignment within the median of US 40
immediately west of North Schroeder Street bridge and continue in a tunnel alignment
underneath Fremont Avenue, Lombard Street, President Street, Fleet Street and Boston Street
for approximately 3.4 miles to a tunnel portal in the median of Boston Street east of the
intersection with Montford Avenue/Hudson Street. The Red Line would continue the remainder
of the 3.2 miles of the project along the median of Boston Street; transitioning on new right-of-
way to the west side of Haven Street continuing north across Haven Street into Norfolk
Southern (NS) railroad right-of-way; continuing north over Eastern Avenue ascending and
turning east onto a new aerial structure over the NS railroad, CSX railroad, and local city streets
to the Johns Hopkins Bayview Medical Center campus; traversing the campus on a future
Cassell Drive, Alpha Commons Boulevard, and Bayview Boulevard; the alignment continues
north and east adjacent to I-895 terminating at the Bayview MARC Station.
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ES.6.3 Stations and Park-and-Ride Facilities

The Preferred Alternative has 19 stations: 14 surface and five underground. There are five park-
and-ride facilities proposed for the Preferred Alternative, all of which would be surface parking
lots. Two of the five park-and-ride lots would be constructed by separate initiatives (West
Baltimore MARC and Bayview MARC) but passengers would be able to park at these facilities and
ride the Red Line or the MARC. Figure ES-3 depicts the concept plan for the |-70 Park-and-Ride.

Figure ES-3: I-70 Park-and-Ride Concept
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ES.6.4 Operations and Maintenance Facility

The Operations and Maintenance Facility (OMF), as proposed, would be comprised of 11
parcels, consisting of a total of 20.8 acres, in Baltimore City along the south side of US
40/Franklin Street centered on Calverton Road between Franklintown Road and Warwick
Avenue, and referred to as the Calverton Road site. The OMF is where light rail cars would be
stored, maintained, and dispatched each day on their daily routes. The facility would
accommodate administrative functions and light rail operation functions for the Preferred
Alternative. Example operations and maintenance facilities are shown in the photos below.

Maintenance Facility in Tampa, Florida Maintenance Facility in a historic industrial
neighborhood in Charlotte, North Carolina

ES.6.5 System Components

Traction power substations (TPSS), signal central instrument houses (CIH), and an overhead
catenary system (OCS) would be placed along the alignment to provide electricity and operating
signals for the Red Line light rail vehicles. For the underground portion of the Red Line,
mechanical ventilation systems would be required, including a combination of fans, air
plenums, and air shafts that connect the tunnels and station platform areas to outside air.

ES.7 Construction of the Preferred Alternative

Construction of the Preferred Alternative is anticipated to begin in 2014 and finish in 2021. The
various work activities to be performed over an estimated 7-year construction period would
include the following facility and system items:

e Demolition of existing structures, as needed

e Construction of a double-track alignment beginning at the CMS Station, the west
terminus, and ending at Bayview MARC Station, the east terminus

e Construction of tail tracks for light rail vehicles at the CMS Station and Bayview MARC
Station beyond the operating limits of the Red Line

e Construction of an OMF for storage of up to 38 light rail vehicles
e Construction of TPSS, OCS, and CIH

e Construction of track crossovers to enable single track operations, as needed
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Construction/modification of aerial structures: 1-695, Woodlawn Drive, Ingleside
Avenue, Eastern Avenue, NS/CSX/I-895

Construction of 19 stations (14 surface and 5 underground)

Construction of ventilation system elements including ventilation buildings, fans, air
plenums, and shafts for the underground sections

Construction of three park-and-ride lots: Security Square, 1-70 and Brewers Hill/Canton
Crossing Construction of protective measures for adjacent utilities and structures

Construction of retaining walls for bridges and tunnel portals approaches
Construction of tunnel segments by tunnel boring machines (TBMs)

Cut-and-cover or open-cut construction of portal structures, tunnel sections, and
underground stations

Relocation, modification, or protection of utilities in conflict or impacted by excavations
for street-level track work, tunnels, bridge, and station construction

Construction of level boarding station platforms at street-level locations
Construction of both surface drainage and sub-drainage systems

Installation of intersection controls including traffic signals, pedestrian signals, flashers,
and gates

Construction of station finishes, such as canopies, shelters, ticket vending equipment,
agent booths, station furniture, ramps, escalators, etc.

Modifications to existing buildings, as required, to protect them from the effects of

adjacent construction

The types of equipment that would be used for construction activities include various earth-
moving apparatus (excavators, graders, bulldozers, loaders, etc.), cranes, pile drivers, augers,

drilling equipment, compaction rollers and tampers,
concrete trucks, pumping equipment,
generators/compressors, and various types of trucks
(flat bed, dumps, trailers, etc.).

To enable construction of the underground segments
of the project, several different tunneling
construction methods for different portions of the
tunnel are being considered, including excavation of
the running tunnels by TBMs, cut-and-cover
excavation for underground stations and tunnel
portals, as well as some drilling and blasting at certain
areas. The photo identifies an example of the drilling
and blasting process.

Example of drilling and blasting process
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The FEIS identifies the location of proposed construction staging areas throughout the project
study corridor that may be used for the storage of materials and equipment, and other
construction-related activities.

Concurrent with FEIS preparation, the Red Line project is undergoing Preliminary Engineering,
and detailed project design and construction information is being developed. Thus,
construction methods and activities described in Chapter 3 of the FEIS are based on conceptual
studies, as well as other projects of a similar nature with regard to construction methods and
activities. As such, these methods and activities will continue to be refined during Final Design,
which will occur after completion of the NEPA process. For example, some of the initial
construction methodologies may change as the design develops, particularly since the
construction contracts for the project could be issued as Design-Build or Design-Bid-Build, or
other delivery methods.

The MTA construction specifications will require that construction contractors comply with
applicable environmental regulations and obtain necessary permits for the duration of
construction. Construction of the project will follow applicable federal, state, and local laws for
building and safety, as well as local noise ordinances, as appropriate.

In an effort to avoid and/or minimize potential adverse effects during construction of the
project, a number of environmental commitments and mitigation measures have been
identified, which construction contractors will be required to follow. As such, these
environmental commitments and mitigation measures will be included as part of the project’s
construction contracts and/or permit conditions. These environmental commitments and
mitigation measures are identified as applicable, within the construction impact discussions of
the transportation and environmental resource sections in Chapters 4 and 5 of the FEIS.

ES.8 Summary of Potential Transportation, Socioeconomic and
Environmental Effects

The discussion that follows is a summary of the anticipated long- and short-term effects as a
result of construction and operation of the Preferred Alternative. Long-term effects with and
without the Preferred Alternative have been assessed for 2035, while short-term effects are
those associated with construction activities, which have been assessed for a peak construction
year of 2016. Details on anticipated long-term effects of the No-Build Alternative are included
in Chapters 4 and 5 of the FEIS along with a more detailed discussion of effects for the
Preferred Alternative. Details on short-term effects of both alternatives are detailed in Chapters
3, 4 and 5 of this FEIS.

ES.8.1 Transportation (FEIS Chapter 4)

a. Public Transportation (FEIS Section 4.1)

Under the Preferred Alternative, the type and quality of transit service in the project study
corridor would be improved by adding a new LRT line. A fixed transitway with dedicated right-
of-way would provide faster and more reliable service than current bus service, which runs in
mixed traffic. The Preferred Alternative would provide park-and-ride facilities and bus service
that would expand the ridership market by providing access to the proposed Preferred

BALTIMORE RN\
REDgLINE
NN

ES-10 Red Line FEIS — Executive Summary



December 2012

Alternative service. In addition, the Preferred Alternative would introduce a new east-west LRT
service in the project study corridor, which would be served by a network of feeder bus routes.
Feeder bus services increase ridership on rail systems by providing connections between rail
stations and homes, businesses, or other destinations.

The total daily boardings for the Preferred Alternative in 2035 is estimated to be 54,520 at the
19 proposed stations located throughout the project study corridor. Close to 226,000 daily
linked trips are estimated by 2035 with the No-build Alternative. With the Preferred
Alternative, this estimate would increase by 8 percent, adding an additional 18,410 transit trips.
An analysis was done by station of individual boardings and alightings (passengers getting on
and off a light rail vehicle, respectively) (Table ES-2). This analysis identified the Inner Harbor
Station located in the central business district (CBD) area as the station with the highest
number of boardings, approximately 13,000 per day.

Other stations with significant activity (boardings greater than 4,000 per day) include: Howard
Street/University Center Station, West Baltimore MARC Station, and Brewers Hill/Canton
Crossing Station. The high use of these stations is not surprising, as they provide connections to
other primary transit routes, as well as access to major employment centers, residential areas,
and tourist attractions. The Social Security Administration and the Bayview Campus Station

show substantial activity with station boardings greater than 1,800 per day.

Table ES-2: Light Rail Daily Boardings Projections (2035)

. Daily Boardings (On) Daily Boardings (Off) Total
Station .
Boarding
Eastbound | Westbound | Eastbound | Westbound

CMS Station' 1,249 0 0 771 1,010
Security Square Station 2,747 30 30 1,627 2,220
zﬁac;?;:ecurlty Administration 1751 %6 166 3212 2580
I-70 Park-and-Ride Station 2,905 74 34 1,230 2,120
Edmondson Village Station 1,546 174 131 442 1,150
Allendale Station 1,343 99 61 493 1,000
Rosemont Station 3,079 351 297 1,537 2,630
West Baltimore MARC Station 4,480 1,410 763 2,441 4,550

Harlem Park Station 892 270 197 217 790
Poppleton Station 304 284 703 751 1,020
E'mz:dsfattr;e;/ University 2,745 2,729 5,180 4,203 7,430
Inner Harbor Station 4,879 4,130 9,690 7,165 12,930
Harbor East Station 119 831 2,481 599 2,020
Fell’s Point Station 187 1,142 793 298 1,210
Canton Station 164 1,370 1,117 218 1,430
straeg/ivoenrs Hill/Canton Crossing 276 5 945 1,906 206 4,170
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Table ES-2: Light Rail Daily Boardings Projections (2035)
. Daily Boardings (On) Daily Boardings (Off) Total
Station .
Boarding
Eastbound | Westbound | Eastbound | Westbound
nghlandtown/Greektown 14 3176 2106 147 2720
Station
Bayview Campus Station 0 871 2,519 277 1,830
Bayview MARC Station' 0 2,923 504 0 1,710
Total 28,680 25,840 28,680 25,830 54,520

Note: ' Station Termini

During construction, local area transit would be affected by lane closures and restrictions within
the project study corridor. These disruptions could include: bus stop closures, provision of
temporary bus stops, schedule delays, and bus route detours. Affected transit stops would be
temporarily relocated to the nearest possible location.

b. Roadways and Traffic (FEIS Section 4.2)

The roadway network assumed for the Preferred Alternative would include the existing
roadway and transit network, as well as planned and programmed improvements in the
region’s adopted and financially constrained Long-Range Plan (Plan It 2035), the Baltimore
Region Transportation Improvement Program (TIP), and approved developer projects along the
project study corridor. The improvements that would directly impact travel demand in the
project study corridor are:

e Security Boulevard Extension Existing Terminus to Fairbrook Road
e Uplands Development
e US 40/Edmondson Avenue Bridge expansion over Gwynns Falls/CSX Railroad
e West Baltimore MARC Station Improvements
e Boh-Donnell Connector
e Bayview MARC and Intermodal Station
In addition, the Preferred Alternative would include the following:
e Security Square park-and-ride (375 spaces)
e New I-70 park-and-ride (700 spaces)

e Operations and Maintenance Facility at US 40/Calverton Road (200 employee parking
spaces)

e Brewers Hill/Canton Crossing park-and-ride (600 spaces)

Constructing the Preferred Alternative would require permanent changes to a number of
roadways along the proposed alignment to allow for the LRT to operate in an exclusive
guideway and thereby provide a time advantage to transit vehicles. The Preferred Alternative
also includes a re-configuration of the 1-70 roadway between 1-695 and Security
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Boulevard/Cooks Lane. The reconfiguration of [-70 includes three connections. These
connections are with Parallel Drive, the proposed |-70 Park-and-Ride Station, and a new re-
configured signalized intersection at the end of 1-70 with Security Boulevard, Cooks Lane, and
Forest Park Avenue. The reconfiguration of I-70 and the new connections would alter the traffic
flows that exist today, but all traffic movements would be able to be maintained that exist
today.

To construct the Preferred Alternative while minimizing property impacts along the project
study corridor, the number of traffic lanes would have to be reduced in certain areas. The
roadways that would experience a reduction because of the allocation of exclusive lanes for the
Preferred Alternative include: Security Boulevard, 1-70, Edmondson Avenue, West Franklin
Street, Franklintown Road, US 40 lower level roadway section, and Boston Street.

Alpha Commons Drive would be closed (but this is being done as part of the Johns Hopkins
Master Plan for the Johns Hopkins Bayview Medical Center campus), and therefore access to
the existing buildings would be from Cassell Drive and Bayview Boulevard.

Besides reducing the number of traffic lanes, street patterns would be modified in a number of
other ways, including: regulating new turn restrictions, closing some accesses, and removing or
installing new traffic signals at several intersections along the alignment where the LRT crosses
high-volume side streets.

Construction of the Preferred Alternative would result in roadway closures, detours, and
disruption of traffic during peak and non-peak times. Access to local businesses through
existing or temporary driveways would be provided where possible; however, there may be
some times when access cannot be maintained.

c. Parking (FEIS Section 4.3)

The implementation of the Preferred Alternative would require the permanent elimination of
741 parking spaces along the project study corridor, and would provide 1,134 new parking
spaces at park-and-ride facilities. Approximately 400 vehicles which are currently parking in the
eliminated spaces could be accommodated nearby (relocated to the adjacent blocks), leaving
380 spaces that would be permanently displaced by the project, and that could not be
accommodated at nearby locations on adjacent streets. The locations where parking loss would
be the greatest include:

e Social Security West parking lot adjacent to I-70 (30 parking spaces eliminated)

e Edmondson Avenue from Cooks Lane to Franklintown Road (58 parking spaces
eliminated)

e Calverton Road because of Red Line OMF (105 parking spaces eliminated)
e Boston Street from Chester Street to Conkling Street (126 parking spaces eliminated)
On-street parking along Edmondson Avenue, Franklintown Road, Franklin Street, Mulberry

Street, Boston Street, and Haven Street, as well as in the proposed station and tunnel portal
construction areas within the downtown tunnel corridor would be lost during construction. Off-
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street parking spaces would also be affected during construction at various locations
throughout the project study corridor.

MTA will work with the contactor to develop a plan to minimize the temporary loss of parking
during construction. MTA will coordinate with stakeholders and businesses affected by the loss
of loading zones to identify alternate or temporary loading areas during construction.

d. Pedestrian and Bicycle Facilities (FEIS Section 4.4)

It is MTA policy that all future MTA transit systems accommodate bicycles. The Preferred
Alternative would provide bicycle access to stations by perpendicular access streets that
comprise the bicycle network in the project study corridor. The Preferred Alternative would
provide sidewalk widths of 5 to 6 feet where possible. Lighting and landscaping would help
create a safe and attractive environment that is bicycle and pedestrian-friendly; enhance
visibility between bicyclists and pedestrians and other traffic; and increase access to transit and
destinations throughout the region.

e. Freight Railroad Facilities (FEIS Section 4.5)

There would be no long-term permanent effects to freight railroad facilities or services.
Activities associated with the construction of the Preferred Alternative will be coordinated with
NS, CSX, Amtrak, and Canton Railroad to minimize effects to their facilities and services during
construction.

f. Safety (FEIS Section 4.6)

Strategies such as crime prevention through environmental design and the use of police,
private security patrols, and security cameras would be employed as appropriate to make the
LRT facilities as safe and secure as possible. Design considerations such as platform location and
length, pedestrian crossings, and alignment design would be used to ensure that the project
operates to the safest extent possible.

The introduction of construction equipment and activities throughout the project study corridor
could result in potential safety hazards for pedestrians and motorists. In addition, construction
workers operating or working in concert with equipment at various surface and underground
construction locations could create increased risk to safety and security.

ES.8.2 Environment (FEIS Chapter 5)

Transportation projects have the potential to cause direct, indirect, or cumulative impacts to
natural and human environments. The Preferred Alternative is anticipated to have limited
potential adverse effects while having beneficial effects related to increased mobility and
improved access along the project study corridor. Findings of the impact analyses are
summarized in this section. The intent of this section is to summarize key resource effects, both
adverse and beneficial.

a. Land Use (FEIS Section 5.2)
Long-term effects to land use in the project study corridor resulting from the Preferred
Alternative would be minimal because the current land use plans and zoning for Baltimore
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County and Baltimore City have been developed to anticipate the Red Line project, and to
maximize the potential benefits from the project.

Overall short-term effects to land use during construction are expected to be minimal and short
in duration, as most parcels in the study area would not be directly affected by construction,
except to the extent that there is traffic congestion or lane and sidewalk closures that would
affect vehicular or pedestrian access. Pedestrian and vehicular access restrictions to some
properties throughout the project study corridor would range from several hours to up to 4
years. Overall, however, while the construction activities may affect access to individual parcels
or businesses, these activities are not expected to affect or change land use.

b. Neighborhoods and Community Facilities (FEIS Section 5.3)

The Red Line would not substantially alter neighborhood character within the project study
corridor. The Preferred Alternative would provide mobility benefits to neighborhood residents
by improving access to transit and destinations within the project study corridor.

The Preferred Alternative will not require any acquisition of real property that would result in
an involuntary residential displacement (Md. Laws Chapter 569, 2009). Physical effects to
neighborhoods would include business displacements, property acquisitions, changes to the
visual environmental and setting of neighborhood areas, loss of parking, and noise and
vibration impacts. The new LRT system and accompanying features would be carefully designed
to be harmonious, to the maximum extent practicable, with the surrounding environment,
where feasible.

The Preferred Alternative is not anticipated to have long-term effects on neighborhood
cohesion because the proposed transit service would operate almost entirely on existing
roadways and thoroughfares or in a tunnel. The Preferred Alternative would serve as a catalyst
for greater pedestrian activity and would provide improved accessibility for pedestrians and
bicyclists in many areas.

The implementation of the Preferred Alternative would require both temporary and permanent
loss of parking spaces within the project study corridor. On-street parking losses would be
greatest along portions of Edmondson Avenue and Boston Street because of the need to widen
these roadways to accommodate the proposed alignment.

The Preferred Alternative would not result in the displacement of community facilities such as
schools, libraries, places of worship, emergency services, or park and recreation areas.
Increased access and reduced congestion resulting from the Preferred Alternative are
anticipated to improve emergency response times overall within the project study corridor.

Construction of the Preferred Alternative would result in the temporary intrusion of through
traffic into local neighborhoods because of congestion and/or detours, disruption of access by
motorized and non-motorized modes to local businesses, and the temporary loss of on-street
parking. Local businesses could be affected by temporary changes in vehicular and pedestrian
access during construction. Local area transit service could be temporarily diverted or relocated
to provide service affected by construction activities.
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c. Environmental Justice (FEIS Section 5.4)

The project study corridor for the Preferred Alternative includes all or parts of 55 US Census
tracts (47 in Baltimore City and 8 in Baltimore County). Forty-three out of 55 census tracts (78
percent) were identified as minority and/or low-income areas using the 50 percent threshold or
the “meaningfully greater” threshold criteria for presence of a minority population, a low-
income population or both. These locations were considered environmental justice (EJ) areas
for the purposes of the FEIS impact analysis.

The MTA and FTA have concluded that the Preferred Alternative as a whole would not have
“disproportionately high and adverse effects” on EJ populations. The Preferred Alternative has
the potential to cause adverse effects on EJ populations, while also benefiting EJ populations.
Potential adverse effects on EJ populations in the study corridor include:

e Business property acquisitions, including some business relocations
e Partial residential property acquisitions (no residential displacements)
e Parking impacts

e Noise and vibration impacts during construction and operation

While these adverse effects would occur on EJ populations, the EJ populations in the corridor
benefit from the project. The Preferred Alternative would provide a much-needed
improvement in transit service in Baltimore, creating much faster and more direct transit access
from residential neighborhoods in EJ areas to employment and commercial centers in Baltimore
City and in Baltimore County. This improvement would benefit low-income and minority areas
throughout the project corridor, including transit-dependent residents of those areas. Some of
the EJ areas that would be most directly affected, such as neighborhoods along Edmondson
Avenue, would be among the principal beneficiaries of the project; the Preferred Alternative
would greatly improve access to residences and businesses along Edmondson Avenue, helping
to promote economic growth.

d. Property Acquisitions and Displacements (FEIS Section 5.5)

The majority of the property acquisitions would be “sliver takes,” or narrow strips of property
located directly adjacent to the proposed project, meaning the majority of the property would
remain with the current owner and, in most cases, the acquisition would not affect the use of
the property. It is estimated that 192 properties would require either a partial or total right-of-
way acquisition, totaling approximately 1,840,801 square feet (42 acres) of property. Of these
properties, 169 would require partial property acquisition. The majority of these partial
acquisitions would occur within the US 40 segment, where narrow strips of right-of-way
acquisition from 97 residential properties would be required.

The remaining 23 properties would require total property acquisition and displacement (13
commercial, three industrial, one institutional, and six governmental). Any property that is not
currently vacant and would be acquired in full, or a property where the access is permanently
eliminated because of the Preferred Alternative, would be considered a displacement. Ten of
the displacements are located within the proposed OMF site. The Preferred Alternative will not
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require any acquisition of real property that would result in an involuntary residential
displacement (Md. Laws Chapter 569, 2009).

The MTA is working with Baltimore City on a Memorandum of Understanding (MOU) for the
Red Line project, which would allow the City to conduct acquisition activities for the Preferred
Alternative. At the request of the MTA, the City may acquire property rights needed to widen
the public right-of-way to accommodate the project. Prior to construction, the City shall convey
rights to MTA for the MTA to own, operate, and maintain the Preferred Alternative within the
dedicated public right-of-way.

By removing tax-paying properties from the tax base, and converting them to a non-tax-paying
public use, some property tax revenues would be permanently lost. However, these
acquisitions would result in a negligible loss of property tax revenue to the State, Baltimore
County, and Baltimore City when compared to overall tax revenues as detailed in Chapter 5 of
the FEIS and in the Property Acquisition and Displacements Technical Memorandum (refer to
Appendix D of the FEIS).

Temporary surface easements are necessary for project construction, and access is granted for
a certain period of time (typically the time of construction activities). Specific activities requiring
temporary surface easements may include grading, building formwork for concrete, structural
erection, vehicular/equipment access, worker access, etc. A total of approximately 538,568
square feet (12 acres) of temporary easements would be needed for the Preferred Alternative.
The temporary easement requirements would impact 269 properties.

During construction, it would be necessary to limit vehicular and pedestrian access in certain
areas to address public safety and to accommodate the variety of machinery, storage areas,
and construction activities that would occur. Generally, the method of construction would
determine the extent of access limitation that would occur along the various lengths of the
alignment. It would be necessary to restrict access to buildings for periods ranging from several
hours to up to 4 years. The MTA will coordinate with the occupants concerning the affected
locations and relocation options.

For example, at the proposed Fell’s Point station, the properties located on the south side of
Fleet Street between Bethel Street and Broadway would have prohibited access for
approximately 9 to 12 months during station excavation and slurry wall construction.
Therefore, the MTA conservatively assumes building occupants would need to relocate
temporarily during the construction period. While MTA will coordinate with the occupants
concerning temporary relocation options, the building occupants could choose not to return to
their former building locations.

In other locations, construction-related activities might need to occur in the basements of
certain buildings to minimize potential damage during construction. Though access to the
ground and upper floors would generally be provided, access to some basements might be
temporarily restricted. In such cases, it is not anticipated that MTA would need to acquire the
buildings or permanently displace the residents and businesses from the buildings adjacent to
the construction work.
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e. Economic Activity (FEIS Section 5.6)
The Preferred Alternative would result in new permanent MTA employment positions in
operations and maintenance during and after construction, when open for service. Regionally,
the Red Line would provide economic benefits by improving transit access and mobility for the
work force and consumers within the
corridor. Job opportunities would fall into two
categories; new jobs and better access to
existing jobs.

The MTA has begun work on an initiative that
would lead to future employment and
training opportunities for local area residents
as well as expanded opportunities for local
disadvantaged businesses. The initiative will
outline a policy and identify potential
programs to "put Baltimore to work on the
Red Line" as summarized in the Baltimore City
Red Line Community Compact (see right). The
Compact is available on the project website.
The MTA anticipates having a policy and
program in place before construction
contracts are advertised (Economic Activity

Technical Memorandum, 2012).

Red Line Community Compact

In the long-term, better access to existing jobs within the project study corridor would occur.
Major employers such as the CMS, Social Security Administration and companies located
downtown and at Harbor East would benefit from higher quality transit access and service.
Residents who live within the project study corridor not only would have better access to jobs
within the project study corridor but to jobs that can be reached via new connections to MARC,
Central Light Rail, and Metro. Implementation of the Preferred Alternative would provide
access to employment to a greater number of people, and would potentially allow employers to
draw upon a larger worker pool within the region.

The Economic and Job Impacts of the Construction of the Red Line Mass Transit System on
Baltimore City (Baltimore City study) was completed in November 2009 on behalf of Baltimore
City. The report concluded that the construction of the Red Line would generate substantial
economic benefits to Baltimore City and the portion of Baltimore County within the study
corridor. The following is a summary of anticipated Red Line construction effects to local
employment and economy:

e The construction of the Red Line would create or support approximately 9,800 direct
construction and related jobs earning $539.7 million in salaries and wages over the
construction period

e Including multiplier effects, the construction of the Red Line would create or support
approximately 15,000 jobs earning $775.2 million in salaries and wages over the
construction period
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e The initial 3-year design and planning phase of the Red Line project would generate
$273.4 million in economic activity in Baltimore City and create or support
approximately 2,050 jobs earning $102.7 million in salaries and wages

e The construction phase of Red Line project would generate $1.8 billion in economic
activity and create or support approximately 12,950 jobs earning $672.5 million in
salaries and wages

Operation and maintenance of the Preferred Alternative could create an additional 200 MTA
jobs. The construction phase of the Red Line would likely create job opportunities specifically
for residents of in the project study corridor.

In the short-term, disruptions to businesses adjacent to the construction site may occur.
Temporary effects from construction to adjacent businesses would include:

e Alterations to property access
e Loss of parking, especially short-term street parking
e Airborne dust

e Noise and vibrations from construction equipment and vehicles

f. Visual and Aesthetic Resources (FEIS Section 5.7)

The introduction of an LRT system into the project study corridor would introduce new visual
features that have been assessed in detail in the FEIS. An example of a new visual feature would
be the tunnel portal proposed on Boston Street, as shown in Figure ES-4. Effects on visual and
aesthetic resources were based on the amount of change the introduction of light rail transit
components and operation would have on existing visual conditions, and rated as low, medium,
or high. Of 16 visual districts or sub-districts identified throughout the project study corridor,
the Preferred Alternative would have an overall visual effect of "high" on one sub-district, and
an overall visual effect of "medium to high" on five sub-districts. It should be noted that while a
component that contrasts substantially from the existing context may be characterized as
having a high visual effect, the effect may be considered positive or negative by the community.

Introduction of construction equipment, trucks, fencing, or walls surrounding proposed
construction staging and laydown areas, as well as fugitive dust, would create a temporary
aesthetic/visual effect to neighborhoods surrounding or adjacent to where these activities
would occur.
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Figure ES-4: Rendering of Tunnel Portal on Boston Street

g. Parks, Recreation Land and Open Space (FEIS Section 5.8)

Eleven parks, recreation lands, or open space areas are located within or adjacent to the
Preferred Alternative. Long-term and short-term effects to park, recreation and open space
areas are limited and include:

e Chadwick Elementary School — Of the 13.4-acre parcel, 0.7 acre of the property would
be required for construction of and access to a proposed TPSS;

e Uplands Park — Of the 33.6-acre property, a temporary easement of 0.1 acre would be
required to accommodate two eastbound lanes of traffic on the south side of
Edmondson Avenue during construction, as well as a temporary sidewalk to maintain
pedestrian access during construction.

e Edmondson-Westside High School — Of the 26.0-acre property, approximately 150
square feet of school property near the Edmondson Avenue and Athol Avenue
intersection would be purchased in fee simple to accommodate intersection
improvements and stormwater management. A temporary easement of 0.1 acre along
Edmondson Avenue would be required for grading, and erosion and sediment control
measures.

e Boston Street Pier Park — Of the 0.8-acre property, a fee-simple area of less than 0.1
acre would be required from this park to accommodate stormwater management for
the Preferred Alternative. A temporary easement of less than 0.1 acre would be
required for grading, sidewalk reconstruction and erosion and sediment control along
Boston Street.
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e St. Casimir’s Park — Of the 1.4-acre property, a fee-simple area of less than 0.1 acre
would be required to accommodate stormwater management for the project. A
temporary easement of less than 0.1 acre would be required for curb and sidewalk
reconstruction and mill and overlay work on Boston Street.

e Canton Waterfront Park — A temporary easement of 0.1 acre would be required from
the 1.4-acre park property for curb and sidewalk reconstruction and erosion and
sediment control facilities along Boston Street.

e Canton Park/Du Burns Arena — A temporary easement of less than 0.1 acre would be
needed from the 2.5-acre property for sidewalk repairs and modifications.

Each affected park, recreation land, and open space identified above would experience
temporary impacts because of nearby construction activities.

h. Built Historic Properties (FEIS Section 5.9)

Seventy-eight historic properties were identified within the Red Line project’s Area of Potential
Effect (APE). One historic property, the Franklintown Road over Dead Run Bridge (SHA #B0096),
is located within Baltimore County. Other historic properties are located in Baltimore City. Two
of the National Register (NR)-listed properties, Davidge Hall and the Star-Spangled Banner Flag
House, are National Historic Landmarks (NHL). In accordance with Section 106, the Preferred
Alternative would have:

e no effect on 45 individual historic properties;

e no adverse effect on 28 individual historic
properties; and

e an adverse effect on five individual historic
properties, located in Baltimore City: Poppleton
Fire Station (Engine House No. 38) — see photo,
Business and Government Historic District, South
Central Avenue Historic District, Fell’s Point
Historic District, and Public School No. 25
(Captain Henry Fleete School).

Therefore, an overall finding of adverse effect on historic
properties has been proposed for the Preferred
Alternative. The historic properties that have proposed
adverse effects by the Preferred Alternative are located
within Baltimore City. The proposed findings have been submitted to the Maryland Historic
Trust (MHT) and consulting parties for their review.

Poppleton Fire Station (Engine House No. 38)

Short-term noise, vibration, visual, and traffic effects would occur during construction. Historic
buildings located adjacent to construction activities may be monitored to avoid unanticipated
adverse effects. Special attention would be paid to potential effects for historic properties that
may require underpinning.

A consulting party meeting was held on September 25, 2012 to share project information and
listed/eligible historic properties within the APE identified. A second meeting was held on

BALTIMORE RN\
REDgLINE
A

ES-21 Red Line FEIS — Executive Summary



December 2012

October 17, 2012 to provide an overview of potential effects, and to discuss potential
avoidance, minimization, and mitigation measures. Additional consulting party meetings are
being planned to continue discussions on the effects, potential avoidance, minimization and
mitigation measures, and the Programmatic Agreement.

In a letter dated November 6, 2012, the FTA notified the Advisory Council on Historic
Preservation (ACHP) of the proposed finding of adverse effect on historic properties. The FTA
asked the ACHP to review information attached to the letter, to determine if the agency wishes
to join the consultation process.

FTA has identified and contacted nine federally-recognized Native American tribes in October
2012, including the Absentee-Shawnee Tribe of Oklahoma, Delaware Nation, Delaware Tribe of
Indians, Eastern Shawnee Tribe, Oneida Indian Nation, Onondaga Nation, Saint Regis Mohawk
Tribe, Shawnee Tribe, and Tuscarora Nation. In addition, FTA has identified and contacted
state-recognized tribes with cultural ties to the project area, including the Piscataway Indian
Nation, Inc., Piscataway Conoy Confederacy and Subtribes, Inc., and the Cedarville Band of
Piscataway Indians.

Additional tasks are required to complete the Section 106 process. Comments on the proposed
effects determinations in the Section 106 Assessment of Effects for Built Historic Properties from
MHT, consulting parties, and the public will be incorporated into a final Section 106 Assessment of
Effects for Built Historic Properties. Additional consulting parties meetings will be held in December
and January, as appropriate, to discuss comments on the effects determinations and finalize the
Programmatic Agreement (refer to FEIS Appendix H for the Draft Programmatic Agreement).
Following formal concurrence on the effects determination and Programmatic Agreement, the
Programmatic Agreement will be circulated for signatures. The executed Programmatic Agreement
will be completed prior to the Record of Decision (ROD).

i. Archeological Resources (FEIS Section 5.10)

The archeological analysis completed to date has identified 22 areas of sensitivity within six
archeological study zones in the limit of disturbance of the Preferred Alternative with the
potential to contain archeological resources.

The proposed archeological field effort will be undertaken in two stages:

e Stage 1 - which is currently underway, includes testing of permeable, accessible surface
alignment segments within areas of archeological sensitivity in the limit of disturbance.
Field surveys include hand-excavated shovel test pits. It is anticipated that this effort,
including archival research, shovel test pits, and geomorphological investigations, would
be completed prior to the issuance of the ROD based on access to properties.

e Stage 2 - would be undertaken after the issuance of the ROD. It is anticipated that this
effort would include Phase IB identification survey of below-ground alignment section,
potential Phase Il archeological evaluation studies of archeological sites identified within
Stage 1, and Phase Il archeological data recovery efforts for National Register-eligible
sites that cannot be avoided by the effects of the Preferred Alternative. The draft
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Section 106 Programmatic Agreement outlines these work efforts (refer to FEIS
Appendix H).

Potential archeological resources that would be affected by the Preferred Alternative would be
documented prior to construction. Once the Preferred Alternative is constructed and
operational, it is anticipated that no further effects to archeological resources would occur.

j- Air Quality (FEIS Section 5.11)

Impacts to air quality from Environmental Protection Agency (EPA)-designated criteria
pollutants were assessed for compliance with EPA Transportation Conformity Rule (40 CFR 93),
consistent with the National Ambient Air Quality Standards (NAAQS). No long-term air quality
impacts would result from the Preferred Alternative. The Preferred Alternative is predicted to
decrease regional pollutant burdens by approximately 1.5 to 1.9 percent. No violations of the
NAAQS are predicted, and the project is not considered a project of air quality concern
regarding fine particulate matter (PM,s) emissions. This has been confirmed through the
interagency consultation process finalized in November 2012. Mobile source air toxic emissions
will likely be lower than present levels in the design year as result of EPA’s national control
programs. Therefore, this project will comply with the conformity requirements established by
the Clean Air Act.

Air pollutant emissions from the Preferred Alternative construction would occur as a result of
earth excavation and grading, handling and transport of excavated materials, debris, operation
of diesel construction equipment and trucks. These impacts would be mitigated with diesel
emission and dust, and soil erosion/sediment control plans.

k. Energy (FEIS Section 5.12)

The direct energy use in terms of passenger miles, total daily direct energy would decrease
under the Preferred Alternative by 1.7 percent, as compared to the No-Build Alternative. The
greater decrease in energy use, when comparing in terms of passenger miles, is because of the
fact that the LRT would carry more passengers than a typical roadway vehicle.

I. Noise and Vibration (FEIS Section 5.13)

Corridor-wide project noise exposure levels along the Preferred Alternative are predicted to
exceed the FTA moderate impact criteria at 96 residences and the FTA severe impact criteria at
one residence (The Shipyard condominium building at the corner of Boston Street and
Lakewood Avenue). These impacts are because of LRT pass-bys, warning bells and switches. For
areas identified with moderate or severe impacts for noise during LRT operations, MTA will
identify mitigation measures where practicable and reasonable during Final Design.

Corridor-wide vibration levels are predicted to exceed the FTA frequent criterion of 72 velocity
level in decibels (VdB) at 45 residences. Many of these effects are because of the proximity of
residences to proposed switches. Ground-borne noise levels are predicted to exceed the FTA
frequent criterion of 35 A-weighted decibels (dBA) at 49 residences. Project vibration levels are
not predicted to exceed the FTA frequent impact criteria at non-residential land-uses except
the proposed University of Maryland Proton Building. For areas identified with the potential for
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vibration impacts during LRT operations, MTA will identify mitigation measures that are both
feasible and reasonable during Final Design.

Noise and vibration effects are expected during construction of the Red Line at residences and
other sensitive receptors along the Preferred Alternative. Construction activities are predicted
to exceed both the Maryland Department of the Environment (MDE) daytime and nighttime
noise limits. MTA will provide noise and vibration control measures during construction
whenever feasible and reasonable in accordance with applicable local and MDE noise
ordinances.

m. Ecological Resources (FEIS Section 5.14)

This section summarizes the long- and short-term effects, avoidance and minimization
measures, and mitigation to ecological resources, including terrestrial habitat, terrestrial
wildlife, aquatic habitat and species, and endangered and threatened species.

Effects to terrestrial habitat would be generally synonymous to forest and hedgerow impacts.
The Preferred Alternative alignment has been designed to minimize the effect on the higher
value terrestrial habitat that forested areas provide. Unavoidable effects to forest would be
mitigated in accordance with state requirements as described below for Forests, which is
further described Section 5.15 of the FEIS.

Long-term effects to wildlife resources are unlikely because the Preferred Alternative would
follow existing roadway alignments, and wildlife corridors, such as along Gwynns Falls, would
remain intact. Construction may temporarily displace species such as birds and mammals
(which would likely move to existing adjacent habitat), but they typically quickly relocate back
to their former habitat post-construction. Forest interior dwelling species (FIDS) habitat would
be affected by minor encroachment since only slight widening of existing roadways would be
necessary to accommodate the Preferred Alternative. Mitigation would not be required since
long-term effects would be avoided.

Effects to aquatic habitats and species are related to the permanent or temporary loss of
approximately 1,941 linear feet of aquatic stream habitat within the project study corridor,
largely as a result of proposed culvert extensions. Extension of culverts could lead to direct loss
of fish and macroinvertebrates within the construction zone and would permanently alter the
available habitat. However, the species expected to be affected are acclimated to disturbed
settings and would likely recolonize to temporarily disturbed areas, though the communities
are unlikely to be identical to those present prior to construction.

During operation, the Preferred Alternative would have the potential to increase water quality
degradation from stormwater runoff because greater impervious surfaces created by the
Preferred Alternative could affect water quality. However, overall net increases in impervious
surfaces are expected to be minimal, amounting to an approximately 7-acre increase in
impervious area for the approximately 340 total acres of the Preferred Alternative. Because the
affected watersheds have already exceeded impervious thresholds for aquatic degradation, the
small incremental impervious effects that could be expected from the Preferred Alternative are

BALTIMORE RN\
REDgLINE
NN

ES-24 Red Line FEIS — Executive Summary



December 2012

unlikely to affect overall aquatic habitat or the makeup of biological communities to an
appreciable degree.

Long- and short-term effects to rare, threatened, or endangered species would not be
anticipated since rare, threatened, or endangered species are not known to occur within the
project study corridor. Short-term effects may occur to species of interest during construction
including peregrine falcon and certain fishes. Further consultation with Maryland Department
of Natural Resources (DNR) would be required as design proceeds to provide for their review of
project details and the need for any mitigation.

n. Forests (FEIS Section 5.15)
The Preferred Alternative would result in 34.8 acres of forest effect and the removal of 39
specimen trees. The majority of the long-term forest effects would occur within the West and
Cooks Lane Tunnel segments (28.5 acres) in the western reaches of the project study corridor,
where most of the resources exist
(see  photo below). Short-term
forest/hedgerow effects would be
limited since temporary staging and
stockpile areas during construction
would be sited primarily in non-
forested areas, or within forests to be
permanently affected. Staging and
stockpiling areas located within
forests would be replanted whenever
possible following construction.

Mitigation for forest impacts would
be required to meet state regulations.
The final forest conservation
obligation for the project will be Typical forest stand within project study corridor
negotiated between MTA and DNR,

during Final Design.

0. Street Trees/Individual Trees (FEIS Section 5.16)

The Preferred Alternative would affect 315 street trees within Baltimore County and 948 in
Baltimore City. Long-term street/individual tree effects would result from permanent design
elements. Because tree removal would require mitigation, regardless of long-term or short-
term effect, all tree effects have been quantified. Short-term effects would result from removal
and replacement of trees to accommodate maintenance of traffic during construction,
underground utility relocations, erosion and sediment control devices, and staging and
stockpiling areas.

Baltimore City requires mitigation for removal of trees located on parkland or City property
including street trees and specimen trees. Trees planted in Baltimore City to meet the tree
replacement requirement would be applied to the project-wide forest planting obligation. The
Park Master Plans for Baltimore City may assist in the identification of potential planting sites
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within City limits. In addition,
coordination with DNR and City
Planning and Division of Forestry
staff would help to identify street
tree planting locations within road
right-of-way in the immediate
vicinity of the affected areas,
parks, schools and other City
property. Mitigation for individual
trees on private property would be
provided where possible, as
negotiated by MTA and the
property owner. Private property
tree effects in Baltimore City total 411 and Baltimore County total 182. The 133 trees affected
within roadway right-of-way in Baltimore County would be mitigated to meet state
requirements as described in Section 5.15 of the FEIS. Photo (above) depicts street tree
inventory being conducted within the project study corridor.

Street tree inventory

p- Chesapeake Bay Critical Area (FEIS Section 5.17)

Long-term effects to the Chesapeake Bay Critical Area would occur in the Downtown Tunnel
and East segments. Conversion of 1.28 acres of unpaved area to impervious surfaces would
occur in the East segment from the construction of the Canton Station and expansion of
roadway to accommodate the track in the current median of Boston Street (including within the
100-foot buffer at Harris Creek). The impervious area within the Critical Area would increase
from 56 percent cover (existing conditions) to approximately 61 percent cover under the
Preferred Alternative. Long-term vegetation effects would occur to landscaping plants, street
trees, and park trees within the Critical Area in both the Downtown Tunnel and East segments.
The Downtown Tunnel segment tree effects would total 149. The East segment tree effects
would total 232, with nine additional trees affected within the 100-foot buffer.

Short-term effects related to increase in impervious area would occur in the Downtown Tunnel
and East segments from temporary construction activities such as staging areas, stockpiling and
erosion/sediment controls. Short-term effects within these segments would include street tree
effects within the Critical Area during maintenance of traffic and for stockpile areas used
temporarily during construction. Effects resulting from short-term construction activities
require the same mitigation, and therefore have been quantified together with long-term
effects.

The Project would adhere to the “10 Percent Rule,” to meet required pollutant load reductions
through installation of approved stormwater management facilities and implementation of best
management practices. Because of the highly developed nature of the project study corridor
and very limited available space within the right-of-way, stormwater management is
anticipated primarily through linear micro-bioretention planter boxes. The micro-bioretention
planter box facilities provide landscaped areas to temporarily store and filter impervious runoff
through the planting media prior to introduction to the closed pipe storm drain network. The
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micro-bioretention planter boxes are proposed within the existing public right-of-way, and are
generally located between the back of sidewalk and right-of-way line.

Street tree replacement required by Baltimore City would fulfill the replacement required by
Critical Area, and buffer effects (near Harris Creek Bridge crossing) would have to be mitigated
with tree planting within the buffer as coordinated through DNR and Baltimore City during Final
Design. Trees affected at staging areas that are not designated for permanent facilities would
be replaced on-site to mitigate for short-term construction effects at those locations.

q. Wetlands and Waters of the United States (FEIS Section 5.18)
Effects to waters of the US, including wetlands would only occur within the West segment,
Cooks Lane Tunnel segment and East segment. Photo below shows one waters of the US system
in the West segment. The majority of the waterway effects would occur where existing roads
would be reconfigured or expanded to accommodate the Preferred Alternative, particularly in
the West segment where these roads E. . EORNY < SR N AN ‘!

Pl

would cross or closely parallel Dead
Run and its tributary drainages. There
are no effects to tidal waterways, as
the only tidal resource crossed by the
project study corridor is the Jones Falls,
and this would be crossed by the
Downtown Tunnel segment, well below
the stream bottom.

Total effects to wetlands and
waterways from all project segments
amount to 0.23 acre of palustrine
forested wetlands, 0.99 acre palustrine
emergent wetlands, 1,941 linear feet of Waters of the US in West segment

perennial and intermittent streams,

and 324 linear feet of ephemeral channel. Based on these impacts, the project would require an
Individual Permit from the US Army Corps of Engineers (USACE) and an Individual Non-tidal
Wetlands and Waterways Permit from the MDE.

Mitigation measures employed to compensate for unavoidable project effects to waters of the
US, including wetlands, will follow applicable federal and state regulations and guidelines, as
well as other recommendations from federal and state resource agencies.

A Phase | Conceptual Mitigation Plan (October 2012) has been prepared to fulfill the mitigation
requirements. As the preliminary step, research and coordination was performed to determine
the potential to contribute to an established wetland mitigation bank or in lieu program in
accordance with the Mitigation Rule hierarchy. Based on coordination with EPA, USACE,
Baltimore County Department of Environmental Protection and Sustainability (BCDEPS),
Baltimore City Department of Public Works (BCDPW), and other mitigation banking
organizations, it has been determined that there are no active mitigation banks located within
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or near the targeted watersheds for this project, and that a fee in lieu program for mitigation is
not the preferred mitigation approach for this project.

After completion of desktop site identification and ranking and on-site field investigations, the
most viable sites were presented to agency representatives (see photo below). The potential
mitigation sites presented in the Phase | Conceptual Mitigation Plan total 19.91 acres of
; Chas & all potential wetland mitigation and 22,560
linear feet of potential stream mitigation.
The Phase | Conceptual Mitigation Plan has
been completed as part of the FEIS phase of
the Red Line project. In a letter dated
November 1, 2012, the USACE
acknowledged their review of the Phase |
Conceptual Mitigation Plan, and
determined that it is acceptable for
inclusion in and evaluation of this FEIS
(Appendix G). Furthermore, the USACE
acknowledged that the Phase | Conceptual
Mitigation Plan documents acceptable sites
Compensatory mitigation field review and opportunities to adequately mitigate
for anticipated Preferred Alternative
impacts to waters of the US, including jurisdictional wetlands. FTA anticipates that the USACE
intends to use this FEIS for fulfilling their NEPA requirements related to permit issuance.
Coordination with MDE will continue until concurrence on proposed mitigation is obtained.

The Phase Il Final Mitigation Plan will be initiated following the ROD, and is required to be
complete prior to issuance of the federal wetlands and waterways permit.

r. Surface Waters: Water Quality, Scenic and Wild Rivers, Floodplains and
Navigable Waterways (FEIS Section 5.19)

Long-term water quality effects associated with the operation of the Preferred Alternative after
construction are mainly based on the potential for contamination of surface waters by run-off
from new impervious surfaces. The Preferred Alternative would result in approximately:

e 300 acres of transit alignment;

e 95.7 acres of undisturbed or maintained impervious area (e.g., roadway re-striping, mill
and overlay, undisturbed impervious, etc.);

e 60.1 acres of reconstructed impervious area (e.g., full depth roadway replacement, or
existing impervious area replaced with different proposed land use such as sidewalk to
roadway, or roadway to transitway track bed);

e 23.1 acres of impervious area removal; and

e 30.5 acres of new impervious area, resulting in a net increase of 7.4 acres of impervious
area throughout the project study corridor.
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The current design results in a net impervious increase of approximately 7 acres over the entire
length of the project. Increased site imperviousness associated with the Preferred Alternative
could result in increased site runoff volumes and downstream peak discharge rates.

Although the potential for effects to Total Maximum Daily Load (TMDL) management are
minimal, potential effects would be addressed through the MDE stormwater and sediment and
erosion control permitting process as required under Maryland’s Sediment and Erosion Control
(COMAR 26.17.01) and Stormwater Management regulations (COMAR 26.17.02). Stormwater
management would be implemented to manage runoff for project disturbances in accordance
with criteria established by the MDE.

Based on current MDE Stormwater Management (SWM) Guidelines, an estimated 63 acres of
impervious surface would need to be treated to meet stormwater management requirements.
Stormwater management would be required to intercept, filter, and attenuate runoff from
project disturbances through a combination of linear bioretention and underground quantity
management. Water quality treatment must be provided through environmental site design
(ESD) practices to provide temporary storage and filtration of the contaminants from surface
runoff. Increases to peak discharge rates associated with high frequency storm events would be
managed through implementation of ESD features to the maximum extent practicable to mimic
pre-development hydrology.

There are no designated scenic and wild rivers within the Red Line project study corridor;
therefore, no long- or short-term effects would occur.

Table ES-3 shows the acres of combined long- and short-term floodplain effects for each
segment of the Preferred Alternative. Analysis of potential project related changes to hydraulic
function and elevation of the 100-year floodplain would be determined using hydraulic and
hydrologic floodplain modeling as part of the engineering process for each structure in later
phases of design. In general, the majority of the floodplain encroachments would be from
traverse crossings of floodplains.

Table ES-3: Summary of Short- and Long-Term Floodplain Effects

Project Segment Non-tidal 100-Year Tidal 100-Year Floodplain
Floodplain (Acres) (Acres)
West Segment 0.7 -
Downtown Tunnel Segment - 0.8
East Segment - 0.2
Total 0.7 1.0

Construction occurring within the FEMA designated 100-year floodplain must comply with
FEMA approved local floodplain construction requirements. If, after compliance with the
requirements of Executive Order 11988 and US DOT Order 5650.2, new construction of
structures or facilities are to be located in a floodplain, accepted floodproofing and other flood
protection measures would be applied to new construction or rehabilitation. To achieve flood
protection, wherever practicable, structures should be elevated above the base flood level
rather than filling for culvert placement.
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No short- or long-term effects to navigable waters are anticipated from the Preferred
Alternative. The Jones Falls, the only designated navigable waterway within the project study
corridor, is not anticipated to be affected. While no effects to the Jones Falls are anticipated
because of the tunnel, the Red Line project would require authorization under Section 10 of the
Rivers and Harbors Act, which states that authorization is required for activities “in, upon, over,
and/or under navigable waters of the US.” The Downtown Tunnel segment passes beneath this
navigable water and is therefore subject to USACE (and potentially US Coast Guard, USCG)
navigable waters permitting requirements. MTA will coordinate with USACE and USCG to
receive the appropriate approvals.

s. Groundwater (FEIS Section 5.20)

Where aboveground, the Preferred Alternative would primarily occupy existing paved surfaces
and other existing transportation rights-of-way. Long-term effects to groundwater resources
are anticipated in these highly urbanized areas as runoff would be directed to surface waters
through stormwater management or treated as it is being infiltrated into the local groundwater
through ESD stormwater facilities.

No mitigation would be required for groundwater; however, construction of both the Cooks
Lane and Downtown Tunnel segments may require some level of pumping of groundwater
discharge during the tunnel boring activities. A general permit granted by MDE would be
obtained prior to disposal into the city sewer system.

t. Soils and Geology (FEIS Section 5.21)

Soil and rock affected by the Preferred Alternative would be excavated and disturbed during
construction. Once the Preferred Alternative is operational, no further potential long-term
effects to the underlying soils and rock would be anticipated as a result of either Preferred
Alignment tunnel or surface alignment design elements. No long-term changes would be
expected to geologic structures or faults, to rock or soil stability, to seismicity, or to the rock
and soil units surrounding the excavation and underlying and supporting the surface structures.

u. Hazardous Materials (FEIS Section 5.22)

Given the historic and current land uses in the project study corridor, the information obtained
during the records review, and the observations made during the site inspections, there is a
potential for the presence of hazardous materials to be encountered along the Preferred
Alternative. Construction workers would be more likely than the general public or local
residents to have complete exposure to soil and groundwater contaminants. Construction
contractors will be required to develop and implement a site-specific health and safety plan
(HASP)that would address the anticipated contamination including: equipment and procedures
to protect the workers and general public, monitoring of contaminant exposures, and
identifying the contractor’s chain of command for health and safety.

v. Utilities (FEIS Section 5.23)

All utility-related effects would be addressed in advance of, or in conjunction with, the
proposed Preferred Alternative construction. Therefore, there is no required long-term
mitigation associated with the anticipated utility effects resulting from the proposed Red Line
construction activities. As is typical for utility infrastructure, there would be ongoing system
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preservation efforts which include periodic maintenance and construction that would affect
distribution and service. However, these efforts are independent of the proposed construction
and operation of the Red Line project. The replacement or relocation of some of the aging
utilities to current engineering standards should help reduce the probability and frequency of
failures and other problems in providing service.

w. Indirect and Cumulative (FEIS Section 5.24)

Indirect effects focus on planned development or land use changes that can only occur if the
Preferred Alternative is constructed and if the project changes the rate of development.
Coordination with Baltimore City and Baltimore County planning agencies has determined that
there are no development projects dependent on the construction of the Red Line project.
Cumulative effects include impacts on environmental resources which would result from
incremental effects of the Preferred Alternative when added with other past, present, and
reasonably foreseeable future actions. Typically, cumulative effects would result from public or
private development that may or may not be associated with the Red Line.

As part of the indirect and cumulative effects analysis, direct effects of the Preferred
Alternative were evaluated. Potential indirect and cumulative effects were assessed within the
overall indirect and cumulative effects analysis boundary by either the subwatershed area in
which they are located or by the station area they are located closest to.

Potential indirect negative effects resulting from the project have been and would continue to
be minimized through the alignment design and station area planning process, which will
continue to include public outreach to residents and communities surrounding station
locations.

The Council on Environmental Quality (CEQ) regulations, which implement NEPA, requires that
Environmental Impact Statements include the consideration and discussion of possible
mitigation for project impacts. Measures that would be appropriate to offset most indirect and
cumulative effects will be beyond the control and funding capability of the MTA and FTA. The
pace and extent of future development within the indirect and cumulative effects analysis
boundary will be influenced and controlled by the state, county and city land use plans and
policies. MTA will encourage state and local planning agencies that can influence development
patterns and promote the benefits of controls that incorporate environmental protection into
all planned development.

Possible mitigation strategies for indirect and cumulative effects could be considered by the
responsible parties, including state and local planning agencies. These strategies may include
low-impact development measures, land use management through planning regulations and
zoning, and public education on the benefits of environmental conservation and smart growth.

Possible mitigation measures include specific zoning recommendations to minimize effects on
notable features and area neighborhoods, and discourage development within adjacent
neighborhoods located outside of the station areas or other areas where development is slated
to occur.
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Specific environmental commitments and mitigation measures for direct effects from the
Preferred Alternative are identified in Chapter 5, when applicable and summarized in
Section 5.27.

ES.8.3 Short-Term Effects/Long-Term Benefits (FEIS Section 5.25)

NEPA requires that environmental analyses include identification of “the relationship between
local short-term uses of man’s environment and the maintenance and enhancement of long-
term productivity.” The FEIS compares the short-term uses of the environment (effects of the
Preferred Alternatives) with the long-term benefits of the Preferred Alternative. Short-term
refers to the period of construction — the time when the largest number of temporary
environmental effects is most likely to occur. Long-term refers to the period following the
completion of construction activities.

The No-Build Alternative would not involve project-related construction; therefore, short- and
long-term project-related effects from the No-Build Alternative would not be anticipated.

Construction activities associated with the Preferred Alternative would have short-term effects
by disrupting traffic flow, travel routes, and parking in the project study corridor. However, the
inconveniences to residents, motorists, and transit patrons would be offset by the improved
transit system once construction is completed. Short-term uses of human, physical, socio-
economic, or cultural and natural resources would contribute to the long-term benefits of
improved access to employment centers, improvements in both transit accessibility and
availability in the project study corridor, and improved air quality in the region. The long-term
benefits of implementing transit supportive land use policies and supporting economic
development opportunities would be realized.

ES.9 Draft Section 4(f) Evaluation

A Draft Section 4(f) Evaluation included within Chapter 6 of this FEIS has been prepared
pursuant to federal regulations contained in 23 CFR 774 that implements 49 U.S.C. 303, which
were originally enacted as Section 4(f) of the United States Department of Transportation Act of
1966 and are still commonly referred to as “Section 4(f).”

Based upon the Preliminary Engineering undertaken for the Red Line project, it is anticipated
that the Preferred Alternative would result in:

e The temporary occupancy of three parklands and one historic property during
construction;

e De minimis impacts to 2 parklands and 9 historic properties; and

e The permanent use of two contributing properties within the Business and Government
Historic District under the proposed Inner Harbor Station Preferred Alternative,
requiring both avoidance and least overall harm analyses.

The Draft Section 4(f) Evaluation provides notification of FTA’s intent to pursue de minimis
impact findings for park and recreation properties and historic sites that would be affected by
the construction and operation of the Preferred Alternative. The proposed de minimis findings
are based on preliminary coordination with the officials with jurisdiction. Final de minimis
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impact determinations would be made following continued coordination with the officials with
jurisdiction over the resource(s). Pursuant to 23 CFR 774.5(b)(2), all potential de minimis
impacts are being presented for public review and comment with the FEIS, in conjunction with
the requirements of NEPA. The 45-day comment period for the FEIS also applies to comments
on the proposed de minimis impact findings.

The proposed Inner Harbor Station has the potential to result in a permanent, non-de minimis
use of land within the Business and Government Historic District, as a result of the demolition
of two historic resources that would be required for the construction of the station ancillary
building (see photo below).

In accordance with Section 106 of the
National Historic Preservation Act, as
amended, and its implementing regulations
at 36 CFR Part 800, the undertaking would
result in an “adverse effect” to the Business
and Government Historic District, so a
finding of de minimis impact cannot be
made. Therefore, an avoidance alternative
evaluation and least overall harm analysis
for the properties was conducted and is
included the Draft Section 4(f) Evaluation
(FEIS Chapter 6). A final analysis and
conclusion would be included in the Final
Section 4(f) Evaluation, based on the views , Lo
Proposed Section 4(f) permanent use of two contributing
of the official with jurisdiction, Section 106 properties within the Business and Government Historic District
consulting parties, and comments on the
Draft Section 4(f) Evaluation. The Final Section 4(f) Evaluation will be completed and included as
part of the ROD.

4,»#J"J'J

HEIJ ™ n [ |

ES.10 Summary of Preferred Alternative Long-Term Effects
Table ES-4 below summarizes the long-term effects to resources that would result from the
Preferred Alternative. Specific commitments and mitigation measures for the effects from the
Preferred Alternative are identified in Chapters 4 and 5, when applicable and summarized in
Sections 4.7 and 5.27 of the FEIS.

Table ES-4: Summary of Preferred Alternative Long-Term Effects

Summary of Preferred Alternative Long-Term Effects

Land Use

e Minimal because the current land use plans and zoning for Baltimore County and Baltimore City
have been developed to anticipate the Red Line project, and to maximize the potential benefits
from the project.
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Table ES-4: Summary of Preferred Alternative Long-Term Effects

Summary of Preferred Alternative Long-Term Effects

Neighborhoods and Community Facilities

e No displacement of community facilities such as schools, libraries, places of worship, emergency
services, or park and recreation areas.

e Neighborhood cohesion effects are not anticipated because the proposed transit service would
operate almost entirely on existing roadways and thoroughfares.

e Greater pedestrian activity and would provide improved accessibility for pedestrians and bicyclists.

Parking

e Permanent elimination of 741 parking spaces, and would provide 1,134 new parking spaces at
park-and-ride facilities.

e 380 spaces that would be permanently displaced by the project and that could not be
accommodated nearby.

Environmental Justice

e No disproportionately high and adverse impact on environmental justice (EJ) populations.

Property Acquisitions and Displacements

e No acquisition of real property that would result in an involuntary residential displacement

e An estimated 192 properties would require either a partial (169 of 192) or total (23 of 192) right-of-
way acquisition totaling approximately 42 acres. The majority of the partial acquisitions are within
the US 40 segment, where sliver takes from 97 residential properties would be required.

e The 23 total takes include 13 commercial, three industrial, one institutional, and six governmental
properties, primarily at the OMF.

Economic Activity

e Regional economic benefits by improving transit access and mobility for the work force and
consumers within the project study corridor.

e Better access to existing jobs.

e Creation of approximately 200 permanent MTA jobs.

Visual and Aesthetic Resources

e New visual features introduced; of 16 visual districts or sub-districts identified throughout the
project study corridor, an overall visual effect of "high" on one sub-district, and an overall visual
effect of "medium to high" on five sub-districts
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Table ES-4: Summary of Preferred Alternative Long-Term Effects

Summary of Preferred Alternative Long-Term Effects

Parks, Recreation and Open Space

e Long-term effects to park, recreation and open space areas are limited and include:

o Chadwick Elementary School — 0.7 acre of the property would be required for construction of
and access to a proposed TPSS;

o Edmondson-Westside High School — approximately 150 square feet of school property near the
Edmondson Avenue and Athol Avenue intersection would be purchased in fee simple to
accommodate intersection improvements and stormwater management;

o Boston Street Pier Park — a fee-simple area of less than 0.1 acre would be required from this
park to accommodate stormwater management;

o St. Casimir’s Park — a fee-simple area of less than 0.1 acre would be required to accommodate
stormwater management.

Historic Properties

e Proposed effects findings include:
o no effect on 45 individual historic properties;
o no adverse effect on 28 individual historic properties; and

o an adverse effect on five individual historic properties, located in Baltimore City: Poppleton
Fire Station (Engine House No. 38), Business and Government Historic District, South Central
Avenue Historic District, Fell’s Point Historic District, and Public School No. 25 (Captain Henry
Fleete School).

e Anoverall finding of adverse effect on historic properties has been proposed.

Archeological Resources

e The archeological analysis completed to date has identified 22 areas of sensitivity. Potential
archeological resources that would be affected would be documented prior to construction and
once operational, no further effects to archeological resources are anticipated.

Air Quality

e Predicted to decrease regional pollutant burdens by approximately 1.5 to 1.9 percent.
e No violations of the NAAQS are predicted

e Not considered a project of air quality concern regarding PM, s emissions.

Noise and Vibration

e Corridor-wide project noise exposure levels are predicted to exceed the FTA moderate impact
criteria at 96 residences and the FTA severe impact criteria at one residence (The Shipyard
condominium building at the corner of Boston Street and Lakewood Avenue).

e Vibration levels are predicted to exceed the FTA frequent criterion of 72 VdB at 45 residences.
Ground-borne noise levels are predicted to exceed the FTA frequent criterion of 35 dBA at 49
residences.

e Vibration levels are not predicted to exceed the FTA frequent impact criteria at non-residential
land-uses (Category 1 or 3) except the proposed University of Maryland Proton Building.
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Table ES-4: Summary of Preferred Alternative Long-Term Effects

Summary of Preferred Alternative Long-Term Effects

Ecological Resources (terrestrial habitat, terrestrial wildlife, aquatic habitat/species, and rare,
threatened and endangered species)

e Impacts to 34.8 acres of forests with minimal effects to higher value terrestrial habitat.

e Long-term effects to terrestrial wildlife resources are unlikely because on existing roadway
alignments, and wildlife corridors, such as along Gwynns Falls, would remain intact.

e FIDS habitat would be affected by minor encroachment since only slight widening of existing
roadways would be necessary.

e Permanent or temporary loss of approximately 1,941 linear feet of aquatic stream habitat, largely
as a result of proposed culvert extensions.

e Greater impervious surfaces could affect water quality. However, overall net increases in
impervious surfaces are expected to be minimal, amounting to an approximately 7-acre increase in
impervious area. Incremental impervious effects that could be expected are unlikely to affect
overall aquatic habitat or the makeup of biological communities to an appreciable degree.

e Long-term effects to rare, threatened, and endangered species would not be anticipated since
none are known to occur within the project study corridor.

Forests

e Impacts to 34.8 acres of forest and removal of 39 specimen trees.

e The majority of the long-term forest effects would occur within the West and Cooks Lane Tunnel
segments (28.5 acres) in the western reaches of the project study corridor, where most of the
resources exist.

Street Trees/ Individual Trees

e Impacts to 315 street trees within Baltimore County and 948 in Baltimore City.

Chesapeake Bay Critical Area

e Conversion of 1.28 acres of unpaved area to impervious surfaces would occur in the East segment
from the construction of the Canton Station and expansion of roadway to accommodate the track
in the current median of Boston Street (including within the 100-foot buffer at Harris Creek).

e The impervious area within the Critical Area would increase from 56 percent cover (existing
conditions) to approximately 61 percent cover.

e Long-term vegetation effects would occur to landscaping plants, street trees, and park trees within
the Critical Area in both the Downtown Tunnel and East segments. The Downtown Tunnel segment
tree effects would total 149. The East segment tree effects would total 232, with nine additional
trees affected within the 100-foot buffer.
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Table ES-4: Summary of Preferred Alternative Long-Term Effects

Summary of Preferred Alternative Long-Term Effects

Wetlands and Waters of the United States

e Total effects to wetlands and waterways:
o 0.23 acre of palustrine forested wetlands
o 0.99 acre palustrine emergent wetlands
o 1,941 linear feet of perennial and intermittent streams
o 324 linear feet of ephemeral channel.

e MTA intends to apply for a Section 404 Individual Permit from the USACE and an Individual Non-
tidal Wetlands and Waterways Permit from the MDE.

Surface Waters: Water Quality, Scenic and Wild Rivers, Floodplains and Navigable Waterways

e Net impervious increase of approximately 7 acres.

e No designated scenic and wild rivers within the project study corridor; therefore, no long- or short-
term effects would occur.

e 0.7 acre of nontidal and 1.0 acre of tidal floodplain effects (combined long- and short-term). In
general, the majority of the floodplain encroachments would be from traverse crossings of
floodplains.

e No long- or short-term effects to navigable waters are anticipated. While no effects to the Jones
Falls are anticipated because of the tunnel, would require authorization under Section 10 of the
Rivers and Harbors Act. The Downtown Tunnel segment passes beneath this navigable water and is
therefore subject to USACE (and potentially USCG) navigable waters permitting requirements.

Groundwater

e Runoff would be directed to surface waters through stormwater management or treated as it is
being infiltrated into the local groundwater through ESD stormwater facilities.

Soils and Geology

e Once operational, no long-term effects to the underlying soils and rock would be anticipated.

Hazardous Materials

e There is a potential for the presence of hazardous materials to be encountered

Utilities

o Utility-related effects would be addressed in advance of, or in conjunction with construction.

Draft Section 4(f) Evaluation

e The temporary occupancy of three parklands and one historic property during construction;
e De minimis impacts to two parklands and nine historic properties; and

e The permanent use of two contributing properties within the Business and Government Historic
District under the proposed Inner Harbor Station.
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ES.11 Next Steps

This FEIS has been signed by the MTA and FTA and distributed to federal, state, and local
agencies, as well as organizations and other interested parties (refer to the Distribution List in
Appendix C for a complete list of recipients). There will be a 45-day review period for the FEIS;
the comment deadline is posted on the project website (www.baltimoreredline.com). During
this 45-day review period, the FEIS is available in local libraries throughout the project study
corridor and on the project website. Following the 45-day review period, the FTA will consider
the comments received on the FEIS and will prepare a ROD. The ROD will summarize the
comments received during the 45-day review period and responses to those comments,
alternatives considered, factors that support the selection of the recommended alternative,
and commitments and mitigations measures to be carried forth during Final Design and
construction.
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1. Purpose and Need

1.1 Introduction

The need for an east-west transit route through the Baltimore Region was identified in the 2002
Baltimore Regional Rail System Plan where the Red Line was designated as a priority project.
The purpose and need for the Red Line project was first defined and presented to the public
during the scoping process in 2003.

The Maryland Transit Administration (MTA), in coordination with the Federal Transit
Administration (FTA), is considering the implementation of the Red Line light rail transit line
from western Baltimore County, through the central business district (CBD), to eastern
Baltimore City. The Red Line project is intended to improve system connectivity, transportation
choices, and mobility in the project study corridor, as well as support economic development
efforts and help improve regional air quality.

Changes to this Chapter since the DEIS

Similar to the Alternatives Analysis/Draft Environmental Impact Statement (AA/DEIS), this
chapter presents the purpose and need for the project and summarizes the context of the
project study corridor. The Final Environmental Impact Statement (FEIS) is a condensed
document. Therefore the supporting documentation that was included in Chapter 1 of the
AA/DEIS, such as corridor land use, corridor transportation, and agency goals, can now be found
in the Purpose and Need Technical Report located in Appendix I.

The purposes of the project remain the same. However, the wording of the purpose statement
has been slightly revised for clarification. The wording of the needs has also been revised to
better express needs rather than purposes/goals. Additionally, this chapter includes updated
data in support of the purpose and need. Traffic data and forecast data have been updated
from 2030 to 2035, which is the FEIS Design Year. The FEIS also assumes the Opening Year for
service would be 2021.

Corridor Overview

The project study corridor extends approximately 14 miles from the Centers for Medicare &
Medicaid Services (CMS) on the west in Woodlawn (Baltimore County) to the Johns Hopkins
Bayview Medical Center campus on the east (Baltimore City). The majority of the project study
corridor falls within Baltimore City. The downtown CBD is comprised of commercial and
institutional land uses, with densely developed residential areas radiating out toward the
city/county boundary.

The 3-mile section of the project study corridor in Baltimore County contains major
employment centers, shopping centers, interstate highways, and housing. One of the region’s
largest employment centers, Social Security Administration, is located in the Woodlawn area.
The residential development in Baltimore County is somewhat less dense compared to that of
the city.

Traveling east toward the city line, residential densities increase where the pattern of
development resembles a grid. Leakin Park and Gwynns Falls Park, large city-owned resources,

REDILINE
NN
1-1 Red Line FEIS —Volume 1 — Chapter 1: Purpose and Need



December 2012

lie just within the city limits, north of the project study corridor. Moving toward the downtown
area, the project study corridor includes the West Baltimore MARC Station, schools, and
shopping centers, all within residential neighborhoods.

The CBD is a major employment center for government, healthcare, and businesses. It includes
not only the Inner Harbor, a nationally-known tourist destination, but it is also home to major
league baseball, football, indoor soccer teams, universities and professional schools, hospitals,
government agencies, and several financial institutions. Recently, the CBD has also become a
residential area and offers a number of opportunities to connect with MARC, Metro, Central
Light Rail, and the MTA core bus system.

Moving toward the eastern portion of the project study corridor, the Fell’s Point and Canton
areas are undergoing intense infill development, creating even greater residential density and
numerous business opportunities. The easternmost edge of the project study corridor is
comprised mostly of industrial and institutional uses, including Johns Hopkins Bayview Medical
Center campus.

1.2 Purpose of the Project

The Red Line project is just one step in the ongoing development of an interconnected regional
transit system that would improve the quality of transit service in the Baltimore Region. The
purpose of the Red Line project is to provide the following improvements in the project study
corridor, which extends from the Centers for Medicare & Medicaid Services in Baltimore County
to the Johns Hopkins Bayview Medical Center campus in Baltimore City:

e Improve transit efficiency by reducing travel times for transit trips in the corridor

e Increase transit accessibility in the corridor by providing improved transit access to
major employment and activity centers

e Provide transportation choices for east-west commuters in the corridor by making
transit a more attractive option

e Enhance connections among existing transit routes in the corridor

e Support community revitalization and economic development opportunities in the
corridor

e Help the region improve air quality by increasing transit use and promoting
environmental stewardship
1.3 Project Need

The needs that exist in the project study corridor are:

e Roadway congestion contributes to slow travel times for automobiles and buses in the
corridor

e Lack of convenient transit access to existing and future activity centers in the corridor,
including downtown Baltimore, Fell’s Point, and Canton, as well as employment areas in
Baltimore County to the west of Baltimore

e Lack of viable transit options for east-west commuters in the corridor
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e Llack of connections from existing transit routes (including Central Light Rail, Metro,
MARC, and bus network) to the I-70 travel market on the west side of the corridor, and
to the I-95 and East Baltimore travel markets on the east

e Need for economic development and community revitalization in communities along
the corridor, both in Baltimore County and in Baltimore City

e Need to support the regional goal of improving air quality by providing alternatives to
automobile usage

These needs are described in detail in Sections 1.3.1 through 1.3.6 below.

1.3.1 Roadway Congestion and Slow Travel Times

The project study corridor currently faces traffic congestion, affecting both automobiles and
buses. The main link in the project study corridor, US 40, is a heavily traveled arterial with high
density residential and commercial activities throughout much of its length into downtown.
There are many aspects of US 40 that contribute to the congestion and slow travel speeds, but
most significant are the numerous and closely spaced traffic signals along the length of the
project study corridor.

During peak travel periods, traffic speeds on US 40 range between 10-42 miles per hour (mph)
on sections of roadway with posted speeds between 35-40 mph. Currently, traveling by car
from the western end of the project study corridor (I-695) to downtown (Pratt Street), a
distance of approximately 9 miles, can take as long as 20 minutes during the peak rush hour.
This would worsen by Design Year 2035 with a projected increase in traffic of 20 percent over
current conditions. By 2035, it may take as long as 28 minutes to travel the same corridor
during the peak rush hour, with traffic speeds ranging between 4-32 mph.

Through the CBD and east of downtown, travel in the east-west direction is even slower and
more congested. Main east-west streets such as Fayette, Lombard, Eastern, and Fleet Streets
are narrow and signalized at nearly every intersection. Traffic speeds downtown range between
4-22 mph during peak travel periods on streets posted at 25 mph. Traffic through downtown
and in eastern Baltimore City is projected to increase by 25-35 percent by Design Year 2035. In
2035, during rush hours, the travel time in the west-east direction from Martin Luther King, Jr.
Boulevard to Conkling Street via Fleet Street and Boston Street would increase from
approximately 7 minutes currently to 12 minutes by 2035. It is also anticipated that the travel
time along Lombard Street would increase from 9 minutes to 26 minutes during peak travel
periods, thus worsening delays experienced today.

Buses in the project study corridor are subject to the same traffic congestion as automobiles,
but have longer travel times because of frequent stops. For most bus routes, speeds during the
busiest travel times average only about 9 mph. For example, current bus travel times between
Edmondson Village and downtown takes approximately 27 minutes. The US 40 Quick Bus
currently makes the trip in approximately 20 minutes. In 2035, the same trip on the US 40 Quick
Bus would take approximately 39 minutes.
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1.3.2 Access to Employment and Major Activity Centers

Many people live, work, shop, and visit in the project study corridor, which leads to complex
travel patterns and a large need for road and transit services that function well. Many major
activity centers are located along the east-west corridor. To the west are University of
Maryland, University Center, the redevelopment at the West Baltimore MARC Station, and the
Social Security Complex in Woodlawn (see photo); to the east are the Johns Hopkins Bayview
Medical Center campus (see photo), Canton, Fell’s Point, and Harbor East.

Social Security Administration office Johns Hopkins Bayview Medical Center campus
Many residents rely on public transit to access jobs, services, and activities within Baltimore
City and surrounding counties. However, it is difficult for the existing transit system to serve
outlying, suburban locations. Buses must share the same congested roads with other vehicles.
Sometimes, transit riders must transfer to several buses to reach their destination. In some
cases, the Central Light Rail Line and Metro do not extend to the major employment areas that
are developing in the suburbs. As a result, travel by transit is sometimes inconvenient and time
consuming, making access to jobs and activity centers difficult without an automobile.

Despite long travel times and limited access to suburban locations, the demand for transit is
high in the project study corridor. Twenty-three bus routes provide east-west service in the
project study corridor, carrying over 131,600 riders per day. Four of these 23 routes (15, 20, 23,
and 40) have some of the highest ridership in the MTA bus network. The US 40 Quick Bus
operates throughout the project study corridor providing limited-stop service and resulting in
some travel time savings (approximately 7 to 10 minutes) over local bus service. However, the
US 40 Quick Bus is subject to the same roadway congestion as automobiles and other buses.
The project study corridor is an area with a demonstrated demand for transit, despite the
constraints to the service currently provided.

1.3.3 Transportation Options for East-West Commuting

Travel choices along the project study corridor are currently limited to driving on congested roads
or taking a bus that travels along those same congested roads. Although bus service operates
throughout the project study corridor, a high-quality transportation alternative would give east-
west travelers a greater choice of travel modes.
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1.3.4 Transit System Connections
Connectivity between modes is important in
building a transit system that moves
passengers efficiently and conveniently.
Since public transit cannot provide direct
service to each individual origin-destination,
service should connect the highest density
of origin destinations without transfers.
Limited, convenient transfers (one at most
is desirable) should also be provided to
other origin-destinations.

Connections which can be made today : i
among some tra nsit modes include: West Baltimore MARC Park-and-Ride Lot, looking east toward
Franklin Street

e MARC Camden Line and Central
Light Rail at Camden Yards

e MARC/Amtrak and Central Light Rail at Penn Station

e Metro and Central Light Rail at Lexington Market or Cultural Center stations
(approximately one block apart)

e Many MTA bus routes with Metro and Central Light Rail directly at rail stations

However, these connections could be improved. The Red Line project offers the opportunity for
better connections between the existing MARC system, Central Light Rail, Metro, and bus
service.

Park-and-ride lots are one type of connection linking drivers to transit. Park-and-ride lots near
transit stations allow commuters to drive to a transit station, park their vehicles, and take
transit to their destinations. In the case of rail services such as MARC and Metro, they also save
travel time, allowing travelers to avoid traffic in particularly congested areas. Kiss-and-ride
areas at stations offer safe and convenient facilities for drivers to drop off and pick up
passengers at transit stations. Such
facilities enable some households to
reduce the number of cars needed, saving
on travel expenses.

Safe and attractive pedestrian and bike
paths can be important features for transit
riders to access transit stops from their
homes and jobs. Safe, well-lit, and
weather-protective shelters and stations
are also important in providing a
comfortable experience for transit users as
they wait for buses and trains.

West Baltimore MARC Station, looking west along Franklin Street
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It is vital that there are easy bus to bus transfers and convenient connections to Metro, Central
Light Rail, and the MARC Camden and Penn Line stations within the project study corridor. Bus
connections are currently available to these lines: the MARC Penn line at the West Baltimore
MARC Station (see photos on previous page); the Metro at the Charles Center and Shot Tower
Stations; Central Light Rail at the Camden Yards and Lexington Market Stations; and a number
of local and commuter north-south bus routes.

1.3.5 Economic Development and Community Revitalization

The project study corridor spans various communities, with diverse economic conditions.
Improved transit connections and services could encourage new development around transit
stations that can revitalize surrounding neighborhoods and provide shops and other amenities
that would benefit residents and commuters. Multi-use development at a transit station can
provide many daily commuter needs and services without the use of a car. Market forces and
other variables that are not directly related to transit strongly influence development patterns.
However, improved transportation could enhance currently unrealized opportunities for
growth and redevelopment within existing communities along the project study corridor.

Communities within the project study corridor identified for revitalization by Baltimore City,
include Rosemont; the communities surrounding the West Baltimore MARC station; the
communities in the vicinity of Carey and Calhoun Streets near US 40; Central Avenue; and
Highlandtown (see photos below). Areas within the project study corridor that encourage
redevelopment or support planned development include the Security Square Mall area,
Edmondson Village, downtown, Canton, and Bayview.

LF % i Wl
treet at Carey Street

Highlandtown Neighborhood, looking southwest along
Conkling Street

West Franklin S

1.3.6 Improve Air Quality

The project study corridor encompasses both Baltimore City and Baltimore County. Baltimore
City is classified as a maintenance area for carbon monoxide (CO), whereas Baltimore County is
classified as attainment for CO. Both areas are classified as nonattainment areas for particulate
matter (PM,s) and as serious nonattainment areas for Ozone (O3). Ozone is a gas formed by the
combination of nitrogen oxides, volatile organic compounds, and sunlight. Particulate matter is
made of the tiny particles that float in the air from industrial and residential sources and vehicle
exhausts.
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According to data from the Maryland
Department of the Environment (MDE), cars,
trucks, buses, and other mobile sources result
in emissions of nitrogen oxides and volatile
organic compounds, which contribute to
ground-level ozone formation. Vehicle
emissions and traffic congestion, as shown in
the photo, also contribute to the amount of
fine particulate matter.

Traffic congestion in project study corridor
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2. Project Alternatives

2.1 Introduction

The purpose of this chapter is to summarize the alternatives development and evaluation that
was included in the Alternatives Analysis/Draft Environmental Impact Statement (AA/DEIS) and
to present the two alternative, the No-Build Alternative and the Preferred Alternative — that are
analyzed in detail in this Final Environmental Impact Statement (FEIS).

Changes to this Chapter since the AA/DEIS
This chapter summarizes the information presented in the AA/DEIS and also presents new
information, as described below.

Section 2.2 of this chapter summarizes the development and evaluation of the alternatives that
were documented in the AA/DEIS. This section summarizes and incorporates by reference the
information presented in two chapters of the AA/DEIS, Chapter 2: Alternatives Considered, and
Chapter 6: Evaluation of Alternatives. It covers planning studies carried out prior to National
Environmental Policy Act (NEPA) planning studies, the scoping process, the development
process and screening of alternatives, and the evaluation of the alternatives carried forward for
detailed study in the AA/DEIS.

Section 2.3 describes the steps that have occurred since the publication of the AA/DEIS,
including the identification of the Locally Preferred Alternative (LPA) in August 2009, as well as
changes made to the LPA since it was originally announced. The revised LPA is referred to in this
FEIS as the “Preferred Alternative.”

Section 2.4 describes the No-Build Alternative and the Preferred Alternative, including its
proposed alignment, stations, park-and-ride facilities, ventilation facilities related to the tunnel
portions of the alignment, system components, operations and maintenance facility (OMF), and
rail and bus operations.

Section 2.5 describes the operating plan for the Preferred Alternative that includes both a light
rail operating plan and a feeder bus service plan.

Section 2.6 presents the latest capital cost estimates for the Preferred Alternative. This section
updates the information that was presented in Chapter 5: Cost and Funding in the AA/DEIS. The
cost estimates in this section are based on the Preferred Alternative, as described in Section 2.4,
and reflect all engineering necessary to compile and complete the NEPA process.

2.2 Alternatives Development and Evaluation

Alternatives development and evaluation included initial development of alternatives,
screening of alternatives, detailed study, selection of an LPA, and refinement of the LPA,
resulting in identification of a Preferred Alternative in the FEIS. Throughout the development
and evaluation processes, alternatives were reviewed based on a range of factors, including
their ability to meet the project’s Purpose and Need, their cost effectiveness, and their
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environmental impacts. (Refer to Chapter 1 for the project Purpose and Need.) Figure 2-1
illustrates the chronology of alternatives development and evaluation for the Red Line.

Figure 2-1: Chronology of Alternatives Development and Evaluation for the Red Line
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This section summarizes the key steps in the alternatives development and evaluation process
for the Red Line project, which are described in greater detail in the 2008 Alternatives Technical
Report and the Alternatives Technical Report — 2012 Update. The 2008 Report describes the
alternatives analyses that led up to publication of the AA/DEIS; the 2012 Update summarizes
the earlier studies, but focuses primarily on the additional analyses that occurred after the
AA/DEIS was published. The 2008 Report and the 2012 Update are included in Appendix .

2.2.1 Regional Transportation Planning

In 2002, the Baltimore Region Rail System Plan was completed. The plan recommended the
expansion of the existing system into a complete regional rail system composed of six lines.
Figure 2-2 shows the 2002 Regional Rail System Plan with the current Red Line project.

The existing system consists of two lines: the Baltimore Metro and the Central Light Rail line.
Metro is a heavy-rail subway line; it currently operates from Owings Mills in Baltimore County
to Johns Hopkins Medical Center in downtown Baltimore. The Central Light Rail line operates
from Hunt Valley in Baltimore County to Baltimore/Washington Thurgood Marshall
International (BWI) Airport.

Under the 2002 plan, the current Metro would become the Green Line and the Central Light
Rail would become the Blue Line. The 2002 plan recommended expanding the existing system
with the following additions:

1. Construct the Red Line, which would provide the first east-west rail transit line in
Baltimore;

2. Extend the Green Line from Johns Hopkins Medical Center (the existing eastern
terminus) to Martin State Airport;

3. Construct the Yellow Line from Hunt Valley to Columbia, which would provide an
additional north-south transit line through Baltimore;

4. Establish a new local rail service, known as the Purple Line, in the rail corridor used by
the MARC Penn Line, on a parallel track; and

5. Establish a new local rail service, known as the Orange Line, in the rail corridor used by
the MARC Camden Line, on a parallel track.

The plan recommended that work begin immediately on implementation of three priority
projects: the Red Line, the Green Line extension, and the Purple Line.

The Baltimore Region Transportation Board (BRTB) is the official Metropolitan Planning
Organization (MPO) for the Baltimore region. The Baltimore Metropolitan Council (BMC) is
responsible for enacting long-range transportation planning for the BRTB. One of the BMC’s
responsibilities is to maintain a long-range, financially-constrained transportation plan which
includes projects for implementation over a 20-year horizon. After the 2002 Baltimore Region
Rail System Plan was developed, the BMC placed the Red Line on the Long-Range
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Transportation Plan. The Red Line project remains in the current version of the long-range plan,
Plan It 2035, dated November 11, 2011.

Figure 2-2: Baltimore Regional Rail System Plan Map, Adopted March 2002
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2.2.2 Initiation of AA/DEIS

In April 2003, the FTA issued a Notice of Intent (NOI) to prepare an AA/DEIS for a Red Line
Corridor Transit project, extending from the Centers for Medicare & Medicaid Services (CMS) in
Baltimore County through the Baltimore City central business district (CBD) to Patterson Park in
Baltimore.” The notice stated that the proposed project “would connect eastern and western
communities of Baltimore City and Baltimore County, providing the first east-west fixed rail or

! During the alternatives screening process, the eastern terminus was extended to the Johns Hopkins Bayview Medical Center campus, as

described in Section 2.2.4.
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bus rapid transit connection in Baltimore, and would provide convenient and efficient access to
major employment centers in downtown and in Woodlawn” (68 Fed. Reg. 17855). The notice
also stated that the AA/DEIS would “examine and evaluate rail, bus rapid transit (BRT),
transportation systems management and transportation demand management (TSM/TDM)
strategies, and a No-Build Alternative. Tunnel, surface, and/or aerial construction options will
be considered for rail and BRT alternatives.”

New Starts is a term used by the Federal Transit Administration (FTA) for the discretionary
program that is the federal government's primary financial resource for supporting locally
planned, implemented, and operated transit "guideway" capital investments. Eligible fixed-
guideway projects include, but are not limited to, rapid rail, light rail, commuter rail, automated
guideway transit, people movers, and exclusive facilities for buses (such as BRT) and other high
occupancy vehicles. To receive such funding, agencies must conduct a series of planning and
analysis steps that meet specific guidelines and may also include a full environmental impact
statement (http.//www.fta.dot.gov/12347 5221.html).

2.2.3 Scoping and Alternatives Development

Following publication of the NOI, the FTA and Maryland Transit Administration (MTA) initiated a
scoping process, which included a series of public scoping meetings, meetings with regulatory
agencies, and an ongoing public outreach process. The scoping process identified initial
alignments and transit modes to consider for the Red Line. During the scoping process the
public, resource agencies, and local stakeholders had an opportunity to comment on initial
alignments and modes that would meet the goals for a new east-west transit alignment. Public
and agency comments were reviewed and considered when developing alternatives to carry
forward to the screening process.

Based on public and agency input during scoping, the FTA and MTA developed a range of
alternatives for consideration in the alternatives screening process. These alternatives included
a range of modes and alignments for providing improved transit service in the project study
corridor. The alternatives advanced for consideration in the scoping process included various
combinations of alignments for BRT and light rail transit (LRT) service, as well as a TSM
Alternative and a No-Build Alternative. Commuter rail and heavy rail also were considered, but
were eliminated, based on the following considerations:

e Commuter rail is primarily applicable to longer distance travel from suburban or rural
areas into higher density employment areas. The project study corridor does not
incorporate the distances appropriate to commuter rail. Therefore, commuter rail is not
a reasonable alternative for this project.

e Heavy rail (a technology used in the Metro rail system in Baltimore) allows for higher
operating speeds and greater capacities, but it requires total grade separation, meaning
it must be located in tunnels and/or aerial structures at all roadway crossings. As a
result, heavy rail is far more costly to construct than a bus or light rail system. Based on
analysis of this alternative, MTA concluded that heavy rail would not meet FTA’s cost-
effectiveness requirements for funding under the New Starts program. Even if it had
been able to meet those requirements, MTA would not have sufficient funding to cover

BALTIMORE RN\
REDgLINE
NAN-—C

2-5 Red Line FEIS — Volume 1 — Chapter 2: Project Alternatives



December 2012

its share of the cost of a heavy rail project. Because of these cost and cost-effectiveness
concerns, heavy rail also is not a reasonable alternative for this project.

2.2.4 Screening of Alternatives

Between 2005 and 2007, FTA and MTA conducted an alternatives screening process, which was
intended to identify a range of alternatives for detailed study in the AA/DEIS. The screening
process included consideration of a large number of potential alignments for BRT and LRT
service within the project study corridor (refer to Figure 2-3). This process occurred in two
stages. The first stage involved a preliminary screening of conceptual alignments. The results of
this analysis were documented in the May 2005 report, Screening of Preliminary Alternatives,
and were presented at a series of public workshops in November 2005. After those workshops,
further analysis was performed to address several additional alignments and other options
based on input received from the public. As part of this second stage, MTA decided to extend
the eastern terminus of the project from Patterson Park to the Johns Hopkins Bayview Medical
Center campus, and considered a range of alignments for connecting to the campus.2

Throughout the screening process, alignments were evaluated based on a consistent set of
evaluation criteria, which are documented in Table 1 of the 2008 Alternatives Technical Report
and in Appendix 1 of the 2005 Preliminary Screening Report. As summarized in the AA/DEIS, the
evaluation criteria included:

e Ability to address project Purpose and Need (refer to Chapter 1);
e FTA New Starts criteria;

e Engineering & cost - such as meets engineering design requirements and avoids higher
capital cost;

¢ Extent of environmental impacts to parklands, air quality, noise, historic properties, and
other resources;

¢ Mobility & operational factors such as travel time, traffic, transit connections
o Accessibility for population & jobs; and
e Publicinput.

Given the large number of potentially reasonable alternatives for completing a BRT or LRT
project in the project study corridor, the screening process focused on weighing the relative
advantages and disadvantages of the various alignments under consideration. As stated in the
AA/DEIS, “The task for the Red Line Corridor Transit Study has been to identify potential modes
and alignments, analyze each of these, and narrow them down to a reasonable number of
alternatives for study in the AA/DEIS” (AA/DEIS, page 21).2 The alignments eliminated in the
screening process are shown in Figure 2-4.

? Refer to the Red Line Extension to Bayview Feasibility Study, August 6, 2007 included in the Alternatives Technical Report — 2012 Update

® This approach is consistent with the Council on Environmental Quality’s (CEQ) guidance for determining the range of alternatives for detailed
analysis in an EIS when the number of potential alternatives is very large or even infinite. As stated in the CEQ’s guidance, “When there are
potentially a very large number of alternatives, only a reasonable number of examples, covering the full spectrum of alternatives, must be
analyzed and compared in the EIS.” See CEQ, Forty Most Asked Questions Concerning CEQ's National Environmental Policy Act Regulations, 46
Fed. Reg. 18026 (Mar. 23, 1981), response to Question 1b.
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The alignments considered in the screening process consisted of alternative routes for BRT and/or
LRT service within specific sections of the project study corridor. Within each geographic area, the
alignments were considered in comparison to one another, based on their relative advantages
and disadvantages. This comparative analysis resulted in identification of representative
alignments within each geographic section of the project study corridor. These representative
alignments were then combined into a series of “end-to-end” alternatives for detailed analysis in
the AA/DEIS. The alignments retained for detailed study are shown in Figure 2-5.

The alternatives advanced for detailed study in the AA/DEIS were intended to serve as
examples representing the full range of reasonable alternatives. As stated in the 2008
Alternatives Technical Report, “other combinations of options may be combined, but due to the
number of options under consideration, representative options had to be identified to manage
the number analyzed.”

Consideration of Heavy Rail

The MTA has considered heavy rail transit, or Metro, throughout multiple stages in the project
due to continued public interest. Heavy rail transit must be physically separated from its
surrounding environment because of its power source, the electrified third rail. For the Red Line
corridor, heavy rail would require significant tunnels or bridges for total separation from the
surrounding environment, since at-grade rights-of-way do not generally exist except at I-70 and
US 40 east of the West Baltimore MARC.

MTA conducted additional analysis of heavy rail during the screening process, and confirmed
that it did not warrant detailed study because it was too costly and could not meet the cost-
effectiveness requirements for New Starts funding.” Two specific heavy rail alternatives were
proposed by members of the public during this stage and were discussed in Chapter 2, page 29,
of the AA/DEIS.

The first of the two alternatives was a full Heavy Rail Alternative from the Social Security
Administration (SSA) to Greektown, 14.3 miles. This alternative was estimated to cost $2.383
billion in 2007 dollars. The alternative was not carried forward through full analysis in the
AA/DEIS because of its high capital cost as compared to LRT and BRT alternatives being studied.
The Preferred Alternative for the Red Line in the FEIS has a cost of $2.575 billion in year-of-
expenditure dollars. The year-of-expenditure dollars are based on a schedule that has the Red
Line opening in 2021 and escalation occurring at a rate of +3.1 percent per year. Escalating the
previously studied Heavy Rail Alternative capital cost at the same rate that is being used for the
Preferred Alternative, with a project opening in 2021 and a mid-point of construction in the
year 2018, yields a year-of-expenditure capital cost of $3.334 billion. This cost estimate for
heavy rail is $759 million higher than the Preferred Alternative. This 30 percent cost differential
still renders the Heavy Rail Alternative as too costly when compared with the Preferred
Alternative. In addition, there are other aspects of this proposed Heavy Rail Alternative that
could bring into question its feasibility, could lead to higher capital costs, or create

* For further information regarding the consideration of the heavy-rail mode, refer to the 2008 Alternatives Technical Report and the
Alternatives Technical Report — 2012 Update.
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environmental impacts that would need to be addressed with associated costs, if the
alternative were to be studied more thoroughly. These include constructing adjacent to the
Amtrak Northeast corridor and within Amtrak right-of-way, construction to make connections
with the existing Metro and the need to shut down Metro service while that construction
occurred, likely 6 to 9 months at a minimum; additional property takes along Amtrak right-of-
way; visual impacts of aerial alignment from Orangeville to Greektown; potential impacts from
being in a tunnel under Leakin Park because of associated ventilation or emergency egress that
may be required; and viability of an at-grade alignment along I-70.

The second of the two alternatives was not a full Heavy Rail Alternative, but a combination of
three modes — heavy rail, light rail, and streetcar. The heavy rail component extended the
existing Metro from Johns Hopkins Hospital to the Bayview Medical Center. From CMS to the
western portion of downtown, the Alternative would be light rail similar to the Preferred
Alternative. Upon entering downtown, the light rail would be surface to Camden Yards, and
then would be located in a tunnel to the existing Charles Center Metro Station. The third
component would be a streetcar from Camden Yards to with surface operations along Pratt
Street and through Harbor East, Fell’s Point, Canton, Canton Crossing, and Haven Street to the
Amtrak right-of-way, ending at Edison Highway. The streetcar alternative would run in mixed
traffic along the surface. This alternative was estimated to have a capital cost of $1.8 billion in
2007 dollars. Escalated at 3.1 percent per year yields a cost of $2.518 billion in year-of-
expenditure dollars. This cost is comparable to the Preferred Alternative, just as it was similar
to the costs of the light rail and bus rapid transit alternatives in the AA/DEIS. The reasons this
alternative were not studied further in the AA/DEIS are:

e Many east-west trips through the corridor would require transfers because of the
multiple modes, increasing transit travel time and decreasing ridership.

e All of the streetcar components require sharing lanes with traffic, which degrades both
vehicular traffic movements, as well as transit travel times, and would reduce ridership.

e Introducing a new mode, streetcar, requires an additional new maintenance facility for
streetcars and introduces a new mode of transit to Baltimore, which does not improve
transit efficiency.

The results of the entire screening process are documented in the, 2008 Alternatives Technical
Report and in the Alternatives Technical Report — 2012 Update.

2.2.5 Alternatives Evaluated in Detail in the AA/DEIS

The screening process resulted in identification of four overall alternatives for detailed study in
the AA/DEIS, these four alternatives which were described in detail in Chapter 2 of the AA/DEIS
(pages 30-40) and are summarized below.

e Alternative 1: No-Build

e Alternative 2: Transportation Systems Management (TSM)
e Alternative 3: Bus Rapid Transit (BRT)

e Alternative 4: Light Rail Transit (LRT)
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a. Alternative 1 (No-Build)

The No-Build Alternative represents the future conditions of transportation facilities and
services if the Red Line is not built. The No-Build Alternative did not meet the Purpose and
Need, but was advanced for detailed study, as required by NEPA. It provides a point of
comparison for assessing the benefits and impacts of the other detailed-study alternatives.
Refer to Section 2.4.1 for a description of the No-Build Alternative.

b. Alternative 2 (TSM)

The TSM Alternative represents transit improvements that can be implemented for mobility in
the project study corridor without constructing a new transit guideway. This alternative
emphasizes upgrades to existing transit service through operational and minor physical
improvements. It could also include selected street upgrades, such as intersection
improvements, minor widenings, and other focused traffic engineering solutions. The TSM
Alternative also did not meet the Purpose and Need, but was advanced for detailed study in the
AA/DEIS because consideration of a TSM Alternative is required by FTA as part of an
Alternatives Analysis under the New Starts program.

C. Alternative 3 (BRT)
The AA/DEIS considered six representative combinations of alignments for the BRT alternative:
e Alternative 3A — BRT, dedicated surface
e Alternative 3B — BRT, downtown tunnel + dedicated surface
e Alternative 3C — BRT, downtown tunnel + Cooks Lane tunnel + dedicated surface
e Alternative 3D — BRT, maximum tunnel + dedicated surface
e Alternative 3E — BRT, dedicated surface with Johnnycake Road alighment

e Alternative 3F — BRT, shared and dedicated surface + downtown tunnel

d. Alternative 4 (LRT)
The AA/DEIS considered four representative combinations of alignments for the LRT alternative:

e Alternative 4A — LRT, dedicated surface

e Alternative 4B — LRT, downtown tunnel + dedicated surface

e Alternative 4C — LRT, downtown tunnel + Cooks Lane tunnel + dedicated surface

e Alternative 4D — LRT, maximum tunnel + dedicated surface
The AA/DEIS analyzed these ten alternatives in depth for transportation benefits,
environmental effects, costs, and possible trade-offs. The trade-offs comparison of the
alternatives are summarized in Table 6-4 in the AA/DEIS, which compares the ten alternatives
based on 22 evaluation measures. The measures were grouped into three broad categories:

cost and cost-effectiveness; transportation and connectivity; and equity, economic, and
environmental.

The AA/DEIS provided information about the trade-offs among the alternatives, but did not
identify a preferred alternative. The public, stakeholders, and regulatory agencies had a 90-day
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comment period between October 3, 2008 and January 5, 2009 on the document. A total of 729
comments, including six petitions, were received on the AA/DEIS. The majority of the
comments stated either support for Alternative 4C or concerns about surface transit on
Edmondson Avenue and Boston Street. Refer to Chapter 9 of this FEIS for additional
information on the comments received on the AA/DEIS, and responses to those comments.

2.3 Identification and Refinement of the Locally Preferred
Alternative

The FTA New Starts Process requires the local project sponsor to identify a Locally Preferred
Alternative (LPA) as part of the application to enter into Preliminary Engineering. In August
2009, the State of Maryland, with consensus from Baltimore City and Baltimore County
governments, announced an LPA that was similar to Alternative 4C as presented in the AA/DEIS
document, but included several modifications to address public comments, to optimize cost
effectiveness, and to meet engineering and transit operation requirements. Refer to Figure 2-6.
The LPA as announced in August 2009 included the following refinements to Alternative 4C:

e Eliminated a station between Security Square Mall Station and the SSA Station

e Shifted the entrance to the downtown tunnel at Martin Luther King, Jr. Boulevard south
of the Poppleton Station

e Eliminated a station between the Poppleton Station and the Howard Street/University
Center Station

e Refined the downtown tunnel alignment to continue under Fleet Street instead of
shifting underneath Aliceanna Street

2.3.1 Rationale for Selecting the LPA

In selecting an LPA based on Alternative 4C, the State made two important decisions: selecting
LRT as the mode for the project; and selecting an alignment that includes surface-running
transit for most of the length of the project, with the exception of a tunnel segment under
Cooks Lane and a tunnel segment downtown. The State’s reasons for selecting the LPA are
summarized below. The data used in this analysis was taken from Chapter 6: Evaluation of
Alternatives in the AA/DEIS. Refer to Table 6-4: Evaluation of Alternatives Matrix (page 118).
The analysis compared LRT and BRT alternatives and specifically analyzed the differences
between Alternative 4C and Alternative 3C. Alternative 3C had the same alignment as
Alternative 4C; the only difference was that 3C was BRT and 4C was LRT.

a. Selecting LRT as the mode for the LPA

LRT had higher projected ridership — For the Red Line, LRT alternatives had consistently higher
projected ridership than BRT alternatives. All of the LRT alternatives had higher projected
ridership than the corresponding BRT alternatives — i.e., those with similar amounts of tunnel
and at-grade sections. In the AA/DEIS, LRT Alternative 4C had a projected daily ridership of
42,100. The corresponding BRT Alternative 3C had a projected ridership of 37,400.

LRT had faster travel times than BRT — All of the LRT alternatives had a faster projected travel
time than the corresponding BRT alternatives. In the AA/DEIS, Alternative 4C had an end-to-end
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travel time of 41 minutes, while the corresponding BRT Alternative 3C had a projected end-to-
end travel time of 53 minutes.

Strong public support for LRT and virtually no public support for BRT — Of the approximately
729 individual comments received on the AA/DEIS, approximately 400 individuals supported
some form of a transit improvement in the project study corridor. One-hundred-and-forty
individuals specifically supported LRT Alternative 4C, 28 supported another LRT alternative, and
only seven people expressed support for any of the BRT alternatives. The remainder of the
transit supporters did not specify LRT or BRT.

In addition to comments from the general public, leadership throughout the region expressed
support for LRT. LRT supporters included Baltimore City Mayor Sheila Dixon, Baltimore County
Executive Jim Smith, the Greater Baltimore Committee and other leaders of the business
community, major institutions such as University of Maryland professional schools and hospital,
Johns Hopkins medical institution, Baltimore City Community College, and non-profit
organizations such as the Chesapeake Bay Foundation and the Citizens Planning Housing
Association.

Cost-effectiveness better for LRT Alternatives than for BRT alternatives, under FTA criteria — The
key criterion for obtaining New Starts funds from FTA for a transit project at that time was the
FTA cost-effectiveness rating. Cost-effectiveness is measured in cost per passenger mile, and is
a comparison of the capital and operating cost of the transit improvement to the projected user
benefit. Even under the current rules a lower cost per passenger mile contributes to a better
FTA rating. The cost per passenger mile for Alternative 4C was $31.98 in the AA/DEIS, while the
cost per passenger mile was $49.06 for BRT Alternative 3C.

User benefit was higher for LRT than BRT — This evaluation measure looks at the number of
hours of user benefits per day. All of the LRT alternatives had a higher annual user benefit than
the corresponding BRT alternatives. For example, in the AA/DEIS, Alternative 4C had an annual
user benefit of more than 4 million hours, whereas Alternative 3C’s annual user benefit was 2.4
million hours.

LRT attracts more new transit riders than BRT — All of the LRT alternatives attract more new
transit riders than the corresponding BRT alternatives. For Alternative 4C, 12,720 more transit
riders per day were projected compared to 7,100 more transit riders per day with Alternative
3C, and 4,000 with the TSM Alternative were projected.

The No-Build and TSM Alternatives did not meet the Purpose and Need — The No-Build
Alternative does not improve transportation conditions and therefore does not meet the
Purpose and Need for the project. The TSM Alternative provides some transportation benefit,
but it also does not meet the Purpose and Need for the project. The TSM Alternative was only
marginally better than the No-Build Alternative in improving travel times (a savings of 4
minutes). Also, since the buses under the TSM Alternative would still operate in shared traffic
lanes, the TSM Alternative would have done little to improve the mobility in the project study
corridor. The TSM Alternative would carry significantly fewer riders than the other build
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alternatives, even though the operating costs are similar to (and in some cases higher than) the
operating costs for the other build alternatives.

b. Selecting Alternative 4C as the LRT alignment for the LPA

In selecting an LRT alternative for the project study corridor, the most important considerations
involved the locations and lengths of tunnel alignment. Alternative 4A included an all surface
alignment with no tunnel alignments. Alternative 4B included surface alignments and a
downtown tunnel alignment. Alternative 4C included surface alignments and Cooks Lane and
downtown tunnel alignments. Alternative 4D included surface alignments, a tunnel alignment
under Cooks Lane, tunnel alignment under US 40 from Cooks Lane to Longwood Street, and a
tunnel extending under downtown and along Eastern Avenue to the Norfolk Southern (NS)
railroad right-of-way. The Red Line LPA, like Alternative 4C, included two tunnel segments: one
tunnel would extend under Cooks Lane, and the downtown tunnel would extend from MLK Jr.
Boulevard to Boston Street.

Cooks Lane Tunnel

Cooks Lane is currently a two-lane residential
street with one-lane in each direction and on-
street parking, as shown in the photograph on
the right. In addition to the residential street
character of Cooks Lane, the roadway is hilly
with  numerous grade-changes over the
approximate one mile roadway.

The Cooks Lane alignment was selected as part
of the LPA because it most directly serves major
activity centers such as the SSA, Security Square Existing Cooks Lane
Mall, and CMS.

A tunnel was selected for Cooks Lane because there was not a viable surface transit option. A
surface alignment was not viable primarily because it would have been incompatible with the
residential character of Cooks Lane. As noted, Cooks Lane is a residential street with one travel
lane in each direction plus parking. It is essential to maintain each of the travel lanes for access
to the adjacent residences, and all surface options would have eliminated one on-street parking
lane. More than 100 parking spaces would be eliminated with the loss of one parking lane on
Cooks Lane, where off-street parking is limited for residents. In addition the grade of Cooks
Lane would result in slower operation of the light rail vehicles. The surface alignments would
result in travel times that were two minutes longer than a tunnel alignment on Cooks Lane.
Taking these factors into account, the MTA concluded that a tunnel was required along the
Cooks Lane alignment.

Downtown Tunnel

The downtown tunnel extends from MLK Jr. Boulevard to Boston Street, approximately 3.4
miles, traveling beneath the CBD and the residential neighborhoods of Little Italy, Fell’s Point,
and Canton.
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Within the CBD, the downtown tunnel extends from MLK Jr. Boulevard to Central Avenue. This
section of the project study corridor extends through the highly congested streets of downtown
Baltimore. Due to the large number of cross streets, any surface alighment would have been
required to stop at numerous intersections, resulting in slower transit travel times. Surface
options analyzed in the AA/DEIS showed transit travel times of approximately 13 minutes,
where as the transit travel time with the tunnel option was 5 minutes, a transit travel time
savings of approximately 8 minutes. Surface options in the CBD, with associated crossing of
major north-south streets and traffic lights would not only increase transit travel times, but
would also add to the traffic congestion in this area. The tunnel option beneath the CBD
avoided the impacts to traffic lanes and reduces congestion downtown. The tunnel option was
selected through the CBD due to travel time savings and that it avoids at-grade crossing of
transit with all major north-south streets downtown.

The downtown tunnel extends from the CBD eastward into the residential neighborhoods of
Little Italy, Fell’s Point and Canton from Central i )
Avenue to Boston Street. A tunnel was selected
in this area because of the lack of viable surface
options. A surface alignment was not viable in
this area for several reasons. As in the CBD, this
portion of the corridor is highly congested and
has multiple cross streets, which would result in
slower transit travel times. In addition, the
streets in the historic Fell’s Point neighborhood
have a narrow right-of-way with buildings
located close to the edge of the street. A |
surface alignment would require over 200 on- _”

street parking spaces between Central Avenue Existing Fleet Street

and Chester Street. Therefore, the tunnel continues through Fell’s Point returning to the
surface on Boston Street, where the roadway is wider and there is sufficient room to
accommodate transit in the median.

Surface transit options in the Eastern Avenue/Fleet Street corridor were studied in the AA/DEIS.
The surface options were not selected because the options either significantly reduced roadway
capacity and affected access to residents and businesses, or resulted in a significant loss of on-
street parking spaces where these residents have no off-street parking option. Therefore, the
most benefit with the least amount of impact would be gained by tunneling from the CBD and
Fell’s Point to Canton.

For additional information refer to the Alternatives Technical Report — 2012 Update.

2.3.2 Refinements to the LPA

Subsequent to the announcement of the LPA in August 2009, MTA has continued to refine the
LPA. A summary of the refinements is presented in Table 2-1. The refinements were made
based on: public and stakeholder input, station planning, and additional engineering (including
ridership, transit operations and constructability), which resulted in reduced environmental
impacts, reduced project costs, and improved safety. These refinements have been
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incorporated in the Preferred Alternative that is presented in this FEIS (refer to Figure 2-7 and
Figure 2-8). These refinements were presented to the public at the Summer 2012 Public Open
House Meetings held June 6th, 9th, 12th, and 16th, 2012. Table 2-1 summarizes the
refinements to the LPA and the reasons for the refinements. A more detailed explanation of
the refinements follows Table 2-1.

In accordance with 23 CFR 771.129, the MTA prepared a reevaluation because more than three
years had passed since publication of the AA/DEIS for this project. MTA submitted the
reevaluation to FTA on August 16, 2012. The reevaluation compared the current Preferred
Alternative as examined in the FEIS to the build alternatives considered in the AA/DEIS, and
concluded that a Supplemental Environmental Impact Statement (EIS) of the AA/DEIS is not
required because there are no new significant environmental impacts beyond those evaluated
in the AA/DEIS. In correspondence dated September 17, 2012, FTA concurred with the findings
in the reevaluation but indicated that the FEIS should include the information on the changes in
the project so that these changes could be subject to public review.

Table 2-1: Summary of Refinements to the LPA

Reasons for Refinement

Key to
. Ridership/ . Public/ ; X
Ref t E F
etinemen Transit WL Stakeholder (ST Constructability 'suire
. Factors Costs 2-7
Operations Input
Security Boulevard
Addgd tail track at west v A
terminus
Shifted alignment on
Security Boulevard at v v B

west end to stay within
existing roadway

Modified alignment at
Security Square Mall to
continue along Security v v 4 C
Boulevard, as opposed to
traversing Mall property

1-70

Modified alignment
between Beltway and v v
Woodlawn Drive, adjacent
to ramp from I-70 to 1-695

Shifted alighment to use v v
portions of existing I-70

New location for
I-70 Park-and-Ride lot and v v v F
Station

Cooks Lane

Shifted Cooks Lane tunnel
portal 400 feet east on
Edmondson Avenue
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Table 2-1: Summary of Refinements to the LPA

Reasons for Refinement

" . . Key to
. Ridership/ . Public/ ; X
Refinement Transit Environmental stakeholder Capital Qe Figure
. Factors Costs 2-7
Operations Input
Us 40
Shifted Edmondson
Village Station to mid v H
block between Swann and
Athol Avenues
Shifted Rosemont Station
and alignment from US 40 v v v

to Edmondson Avenue
and Franklintown Road

Downtown Tunnel

Downtown tunnel
alignment shifted from
MLK Jr. Blvd to Fremont
Avenue; Poppleton v v v v J
station placed
underground and further

south

Shifted Howard Street

Station to east of Howard 4 v K
Street

Eliminated Government

Center/ Inner Harbor v L
Station

Shifted tunnel alignment v v v v M
to under President Street

Lowered tunnel depth for v v Not
downtown tunnel shown
Eliminated underground v Not
crossover shown
Boston Street

Shifted Canton Station to v v N
west of Lakewood Ave

Shifted alignment near v 0
Boston and Haven Streets

Bayview Campus Area

New location for bridge v v v v p

over CSX and 1-895
New alignment and
station location on 4 4 v Q
Bayview Campus

Added tail track at eastern
terminus

a. Security Boulevard from Western Terminus to Security Square Mall

With the LPA, the alignment was located on south side of Security Boulevard and then turned
south along the west side of Rolling Road. At the intersection of Rolling Road/Rolling Bend
Road, the alignment turned east following Rolling Bend Road on the north side until reaching a
reconstructed portion of the mall loop road. The dedicated alignment and station with parking
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was inside the reconstructed portion of the mall loop road. The alignment crossed the mall loop
road at grade before rising over I-695 on structure.

At the western terminus, the Preferred Alternative alignment includes a 380-foot “tail track.”
Tail track is an additional section of track at the terminus of the project, and is added for
operational flexibility. This extension would be required for all LRT alternatives previously
shown in the AA/DEIS.

The Preferred Alternative alignment was shifted to the north to maintain some vegetative
buffer between the residences, the Red Line and Security Boulevard. The alignment now
continues west adjacent to the south side of Security Boulevard through the Rolling Road
intersection and along the north edge of the Security Square Mall property. This alignment shift
reduces the impacts to businesses along Security Boulevard and the mall property.

The Security Mall station was shifted to the west between Lord Baltimore Drive and Belmont
Avenue at the request of community input to have the station closer to residential areas and
existing bus stops, but still adjacent to the Mall.

b. 1-70 Area from 1-695 to Cooks Lane

From the Security Square Mall area the LPA alignment continued to the east in a strip of land
between the mall parking lot and the interchange ramp to -695, crossing over the beltway and
traversing through the SSA’s West Campus parking lot, continuing east through a strip of
forested land between Parallel Drive and the |-70 westbound lanes to the I-70 park-and-ride lot
that was proposed in the northwest quadrant of the I-70/Security Boulevard interchange.

Continued coordination with the State Highway Administration (SHA), Baltimore County, Social
SSA, and the communities resulted in some refinements to the alignment adjacent to I-70. The
proposed Red Line bridge crossing 1-695 was refined to accommodate future widening of 1-695.
On the SSA West Campus the alignment was refined to follow the 1-70/1-695 ramp. This avoided
the Red Line crossing the entrance road to the SSA West Campus. After coordination with SHA,
the Red Line alignment transitions to the excess pavement of I-70 sooner than the LPA
alignment in order to take advantage of the existing underutilized pavement of |1-70 for the
track bed for the Red Line and to reduce impacts to forests and streams.

The Preferred Alternative alignment continues on existing westbound I-70 and uses the existing
structure over Woodlawn Drive. In the Preferred Alternative alignment, the I-70 Park-and-Ride
Station was relocated from the northwest quadrant of the 1-70/Security Boulevard interchange
to west of Ingleside Avenue. This change was made because the previous location would
require significant excavation to create the parking area, while the current proposed location
has less topography relief to overcome. The LPA alignment would have also required low-speed
curves and street grade crossings, while the current Preferred Alternative alignment enables a
faster travel time through the area and more parking spaces at full development of the station.
The Preferred Alternative recommends that 1-70 be reconfigured to transition from an
interstate at 1-695 to a 40 mph boulevard. Intersection and roadway improvements would be
required on Security Boulevard, Ingleside Avenue, and Parallel Drive. The Preferred Alternative
alignment utilizes the existing structure over Ingleside Drive and continues south of I-70.
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The Preferred Alternative includes a re-configuration of the I-70 roadway between 1-695 and
Security Boulevard/Cooks Lane. The reconfiguration of I-70 includes three connections. These
connections are with Parallel Drive, the proposed |-70 Park-and-Ride Station, and a new re-
configured signalized intersection at the end of I-70 with Security Boulevard, Cooks Lane, and
Forest Park Avenue. The reconfiguration of I-70 and the new connections would alter the traffic
flows that exist today, but all traffic movements would be able to be maintained that exist
today. The existing partial interchange of 1-70 and Security Boulevard would no longer operate.

FTA and MTA will continue to work with the Federal Highway Administration (FHWA) and SHA
concerning any actions necessary related to the design changes to this section of I-70, which
could include the de-desgination of interstate status in the area. A Memorandum of
Understanding (refer to Appendix G) was prepared to outline the procedures and coordination
that may be necessary with FHWA and SHA concerning the de-designation effort for this
portion of I-70. Following completion of the Red Line, this section will continue to be the
responsibility of SHA.

Immediately inside 1-695, 1-70 would have three lanes eastbound (inbound) and three lanes
westbound (outbound). In the inbound direction, a double left turn lane would be provided at a
new connection with Parallel Drive. This connection would allow for inbound traffic to access
Parallel Drive and the SSA. The connection between |-70 and Parallel Drive would allow
vehicular movements in either direction on Parallel Drive, either towards SSA or towards
Ingleside Avenue. One lane would continue inbound to a new signalized intersection with
Security Boulevard/Cooks Lane/Forest Park Avenue. In the outbound direction, one lane would
be provided westbound from the signalized intersection of Security Boulevard/Cooks
Lane/Forest Park Avenue. A second lane would be added at an egress from the Red Line I-70
Station and a third outbound lane will be added at the new connection from Parallel Drive.

From the |-70 Park-and-Ride Station, access and egress would be provided at two separate
entrances/exits along Parallel Drive. There would also be an egress-only exit provided from the
I-70 Park-and-Ride Station onto I-70 westbound.

A new four-legged signalized intersection would be provided between the end of 1-70, and
Security Boulevard, Cooks Lane, and Forest Park Avenue. All turning movements and through
movements would be allowed at this new intersection. Access to |I-70 would be from a right
turn lane from Security Boulevard, a through lane from Cooks Lane, and a left turn lane from
Forest Park Avenue. A double left turn would be provided from the end of 1-70 to Security
Boulevard, a through lane would be provide from 1-70 to Cooks Lane, and a right turn lane
would be provided from I-70 to Forest Park Avenue. The vehicular movement that exists today
between Security Boulevard and Cooks Lane would still be provided. However, as opposed to a
through movement, vehicles from Cooks Lane to Security Boulevard would utilize a free right
turn lane and vehicles travelling from Security Boulevard would utilize a left turn lane from
Security Boulevard to Cooks Lane. All other movements between each leg of the intersection
would also be provided.
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C. Cooks Lane Tunnel

Like the LPA, the Preferred Alternative alignment is also under Cooks Lane; however, the
eastern portal on Edmondson Avenue was shifted within the median further east. The shift to
the east was approximately 400 feet and was done to lower the vertical alignment of the tunnel
under the residences on the corner of US 40 and Cooks Lane. This change in profile allows for
the tunnel crown to be maintained in solid bedrock and is a refinement based on additional
geological data obtained since the AA/DEIS.

d. US 40 from Cooks Lane to West Baltimore MARC Station

The Preferred Alternative in the median of US 40 is the same as Alternative 4C in the AA/DEIS.
The Edmondson Village station was relocated to mid-block between Swann Avenue and Athol
Avenue based on input from the community as part of the ongoing public involvement process.
The community strongly supported the station location in this location based on its service to
both intersecting roadways, the reduction in congestion around Swann Avenue, and its effect
as a natural barrier to pedestrian crossings. This location also maintains service to the existing
commercial development and the planned Uplands Community.

The LPA alignment reflected the Rosemont Station on Franklin Street as the Red Line alignment
followed the existing traffic flow of the US 40 corridor. Under the current Preferred Alternative
alignment, the Rosemont Station would be located on Edmondson Avenue between Poplar
Grove Street and North Franklintown Road. The station location was relocated to Edmondson
Avenue to improve the sight distance and pedestrian safety by increasing the visibility of the
platform and removing it from the existing higher speed traffic flow. As a result, the Red Line
alignment would continue along Edmondson Avenue to Franklintown Road and then turn east
back into the median of US 40/Franklin Street. This section of Edmondson Avenue was
evaluated as part of the AA/DEIS, but did not include the alignment on North Franklintown
Road. Additional community outreach was undertaken to present this refinement of the
alternative and the community has supported the station relocation.

e. Downtown Tunnel

Fremont Tunnel Alignment

The LPA alignment for the western portal to the downtown tunnel section included a number of
surface treatments and tunneling techniques. At that time, the Red Line tracks would transition
from surface running in the median of US 40 at the North Schroeder Street overpass and begin
to descend with respect to the US 40 roadway. Once the Red Line reached the MLK Jr.
Boulevard, the Red Line tracks would traverse a curve to clear under the eastbound US 40
overpass. Upon clearing the overpass abutment, the tracks would cross at-grade with West
Mulberry Street and continue along the west side of MLK Jr. Boulevard.

The tracks would continue south across West Saratoga Street and into the surface Poppleton
Station. Upon departing the station, the tracks would descend into a portal area, which would
include the two tracks with varying height retaining walls on either side until the tracks entered
into a tunnel structure.
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The tunnel would continue alongside MLK Jr. Boulevard and then curve underneath MLK Jr.
Boulevard and the Old St. Paul’s Cemetery. The radius of this curve was approximately 400 feet.
Due to the tight curvature, two methods of tunnel construction were proposed. The first
method involved cut-and-cover construction adjacent to and underneath MLK Jr. Boulevard.
This technique would have required the relocation of existing utilities (one of which is a deep
large storm sewer); installation of roadway decking; multiple maintenance of traffic stages; and
construction of the permanent tunnel structure. The second method included tunneling
underneath MLK Jr. Boulevard and Old St. Paul’'s Cemetery by Sequential Excavation Method
(SEM). In this method, the ground is first supported from a tunneling “face” and sequentially
excavated. It can be a slow process and requires initial ground support. Due to the existing soil
conditions present at this location and depth of the proposed tunnels, ground freezing was
considered to be the selected method of initial ground support. At the end of the SEM tunnels,
the alignment would be located beneath West Lombard Street near the intersection with Penn
Street. At this point, tunnel excavation by tunnel boring machines (TBMs) could proceed. In
order to commence TBM operation, “starter tunnels” would need to be mined to assemble and
launch each TBM. These starter tunnels were planned to be mined by SEM and incorporated at
the end of the SEM tunnels underneath the cemetery.

As an alternative to the complexities described above, a proposal was made to shift the
alignment away from MLK Jr. Boulevard and locate the tunnels underneath Fremont Avenue. By
doing so, the radius connecting Fremont Avenue to West Lombard Street could be increase to
650 feet thereby allowing tunnel construction by TBM. This method eliminates the utility
relocation, roadway realignment on MLK Jr. Boulevard, decking, and cut-and-cover construction
within MLK Jr. Boulevard and eliminates the SEM tunneling underneath Old St. Paul’s Cemetery.

In order to tunnel beneath Fremont Avenue, the transition between surface alignment and the
tunnels had to be located to the median of US 40 in the vicinity of the North Schroeder Street
overpass. The US 40 median will serve as the launching point of the TBMs and the construction
staging area for the tunneling through the Downtown Section. A consequence of this alignment
refinement is that the Poppleton Station is to be shifted southward and westward, and requires
the station to be located underground.

The refined alignment provides for a simpler, more uniform method of tunneling. It avoids a
significant construction impact in the MLK Jr. Boulevard area. It eliminates lengthy and difficult
SEM mining and associated ground improvement beneath an historic cemetery. The option
requires an additional underground station, but the station location is situated more centrally
in the area and addresses a number of comments and suggestions by the Station Area Advisory
Committee (SAAC) and adjacent University of Maryland concerns. The revised tunnel limits
allows for the launching of the TBMs and the associated construction staging area to be located
within the median of US 40, which provides for a larger staging area and a buffer to the
surrounding residential community.

Howard Street Station

The LPA located the Howard Street Station on the west side of Lombard Street to provide a
station entrance in close proximity to the Howard Street Central Light Rail Station recognizing
the priority for connectivity between the two transit systems. Since the AA/DEIS, foundation
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plans for the Bromo Seltzer tower where obtained that showed the tall tower was supported on
shallow spread footings. It was recognized that constructing the station box excavation
adjacent to the tower foundations introduced significant risk in completing a costly
underpinning of the entire building foundation system. Recognizing this risk, the Howard Street
Station was moved from the west side of Howard Street to the east side with the Preferred
Alternative.

Inner Harbor Station

The LPA included two underground stations along the east portion of the Lombard Street
corridor. These two stations were the Charles Center Station and the Government Center/Inner
Harbor Station. A double crossover was proposed on the east side of the Government Center
Station.

Since the AA/DEIS, a search was conducted for a suitable station entrance and ancillary facility
building sites, and additional assessments were made relative to the ridership catchment area
for each station. Given the developed nature of the downtown CBD area, which limited the
number of suitable sites for locating the entrance and ancillary building facilities, it was
determined that a single station could adequately service this portion of the downtown area.
This single station located between Light Street and Calvert Street is referred to as the Inner
Harbor Station. An underground pedestrian corridor connecting to the Charles Center Metro
Station is still included as part of the Inner Harbor Station design under the Preferred
Alternative.

After the AA/DEIS, the single track run times through the length of downtown tunnel were
evaluated and it was determined that acceptable single track run times would occur between
the crossovers outside the tunnel portals, thereby allowing for the elimination of the crossover
that was included with the Government Center Station.

President Street Alignment

The LPA alignment located the Red Line tunnel beneath approximately 80 residences and other
properties in the Little Italy Historic District. The Preferred Alternative alignment shifted the
tunnel to the west under President Street. The LPA underneath Little Italy was based on the
concern that foundation depths for a building located at the corner of Lombard Street and
President Street were unknown. Based on review of the building design plans following the
AA/DEIS, this was determined not to be an issue and allowed the realignment of the tunnel in
this area. This refinement reduced the number of homes and businesses the tunnel would be
under (including the historic district). Additionally, the tunnel under President Street places the
tunnel foundations in rock instead of under the older homes and businesses founded on soils.

f. Boston Street and Haven Street to Norfolk Southern/Canton Railroad
The LPA and the Preferred Alternative are generally the same in the section north of O’Donnell
Street and utilize the in-active portion of the NS Railroad. The Preferred Alternative alignment
at the Exxon site near Haven Street was shifted to the east onto Haven Street to avoid pumping
wells on this site. This information was identified through continued coordination with Exxon
and Baltimore City since the AA/DEIS.
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g. Norfolk Southern/Canton Railroad at Eastern Avenue to Bayview MARC
Station

The LPA considered a curved aerial structure over the active freight rail yard and 1-895. The
Preferred Alternative alignment was refined to a straight aerial structure south of Lombard
Street. This refinement results in a lower cost to the project and avoidance of the freight rail
yard. Additionally, this enables the Bayview Campus station to be closer to the heart of the
Johns Hopkins Bayview Medical Center campus, as requested through ongoing coordination
with Johns Hopkins University since the completion of the AA/DEIS. With the relocation of the
Bayview Campus station the Preferred Alternative alignment ends at the Bayview MARC
Station, instead of looping back to Bayview Campus after reaching the MARC station. At the
eastern terminus of the Preferred Alternative a 380-foot tail track was added beyond the
Bayview MARC station for the purpose of operational flexibility. This would be required for any
of the LRT alternatives previously shown in the AA/DEIS.

2.4 Alternatives Evaluated in the FEIS
This section describes the two alternatives that remain under consideration in this FEIS: the No-
Build Alternative and the Preferred Alternative (Refer to Figure 2-8 and Figure 2-9).

2.4.1 No-Build Alternative

The No-Build Alternative represents the future conditions of transportation facilities and
services in 2035 if the Red Line is not built. This alternative provides a baseline by which the
environmental impacts of the Preferred Alternative are compared. The description of the No-
Build Alternative has been updated since publication of the AA/DEIS.

The No-Build Alternative consists of the transit service levels, highway networks and traffic
volumes, and forecasted demographics for the year 2035 that are projected in the 2011
Baltimore Regional Transportation Board’s Constrained Long Range Plan (CLRP), Plan It 2035.
The CLRP consists of the existing highway and transit network, as well as planned and
programmed (committed) transportation improvements. The regional transit and highway
projects and the local projects within the study corridor that are included in the CLRP are
summarized in Table 2-2.

Table 2-2: 2035 Planned and Programmed Transportation Improvements Included
in the No-Build Alternative

Facility Location Description
Transit Projects
Bayview MARC and Lombard Street at Bayview Boulevard | New station to connect with Red
Intermodal Station Line
MARC Camden Line MARC Growth and Investment Plan Capital Investment through 2020
Improvements
MARC Green Line Johns Hopkins Hospital to North Extension of Metro
Avenue
MARC Growth and West Baltimore, Odenton, Martin Improvements to capacity,
Investment State and others maintenance facilities and station
(2016-2025 and 2016- areas
2035)
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Table 2-2: 2035 Planned and Programmed Transportation Improvements Included

in the No-Build Alternative

Facility Location Description
MTA Bus Statewide Fleet Improvement
MTA Bus and Rail Statewide Preservation and improvements to
Improvements bus, Central Light Rail, Metro
facilities, MTA offices, and park-
and-ride lots
MTA Transit Statewide Preservation and improvements to

Central Light Rail fleet

Regional Highway Projects

1-95, JFK Hwy
(Section 100)

I-895 to north of MD 43

Add two Express Toll Lanes in each
direction, upgrade interchanges at
[-895, I-695, and MD 43

MD 295

[-695 to I-195

Widen from 4 to 6 lanes

I-695

[-83 to I-95

Widen from 6 to 8 lanes

Local Projects in the Proj

ect Study Corridor

Reconnecting West
Baltimore

West Baltimore

Bicycle/pedestrian facilities at
Fulton Street Bridge and between
Harlem Park and University of
Maryland, SWM/landscaping

Edmondson Avenue
Bridge

Over Gwynns Falls/CSX Railroad

Bridge widening from 8 to 10 lanes
to accommodate dual track light
rail

Boston Street
Realignment

Between Boston Street and O’Donnell
Street

New, extended roadway

Citywide Street and
Urban Reconstruction

North Avenue streetscape, West
Baltimore MARC neighborhood
improvements, etc.

Road resurfacing/reconstruction

Old Ingleside Avenue
Bridge

Bridge #96 over Dead Run

Bridge repair/deck replacement

Rolling Road Bridge

Bridge #358 over Branch of Dead Run

Bridge repair/deck replacement

Ingleside Avenue
Bridge

Bridge # 97 over Dead Run and
Dogwood Road

Bridge repair/deck replacement

Canton Truck Bypass

Clinton Street to Haven Street

New two lane roadway to
accommodate truck traffic from
Port

Security Boulevard

Existing terminus to Fairbrook Road

New two lane roadway

Bicycle/Pedestrian Proje

cts

Haven Street Trail (Red
Line Rail with Trail)

Highlandtown to Canton Waterfront
Park

Multimodal trail

MLK Jr. Side Path

Jones Falls Trail at Maryland Avenue
to Gwynns Falls Trail sidewalk at ramp
to Russell Street

Rehabilitation/widening of existing
sidepath

Red Line Trail

Baltimore City to Red Line terminus in
County

Off-road trail linking City and
County major employment
destinations

Sources: Baltimore Region Transportation Improvement Program 2012-2015, Baltimore Regional Transportation Board “Plan It

2035”7

BALTIMORE RN\
REDsLINE
AN

2-25

Red Line FEIS — Volume 1 — Chapter 2: Project Alternatives




| X \
SEGMENTS

1

|
| Cooks Downtown
West | Lane Us' 40 e Tunnel East
Tunnel N\
\

CMS

Security
Square

Social Security
) Administration
w 1-70

Park-and-Ride

'S Edmondson

S Village Allendale
S~

\~_’_Ci @

Rosemont Harlem Park

West e e
Baltimore Poppleto b ik O
MARC «mm=(m=O===x8 Harbor

o % East
Howard Street/ Inner
Uniyersity Center ) Harbor Vial O= O==x~ 4

Operations and
Maintenance Facility

Highlandtown/
Greektown

‘ Fell’s N
| Point
N & /18
~ e, 395 Brewers Hill
™ /\// Canton Crossing
S /
~N /
\ ////
i J/
/4
.;j//‘//
/
‘(ﬁ‘
-
o
)
(
P N
i,
AY 1)
LEGEND:
(@) Red Line Stations == Central Light Rail
Red Line Preferred Alternative METRO (Subway)
N mms  Surface == MARC
= = =  Tunnel
——— e —— =t
Mil
es ——  County Boundary

Figure 2-9: Preferred Alternative

BALTIMORE NN
I\?\E Dgl.l ne

2-26 Red Line FEIS — Volume 1 — Chapter 2: Project Alternatives



December 2012

The No-Build Alternative represents a continued investment in regional and local transportation
projects, but does not address the Purpose and Need of reducing travel times, increasing transit
accessibility, providing transportation choices for east-west commuting, or supporting
community revitalization and economic development opportunities. Refer to Chapter 1.

2.4.2 Preferred Alternative

The Preferred Alternative is a 14.1-mile light rail transit line that would operate from the CMS
in Baltimore County to the Johns Hopkins Bayview Medical Center campus in Baltimore City.
Refer to Figure 2-8 and Figure 2-9. The transitway includes a combination of surface, tunnel,
and aerial segments. The alighment, stations, park-and-ride facilities, system elements, tunnel
ventilation, light rail vehicles, operations and maintenance facility, and rail and bus operations
plans are described in this section.

a. Alignment

For presentation purposes, the project study corridor has been divided into five segments
consisting of three at-grade/aerial segments and two tunnel segments totaling approximately
14.1 miles. From west to east, these segments are: (1) West, (2) Cooks Lane Tunnel, (3) US 40,
(4) Downtown Tunnel, and (5) East. Refer to Figure 2-9. These segments have been identified
for analysis purposes only; they are not intended to correspond to construction phases or
construction contracts, nor do they represent projects with independent utility.

West Segment (2.9 miles)

The west segment begins in Baltimore County at the CMS Station, a center-platform station,
located west of Rolling Road on the south side of Security Boulevard. At the western end of the
Preferred Alternative, 380 feet of tail track would be provided beyond the station for the
purpose of operation flexibility. The Preferred Alternative would continue east in an exclusive
right-of-way adjacent to the south side of Security Boulevard. The Preferred Alternative would
continue east with at-grade crossings at Greengage Road, Brookdale Road, Boulevard Place
Shopping Center entrance, and Rolling Road. From Rolling Road, the Preferred Alternative
would run adjacent and parallel to the south side of Security Boulevard and along the northern
boundary of Security Square Mall crossing Lord Baltimore Drive at grade. The Preferred
Alternative would continue to the center platform Security Square Station located immediately
west of Belmont Avenue. A park-and-ride lot is proposed at this station and at full development
would have 325-375 parking spaces.

The Preferred Alternative would extend east across Belmont Avenue at grade to the west side
of 1-695 (Baltimore Beltway), continuing southeast and crossing the interchange diagonally on
an aerial structure over I-695. The Preferred Alternative would continue adjacent to the existing
parking lots at the SSA west campus and along the north side of the I-70 ramp to I-695. The
Preferred Alternative would continue east transitioning onto the existing excess pavement of
westbound 1-70, just west of Woodlawn Drive, to the center platform SSA Station just east of
Woodlawn Drive. (Refer to Section 2.3.2.b for a description of the roadway operation on I-70
under the Preferred Alternative.)

Continuing east, the Preferred Alternative would cross at grade with a roadway connection
from 1-70 to Parallel Drive and continues on the former roadway pavement to the I-70 Park-
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and-Ride Station. The station and park-and-ride facility are located west of Ingleside Avenue
occupying the on-ramps to the former westbound I-70. Initially, the 1-70 Park-and-Ride lot
would have 650-700 parking spaces with the opportunity for expansion in the future.

Continuing east of the I-70 Park-and-Ride Station, the Preferred Alternative would cross over
Ingleside Avenue on an existing bridge and curves in a southeast direction to the tunnel portal
for the Cooks Lane Tunnel segment.

Cooks Lane Tunnel Segment (1.3 miles)

The Preferred Alternative surface alignment would transition to a 734-foot portal section in the
southwest quadrant of the existing cloverleaf interchange at the end of I-70. This existing
interchange loop ramp would be removed as part of the project. This tunnel section would begin
through the portal on the northwest side of the intersection of Cooks Lane/Forest Park
Avenue/Security Boulevard. The tunnel alignment would continue southeast under the
intersection in a twin-bore tunnel beneath Cooks Lane crossing into Baltimore City. The tunnel
would continue southeast centered under Cooks Lane to north of Coleherne Road; then curve left
towards Edmondson Avenue and continues east following the centerline of Edmondson Avenue.
The tunnel would continue along the centerline of Edmondson Avenue ascending through a
portal section to meet grade approximately 400 feet west of Swann Avenue (Figure 2-10).

Figure 2-10: Rendering of the Tunnel Portal on Edmondson Avenue

US 40 Segment (3.3 miles)

The US 40 segment would begin after the tunnel portal, continuing east in an exclusive right-of-
way along the median of Edmondson Avenue crossing Swann Avenue at grade to the
Edmondson Village Station. This center-platform station is located mid-block between Swann
Avenue and North Athol Avenue.

The Preferred Alternative would continue east in the median of US 40 with at-grade crossings at
traffic signal-controlled intersections at North Athol Avenue, Wildwood Parkway, and North

BALTIMORE NN
\R\\ED@LI ne

2-28 Red Line FEIS — Volume 1 — Chapter 2: Project Alternatives



December 2012

Louden Avenue to the Allendale Station at the intersection of US 40 and Allendale Street. The
Allendale Station would have a split platform with the westbound platform located on the west
side of Allendale Street and the eastbound platform located on the east side of the intersection.
The Preferred Alternative would continue east at grade across Denison Street and Hilton Street.
The Preferred Alternative would cross over the Hilton Parkway and Gwynns Falls in the center
of an existing bridge. Baltimore City is currently developing plans to replace the existing
Edmondson Avenue Bridge designed to include accommodations for the Red Line.

The Preferred Alternative would continue east at grade through the Edmondson Avenue (US
40)/Franklin Street intersection and Poplar Grove Streets. The Rosemont Station platform
would be located in the center of Edmondson Avenue east of Poplar Grove Street. East of the
Rosemont Station, the Preferred Alternative would turn right and traverse south along the
center of Franklintown Road. At the intersection of Franklintown Road and Franklin Street, the
Preferred Alternative would turn left and continue east along the median of US 40/Franklin
Street. This is also the proposed location for the OMF site on the south side of Franklin Street.
Following the existing roadway, the Preferred Alternative would split near Wheeler Avenue and
continue east diverging to cross under the Amtrak Northeast Corridor. The Preferred
Alternative would maintain the existing structures over West Franklin Street and West
Mulberry Street with minor modifications to the bridge structures, roadway, and utilities to
protect the structures. The eastbound track would be adjacent to the north side of Mulberry
Street, crossing under the existing Amtrak bridge to the West Baltimore MARC Station
eastbound platform located at the northwest corner of Smallwood Street and Mulberry Street.
The West Baltimore MARC Station westbound platform is located at the southwest corner of
Smallwood Street and Franklin Street. The westbound track is adjacent to the south side of
Franklin Street. The split tracks would continue east along the edge of the West Baltimore
MARC parking lots with separate at-grade crossings of Pulaski Street and Payson Street. The
tracks diverge from Franklin and Mulberry Streets and rejoin just west of the North Fulton
Avenue Bridge.

The Preferred Alternative would continue east in the median of the existing US 40 lower level
roadway corridor. The Preferred Alternative tracks would split east of the Stricker Street
pedestrian bridge onto the eastbound left lane of the US 40 corridor. The Harlem Park Station,
a center platform station, would be located between Calhoun Street and Carey Street. East of
Carey Street the tracks would merge back to double-track before passing under the existing
pedestrian bridge at Carrollton Avenue. The Preferred Alternative would continue under the
Arlington Avenue Bridge to the portal for the downtown tunnel.

Downtown Tunnel Segment (3.4 miles)

The tunnel would begin in the median of US 40 immediately west of the North Schroeder Street
Bridge and would continue east descending into a 1,200-foot tunnel portal within the median of
US 40. The tunnel would then curve underneath Mulberry Street and continue south, beneath
Fremont Avenue to the proposed underground Poppleton Station located immediately north of
Baltimore Street. The entrance to the underground Poppleton Station would be located at the
northeast corner of the intersection of Fremont Avenue and Baltimore Street.
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The tunnel alignment would continue south and curves east crossing underneath MLK Jr.
Boulevard to the center of Lombard Street. The tunnel would continue east beneath Lombard
Street to the underground Howard Street/University Center Station, located immediately east
of Howard Street. The entrance to the underground station would be located at the northeast
corner of Howard and Lombard Streets. The Preferred Alternative would cross under the
existing CSX railroad tunnel beneath Howard Street just west of the proposed station.

The tunnel alignment would continue east to the underground Inner Harbor Station located
underneath Lombard Street between Light and Calvert Streets. The entrance to the station
would be located at the northeast corner of Lombard and Light Streets and along the north side
of Lombard Street west of Calvert Street. From this station there would also be a pedestrian
tunnel underneath Light Street to provide a direct connection to the Charles Street Metro
Station located underneath Baltimore Street.

The downtown tunnel alignment would continue underneath Lombard Street until Market
Place where the alignment curves south centered underneath President Street to Fleet Street.
The tunnel alignment would then turns east, underneath Fleet Street to the underground
Harbor East Station located east of Central Avenue.

The alignment would continue east centered underneath Fleet Street to the underground Fell’s
Point Station on the west side of Broadway. The entrance to the station would be located in the
median of Broadway north of Fleet Street.

The tunnel alignment would continue east underneath Fleet Street to Washington Street and
would turn southeast under Chester Street to Boston Street. The tunnel would continue
southeast underneath Boston Street to a tunnel portal east of the intersection with Montford
Avenue/Hudson Street ascending to the median of Boston Street at surface (Figure 2-11).

Figure 2-11: Rendering of Tunnel Portal on Boston Street
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East Segment (3.2 miles)

The Preferred Alternative would continue southeast at grade in the median of Boston Street to
the Canton Station. The Canton Station would be a center platform station located west of the
signalized intersection at South Lakewood Avenue.

Boston Street would be developed as one lane in each direction from Montford Avenue to
Conkling Street. The Preferred Alternative would continue along the center of Boston Street
with at-grade crossings at the signalized intersections of South Lakewood Avenue, South
Kenwood Street, Potomac Street (pedestrians only), South East Street, South Clinton Street,
and South Conkling Street to the Brewers Hill/Canton Crossing Station. This center platform
station would be located between South Conkling and South Eaton Streets and includes a park-
and-ride lot with approximately 500-600 parking spaces.

The Preferred Alternative would continue east, at grade across Eaton Street and would
transition diagonally on new right-of-way turning north on the west side of Haven Street. The
Preferred Alternative would continue north adjacent to the west side of Haven Street crossing
under the O’Donnell Street Bridge into the Canton Railroad right-of-way. The Preferred
Alternative would then turn northeast crossing South Haven Street at grade into the NS right-
of-way. The Preferred Alternative would continue north within the NS right-of-way to the
Greektown/Highlandtown Station, a side platform station, which would be located south of Old
Eastern Avenue. The Preferred Alternative would occupy the western portion of the NS right-of-
way, a currently inactive railroad right-of-way, referred to as Bear Creek Branch.

The Preferred Alternative would continue north over Eastern Avenue on the existing freight
railroad bridge and then ascend and turn east onto a new aerial structure, passing overhead of
the NS right-of-way. The structure would cross above Janney Street, Kresson Street, CSX
railroad, NS railroad, Oldham Street, Ponca Street, and 1-895 to the Johns Hopkins Bayview
Medical Center campus property. The alignment would continue east at grade along the
alignment of Alpha Commons Drive to the Bayview Campus Station. This center platform
station would be located immediately west of Bayview Boulevard. The Preferred Alternative
would turn north at grade on the east side of Bayview Boulevard continuing north adjacent to
Bayview Boulevard with at-grade crossings of Nathan Shock Drive, a National Institutes of
Health (NIH) driveway, and Lombard Street. The Preferred Alternative would continue north
turning northeast along the eastside of 1-895 to the proposed Bayview MARC Station, the
eastern terminus of the Preferred Alternative. A park-and-ride lot with approximately 650
parking spaces is proposed as part of a new Bayivew MARC Station, which is separate project to
be implemented by the MTA and Baltimore City. At the eastern end of the alignment, 380 feet
of tail track would be provided beyond the station for the purpose of operational flexibility.

b. Stations

The Preferred Alternative would include 19 stations, 14 surface and 5 underground, to provide
access and connections to the light rail service. The proposed Red Line station locations have
been identified based upon compatibility with surrounding site conditions, intended passenger
catchment areas, site circulation, site services and amenities, transit oriented development
opportunities, public space availability, future urban plan visioning, community input through
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the SAACs, and other public outreach (refer to Chapter 8 for additional information concerning
Public Involvement).

Stations along the alignment would have one of three types of platforms: center, side, and split.
All surface station platforms would be approximately 194 feet long, regardless of the type of
platform. Figure 2-12 provides plan views of examples of prototypical surface station platforms.

Two of the surface stations would be grade-separated from the pedestrian access areas. The
SSA would be located on an existing bridge embankment with pedestrian access from below.
The Harlem Park station would be located in the lower level of US 40, and pedestrians would
access the station from Calhoun Street above. These stations would include vertical circulation
access elements such as stairs and ramps, and/or elevators to access the platform. The entire
project, including the stations, would be designed and constructed in accordance with the
Americans with Disabilities Act (ADA) to be fully accessible, with barrier-free and user-friendly
access for transit customers and personnel.

Two stations would provide connections to the existing MARC Penn Line: the West Baltimore
MARC Station and the proposed Bayview MARC Station. The Inner Harbor Station would
provide a connection to existing Charles Center Metro Station. The Howard Street Station
would provide a connection to the existing Central Light Rail Line and the MARC Camden Line
station three blocks to the south.

For the underground stations, there are two-level and three-level stations being considered.
Three-level stations are proposed in areas where the tunnel alignment is deep because of
street utilities, geological conditions, and/or structural requirements. The depth of the tunnel
and station vary with the unique site conditions at each of the five underground stations.
Patrons enter from street level entrances and descend to the public mezzanine level by
elevator, escalator, or stairs; pay their fare; and then descend another level to the station
platform. Refer to Figures 2-13 and 2-14 for illustrative sections of two-level and three-level
stations. Each underground station also has an accompanying ancillary building, which houses
mechanical equipment, traction power substations (TPSS), and ventilation shafts (Refer to
Section 2.4.2.g for additional information on the ventilation system). For the three-level
underground stations, the ventilation system and station equipment is located in upper and
lower mezzanine levels; refer to Figure 2-14.
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Figure 2-12: Examples of Typical Surface Station Platforms

Typical Side Platform Layout — Surface Station

Typical Split Platform Layout — Surface Station
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Figure 2-13: Two-Level Underground Station Sections

Two-Level Underground Station — Cross Section

Two-Level Underground Station — Longitudinal Section
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Figure 2-14: Three-Level Station Sections

Three-Level Underground Station — Cross Section
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The proposed Red Line Stations are summarized in Table 2-3.

Table 2-3: Red Line Station Summary

Station Name'® Surface Station Type Platform Type

CMS At grade Center
Security Square At grade with park-and-ride Center
Social Security Administration Grade separated Center
I-70 Park-and-Ride At grade with park-and-ride Center
Edmondson Village At grade Center
Allendale At grade Split Side
Rosemont At grade Center
West Baltimore MARC At grade with park-and-ride Side
Harlem Park Grade separated Center
Poppleton Underground, 2-level Center
Howard Street/ University Center Underground, 3-level Center
Inner Harbor Underground, 2-level Center
Harbor East Underground, 3-level Center
Fell’s Point Underground, 3-level Center
Canton At grade Center
Brewers Hill/ Canton Crossing At grade with park-and-ride Center
Highlandtown/Greektown At grade Side
Bayview Campus At grade Center
Bayview MARC At grade with park-and-ride Center

Note: ' The station names are not final and would be determined with input from the communities as the design
process continues.

C. Station Elements

Each station would contain elements and amenities dedicated to the transit operation and
convenience and safety of the transit user including: ticket vending machines; shelters or
canopies at surface stations; emergency telephones, closed-circuit television; seating, bicycle
racks and/or lockers; system signage; and recycling/trash receptacles. Figure 2-15 through
Figure 2-17 present renderings of what typical surface and underground stations may look like.

BALTIMORE RN\
REDgSLINE
NAN-—C

2-36 Red Line FEIS — Volume 1 — Chapter 2: Project Alternatives



December 2012

Figure 2-15: Typical Surface Station — Center Platform Renderings

Center Platform Station — Option A
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Figure 2-16: Typical Surface Station — Side Platform Renderings

Side Platform Station — Option A

Side Platform Station — Option B
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Figure 2-17: Typical Underground Station Renderings

Underground Station — Mezzanine View
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Architecture

Station canopies, surface stations, shelters, and underground station entrances would be some
of the most noticeable elements within the system. Refer to Figure 2-18 for a rendering of a
typical underground station entrance. The station design methodology is based on a multi-step
process that includes a contextual investigation of the project study corridor and its
surrounding neighborhoods, identifying land uses, the areas served, its historical significance,
and materials that define the fabric of the community. The process also includes analysis of the
functional elements of the stations such as: finishes, weather protection, lighting, bike storage,
and transit-specific elements including communications, system operations and maintenance,
safety and security, wayfinding, and customer information. The station design would consider a
modular “kit of parts” maintaining the transit system identity while allowing a level of
“customization” to recognize neighborhood context and integration. The station architecture
would incorporate materials that provide system recognition, ease of maintenance and
operations, durability, aesthetic quality, while reflecting neighborhood context.

Figure 2-18: Typical Underground Station Entrance

Station Access

Each station would need to accommodate various access modes: pedestrian, bicycle, bus, and
vehicular drop-off. ADA-compliant, accessible routes connecting to each of these modes would
be provided and integrated into the topography of the site. Ramps, elevators, and stairs would
be incorporated, as required, for access requiring grade change.

Landscape/Site Design

Station design would incorporate landscape and site design to integrate the station into its
surroundings. Materials for hardscape surfaces such as walkways, entry plazas, and retaining
walls would be treated similar to, and in conjunction with, architectural elements. Stormwater
management and parking facilities would be considered integral parts of the station design and
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may provide opportunities for sustainable features, environmental site design and landscape
focal points.

Lighting

Lighting at the stations would be provided at various levels. An overall system of lighting
consistent throughout the corridor would provide general illumination for safety and
wayfinding at the stations. Pedestrian level lighting at sidewalks, pathways, and at the station
itself would provide a more focused lighting source and could provide the opportunity to
highlight the individual neighborhood identity through the style and location of the fixtures.
Feature lighting enhancing particular design elements, such as landscape and art features,
would also be considered. A balance between safety, sustainable design practices, and impact
on adjacent neighborhoods would be a consideration in lighting design.

Wayfinding

The primary wayfinding tool in the station is signage. The objective of the system signing is to
direct persons to, through, and out of the system in an efficient, safe, and user-friendly manner
using straightforward, clear, and precise methods of organized, logical, and reasonable layouts.
Sign communication would be placed carefully and would be standard in dimensions and
guantities throughout the Red Line system. The signing would emphasize the Red Line system
identity and be consistent with existing MTA signage. Stations, when appropriate, would
incorporate signage directing patrons to other modes of transportation, connecting bicycle and
pedestrian trails, neighborhood destinations, neighborhood landmarks and historic references,
or may also include advertisements.

Safety and Security at Stations
Station safety and security would include general lighting, passive security, traffic calming, and
wayfinding signage. For additional information on safety refer to Chapter 4, Section 6.

Transit Art Program

The Red Line project is committed to providing seamless integration of art, engineering,
landscape architecture, signage, graphic design, and architecture of its facilities. Through a
collaborative process with artists, engineers and designers, the MTA, and the community, art
will be incorporated in and around a station area. The Red Line will establish an art program
that incorporates works of art within its passenger facilities and surrounding sites. The
application may vary by neighborhood and local ordinances.

d. Park-and-Ride Facilities

Park-and-ride facilities would be constructed at the stations where there is the highest demand
for drive-to-transit access. There are five park-and-ride facilities proposed for the Red Line, all
of which would be surface parking lots. Two of the five park-and-ride lots would be constructed
as separate projects (West Baltimore MARC and Bayview MARC) but Red Line passengers would
be able to park at these facilities and ride the Red Line or the MARC.> Refer to Figures 2-19
through 2-21 for a plan of the Security Square Station, the I-70 Park-and-Ride Station, and the

® The West Baltimore MARC Parking Expansion and Bayview MARC Station are separate projects from the Red Line. These projects are being
implemented through a collaborative effort from the MTA and Baltimore City. These projects are included in the 2011 CLRP.
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Brewers Hill/Canton Crossing Station and associated park-and-ride areas. Park-and-ride
capacity may be built in phases as demand grows. Table 2-4 lists the locations and total built-
out capacity anticipated of the five park-and-ride facilities.

Figure 2-19: Security Square Station Park-and-Ride Concept
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Figure 2-21: Canton Crossing/Brewers Hill Park-and-Ride Concept
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Table 2-4: Approximate Number of Parking Spaces Proposed at the Park-and-Ride Lots

Park-and-Ride Facility Approximate Number of Parking Spaces
Security Square 325-375
I-70 650-700
West Baltimore MARC 700
Brewers Hill/Canton Crossing 500-600
Bayview MARC 650
Approximate total 2825-3025

e. Track Types

Four types of track are being considered for this project: ballasted,
embedded, direct fixation, and green track.

e Ballasted track — consist of rail, fasteners, crossties, and
the ballast/subballast bed and would be used in areas in
the project study corridor such as on the I-70 right-of-way
and along the NS freight tracks on the east side of the

project study corridor.

e Embedded track — is completely covered/embedded,
except for the top of the rail and would be used at
roadway grade crossings such as intersections.

Green track transitioning to
ballasted track
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e Direct fixation — is a track construction method in which the rails are directly affixed to a
concrete deck or base slab, and would be used for tracks on aerial structures and in
tunnels.

e Green track — is defined as a transitway designed for plant material to grow alongside
and in between the rails. Green track is being considered in the portions of the project
study corridor through residential communities such as along US 40/Edmondson Avenue
and in Canton.

f. Systems

In order to achieve effective, efficient operation of the Red Line, the Preferred Alternative
would include traction power substations, communications, video surveillance, signaling,
overhead catenary system, and fare collection.

Traction Power Substations

To provide electricity along the line for the light rail vehicles, 17 TPSSs are proposed and would
be located along the alignment. The TPSS require approximately 45-foot by 85-foot sites plus
access roads or driveways. A typical TPSS would be constructed of steel housing and depending
on the location, could be surrounded by fencing, a brick wall, landscaping, or other forms of
aesthetic barriers. Examples of existing TPSS for other light rail projects in the US are shown
below.

The TPSS would be spaced along the alignment, approximately one mile apart. Two TPSS
locations would be within underground stations and one location would be within the proposed
OMF. Preliminary locations for TPSS sites have been identified for analysis in the FEIS
document. These locations are shown on Figure 2-22 and shown in greater detail in the plans
included in Volume 2. Final substation locations would be determined during Final Design for
the project.

Communications System

The MTA Red Line LRT would be designed with an integrated and robust voice, data, video, and
wireless network system to fulfill the communications requirements of the project including
connection to the Operations Control Center and supervisory control and data acquisition
system. The communication system also includes passenger information system, passenger
emergency assistance telephones and intrusion detection system being transported over wide
area and local area networks fiber optic and copper cabling systems.

]

DAY

2%

DgLINE
2-44 Red Line FEIS — Volume 1 — Chapter 2: Project Alternatives



December 2012

Video Surveillance System
A closed circuit television video surveillance system would provide security camera coverage as
follows:

e Station ramps with cameras fixed at each end

e Station platforms with controllable pan-tilt-zoom cameras providing overall platform
coverage

e Passenger assistance telephones included in the view of the PTZ station platform
cameras

e A fixed camera for each cluster of ticket vending machines

The video surveillance system would be designed with sufficient scalability so that it may be
expanded in the future by increasing the number of cameras and/or adding new camera
locations as MTA determines necessary.

Signaling and Train Control

Cab signals, communication-based train control, or a combination of both would control the
train on surface alignments, aerial sections and tunnels. In areas where no signaling is present
(shared right-of-way, for example), these areas would be line-of-sight operation, where the
light rail vehicle operator is responsible for the safe operation of the light rail vehicle.

Crossovers and Signal Central Instrument Houses
The signal central instrument house (CIH)
contains elements of the signaling control
system, circuits and equipment required for safe
vehicle operation (see photo). Currently, eight
CIHs are planned along the alignment. The .
distances between the signal houses vary and |Eaises : Blipment
are based on the locations of the crossover . : i ) e
tracks where light rail vehicles can switch tracks.
Another factor that determines the location of
the ClIHs is the ability to have an unobstructed
view between them. The CIH structures are
prefabricated steel structures approximately 10
feet by 40 feet and 10 feet high. Preliminary
locations for the CIH have been identified for analysis in the FEIS document. The CIH locations
are shown on Figure 2-22 and shown in greater detail on the plans included in Volume 2.

Overhead Catenary System

A continuous supply of electrical power is provided to the light rail vehicle by means of the
overhead catenary system (OCS). This is achieved by the use of overhead conductors
(electrified wires) centered over each track and supported by cantilever frame or support wire
assemblies attached to steel poles, bolted to concrete foundations. The light rail vehicles collect
current from the OCS by means of pantographs affixed to the top of the vehicles that are in
continuous contact with the overhead conductors as the vehicles move along the alignment.
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The configuration that is anticipated for the OCS
throughout the Red Line alignment would be a
“simple catenary” system, consisting of a contact wire
suspended via hangers from a messenger wire. Refer
to Figure 2-23. The standard system height (vertical
distance from the contact wire to the messenger wire)
is set to maximize the span lengths between
supporting poles. The standard wire heights for the
Red Line would be 18 feet for the contact wire and 21
feet-6 inches for the messenger wire. Utilizing this
configuration, the maximum span length between
poles on straight track would be 220 feet. This span
length between supports would be reduced, as
required, to accommodate track curvature, roadway
intersections and other constraints along the Centerpaintedtapered tubular OCS pole - Denver
. . . . Union Station

alignment. Additionally, the wire heights would vary

along the alignment based on local constraints, particularly low vertical clearances. In areas of
restrictive vertical clearance, such as in tunnels and under bridges, the contact wire and
messenger wire heights would be reduced to accommodate the restricted height. Typical OCS
pole styles proposed for the Red Line would be tapered tubular and wide flange, depending on
the surrounding alignment features. Wide flange poles with a galvanized finish would be
utilized along industrial and open route sections of the alignment. In residential and commercial
sections, tapered tubular steel poles would be employed. The tapered tubular poles would be
painted to be consistent with surrounding features, including traffic signal poles and station
elements, as shown in the photo example from Denver Union Station and in Figure 2-23.

The range of tapered tubular pole diameters is expected to be between 9 inches and 15 inches,
depending on loading and electrical conduit space requirements. Wide flange poles between 8
inches and 14 inches deep are anticipated. While the heights of the poles would vary based on
support and wire configuration, the standard pole height for center supported OCS is expected
to be 24 feet.
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Figure 2-22: Proposed Locations for Traction Power Substations and Central Instrument Houses along the Red Line Project Study Corridor
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Figure 2-23: Typical Simple Catenary with Tapered Center Support
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Wherever possible along the Red Line alignment, OCS
poles would be located between the tracks allowing one
pole, with back-to-back cantilever arms, to support the
overhead conductors for both tracks. Additionally, to
maximize efficiency and minimize visual impacts to the
travelling public, street lighting luminaires and mast arms
would be co-located on OCS poles wherever feasible and
advantageous along the alignment. At these joint-use
support locations, the OCS pole height would be
increased to 27 feet-6 inches to accommodate the 30-
foot standard luminaire height. The joint use OCS and
Street Light are shown in the photo example from
Portland, Oregon and in Figure 2-24.

At locations where it is not feasible to place center
supports, such as at locations where the tracks curve
through an intersection, side poles with span wire

Joint use OCS/street lighting pole — Portland LRT

support arrangements would be utilized to support the OCS. In these locations, the traffic
signals and street lighting would be co-located with OCS poles, wherever practical, to reduce
the impacts to the sidewalk areas. In tunnel sections, the OCS support structures would be

affixed to the tunnel roof.
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Figure 2-24: Typical Catenary with a Center Support and Joint-use Street Lighting
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At locations where

it is not feasible to place center supports, such as at locations where the
tracks curve through an intersection and some station locations, side poles with span wire
support arrangements would be utilized to support the OCS. Refer to Figure 2-25. In these
locations, the traffic signals and street lighting would be co-located with OCS poles, wherever
practical, to reduce the impacts to the sidewalk areas. In tunnel sections, the OCS support
structures would be affixed to the tunnel roof.
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Figure 2-25: Typical Catenary with Side Supports
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Fare Collection

Red Line fare collection would use a similar methodology that exists for Baltimore’s Central
Light Rail Line. Ticket Vending Machines (TVMs) would be placed at all stations. The TVMs
would be designed for the purchase of magnetic stripe tickets which could be in the form of a
single trip ticket, round trip ticket, day pass, weekly pass, or monthly pass. The TVMs would be
designed to accept cash, credit cards, or MTA Charm Card. For surface stations, the machines
would be either on the platforms or pedestrian approaches to the platforms. Specific locations
for each station would be determined in later design phases of the project. The number of
TVMs would also be determined further into design. For underground stations, TVMs would be
placed at station levels below the surface but above the level of the station platforms. The
ability to place turnstiles in underground stations to allow for separation of the TVM area from
the platform area would also be incorporated into the design of the stations. Should the MTA
change their tariff or systemwide fare collection methodology in the future, the Red Line fare
collection system would be adjusted accordingly.

f. Tunnel Ventilation and Fan Plant Facilities

Since the AA/DEIS, one of the key components further developed from additional engineering
studies and a requirement for operation and safety underground, is a mechanical ventilation
system. A mechanical ventilation system includes a combination of fans, air plenums, and air
shafts that connect the tunnels and station platform areas to outside air. The tunnel ventilation
system for the Red Line would provide acceptable air temperatures throughout the tunnels and
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underground stations under normal and congested operating conditions. During emergency
conditions, such as a fire incident on a train in either the tunnel or the station, the ventilation
system would assist in the movement of smoke and heat, facilitate passenger evacuation, and
firefighting operations.

The emergency ventilation system would be developed in accordance with the latest edition of
National Fire Protection Association (NFPA) 130, Standard for Fixed Guideway Transit and
Passenger Rail Systems.

Under normal operating conditions, when trains are moving freely through the tunnels and
stations during the warmer months, the ventilation approach would rely on the piston effect of
moving trains to generate airflows that would exchange tunnel air with outside air and remove
train-generated heat.

Under congested or perturbed conditions, when trains are stopped or moving slowly, the
ventilation system would prevent tunnel air from reaching temperatures above the maximum
design operating temperatures of the onboard equipment.

In the event of a tunnel fire involving a stopped train, the ventilation system would be operated
to move fresh outside air toward evacuating passengers, thereby clearing the egress path of
smoke. The egress path would lead to points of safety either in the adjacent tunnel, through
cross-passageways spaced no more than 800 feet apart, outdoors via a portal or a station. Since
the direction of passenger evacuation depends upon the location of the fire relative to the
train, the ventilation system would be designed to move air over the length of the train, in
either direction.

Cooks Lane Tunnel Segment

The ventilation system for the Cooks Lane Tunnel segment would utilize a jet fan system. Jet
fans would be located over the length of the tunnel spaced no closer than 300 feet apart.
Because of limited space in the tunnel above the light rail vehicle, the jet fans and sound
attenuators would be located on the tunnel side wall, on the opposite side of the safety
walkway. The jet fan system generates longitudinal airflow by intaking low velocity tunnel air
and discharging it at high velocity (about 6,000 feet per minute). The jet fans would be
reversible to allow airflow to be generated in either direction.

Downtown Tunnel Segment

To meet the ventilation objectives, the Downtown Tunnel segment would implement a design
concept that employs station end fan plants. Each station facility would house two independent
shafts, each containing two fans. Each shaft would connect to the tunnels at opposite ends of
the station. The fans would be reversible to either supply air to, or exhaust air from, the
tunnels. To remove train-generated heat during normal operations when trains are moving
freely throughout the system, each shaft would include a fan by-pass system to allow the
exchange of tunnel air with outside air.

The fan plant buildings would be up to 60 feet high depending on the station and the
ventilation requirements. Each fan plant would be designed to be compatible with surrounding
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structures. The fan plants would contain the following internal components: transformers for
power supply, staircases for access/egress, four fans, a battery room, and a series of silencers
above the fans to attenuate their noise. Refer to Figure 2-26 for a rendering of a typical
ventilation structure.

Figure 2-26: Rendering of a Typical Ventilation Structure

g. Light Rail Vehicles

The vehicles recommended for the Red Line are 70 percent low floor vehicles. The vehicle
threshold, or floor, sits 14 inches above the rails at the same height of the station platforms.
The 70 percent relates to the amount of passenger floor space within the vehicle that is the
same height as the 14-inch station platform. The remaining 30 percent of floor space in the
vehicle is located in higher sections at the ends of the vehicle which can be reached by steps or
an inside ramp. These higher floor areas house the operator cabs and provide space for
additional passenger seating. All doors would be located at the lower level.

In general, various parameters of an existing light rail vehicle design can be modified to best
suit a particular customer’s needs. The vehicles come in various sizes and can range from 92 to
95 feet in length. The width of the vehicles would be 8.7 feet. The number of doors varies,
although three to six doors per vehicle side are typical arrangements. Most light rail vehicles
today utilize sliding plug doors, which open to the outside of the vehicle, sliding along the
vehicle side. Figure 2-27 shows the seat and door arrangement of the light rail vehicle currently
in operation in Portland, Oregon.

BALTIMORE NN
\R\\ED@LI ne

2-52 Red Line FEIS — Volume 1 — Chapter 2: Project Alternatives



December 2012

Figure 2-27: Seat and Door Arrangement of a Light Rail Vehicle Currently in Operation in
Portland, Oregon

Seating arrangement possibilities are limited only by door locations and accessibility
requirements for aisle widths, as well as under seat enclosures covering the wheels of the
vehicle or equipment. Otherwise, the seating can be arranged to maximize vehicle capacity or
passenger comfort. It is assumed that each Red Line vehicle would have 68 passenger seats,
with additional room for over 100 standing passengers.

The exterior appearance of a vehicle can vary widely. Vehicle colors or wrapping can be
customized to an agency’s specific needs. Most car manufacturers also offer a variety of cab
end designs for vehicles. The interior design of a light rail vehicle is somewhat flexible, and
tends to be modern and vibrant, and featuring large windows throughout the vehicle. Examples
of light rail vehicles in other US cities are shown below.

Charlotte, North Carolina Phoenix, Arizona

Minneapolis, Minnesota

h. Operations and Maintenance Facility

The OMF is where light rail cars would be stored, maintained, and dispatched on their daily
routes each day. The OMF would accommodate administrative and light rail operation
functions for the Red Line. The site, as currently proposed, would be comprised of 11 existing
parcels totaling 20.8 acres in Baltimore City. The OMF would be located along the south side of
US 40/Franklin Street centered around Calverton Road between Franklintown Road and
Warwick Avenue, and referred to as the Calverton Road site. Currently, these parcels support
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light industrial uses and would be compatible with the use as the OMF. Refer to the FEIS
Volume 2 for a plan of the proposed OMF.

Five locations for a Red Line OMF were studied in the AA/DEIS (refer to the 2008 LRT Storage
and Maintenance Facility Technical Report). The Calverton Road site was identified as part of
the LPA. The Calverton Road site best met the operations and maintenance requirements of the
proposed service and was selected because the site is:

e Compatible with existing Baltimore City zoning (Class M, manufacturing/industrial);
e Involves infill development not green field development;
e Centrally located along the alignment;

e Adjacent to an active railroad which offers the possibility of a rail connection to the Red
Line, and construction and maintenance materials can be delivered by rail;

e Of adequate size to provide the required features of two lead tracks from the main
track, parking for MTA employees, and stormwater management; and

e The majority of the parcels are State and City owned, reducing the number of business
relocations required.

At the Calverton Road site, the Red Line OMF would be comprised of three main buildings, light
rail track into and out of the facility site, three CIHs, and two TPSSs for the mainline and the
site, and a covered fuel station. There would be an area for employee and visitor parking
totaling approximately 200 spaces, and the site would be secured and fenced.

The primary activities of the OMF would include:

e Primary access for trains into and out of the yard from the eastbound and westbound
mainlines for insertion into revenue service, mid-day storage of vehicles and end-of-day
storage of vehicles;

e Train storage for 26 vehicles in the yard that can be expanded to 34 and another ten
vehicles inside the maintenance building;

e Train wash facility;

e Yard control on the 2nd floor of the Facilities Maintenance and Transportation Building;
e Welfare facilities for personnel;

e Service and inspection tracks;

e Heavy repair tracks;

e Yard storage that allows for sanding and interior cleaning;

e Fueling for support vehicles;

e Storage for equipment and material;

e Access roadways and parking; and

e Stormwater management.
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The maintenance building would include the administrative functions for the Red Line
including: operations staff offices, dispatcher work stations, information center, employee
break room and/or lunchroom, driver area with lockers, showers, and restrooms. Drivers would
use the maintenance building as their home base.

The storage yard portion of the facility is the point of origin and termination for Red Line
service. The storage yard includes storage for up to 34 light rail vehicles and MTA support
vehicles and a covered exterior storage building.

The maintenance building would include maintenance and repair shops, a body shop, paint
booth, interior vehicle cleaning, and exterior car washing. All LRT drivers and other MTA
employees would report to this building every time they come to work.

The overall storage and maintenance facility site as currently programmed would include
approximately 77,000 square feet of parking, 12,000 square feet of exterior support spaces,
62,700 square feet of light rail vehicle storage, and 251,000 square feet of lead tracks. The MTA
would operate three shifts at this facility for some departments. Approximately 300 employees
could work out of this facility. Examples of light rail OMFs in other US cities are shown below.

Tampa, Florida Denver, Colorado Charlotte, North Carolina

2.5 Operations
The operating plan for the Preferred Alternative includes a light rail operating plan and a feeder
bus service plan.

2.5.1 Rail Operations Plan

The development of the Red Line Operating Plan required the project team to set a number of
assumptions upon which to build the plan. The basic assumptions that were established are as
follows:

e Peak headways would be 7 minutes.
e All trains would stop at all stations.

e Station dwell times would be either 15 seconds or 20 seconds, depending on forecasted
ridership at the specific station.

e Terminal recovery time would be between 6 and 10 minutes depending on time of day.
e No other rail service would operate on or across the alignment.
e Train operator change point would be at a passenger station.

e All vehicles would be stored and serviced at the OMF each day/night.
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e Vehicle requirements would meet current design criteria for acceleration and
deceleration.

e Trains departing and returning to the yard would carry passengers between the OMF
and initial terminal.

e Portions of the MTA Red Line surface alignment, aerial sections and tunnels would be
controlled by either cab signals, communication based train control or a combination of
both. Other portions of the alignment would be line of sight operation.

e Mainline universal crossovers would be located to provide 10 minute run times for
single track operations, where practicable.

e Vehicles would have low-level boarding floors with 70 percent low floor.

e Tail tracks would be provided at east and west end terminals.

The Red Line would operate seven days per week. Monday through Saturday service would run
from 5:00 AM to 1:00 AM, and on Sunday service would run from 10:00 AM to 10:00 PM. There
would be 243 trains operating every weekday and 139 trains operating on each weekend day.
Headways would be between 7 minutes and 15 minutes, depending upon time of day. Table 2-5
presents proposed service headway for Design Year 2035.

Table 2-5: Proposed Design Year 2035 Service Headways
for Weekday and Weekend/Holiday Service

Monday - Saturday Sundays and Holidays
5:00 AM to 6:00 AM 15 minute headways — -
6:00 AM to 9:00 AM 7 minute headways — -
9:00 AM to 3:30 PM 10 minute headways 10:00 AM to 3:30 PM 10 minute headways
3:30 PM to 6:30 PM 7 minutes headways 3:30 PM to 6:30 PM 10 minute headways
6:30 PM to 9:00 PM 10 minutes headways 6:30 PM to 10:00 PM 10 minutes headways
9:00 PM to 1:00 AM 15 minutes headways - -

The proposed operating schedule has been developed to accommodate approximately 55,000
daily riders in 2035. The end-to-end travel time is estimated at 45 minutes. The station-to-
station travel times assumed for a weekday in the opening year (2021) of the Preferred
Alternative are shown in Table 2-6.

Table 2-6: Station-to-Station Travel Times — Weekday 2021 (shown in minutes)

Station Eastbound Travel Times Westbound Travel Times
4

CMS

Security Square

Social Security Administration
I-70 Park-and-Ride
Edmondson Village

Allendale

Rosemont

West Baltimore MARC
Harlem Park

WlhfWWWINW W
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Table 2-6: Station-to-Station Travel Times — Weekday 2021 (shown in minutes)

Station Eastbound Travel Times Westbound Travel Times
Poppleton 2 2
Howard Street/University Center 1 1
Inner Harbor 1 2
Harbor East 3 1
Fell’s Point 1 2
Canton 2 4
Brewers Hill/Canton Crossing 3 3
Highlandtown/Greektown 3 2
Bayview Campus 3 2
Bayview MARC 2 -
Total End-to-End 45 45

All trains would consist of two light rail vehicles. Each train would be staffed with one train
operator. All station platforms would accommodate the two car trains.

There would be 54 at-grade crossings in the project study corridor controlled by traffic signal,
pedestrian signal, stop sign, or flashers and gates. The flashers and gates would be used at the
entrance to the Operations and Maintenance Facility, at the Parallel Drive connector, on Haven
Street, on Cassell Drive, and on Bayview Boulevard at Alpha Commons Transitway. For
additional information on the intersection controls proposed for Red Line operation, refer to
Chapter 4.

2.5.2 Bus Operations Plan
Refer to Chapter 4, Section 1 of this FEIS for a summary of the bus operations plan proposed
for the Red Line.

2.5.3 Fare Structure

Red Line light rail service would be integrated into MTA’s systemwide transit service in the
Baltimore Region, complementing existing MTA Bus, Metro, Central Light Rail, and MARC
service. In addition to service integration, it is intended that the fare structure for the Red Line,
as well as the methods of fare collection, would be consistent with the fare structure and
collection within the MTA transit system.

Fares for the Red Line would be consistent with systemwide fares in place at the time of
opening. Currently those fares are $1.60 per single trip, $3.50 for a day pass, $16.50 for a
weekly pass, and $64.00 for a monthly pass. Reduced fares for seniors, persons with disabilities,
and students would apply, consistent with reduced fares in place at the time of opening. For
connections with other MTA services such as Local Bus, Central Light Rail, or Metro, Red Line
patrons would need a day pass, weekly pass, or monthly pass, or additional $1.60 single trip
fares would need to be paid. For connections with MARC, appropriate MARC fare media would
be needed.
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2.6 Summary of Project Costs

The cost estimate for the Preferred Alternative in 2012 dollars is $2.223 billion. A cost estimate
is also developed based on the construction schedule, escalation, and inflation while the Red
Line is being constructed. The cost estimate at the start of Red Line service in 2021 is $2.575
billion in year of expenditure dollars. A detailed breakdown of the project costs in current and
year of expenditure dollars according to the FTA standard cost categories (SCC) is shown in
Table 2-7 below.

Table 2-7: Project Cost Estimate in 2012 and 2021 Year of Expenditure Dollars
by FTA Standard Cost Categories

2012 Dollars 2021 Year of Expenditure
PAULSEEI 2 R SN0y Total (in millions) Dollars (in millions)
10 Guideway & Track Elements
(14.1 miles) 2777 »900
19 Stations, Stops Terminals
Intermodal 2378 2452
30 Support Facilities: Yard,
Shops, Admin. Buildings >74 »86
40 Sitework & Special Conditions S163 $185
50 Systems $177 $216
60 Right-of-Way Land, Existing
Improvements 267 >70
70 Vehicles (28) $126 $146
80 Professional Services
7 4
(applies to Categories 10-50) »38 2430
90 Unallocated Contingency $74 $89
100 Finance Charges SO S0
Total Project Costs (10-100) $2,223 $2,574

For additional information on the project cost refer to the Red Line Project Re-Baseline Report,
Appendix D.
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3. Construction Methods and Activities

3.1 Introduction and Methodology

This chapter describes the anticipated construction methods, activities, and sequencing that are
reasonably expected by the Maryland Transit Administration (MTA) to be employed and
undertaken during the construction of the proposed Baltimore Red Line project (also, referred
to as the Preferred Alternative in Chapter 2 of this Final Environmental Impact Statement
(FEIS)). This chapter describing construction methods and activities is new and was not included
within the Alternatives Analysis/Draft Environmental Impact Statement (AA/DEIS). Detailed
discussions of the potential environmental effects and impacts that may be associated with
construction activities and recommended measures to mitigate or minimize such effects are
identified in the subsequent transportation and environmental resource chapters of this FEIS
(Chapters 4 and 5).

A number of construction methods could be used to build the Light Rail Transit (LRT) system,
depending on geological and environmental conditions, cost, schedule, alignment, and other
factors. At the time of preparation of this FEIS, the Red Line project is undergoing Preliminary
Engineering and detailed project design and construction information is still being developed.
Thus, construction methods and activities described in this chapter are based on conceptual
studies, as well as other projects of a similar nature with regard to construction methods and
activities. As such, these methods and activities will continue to be refined during Final Design,
which occurs after completion of the National Environmental Policy Act (NEPA) process. For
example, some of the initial construction methodology may change as the design develops,
particularly since the construction contracts for the project could be issued as Design-Build or
Design-Bid-Build, as well as other delivery methods.

This chapter presents a description of the construction process for the purposes of
guantification of environmental-effect causing activities only. This FEIS chapter is not intended
to describe the precise construction methods that may ultimately be used, nor is it intended to
dictate or confine the construction process. Actual construction methods and materials may
vary, depending in part on how the construction contractors choose to implement their work to
be most cost effective, within the requirements set forth in bid, contract, and construction
documents, as well as to comply with mitigation requirements.

The construction of the Preferred Alternative would generally use conventional construction
techniques and equipment currently used in the Baltimore-Washington DC region and
throughout the United States. Major project elements include new construction of surface
track, aerial guideway, at-grade station platforms, an operations and maintenance facility
(OMF), tunnels, portals, underground stations, ventilation facilities, crossovers, and installation
of specialty system work such as traction power, communications, and signaling.

The MTA construction specifications will require that construction contractors comply with
applicable environmental regulations and obtain necessary permits for the duration of
construction. Construction of the project will follow applicable federal, state, and local laws for
building and safety, as well as local noise ordinances, as appropriate.
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In an effort to avoid and/or minimize potential adverse effects during construction of the
project, a number of environmental commitments and mitigation measures have been
identified, which construction contractors will be required to follow. As such, these
environmental commitments and mitigation measures will be included as part of the project’s
construction contracts and/or permit conditions. These environmental commitments and
mitigation measures are identified as applicable, within the construction impact discussions of
the transportation and environmental resource chapters of this FEIS (Chapters 4 and 5).

This chapter is organized as follows:

Section 3.1 — provides a description of construction analysis year, peak construction years,
schedule, and working hours.

Section 3.2 — presents an overview of the proposed construction methods of the project’s
surface and aerial design segments.

Section 3.3 — presents a description of the construction methods of the underground design
segments and activities.

Section 3.4 — presents an overview of the construction staging areas and access shafts,
including muck removal operations in support of the underground construction elements

Section 3.5 — provides a description of how and where access could be limited during
construction activity periods.

Section 3.6 — includes a general description of the improvements that would be made after the
LRT construction is completed.

Section 3.7 — presents a description of the environmental compliance plan that would be
prepared to identify and describe the management of environmental commitments and
mitigation measures during the Final Design and Construction phases of the project.

Section 3.8 — includes a list of commitments and mitigation measures related to the proposed
construction methods and activities, as described within this chapter.

3.1.1 Construction Analysis Year - 2016
For construction projects that extend over multiple years, a peak year is identified to isolate the
greatest potential for adverse effects.

Construction of the Preferred Alternative is anticipated to begin in 2014 and to finish in 2021,
with revenue operations beginning in 2021. The peak construction year for construction impact
analyses has been identified as 2016, which is based upon the greatest manpower and diesel-
equipment utilization estimates including the greatest number of truck trips to and from the
various construction sites through the project study corridor — the general study area for the
Preferred Alternative including the project’s proposed limit of disturbance. As design of the project
progresses, the construction schedules and assumptions may be refined.
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Construction of the tunnels and underground stations (cut-and-cover construction of the
openings for each underground station), along with related LRT systems construction, are the
longest duration activities within the overall project schedule and comprise the project’s critical
path to completion. It should be noted that construction methods and sequences would be left
to the discretion of the construction contractors. However, contractors will be required to
comply with environmental commitments and mitigation measures that are included in this
FEIS and Record of Decision (ROD), unless modified with approval of the Federal Transit
Administration (FTA) and other appropriate regulatory agencies.

3.1.2 Study Area for Construction Activities and Effects

The areas that may be most affected by construction activities generally comprise the area
immediately bordering the construction activity. However, in some cases, effects from
construction activities extend beyond the immediate area surrounding construction sites. For
these reasons, the project study area for construction impact analyses may vary for each
construction-related activity and each FEIS discipline as further discussed in the respective
transportation and environmental discipline sections within FEIS Chapters 4 and 5. For
example, the traffic effects of delivering or transporting material off site includes a bigger study
area than the study area for the noise effects of constructing a station box.

3.1.3 General Description of Major Construction Activities and Equipment
The various work activities to be performed over an estimated 7-year construction period
would include the following facility and system items:

e Construction of a double-track alignment beginning at the Centers for Medicare &
Medicaid Services (CMS), the west terminus, and ending at Bayview MARC, the east
terminus

e Construction of tail tracks for light rail vehicles at CMS Station and Bayview MARC
beyond the operating limits of the Red Line

e Construction of an OMF for storage of up to 38 light rail vehicles

e Construction of a traction power system including overhead catenary system (OCS),
traction power substation (TPSS), and central instrument houses (CIH)

e Construction of track crossovers to enable single track operations, as needed

e Construction/modification of aerial structures: 1-695, Woodlawn Drive, Ingleside
Avenue, Eastern Avenue, Norfolk Southern (NS)/CSX/1-895

e Construction of 19 stations (14 surface and 5 underground)

e Construction of ventilation system elements including ventilation buildings, fans, air
plenums, and shafts for the underground sections

e Construction of three park-and-ride lots: Security Square, 1-70 and Brewers Hill/Canton
Crossing

e Demolition of existing structures
e Construction of protective measures for adjacent utilities and structures

e Construction of retaining walls for bridges and tunnel portals approaches
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e Construction of tunnel segments by tunnel boring machines (TBMs)

e Cut-and-cover or open-cut construction of portal structures, tunnel sections, and
underground stations

e Relocation, modification, or protection of utilities in conflict or impacted by excavations
for street-level track work, tunnels, bridge, and station construction

e Construction of level boarding station platforms at street-level locations using typical
“cast-in-place” or pre-cast concrete construction methods

e Construction of both surface drainage and sub-drainage systems

e Installation of intersection controls including traffic signals, pedestrian signals, flashers,
and gates

e Construction of station finishes, such as canopies, shelters, ticket vending equipment,
agent booths, station furniture, ramps, escalators, etc.

e Modifications to existing buildings, as required, to protect them from the effects of
adjacent construction

The types of equipment that would be used for construction activities include various earth-
moving apparatus (excavators, graders, bulldozers, loaders, etc.), cranes, pile drivers, augers,
drilling equipment, compaction rollers and tampers, concrete trucks, pumping equipment,
generators/compressors, and various types of trucks (flat bed, dumps, trailers, etc.).

3.1.4 Proposed Construction Scenario and Schedule

The LRT construction could involve an approximately 7-year period. This includes 18 months for
utility relocations, 6 years of construction and approximately 9 months of testing and pre-
revenue service activities.

LRT construction is likely to begin simultaneously at several locations within the project study
corridor to accommodate areas requiring lengthy construction times, such as tunnels,
underground stations, and aerial segments. Surface streets throughout the project study
corridor could be impacted for a total of approximately 48 months.

A representative sequence of construction is shown in Table 3-1. The time necessary for each
activity would vary depending upon such factors as work hours, traffic restrictions, and
contractors’ means and methods. Other factors would include the number and type of utilities
requiring relocation, and location and condition of nearby surface and subsurface structures.

3.1.5 Construction-Working Hours

e Surface Segments: Typical construction activities will generally be limited to 6 days a
week, 15 hours per day. There would be times when certain construction activities could
take place during weekends or other times.

e Underground Segments: Typical construction activities for the underground sections,
which include portal areas, stations, ancillary buildings, and tunneling, will be performed
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7 days a week, 24 hours per day. Work activities will be performed both at surface and
below ground and may include areas in between station and portal sites.

e Trucking: Trucking will be permitted only on designated truck routes and may occur up
to 24 hours a day, 7 days a week.

Table 3-1: Typical Sequence of Construction Activities

Activity

Tasks

Average Time
Required
(months)

Pre-construction
Survey

Locate utilities, establish right-of-way and project control
points and centerlines and relocate survey monuments

6 months

Site Preparation

Relocate utilities and clear and grub right-of-way
(demolition), widen streets, establish detours and haul
routes, erect safety devices and mobilize special
construction equipment, prepare construction equipment
yards and stockpile materials, install monitoring
instrumentation for tunneling, implement ground
improvements, underpin existing building, and establish
maintenance of traffic

18 months

Heavy Construction

Excavate and construct the tunnel portals, tunnels, and
underground stations

Construct the aerial structures, including foundation
elements, construct surface trackway, reconstruct
adjacent roadways and sidewalks

52 months

Medium
Construction

Lay track work, construct surface stations, install
drainage, minor earthwork, and roadway paving

26 months

Light Construction

Finish work, install system elements (electrical, signal and

24 months

communications), street lighting, landscaping, signage
and striping, close detours, clean-up and test system
Test communications, signaling and ventilation systems,
training of operators and maintenance personnel

Pre-revenue service 9 months

3.2 Overview of Construction Methods and Activities - Surface
Segments

As described in detail in Chapter 2 of this FEIS, the proposed LRT system includes three surface
segments oriented in a west-to-east direction: West segment, US 40 segment and East
segment. These surface design segments include construction of surface and aerial guideways
and trackwork (including crossovers), station platforms, an OMF, and installation of specialty
system elements such as traction power substations, communications facilities, and signals
equipment. The following sections describe the proposed construction activities to be
undertaken within these surface segments, including construction staging areas to support
these activities.

3.2.1 Construction Staging Areas for LRT Surface and Aerial Segments

Construction staging areas, also referred to as “laydown areas,” are sites that are used for the
storage of materials and equipment, and other construction-related activities, such as assembly
of concrete forms and reinforcing steel cages. Work zones are those areas where the
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construction is occurring. Field offices for contractors and construction managers would be
situated in temporary job site trailers at staging areas or existing office space near the work
areas.

Staging areas are typically fenced and are often lit for security. Staging areas of adequate size
and proximity to the alignment are essential to minimize construction traffic through the
project study corridor and to provide adequate space and access for construction activities.
Because of the dense urban environment of Baltimore, very few vacant parcels are available
within close proximity to the proposed alignment that could be used for staging areas.

Potential construction staging areas for the LRT surface design segments are identified below in
Table 3-2 and shown on Figures 3-1 through 3-3. If the contractors choose to obtain and use
additional staging areas, they will be required to obtain the necessary permits and approvals
from applicable federal, state, and local regulatory agencies.

3.2.2 Utility Relocations

Utilities impacted by project construction typically include water, sewer, gas, electric conduits
and ductbanks, telephone conduits and ductbanks, steam, chilled water, cable television, and
fiber optic. As such, prior to beginning construction activities it is necessary to relocate,
support, or protect utilities and underground structures, which conflict with excavations for
street-level trackwork, stations, and systems elements.

Depending on the extent of utility relocation work, estimated construction durations for utility
relocation activities are 12 to 18 months for each surface segment of the Preferred Alternative
alignment. Temporary interruptions in services could be experienced during re-location or re-
routing of utilities. To minimize scheduling conflicts and coordination issues during
construction, it is anticipated that numerous utility relocations would occur prior to the start of
major construction activities. Please refer to FEIS Section 5.20 for more details as to the
anticipated construction-related effects and mitigation to utility services and providers within
the project study corridor.

REDILINE
e 3-6 Red Line FEIS — Volume 1 — Chapter 3: Construction
Methods and Activities



December 2012

Table 3-2: Proposed Construction Staging Areas — LRT Surface and Aerial Segments

Staging and Site
Designation

Staging Area

Location

Construction Activities
and/or
Work Area Supported

West Segment (Refer to Figure 3-1)

1-1 CMS Wooded area at the end of | Road widening; track and
Security Boulevard behind | TPSS construction
Chadwick Elementary
School

1-2 Security Square Mall Existing paved area Road widening; track,
between Lord Baltimore [-695 Bridge, and TPSS
and Belmont Drives (future | construction
park-and-ride)

1-3 East of I-695 Existing parking area for Road widening; track and
Social Security I-695 Bridge construction
Administration West

1-4 Proposed I-70 Park-and-Ride | Wooded area between Road widening; track and
Parallel Drive and I-70 TPSS construction
(future park-and-ride)

1-5 Existing I-70 near Security Excess pavement between | Road widening; track, and

Boulevard east and westbound lanes | TPSS construction
US 40 Segment (Refer to Figure 3-2)
3-1 Operations and Maintenance | Between Franklintown Construction of proposed
Facility Road and Warwick Avenue | operations and

on Franklin Street maintenance facility

3-2 US 40 Lower Level Between North Fulton Road widening; track and
Avenue to North TPSS construction
Schroeder Street — on
north side of proposed LRT
alignment

3-3 Median of US 40 Lower Level | Between North Fulton Road widening; track and

Avenue to North
Schroeder Street — on
south side of proposed LRT
alignment

TPSS construction

East Segment (Refer to Figure 3-3)

5-1 Proposed Traction Power Boston Street between Road widening, track, and
Substation South Highland Avenue TPSS construction
and South Baylis Street
5-2 Brewers Hill/Canton Crossing | Former Exxon Tank Farm Road widening, track, and
Park-and-Ride bounded at intersection park-and-ride lot
of South Conkling Street construction
and South Boston Street
5-3 Norfolk Southern Rail Right- | Norfolk Southern Right- Track and Greektown

of-Way

of-Way east of South
Haven Street, south of
Eastern Avenue

viaduct construction
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Table 3-2: Proposed Construction Staging Areas — LRT Surface and Aerial Segments

. . Construction Activities
Staging and Site . .
e e Staging Area Location and/or
Work Area Supported
5-4 Viaduct West Norfolk Southern Right- Track and Greektown
of-Way and Cross Wiping | viaduct construction
Cloth Company, 4201 E.
Pratt Street
5-5 Viaduct East 1 Grass area between Greektown viaduct
Ponca Street and Oldham | construction
Street, south of Lombard
Street
5-6 Viaduct East 2 MTA parking lot east of Greektown viaduct
Ponca Street, south of construction
I-895 ramps

3.2.3 Roadway Widening, Reconstruction, At-Grade Crossing Construction
and Trackwork

Roadway work along the surface alignments would include the reconfiguration of the existing
medians, travel and parking lanes, as well as construction of at-grade crossings to
accommodate the LRT alignment. Along portions of these surface segments, roadways would
need to be widened/shifted or reconstructed to accommodate the alignment. The locations of
street widening, reconstruction, and at-grade crossing construction are illustrated in Volume 2
Environmental Plate Series, Plate Series 1.

Street reconstruction at the proposed at-grade crossing locations allows for the placement of
the track slab and rails, as well as for modification of existing curbs, gutters, and sidewalks to
accommodate the rail crossings. Where applicable, existing curbs, gutters, and sidewalks would
need to be demolished and reconstructed. LRT track construction would include the installation
of fixed guideway elements, such as ballast, railroad ties, steel rails, and other related track
items.

Roadway widening, reconstruction, and at-grade crossing construction work would include lane
closures, sidewalk closures, access and parking restrictions, turn restrictions, and temporary
roadway closures. Street and lane closures may be necessary during construction of the project
including closures during nights and weekend. More details regarding operational effects to the
roadways along the surface segments of the project are contained in Section 4.2 of this FEIS.

Property owners and access to residences and businesses located immediately adjacent to
these work areas would be affected. MTA will develop and implement a property access
management plan working with the contractors and the affected property owners. The
duration of LRT construction within the roadways is estimated at 24 to 30 months for each
surface design segment.
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3.2.4 At-Grade (Surface) Stations

The at-grade station platforms would be located approximately 14 inches above top of rail.
Access walkways would cross the tracks at grade to connect to the platforms meeting
Americans with Disabilities Act (ADA) criteria. The at-grade stations would have either a center
platform configuration, where one platform is located between the two tracks, or a side
platform configuration where two platforms are constructed opposite of each other, one
serving each track. A split platform is a type of a side platform station where the two platforms
are not opposite each other. These station configurations are described and illustrated in
Chapter 2.

Construction of the at-grade stations involves excavation, placement of cast-in-place concrete,
installation of canopies, railings, lighting, seating, signage, fare vending equipment, etc.

At-grade stations could be constructed simultaneously with other LRT work within that section.
Alternately, they may be constructed sequentially. The estimated construction duration for
each surface station is approximately 9 to 12 months.

3.2.5 LRT Operating System Installation
The LRT operating system includes TPSSs, the OCS, communications, and train control.

The OCS, also referred to as catenary, consist of foundations, poles and/or structures, and
overhead wires to supply power to the trains. Construction of the OCS would generally involve
excavation, placement of concrete, erection of poles and or structures, and installation of
wires, cables and other equipment.

Seventeen TPSSs are proposed along the alignment at designated locations, approximately 1
mile apart, to provide the electrical power needed to run the light rail vehicles. The proposed
locations of the TPSSs to be constructed are identified in Volume 2 Environmental Plate Series,
Plate Series 1. The final locations are subject to refinement during the Final Design phase.
Examples of existing TPSS for other light rail projects in the United States are provided in
Chapter 2 of this FEIS.

3.2.6 Park-and-Ride Facilities
Surface park-and-ride facilities would be constructed at three stations: Security Square, 1-70
Park-and-Ride, and Brewers Hill/Canton Crossing.

Construction of the surface park-and-ride facilities would involve demolition and removal of
existing structures, including the removal of trees and other vegetation, as necessary. Utility
relocation, grading and paving would follow. Installation of concrete curbs, lighting, driveways,
sidewalks, erosion and sediment control measures, stormwater management, and landscaping
would be undertaken as necessary.

The duration of this construction work is estimated at 9 to 12 months for each park-and-ride
facility.

REDILINE
e 3-12 Red Line FEIS — Volume 1 - Chapter 3: Construction
Methods and Activities



December 2012

3.2.7 Bridge Construction

Aerial structures (aerial and elevated approach sections) required for the Preferred Alternative
would be constructed over I-695 (the Baltimore Beltway) within the West segment and over
industrial and railroad uses, as well as 1-895 (the Harbor Throughway) within the East segment.
These structures would vertically elevate the tracks above roadways, freight tracks, and other
surface features. Construction of these aerial structures would be similar to other typical bridge
construction projects and consists of precast structures and other materials that would be
stored at construction laydown areas. The existing bridges along the project study corridor
would be rehabilitated to accommodate the LRT trackway.

3.2.8 Operations and Maintenance Facility

The Red Line project includes the construction of an OMF along the south side of US 40
(Franklin Street), between Franklintown Road and Warwick Avenue. The facility, referred to as
the Calverton Road site, would include a maintenance and transportation building, an area for
vehicle storage, a train car wash, and a storage building. The OMF would have a storage
capacity of up to 38 light rail vehicles and would also accommodate parking for up to 200
employees.

The current site houses a variety of existing buildings and roadways that would have to be
demolished to facilitate the construction of the OMF. The site has several underground fuel
storage tanks that may require removal.

Construction for the OMF would include excavation and grading, installation of underground
utilities, paving and site work, installation of trackwork and other systems elements, and the
construction of the facility buildings.

The duration of the overall construction work for the OMF is estimated at 30 to 36 months.

3.3 Overview of Construction Methods and Activities - Tunnel
Segments

This section describes the anticipated construction methods and activities associated with the
Preferred Alternative’s two tunnel segments: the Cooks Lane Tunnel and the Downtown
Tunnel, which are described in Chapter 2 of this FEIS. To enable construction of the
underground segments of the project, several different tunneling construction methods for
different portions of the tunnel are being considered, including excavation of the running
tunnels by TBMs, cut-and-cover excavation for underground stations and tunnel portals, as well
as some drilling and blasting at certain areas.

Some of these excavation techniques and ground support methods would require the use of
ground modification methods, such as dewatering, soil mixing, ground freezing, as well as
various types of grouting. The underground structures of the Preferred Alternative would be
constructed in a variety of geologic conditions, ranging from rock to soils and would be located
adjacent to existing structures and utilities that may be sensitive to ground movements and
vibration. Therefore, it would be necessary to use protective measures to support building
foundations as part of tunnel or station excavation. These measures are often utilized to reduce
potential for damage caused by construction-induced movement. Such protective measures are

BALTIMORE NN
5\& Dg LIine

3-13 Red Line FEIS — Volume 1 - Chapter 3: Construction
Methods and Activities



December 2012

described in more detail in Section 3.3.4 of this chapter. Above-ground activities associated
with protection of existing facilities during excavation of the tunnels could occur at locations
along the alignment.

A general description of underground construction methods is provided in the following
sections. A discussion of how these methods might be used for the Red Line project is also
described.

Construction of the Cooks Lane and downtown tunnels would require disturbance on above-
ground sites for the removal and temporary stockpiling of spoils (muck) from the tunnels and
station areas, and for construction materials, machinery, and workers to enter and exit the
areas being excavated. Also, above-ground construction sites would be required for
underground station entrances and exits and for ancillary facility building that incorporate
ventilation equipment. Construction staging areas for construction equipment and personnel
would be required. These locations and associated construction-related activities are described
in Section 3.4 of this chapter.

Underground construction-related effects would include increased traffic because of street or
lane closures, restricted access to businesses or residences, increased noise and vibration,
exposure to hazardous materials, and air quality effects. These effects and measures to
minimize or mitigate the effects to the local community are described in subsequent resource
chapters of this FEIS (Chapters 4 and 5).

3.3.1 Tunnel Boring Machine Excavation

TBMs are used to excavate rock and soils in predominantly circular tunnel sections. TBMs
consist of a cutterhead followed by several hundred feet of machinery; the machlnery powers
the cutter head, conveys the spoils, and
propels the TBM forward (see photo). TBMs
are powered by electricity brought to the
machine from substations, specifically
constructed near or along the tunnel route.

Tunnel construction with the use of a TBM
consists of a series of repetitive activities.
The TBM is advanced by means of hydraulic
jacks, which push against the installed
tunnel lining. The tunnel lining consists of
pre-cast concrete segments that are bolted
together in place. Gaskets are placed at
segment joints, which result in a relatively
watertight structure. The machine is
advanced in increments of approximately 5 feet and the process is repeated until the entire
length of the tunnel has been excavated. A typical tunnel advance rate is about 20 to 60 feet
per day.
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»
»
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|

4

Typical tunnel boring machines
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Twin-bore tunnels may be drilled with a single TBM or with two TBMs. If a single TBM is used, it
would be assembled and driven to excavate one tunnel. Then it would be dismantled and
reassembled to drive and excavate the second tunnel. Alternatively, two TBMs could be used
simultaneously to construct adjacent tunnels.

Different TBM types are designed for different geologic conditions. For example, in areas where
the tunnel would be excavated primarily in rock, a “Rock TBM” is used, while, in areas of soil
and weathered rock, a different type of TBM is used that is specifically designed for mining
through soil-like materials that are unstable and are not self supporting. These latter TBMs are
referred to as “Pressure Face TBMs.” “Hybrid” machines are now available that combine the
attributes of both Rock TBMs and Pressure Face TBMs, so that a single machine can be used
through both ground types, as well as through “mixed face” conditions. Mixed-face conditions
are expected where the tunnels transition into and out of bedrock into soil-like materials,
where a combination of both rock and soil are present at the same location.

Pressure Face TBMs utilize two different technologies: “Earth-Pressure Balance” (EPB) TBMs
and “Slurry Face” TBMs, as described below.

An Earth Pressure Balance TBM has a cutting chamber filled with excavated ground under a
predetermined pressure (i.e., “face pressure” or “earth pressure”). The face pressure is
controlled by balancing the rate of advance of the TBM with the rate of discharge of the
excavated material. A screw conveyor provides the mechanism to adjust pressure in the
chamber at the muck discharge point. Material excavated through the EPB system emerges
from the screw conveyor and is emptied into muck cars or a continuous conveyor for transport
to the surface back at the launch site.

A Slurry Face TBM supplies liquid slurry under pressure to the face of the TBM. Excavated
material is mixed with the slurry fluid and is pumped out of the excavated tunnel using
pipelines back to the launch site. The soil is then separated from the slurry fluid at a separation
plant built nearby the launch site. The separation plant is referred to as the “slurry plant,” as
shown in the photo below. After separation, the soil can be transported in lined dump trucks to
a disposal site. The separated reclaimed slurry is then reused at the TBM face.

Typical TBM slurry plants and their associated operations
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To efficiently launch a TBM, an excavated or underground space of up to 300 to 400 feet long is
generally required, although in some situations it could be shorter. These “launch pits” would
be used to assemble the multiple pieces of the boring machines, begin tunnel excavation, and
to remove excavated materials that would be generated as the machine progresses forward.
Launch pits would be needed to permit workers to enter and exit the tunnels and to transport
materials, such as tunnel lining segments into and out of the tunnels. In close proximity to the
launch pits would be space for numerous support services to the tunneling operation, including
substations to provide electricity to power the TBMs, ventilation equipment for workers in the
tunnel, employee facilities, and equipment repair shops, as well as areas for spoils (muck)
storage and lining segment staging.

Once the TBMs complete the tunnel excavations, they need to be disassembled. This occurs at
what is referred to as a “retrieval pit or chamber”. Here, cranes could be used to remove pieces
of the machines as they are dismantled. Often, portions of the TBMs are hauled back through
the excavated tunnels to the launch area. In total, a TBM disassembly and removal process
often takes approximately 3 to 4 weeks.

a. Tunnel Boring Machine Excavation for the Red Line Project

This FEIS assumes that the TBMs that would be used to excavate the Cooks Lane and downtown
tunnels would operate three 8-hour shifts for 24 hours each day, resulting in tunneling
advances of an average rate of approximately 20 to 60 feet per day, per machine, depending
upon ground conditions.

TBM components and pre-cast concrete tunnel liners would be shipped to the tunnel
construction sites by truck. Several oversize deliveries would be required, some during nights
and weekends, especially during the initial set up period for the TBM assembly, as well during
their removal period upon completion of the tunnel excavation.

Cooks Lane Tunnel

The Cooks Lane Tunnel is proposed to include two twin-bored tunnels approximately 23 feet in
diameter, two portal sections, and mined cross passages between the twin-tunnel bores. Twin-
bored tunnels are two tunnels that are constructed parallel to one another. The two Cooks Lane
tunnels would typically be located within a range of 30 to 45 feet apart (centerline to centerline).
Depths of the Cooks Lane Tunnel would range from 11 feet to 115 feet. At this stage of the
project’s design it is envisioned that the twin-bore Cooks Lane tunnels would be excavated using
a single Earth-Pressure Balance TBM, which would excavate one tunnel at a time.

The approximately one-mile tunnel alignment would be excavated primarily under the entire
length of Cooks Lane and a portion of Edmondson Avenue (US 40) with cut-and-cover and
retained-cut sections at both the west and east ends at the tunnel portals to transition to the
adjacent LRT surface alighments.

The total duration of TBM excavation of both bores of the Cooks Lane Tunnel is estimated at 18
months.
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Downtown Tunnel

The Downtown Tunnel is proposed to also include two twin-bored tunnels approximately 23
feet in diameter, two portal sections, five underground stations, mined cross passages, a
pedestrian tunnel, and station entrances and ancillary facilities. The two downtown tunnels
would typically be located approximately 40 feet apart (centerline to centerline). The tunnels
would converge at each end of the underground stations. At these points, the tunnels would be
approximately 14 feet apart. Depths to the crown of the Downtown Tunnel would range from
25 to 90 feet. At this stage of the project’s design it is envisioned that the twin-bore tunnels
would be excavated using two Slurry Face TBMs that would excavate the two tunnels
simultaneously.

The Downtown Tunnel would begin in the median of the US 40 Expressway and continue for
approximately three miles to a portal in the center of Boston Street near the intersection of
Hudson Street. The tunnels would be located beneath Fremont Avenue, Lombard Street,
President Street, Fleet Street, and Boston Street. The tunnels would be located underneath
private properties where they transition from one street to another. The Downtown Tunnel
segment includes five underground stations; Poppleton, Howard Street/University Center, Inner
Harbor, Harbor East, and Fell’s Point.

The duration of the concurrent TBM excavation of both bores of the Downtown Tunnel is
estimated at 30 months. It is anticipated that the five underground stations identified above
and further described in Chapter 2 of this FEIS are expected to be excavated prior to the arrival
of the TBMs.

Since the downtown tunnels would be excavated using two Slurry Face TBMs, a slurry plant is
proposed within a staging area located in the median of the US 40 Expressway. The slurry plant
would consist of a pump, a mixer, several silos, and different types of separators. The muck,
after it is separated from the slurry would be transported in lined dump trucks to a disposal
site. The photo above depicts typical TBM slurry plants and their operations.

3.3.2 Drilling and Blasting Excavation
Drill-and-blast mining, involves drilling holes in the rock
surface and detonating explosives that have been
inserted in the holes. The explosion fractures and
loosens the rock, which is then excavated by mechanical
means and transported to the spoils removal location
(muck pile) by belt conveyor or muck car or directly by
dump trucks to a disposal site. The photo identifies an
example of the drilling and blasting process.

Inherent with drill-and-blast operations are noise and
vibration caused by detonating explosive charges. These
effects can be limited by altering the matrix of holes in
which explosives are placed and by changing the  Example of drilling and blasting process
strength of the explosive charges, which is referred to as

“controlled drilling and blasting.”
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a. Drilling and Blasting Excavation for the Red Line Project
For the Red Line project, drilling and blasting excavation is proposed in the following areas:

e Cross-passages between the twin-bores along the Cooks Lane and Downtown tunnels
e Downtown Tunnel Western Portal

e Poppleton Station, Howard Street/University Center Station and Inner Harbor Station

In these sections of the alignment, where controlled drill-and-blast methods would be used,
there may be typically be two to three controlled blasts per day, each lasting for only a few
seconds. Properties along the alignment in proximity to drilling and blasting activities would be
surveyed and monitored before, during, and following each blast, as necessary. In addition, to
safety procedures that would be established and maintained, blasting activities will be
conducted in accordance with the appropriate building code requirements and agency
approvals.

3.3.3 Cut-and-Cover Excavation

Cut-and-cover construction involves excavation of soil and/or rock from the surface, extending
to the depth of a finished trench. Before excavation commences, support of excavation (SOE)
walls are typically constructed to retain the adjacent soil to prevent collapse. Several
techniques are employed for construction of these SOE walls, depending on site and geologic
conditions and the specific requirements of the wall. The underground stations would most
likely require a slurry wall type of construction, which would occur along Fremont, Lombard,
and Fleet Streets. When sufficient depth is reached to allow excavation to proceed below the
surface, the area is temporarily decked over, typically with steel beams and precast reinforced
concrete decking panels, while a reduced traffic pattern is maintained through the work area. It
is anticipated that the decking beams would be installed in full lengths spanning between the
slurry walls, requiring temporary suspension of through traffic. This would normally occur
during night times or other off-peak hours. When excavation and construction of the
underground station elements are completed, the remaining trench would be filled, the
temporary decking system removed, and the original surface restored. Cut-and-cover
construction requires vehicle and sidewalk closures to permit access and egress by workers,
equipment, and materials and to accommodate material removal. These photos show typical
cut-and-cover operations.
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a. Cut-and-Cover Excavation for the Red Line Project

For the Red Line project, the tunnel portals of both the Cooks Lane and downtown tunnels
would be excavated by cut-and-cover and open-cut methods. In addition, the Downtown
Tunnel’s five underground stations and associated ancillary buildings would be excavated using
cut-and-cover and open-cut excavation methods. These underground stations are
approximately 75 feet deep; 300 feet long, and 63 feet wide.

The stations would accommodate a variety of passenger and ancillary spaces. When completed,
each of the stations would accommodate:

e The station platform at the lowest level, approximately 65 to 70 feet below street level,
where people would board and exit the trains;

e A mezzanine level where passengers would transition from the platform level and
access the street level;

e At least one street level station entrance;

e At least one elevator, two escalators, and stairs between these levels;
e Emergency egress paths to surface;

e Station and tunnel ventilation facilities; and,

e Non-public spaces to accommodate station equipment and functions.

The following is a description of a typical cut-and-cover excavation that would be undertaken at
each of the Preferred Alternative’s five underground stations and tunnel portals. The tunnel
portal construction would include portions of cut-and-cover and open-cut. As shown in the
previous photos and described below, the work typically consist of several sequential steps. It is
estimated that the duration of cut-and-cover construction activities for each station would be 18
months and approximately 15 months for each of the Cooks Lane and downtown tunnels’ portals.

Step 1: Lane Closures and Maintenance of Traffic Plans

The first step in cut-and-cover construction for the Preferred Alternative would involve closing
off approximately half of the Lombard Street and Fleet Street right-of-ways in the areas near
the proposed stations using barriers and sidewalk sheds, or street and sidewalk protection. At
the Howard Street/University Center and Inner Harbor Stations on Lombard Street, three
vehicular lanes would need to be closed along a length of between two and three blocks for
each station area. For the Harbor East and Fell’s Point Stations along Fleet Street, two parking
lanes would need to be closed along a length of approximately three blocks for each station
area.

During construction, it may also be necessary to close off portions of north-south cross streets
adjacent to the proposed station areas on Lombard and Fleet Streets; limited construction
would occur on these side streets for slurry walls (described below) and portions of these
streets might be needed for construction staging areas to store construction materials that are
trucked to the site, accommodate worker support areas, accommodate utility diversions, and
other similar activities. There would be a loss of parking in the vicinity of the construction sites.
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Because traffic lanes would be reduced within the construction areas, buses would not be
permitted to stop to pick up or discharge passengers within the construction zones. Traffic
would be maintained in the construction zone through the implementation of curb parking
prohibitions and signal timing modifications. Some traffic diversions to parallel streets and
avenues could be expected. Cross-street traffic flows may also be restricted across the
construction zone, which may limit use of these streets to local traffic only. Delivery and service
vehicles (such as garbage trucks) would also not be permitted to stop in construction work
areas; instead, designated delivery, pickup, and drop-off areas would be established on the
nearest side streets. For more information on the effects of construction on traffic, refer to
Section 4.2 of this FEIS.

In construction zones, sidewalk widths on each side of Lombard Street and Fleet Street in the
vicinity of the proposed station area would also typically be reduced from the existing 15 feet
to 5 feet. Pedestrian circulation paths would typically be maintained and temporary signage
highlighting entrances to stores, businesses, or other uses would be provided, as required.
Emergency access for fire trucks and ambulances would be provided at all times.

In some locations access to buildings along the alignment may not be feasible because of the
extent of construction activities and equipment required within the narrow right-of-way
immediately adjacent to the property lines. For example, at the Fell’s Point Station access to the
properties located on the south side of Fleet Street, between Bethel Street and Broadway,
would be prohibited access and require temporary relocation for approximately 9-12 months
during station excavation and slurry wall construction, which is further described below.

Unlike the underground stations proposed along Lombard and Fleet Streets, at the proposed
Poppleton Station, vehicular and parking lanes along Fremont Avenue between West Fayette
Street and Baltimore Street would be closed for the duration of station construction; including
during excavation and station construction. The duration of the full closure of North Fremont
Avenue between West Fayette Street and West Baltimore Street is anticipated to be 3 to 4
years. Access to the adjacent University of Maryland and other buildings would be maintained,
however intermittent restrictions may be necessary.

The following full roadway closures and durations are anticipated in support of the cut-and-
cover excavations of the Cooks Lane and downtown tunnel’s portals:

e Cooks Lane Tunnel West Portal: Construction of the running tunnels by tunnel boring
machines and the retained cut structure would require the closure of the existing
interchanges’ southwest loop ramp from southbound Security Boulevard to westbound |-70
throughout the duration of construction. This loop ramp would be ultimately removed as
part of the Preferred Alignment.

e Downtown Tunnel West Portal: Construction of the cut-and-cover tunnel would require the
closure of eastbound Mulberry Street for 10 to 12 months. Through traffic would be
diverted to the US 40 Expressway. Local traffic would be diverted using the local street
network. Additionally, construction of the running tunnels by tunnel boring machines and
the retained-cut structure would require the closure of the entire US 40 Expressway. This
closure is anticipated to be in place for approximately 3 years. Traffic would be diverted to
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the one-way pair of Mulberry and Franklin Streets. The closure of Mulberry Street and the
US 40 Expressway would not occur concurrently.

e Downtown Tunnel East Portal: Construction of the cut-and-cover tunnel and retained-cut
structure would require the closure of Boston Street from immediately west of the
intersection with Montford Avenue to immediately west of the Harris Creek culvert under
Boston Street near the driveway entrance to Starbucks. This full closure would be necessary
because of the transitioning width of the cut-and-cover tunnel walls and the placement of
construction equipment needed to install the walls and temporary support of excavation
with respect to remaining areas available for travel lanes. The closure is anticipated to be in
place for approximately 1 year. Through traffic would be diverted away using parallel main
roadways, such as Eastern Avenue and Fleet Street. Local traffic would be diverted using the
local street network. Local access to the adjacent properties would be provided through
each end of the work area.

A temporary roadway is being evaluated as an alternative to the full closure of a portion of
Boston Street, as described above. The temporary roadway would provide one lane per
direction, with a sidewalk on the south side of Boston Street. The temporary roadway would
be located closer to the parking lots for the Anchorage Marina and Anchorage Towers
properties. This temporary placement would likely result in traffic circulation restrictions.
Access to the Can Company parking lot on the north side of the work zone would be
restricted. A decision concerning Maintenance of Traffic along Boston Street would be
completed during Final Design. Public outreach efforts will continue prior to making this
decision.

Step 2: Relocation of Utilities

After closing off portions of the right-of-way, the contractor would need to relocate affected
utility lines. In most cases, utilities would be relocated within the same general area of their
existing locations. However, this may not be possible in all cases because of construction or
operational constraints. In such instances, utilities would be relocated to adjacent streets.

Utility work would also require street, traffic, lane, and sidewalk closures. For more information
on the effects of construction on utilities, refer to Section 5.20 of this FEIS.

Step 3: Construction of Slurry Walls, Secant Pile, or Soldier Pile Walls
Excavation of stations and portals can only begin once SOE walls are in place. The SOE walls
would likely be constructed using a method commonly called slurry wall construction, as shown
in the photo below. Slurry walls are often part of the permanent station or portal structure. The
slurry wall method of construction involves cutting a narrow vertical trench and filling the
trench with liquid slurry as excavation progresses. The slurry stabilizes the trench. Each slurry
wall is divided into multiple panels or segments. Each panel is typically 10 to 20 feet in length.
Once excavation of each panel is complete, a steel reinforcement cage (or “rebar cage,” see
photo below) is inserted into the excavation. The result is a completed reinforced concrete wall
panel. Each rebar cage is likely to measure approximately 100 feet in length.
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Example of activities associated with
slurry wall excavation

Example of Rebar Cage Installation

Because of their size, it would be necessary to construct the rebar cages at a nearby
construction staging area. Once completed, the rebar cages would be transported on special
flatbed trailers and would be lowered by two cranes into the specific panel location. The panel
trench would then be filled with concrete. The rising level of concrete in the panel would
displace the slurry. The result is a reinforced concrete wall panel. The displaced slurry would be
pumped to a slurry plant near the site. At the slurry plant, B £}

excavated particles would be removed from the slurry, so
that it could be reused at another panel. It is anticipated
that a slurry plant would be needed at each station or
portal excavation site in support of the slurry wall
construction. It may be possible that the construction
contractor utilize a single slurry plant between nearby
adjacent stations, e.g. Inner Harbor and Howard Street.
The actual number and location of these slurry plants
would be refined during the Final Design and Construction
phases of the project. Typical Station Slurry Plant
equipment is shown in the photo.

Typical Station Slurry Plant Equipment
and Operations

Slurry wall construction would occur in stages working on one side of the street at a time. The
concreting operation is very time sensitive and panels have to be completed swiftly (typically
within 15 hours or less). In total, it may take 2 to 3 days to complete excavation and concreting
of each panel.

Completing the entire slurry wall phase in support of cut-and-cover excavation on both sides of
the street at an entire station area would take approximately 12 to 18 months per station.
Construction of slurry walls at each of the five underground stations is likely to occur for
approximately 24 hours each day.
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Step 4: Street Excavation and Decking

Once the SOE walls are installed, temporary decking beams and panels would be installed. After
the decking is complete, station excavation would begin. Excavation at each station area is
estimated to be between 7 and 9 months.

Upon completion of construction below the deck, the station structure would be completed
and the area above the structure would be backfilled. During the backfilling operation, the
utilities would be restored to their permanent location. After which, the permanent street
would be reconstructed.

3.3.4 Protective Measures for Existing Structures

Both the Cooks Lane and downtown tunnel alighments and stations have been planned to avoid
construction beneath existing buildings and other structures wherever possible. However, there
are several areas where this cannot be avoided. In addition, in other areas, existing structures
would be in close proximity to excavation or the tunnel’s alignment. In these cases, a variety of
measures, including underpinning, grouting, and building external support frames or bracing
structures could be used to protect nearby structures during and following construction.

The selection of the choice of protective measures depends upon a number of factors,
including:

e Proximity of the structure to the construction excavation

e Ground conditions

e Groundwater conditions and ground control techniques

e Foundation types and physical conditions of existing structures

e Type of structure, its use, and sensitivity to ground displacements/vibrations

e Type of excavation/tunneling methods used

e Loads carried by the existing structure

e Dimensions of excavation

e Sequence of construction

e Rock quality (if present)

e Materials used to construct the existing structure

In most cases, it would not be possible to determine which support measures would be
required until structural surveys, soil/rock borings, and information on usage are completed in
areas where protective measures may be required. These surveys and soil borings would be
undertaken during the Final Design phase of the project.

Following is a brief summary of the types of protective methods that could be employed along
the Red Line tunnel segments.
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a. Types of Protective Measures for the Red Line Project

Ground Improvement

One type of protective measure that may be employed is ground improvement by “grouting”.
The purpose of grouting would be to increase the strength and decrease the permeability of the
soil near the tunnels, stations, buildings, or utilities. Several types of grouting methods exist and
include:

e Compensation grouting: With compensation grouting, grout is injected between the
tunnel excavation and overlying structure. This operation is performed continuously and
concurrently with excavation to compensate for settlement that may occur. To conduct
this operation, an excavation pit must be created for access. Often, this pit is located
within a building’s basement.

e Jet grouting: This method involves injecting cement grout at high pressure through
rotating nozzles into the zone of soil that requires improvement. The grout is injected
from street level through small-diameter (approximately 4 inch) holes. Facilities to
support jet grouting operations include a batch plant to mix and pump the cement grout
mixture. The batch plant would measure about 50 feet by 100 feet and could be located
up to 150 feet away from the area being treated. The plant would require a variety of
equipment, including a cement silo, tanks for storing liquid, a mixing plant, and a pump
house.

At present, based on the geological data currently available, jet grouting would be undertaken
at each of the five underground station locations. However, additional locations along the
downtown tunnel alignment could be identified in the future as engineering continues.

At locations along the downtown tunnel alignment in which jet grouting operations would be
occur, partial lane, sidewalk closures, and traffic diversions would occur. The time required to
complete the work would depend on the extent of the area to be treated and the number of
drill rigs used; usually between 2 and 4 months at each location.

Continuous monitoring would occur during this process to limit the damage to building
foundations and underground utilities, and sewer and water main pipes during the ground
improvement process.

Bracing Structures

Other protective measures include external support frames, often referred to as bracing
structures. These external building frames can be erected around a building’s facade during
construction activities.

Underpinning nearby Structures

Underpinning is a common construction technique that involves supporting foundations of an
existing building to protect the building once work begins in the soil near the foundation. It is a
method of construction that permanently extends the foundation of a structure adjacent to a
construction activity site to an appropriate lower soil level or stratum beyond the range of
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influence of activities. The purpose of underpinning is to protect structures adjacent to a
construction area from major settlement or lateral movement.

Underpinning work would typically be constructed from the street surface in front of an
affected building or within basements of affected buildings. Underpinning may cause
temporary suspension of access to buildings.

Construction of the Downtown Tunnel segment’s underground stations could require
underpinning of buildings immediately adjacent to and surrounding the areas of station
excavation.

3.3.5 Settlement and Other Possible Effects

Even with the measures identified above, some movement or settlement could occur.
Acceptable limits of movement would be determined before construction for each building;
these would be determined based on the foundation design, condition, construction method,
and functionality of each building. Prior to construction, baseline surveys and visual inspections
and photographic documentation would be completed for buildings that are directly adjacent
to the alignment to establish and document pre-construction conditions. These surveys would
determine whether additional protection work, such as special excavation support systems
described above, underpinning or grouting, would be necessary to mitigate settlement.

During final design and construction, a geotechnical instrumentation program will be developed
to monitor the performance of braced excavations, tunneling operations, and the identified
critical structures. This program would be conducted for both the Cooks Lane and Downtown
tunnel alignments.

3.3.6 Station and Tunnel Portal Finishes

Upon completion of construction of the SOE system and excavation at each underground
station, the work site would continue to be used to construct the permanent station structure
and “fit-out” of interior elements of the underground station environment. Similarly, work
would continue at each tunnel portal with the construction of the permanent portal structure
and installation of trackway elements.

3.3.7 Ancillary Facilities

The underground environments in the tunnels and stations would be designed in accordance
with applicable Life/Safety requirements. Among these requirements is a tunnel and station
ventilation system. The primary function of this system is the management of heat and smoke
conditions during fire emergencies.

Ancillary facility buildings would be constructed at each of the five underground stations. These
facilities would serve a number of station-related functions, but primarily serve as the
ventilation system for the stations and tunnels. These would be comprised of fans, air plenums,
and air shafts that would connect the tunnels and station areas to the atmosphere.
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Ancillary facility buildings would be constructed partially above and below ground. The heights
of these buildings could be approximately 60 feet high. The exact locations and heights of these
facilities will be determined during the Final Design phase of the project.

Ventilation for the Cooks Lane Tunnel would be provided by jet fans located within the tunnels.
Construction of each ancillary facility and associated components is estimated to be 2 years.

3.3.8 Light Street Connector

The proposed pedestrian tunnel connecting the Red Line Inner Harbor Station with the Charles
Center Metro station is referred to as the Light Street Connector. It would be located beneath
the right-of-way of Light Street between Lombard Street and Baltimore Streets. The Light Street
Connector would be constructed using cut-and-cover excavation, including drilling and blasting,
both methods are described earlier in this chapter.

Access to businesses on the east side of Light Street between Lombard Street and Baltimore
Street will be restricted during construction of the Light Street Connector, which is estimated at
21 months.

3.3.9 Dewatering

Construction of underground portions of the Red Line project would occur beneath the water
table. The water table varies between 5 and 10 feet below the ground surface along the
alignment, and is as close as 1 foot below the surface at the Cooks Lane Tunnel.

Excavation and construction that occurs below the water table may encounter groundwater.
During excavation, groundwater could seep into the work area. In such instances, the
groundwater could be removed before excavation commences in a process known as
dewatering. The purpose of dewatering is to maintain relatively dry working conditions during
construction. Possible methods of dewatering include pumps, deep wells, and sumps
(submersed pumps). Prior to excavation, watertight cut-off barriers would be installed to
minimize potential for lowering groundwater in adjacent areas. As water is pumped from the
excavation area, sediments would be separated from the water and the water pumped into the
existing sewer system.

Prior to implementing treatment system or discharge of groundwater, samples would be
collected and analyzed, a treatment system would be designed, and the information included in
the permit applications. Approval from the responsible regulatory agency, in the form of a
permit would be obtained prior to construction activities. Depending on the quantity of water
to be discharged, permits would require sampling on a regular basis to confirm that treatment
is effective. Discharging activities would be performed in accordance with the terms and
conditions specified by permit, including the discharge rate, the sampling frequency, and
duration. For information regarding contaminated groundwater encountered during
construction, refer to Section 5.19 of this FEIS.
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3.3.10 Site Preparation and Building Demolition

Prior to underground construction, some work sites would require clearing and building
demolition; in particular at locations of stations and ancillary building sites. Building removal
could be achieved via a process of controlled demolition termed “deconstruction.”
Deconstruction involves planning and contained removal of building elements to minimize
environmental effects such as dust, vibration, and traffic disruption. Affected buildings would
be vacated and stripped of internal furnishings.

Pre-deconstruction activities would include the identification of utilities, building condition
surveys, and hazardous materials assessments. A comprehensive process of contaminants
assessment would then follow to determine the level of potential airborne particles from
deconstruction activities and to assess the nature of construction debris for disposal. Hazardous
materials, such as lead or asbestos, present in buildings or structures proposed for
deconstruction would be identified and removed prior to deconstruction in compliance with
Maryland Department of Environment regulations and MTA’s requirements for hazardous
materials removal.

3.3.11 Removal of Underground Piles

As engineering for the project continues, a number of natural and man-made obstructions have
been identified in several locations in the vicinity of underground construction. These natural
and man-made obstructions include building foundations, wharves, quay walls, utility
foundations, debris abandoned in urban fill, etc. along the downtown tunnel alignment. These
obstructions could require their removal prior to excavation activities for the LRT tunnels and
stations.

3.3.12 Rodent Control

Construction contractors will be required to implement rodent control programs during the
construction phase, as necessary, the contractor will carry out the rodent control program in
coordination with the community and affected stakeholders.

3.4 Underground Segments - Construction Staging Areas,
Access Sites, and Spoils Removal Operations

As tunnel and station excavation progresses, it will be necessary to transport rock, soil and
material by truck out of the work areas to appropriate disposal sites. In addition to removing
excavated spoils from the tunnel segments, it would be necessary to deliver a wide variety of
materials into the tunnel and station work areas. In the vicinity of these construction access
sites, various staging areas need to be set up where construction machinery and other
equipment and materials would be delivered, stored, and operated. At each portal or station
site, there needs to be adequate room for various equipment including, but not limited to,
slurry plants, muck bins, conveyors, trucks, substations, ventilation fans, sidewalk sheds,
construction fencing, and other similar equipment.
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Construction access sites and their associated construction staging areas serve various
purposes. Depending upon the site, they could be used to:

e [nsert, assemble, launch and remove TBMs

e Remove excavated soil and rock

e Store materials needed for construction

e Provide ventilation for excavated spaces

e Enable workers to enter and exit the tunnels, stations and portals

e Provide power to the TBM and other operations via electrical service equipment or
substation

e Accommodate maintenance, truck loading and unloading, and rebar cage assembly

For the Red Line project, preliminary construction staging areas have been identified at the
tunnel portals and station locations. These construction staging areas are identified in Table 3-3
and are shown on Figure 3-4 and Figure 3-5.

While the contractors may or may not choose to use these sites, they are likely candidates and
provide a reasonable scenario to assess the potential environmental and community effects
that may occur from the activities and operations of construction staging areas. Any staging
area that is ultimately used for construction of the project, the contractor would be required as
part of contract specifications to comply with applicable local zoning laws and other applicable
federal, state and local rules and regulations, and obtain necessary permits and approvals. The
following sections describe the types, scale, and duration of the activities that would typically
take place at various construction staging areas and access shaft locations along the Cooks Lane
and Downtown Tunnel segments.

Table 3-3: Proposed Construction Staging Areas —
Cooks Lane and Downtown Tunnel Segments

Staging and Site Construction Activities and/or

ing A L .
Designation Staging Area ocation Work Area Supported
Cooks Lane Tunnel Segment (Figure 3-4)
2-1 Western Tunnel Existing I-70 . .
Portal Site Southwest e Staging area for the launching and

operation of the TBM open-cut
and cut-and-cut tunnel
construction

Interchange Ramp

e Construction activities would
include the daily delivery of
equipment, concrete, tunnel lining
segments, and removal of
excavated spoils
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Table 3-3: Proposed Construction Staging Areas —
Cooks Lane and Downtown Tunnel Segments

Staging and Site Construction Activities and/or

Staging Area Location

Designation Work Area Supported
2-2 E T [ f
astern- unne Just west o e Open-cut and cut-and-cut tunnel
Portal Site Brookwood Road to .
. construction
just east of Old
Frederick Road e Daily delivery of equipment and

concrete, and removal of
excavated materials

e Site would also serve as the
retrieval chamber for the TBM

Downtown Tunnel Segment (Figure 3-5)

4-1 Western Portal Median of US 40

Site Expressway e Staging area for the launching and

operation of the two TBMs

e Construction activities would
include the daily delivery of
equipment, concrete, tunnel lining
segments, and removal of
excavated spoils

e Slurry plant operations

4-2 Poppleton Station | Entire width of North
Fremont Avenue
between West
Fayette and West
Baltimore Street e Daily delivery of equipment, steel
Two off-street and concrete, and removal of
parcels located excavated materials via trucks
between Fairmount
Avenue and West
Baltimore Street

e (Cut-and-cover station construction
and erection of ancillary facility
buildings

4-3 Howard Street Arena Parking Garage
Station located on West
Lombard Street
between South
Howard Street and
Hopkins Place

4-4 Howard Street Lombard Street
Station between Hopkins
Place and Hanover
Street

4-5 Howard Street Lombard Street
Station/Inner between Hanover
Harbor Station Street and Charles
Street
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Table 3-3: Proposed Construction Staging Areas —
Cooks Lane and Downtown Tunnel Segments

Staging and Site
Designation

Staging Area

Location

Construction Activities and/or
Work Area Supported

4-6

Inner Harbor
Station

Lombard Street
between Charles and
Light Street

4-7

Inner Harbor
Station

Eastside of Light
Street between East
Lombard and East
Baltimore Street;
East Lombard
between Light Street
and Hollingsworth
Street

Two off-street
properties (vacant
buildings) on the
north side of
Lombard Street
between Grant
Street and
Hollingsworth Street

Inner Harbor
Station

East Lombard Street
South Calvert Street
to South Street

4-9

Harbor East
Station

Fleet Street between
South Central
Avenue and South
Eden Street

Off street warehouse
located on southeast
corner of Fleet Street
and Central Avenue

4-10

Fell’s Point Station

Bank of America
parking lot at
northeast corner of
South Bethel and
Fleet Streets

Median of Broadway
between Fleet Street
and Eastern Avenue

Cut-and-cover station construction
and erection of ancillary facility
buildings

Daily delivery of equipment, steel
and concrete, and removal of
excavated materials via trucks
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Table 3-3: Proposed Construction Staging Areas —
Cooks Lane and Downtown Tunnel Segments

Staging and Site Staging Area Location Construction Activities and/or
Designation ging Work Area Supported
4-11 Eastern Portal Site | Boston Street just

e Open-cut and cut-and- cover

west of South .
tunnel construction

Montford Avenue to

the Boston Street e Daily delivery of equipment and
structure over Harris concrete, and removal of
Creek excavated materials

e Site would also serve as the
retrieval chamber for the two
TBMs
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3.4.1 Construction Access Sites, Staging Areas for Assembling and Removing
Tunnel Boring Machines

Construction access sites that would be used for assembling, launching, and removing each
TBM would be located at the beginning and end of each tunnel segment. These locations are
often referred to as “launch pits” and “retrieval pits or chambers.”

For the Cooks Lane Tunnel, one TBM may be used to construct the two twin-bored tunnels. For
each mining operation, the TBM is anticipated to be launched at the western portal area
(launch pit), and recovered at the eastern portal area (retrieval pit) within the center of
Edmondson Avenue.

Two TBMs will likely be used to construct the downtown tunnels. The TBMs will be assembled
at the western portal in the median of the US 40 Expressway and could be retrieved at the
eastern portal in the center of Boston Street.

3.4.2 Construction Access Sites and Staging Areas at Station Locations

At each station, materials for that station would be removed from construction access sites
within the station’s cut-and-cover areas. The work areas would be used to deliver equipment
and materials to the excavation. The areas would also serve the construction of the permanent
station structures and ancillary building.

3.4.3 Hazardous Materials and Soil Re-Use Options

Construction activities may require the use and storage of potentially hazardous materials. It is
anticipated that a portion of each staging area would be designated for the storage of such
materials.

Hazardous materials encountered during underground construction may be solids, liquids, or
gases. Materials that are typically referred to as “subsurface contaminants” are considered
man-made hazardous materials that have been placed as fill (if solid) or leaked into the ground
(if liquid).

Cooks Lane Tunnel muck may contain naturally occurring hazardous materials, such as
asbestiform minerals or hazardous materials, including radon gas and volatile contaminants.
The Downtown Tunnel may also contain radon gas, as well as heavy metals, petroleum
products, and dry cleaning solvents.

Therefore, sampling and testing of the muck would be performed prior to disposal and/or re-
use as fill material. Based upon the results of the testing, the material would be removed to an
appropriate disposal location. Disposal and/or recycling facilities would require pre-approval by
the MTA and would be contingent on verifying the facilities environmental compliance with
federal and state agencies. Potential disposal and/or recycling facilities in the project region
that are approved for disposal of non-hazardous and/or hazardous materials would need to be
further investigated as the project’s design progresses.
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Construction contractors will be required to develop, institute and maintain a Waste
Management Plan during construction of the project, which may include:

e |dentification of disposal sites
e I|dentification of quantities to be excavated and disposed of

e Identification of amounts intended to be stored temporarily on site and location of such
storage

e Identification of intended transport means

e Organization of the contractor’s approach to waste management, including permit
details

Section 5.19 of this FEIS provides more information on the procedure to be used to identify
contaminated spoils and manage them at appropriate locations.

3.4.4 Excavated Spoils Removal and Material Delivery By Truck

Most materials that would exit and enter a tunnel or station would likely be moved by crane or
vertical conveyor to and from the street. In most cases, spoils would be removed and loaded
directly onto trucks. This could occur for up to 24 hours each day. However, in some cases,
spoils could be loaded into containers while still underground; these containers could be stored
below ground at night to avoid disrupting the surrounding communities overnight or they could
be stored above-ground for subsequent transfer to trucks.

At any given point, there could be a line of trucks at the construction areas for loading of spoils
and unloading of construction materials, such as tunnel concrete liners. The line of trucks could
be formed in a location designated for the purposes to minimize impact on other traffic in the
construction area. The Traffic and Parking Technical Report included in Appendix | of this FEIS
identifies the estimated number of trucks associated with activities at each of the tunnel and
underground station excavation sites, as well as a discussion of the effects of these truck trips
to the local roadway network.

In general, the machinery that would be used to move spoils above ground is typical of that
found at other construction sites and would include cranes ranging in size approximately 160
feet tall, as well as vertical conveyors averaging approximately 25 feet tall to enable loading
into 13-foot-tall trucks. If a storage hopper or muck bin is used to store spoils before loading
into the trucks, the vertical conveyor could be 10 feet to 20 feet higher. To control dust and
noise, the conveyors and hopper could be covered, the hopper could be lined with rubber and
the trucks be enclosed.

3.4.5 Designated Truck Routes

Trucks transporting the spoils and construction materials could take various routes to and from
the alignment. It has been assumed three-axle dump trucks would haul approximately 20 cubic
yards of material. Trucking will be permitted only on designated truck routes and may occur up
to 24 hours a day, 7 days a week.
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The preliminary designated truck routes for the Cooks Lane and the downtown tunnels and
underground stations spoils removal are described below and are identified on Figures 3-6 and
3-7, respectively.

a. Cooks Lane

Western Portal
Trucks would access the site by I-695 and I-70.

Eastern Portal
Trucks would access the site by US 40, 1-695, and I-70.

b. Downtown Tunnel

Western Portal

Trucks would access the site via the one-way pair of Franklin and Mulberry Street, and utilize
Martin Luther King, Jr. Boulevard to make the connection to 1-395 and continue onto the
Interstate highway network.

Poppleton Station
Trucks would access the site via Fayette and Baltimore Streets, and utilize MLK Jr. Boulevard to
make the connection to I-395 and continue onto the Interstate highway network.

Howard Street/University Center Station

Trucks would access the site via the one-way pair of Lombard and Pratt Streets, along with
Howard and Hanover Streets between the one-way pair. The contractor would have the option
of using either 1-83 or 1-95 to continue onto the Interstate highway network. For access to 1-95,
trucks would utilize Howard Street and connect to 1-395 and continue onto 1-95. For access to I-
83, trucks would utilize Lombard and Pratt Street east of the work site to connect to President
Street and continue onto I-83.

Inner Harbor Station

Trucks would access the site via the one-way pair of Lombard and Pratt Streets, along with
Light, Calvert, and South Streets between the one-way pair. The contractor would have the
option of using either 1-83 or 1-95 and onto the Interstate highway network. For access to 1-95,
trucks would utilize Lombard and Pratt Streets west of the work site to connect to Howard
Street to 1-395 and continue onto 1-95. For access to 1-83, trucks would utilize Lombard and
Pratt Streets east of the work site to connect to President Street and continue onto I-83.

Harbor East Station

Trucks would access the site via either Fleet Street or Eastern Avenue. Trucks would utilize
Central Avenue, Eden Street, or Caroline Street to access Eastern Avenue. The contractor would
have the option of using either 1-83 or I-95 and continue onto the Interstate highway network.
For access to 1-95, trucks would utilize Eastern Avenue east of the work site and connect
directly to 1-95. For access to 1-83, trucks would utilize either Fleet Street or Eastern Avenue
west of the work site and connect to President Street and continue onto 1-83.
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Fell’s Point Station

Trucks would access the site via either Fleet Street or Eastern Avenue. Trucks would utilize
Broadway, Bond Street, or Ann Street to access Eastern Avenue. The contractor would have the
option of using either 1-83 or I-95 and onto the Interstate highway network. For access to 1-95,
trucks would utilize Eastern Avenue east of the work site and connect directly to 1-95. For
access to 1-83, trucks would utilize either Fleet Street or Eastern Avenue west of the work site
and connect to President Street and continue onto 1-83.

Eastern Portal Area

Trucks would access the site via Eastern Avenue or Boston Street. Trucks would use the
Interstate highway network via I-95. Both above streets access 1-95 east of the work site. Trucks
connecting to Eastern Avenue would utilize a short stretch of Chester Street at the north end of
Boston Street.

3.5 Access Limitations

During construction, it will be necessary to limit or curtail vehicular and pedestrian access in
certain areas to address public safety and to accommodate the variety of machinery, storage
areas, and construction activities. Generally, the method of construction will determine the
extent of access limitation that may occur along the various lengths of the alignment. It may be
necessary to restrict access to buildings for periods ranging from several hours to up to 4 years.

For example, at the proposed Fell’s Point station, the properties located on the south side of
Fleet Street between Bethel Street and Broadway would be prohibited access for approximately
9 to 12 months during station excavation and slurry wall construction. The FEIS assumes that
temporary relocations will be required during the construction period. In addition to Fell’s
Point, others access restrictions could occur intermittently during cut-and-cover construction
for underground stations.

In some locations, construction-related activities might need to occur in the basements of
certain buildings as part of underpinning or ground stabilization activities. Access to the ground
and upper floors may be required; access to some basements might be temporarily restricted.
In such cases, it is not anticipated that the MTA would need to acquire the buildings or
permanently displace the residents and businesses from the buildings adjacent to the
construction work for these activities.

In certain areas, the need to close traffic lanes and sidewalk areas at various times would result
in temporary restrictions to vehicular and pedestrian access. The extent of these disruptions
would depend upon the type of construction required.
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Vehicles would be prohibited from stopping, standing, or parking within the construction zones.
Bus stops located within the work areas will be temporarily relocated. Drop-offs and deliveries
for residences and businesses may have to be relocated to nearby locations outside of the
construction areas.

A variety of measures would be taken to minimize the effects of access restrictions on
residential and commercial properties. For example, in each zone where heavy construction
would occur (such as station locations, cut-and-cover tunnel construction areas, and portals), a
evaluation would be conducted prior to construction to identify the access needs of the
affected properties and a plan would be prepared that responds to the specific needs of the
individual properties to the degree possible. At this stage in project design, it is not feasible to
provide specific proposals for each construction zone.

MTA will develop and implement a property access management plan working with contractors
and the affected property owners. In addition, as construction progresses, if specific issues arise
that require modifications to the access management plan, MTA and its contractors would
continue to communicate with local residents and businesses to ensure that concerns are
addressed when feasible and reasonable.

3.6 Improvements Following Construction

When substantial construction of the project is complete; streets, sidewalks, and other areas
disturbed by construction will be returned to acceptable conditions. This reconstruction will be
conducted in coordination with the Maryland State Highway Administration (SHA), Baltimore
County Department of Transportation (DOT), and Baltimore City DOT.

3.7 Environmental Compliance Plan

MTA will develop and implement an environmental compliance plan after the issuance of the
project’s ROD and prior to the initiation of construction activities. The plan will identify and
describe the management of environmental commitments and mitigation measures during the
Final Design and Construction phases of the project. The objectives of the plan are to:

e |dentify environmental requirements of the Red Line project that require compliance to
Federal, State, and local regulatory permit conditions and the procedures defined to
meet them

e Incorporate environmental commitments and mitigation measures stipulated with the
FEIS, ROD, and Section 106 Programmatic Agreement (Appendix H), to ensure that
these requirements are identified in Construction Contract documents

e Define responsibilities and actions required to maintain compliance with environmental
requirements during design and construction, and to effectively respond to problem
situations or agency/public concerns

e Establish necessary procedures for communication, documentation, and review of
environmental compliance for each construction contract

e Describe protected resources within the project study corridor and types of mitigation
measures needed to protect them
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e Ensure that contractors’ submittals properly document the work required in the
Contractor Documents

e Ensure that contractors employ means and methods to avoid or minimize impacts to the
environment and general public in compliance with the construction Contract
Documents

The plan would be updated as design and construction progresses, and if further environmental
effects are identified. Periodic reviews of the plan and procedures would be performed to
ensure continual improvement of the plan’s adequacy and it would be expanded and updated
during the project duration.

Because the Red Line project could potentially involve Design-Build and Design-Bid-Build
contracts, or other delivery methods, the plan would be flexible and tailored to match each
type of construction contract. The plan would provide a general framework for methods that
would be employed to reduce environmental impacts from construction activities. Specific
environmental requirements and controls would be tailored to the various construction
contracts and would be included in the contract specifications and documents.

3.8 Commitments and Mitigation Measures

The section identifies a list of commitments and mitigation measures related to the proposed
construction methods and activities, as described within this chapter of the FEIS. Additional
commitments and mitigation measures for long-term operation and short-term construction-
related impacts to transportation and environmental resources are identified within FEIS
Chapters 4 and 5, respectively.

3.8.1 Working Hours

e Surface Segments: Construction activities will generally be limited to 6 days a week, 15
hours per day. There would be times when certain construction activities could take
place during weekends or other times.

e Underground Segments: Typical construction activities for the underground sections,
which include portal areas, stations, ancillary buildings, and tunneling, will be performed
7 days a week, 24 hours per day.

3.8.2 Trucking

e Trucking will be permitted only on designated truck routes and may occur up to 24
hours a day, 7 days a week.

3.8.3 Rodent Control
e Construction contractors will be required to implement rodent control programs.

3.8.4 Access Limitations

e MTA will develop and implement a property access management plan working with
contractors and the affected property owners.
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e When substantial construction of the project is complete, streets, sidewalks, and other
areas disturbed by construction will be returned to acceptable conditions.

3.8.5 Environmental Compliance Plan

e MTA will develop and implement an environmental compliance plan after the issuance
of the project’s ROD and prior to the initiation of construction activities. The plan will
identify and describe the management of environmental commitments and mitigation
measures during the Final Design and Construction phases of the project.
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4. Transportation

This chapter describes existing transportation conditions in which the Preferred Alternative
would be located, as well as probable positive and negative effects of the Preferred Alternative
on the future setting. Included is a description of: 1) existing transportation conditions within
the project study corridor; 2) future No-Build Alternative conditions; 3) future Preferred
Alternative conditions; and 4) measures to mitigate effects.

The analysis year for the long-term assessment of the No-Build Alternative and the Preferred
Alternative is 2035, when full development of the Preferred Alternative would be completed
and its operational goals and objectives realized. For analysis of construction-related
transportation effects, an earlier analysis year of peak construction activity is 2016, as identified
in Chapter 3 of this Final Environmental Impact Statement (FEIS).

The organization of Chapter 4 is by transportation category. Under each category, the
discussion is organized by Introduction and Methodology, Existing Conditions, Future No-Build
Conditions, and Preferred Alternative including Long-Term Effects, Short-Term Effects and
Mitigation.

Changes to this Chapter since the AA/DEIS

This chapter, previously Chapter 3: Transportation System and Consequences in the Alternative
Analysis/Draft Environmental Impact Statement (AA/DEIS), has been updated since publication
of the AA/DEIS. This chapter reflects revisions to station and parking facility locations, travel
forecasting and ridership, and commensurate changes to the bus operating plan. The future
year of analysis has been advanced to 2035 from the AA/DEIS study year of 2030. Additionally,
more detail is provided concerning effects on traffic on the roadways in the vicinity of the
Preferred Alternative, operations and the construction-related activities, as compared to the
No-Build Alternative.

4.1 Public Transportation

4.1.1 Introduction and Methodology

This section summarizes existing transit services, as well as transit services under the future No-
Build and the Preferred Alternative, describing the potential long-term effects on the transit
system within the project study corridor. The results of operations and service planning efforts
following issuance of the DEIS, including the evaluation of potential feeder bus service and
estimated ridership levels, are also summarized in this section. Additional details regarding the
information presented in this section of the FEIS can be found in the Bus Operations Plan
Technical Report and Operating Plan Technical Report, both located in Appendix I, as well as the
Public Transportation Technical Memorandum (Appendix D) prepared in support of this FEIS.

4.1.2 Existing Transit Service

The existing public transit service in the project study corridor is largely provided by fixed-route,
fixed-schedule buses operating in mixed traffic on local streets; and rail service, specifically the
Central Light Rail Line, Metro (heavy rail), and MARC (commuter rail). The Maryland Transit
Administration (MTA) operates six types of local and regional transit services: Local Bus,
Commuter Bus, Metro, Central Light Rail, MARC, and Paratransit (Mobility) services, with
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annual ridership among all six types of over 109 million in Fiscal Year (FY) 2011. Details
regarding these services and ridership are contained in the separate Public Transportation
Technical Memorandum prepared in support of this FEIS.

a. Bus Service

The MTA provides 56 local and express bus routes that travel throughout Baltimore City, and
Baltimore and Anne Arundel Counties, with average daily ridership of 242,000. These routes
include major radial routes, cross-town routes, circumferential routes, and local circulator
routes. In addition to local and express bus service, the MTA provides five commuter bus lines
that connect Baltimore City with surrounding Maryland counties. The commuter bus service
operates from select park-and-ride locations with over 1,300 average daily trips. In total, the 61
MTA bus lines served over 72 million passengers in FY 2011.

The Charm City Circulator (CCC) offers free shuttles that travel four bus routes in Baltimore City.
The Orange Route travels east-west from the Hollins Market to Little Italy, the Purple Route
runs north-south between Federal Hill and Mount Vernon, the Green Route connects City
Center with Fell’s Point and The Johns Hopkins Hospital, and the Banner Route operates
between the Inner Harbor and Locust Point. Assuming all of these routes are still operational,
they would connect with the Preferred Alternative as it travels along the corridor. CCC is
operated in partnership with the Baltimore City Department of Transportation, has a fleet of 21
vehicles, offers 15 minute headways, and connects with existing transit services.

b. Metro Service

MTA’s Metro travels in a northwest-to-southeast direction from Owings Mills in Baltimore
County to downtown Baltimore City, continuing northeast from downtown to The Johns
Hopkins Hospital complex in east Baltimore City. The 15.5-mile system provided service to over
14.5 million passengers in FY 2011. The Metro operates in a combination of tunnel, aerial, and
exclusive surface sections. A one-way trip from end-to-end along all 14 stations takes
approximately 30 minutes.

c. Light Rail Service

The Central Light Rail operates north-south across the project study corridor from Hunt Valley
in Baltimore County to Baltimore/Washington International Thurgood Marshall Airport (BWI)
and Glen Burnie in Anne Arundel County. The Central Light Rail also provides direct service to
Amtrak’s Penn Station in Baltimore City on select trips. The Central Light Rail is 30 miles in
length with 32 stations located along the line, many of which have parking available or are
designed to include access to connecting bus lines. The Central Light Rail carried over 8.5
million passengers in FY 2011.

d. MARC Commuter Rail Service

MARC provides commuter rail service along two railroad corridors in the Baltimore region — the
Penn Line and Camden Line. The two lines carried over 8.2 million riders in FY 2011, most
travelling to Washington, DC or to Baltimore City. There are three MARC stations in Baltimore
City: Camden Station, West Baltimore Station, and Pennsylvania Station. Like most suburban
MARC stations, these downtown MARC stations have park-and-ride lots.
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e. Paratransit Service

For transit riders who have a disability, the MTA provides paratransit services to supplement
the core transit services. The MTA transports nearly 1.35 million passengers each year in lift-
equipped mobility vans, vans, and sedans. In addition, the MTA provides taxi vouchers to
eligible disabled riders for trips through approved taxi operators. Approximately 309,000 taxi
trips were provided in FY 2011.

4.1.3 Public Transit in the Red Line Corridor

There is a high density of existing transit services within the project study corridor. Twenty-
three bus routes (Routes #1, 7, 10, 11, 13, 15, 16, 20, 21, 22, 23, 24, 30, 38, 40, 44, 47, 51, 57,
77, 99, 150, and 160) provide bus service and serve over 131,600 riders per day. These 23
routes (shown in Figure 4-1) do not include other MTA bus routes that cross through downtown
perpendicular to the Red Line. Four of the 23 routes (15, 20, 23, and 40) are among the highest
ridership bus routes in the MTA bus network.

While the project study corridor contains an extensive bus network serving east-west travel,
bus service can be slow. Buses operate on local streets, which are subject to the same traffic
signals and traffic congestion as other vehicles. The fact that ridership is high in the project
study corridor despite slow speeds emphasizes the strong transit market in this corridor. For
travel demand forecast results, see the detailed analysis in Section 4.2 of this FEIS.

Metro, Central Light Rail, and MARC serve the project study corridor on north-south routes
(Figure 4-2). Generally, rail transit service does not serve east-west trips along the corridor,
other than Metro, which serves some east-west trips through downtown.

4.1.4 Future No-Build Conditions

The No-Build condition is comprised of existing transit services identified in Section 4.1.2, plus
planned and programmed transit improvements. MTA transit service initiatives within the
project study corridor are summarized below.

e Bus: The MTA continually reviews existing bus services and makes adjustments to
optimize performance and reliability. These adjustments are made as frequently as
three times per year. The future No-Build does not include these changes as they are
dynamic and are not identifiable at this time.

e MARC: The MARC Growth and Investment Plan (September 2007) and Baltimore
Metropolitan Council’s Long Range Plan, Plan It 2035 include system enhancements to
meet existing and future demand. The West Baltimore MARC Station is undergoing a
parking expansion from the existing 327 parking spaces to 660 to meet the existing
MARC ridership demand. MARC ridership is growing, and plans are underway to
increase the number of trains traveling on the Penn and Camden lines, as well as to add
a station in the Johns Hopkins Bayview Medical Center campus area.
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e Metro: The Baltimore Metropolitan Council’s Long Range Plan, Plan It 2035, includes an
additional rail line, known as the Green Line Extension. This project would be an
extension of the existing heavy rail transit system from the current terminus at The
Johns Hopkins Hospital to North Avenue. This line would be the initial phase of a Green
Line extension further northeast into Baltimore County. Refer to Chapter 2, Table 2-1
for the Planned and Programmed Transportation Improvements included in the No-
Build Alternative.

Under the No-Build Alternative, the MTA would continue to monitor transit system
performance and make service modifications, identify service deficiencies, and make schedule
adjustments to the existing transit services to address system needs. With the anticipated
increased highway traffic volume along the project study corridor, travel times for bus services
are expected to increase under the No-Build Alternative.

4.1.5 Preferred Alternative

Under the Preferred Alternative, the type and quality of transit service in the project study
corridor would be improved by adding a new light rail transit (LRT) line. A fixed transitway with
dedicated right-of-way would provide faster and more reliable service than current bus service,
which runs in mixed traffic. The Preferred Alternative would also provide park-and-ride facilities
and bus service that would expand the ridership market by providing access to the proposed
Preferred Alternative service. The combination of the Preferred Alternative, increased bus
service and additional park-and-ride facilities adds sufficient service in the corridor that
additional mobility features for the service area are not needed.

The Preferred Alternative alighment and stations are shown on Figure 4-2. A detailed
description of the alignment is included in Chapter 2.

a. Proposed Transit Service

The Preferred Alternative would assume the same MARC, Metro, and Central Light Rail services
described in the No-Build Alternative. In addition, the Preferred Alternative would introduce a
new east-west LRT service in the project study corridor, which would be served by a network of
“feeder” bus routes. Feeder bus service increases ridership on rail systems by providing
connections between rail stations and homes, businesses, or other destinations.

LRT and feeder bus operations under the Preferred Alternative are summarized in the sections
below. Additional detail is available in the Operating Plan Technical Report and the Bus
Operations Plan.

b. Light Rail Transit
The physical characteristics of the Preferred Alternative would be as follows:
e Track: Overall length of the Preferred Alternative is 14.1 miles

o A full, double track alignment beginning at the west end at the Centers for
Medicare & Medicaid Services (CMS) station and ending at the east end at
Bayview MARC station

o Tail tracks at the CMS and Bayview MARC stations
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o Two tunnel segments — the Downtown Tunnel and the Cooks Lane Tunnel
o Two new aerial structures: over 1-695 and NS/CSX/1-895
e Stations: 19 LRT stations (14 surface and five underground)

o Stations would be designed to allow transfers to nearby rail stations and bus
routes, with some stations providing bus turn-arounds and parking bays

o Station platforms would be 194 feet in length to accommodate the two-car light
rail trains

e Operations and Maintenance: An operations and maintenance facility (OMF) is
proposed near Calverton Road (see Figure 4-2).

o The facility yard would allow for storage of up to 38 light rail vehicles

e Power system: A traction power system including overhead contact system and traction
power substations

e Park-and-ride lots: There would be park-and-ride lots at five of the LRT stations:

o Three park-and-ride lots would be built as part of the Preferred Alternative, at
Security Square, 1-70, and Brewers Hill/Canton Crossing

o There is a park-and-ride lot at the West Baltimore MARC station, which would be
expanded under both the No-Build and the Preferred Alternative

o One proposed park-and-ride lot is anticipated to be built by Baltimore City at the
proposed Bayview MARC station under both the No-Build and the Preferred
Alternative

o A total of approximately 2,985 parking spaces would be provided among these
five park-and-ride lot locations, as shown in Table 4-1:

Table 4-1: Proposed Park-and-Ride Station and Parking Spaces

Station Spaces
Security Square 375
I-70 700
West Baltimore MARC 660*
Brewers Hill/Canton Crossing 600
Bayview MARC 650
Total 2,985

*Existing park-and-ride location to be expanded

LRT Operating Characteristics

LRT service would operate 7 days a week, Monday through Saturday from 5:00 AM to 1:00 AM
and Sundays from 10:00 AM to 10:00 PM. With the proposed operating schedule, it is projected
that there would be 55,000 daily riders in 2035. For a detailed description of the operating plan
see Chapter 2, Section 2.4.1 of this FEIS and the Operating Plan Technical Report.
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In 2021, the opening year of the system, the LRT would operate with 10-minute headways (the
wait time between trains) during the morning and evening peak periods and 10 to 15 minute
headways during the off-peak periods in the opening year of service. In the design year 2035,
the Preferred Alternative would operate with 7-minute headways during peak periods.

All light rail vehicles would consist of two light rail cars and would stop at all stations. Twenty-
two in-service vehicles would be required to provide service at 2021 opening year levels. Six
additional vehicles (28 total) would be required as spares in opening year 2021 to enable
reliable service to run 20 to 22 hours per day while vehicles undergo scheduled and
unscheduled maintenance.

An additional eight vehicles (36 total) would be required to meet the 7-minute peak headways
for the year 2035.

To develop an operating plan for the Red Line, a number of assumptions have been established
as noted below:

e One-way travel time from CMS to the Bayview MARC Station would be 45 minutes

e The LRT would be designed for a maximum speed of 55 miles per hour but actual
operating speeds vary by segment

e For surface, street-running sections of the alignment, the LRT would not exceed the
posted speed limit for vehicular traffic on an adjacent roadway

e All trains would stop at all stations (there would be no express trains or skipped
stations)

e Pre-emption/LRT priority at traffic signals — Pre-emption and priority treatments at
traffic signals for the light rail vehicles were selected based on the roadway segment
and intersection conditions. Additional information is available in the Operating Plan
Technical Report.

o For the most part, the LRT is expected to receive priority treatment along the
project study corridor, meaning that traffic signal phases can be shortened or
lengthened by 10 seconds to accommodate an LRT movement.

o At some locations along the corridor, pre-emption operations to reduce delay
and facilitate light rail vehicles progression along the street-running portions of
the alignment would be used. These locations include grade crossings with gates
and flashers (i.e., the intersections that are not fully signalized), and along
Franklintown Road and Bayview Boulevard, because of the close spacing of a
number of intersections at these locations.

Cc. Supporting Bus Service
The Preferred Alternative would be supported by the extensive existing local bus network
based on 23 existing bus lines (Routes #1, 7, 10, 11, 13, 15, 16, 20, 21, 22, 23, 24, 30, 38, 40, 44,
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47,51, 57, 77, 99, 150, and 160) that parallel or cross the project study corridor. The majority
of the bus service operating in the project study corridor would terminate at or otherwise serve
a proposed LRT station stop, providing easy transfer connections to the Preferred Alternative
and other LRT, heavy, and commuter rail services at select station locations.

Many of the 23 existing bus routes parallel to the Preferred Alternative would be realigned to
better serve LRT station locations, or undergo schedule changes to facilitate transfers or
support expected ridership growth. As part of the realignments, 11 new bus routes would be
added to provide service along core segments of existing bus lines. Some routes would
experience an increase in service of feeder buses, whereas other routes may be shortened or
eliminated due to this duplication. The changes that most affect bus trips occur at the stations
because this is where the new and improved bus routes converge to “feed” the Red Line. These
and other changes are summarized as follows:

e Portions of Route 40 Quick Bus would be eliminated. The eastern portion of this route’s
alignment would be retained with local (L) and express (X) service options (40L and 40X);

e Busroutes 1, 7,10, 11, 13, 15, 16, 20, 21, 22, 23, 24, 30, 38, 44, 47, 51, 57, 77, 99, 150
and 160 would connect with the proposed Preferred Alternative;

e New bus lines, 10 East, 10 West, 15B, 15 East, 15 West, 20 East, 20 West, 23 East, 23
West would be implemented to supplement existing bus service to meet projected
demand for connections to/from the Preferred Alternative; and,

e The proposed new services are within the existing mobility service area and an
expansion of them is not anticipated with the addition of the new bus lines.

Figure 4-3 shows the proposed Preferred Alternative alignment, station locations, and the
connecting bus network. For more detailed information on proposed operational changes for
each of the routes and mapping, refer to the Red Line Bus Operations Plan.

Where bus routes terminate at proposed stations, the Preferred Alternative stations have been
designed to include a turnaround loop and the required number of bus bays. No buses would
share the LRT tunnel or aerial sections.

As the Preferred Alternative continues to proceed through Preliminary Engineering and Final
Design, proposed bus operations plans would continue to be adjusted. The MTA will hold
meetings to inform the public on proposed bus route changes prior to the initiation of bus
revenue service.

'Bus lines operating across the corridor within the central business district (CBD) were not included in proposed transit service because of the
existing high frequency of service and connectivity to the Preferred Alternative.
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d. Long-Term Operational Effects

Ridership

Travel Patterns and Trends

Travel by all modes is expected to increase in the Baltimore region, with or without the
Preferred Alternative, because of the expected growth in population and employment. The
travel demand model estimates for the No-Build (shown in Table 4-2) indicate that auto trips
would increase by 17 percent between 2005 and 2035, while transit trips would increase by 34

percent. The largest increase in transit trips is estimated to occur in the “urban rail” mode,
which includes Metro and Central Light Rail.
Table 4-2: Regional Daily Person-Trips by Mode
Purpose and Mode 2005 Base Year 2035 No-Build Alternative
Person-Trips | Percent Total | Person-Trips Percent Total
Highway Person-Trips 7,167,080 94.8% 8,384,230 94.8%
Single Occupant 3,524,720 49.2% 4,206,030 50.2%
Double Occupant 1,969,030 27.5% 2,266,840 27.0%
3+ Occupant 1,673,330 23.3% 1,911,360 22.8%
Transit Person-Trips 168,720 2.2% 225,980 2.6%
Bus 96,760 57.3% 129,640 57.4%
Walk to Bus 91,350 54.1% 123,620 54.7%
Drive to Bus 5,410 3.2% 6,020 2.7%
Urban Rail* 50,350 29.8% 70,480 31.2%
Walk to Urban Rail 32,470 19.2% 49,370 21.8%
Drive to Urban Rail 17,880 10.6% 21,110 9.3%
Commuter Rail 21,610 12.8% 25,860 11.4%
Walk to Commuter Rail 2,140 1.3% 3,140 1.4%
Drive to Commuter Rail 19,470 11.5% 22,720 10.1%
School Bus 222,900 2.9% 229,660 2.6%
Total Non-Motorized Person-
Trips (walk/bike) 125,960 1.7% 176,130 2.0%
Total 7,558,700 8,839,870

Note: “Urban Rail includes Metro, Central Light Rail, and Preferred Alternative.

Transit and Auto Travel Times

With the projected growth in travel in the region and in the project study corridor, congestion
levels would continue to increase, resulting in slower travel speeds and increased travel times
with the No-Build Alternative (compared to existing conditions). In the No-Build Alternative,
corridor transit service would continue to be provided through buses running with traffic, and
therefore would be subject to the same increase in levels of congestion as other vehicular
traffic.

Transit Ridership

The measures used to indicate the impact of the Preferred Alternative on transit ridership are
discussed below and include: change in transit trips; mode shift from auto to transit; bus
ridership on routes serving the corridor; fixed guideway ridership and daily number of
boardings by station.
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Total and New Transit Trips

Using the travel demand model, the impact of the Preferred Alternative on transit ridership in
the region was evaluated. Linked trips, shown in Table 4-3, are trips from origin to destination,
regardless of the number of transfers.

Close to 226,000 daily linked transit trips are estimated by 2035 with the No-Build Alternative.
With the Preferred Alternative, this estimate would increase by 8 percent, adding an additional
18,410 transit trips. The largest increase in the number of transit trips with the Preferred
Alternative would be on the urban rail modes, which would increase by 28,900 riders on an
average day. The bus trips would drop as many riders who would use a bus in the No-Build
Alternative would use the Preferred Alternative.

Table 4-3: Daily Transit Trips Comparison (Linked Trips)

2035 No-Build 2035 Preferred Difference
Alternative Alternative ARG ANTIELATE
Purpose and Mode vs. No-Build
Person- Percent Person- Percent Person- Percent
Trips Total Trips Total Trips Total
Transit Person-Trips 225,980 2.6% 244,390 2.8% 18,410 8.1%
Bus 129,640 57.4% 117,040 51.8% -12,600 -9.7%
Walk to Bus 123,620 54.7% 110,970 49.1% -12,650
Drive to Bus 6,020 2.7% 6,070 2.7% 50
Urban Rail* 70,480 31.2% 99,380 44.0% 28,900 41.0%
Walk to Urban Rail 49,370 21.8% 72,910 32.3% 23,540
Drive to Urban Rail 21,110 9.3% 26,470 11.7% 5,360
Commuter Rail 25,860 11.4% 27,970 12.4% 2,110 8.2%
Walk to Commuter Rail 3,140 1.4% 4,940 2.2% 1,800
Drive to Commuter Rail 22,720 10.1% 23,030 10.2% 310

Note: T Urban Rail includes Metro, Central Light Rail, and (for the Preferred Alternative) Red Line LRT.

Transit Mode Share

The impact of the Preferred Alternative on the mode that travelers choose for their trips can be
seen in Table 4-4. Close to 18,170 person-trips would shift mode from auto to transit once the
Preferred Alternative is operational, resulting in a reduction in highway trips in the region.

Table 4-4: Comparison of Total Trips by Mode (2035)

2035 No-Build 2035 Preferred Difference .
Alternative Alternative AT RS
Purpose and Mode vs. No-Build
Person- Percent Person- Percent Person- Percent
Trips Total Trips Total Trips Total
Highway Person-Trips 8,384,230 | 94.8% | 8,366,060 94.6% -18,170 -0.2%
Transit Person-Trips 225,980 2.6% 244,390 2.8% 18,410 8.1%
School Bus 229,660 2.6% 229,420 2.6% -240 -0.1%
Total Non-Motorized Person- 176,130 2.0% 188,820 2.1% 12,690 7.2%
Trips (walk/bike)
Total 8,839,870 8,839,870
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Bus Ridership
With the Preferred Alternative added to the regional transit network, bus routes in the project

study corridor are estimated to carry 8,960 riders per day less than under the No-Build
Alternative. This reduction is a result of some of the bus riders switching from the local bus
service to the more efficient service of the light rail line. Table 4-5 summarizes the number of
bus riders (unlinked trips) with the No-Build Alternative (41,350) and the Preferred Alternative
(32,390) on the routes providing service in the corridor. Unlinked trips are equivalent to the
number of boardings where each passenger trip is counted regardless of transfers (e.g.,
someone taking a bus to the LRT to get downtown would count as two unlinked trips, but only
one linked trip).

Ridership on some routes would increase, such as Route 23 (below), which would serve as a
feeder route, bringing riders to the Preferred Alternative, while others would decrease as riders

shifted to rail for their entire trip.

Table 4-5: Corridor and Region-Wide Bus Ridership (Unlinked Trips)

2035 No-Build 2035 Preferred
Alternative Alternative
Rout
oute Daily Peak Period Daily Peak Period
Boardings | Boardings | Boardings | Boardings
Route 15 13,770 7,910 10,090 6,050
Route 20 7,930 3,360 8,400 4,380
Route 23 9,650 4,000 10,490 4,040
Route 40 10,000 5,570 3,410 1,510
Total Average
Bus Ridership 41,350 32,330

Urban Rail Ridership

Under the No-Build Alternative, 70,480 person-trips are estimated to use the urban rail system
in the region (Metro and Central Light Rail). With the Preferred Alternative in operation, that
number would increase to 99,380, or an additional 28,980 person-trips per day (Table 4-2).

Daily Station Boardings

An analysis was done by station of individual boardings and alightings (passengers getting on
and off a light rail vehicle, respectively) (Table 4-6). This analysis identified the Inner Harbor
Station located in the central business district (CBD) area as the station with the highest
number of boardings, approximately 13,000 per day.

Other stations with significant activity (boardings greater than 4,000 per day) include: Howard
Street/University Center Station, West Baltimore MARC Station, and Brewers Hill/Canton
Crossing Station. The high use of these stations is not surprising, as they provide connections to
other primary transit routes, as well as access to major employment centers, residential areas,
and tourist attractions. The Social Security Administration (SSA) and the Bayview Campus
Station also show substantial activity with station boardings greater than 1,800 per day.
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Peak Hour Line Volumes

Figure 4-4 summarizes the 2035 projected peak hour volumes by station and by line segment.
Examining the number of riders getting on and off during peak hours provides the peak hourly
“passenger load,” or the maximum number of passengers that travel past a single point on a
particular transit line or route during the peak hour. Examining peak passenger loading is
important in setting train frequencies (the time between trains) to make sure that trains are not
running either empty or overcrowded.

The highest volume in the westbound direction is between the Fell’s Point, Harbor East, and
Inner Harbor stations, where the trains would carry approximately 1,350 passengers during the
peak period. In the eastbound direction, the point with the highest volume is between the
Harlem Park and Poppleton stations. In that segment, the Preferred Alternative would carry an
estimated 1,810 passengers during the peak period.

Preferred Alternative Passenger Mode of Access and Egress

With the Preferred Alternative, close to 30 percent of the transit riders would walk to the
station, and another 28 percent would take a bus and transfer to it (Table 4-7). Of the 20
percent who would access the Preferred Alternative via automobile, 9 percent would be
dropped off and 11 percent would use the park-and-ride. An estimated 5 percent would access
the Preferred Alternative via the Central Light Rail Line, 11 percent via Metro, and 6 percent via
the MARC routes.

Along the Preferred Alternative, the Howard Street/University Center and the Inner Harbor
stations would have the highest number of riders accessing the stations by walking. The station
with the highest number of riders driving to the Red Line would be Brewers Hill/Canton
Crossing Station, while the highest number of riders being dropped off would occur at the West
Baltimore MARC Station. Highest bus access activity is estimated to occur at the Rosemont
Station.

Table 4-6: Light Rail Daily Boardings Projections (2035)

EOR. Daily Boardings (On) Daily Boardings (Off) Total
Eastbound | Westbound | Eastbound | Westbound | Boarding

cMms' 1,249 0 0 771 1,010
Security Square 2,747 30 30 1,627 2,220
Social Security Administration 1,751 26 166 3,212 2,580
I-70 Park-and-Ride 2,905 74 34 1,230 2,120
Edmondson Village 1,546 174 131 442 1,150
Allendale 1,343 99 61 493 1,000
Rosemont 3,079 351 297 1,537 2,630
West Baltimore MARC 4,480 1,410 763 2,441 4,550
Harlem Park 892 270 197 217 790
Poppleton 304 284 703 751 1,020
Howard Street/University
Center 2,745 2,729 5,180 4,203 7,430
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Table 4-6: Light Rail Daily Boardings Projections (2035)

it Daily Boardings (On) Daily Boardings (Off) Total
Eastbound | Westbound | Eastbound | Westbound | Boarding

Inner Harbor 4,879 4,130 9,690 7,165 12,930
Harbor East 119 831 2,481 599 2,020
Fell’s Point 187 1,142 793 298 1,210
Canton 164 1,370 1,117 218 1,430
Brewers Hill/Canton Crossing 276 5,945 1,906 206 4,170
Highlandtown/Greektown 14 3,176 2,106 147 2,720
Bayview Campus 0 871 2,519 277 1,830
Bayview MARC! 0 2,923 504 0 1,710

Total 28,680 25,840 28,680 25,830 54,520

Note: ' Station Termini
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Figure 4-4: 2035 Peak Hour Station and Line Volumes
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. . 6 8 453 274 Campus
Ride Station ty Center .
. Station
Station
720 766 1561 1115
141 yu 456y691
Edmondson \ Inner Harbor \ Bayview
9 15 1007 461
Village Station Station MARC Station
852 805 1010 1345
80 32 11 58
Allendale 5 '\ 6 Harbor East 206 3 \ 59
Station Station
930 831 815 1344
311 213 22 35
Rosemont Fells Point
. 30 40 . 67 111
Station Station
1211 1004 770 1268

Note: Arrows indicate the number of riders getting on and off the LRT at each station. The numbers on the left
represent passengers getting on and off the eastbound light rail trains and the numbers on the right represent
passengers getting on and off of westbound light rail trains.

Red Line FEIS — Volume 1 — Chapter 4: Transportation



December 2012

Table 4-7: Light Rail Passenger Mode of Access (2035)

. Central
Station watkto | PUEEH | eto | Busto | tantRail | (S0 | FREC | Tota
LI Red Line | Red Line B Line .to Line Line On
Red Line
CMS 1,248 - 1 - - - - 1,250
Security Square 322 1,074 518 863 - - - 2,780
ch)lcr:Lussetcr:'::zm 906 - 7 865 1,780
I-70 Park-and-Ride - 713 455 1,811 - - - 2,980
Edmondson Village 1,442 - 2 273 - - - 1,720
Allendale 993 - 9 441 - - - 1,440
Rosemont 36 - 27 3,368 - - - 3,430
West Baltimore MARC 629 1,061 1,214 248 - - 2,736 5,890
Harlem Park 1,100 - 3 60 - - - 1,160
Poppleton 416 - 48 124 - - - 590
E'gr‘:‘::d Street/University | cqq - 404 508 2,871 - T | 5470
Inner Harbor 1,742 - 474 731 - 6,062 - 9,010
Harbor East 950 - - - - - 950
Fell’s Point 1,267 - 4 59 - - - 1,330
Canton 1,534 - - - - - 1,540
?:2:;?;; Hill/Canton 257 2,145 996 2,824 - - B 6,220
Highlandtown/Greektown 360 - 87 2,743 - - - 3,190
Bayview Campus 871 - - - - - - 870
Bayview MARC 22 1,218 675 441 - - 567 2,920
Total 15,790 6,210 4,930 15,360 2,870 6,060 3,300 | 54,520
Percent Access of Total 29% 11% 9% 28% 5% 11% 6%

e. Short-Term Construction Effects and Mitigation

Bus Service

During construction, local area transit would be affected by lane closures and restrictions within
the project study corridor. These disruptions could include: bus stop closures, provision of
temporary bus stops, schedule delays, and bus route detours. Affected transit stops will be
temporarily relocated to the nearest possible location. Americans with Disabilities Act (ADA)
access and signage for bus stops will be maintained throughout construction. Pedestrian areas
will be provided for bus stops maintained in construction areas. The Public Transportation
Technical Memorandum presents a list of bus routes and stops that could be affected by
construction activities.

Information will be provided in advance of and throughout the service disruptions indicating
the purpose and duration of the impact. Information will be posted at bus stops, bus shelters,
and other transit locations with suggested short-term alternatives during construction. The
MTA will also post detour information on its website.

BALTIMORE NN\
I\?\E DgLI ne

Red Line FEIS — Volume 1 — Chapter 4: Transportation



L3

428

3

December 2012

Metro Rail Service

During construction of the Light Street Connector as described in Chapter 3, the proposed
pedestrian connection between the Inner Harbor Station at Lombard and Light Streets and the
Charles Center Metro Station at Baltimore and Light Street may result in temporary changes in
access and circulation within the station facility. Disruption to existing Metro services at this
station is not anticipated as a result of construction activities. MTA will maintain access and
circulation within the Charles Center Metro Station during construction.

4.2 Roadway Facilities and Traffic

The section describes the effects to roadway facilities and traffic during the Design Year (2035).
Also, presented are impacts during 2016, the identified year of peak construction activity. The
section concludes with a discussion of measures to mitigate the identified impacts. The
methodology used in the impact analyses is summarized, as well as the existing roadway
facilities and traffic conditions within the project study corridor. The Traffic and Parking
Technical Report, located in Appendix | of this Final Environmental Impact Statement (FEIS),
contains additional detail and supporting documentation.

4.2.1 Introduction and Methodology

Traffic analyses for the No-Build and Preferred Alternative were performed using the Plan It
2035 Long Range Plan and the latest Baltimore Regional Transportation Board (BRTB)
transportation model. The data associated with the model is Round 7C, which was approved in
November 2011 by the BRTB.

Levels of service (LOS) were defined per the Highway Capacity Manual (HCM), 2000 edition, to
provide a quantitative measure to characterize operational conditions within a traffic stream,
generally in terms of such service measures as speed and travel time, freedom to maneuver,
traffic interruptions, and comfort and convenience. Letters designate each level, from A to F,
with LOS A representing the best operating conditions and LOS F the worst. For signalized
intersections, LOS is directly related to the average control delay per vehicle in seconds. Table
4-8 is from the HCM and defines the criteria as:

Table 4-8: LOS Criteria for Signalized Intersections

LOS Control Delay per Vehicle (s/vehicle)
<10

>10-20

> 20-35

>35-55

>55-80

F >80

Source: Exhibit 16-2 Highway Capacity Manual, 2000, Transportation Research Board

moOn m>

For unsignalized intersections, LOS is directly related to the computed control delay per vehicle
for minor movements only. Table 4-9 from the HCM defines the criteria as:
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Table 4-9: LOS Criteria for Two-Way Stop-Controlled Intersections

LOS Average Control Delay (s/vehicle)
0-10

>10-15

>15-25

>25-35

>35-50

F >50

Source: Exhibit 17-2 Highway Capacity Manual, 2000, Transportation Research Board

mooOwX>

Travel times and LOS were developed using the Synchro/SimTraffic Version 7.0 software
program, with VISSIM Version 5.3 models used to test pre-emption intersection treatments. For
this FEIS, both the AM and PM peak periods were included in the analysis for the project study
corridor, whereas only the PM peak was included in the Alternatives Analysis/Draft
Environmental Impact Statement (AA/DEIS) study. For the FEIS, the peak hours were
determined to be the highest hour between 7:00 and 9:00 for the AM peak hour and 4:00 and
6:00 for the PM peak hour.

4.2.2 Existing Conditions

Roadway capacity for east-west travel is limited in the Baltimore region today. The lack of
direct, limited-access, east-west connections requires dependence on arterial roadways to
handle the growth in traffic volumes. These arterials tend to experience congestion at
signalized intersections. Furthermore, there is a limited ability to expand roadway capacity
because of right-of-way constraints in the area.

There are numerous roadways along the project study corridor, and they have a wide range of
characteristics. The roads range from freeways to local streets; the number of lanes on these
roadways varies from two to six; and parking is allowed on some of the roadways while
prohibited on others. Information on the total number of lanes for various roadways along the
project study corridor, existing traffic volumes, travel times, and levels of service (a measure of
traffic congestion) at various times of day are summarized below, with more detail available in
the Traffic and Parking Technical Report.

a. Traffic Volumes

Traffic counts were obtained from Baltimore City Department of Transportation, Baltimore
County Department of Transportation, and the Maryland State Highway Administration (SHA)
Highway Information Services Division. The data was supplemented with count data collected
by the MTA in 2011, to update and verify the AA/DEIS traffic information for intersections along
and in the vicinity of the Red Line alignment. Table 4-10 presents a summary of traffic volumes
in the project study corridor.
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Table 4-10: Average Daily Traffic for Roadways within the Project Study Corridor

Location Average Daily Traffic (ADT)
I-70, east of 1-695 25,000
Security Boulevard, west of 1-695 to Rolling Road 48,000
US 40, from Rolling Road to 1-695 53,000
US 40, west of Cooks Lane 24,000
Edmondson Avenue, west of Swann Avenue 39,000
Frederick Avenue, west of Hilton Drive 15,000
Franklin Street, east of Franklintown Road 33,000
Martin Luther King, Jr. Boulevard, south of Pratt Street 58,000
Lombard Street, west of Greene Street 10,000
Lombard Street, east of Charles Street 30,000
Lombard Street, west of Market Place 29,000
President Street, north of Lombard Street 35,000
Fleet Street, east of President Street 21,000
Boston Street, north of Montford Avenue 27,000
Boston Street, east of Conkling Street 16,000
I-895, north of Boston Street 70,000
1-895, north of Lombard Street 64,000
Interstate Avenue, east of 1-95 ramps 8,500
O’Donnell Street, east of Conkling Street 22,500
Eastern Avenue, east of Bayview Boulevard 22,000
Bayview Boulevard, south of Alpha Commons Drive 7,000

Source: Maryland State Highway Administration, Baltimore City, MTA, Red Line Traffic and Parking Technical Report,

2012

b. Travel Time

One of the various measures of how well a roadway operates is the duration of time it takes to
traverse a section of that roadway. This was determined by conducting a travel time study in
2011. The field travel times for some segments are listed in Table 4-11.

The travel time analysis for Existing Conditions showed that congestion occurs within the
project study corridor, particularly in the Downtown area, along Edmondson Avenue between
Franklin Street and Cooks Lane, and along Lombard Street between President Street and Martin

Luther King, Jr. (MLK Jr.) Boulevard.
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Table 4-11: Existing AM and PM Peak Per

iod Travel Times

EB/SB WB/NB
From/To Travel Time' | Travel Time'

(minutes) (minutes)
Greengage Road to Woodlawn Drive, along Security Boulevard 3.8(4.8) 4.7 (4.8)
Woodlawn Drive to Ingleside Avenue, along I-70 1.1(1.1) 1.0 (1.0)
Woodlawn Drive to Ingleside Avenue along Parallel Drive 2.5(1.8) 1.6 (1.6)
Forest Park Avenue to Edmondson Avenue, along Cooks Lane 3.1(2.2) 1.8(1.8)
[-695 Outer Loop to Cooks Lane, along US 40 3.8 (5.8) 4.7 (5.5)
Cooks Lane to Franklin Street, along Edmondson Avenue 4.5 (5.8) 4.8 (5.3)
Edmondson Avenue to Pulaski Street, along Franklin Street 2.2(2.3) 2.2(2.1)
Pulaski Street to Martin Luther King, Jr. Boulevard, along US 40 2.3(3.2) 1.9(3.4)
US 40 to Lombard Street, along Martin Luther King, Jr. Boulevard 1.8 (3.3) 2.5(4.2)
LMO?T:EQrI;ju;?rZreI:ing, Jr. Boulevard to President Street, along N/A 6.2 (7.4)
Pratt Street to Fleet Street, along President Street 1.0(0.8) 3.3(2.5)
President Street to Boston Street, along Fleet Street 3.9(6.9) 3.9(3.9)
Fleet Street to Conkling Street, along Boston Street 3.7 (4.6) 2.7 (4.8)

Note: TAM (PM) peak hours
Source: MTA, Traffic and Parking Technical Report, 2012

c. Levels of Service

A total of 144 intersections along the project study corridor were included in the study. This
includes 125 signalized intersections within the proposed Red Line alighment and in its vicinity,
and 19 unsignalized intersections that would be modified either to a signal or would have

access closed/modified under the Preferred Alternative.

According to the SHA’s and Baltimore City’s traffic engineering standards, intersections that
operate below a LOS D are considered to have operational deficiencies. As shown in Table 4-12,
five signalized intersections during the AM peak hour, and ten signalized intersections during
PM peak hour, operate below LOS D. Three unsignalized intersections during the AM peak hour

and four during the PM peak hour currently operate below L

OSD.

4-20
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Table 4-12: Existing Levels of Service E and/or F

Existing’
No. Signalized Intersections
AM PM
1 MD 122 (Security Boulevard) at Woodlawn Drive D E
2 MD 122 (Security Boulevard) at Ingleside Avenue E E
3 US 40 at Ingleside Avenue D E
4 Mulberry Street at Pulaski Street E C
5 Martin Luther King, Jr. Boulevard at Mulberry Street F C
6 Martin Luther King, Jr. Boulevard at Saratoga Street E D
7 Martin Luther King, Jr. Boulevard at Baltimore Street C E
8 Martin Luther King, Jr. Boulevard at Lombard Street C E
9 Lombard Street at Penn Street B E
10 | Lombard Street at Hopkins Place F F
11 | Lombard Street at Hanover Street B E
12 | Lombard Street at St. Paul Street C F
13 | Boston Street at Aliceanna Street B E
Total -LOSEORF 5 10
Existing’
No. Unsignalized Intersections
AM PM
1 Security Boulevard at Greengage Road E D
2 Parallel Drive at Social Security Administration Access B F
3 Edmondson Avenue at Denison Street F F
4 US 40 (Mulberry Street) at Smallwood Street F F
5 Boston Street at Leakin Street D F
Total -LOSEORF 3 4

Note: TAM (PM) peak hours
Source: MTA, Traffic and Parking Technical Report, 2012

4.2.3 Future No-Build Conditions
This section discusses the effects of the No-Build Alternative in 2035 to roadways facilities and
traffic. The future No-Build conditions consists of the existing roadway and transit network, as
well as planned and programmed improvements in the region’s adopted and financially
constrained Long-Range Plan (Plan It 2035), the Baltimore Region Transportation Improvement
Program (TIP), and approved developer projects along the project study corridor. The
improvements that would directly impact travel demand in the project study corridor are:

e Security Boulevard Extension Existing Terminus to Fairbrook Road: being completed by

Baltimore County and would extend Security Boulevard west of the existing terminus
near the Centers for Medicare & Medicaid Services (CMS) complex. Completion is
anticipated by 2018.

e Uplands Development: would add new access on Edmondson Avenue at its site.

Completion is anticipated by 2016.

e US 40/Edmondson Avenue Bridge expansion over Gwynns Falls/CSX Railroad: would

include widening the bridge from 8 to 10 lanes. Completion is anticipated by 2018.

BALTIMORE NN\
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e West Baltimore MARC Station Improvements: would connect Payson Street between
Franklin Street and Mulberry Street and relocate the US 40 ramps from Pulaski Street to
Payson Street. The MARC station would extend the existing parking lot. Completion is
anticipated by 2015.

e Boh-Donnell Connector: would divert traffic moving along Boston Street through the
new connector onto O’Donnell Street to 1-95. It is anticipated that a number of
motorists along Boston Street east of Conkling Street that are traveling towards the 1-95
ramps would divert onto the new Boh-Donnell connector to avoid the CSX at-grade rail
crossing east of Haven Street on Boston Street. Completion is anticipated by 2015.

e Bayview MARC and Intermodal Station: geometric improvements are still under review
and not approved as of now. Completion is anticipated by 2014.

a. Traffic Volumes

Travel demand forecasts were developed for the No-Build conditions using the BMC’s Model,
which were modified to provide enhancements to the transit network. The socio-economic
data associated with the model is Round 7C.

The resulting average daily traffic volumes are shown in Table 4-13. The highest volume
roadways in 2035 are anticipated to be similar to the highest volume roadways in 2011. Traffic
volumes on almost all roads are anticipated to increase with the only decrease in volume
anticipated along 1-895 between Boston Street and President Street, north of Lombard Street.

These roadways were analyzed for peak hour operation. The highest corridor volumes during
the AM peak are projected for eastbound US 40, eastbound Edmondson Avenue, southbound
MLK Jr. Boulevard and northbound President Street. They are anticipated to exceed over 2,500
vehicles in AM peak hour. The largest percent increases are expected to occur along [-70 (44
percent), Boston Street (48 percent), and Bayview Boulevard (141 percent).

The highest corridor volumes during the PM peak hour are projected for westbound Security
Blvd, westbound US 40, westbound Edmondson Avenue, and northbound MLK Jr. Boulevard.
They are anticipated to exceed over 3,000 vehicles in PM peak hour. The largest increases are
expected to occur along I-70 (44 percent), Boston Street (58 percent) and Bayview Boulevard
(188 percent).
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Table 4-13: Existing and No-Build 2035 Average Daily Traffic

Percent
Location Existing No-Build Growth
(+/- %)
I-70, east of 1-695 25,000 34,500 +38%
Security Boulevard, west of 1-695 to Rolling Road! 48,000 48,500 +1%
US 40, from Rolling Road to 1-695 53,000 69,000 +30%
US 40, west of Cooks Lane 24,000 29,000 +21%
Edmondson Avenue, east of Swann Avenue 39,000 46,000 +18%
Frederick Avenue, west of Hilton Drive 15,000 17,000 +13%
Franklin Street, east of Franklintown Road 33,000 40,000 +21%
MLK Jr. Boulevard, south of Pratt Street 58,000 87,500 +51%
Lombard Street, west of Greene Street 10,000 16,000 +60%
Lombard Street, east of Charles Street 30,000 34,500 +15%
Lombard Street, west of Market Place 29,000 47,000 +62%
President Street, north of Lombard Street 35,000 34,500 -1%
Fleet Street, east of President Street 21,000 23,000 +10%
Boston Street, north of Montford Avenue 27,000 36,000 +33%
Boston Street, east of Conkling Street 16,000 25,000 +56%
I-895, north of Boston Street 70,000 60,000 -14%
[-895, north of Lombard Street 64,000 60,000 -6%
Interstate Avenue, east of I1-95 ramps 8,500 15,500 +82%
O’Donnell Street, east of Conkling Street 22,500 32,500 +44%
Eastern Avenue, east of Bayview Boulevard 22,000 22,500 +2%
Bayview Boulevard, south of Alpha Commons Drive 7,000 19,500 +178%

Note: 'Baltimore County Road Extension forecasts are under development. 2035 volumes are subject to change.
Source: MTA, Traffic and Parking Technical Report, 2012

b. Travel Time

As traffic volumes on a section of roadway increase, travel speeds decrease and travel times
increase. Operational improvements such as interconnecting signals or adjusting signal timing
may make the roadway operate more efficiently. Travel times give a relative comparison
between today’s operation and how the roadway is projected to operate in the year 2035.

Modeled travel times in minutes for the 2035 No-Build conditions, shown in Table 4-14,
indicate that increases in travel times would occur throughout the project study corridor over
the Existing Conditions because of regional traffic growth. Travel times shown in bold are the
travel times that are expected to increase by over 100 percent in the 2035 No-Build versus 2011
existing levels.
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Table 4-14: Existing and 2035 No-Build Peak Hour Travel Times

Percent Change Between

Existing L CRL Existing and No-Build
EB/SB WB/NB EB/SB WB/NB EB/SB WB/NB
From/To
Travel Travel Travel Travel Travel Travel
Time' Time' Time' Time' Time' Time'
(minutes) | (minutes) | (minutes) (minutes) (+/-) (+/-)
Security Boulevard, from
Greengage Road to 3.8(4.8) 4.7 (4.8) 4.9 (11.1) 5.4 (9.5) +29 (+131) +15 (+98)
Woodlawn Drive
Parallel Drive, from +138
Woodlawn Drive to 2.5(1.8) 1.6 (1.6) 3.0(3.5) 3.8(3.7) +20 (+94)
. (+131)
Ingleside Avenue
Cooks Lane, from Forest
Park Avenue to 3.1(2.2) 1.8(1.8) 2.7 (2.3) 2.0(2.1) -13 (+5) +11 (+17)
Edmondson Avenue
Ejotoésrggl'(s‘sfa‘c’ng”ter 38(5.8) | 47(55) | 45(6.9) | 59(12.7) | +18(+19) | +26(+131)
Edmondson Avenue, from
Cooks Lane to Franklin 4.5 (5.8) 4.8 (5.3) 7.4(7.2) 11.0(10.0) +64 (+24) +129 (+89)
Street
Franklin Street, from
Edmondson Avenue to 2.2(2.3) 2.2(2.1) 4.9 (2.7) 2.9 (2.4) +123 (+17) +32 (+14)
Pulaski Street
Martin Luther King, Jr.
Boulevard, from US 40 to 1.8(3.3) 2.5(4.2) 4.4 (6.3) 3.2(4.3) +144 (+91) | +28 (+2)
Lombard Street
Lombard Street, from
Martin Luther King, Jr.
Boulevard to President N/A 6.2 (7.4) N/A 6.3(9.2) N/A +2 (+24)
Street
President Street, from +142
Pratt Street to Fleet Street 1.0(0.8) 3.3(2.5) 0.8 (1.4) 8.0(2.2) -20 (+75) (-12)
Fleet Street, from
President Street to Boston 3.9(6.9) 3.9(3.9) 3.7(7.6) 7.3(4.7) -5 (+10) +87 (+21)
Street
Boston Street, from Fleet
Street to Conkling Street 3.7 (4.6) 2.7 (4.8) 7.8 (6.0) 4.8 (4.6) +111 (+30) +78 (-4)

Notes: * AM (PM) peak hours

Source: MTA, Traffic and Parking Technical Report, 2012

c. Levels of Service

A total of 152 intersections (132 signalized and 20 unsignalized) were analyzed for the 2035 No-
Build scenario to determine AM and PM peak hour LOS. There are eight new intersections
(seven signalized and one unsignalized) that would be built by 2035 along the project study
corridor under the No-Build.

The results of the 2035 No-Build analysis showed that the overall LOS would decrease over
existing conditions throughout the entire corridor, as a result of traffic volume growth in the
region between 2011 and 2035.
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It is anticipated that all intersections that are failing in existing conditions would continue to fail
in the future No-Build conditions with improvements as listed in the Plan It 2035.

Table 4-15 provides the total number of intersections that are operating at acceptable LOS (LOS
D or better) and worse (LOS E or F) in the existing and 2035 No-Build conditions during the AM
and PM peak hours.

Table 4-15: Summary of Existing and 2035 No-Build Levels of Service

Number of Existing’ No-Build*
. Intersections
Intersection Type Existing/ Acceptable LOS LOS Acceptable LOS LOS
No-Build (LOS D) EorF (LOS D) EorF
Signalized 125/132 120 (115) 5(10) 113 (106) 19 (26)
Unsignalized (worst
approach) 19/20 16 (15) 3(4) 12 (12) 8(8)

Note: "AM (PM) peak hours
Source: MTA, Traffic and Parking Technical Report, 2012

The following traffic impacts are generally defined as “significant” and all Intersections that
meet the criteria are listed in Table 4-16:

1) Deterioration in intersection operations from LOS D or better to LOS E or F,
deterioration from LOS E to LOS F, or substantial deterioration in vehicle delays within
LOS F; or

2) Deterioration in intersection operations from LOS A or B to LOS D or worse (i.e., a
change of at least two levels of service when the existing is operating at an optimal
level.

As shown in Table 4-16 a greater number of intersections would fail in the 2035 No-Build Year
(19 signalized and eight unsignalized during AM peak hour, 26 signalized and eight unsignalized
during PM peak hour) when compared with the Existing Conditions (five signalized and three
unsignalized during AM peak hour, 10 signalized and four unsignalized during PM peak hour), as
a result of traffic volume growth in the region between 2011 and 2035.

A detailed analysis table with delay and volumes at studied intersections in both existing and
No-Build is included in Traffic and Parking Technical Report.

3
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Table 4-16: Existing and 2035 No-Build Levels of Service for Selected Intersections

Existing No-Build
No. Signalized Intersections
AM PM AM PM
1 MD 122 (Security Boulevard) at Belmont Avenue B D C E
2 MD 122 (Security Boulevard) at Woodlawn Drive D E D F
3 MD 122 (Security Boulevard) at Ingleside Avenue E E E E
4 Johnnycake Road at Ingleside Avenue C C E F
5 US 40 at Ingleside Avenue D E D F
6 Mulberry Street at Pulaski Street E C B C
7 Franklin Street at Payson Street N/A! N/A! C F
8 Martin Luther King, Jr. Boulevard at Franklin Street D D F F
9 Martin Luther King, Jr. Boulevard at Mulberry
Street F ¢ F F
10 Martin Luther King, Jr. Boulevard at Saratoga Street E D F F
11 Martin Luther King, Jr. Boulevard at Fayette Street B B
12 Martin Luther King, Jr. Boulevard at Baltimore
C E F F
Street
13 Martin Luther King, Jr. Boulevard at Lombard
C E F F
Street
14 Lombard Street at Penn Street B E B E
15 Lombard Street at Greene Street C C C F
16 Lombard Street at Penn Street B C C E
17 Lombard Street at Hopkins Place F F F F
18 Lombard Street at Hanover Street B E E E
19 Lombard Street at St. Paul Street C F D F
20 Lombard Street at Calvert Street C C D F
21 Lombard Street at South Street C C C E
22 Lombard Street at President Street D C E E
23 President Street at Eastern Avenue C D D E
24 Fleet Street at Caroline Street B B E E
25 Boston Street at Aliceanna Street B E C F
26 Boston Street at Montford Avenue B B E A
27 Boston Street at Clinton Street D C F C
28 Boston Street at Conkling Street B B E C
29 Conkling Street at O’Donnell Street D D F F
30 O’Donnell Street at New Boston Street (Boh- N/A2 N/A2 E b
Donnell Connector)
31 O’Donnell Street at Interstate Avenue C C E C
32 Bayview Boulevard at Lombard Street C C E F
Total -LOSEORF 5 10 19 26
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Table 4-16: Existing and 2035 No-Build Levels of Service for Selected Intersections

Existing No-Build
No. Unsignalized Intersections
AM PM AM PM
1 Security Boulevard at Greengage Road E D D E
2 Woodlawn Drive at Security Road B D B E
3 Parallel Drive at Social Security Administration
B F C F
Access
4 Edmondson Avenue at Denison Street F F F F
5 US 40 (Mulberry Street) at Smallwood Street F F F F
6 Boston Street at Leakin Street D F F F
7 Boston Street at Kenwood Avenue D C F F
8 Boston Street at East Avenue A B F D
9 Boston Street at Baylis Street C B F B
10 Conkling Street at Toone Street C C F C
11 Bayview Boulevard at Alpha Commons Drive B B F F
Total —-LOSEORF 3 4 8 8

Note: " Unsignalized in Existing Conditions
? Intersection does not exist today
Formatting: No-Build conditions were compared to Existing Conditions. Red — LOS worsens; Green — LOS improves; Black —
No change in LOS; Bold text — LOS E or F
Source: MTA, Traffic and Parking Technical Report, 2012

4.2.4 Preferred Alternative
This section studies the long-term operational effects of the Preferred Alternative to roadways
in its vicinity. Impacts to traffic operations were analyzed for the design year in 2035 and the
peak year of construction in 2016.

a. Roadway Network

Building the Preferred Alternative would require changes to be made to a number of roadways
along the Preferred Alternative. This would allow for the light rail transit (LRT) to operate in an
exclusive guideway and thereby provide a time advantage to transit vehicles. Besides reducing
the number of traffic lanes, street patterns would be modified in a number of other ways,
including: regulating new turn restrictions, closing some accesses, and removing or installing
new traffic signals at several intersections along the alignment where the LRT crosses high-
volume side streets.

The roadway network assumed for 2035 Build conditions would include all network
improvements listed under the No-Build conditions. In addition, the Preferred Alternative
would include the following changes:

e New I-70 park-and-ride (700 spaces)
e Security Square Mall park-and-ride (375 spaces)

e Operations and Maintenance Facility (OMF) at Edmondson Avenue (200 employee
parking spaces)

e Brewers Hill/Canton Crossing park-and-ride (600 spaces)
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To construct the Preferred Alternative with minimal property impacts along the corridor, the
number of traffic lanes would have to be reduced in certain areas. The roadways that would
experience a reduction because of the allocation of exclusive lanes for Preferred Alternative
are:

e Security Boulevard

e 1|70

e Edmondson Avenue

e West Franklin Street

e Franklintown Road

e US40 lower level roadway section
e Boston Street

Alpha Commons Drive would be closed (but this is being done as part of the Johns Hopkins
Master Plan for the Bayview Campus), and therefore access to the existing buildings would be
from Cassell Drive and Bayview Boulevard.

Table 4-17 identifies the lane use changes for each of the project’s design segments, as
identified in Chapter 2 of the FEIS.

Table 4-17: Number of Lanes: 2035 No-Build vs. Preferred Alternative

2035 Pr:&?:'?ed
. LRT Alignment Description | No-Build .
Segments | Geographic Limits . Alternative | Change
(surface unless otherwise | Number
Number of
noted) of Lanes
Lanes
Security Boulevard: 2EB No
CMS to Rolling Road 2WB change
S ity Boul d:
Ri?llij: »;{o:::: fc;/?_;rd Dedicated transit south side 3EB 2EB 1EB
. 8 . of Security Boulevard 3WB 3WB
West Baltimore Drive
Security Boulevard:
Lord Baltimore 3EB No
Drive to I-695 3WB change
Ramps
Over and across I- Aerial transit structure N/A No
695 Lanes/Ramps across 1-695 ramps change
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Table 4-17: Number of Lanes: 2035 No-Build vs. Preferred Alternative

2035 Pr:?egrfed
Segments | Geographic Limits LRT Alignment Descr|pt.| Sl L R Alternative | Change
(surface unless otherwise | Number
Number of
noted) of Lanes
Lanes
Dedicated transit north side
of WB I-70 off-ramps onto I- 2EB
. 2 to 3EB
I-70 ramps 695/ south side of SSA 3to 3 to 1WB +1EB
parking lot 1WB
Dedicated transit north side
3WB 3WB
Connector
I-70
Dedicated transit no.rth side 3 to 1EB -2EB
I-70 from Parallel Drive/SSA 1to 1EB No
Connector to Forest Park SWB 1to 2WB | Change
Ave/Cooks Lane WB
E:n?kkle;::ﬁ;izreﬁ Tunnel: Forest Park Ave. 1EB No
Cooks Edmondson Avenue Edmondson Ave. 1WB Change
Lane
Tunnel
,i(\j/z]nzneésg:oks Lane Tunnel: Cooks Lane to Glen 3EB 2EB -1EB
' ) Allen Drive 3WB 2WB -1WB
to Glen Allen Drive
Edmondson
Avenue: Glen Allen Dedicated transit in the 3EB 2EB -1EB
Drive to median 3wWB 2WB -1WB
Franklintown Road
Franklintown Road: Dedicated transit in the 1EB No
Edmondson Avenue .
. median 1WB Change
to Franklin Street
E;::t::gtitvrvene:oad Dedicated transit in the 3EB 2EB -1EB
UsS 40 median 3WB 2WB -1WB
to Wheeler Avenue
Franklin EB: Dedicated transit on
Street/Mulberry north side of Mulberry St. 3EB 2EB -1EB
Street: Wheeler Westbound: Dedicated
Ave. to Pulaski tran5|t. on south side of 3WB 2WB -1WB
Street Franklin St.
Franklin EB: Dedicated transit on No
Street/Mulberry north side of Mulberry 2 to 3EB 2to1EB | Change
Street: Pulaski Street approaching US 40 to -2EB

BALTIMORE NN\
I\?\E DgLI ne

Red Line FEIS — Volume 1 — Chapter 4: Transportation



December 2012

Table 4-17: Number of Lanes: 2035 No-Build vs. Preferred Alternative

2035 Pr:?egrfed
. . LRT Alignment Description | No-Build .
Segments Geographic Limits '8 'P ' ! Alternative | Change
(surface unless otherwise | Number
Number of
noted) of Lanes
Lanes
Street to Fulton WB: Dedicated transit on
Avenue south side of Franklin Street 3to 3to 1WB -1WB
continuing from US 40 2WB
Dedicated transit in the
ian. EB | _
US 40: Fulton median anes reduced 3EB 2EB 1EB
Avenue to Care by one from Fulton Avenue
¥ to Stockton Street /WB total
Street . No
number of lanes remains 3WB h
the same Change
US 40: Arlington Dedlf:ated transit in the
median/ total number of 3EB No
Avenue to North .
travel lanes remain the 3WB Change
Fremont Avenue
same
North Fremont Tunnel: no impact on travel 1EB No
Avenue: US40 to lanes 1WB Change
MLK Jr. Boulevard &
Lombard Street: Tunnel: no impact on travel No
MLK Jr. Boulevard to | " 1 arlzn 5t04to2 WB Chaee
President Street P g g
Downtown | president Street
Tunnel from Lombard Tunnel: no impact to travel 3NB No
Street to Fleet lanes and parking 3SB Change
Street
Fleet Street:
President Street to Tunnel: no impact to travel 1EB No
Chester /Boston lanes 1WB Change
Streets
Boston Street: .
oston Stree Tunnel: no impact on travel 2EB No
Chester Street to lanes SWB Change
Montford Avenue &
Boston Street: Dedicated transit in the
Montford Avenue to | median (would require 2EB 1EB -1EB
South Haven/New reducing one lane each 2WB 1WB -1WB
Boston Streets direction
East Dedicated transit west side
South Haven Street :
Haven Street from Old 1EB No
Old Boston Street to .
. Boston Street to Dillon 1WB Change
Dillon Street
Street
Dedicated transit in the
median on east side of No
South Haven Street Haven Street from Dillon N/A Change
Street to Pratt Street
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Table 4-17: Number of Lanes: 2035 No-Build vs. Preferred Alternative

2035 Pr:?egrfed
Segments | Geographic Limits LRT Alignment Descr|pt.|on )R Alternative | Change
(surface unless otherwise | Number
Number of
noted) of Lanes
Lanes
Aerial transit structure
Over several streets across South Kresson Street, No
and 1-895 Oldham Street, NS /CSX Rail N/A Change
Lines, 1-895 to Bayview &
Boulevard
Bayview Boulevard: | Dedicated transit on east
Alpha Commons side of Bayview Boulevard 2NB No
Drive to Bayview from Alpha Commons Drive 2SB Change
MARC Station to Bayview MARC station

b. Long-Term Operational Effects and Mitigation

The project study corridor is part of the larger Baltimore region, and changes in the traffic
operations within the corridor can result in impacts in other parts of the metropolitan area.
Three types of traffic operational impacts are explained below: Regional, Corridor, and Local.

Regional Impacts

Regional impact is a measure of the change in highway travel within the project study corridor,
measured in Vehicles Miles Traveled (VMT). Regional is defined as the entire region covered by
the BRTB, for which they track and measure VMT. This measure is calculated from the regional
BMC Travel Demand model’s average weekday traffic volumes and link lengths.

Average weekday regional VMT is forecast to increase from 32 million in 2011 to 36 million in
2035. The Preferred Alternative would result in slightly lower VMT than the No-Build (refer to
Table 4-18). While the expected differences would be small (less than one percent) compared
to the regional totals, their absolute values are in the thousands of miles. The full LRT would
result in a daily savings of 77,000 VMT in the region compared to the No-Build Alternative.

Table 4-18: Daily Vehicle Miles Traveled (VMT)

Scenario Regional Vehicle Miles Corridor Vehicle Miles
Traveled (000’s) Traveled (000’s)
Base Year (2011) 31,757 3,759
No-Build Alternative (2035) 36,482 4,335
Preferred Alternative (2035) 36,405 4,320

Corridor Impacts

Average weekday VMT was developed for the sub-region centered along the project study
corridor. The sub-region was defined by comparing the volume differences for the Build and
No-Build models and assessing roadways with a change of about 10 percent or more. The sub-
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regional VMT for the project study corridor is forecast to increase from 3,759,000 in 2011 to
4,335,000 in 2035. As with the Regional reductions, the Preferred Alternative would result in
slightly lower VMT than the No-Build (refer to Table 4-18). The LRT would result in a daily
reduction of 15,000 VMT in the project study corridor compared to No-Build Alternative.

In addition to the VMT changes, the transit share mode shift was investigated, using the
regional travel demand model. Table 4-19 presents the changes to the auto, bus and rail mode
shares as a result of the Red Line project. As indicated in this table, the addition of the Red Line
transit project would increase rail ridership by over 30,000 trips per day. Sixty-three percent of
these riders would shift from bus modes, and 37 percent would shift from auto modes.

Table 4-19: Anticipated Mode Shift No-Build vs. Preferred Alternative (in trips per day)

2035 No-Build 2035 Preferred . .
Mode . . Change in Trips
Alternative Alternative
Auto 8,377,209 8,366,057 -11,152
Bus 365,487 346,565 -18,922
LRT 97,314 127,351 30,037

Localized Impacts

Localized traffic impact analysis examines specific streets and intersections to determine the
effect of changes in traffic at those points. Key signalized and unsignalized intersections in the
vicinity of the Red Line alignment, and which would impact the project study corridor, have
been analyzed for 2035 No-Build (discussed above), and for the 2035 Build, as well as the 2016
peak Construction Year, discussed in the sections below.

Traffic Volumes

Travel demand forecasts were developed for the Preferred Alternative through the use of the
BMC'’s regional model for the year 2035, with modifications made to reflect the changes to the
transit network and roadway network as a result of the Preferred Alternative.

In general, the Preferred Alternative would result in decreased traffic volumes on most
roadways (e.g., Edmondson Avenue, Boston Street, and Bayview Boulevard) and increased
volumes on a few roadways (e.g., I-70) when compared with the No-Build conditions.

The decrease in vehicular trips would be caused by those users that would switch to transit
under the Preferred Alternative and/or to other roadways as a result of the reduction in the
number of lanes (capacity) on the roadway segments with the Preferred Alternative. Table 4-20
identifies these anticipated diversion routes.
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Table 4-20: Potential Diversion Routes

Roadway Segment

Diversion Routes (Not Detour Routes)

Edmondson Avenue (west of Hilton Parkway)

Frederick Avenue

Franklin Street (east of Hilton Parkway)

Edmondson Avenue
Baltimore Street
Pratt Street

US 40 (lower-level section)

Franklin Street (WB)
Mulberry Street(EB)

Boston Street

Eastern Avenue
Fleet Street
O’Donnell Street

The average daily traffic volumes are shown in Table 4-21 for Existing (2011), 2035 No-Build
and 2035 Build, along with the anticipated percent growth. Because of the potential shifts in
the travel patterns discussed above, the highest volume roadways from an average daily traffic
standpoint in 2035 Build conditions, are somewhat different than the highest volume roadways

in the No-Build.

Table 4-21: Existing, 2035 No-Build and Preferred Alternative Average Daily Traffic

Percent
Existin No-Build Percent Growth | Preferred | Growth (No-
Location (201 1)g (2035) (Existing) vs. Alternative Build vs.
No-Build) (2035) Preferred
Alternative)
I-70, east of 1-695 25,000 34,500 +38% 45,000 +30%
Security Boulevard, west of 0 .
1-695 to Rolling Road 48,000 48,500 +1% 48,500 0%
Eg;;o from Rolling Road to 53,000 | 69,000 +30% 67,500 2%
US 40, west of Cooks Lane 24,000 29,000 +21% 25,500 -12%
Ejvr:::i‘:'/oe'; ﬁ\;’e”“e east of 39,000 | 46,000 +18% 38,500 -16%
;:ﬁii”;h \2’ enue west of 15,000 | 17,000 +13% 17,500 +3%
Franklin Street, east of 33,000 | 40,000 +21% 33,500 -16%
Franklintown Road
Martin Luther King, Jr.
Boulevard, south of Pratt 58,000 87,500 +51% 87,000 -1%
Street
Lombard Street, west of 10,000 | 16,000 +60% 15,500 3%
Greene Street
Lombard Street, east of 30,000 | 34,500 +15% 34,500 0%
Charles Street
[L\;J::E;rc;;tcr:et, west of 29,000 | 47,000 +62% 46,500 1%
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Table 4-21: Existing, 2035 No-Build and Preferred Alternative Average Daily Traffic

Percent
Existin No-Build Percent Growth | Preferred | Growth (No-
Location (201 1)g (2035) (Existing) vs. Alternative Build vs.
No-Build) (2035) Preferred
Alternative)
President Street, north of 35,000 34,500 1% 36,000 +4%
Lombard Street
E't‘:::\ftreet eastof President | 51 500 | 23,000 +10% 24,500 +7%
Boston Street, north of 27,000 | 36,000 +33% 33,000 8%
Montford Avenue
Egzt;’t” street, east of Conkling | 16000 | 25,000 +56% 20,000 -20%
'r:tr:;?ate Avenue, eastof 195 | ¢ o5 | 15,500 +82% 15,500 0%
O'Donnel] street, east of 22,500 | 32,500 +44% 31,000 5%
Conkling Street
Eastern Avenue, east of
. 22,000 | 22,500 +2% 22,500 0%
Bayview Boulevard
Bayview Boulevard, south of 7,000 | 19,500 +178% 12,500 -36%
Alpha Commons Drive

Source: MTA, Traffic and Parking Technical Report, 2012

With the Preferred Alternative in place, MLK Jr. Boulevard, Lombard Street (west of Greene
Street and west of Market Place), Boston Street (east of Conkling Street), Interstate Avenue
(east of the 1-95 ramps), and Bayview Boulevard are anticipated to grow by more than 50
percent in 2035 when compared with the Existing 2011 Average Daily Traffic (ADT). In
comparison, Interstate Avenue and Bayview Boulevard (south of Alpha Commons Drive) would
have the largest increases under 2035 No-Build conditions.

Based on the Design Year forecast, it is anticipated that with the Preferred Alternative the total
number of vehicles on all roadways within the vicinity of the alignment would be generally less
than under No-Build conditions. The travel demand model predicts that some of the motorists
on these roadways would either ride LRT or take alternate routes to avoid delays because of
the LRT along various routes. For example, along Boston Street, the Build volumes would be 20
percent less than the No-Build volumes, with the addition of the Red Line and the reduction in
total number of lanes from four to two lanes to accommodate LRT track.

I-70 (+30 percent) and Fleet Street (+7 percent) would have an increase in ADT in the Build
condition versus No-Build, whereas most of the other roadways along the proposed LRT
alignment, such as Edmondson Avenue, Franklin Street, Boston Street, and Bayview Boulevard,
are anticipated to have lower ADTs. With the expansion and relocation of park-and-ride on I-70
in the Preferred Alternative, it is anticipated that there would be significant increase in ADT on
I-70. Fleet Street and President Street would have a minimal increase in ADT because of the
change in traffic patterns to utilize transit.
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The 2035 Build AM and PM peak hour directional traffic volumes along the project study
corridor were analyzed; the highest volume roadways in the peak direction for AM and PM
peak hours are shown in Table 4-22 and Table 4-23, respectively.

Table 4-22: Existing, 2035 No-Build and Preferred Alternative, AM Peak Hour Peak Direction
Highest Volumes and Percent Growth

L3

278

3

Growth
. . .. . Preferred (No-Build)
Location Existing (2011) | No-Build (2035) Alternative (2035) | vs. Preferred
Alternative)
Security Boulevard — Rolling
1,940 (WB 2,1 WB 2 WB 119
Road to I-695 940 (WB) A50 (W) 395 (WB) 1%
Rolling Road — South of 1,530 (SB), 1
1,2 NB 1,4 B -59
Security Boulevard 295 (NB) 1,210 (NB) 455 (SB) >%
Security Boulevard — 1-695 to 0
Woodlawn Drive 2,035 (EB) 2,225 (EB) 2,210 (EB) -1%
I-70 — Woodlawn Drive to o
1-70 Park-and-ride 1,280 (EB) 1,840 (EB) 1,650 (EB) -10%
Cooks Lane — East of Forest 905 (WB), o1
Park Avenue 955 (EB) 880 (EB) 1,005 (EB) +14%
40 - Wi L
U540 = Winters Lane to 2,600 (EB) 3,150 (EB) 3,015 (EB) -4%
Cooks Lane
Edmondson Avenue — Cooks 0
Lane to Franklin Street 2,625 (EB) 2,935 (EB) 2,375 (EB) -19%
Franklin Street — Edmondson
2 EB 2,820 (EB 2,2 EB -199
Avenue to Pulaski Street 590 (EB) 820 (EB) 285 (EB) 9%
Martin Luther King, Jr.
Boulevard — Mulberry Street 2,720 (SB) 3,365 (SB) 3,595 (SB) +7%
to Lombard Street
Lombard Street — Martin
Luther King Jr. Boulevard to 2,085 (WB) 2,630 (WB) 2,680 (WB) +2%
President Street
President St. — Lombard 0
Street to Fleet Street 2,225 (NB) 2,670 (NB) 2,690 (NB) +1%
Fleet St. — Wolfe Street to 0
Boston Street 855 (WB) 1,060 (WB) 920 (WB) -13%
Boston Street — Aliceanna 2,305 (NB), o)1
Street to Conkling Street 1,545 (NB) 1,920 (SB) 1,575 (5B) 18%
Bayview Boulevard —
Lombard Street to Eastern 895 (SB) 1,570 (SB) 1,490 (SB) -5%
Avenue
Note: peak direction is not the same, percent growth is calculated for the same directional volume as noted in the

Preferred Alternative column.
Source: MTA, Traffic and Parking Technical Report, 2012
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Table 4-23: Existing, 2035 No-Build and Preferred Alternative, PM Peak Hour Peak Direction

Highest Volumes and Percent Growth

Street to Eastern Avenue

Growth
(No-Build)
. . .. . Preferred
Location Existing (2011) | No-Build (2035) Alternative (2035) vSs.
(Preferred
Alternative)
Security Boulevard - Rolling 3,060 (WB), 1
2,2 EB 10 (wWB -29
Road to 1-695 250 (EB) 2,550 (EB) 3,010 (WB) %
Rolling Road-South of Security 1,335 (NB) 1,585 (NB) 1,515 (NB) 4%
Boulevard
Security Boulevard - 1-695 to 0
Woodlawn Drive 2,270 (WB) 2,785 (WB) 2,160 (WB) -10%
70 - Woodlawn Drive to 1-70 | o34 (g 2,770 (WB) 2,655 (WB) 4%
park-and-ride
ks L -E fF

Cooks Lane-East of Forest 1,200 (WB) 1,165 (WB) 895 (WB) -23%
Park Avenue
t’asnio - WintersLanetto Cooks | 5 475 (w) 3,250 (WB) 3,045 (WB) 6%
Edmondson Avenue-Cooks 0
Lane to Franklin Street 2,535 (WB) 3,120 (WB) 2,535 (WB) -19%
Franklin Street-Edmondson o
Avenue to Pulaski Street 1,885 (WB) 2,445 (WB) 1,930 (WB) -21%
Martin Luther King, Jr.
Boulevard Mulberry Street to 2,535 (NB) 3,590 (NB) 3,555 (NB) -1%
Lombard Street
Lombard Street-Martin Luther
King Jr. Boulevard to 2,345 (WB) 2,835 (WB) 2,735 (WB) -4%
President Street
President Street-Lombard 0
Street to Fleet Street 2,545 (NB) 2,965 (NB) 2,925 (NB) -1%
Fleet Street-Wolfe Street to 815 (EB) 1,025 (EB) 1,210 (EB) +18%
Boston Street
Boston Street-Aliceanna 0
Street to Conkling Street 1,375 (SB) 1,895 (SB) 1,160 (SB) -39%
Bayview Boulevard-Lombard 785 (NB) 1,495 (NB) 1,325 (NB) 11%

Note

the Preferred Alternative column.
Source: MTA, Traffic and Parking Technical Report, 2012

Tpeak travel direction is not the same at this location; percent growth is calculated for the travel directional noted in
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The highest reduction in volume during the AM peak hour is projected to be along northbound
Boston Street, a reduction of more than 1,000 vehicles (from 2,305 to 1,255 vehicles in
northbound direction and from 1,920 to 1,575 vehicles in the southbound direction) in the 2035
Build conditions when compared with 2035 No-Build conditions. Some roadways, such as
Security Boulevard between Rolling Road and 1-695 and Cooks Lane, would have an increase in
volume of more than 10 percent.

The largest reductions in traffic volumes during the PM peak hour are projected to be along
southbound Boston Street, westbound Cooks Lane, westbound Edmondson Avenue, and
westbound Franklin Street. They are anticipated to decrease by over 500 vehicles in the PM
peak hour in the Build versus No-Build. The largest percent decreases are along Boston Street
(-39 percent), Cooks Lane (-23 percent), Edmondson Avenue (-19 percent), and Franklin Street
(-21 percent). However, the PM peak hour direction of Fleet Street is anticipated to have an
increase in volume versus AM peak hour, compared to a decrease in volume in Build conditions.

The fluctuations in the growth rates mentioned above are the result of several factors.
Diversion of trips on the roadways from auto use to transit use under the Preferred Alternative
result in some volume decreases. Diversion to other roadways as a result of the reduction in the
number of lanes (capacity) on these roads with the Preferred Alternative also contributes to the
decrease in auto trips on these roadways. In addition, some new connections are being
provided (such as the new I-70 intersection at Parallel Drive). These diversions to other
roadways have been taken into account in both the volumes and analysis of the project study
corridor, and in the assessment of impacts to diversion routes.

Travel Time

Auto travel times were calculated for the 2035 Build conditions to provide a relative
comparison between today’s operation and operations in 2035 with and without the Preferred
Alternative. Similar to the Existing Conditions analysis and the 2035 No-Build analysis, travel
times were developed by using the Synchro/SimTraffic Version 7 models. For locations with
pre-emption signal treatment, the VISSIM Version 5.3 model was used (refer to the Travel
Forecasts Results Report, Appendix I).

Pre-emption of intersection signal control by the light rail vehicle is proposed at eight locations
along the project study corridor. At a few locations, signalized intersections would be converted
to stop-controlled intersections with left turn restrictions, to reduce conflict points with the LRT
alignment in the median. Similarly, some currently unsignalized intersections would be
signalized to accommodate a shift in traffic patterns or to provide pedestrian crossing
accommodations. Signal timing splits and offsets were optimized to regulate the progression of
traffic along the coordinated system of signals. Pedestrian phasing and timings were modified
for future conditions to accommodate revised crosswalk lengths.

Table 4-24 provides a list of intersections along the alignment with proposed modifications to
the existing traffic control devices as part of the Preferred Alternative. Refer to Figure 4-5 for
existing and proposed traffic control devises.
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Table 4-24: Intersections with Proposed Modifications in Traffic Control Devices

Design . . . Preferred .
L E Pre-
Segment ocation xisting Alternative re-emption
Greengage Road at Security Boulevard Stop Traffic Signal No
Brookdale Road at Security Boulevard Stop Traffic Signal No
Kenanott Road/Shopping Center at Stop Traffic Signal No
Security Boulevard
. . . . Traffic Signal
New [-70/Social Security Administration Does not
West . Flashers & No
Access Road Exist
Gates
D
Parallel Drive at park-and-ride access oEeXsisr:ot Stop N/A
D Flash
New I-70 at park-and-ride access oes. not ashers & Yes
Exist Gates
Cooks Lane
and e .
No modifications (tunnel segments)
Downtown
Tunnels
Glen Allen Drive at Edmondson Avenue Traffic Signal Stop N/A
Edmondson Shopping Center at —
Traff I N/A
Edmondson Avenue raffic Signa Stop /
Edmondson Village Station Platform Does not Pedestrian No
Access Exist Signal
Loudon Avenue at Edmondson Avenue Stop Traffic Signal No
p -
Mt. Holly Street at Edmondson Avenue Traffic Signal egiegsr;carllan No
. Pedestrian
Edgewood Street at Edmondson Avenue | Traffic Signal Signal No
Denison Street at Edmondson Avenue Stop Traffic Signal No
Franklin Street at west track connector Does not Flashers & Yes
us 40 to Calverton Yard (EB lanes only) Exist Gates
Franklin Street at east track connector Does not Flashers & Yes
to Calverton Yard (EB lanes only) Exist Gates
Evergreen Avenue at Franklin Street Stop Ped.estr|an No
Signal
EB
Smallwood Street at Mulberry Street ( Stop Traffic Signal No
track)
i B
Smallwood Street at Franklin Street (W Stop Traffic Signal No
track)
Payson Street at Mulberry Street (EB Stop Traffic Signal No
track)
Payson Street at Franklin Street (WB Stop Traffic Signal No
track)
Safeway Driveway at Boston Street Stop Traffic Signal No
Lakewood Avenue at Boston Street Stop Traffic Signal No
East Kenwood Avenue at Boston Street Stop Traffic Signal No
Potomac Avenue at Boston Street Traffic Signal Pesizsr;car:an No
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Table 4-24: Intersections with Proposed Modifications in Traffic Control Devices

Design . . . Preferred .
Location Existin . Pre-emption
Segment & Alternative P
Ellwood Street at Boston Street Traffic Signal Stop N/A
East Avenue at Boston Street Stop Traffic Signal No
D
Eaton Street at Boston Street O;(Sis:Ot Traffic Signal No
Relocated Boston Street at Boh-Donnell Does not N
. Traffic Signal No
Connector Exist
. Flashers &
Haven Street south of Dillon Street Stop Yes
Gates
Does not Flashers &

[l Dri i Y
Cassell Drive Crossing Exist Gates es
Bayview Boulevard at Alpha Commons Does not Flashers & Yes
Transitway Exist Gates
Nathan Shock Drive at Bayview Sto Traffic Signal Yes
Boulevard P & Gates
NIH driveway / Cassell Drive at Bayview Traffic Signal

Y
Boulevard Stop & Gates es
. — Traffic Signal
Lombard Street at Bayview Boulevard Traffic Signal & Gates Yes
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Figure 4-5: Existing and Proposed Traffic Control Devices — Sheet 4 of 4
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Auto travel times were calculated for the entire length of the project study area. Table 4-25
shows the travel time comparison for the Existing, 2035 No-Build, and 2035 Build. Similar to
2035 No-Build conditions, it is anticipated that auto travel times under the Preferred
Alternative would increase along the project study corridor roadways when compared with the
Existing Conditions, because of regional growth.

When comparing 2035 No-Build to 2035 Build conditions, it is anticipated that there would be a
decrease in auto travel times along some of the corridor roadways, because of the decrease in
volumes from No-Build to Build conditions, and an increase in auto travel times on some
roadways, because of a reduction in roadway capacity as a result of the Red Line project.

A comparison between No-Build and Build auto travel times showed that decreases in travel
time by 50 percent or more are expected to occur during the AM peak hour along:

e MLK Jr. Boulevard (-61 percent in southbound direction)

e President Street between Pratt Street and Fleet Street (-50 percent in northbound
direction)

An increase in travel time by 50 percent or more is expected to occur during the AM peak hour
along:

e President Street between Pratt Street and Fleet Street (+175 percent in southbound
direction)

In the PM peak hour, decreases in auto travel time by 50 percent or more is not estimated to
occur along the corridor. Increases in auto travel time by 50 percent or more are anticipated to
occur along various corridors during the PM peak hour. These are:

e Parallel Drive between Woodlawn Drive to Ingleside Avenue (+143 percent in
westbound direction), which may be a result of changes in travel patterns along Parallel
Drive because of the relocation of I-70 Park-and-Ride as part of the park-and-ride
construction)

e Franklin Street between Edmondson Avenue and Pulaski Street (+58 percent in
westbound direction)

e President Street between Pratt Street to Fleet Street (+55 percent in westbound
direction)
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Table 4-25: Existing, 2035 No-Build, and Preferred Alternative Estimated AM and PM Peak
Hour Travel Times in Minutes *

Preferred Alternative Percent Change
Existing (2011) No-Build (2035) (2035) (No-Build vs. Preferred
From/To Alternative)
EB/SB WB/NB EB/SB WB/NB EB/SB WB/NB EB/SB WB/NB

Security Boulevard -
Greengage Road to 3.8(4.8) 4.7 (4.8) 49 (11.1) 5.4 (9.5) 5.1(9.5)
Woodlawn Drive

5.0

tig | HM | T7622)

Parallel Drive -
Woodlawn Drive to 2.5(1.8) 1.6 (1.6) 3.0(3.5) 3.8(3.7) 3.1(3.6) 4.1(9.0) +3 (+3) +8 (+143)
Ingleside Avenue

Cooks Lane - Forest
Park Avenue to
Edmondson
Avenue

3.1(2.2) 1.8(1.8) 2.7(2.3) 2.0(2.1) 25(2.1) 1.8(1.8) -7(-9) -10 (-14)

US 40 - 1-695 Outer

Loop to Cooks Lane 38(5.8) | 4.7(5.5) 45(69) | 59(127) | 43(64) | 61(86) | -4(-7) +3(-32)

Edmondson

Avenue - Cooks 11.0 7.0 +46

Lane to Frankiin 45(58) | 48(53) | 7.4(72) (00 | 108(9:6) ©.8) (33 | 36 (-2)
Street

Franklin Street -

Edmondson 3.2 -27 +10
Avenue to Pulaski 2.2(2.3) 2.2(2.1) 4.9(2.7) 2.9(2.4) 3.6(3.0) (3.8) (+11) (+58)
Street

Martin Luther King,

Jr. Boulevard - US 4.6 +44
40 to Lombard 1.8(3.3) | 2.5(4.2) 4.4 (6.3) 3.2(4.3) 1.7 (5.9) (3.6) -61 (-6) (-16)
Street

Lombard Street -

Martin Luther King, 8.7 +38
Ir. Boulevard to N/A 6.2 (7.4) N/A 6.3(9.2) N/A (10.3) N/A (+12)
President Street

President Street - 4.0 +175 50
Pratt Streetto Fleet | 1.0 (0.8) | 3.3(2.5) | 0.8(1.4) | 8.0(2.2) | 2.2(2.0) 34) | (+43) | (+55)
Street (3.

Fleet Street - 4.2

President Street to 39(6.9) | 3.9(3.9) | 3.7(7.6) | 7.3(4.7) | 3.6(7.8) (3'5) -3(+3) | -42(-26)

Boston Street

Boston Street -
Fleet Street to 3.7(4.6) 2.7 (4.8) 7.8(6.0) 4.8 (4.6) 9.1(6.8) 45(5.1) | +17(+13) -6 (+11)
Conkling Street

Note: *AM (PM) peak hours
Source: MTA, Traffic and Parking Technical Report, 2012

c. Preferred Alternative Levels of Service

A total of 156 intersections (143 signalized and 13 unsignalized) were analyzed in the 2035 Build
condition to determine LOS. There would be an increase in the number of signalized
intersections in the Build versus the No-Build because some intersections would be converted
from stop control to signal control (refer to Table 4-24 for the list of intersections).
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As part of the Red Line project, a number of operational improvements were identified in the
assessment of the design concepts to facilitate roadway traffic operations. In some cases, this
includes additional or modified turn lanes, in other cases, the signal timing or other traffic
controls were modified to accommodate the Red Line and improve auto travel through the
intersections. These improvements are included in the analysis of the 2035 Build traffic. A list of
the improvements is provided in the Traffic and Parking Technical Report. MTA will work with
Maryland State Highway Administration, Baltimore County DOT and Baltimore City DOT,
concerning design improvements to integrate LRT operations with roadway operations
throughout the project study corridor.

Table 4-26 provides the total number of intersections that would operate at LOS E or F in the
Existing, 2035 No-Build, and Build conditions. The total number of failing intersections would be
reduced between the No-Build and Build conditions.

Table 4-26: Number of Intersections with LOS E or F
(Existing, 2035 No-Build, and Preferred Alternative) — AM and PM Peak Hours

Intersection Type A 1E Existing2 No-Build® A:’tf::ar:?viz
yp Intersections® (2011) (2035)
(2035)
Signalized 125/132/143 5 (10) 19 (26) 14 (25)
Unsignalized
(worst approach) 19/20/13 3 (4) 8 (8) 3(3)
Totals 144/152/156 8 (14) 27 (34) 17 (28)

Notes: © Existing/No-Build/Build number of intersections
2AM (PM) peak hours
Source: MTA, Traffic and Parking Technical Report, 2012

The results of the 2035 No-Build and Build analysis showed that the overall LOS would worsen
compared to the existing conditions throughout the entire corridor, as a result of traffic volume
growth in the region between 2011 and 2035. However, when compared with No-Build
conditions, 2035 Build conditions would have improved LOS at some locations because of the
decrease in volumes along some roadways in the project study corridor.

It is anticipated that most of the intersections that are failing in the existing conditions would
continue to fail in the future 2035 Build conditions except at the following signalized
intersections:

e PM LOS at Security Boulevard at Woodlawn Drive (from E to D)

e AM (PM) LOS at Security Boulevard at Ingleside Avenue (from E (E) to D (D))
e AM LOS of Mulberry Street at Pulaski Street (from E to C)

e AM LOS of Lombard Street at Hopkins Place (from F to C)

e PM LOS of Boston Street at Aliceanna Street (from E to B)
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A small number of unsignalized intersections that would be converted to signalized
intersections with the Preferred Alternative (as listed in Table 4-24) are estimated to have
improved LOS.

Intersections with notable changes to peak hour levels of service are listed in Table 4-27. The
criteria for “notable” are provided below:

e Intersection that has an improved LOS in Build conditions versus No-Build conditions,
such as an intersection that no longer operates at LOSE or F

e Intersections that show deterioration in operations from marginally acceptable LOS “D”
to unacceptable LOS E or F, deterioration from LOS E to LOS F, or substantial
deterioration in vehicle delays within LOS F

e Intersections that show deterioration in operations from acceptable LOS A or B to LOS D
or worse (i.e., a change of at least two levels of service when the existing is operating at
an optimal level)

It is anticipated that the total number of failing intersections (LOS E or F) in 2035 under Build
conditions are less than the 2035 No-Build conditions. This would occur for several reasons:
because of the reduction in traffic volumes along the Red Line corridor caused by diversions of
auto trips to Red Line transit; some failing unsignalized intersections in the No-Build conditions
would be converted to signalized intersections that improve the overall LOS; and some
corridors experience improved progression along the mainline because with the transit priority
and preemption treatments provided for the rail line.

Additionally, several mitigation measures were proposed at various intersections that improve
operations in the Build conditions when compared with No-Build conditions. Some
intersections were relocated, while a few were removed because of at-grade crossing with the
LRT alignment. Signal timing optimization for Red Line transit provided progression preference
to the main line with heavy vehicular traffic when compared to lighter side street vehicular
traffic and improved the overall intersection LOS.

Table 4-27: Existing, 2035 No-Build, and Preferred Alternative with Notable Peak Hour Level of
Service Changes

. .. 2035 No- 2035
. . . Existing Build Preferred
No. | Segment Signalized Intersections Alternative
AM PM AM PM | AM | PM
1 MD 122 (Security Boulevard) at Rolling b b b b D E
Road
2 MD 122 (Security Boulevard) at Belmont D E
B D C E
Avenue
3 West MD 122 (Secu.rlty Boulevard) at D E D E b b
Woodlawn Drive
4 MD 122 (Security Boulevard) at Ingleside E E E E b b
Avenue
5 Woodlawn Drive at Parallel Drive C D D D D E

L3
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Table 4-27: Existing, 2035 No-Build, and Preferred Alternative with Notable Peak Hour Level of

Service Changes

4-48

. .. 2035 No- 2035
. . . Existing . Preferred
No. | Segment Signalized Intersections Build Alternative
AM PM AM PM | AM | PM
6 Parallel Drive at Ingleside Avenue B A B C B B
7 | Cooks Lane | Johnnycake Road at Ingleside Avenue C C E F D F
8 Tunnel US 40 at Ingleside Avenue D E D F D F
9 Edmondson Avenue at Winans Way C B B A D C
10 Edmondson Avenue at Swann Avenue B B D D B D
11 Edmor?dson Avenue at Edmondson A A A A B? c
Shopping Center
12 Edmondson Avenue at Wildwood A B B B b b
Parkway
13 Edmondson Avenue at Allendale Street A B A C C D
14 Edmondson Avenue at Hilton Drive A B A B D B
15 US 40 (Franklin Street) at Franklintown C B B B g4 g4
Road
16 US 40 US 40 (Franklin Street) at Warwick Road B B C C E C
17 Edmondson Avenue at Franklintown c C B c D g4
Road
18 Edmondson Avenue at Bentalou Street B C B B C D
19 Edmondson Avenue at Payson Street B C C C A A
20 Edmondson Avenue at Fulton Avenue B B B D B D
21 Mulberry Street at Pulaski Street E C B C C C
22 Franklin Street at Payson Street N/AY | N/A C F D E
23 Franklin Street at Monroe Street B D B D A B
24 Franklin Street at Fulton Avenue A C B D A A
25 MLK Jr. Boulevard at Franklin Street D D F F E F
26 MLK Jr. Boulevard at Mulberry Street F C F F F F
27 MLK Jr. Boulevard at Saratoga Street E D F F F F
28 MLK Jr. Boulevard at Lexington Street A A B D B C
29 MLK Jr. Boulevard at Fayette Street B B F E E E
31 MLK Jr. Boulevard at Baltimore Street C E F F F F
32 MLK Jr. Boulevard at Lombard Street C E F F D F
33 Lombard Street at Penn Street B E B E B F
34 | Downtown | Lombard Street at Greene Street C C C F D F
35 Tunnel Lombard Street at Paca Street B C C E B D
36 Lombard Street at Hopkins Place F F F F C F
37 Lombard Street at Hanover Street B E E E B E
38 Lombard Street at St. Paul Street/Light C E b E E F
Street
39 Lombard Street at Calvert Street C C D F C F
40 Lombard Street at South Street C C C E C D
41 Lombard Street at Commerce Street A A C B A B
42 Lombard Street at Market Place B B B D C C
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Table 4-27: Existing, 2035 No-Build, and Preferred Alternative with Notable Peak Hour Level of

Service Changes

. .. 2035 No- 2035
. . . Existing . Preferred
No. | Segment Signalized Intersections Build Alternative
AM PM AM PM | AM | PM
43 Lombard Street at President Street D C E E E E
44 | Downtown | President Street at Eastern Avenue C D D E C E
45 Tunnel Fleet Street at Caroline Street B B E E B C
46 Fleet Street at Washington Street B C B A A B
47 Boston Street at Aliceanna Street B E C F B B
48 Boston Street at Montford Avenue B B E A D A
49 Boston Street at Linwood Avenue A A D B D C
50 Boston Street at Ellwood Avenue A A A A A’ D’
51 Boston Street at Clinton Street D C F C E D
52 East Boston Street at Conkling Street B B E C E D
53 Boston Street at Old Boston Street N/A? | N/A? D C E E
54 Conkling Street at O’Donnell Street D D F F F F
55 O’Donnell Street at New Boston Street ) )
(Boh-Donnell Connector) S DA : D . D
56 O’Donnell Street at Inter-State Avenue C C E C D C
57 O’Donnell Street at 1-895 SB Ramp B B C C B A
58 Bayview Boulevard at Lombard Street C C E F F* F
Total -LOSEORF 5 10 19 26 14 25

Table 4-27: Existing, 2035 No-Build, and Preferred Alternative with Notable Peak Hour Level of
Service Changes (Continued)

4-49

. . 2035 No- 2035 Build
Existing .
No. Segment Unsignalized Intersections Build
AM PM AM PM | AM | PM
1 Security Boulevard at Greengage D E B! ct
E D
Road
2 West Woodlawn Drive at Security Road B D B E B E
3 Parallel Drive at Social Security B F C F F F
Administration Access
4 Edmondson Avenue at Denison : : F F Al B!
US 40 Street
5 US 40 (Mulberry Street) at : : F F Al B!
Smallwood Street
6 Boston Street at Leakin Street D F F F F F
7 Boston Street at Safeway B C B D Al Al
8 East Boston Street at Kenwood Avenue D C F F D! D!
9 Boston Street at East Street A B F D ct ct
10 Boston Street at Potomac Street B B D B D! ct
11 Boston Street at Baylis Street C B F B B B
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Table 4-27: Existing, 2035 No-Build, and Preferred Alternative with Notable Peak Hour Level of
Service Changes (Continued)

— 2035 No- 2035 Build
. . . Existing .
No. Segment Unsignalized Intersections Build
AM PM AM PM AM PM
12 Conkling Street at Toone Street C C F C F C
13 Bayview Boul‘evard at Alpha B B F F N/A 2
Commons Drive
Total - LOSE ORF 3 4 8 8 3 | 3

Formatting: No-Build conditions were compared to Existing conditions. Build conditions were compared to No-Build conditions.
Red — LOS worsens; Green — LOS improves; Black — No change in LOS; Bold text —LOS E or F
Notes: ! Unsignalized in Existing conditions
? Intersection does not exist
3 Unsignalized in Build Conditions
* Modeled in VISSIM for LRT preemption
! Signalized Intersection with LOS D or better
? Intersection does not exist in Build Conditions
Source: MTA, Traffic and Parking Technical Report, 2012

d. Short-Term Construction Effects and Mitigation

Several modes of transportation would be affected during construction. These effects are
estimated to occur between 2014 and 2021 at various times and locations in the project study
corridor. The following section discusses the anticipated construction impacts and the efforts
that would be taken to mitigate these impacts.

Construction of the Preferred Alternative would involve subsurface and at-grade construction
along the project study corridor as described in Chapter 3 of this FEIS. The impacts of the tunnel
construction activities on roadway traffic are typically limited to the areas surrounding the
Cooks Lane and downtown tunnel portals and the downtown stations.

Construction of the surface-running sections of the Preferred Alternative would be
accomplished through construction phases that can be generally outlined as follows:

e relocation of existing utilities
e removal of existing surface features within the right-of-way or between the curbs

e excavation and construction of new subsurface features required for both the LRT
system and the adjacent roadway including drainage conduits and various electrical duct
banks

e construction of new LRT track, stations, traction power, and roadway facilities

e installation of all above-ground LRT system facilities

Details on the proposed construction staging and haul route locations are provided in Chapter 3
of this FEIS and in the Traffic and Parking Technical Report. Trucking would occur 24 hours a
day, seven days a week on designated haul routes. Table 4-28 below identifies the proposed
construction staging areas for the underground construction segments of the project, as well as
the anticipated number of hourly trucks at these locations.
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Table 4-28: Proposed Hourly Truck Volume Summary at Underground Construction

Staging Areas
Hourly Volumes
Construction Staging . Haul Material
Area AL UL Trucks Trucks
In | Out | In | Out
Cooks Lane Western I-70 Loop Ramp (southwest quadrant of
. . 6 6 12| 12
Portal / TBM Launch Pit interchange)
Cooks Lane Eastern Edmondson Avenue area of Brookwood Road
Launch Pit / TBM and the Winans Way/Uplands Parkway 2 2 2 2
Receiving Pit intersection
Downtown Tunnel Median of US Route 40 10| 10 |20 20
Western Portal
Poppleton Station Nor'Fheast corner of Fremont and West 4 4 4 4
Baltimore Streets
Howard Street / Northeast corner of Lombard and Howard
. . . 4 4 4 4
University Center Station | Streets
Inner Harbor Station Northeast corner of Lombard and Light Streets 4 4 4 4
Harbor East Station Southeast corner of Fleet and Central Streets 4 4 4 4
Fell’s Point Station Broadway and Fleet Street 4 4 4 4
Downtown Tunnel Middle of Boston Street between South 4 4 4 4
Eastern Portal Montford Avenue / Hudson Street

The peak number of truck trips generated was estimated to be 36 per hour (18 in each
direction) at the western portal of the Cooks Lane Tunnel. The peak number of truck trips
generated was estimated to be 60 per hour (30 in each direction) at the western portal of the
Downtown Tunnel. All other construction staging areas would generate between four and eight
one-way truck trips per hour.

Since the number of trucks is relatively small in relation to the overall traffic on these roadways,
construction truck traffic is not expected to have a significant impact on traffic operations along
the haul routes. For the key intersections in the study area, the addition of the construction
trucks does not lower the LOS for most intersections. At the intersections which do experience
a reduction in LOS, the added delay per vehicle because of the additional construction truck
traffic is very small (less than 5 seconds). These locations and delays are:

e Security Boulevard at Forest Park Avenue: From B to C during PM peak hour, 2.3
seconds of delay added.

e MLK Jr. Boulevard at Fayette Street: From B to C during AM peak hour, 2.9 seconds of
delay added.

e Boston Street at Potomac Street: From A to B during AM peak hour, 4.3 seconds of delay
added.
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e Boston Street at East Avenue: From D to E during PM peak hour, 4.0 seconds of delay
added.

e Boston Street at Clinton Street: From C to D during AM peak hour, 2.3 seconds of delay
added.

Construction of the Preferred Alternative would result in temporary impacts to local
transportation operations. These impacts could potentially include lane closures, temporary
signals, roadway closures, detours, and disruption of traffic during peak and nonpeak times.
Potential outcomes of these impacts could result in the temporary intrusion of through traffic
into adjacent areas because of congestion and/or detours, disruption of access by motorized
and non-motorized modes to local businesses, and the temporary loss of parking (discussed in
Section 4.3) during various construction activities and phases along the alignment.

There would be additional congestion and delays in areas of street closures, including adjacent
parallel streets and cross-streets. Access to local businesses through existing or temporary
driveways would be provided where possible; however, there may be some times where access
cannot be maintained. In these cases, other accommodations will be coordinated with the
property owner during the Final Design and Construction phase of the project.

Lane Closures, Shoulder Closures and Turning Movement Restrictions
Lane closures and turn movement restrictions are anticipated throughout the project study
corridor during construction along the following roadways:

e Security Boulevard

e |[|-695

e |-70

e Cooks Lane

e Cooks Lane Tunnel East Portal

e Edmondson Avenue

e West Franklin Street

e Lombard Street at Howard Street/University Center Station
e Lombard Street at Inner Harbor Station
e Fleet Street at Harbor East Station

e Fleet Street at Fell’s Point Station

e Downtown Tunnel East Portal

e Boston Street

e Haven Street

e Eastern Avenue

e [-895
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e Bayview Boulevard

A comprehensive list of anticipated lane closures in the project study area during peak periods
is included in the Traffic and Parking Technical Report.

Some drivers may use diversion routes to avoid congestion because of lane closures and turning
movement restrictions. The anticipated diversion routes, which are expected to capture

overflow traffic from congested construction work zones are identified in Table 4-29.

Table 4-29: Potential Diversion Routes from Construction Activities

Roadway Segment Diversion Routes (not detour routes)

Edmondson Avenue (west of Hilton Parkway) e Frederick Avenue

e Edmondson Avenue
Franklin Street (east of Hilton Parkway) e Baltimore Street

e  Pratt Street

e  Franklin Street (WB)
e Mulberry Street(EB)

Lombard Street e Fayette Street

US 40 (lower-level section)

e Eastern Avenue
Boston Street e Fleet Street
e Donnell Street

Grade-Crossing Construction

Maintenance of traffic plans will be prepared in support of the construction of grade crossings
(locations where traffic lanes cross over LRT tracks). It is anticipated that minor intersections
would be closed for approximately 2 to 3 weeks for grade crossing construction. These closures
would restrict turn movements from the mainline and turn- and through-movements on the
side streets. Consideration will be given to staging work such that adjacent intersections are not
closed during the same time period, if possible. Traffic would be detoured to appropriate
alternate routes on the local street network during these closures.

Major intersections, such as Rolling Road at Security Boulevard, Boston Street at Future Old
Boston Street, and Lombard Street at Bayview Boulevard, would not be closed during grade
crossing construction because of the potential for traffic disruption at these locations and lack
of sufficient alternate routes. Grade crossing construction may be phased at these intersections
using temporary lane closures. Lane closures may occur during peak and off-peak hours for
grade crossing construction at major intersections.

Construction of the grade crossing at Nathan Shock Drive would be coordinated with Johns
Hopkins since it is the primary access to the Emergency Room for ambulances.

Roadway Closures
In addition to lane closures and intersection closures, in some cases, entire sections (i.e., all
lanes) of some roadways would need to be temporarily closed to traffic.
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Maintenance of traffic options are limited in areas where open-cut and cut-and-cover activities
are undertaken (e.g., tunnel portals, underground stations, and tunnel ventilation facility
locations). Because of limited right-of-way and space requirements for equipment and storage,
roadway closures are anticipated at several locations. Additionally, short duration, overnight
roadway closures may be required for some construction activities, such as erecting girders.
Significant roadway closures are anticipated for construction at the following locations:

e Security Boulevard/I-70/Cooks Lane/Forest Park Avenue Intersection: A temporary
overnight closure is anticipated to shift traffic from the existing intersection to the
relocated intersection. Local traffic would be diverted using the local street network.

e Cooks Lane Tunnel West Portal: Construction of the running tunnels by tunnel boring
machines and the retained cut structure would require the closure of the loop ramp
from southbound Security Boulevard to westbound I-70 throughout the duration of
tunnel construction and permanently, as this loop ramp would be ultimately removed.

e Downtown Tunnel West Portal: Construction of the cut-and-cover tunnel portal area
would require the temporary closure of eastbound Mulberry Street for ten to 12
months. Through traffic would be diverted to the US 40 Expressway. Local traffic would
be diverted using the local street network. Additionally, construction of the running
tunnels by tunnel boring machines and the retained cut structure would require the
closure of the US 40 Expressway between Pulaski Street and North Greene Street. This
closure is anticipated to be in place for approximately 3 years. Traffic would be diverted
to the one-way pair of Mulberry and Franklin Streets. The closure of Mulberry Street
and the US 40 Expressway would not occur concurrently.

e Poppleton Station: Construction of this station would require the temporary closure of
Fremont Avenue between Baltimore Street and Fayette Street. This closure is
anticipated to be in place for three to 4 years. Local traffic would be diverted using the
local street network.

e Downtown Tunnel East Portal: Construction of the cut-and-cover tunnel and retained-
cut structure would require the closure of Boston Street from immediately west of the
intersection with Montford Avenue to immediately west of the Harris Creek culvert
under Boston Street near the driveway entrance to Starbucks. This full closure would be
necessary because of the transitioning width of the cut-and-cover tunnel walls and the
placement of construction equipment needed to install the walls and temporary support
of excavation with respect to remaining areas available for travel lanes. The closure is
anticipated to be in place for approximately 1 year. Through traffic would be diverted
away using parallel main roadways, such as Eastern Avenue and Fleet Street. Local
traffic would be diverted using the local street network. Local access to the adjacent
properties would be provided through each end of the work area.

A temporary roadway is being evaluated as an alternative to the full closure of a portion
of Boston Street, as described above. The temporary roadway would provide one lane
per direction, with a sidewalk on the south side of Boston Street. The temporary
roadway would be located closer to the parking lots for the Anchorage Marina and
Anchorage Towers properties. This temporary placement would likely result in traffic
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circulation restrictions. Access to the Can Company parking lot on the north side of the
work zone would also be restricted. A decision concerning Maintenance of Traffic along
Boston Street would be completed during Final Design. Public outreach efforts would
continue prior to making this decision.

Alpha Commons Drive: Alpha Commons Drive would be closed during construction and
permanently, as the Preferred Alternative would be placed in Alpha Commons Drive’s
current location. This concept is included in the on-going master planning process by the
campus. Traffic would be shifted to future Cassell Drive, which is to be constructed by
Johns Hopkins concurrent with the Red Line project and in accordance with the
Memorandum of Understanding (MOU) between MTA and Johns Hopkins.

Girder Erection: For erection or removal of bridge girders, temporary closures of 1-695,
Security Boulevard, Janney Street, Kresson Street, CSX Rail, Norfolk Southern (NS) Rail,
Oldham Street, Ponca Street, and 1-895 would be required. It is anticipated these
closures would be of a short duration, and occur overnight.

Cut-and-Cover Decking System: The entire width of Lombard Street and Fleet Street
would need to be closed for several hours per night over a series of nights at the station
locations and on the roadway blocks to either side of the station to install full-length
decking beams and a decking system at each station structure.

In addition, other minor local roadways would be closed and detoured during construction of
the grade crossing through those intersections. These closures would be limited to a few weeks
and would be coordinated with the local communities during the development of Maintenance
of Traffic Plans and Transportation Management Plans for the project.

Tables 4-30 through 4-34 provide a summary of the potential construction impacts for each of
the respective design segments, as identified in Chapter 2 of this FEIS.
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Table 4-30: Summary of Anticipated Construction Impacts — West Design Segment

Street Segment Impacts During Construction
Existing Number of Ntfmber of Lam?s Turn Movement Loss of Off-Street Loss of On-Street .
On From To Lanes During Construction Restrictions* Parking Spaces B Sidewalk Impacts
EB/NB WB/SB EB/NB WB/SB
Security Boulevard | CMS Entrance Brookdale Road 2 2 1 2 No None N/A South side
Security Boulevard | Brookdale Road Rolling Road 2 2 2 2 No 67 N/A North and South sides
Security Boulevard | Rolling Road Lord Baltimore Drive 3 3 2 3x* No 23 N/A South side
Security Boulevard | Lord Baltimore Belmont Avenue 3 3 3 3 No 244 N/A South side
1-695 Security Boulevard I-70 3 3 3 3 No 26 N/A N/A
I-70 1-695 Security Boulevard/Cooks Lane 3 3 JHkk Jrkk No 386 N/A N/A
Parallel Drive Woodlawn Drive West of Perimeter Drive 1 2 1 2 No None N/A No Impacts
Parallel Drive West of Perimeter Drive Ingleside Avenue 2 1 2 1 No None N/A North side
Ingleside Ave I-70 Security Boulevard 2 2 2 2 No None N/A West side
Security Boulevard | Forest Park Avenue Cooks Lane 1 1 1 1 No None N/A N/A
Construction Duration: 36 months (3 years) e Major intersections, such as Rolling Road, would be constructed in stages to the extent possible
to minimize impacts to traffic.
Work Hours: Six days a week; 15 hours per day
Parking: No on-street parking impacts.
Temporary Roadway Closures:
e The loop ramp from southbound Security Boulevard to eastbound I-70 would be closed for west Sidewalks and Crosswalks:
portal construction for the Cooks Lane Tunnel and would be permanently closed upon e Sidewalk and crosswalk impacts could include either full closure and/or reduced widths to be
completion of the project. further determined during Final Design and Construction. Pedestrian access would be maintained
e Short duration closures of I1-695 are anticipated for erecting steel girders. through existing, temporary or ultimate sidewalks and crosswalks to the extent possible.
Pedestrian detours would be needed and would be finalized during the Design and Construction
Temporary Lane Closures: phases of the project, with input from the communities.
e **Short duration (2-3 week) lane reconfigurations may be required on westbound Security
Boulevard during some phases of construction. In general, westbound lanes on Security Bus Stops:
Boulevard would be maintained in their current configuration. e Bus stops on Security Boulevard would need to be relocated during construction. A plan would be
e Temporary off-peak lane closures may be needed for some work activities, including utility developed for relocating bus routes and stops as needed throughout construction.
relocations along Security Boulevard. e Pedestrian areas would be provided for bus stops maintained in construction areas such that
e Additional off-peak lane closures may be required for the intersection reconfiguration at Security persons waiting for buses are not standing in the road or work area.
Boulevard / Cooks Lane / Forest Park Drive.
e Lane closures may be required along Rolling Road during certain phases of construction. *Intersection and Turn Movement Restrictions:
e Shoulder closures on 1-695 are anticipated for pier construction. e In general, existing left and right-turn movements would be maintained during the peak hours on
e ***1.70 would be reduced to its ultimate lane configuration during construction (Three lanes Security Boulevard. Some phases of construction may require some turn-lane reductions during
eastbound and westbound between 1-695 and Parallel Drive; one lane eastbound and two lanes peak and off-peak hours for short durations (2-3 weeks).
westbound between Parallel Drive and the park-and-ride exit; one lane in each direction between e The eastbound approach right-turn lane at several intersections would be closed and a shared
the park-and-ride exit and Cooks Lane) through/right lane would be maintained, along with a dedicated left turn lane. The following
intersections would be affected in this way:
Intersection Grade Crossing Construction: = Security Boulevard / North Rolling Road
e Temporary intersection closures (up to 2 weeks) may be required for construction of the grade * Security Boulevard / Lord Baltimore Drive
crossings. » Security Boulevard / Belmont Avenue
e These closures would restrict turn movements from the mainline and turn and through
movements on the side streets. Detours would be required.
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Construction Duration: 48 months (4 years); Cut-and-cover on Edmondson: 34 months (2.9 years)
Work Hours: Daytime and Nighttime work (24/7)

Temporary Roadway Closures:

Temporary Lane Closures:

Parking:

Sidewalks and Crosswalks:

Bus Stops:

ML:oy‘\\\
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Table 4-31: Summary of Anticipated Construction Impacts — Cooks Lane Design Segment

Street Segment Impacts During Construction
Existing Number of Number of Lanes
on From To Lanes During Construction Turn Mc.)vc.ament Loss o.f Off-Street Loss o.f On-Street Sidewalk Impacts
EB/NB WB/SB EB/NB WB/SB Restrictions Parking Spaces Parking Spaces
Security Boulevard I-70 Forest Park Avenue 2 2 2 2 No N/A 0 N/A
Forest Park Edmondson Avenue 1 1 1 1 No N/A 0 No Impacts
Cooks Lane Avenue
US 40 (Edmondson Avenue) | Cooks Lane East of Glen Allen Drive 3 3 2 2 Yes N/A 47 North and South sides

The loop ramp from southbound Security Boulevard to eastbound I-70 would be closed throughout the
duration of construction and would be permanently closed upon completion of the project.

Number of through lanes on Edmondson Avenue would be reduced to ultimate condition during
construction (2 lanes in each direction).

In addition to the lane restrictions listed above, temporary off-peak lane closures may be needed for
some work activities.

Temporary off-peak lane closures may be needed on Cooks Lane, Forest Park Drive and Security
Boulevard for utility work. Additional off-peak lane closures along these roads may be required for the
intersection reconfiguration at Security Boulevard/ Cooks Lane / Forest Park Drive.

Parking on Cooks Lane would not be impacted during construction.
All on-street parking on Edmondson Ave. would be lost during construction. A plan to provide alternate
parking options during construction would be developed.

Sidewalk and crosswalk impacts could include either full closure and/or reduced widths to be further
determined during Final Design and Construction. Pedestrian access would be maintained through
existing, temporary or ultimate sidewalks and crosswalks to the extent possible. Pedestrian detours
would be needed and would be finalized during the Design and Construction phases of the project, with
input from the communities.

Bus stops on Edmondson Avenue would need to be relocated during construction. A plan would be
developed for relocating bus routes and stops as needed throughout construction.

Pedestrian areas would be provided for bus stops maintained in construction areas such that persons
waiting for buses are not standing in the road or work area.

Intersection and Turn Movement Restrictions:
e During construction of the tunnel portal on Edmondson Ave, several intersections would be closed to
mainline left turn, side street through, and side street left turn movements, including:

o

@)
@)
@)

Brookwood Road

Winans Way / Uplands Parkway

Glen Allen Drive *

Detours would be provided as needed.

e Glen Allen Drive would remain closed to mainline left turn, side street through, and side street left turn

movements in the ultimate condition.
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Table 4-32: Summary of Anticipated Construction Impacts —US 40 Design Segment

Street Segment Impacts During Construction
Existing Number of Lanes Ntfmber of Lane.:s Turn Movement Loss of Off-Street | Loss of On-Street .
On From To During Construction Restrictions Parking Spaces Parking Spaces Sidewalk Impacts
EB WB EB WB

US 40 (Edmondson Avenue) East of Glenn Allen Drive Franklintown Road 3 3 2 2 Yes None 340 North and South sides
Franklintown Road US 40 (Edmondson Avenue) | US 40 ( Franklin Street) 1 1 1 1 Yes 45 5 West and East sides
US 40 (Franklin Street) Franklintown Road Warwick Avenue 3 3 2 2 Yes None N/A North and South sides
WB US 40 (Franklin Street) Warwick Avenue Pulaski Street - 3 - 2 No 27 46 North and South sides
WB US 40 (Expressway corridor) | Pulaski Street North Mount Street - 2 - 2 No None N/A South side
EB US 40 (Mulberry Street) Warwick Avenue Smallwood Street 3 - 2 - No None N/A North and South sides
EB US 40 (Mulberry Street) Smallwood Street Payson Street 2 - 2 - No None N/A North side
EB US 40 (Expressway corridor) Payson Street North Mount Street 2 - 2 - No None N/A N/A
US 40 (Expressway corridor) North Mount Street Fremont Avenue 3 3 0* 0* N/A None N/A N/A

Construction Duration: 42 months (3.5 years)
e Civil: 24 months (2 years); Station/Trackwork/Systems: 18 months (1.5 years)

Work Hours: Six days a week; 15 hours per day

Temporary Road Closures:
e *Closure of eastbound US 40 and westbound US 40 in the expressway corridor is proposed for portal
construction (see Segment 4) for the downtown tunnel (approximately 3 years).

Temporary Lane Closures:

e Number of through lanes on Edmondson Avenue would be reduced to ultimate condition (two lanes
in each direction) during construction.

e |n addition to the lane restrictions listed above, temporary off-peak lane closures may be needed for
some work activities.

Intersection Grade Crossing Construction:

e Temporary intersection closures (up to 2 weeks) may be required for construction of the grade
crossings.

e These closures would restrict turn movements from the mainline and turn and through movements
on the side streets. Detours would be required.

e Major intersections would be constructed in stages to the extent possible to minimize impacts to
traffic.

Parking:

e All on-street parking would be lost during construction. A plan to provide alternate parking options
during construction would be developed.

e To stagger the parking reductions, consideration would be given to longitudinal staging of work such
that the entire roadway would not be under construction at the same time.

Sidewalks and Crosswalks:

Sidewalk and crosswalk impacts could include either full closure and/or reduced widths to be further
determined during Final Design and Construction. Pedestrian access would be maintained through
existing, temporary or ultimate sidewalks and crosswalks to the extent possible. Pedestrian detours
would be needed and would be finalized during the Design and Construction phases of the project,
with input from the communities.

Bus Stops:

Bus stops would need to be relocated during construction. A plan would be developed for relocating
bus routes and stops as needed throughout construction.

Pedestrian areas would be provided for bus stops maintained in construction areas such that persons
waiting for buses are not standing in the road or work area.

Intersection and Turn Movement Restrictions:

Turn bays would not be provided for most mainline turn movements during construction. Mainline
turn bays would be provided at key intersections along the corridor to the extent possible to maintain
access. These intersections may change throughout construction based on longitudinal staging of
work.

Mainline turn bays would be maintained to the extent possible at locations with high left turn
volumes, including:

Eastbound Edmondson Avenue at Swann Avenue

Westbound Edmondson Avenue at Athol Avenue

Eastbound Edmondson Avenue at Wildwood Parkway

Westbound Edmondson Avenue at Hilton Street

Westbound Franklin Street at Franklintown Avenue

Westbound Franklin Street at Pulaski Street

Eastbound Mulberry Street at Pulaski Street

Detours would be provided as needed.

O O O O O O O
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Table 4-33: Summary of Anticipated Construction Impacts

Downtown Tunnel Design Segment

Street Segment Impacts During Construction
Existing Number of NL.|mber of Lam?s Turn Movement | Loss of Off-Street Loss of On-Street .
On From To Lanes During Construction Restrictions Parking Spaces Parking Spaces Sidewalk Impacts
EB/NB WB/SB EB/NB WB/SB
US 40 (expressway corridor) | Pulaski Street North Greene Street 3 3 o* o* N/A None N/A N/A
Mulberry Poppleton Street East of Fremont Avenue 2 - o** - No None 3 No Impacts
Fremont Avenue Mulberry Street Fayette Street 1 1 1 1 No None 13 East and West sides
Fremont Avenue Fayette Street Baltimore Street 1 1 Q¥ ** Q¥ ** Yes None 14 East and West sides
Fayette Street Fremont Avenue MLK Jr. Boulevard - 2 - 2 No None 0 North and South sides
Lombard Street Howard Street Hopkins Place - 5 - 2 Yes 888 N/A North and South sides
Lombard Street Hopkins Place Hanover Street - 5 - 3 Yes None N/A No Impacts
Lombard Street Light Street Calvert Street - 6 - 3 Yes None N/A North and South sides
Lombard Street Calvert Street South Street - 6 - 3 Yes None 0 South side
Light Street Lombard Street Baltimore Street - 5 - 2 Yes None 14 West side
Fleet Street Exeter Street Caroline Street 1 1 1 1 N/A None 55 North and South sides
Fleet Street Bethel Street Broadway 1 1 1 1 N/A 25 29 North and South sides
Broadway Fleet Street Eastern Avenue 2 2 1 1 Yes None 24 No Impacts
Boston Street West of Montford Avenue | Driveway Ent. (Starbucks) 2 2 0/ 1%*** 0/ 1%**x* Yes None 58 North and South sides

Construction Duration: 54 months (4.5 years)
Work Hours: Daytime and Nighttime work (24/7)

Temporary Roadway Closures:

e *Close eastbound and westbound US 40 (expressway corridor) for approx. Three years during portal construction and
tunnel boring operations.

e **Close eastbound Mulberry between Poppleton Street and east of Fremont Street for 10-12 months to complete cut-
and-cover operations. Eastbound US 40 would remain open during this phase of construction.

e ***Close Fremont Avenue between Fayette and Baltimore for approximately 3-4 years.

e ¥*¥¥*¥potential closure of Boston Street from west of Montford to East of Hudson (approximately 12 months). Under the
closure scenario, local traffic access only would be provided to the Anchorage Marina. Options for maintaining one lane of
traffic in each direction would be explored. It is anticipated that one lane of traffic in each direction would be maintained
in the retained cut section from east of Hudson Street to immediately east of the Starbucks Driveway Entrance. Turning
movements would be restricted.

Temporary Lane Closures:
e In addition to the lane restrictions listed above, temporary off-peak lane closures may be needed for some work activities.
e Lane closures for station box construction along Lombard and Fleet would be long-term (3-4 years).

Parking:

e In the station and portal areas, all parking would be eliminated during construction. Parking along Boston Street in the
portal area would be eliminated in the ultimate condition.

e Anplan to provide alternate parking options during construction would be developed for the Boston Street Corridor.

Sidewalks and Crosswalks:

e Thru sidewalk would be maintained on one side of the street only, unless property access is required. Sidewalk detours
would be provided if a route is unable to be maintained.

e Temporary sidewalk connections to storefront entries would be provided as needed; at some locations, however, there
would be periods when access cannot be provided. Other accommodations would be explored for these locations.

Sidewalk and crosswalk impacts could include either full closure and/or reduced widths to be further determined during
Final Design and Construction. Pedestrian access would be maintained at all times through existing, temporary or ultimate
sidewalks and crosswalks to the extent possible. Pedestrian detours would be needed and would be finalized during the
design and construction phases of the project, with input from the communities.

Bus Stops:

Bus stops on Lombard Street and Boston Street would need to be relocated during construction. A plan would be developed
for relocating bus routes and/or stops during construction.

Pedestrian areas would be provided for bus stops maintained in construction areas such that persons waiting for buses are
not standing in the road or work area.

Intersection and Turn Movement Restrictions:

Where station boxes or tunnel portals cross an intersection, the cross street may have lane restrictions during construction.
Eden, Montford and Hudson would "dead end" at the cut-and-cover work areas for the duration of the station work (no thru
traffic).
Turn movements along streets without dedicated turn lanes (Fleet Street, Boston Street, etc.) may need to be restricted to
allow for through traffic flow.
Dedicated turn lanes along Lombard, Light, Fleet and Boston Street would be reduced or eliminated during construction. The
following modifications to lane configurations are anticipated:
o Westbound Lombard at Howard: Shared Left-Thru, Shared Thru-Right
Westbound Lombard at Hopkins: Left, Shared Left-Thru, Thru
Southbound Light at Lombard: Thru, Shared Thru-Right
Westbound Lombard at Light: Left, Shared Left-Thru, Thru
Westbound Lombard at Calvert: Thru, Thru, Shared Thru-Right
Northbound / Southbound Broadway at Fleet: Shared Left-Thru-Right
Westbound Fleet at Broadway: Shared Left-Thru, Right
Eastbound Fleet at Broadway: Shared Left-Thru-Right

O O O 0O 0 O O
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Table 4-34: Summary of Anticipated Construction Impacts — East Design Segment

Street Segment Impacts During Construction
Existing Number of Number of Lanes
on From To Lanes During Construction Turn M?vc.-:ment Loss o.f Off-Street Loss o.f On-Street Sidewalk Impacts
Restrictions Parking Spaces Parking Spaces

EB/NB WB/SB EB/NB WB/SB
Boston Street West of Montford Avenue | Driveway Ent. (Starbucks) 2 2 0/1 0/1 Yes None 58 North/East and South/West sides
Boston Street Safeway Driveway Conkling Street 2 2 1 1 Yes 17 181 North and South sides
Boston Street*** Conkling Street Future Old Boston Street 2 2 1 1 Yes None N/A N/A
Haven Street Future Old Boston Street Hudson Street 1 1 1** 0 Yes None 5 N/A
Dillon Street Grundy Street Haven Street 1 1 o* o* N/A None 0 N/A
Eastern Avenue Haven Street Janney Street 2 2 2 2 No None N/A No Impacts
Alpha Commons Drive | Future Cassell Drive Bayview Boulevard 1 1 0 0 N/A 52 N/A North and South sides
Bayview Boulevard Alpha Commons Drive Lombard Street 2 2 2 2 Yes 52 N/A East and West sides

REDgLIN
-

***Roadway improvements on Boston Street from Baylis Street to Future Old Boston Street would be constructed under a separate contract

Construction Duration: 42 months (3.5 years)
e  Civil: 27 months (2.25 years); Stations/Track work/Systems: 15 months (1.25 years)

Work Hours: Six days a week; 15 hours per day

Temporary Roadway Closures:

e *Dillon Street would be closed at Haven Street (~3 months). Local traffic would be able to access Dillon
Street by taking Hudson to Grundy to Dillon.

e Boston Street would be closed from West of Montford Ave to the entrance to Starbucks parking lot for
portal construction.

e Short duration closures of Janney Street, Kresson Street, CSX Rail, Norfolk Southern Rail, Oldham Street,
Ponca Street, and I-895 are anticipated for erecting steel girders.

Temporary Lane Closures:

e Number of through lanes on Boston Street would be reduced to ultimate condition during construction
(one lane in each direction).

e In addition to the lane restrictions listed above, temporary off-peak lane closures may be needed for some
work activities.

e **Haven Street would operate in a reversible, one-lane configuration for several stages of construction.
Temporary signals would be installed for traffic control.

e Shoulder closures along 1-895 are anticipated for pier construction.

Intersection Grade Crossing Construction:

e Temporary intersection closures (up to 2 weeks) may be required for construction of the grade crossings.
These closures would restrict turn movements from the mainline and turn and through movements on the
side streets. Detours would be required.

e Major intersections, including Boston Street at Future Old Boston Street and Lombard Street at Bayview
Boulevard/I-895 Ramps, would be constructed in stages to the extent possible to minimize impacts to
traffic.

Parking:

e All on-street parking would be lost during construction. A plan to provide alternate parking options during
construction would be developed.

e To stagger parking restrictions, consideration would be given to longitudinal staging of work such that the
entire roadway would not be under construction at the same time.

Sidewalks and Crosswalks:

e Sidewalk and crosswalk impacts could include either full closure and/or reduced widths to be further
determined during Final Design and Construction. Pedestrian access would be maintained to the extent
possible through existing, temporary or ultimate sidewalks and crosswalks. Sidewalk and crosswalk detours
would be provided if a route is unable to be maintained. Pedestrian detours would be finalized during the
design and construction phases of the project, with input from the communities.

Bus Stops:

e Bus stops would need to be relocated during construction. A plan would be developed for relocating bus
routes and/or stops as needed throughout construction.

e Pedestrian areas would be provided for bus stops maintained in construction areas such that persons
waiting for buses are not standing in the road or work area.

Intersection and Turn Movement Restrictions:

e Turn movements would be restricted during certain phases of construction.

e Turn bays would not be provided for most mainline turn movements during construction. Mainline turn
bays would be provided at key intersections along the corridor to the extent possible to maintain access.
These intersections may change throughout construction based on longitudinal staging of work.

e Mainline left turn movement would be maintained during all but short duration closures at the following
intersections:

o Westbound Boston Street at Clinton

o Eastbound Boston Street at Conkling

o Westbound Boston Street at Kenwood

o Eastbound Boston Street at Kenwood

o Westbound U-Turn on Boston Street at Lakewood

umuoy-\\\
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e. Levels of Service
To understand the impacts of the lane reductions and closures during construction, LOS at key
intersections in the project study corridor were calculated for an assumed peak construction

year of 2016.

Table 4-35 contains a list of intersections with an LOS of E or F during any of the following
conditions: the Existing Condition, the No-Build Alternative in 2016, and the Preferred
Alternative in 2016.

Table 4-35: 2016 Construction Year Levels of Service AM and PM Peak Hours

(For Intersections with LOS E or F during Existing Conditions or Peak Construction Year)

Existing | 2016 No- 2016
No. Section Signalized Intersections Build Construction
AM | PM | AM | PM | AM PM
1 West MD 122 (Secu.rlty Boulevard) at D E c b c b
Woodlawn Drive
2 West MD 12.2 (Security Boulevard) at E E D E D E
Ingleside Avenue
3 us 40 US 40 at Ingleside Avenue D E D D E
4 us 40 US 40 at Swann Avenue B B B A C
5 -
US 40 West Mulberry Street at Gilmor C B c B E B
Street
6 US 40 West Mulberry Street at Carey B B B B E B
Street
7 US 40 Wgst Mulberry Street at A B A B E A
Arlington Street
8 US 40 West Mulberry Street at Pulaski E C B B C C
Street
9 Downtown Mulberry Street at Martin Luther
) F|C| F |E F F
Tunnel King, Jr. Boulevard
10 Downtown Martin Luther King, Jr. Boulevard E D D D F E
Tunnel at Saratoga Street
11 Downtown Martm' Luther King, Jr. Boulevard C E D D D E
Tunnel at Baltimore Street
12 Downtown Lmeard Street at Martin Luther C E B F C F
Tunnel King, Jr. Boulevard
13 Downtown Lombard Street at Penn Street B E B E B D
14 Downtown Lombard Street at Greene Street C C D D C F
15 Downtown Lombard Street at Howard Street | C C C F B F
16 Downtown Lombard Street at Hopkins Place F F F F F F
17 Downtown Lombard Street at Hanover B E C F B D
18 Downtown Lombard Street at Light Street C F C F F F
19 Downtown Lombard Street at Calvert Street C C C D C F
20 East Boston Street at Aliceanna Street | B E B D C D
21 East Boston Street at East Street Al B! B! B! B E
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Table 4-35: 2016 Construction Year Levels of Service AM and PM Peak Hours
(For Intersections with LOS E or F during Existing Conditions or Peak Construction Year)

Existing | 2016 No- 2016
No. Section Signalized Intersections Build Construction
AM | PM | AM | PM | AM PM
22 East Boston Street at Clinton Street D C E D D D
23 East Eastern Avenue at Patterson Park C C E C E E
Avenue
24 East O'Donnell Street at Conkling D D F F F E
Total -LOSEORF 5 10 5 11 9 14

Note: 1Unsignalized Intersection in worst approach LOS in the Existing and 2016 No-Build conditions; Shading in 2016
Construction Year Columns indicates LOS better or worse than 2016 No-Build.

More intersections would fail in 2016 during construction, than in the 2016 No-Build condition.
Lombard Street shows the most deterioration in LOS because of the lane closure restrictions
associated with the cut-and-cover station construction. Because of the detour associated with
the closure of Boston Street, the intersections of Eastern Avenue at Patterson Park Avenue and
O’Donnell Street at Conkling Street see deteriorations in the LOS. The LOS for each key
intersection analyzed during the construction year can be found in Appendix A of the Traffic
and Parking Technical Report, along with the data on traffic volumes and travel delay during
construction.

f. Mitigation of Construction-Related Impacts

Mitigation measures will be implemented along the affected roadways and sidewalks
throughout the project study corridor during construction. The most common measures would
be traffic signal timing modifications at existing signalized intersections, the installation of
temporary traffic signals at existing unsignalized intersections, and temporary detours of
vehicle and pedestrian traffic. MTA will work with Maryland State Highway Administration,
Baltimore County Department of Public Works and Baltimore City Department of
Transportation, to develop a Maintenance of Traffic (MOT) plan and Transportation
Management Plan (TMP) for each construction phase of the project. The MOT and TMP are
described below.

Maintenance of Traffic Plan

The MOT plan will address the effects on streets and highways, transit, businesses, residences,
pedestrians, and bicycles, including roadway closures and turning movement restrictions for
affected streets and intersections. Specific mitigation will be developed during Final Design to
identify the maximum number of lanes closed during peak traffic hours, maintenance and
removal of traffic control devices, efficient traffic rerouting measures, and scheduling of
construction activities within the roadways for times other than peak traffic periods.

Transportation Management Plan

The TMP will include site-specific traffic control measures and will be developed in conjunction
with final design of the Preferred Alternative. The key objectives of this plan are to minimize
impacts to mobility while maintaining safety. The mitigation measures required by the
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city/county for roadway access and traffic control apply to the disruption of area businesses,
schools, and other community facilities. Permits will be acquired by project contractors from
the appropriate city offices for roadway disruptions and blockages.

The following is a list of potential mitigation strategies to be developed as part of the TMP:

e Traffic Mitigation: Optimization of signal timing, including modifications to cycle lengths
and splits, will be implemented to improve traffic progression and reduce delay. Where
feasible, temporary lane closures will occur during off-peak hours to minimize effects on
commuter traffic.

e Traffic Mitigation on Diversion Routes: The need for traffic mitigation on detour and/or
diversion routes will be assessed during Final Design. Mitigation strategies to be
investigated include temporary parking restrictions, lane modifications, and signal re-
timing.

e Emergency Services: During Final Design and construction, coordination with emergency
service providers will be undertaken to identify effects and potential mitigation
measures for emergency service routes.

e Public Outreach: A public outreach program will be developed to inform local residents
and businesses of potential delays and impacts because of construction.

4.3 Parking

4.3.1 Introduction and Methodology

This section identifies existing parking facilities within the project study corridor, as well as the
effects to such facilities as a result of the construction and operation of the Preferred
Alternative. Additional details regarding parking are contained in the Traffic and Parking
Technical Report located in Appendix I.

Available on-street and off-street parking spaces and uses during weekday and weekend
periods were inventoried in November 2011 and January 2012 for on-street and off-street
parking along the project study corridor that could be directly impacted by the Preferred
Alternative. On-street parking spaces are defined as public parking spaces that are available on
the sides of a roadway during some hours of the day along the Preferred Alternative, and off-
street parking spaces are defined as public or private surface lot and garage spaces that are
adjacent to a roadway and are impacted due to the Preferred Alternative.

Also, documented as part of this inventory were the different types of parking restrictions, such
as truck loading and unloading areas, handicapped reserved spaces, peak period restrictions,
No Stopping, and No Parking Anytime.

An analysis of existing parking spaces and uses in proximity to the spaces that would be
removed by the project was undertaken to determine the impact of this parking loss. The study
considered not just the actual number of parking spaces lost because of the project, but the
number of vehicles currently using those parking spaces and whether adjacent parking is
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available to fill that need. An assumption was made that if parking was available on an adjacent
block to either side of the spaces that were being eliminated, motorists would be able to use
those spaces instead. This approach is consistent with the guidance adopted by New Jersey
Transit? and published by the Victoria Transport Policy Institute® and the National Parking
Association® regarding reasonable walking distances for most trip types.

4.3.2 Existing Conditions

The majority of on-street parking in the Baltimore City portion of the project study corridor is in
the downtown area, along Edmondson Avenue, and along Boston Street in the Fell’s
Point/Canton area. In the Baltimore County portion of the project study corridor, parking is
allowed along MD 122 (Security Boulevard) adjacent to the Social Security Administration (SSA).

A summary of the available parking spaces within the Preferred Alternative project study
corridor is provided in Table 4-36.

Table 4-36: Existing On-Street and Off-Street Lot Parking Spaces along the Red Line Corridor

Design Segment Vicinity On-Street Parking Off-Street Parking
Security Boulevard, I-70 0 2,768
Cooks Lane Tunnel Corridor 233 0
us 40 739 325
Downtown Tunnel Corridor 682 210
Boston St, Haven St, and Bayview 311 1,858
Boulevard

Source: Traffic and Parking Technical Report, 2012

4.3.3 Future No-Build Conditions

It was assumed that there are no parking impacts to the current on-street parking spaces in the
2035 future under the No-Build condition, as per the Plan It 2035 Long-Range Transportation
Plan for the Baltimore Region. All of the on-street parking spaces that were inventoried in the
Existing Conditions therefore remain in the 2035 No-Build conditions.

With respect to off-street parking, the surface parking lots at the existing West Baltimore MARC
Station and the proposed Bayview MARC Station would be expanded by others and would be
completed before the opening year for the Red Line (2021). According to the West Baltimore
MARC expansion study, it is expected that the total number of parking spaces at that station
would increase from 325 to 700 parking spaces. Construction of the station parking lot would
be completed by 2015.

The future parking lot at Bayview MARC station is anticipated to have about 650 parking
spaces. It should be noted that the Bayview MARC Station expansion study is in progress.
Construction of the station parking lot would be completed by 2018.

% NJ Transit (1994). Planning for Transit-Friendly Land Use: A Handbook for New Jersey.
® Online TDM Encyclopedia. (2012). Retrieved November 14, 2012, from http://www.vtpi.org/tdm/tdm89.htm.
4 Smith, M. and Butcher, T. (2008, May). How Far Should Parkers Have to Walk” Parking, 28-31.
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4.3.4 Preferred Alternative

As part of the Preferred Alternative, additional parking facilities are proposed to provide
parking for the Red Line and other transit users along the project study corridor. These parking
facilities, as described in Chapter 2 of this Final Environmental Impact Statement (FEIS), include
an expanded park-and-ride lot adjacent to the Security Square Mall, relocation and expansion
of the existing I-70 Park-and-Ride, and a new park-and-ride lot in Canton along Boston Street,
adjacent to the Brewers Hill/Canton Crossing Station. The existing and proposed number of
parking spaces at each of these facilities is identified in Table 4-37.

Table 4-37: Park-and-Ride Facilities along the Red Line Project Study Corridor

Facility Existing Spaces Proposed Spaces (2035)
Security Square Park-and-Ride 296 375
[-70 Park-and-Ride 245 700
Brewers Hill/Canton Crossing Park-and-Ride 0 600

Source: Traffic and Parking Technical Report, 2012

a. Long-Term Operational Effects and Mitigation

The implementation of the Preferred Alternative would require the permanent elimination of
741 parking spaces along the project study corridor and would provide 1,134 new parking
spaces at park-and-ride facilities. Approximately 400 vehicles which are parking in the
eliminated spaces could be accommodated nearby (relocated to the adjacent blocks), leaving
380 spaces that would be permanently displaced by the project and that could not be
accommodated nearby. The locations where parking loss would be the greatest include:

e Social Security West parking lot adjacent to I-70 (30 parking spaces eliminated)

e Edmondson Avenue from Cooks Lane to Franklintown Road (58 parking spaces
eliminated)

e Calverton Road due to Red Line yard and shop (105 parking spaces eliminated)

e Boston Street from Chester Street to Conkling Street (126 parking spaces eliminated)

The number of parking spaces eliminated as a result of the Preferred Alternative would have
varying impacts to the residents and businesses. This would be determined by the availability of
parking spaces on adjacent blocks. For example, vehicles using the parking spaces being
eliminated along Franklin Street could be accommodated in open/available parking spaces
along adjacent blocks. Conversely, vehicles using eliminated spaces along Edmondson Avenue
and Boston Street may not find enough spaces in the adjacent blocks to accommodate the loss
(based on current use patterns).

In addition, the 888-space Arena Garage on Lombard Street would be impacted by the
construction of the Howard Street/University Center Station. A portion of each floor of the
garage would be required for ventilation shafts, displacing approximately 20 spaces per floor
for a total permanent parking loss of 120 spaces (14 percent reduction). Temporary impacts to
this garage are discussed in Section 4.3.4b.

The permanent effects to existing parking spaces are summarized in Table 4-38. Impacts on
restricted parking areas would include the elimination of two of the 12 truck loading zones (one
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located on Edmondson Avenue between Poplar Grove Road and Franklintown Road, and one
on Boston Street adjacent to Anchorage Towers, which also serves as a passenger loading zone)
(Table 4-39). These loading zones are not being replaced by the project, but Baltimore City will
work with adjacent property owners to evaluate options to accommodate additional parking
and loading zones as a separate effort. No permanently designated handicapped parking spaces
would be eliminated as a result of the Preferred Alternative.

The Maryland Transit Administration (MTA) is not proposing mitigation measures for replacing
permanent loss of parking as a result of the Red Line project. Any changes to parking spaces or
parking policies on City streets will be made by the City and will be separate from the Red Line

project.

Table 4-38: Permanent Effects to Existing Parking Spaces

Geographic Limits within
Project Study Corridor

Description of Preferred
Alternative Component

Effects on Parking Spaces
(+ gained or — lost)*

Currently
Used Spaces
That Would

be Displaced?

Security Boulevard from

Dedicated transit on south

-1 space at the former
Super Fresh lot

west of Cooks Lane

Gwynns Falls Trail
provided in proposed lot.
Baltimore County may also
retain parking at current
trail head parking location.

Rolling Road to 1-695 side of Security Boulevard +79 spaces at new park- 1
and-ride between Lord
Baltimore and Belmont
-30 private parking spaces
Dedicated transit for Social Security
. alignment transitioning Administration West
1695 to Woodlawn Drive from Security Boulevard to | Total parking required by 30
north of I-70 lease = 2130, Build
condition = 2100 spaces
Surface parking lot facility
at the terminus of 1-70.
Parking to be replaced
with new Park-and-Ride
. lot between Parallel Drive
I-70 Park-and-Ride to and I-70. Parking for +455 spaces None
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Table 4-38: Permanent Effects to Existing Parking Spaces

Geographic Limits within
Project Study Corridor

Description of Preferred
Alternative Component

Effects on Parking Spaces
(+ gained or — lost)*

Currently
Used Spaces
That Would

be Displaced

-3 spaces at Bank of

America
Dedicated transit in -11 at Inner City
US 40/Edmondson median, two traffic lanes Crab/Seafood
Avenue from Cooks Lane | in each direction with -10 at Lion of the Tribe 58
to Franklintown Road dedicated parking at some | Judah Daycare
locations (along Franklintown Road)
-214 spaces along
Edmondson Avenue
-27 spaces in MARC Lot A, -
17 spaces along Franklin
Street, parking is available
Dedicated transit in nearby to replace these
US 40/Franklin Street median, two traffic lanes spaces, +335 spaces at
from Franklintown Road in each direction with West Baltimore MARC 132
to West Baltimore MARC | dedicated parking at some | Park-and-Ride (by others),
locations -105 spaces on Calverton
Street due to Red Line
Operations and
Maintenance Facility
Fremont Avenue from US | Downtown Tunnel ;;T;)sr:ee:e?l;kl:g Irse lace None
40 to Lombard Street (Poppleton Station) y P
these spaces
Lombard Street from -120 spaces in the Arena
. . Downtown Tunnel . .
Martin Luther King, Jr. . . Garage. Parking is available
) (Howard Street/University None
Boulevard to President . nearby to replace these
Station)
Street spaces
Fleet Street from - 6 spaces. Parking is
President Street to Downtown Tunnel available nearby to replace 4
Chester Street some of these spaces
Broadway (Median) from L
-1 space. Parking is
Fleet Street to Eastern Downtown Tunnel . None
available nearby.
Avenue
-6 at Safeway Lot
Downtown tunnel portal, . .
. . -22 at Baltimore City
then dedicated transit in .
Fleet/Boston Streets from . . Parking Lot
the median, one traffic .
Chester Street to . . . . -13 at Canton Crossing Il 126
. lane in each direction with . .
Conkling Street . . -13 at Merritt Athletic Club
dedicated parking at some
. -72 spaces along Boston
locations
Street
. Dedicated transit in
Canton Crossing Park- median, two traffic lanes +600 spaces None

and-Ride

in each direction
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Table 4-38: Permanent Effects to Existing Parking Spaces

Currently
Geographic Limits within Description of Preferred Effects on Parking Spaces Used Spaces
Project Study Corridor Alternative Component (+ gained or — lost)* That Would
be Displaced
Dedicated transit along
Haven Street from Boston | Haven Street and elevated
-2 M I I 2
Street to Gough Street structure to Bayview 9 at Monumental Supply ?
Boulevard
. . + 650 spaces at the
e/l;gntr(’r;eBr;t Sir:a:velyr i:/lght-of- Bayview MARC Park-and-
Bayview MARC Station to y. Y . ’ Ride lot (by others)
. . dedicated transit on east None
Johns Hopkins Bayview . . - 91 spaces at the Johns
side of Bayview Boulevard Hobkins Bavview parkin
and I-895 P yview parking
lot
741 spaces removed by
the project;
380 spaces
TOTAL 1,13.‘4 spaces added by the displaced by
project; the project
985 spaces added by prol
others

Notes:  Indicates the number of parking spaces added (+) or removed (-) because of the Red Line project.
? Indicates the number of parking spaces displaced because of the Red Line project, considering the current parking
demand and the availability of free spaces in the adjacent block to either side of the impacted parking spaces.
Source: Traffic and Parking Technical Report, 2012

Table 4-39: Permanent Impacts to Loading Zones

Geographic Limits of
Project Study Corridor

Description of Preferred
Alternative Component

Effects on Loading Zones

US 40/Edmondson Avenue
from Cooks Lane to
Franklintown Road

Dedicated transit in median,
two traffic lanes in each
direction w/ dedicated
parking on both sides

One truck loading zone in this
segment on the north side of
Edmondson Avenue between Poplar
Grove Street and Franklintown Road
would be eliminated. One passenger
loading zone between Walnut
Avenue and Woodington Road
would not be affected

Fleet/Boston Streets from
Chester Street to Conkling
Street

Fleet Street tunnel to a portal
in median of Boston Street

One shared truck and passenger
loading zone, on the west side of
Boston Street, north of Luzerne
Avenue — would be eliminated and
not replaced

Source: Traffic and Parking Technical Report, 2012
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b. Temporary Construction Effects and Mitigation

On-Street Parking

As identified above in the Existing conditions section, on-street parking spaces are located on
roadways that parallel and intersect the proposed construction activities. There would be no
impacts to existing on-street parking areas within the project study corridor as a result of
construction activities along Security Boulevard, 1-70, or Cooks Lane. On-street parking along
the alignment of the Preferred Alternative would be lost during the construction of the
following at-grade sections: Edmondson Avenue, Franklintown Road, Franklin Street, Mulberry
Street, Boston Street, and Haven Street. Parking in the proposed station and tunnel portal
construction areas within the downtown tunnel corridor would be lost during construction.
Table 4-40 identifies the various locations where on-street parking would be temporarily
unavailable within the project study corridor because of at-grade or below-grade construction.
MTA will work with the contactor to develop a plan to minimize the loss of parking during
construction.

Off-Street Parking

Off-street parking areas within the project study corridor would be affected by construction
activities. During construction of the West segment, access to the park-and-ride facility at the
eastern terminus of 1-70 would be maintained until a new park-and-ride facility is constructed.
There are several off-street parking lots serving retail uses along the southern side of Security
Boulevard between Brookdale Road and Belmont Avenue. It is possible that some off-street
parking spaces adjacent to Security Boulevard would temporarily be affected during
construction; however, this would be determined during Final Design. The 386 parking spaces in
the SSA surface lot adjacent to the westbound I-70 ramp to northbound 1-695 would need to be
closed for approximately three years during construction of this segment.

In the Downtown Tunnel segment of the project study corridor, access to the 4-space parking
lot adjacent to the Bank of America on the corner of Broadway Street and Fleet Street would be
restricted during underground station construction. It is anticipated that the 21-space parking
lot adjacent to the same Bank of America building would be used for construction staging,
resulting in temporary loss of 25 parking spaces for about 2 years.

Also in the Downtown Tunnel segment, the Arena Garage on Lombard Street would be closed
for the duration of construction of the Howard Street/University Center station, approximately
2 years. This includes the temporary displacement of 888 spaces in this garage. Once the
station is complete, the garage would be reopened, with a permanent loss of 120 spaces (see
Section 4.3.4a). The MTA has met with the operator of this garage to discuss the construction
and permanent impacts.

In the East segment, there is an 86-space surface parking lot adjacent to Ponca Street and the
loop ramp to southbound 1-895 that has been identified as a potential construction staging
area. This lot would be impacted during construction for a duration of approximately 2 years.
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Table 4-40: Effects to Off-Street and On-Street Parking Spaces from Construction Activities

.. Description of Preferred | Off-Street Parkin .
Geographic Limits P '. ing On-Street Parking Loss
Alternative Component Loss
. Dedicated transit on
Security Boulevard from soutlh side of Se::urit 67 spaces at None
CMS to Rolling Road ¥ Boulevard Place
Boulevard
. Dedicated transit on 23 spaces at
Security Boulevard from south side of Securit former Super None
Rolling Road to 1-695 ¥ Fresh, 270 spaces
Boulevard .
at Security Square
Dedicated transit
1-695 to Woodlawn Drive alignment t.ransmonlng 386 spaces at None
from Security Boulevard Security West
to north of I-70
Dedicated transit in
US 40/Edmondson median, two traffic lanes
Avenue from Cooks Lane | in each direction with None 378 spaces
to Franklintown Road dedicated parking at
some locations
. . . 45 total at
Franklintown Road from Dedicated transit in spaces. otala
. . three businesses
Edmondson Avenue to median, one traffic lane 5 spaces
. . - along
Franklin Street in each direction .
Franklintown
Dedicated transit in
US 40/Franklin Street median, two traffic lanes )
. . . . . 27 spaces in Lot A
from Franklintown Road in each direction with of MARC Station 46 spaces
to West Baltimore MARC | dedicated parking at
some locations
Dedi —
Mulberry Street from ed|Fated transit in
median of US40 to a
Poppleton Street to None 3 spaces
portal to Fremont Avenue
Fremont Avenue
tunnel
Fremont Avenue from US | Downtown Tunnel None 27 spaces
40 to Lombard Street (Poppleton Station) b
Lombard Street from
. . Downtown Tunnel .
Martin Luther King, Jr. 888 spaces in
. (Howard Street/Inner None
Boulevard to President . Arena Garage
Harbor Station)
Street
Light Street from
Lombard Street to Downtown Tunnel None 14 spaces
Baltimore Street
Fl
ee'F Street from 25 spaces at Bank
President Street to Downtown Tunnel , 84 spaces
of America lot
Chester Street
Broadway from Fleet Downtown Tunnel None 24 angled sp'aces along
Street to Eastern Avenue median
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Table 4-40: Effects to Off-Street and On-Street Parking Spaces from Construction Activities

.. Description of Preferred | Off-Street Parkin .
Geographic Limits P '. ing On-Street Parking Loss
Alternative Component Loss
Downtown tunnel portal,
Fleet/Boston Streets from then deo!mated tran5|jc in 17 spaces t.otal in
the median, one traffic seven public and
Chester Street to . . . . 239 spaces
Conkling Street lane in each direction private lots along
& with dedicated parking at | Boston Street
some locations
86 spaces at 1-895
. Boston Street to west of
Conkling Street to loop ramp from
Haven Street and along
Norfolk-Southern-Canton . Ponca Street for 5 spaces
; abandoned N-S railroad .
Railroad . construction
right-of-way .
staging
. . 104 spaces total in
Alignment on new right- Johns Hobkins
Bayview MARC Station to | of-way to Bayview Drive, . P .
. . . . Bayview Medical
Johns Hopkins Bayview dedicated transit on east None
. . . Center lot and
Medical Center side of Bayview . .
Boulevard and 1-895 National Institute
of Health lot

Source: Traffic and Parking Technical Report, 2012

Loading Zones

There would be impacts to the truck and passenger loading zones during construction of the
Preferred Alternative. Table 4-41 lists the locations and regulations of existing loading zones
that would be eliminated during construction. Mitigation efforts such as loading zone
alternatives and temporary accommodations will be assessed during the Final Design phase of
the project.

MTA will coordinate with stakeholders and businesses affected by the loss of loading zones to
identify alternate or temporary loading areas during construction and Final Design.
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Table 4-41: Loading Zones Eliminated During Construction

Block (W
Road Name ¢ Egst()ESt to Location Zone Type Existing Regulations
US 40 (WB) Walnut Avenye to F'T°”t of EdrT\ondson Passenger | 20 Min Parking
(Edmondson Ave) North Woodington | Village Medical Loadin 24 hours/7 days
Road Center, Mid-block g y
. 10 Min Parking
Light Street (NB) Redwood Street to | Front of Residence Passgnger 6:00 PM — 11:00 PM (M-
Lombard Street Inn Loading sa)
10 Min Parking
:00 AM - 3:00 PM, 6:
Lombard Street Light Street to Front of Brookshire | Passenger 9:00 3:00 PM, 6:30
(WB) Calvert Street Suites Loadin PM =11:00 PM (M-F)
& | 800AM-11:00PM
(Sa-Su)
South Eden Street 15 min Parking
. . Passenger
Fleet Street (EB) | to South Spring East Side of block . 7:00 AM —4:00 PM
Loading
Street (M-F)
South Spring S.treet Front of Fell’s Truck 8:00 AM — 6:00 PM
Fleet Street (WB) | to South Caroline Fulton, Loadin (M-Sa)
Street East Side of block &
Front of Carolina’s 10 min Parking
Fo R e A el B R
North Side of block & (M-Sa)
Front of Love 10 Min Parking
Croadway street | fastern AVENUS 0. | Jone/itz Cabaret, | +2“5c75" | G:00 P -~ 1200 AM
North Side of block & | (Th-sa)
South Broadway Front of Another
Fleet Street (WB) Street to Period in Time and Truck 7:00 AM - 6:00 PM
South Regester Super Linens, Mid- Loading (M-Sa)
Street block
Boston Street Hudson Street to Front of Anchorage Truck/
South Lakewood Passenger | 24 hours/7 days
(EB) Towers ;
Avenue Loading
South Linwood
Boston Street Avenue to E:)ovr:et,bo‘facrinmtgr?ts Passenger | 5 Min Parking,
(EB) South Potomac . P ’ Loading 24 hours/7 days
Mid-block
Street
Source: Traffic and Parking Technical Report, 2012
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4.4 Pedestrian and Bicycle Facilities

This section documents existing and planned pedestrian and bicycle facilities located within the
project study corridor and presents potential benefits and impacts during operations and
construction of the Preferred Alternative (compared with the No-Build Alternative). Mitigation
measures are discussed. Additional details regarding pedestrian and bicycle facilities within the
project study corridor can be found in the Pedestrian and Bicycle Facilities Analysis Technical
Memorandum in Appendix D.

4.4.1 Introduction and Methodology

The project study corridor for pedestrian facilities extends 0.5 mile from the proposed
alignment and stations. A 3-mile radius was used as the project study corridor for bicycle
facilities. The Federal Transit Administration (FTA) has determined that these distances for
pedestrian and bicycle facilities have physical and functional relationships to public
transportation (FTA, August 2011). Pedestrian facilities may be paved, shared use paths.
Unpaved paths — if not compacted to a smooth surface and maintained as such — are not
Americans with Disabilities Act (ADA) accessible.

Data on existing conditions was compiled from the State of Maryland, Baltimore City, Baltimore
County, the Baltimore Metropolitan Council, and other sources. A review of pedestrian and
bicycle planning documents and maps from regional, state, and local jurisdictions was
undertaken to identify the existing and planned facilities in the project study corridor, as well as
local jurisdictions’ goals and standards for bicycle and pedestrian activities.

Potential effects to bicycle and pedestrian facilities were evaluated through an analysis of
Preliminary Engineering plans that have been prepared for the project, along with a field review
of existing bicycle and pedestrian facilities, GIS data, and public policies established by
Baltimore County, Baltimore City, and the Baltimore Metropolitan Council. The analysis
addressed the potential for the Preferred Alternative to affect these facilities during
construction activities and light rail operations. The following criteria were used to determine
potential effects of the Preferred Alternative on community bicycle and pedestrian facilities:

e Whether the construction or operation of the Preferred Alternative would temporarily
or permanently displace or alter bicycle or pedestrian facilities

e Whether the construction or operation of the Preferred Alternative would temporarily
or permanently restrict access or use of the facilities

e Whether the project would improve pedestrian and/or bicycle connections (through
providing new or enhanced pedestrian and bicycle facilities)

4.4.2 Existing Conditions

Figure 4-6 presents the locations of existing bicycle and shared-use facilities in the project study
corridor. Sidewalks are located throughout the project study corridor and are not shown on the
figure.

Pedestrian count data were measured or gathered from previous studies for the vehicular PM
peak hour, at several intersections for pedestrian movements that cross the proposed track
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alignment. Peak hourly pedestrian volumes for individual crosswalks were generally very low on
the west end of the project study area (<10 per hour), with up to 50 pedestrians/hour crossing
Security Boulevard immediately adjacent to Security Square Mall. Crossing Edmondson Avenue,
Boston Street, and Bayview Boulevard, pedestrian volumes were less than 10 pedestrians per
hour at many intersections, with counts at some intersections ranging as high as 35 pedestrians
per hour. The highest volumes of pedestrians crossing where tracks are proposed were found
to be across Alpha Commons Drive on the Johns Hopkins Bayview Medical Center campus, with
up to 65 pedestrians per hour using a single crosswalk.

A pedestrian compliance evaluation of use of crosswalks and traffic signals suggest a non-
compliance (jaywalking) rate of less than 20 percent for the project study corridor;
approximately 80 percent of pedestrians cross roadways at crosswalks and follow traffic signals.
Additional information is presented in the Pedestrian and Bicycle Facilities Analysis Technical
Memorandum (2012).

4.4.3 Future No-Build Conditions

Under future No-Build conditions, bicycle and pedestrian facilities include numerous planned
improvements. Future improvements to bicycle, pedestrian, and shared-use facilities are in
various stages of planning and development, and are not dependent on the construction of the
Preferred Alternative.

The Western Baltimore County Pedestrian and Bicycle Access Plan (2012) and Baltimore City’s
Bicycle and Pedestrian Master Plan (2006) identify the programmed and planned future
improvements considered under the No-Build Alternative. The master plans do not reflect
specific dates for completion of the future improvements; many of these projects would be
completed as funding becomes available. Figure 4-7 presents the locations of pedestrian,
bicycle, and shared-use facilities planned in the project study corridor.

The No-Build Alternative would not have short-term construction effects, or long-term adverse
impacts to pedestrian and bicycle travel. According to established master plans in Baltimore
County and Baltimore City, the No-Build Alternative would be expected to fill identified gaps in
the bicycle and pedestrian network that would connect existing and future facilities as well as
connect to transit stations.

4.4.4 Preferred Alternative

It is the MTA policy that future MTA transit systems accommodate bicycles. Therefore, the
Preferred Alternative would provide bicycle access to stations by perpendicular access streets
that make up the bicycle network in the project study corridor.

The Preferred Alternative would provide sidewalk widths of 5 to 6 feet where available. Lighting
and landscaping would help create a safe and attractive environment that is bicycle and
pedestrian-friendly; enhance visibility between bicyclists and pedestrians and other traffic; and
increase access to transit and destinations throughout the region.
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The Preferred Alternative would support pedestrian and bicycle access as the project proposes
a number of non-motorized amenities in station areas. Pathways and accessible routes
connecting to each station for all modes would be provided and integrated into the site design.
Ramps, elevators, and/or stairs would be incorporated as required for access. Transit facility
designs would be flexible, allowing each station to reflect and fit into the community it serves,
while providing standard features to facilitate smooth and accessible transfers from one type of
transportation to another, for transit passengers. The Preferred Alternative would incorporate
the following pedestrian- and bicycle-related design features to comply with established
professional standards, MTA policy, and to address public comments and Station Area Advisory
Committees (SAACs) recommendations for each station area:

e Easy-to-read and consistent signs

e Pedestrian-friendly design and full access for people with disabilities

e Sidewalks immediately adjacent to stations

e Crosswalks and accessible pedestrian signals

e Bicycle access and storage, including racks and lockers, at each station, where possible

e Station site design would incorporate wayfinding signage to local destinations near the
particular station

e Security and safety design standards

The Preferred Alternative would provide full traffic signal control at each intersection within the
project study corridor where automobile, bicycle, and pedestrian traffic movements are
proposed to cross the tracks. Some intersections would be modified to prohibit vehicular,
bicycle, or pedestrian movements across the tracks. Pedestrian “Walk” and flashing “Don’t
Walk” clearance timing would be provided at pedestrian crossing locations so that pedestrians
could safely cross the entire width of the main street at every signalized intersection. There
would be medians at some locations to provide pedestrian refuge on a case-by-case basis.
These would be refined in Final Design as needed. Bicycles would continue to follow the rules of
the road, and adhere to signals that correspond to vehicular traffic.

Many intersections in the project study corridor have existing traffic signals, while at other
locations new signals would be installed. Coupled with the planned light rail operating speed of
35 mph or less, the provision of traffic signals allows crossings to operate without the use of
flashing light signals or automatic gates under the provisions of the 2009 Federal Manual on
Uniform Traffic Control Devices (which provides national standards for the use and design of
traffic control devices). Please refer to the Pedestrian and Bicycle Facilities Analysis Technical
Memorandum for a detailed discussion of the traffic signal controls at various intersections in
the project study corridor.

a. Long-Term Operational Effects and Mitigation

The Preferred Alternative would not require a permanent closure of pedestrian or bicycle
facilities. The Preferred Alternative includes proposed signals and crosswalks at multiple
intersections that would change pedestrian and bicycle circulation and safety.
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At a few locations, signalized intersections would be converted to stop-controlled intersections
with left turn restrictions, to reduce conflict points with the light rail alignment in the median.
Similarly, some unsignalized intersections would be signalized to accommodate a shift in traffic
patterns or to provide pedestrian crossing accommodations. The Preferred Alternative would
include signal pre-emption at selected locations along the project study corridor and would
modify pedestrian phasing and timings to accommodate revised crosswalk lengths. Table 4-42
and Figure 4-8 identify locations with proposed changes to level of intersection controls along
the Preferred Alternative study corridor. Table 4-43 summarizes the potential long-term
operational effects to bicycle and pedestrian circulation.

Two proposed stations under the Preferred Alternative would provide connections to the
existing MARC system: the West Baltimore MARC Station and the Bayview MARC Station. The
Inner Harbor Station would provide an underground pedestrian connection to the existing
Metro Charles Center Station. The Howard Street/University Center Station would provide a
connection to the existing Central Light Rail Line. The Preferred Alternative would enhance
flexibility and increased mobility for bicyclists or pedestrians beyond the operating transit
network and improve safety concerns of non-motorized travelers at signalized intersections.

The Pedestrian and Bicycle Facilities Analysis Technical Memorandum provides an analysis of
growth in pedestrian volumes (counts) for the Preferred Alternative. The analysis was done for
station areas along the surface-running segments of the Preferred Alternative alignment.
Ridership forecasts for peak hour boardings and alightings for each station were distributed at
each station according to adjacent land uses and mode share projections. These additional
ridership volumes were added to the existing volumes to estimate the projected Preferred
Alternative volumes. Where provided, crosswalks would typically be 10 feet wide; however,
crosswalk widths may vary based on the length of the crossing and anticipated crossing
volumes. At high volume crosswalks, walk times were increased to accommodate the peak
surges in demand.

b. Short-Term Construction Effects and Mitigation

The construction of the Preferred Alternative would impact bicycle and pedestrian circulation along
streets where construction activities would require temporary closure of sidewalks and crosswalks.
The Preferred Alternative is not expected to affect bicycle or pedestrian facilities beyond the
construction areas. Access to existing bicycle and pedestrian facilities would be maintained during
phases of construction or alternative options provided. Temporary sidewalks may be used in some
areas with limited right-of-way. Please refer to the Traffic and Parking Technical Report in Appendix
I and the Pedestrian and Bicycle Facilities Analysis Technical Memorandum for additional detail
regarding construction effects on the circulation of bicycles and other vehicles.

Table 4-44 summarizes the potential short-term construction effects, proposed design
improvements and potential mitigation measures to be evaluated during Final Design and
Construction for existing bicycle and pedestrian facilities that are located within the defined
limits of disturbance for the Preferred Alternative. Please refer to Volume 2 Environmental
Plate Series, Plate Series 3 of this Final Environmental Impact Statement (FEIS) for locations of
areas that contain existing bicycle and pedestrian facilities within the defined limits of
disturbance.
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Table 4-42: Proposed Intersection Controls with the Preferred Alternative

ReDflINE
N

Ilt\le::\ Location Existing Control Proposed Control with Preferred Alt. Pre-emption*
1 Greengage Road at Security Boulevard Stop Traffic Signal No
2 Brookdale Road at Security Boulevard Stop Traffic Signal No
3 Kennicott Road/Panera Bread Stop Traffic Signal No
4 Rolling Road at Security Boulevard Traffic Signal Traffic Signal
5 Lord Baltimore Drive at Security Boulevard Traffic Signal Traffic Signal
6 Belmont Avenue at Security Boulevard Traffic Signal Traffic Signal
7 New 1-70 / SSA Access Road — Traffic Signal No
8 Parallel Drive / Park-and-Ride Access — Stop N/A
9 New I-70 / Park-and-Ride Access — Flashers & Gates Yes
10 Parallel Drive / Ingleside Avenue Traffic Signal Traffic Signal
11 Ingleside Avenue / Security Boulevard Traffic Signal Traffic Signal
12 New I-70 / Cooks Lane / Forest Park Avenue Traffic Signal Traffic Signal

Upland Parkway / Winans Way at Edmondson
13 Avenue Traffic Signal Traffic Signal
14 Glen Allen Drive at Edmondson Avenue Traffic Signal Stop N/A
15 Swann Avenue at Edmondson Avenue Traffic Signal Traffic Signal

Edmondson Shopping Center at Edmondson
16 Avenue Traffic Signal Stop N/A
17 Edmondson Village station platform access — Pedestrian Signal No
18 Athol Avenue at Edmondson Avenue Traffic Signal Traffic Signal
19 Wildwood Parkway at Edmondson Avenue Traffic Signal Traffic Signal
20 Loudon Avenue at Edmondson Avenue Stop Traffic Signal No
21 Mt. Holly Street at Edmondson Avenue Traffic Signal Pedestrian Signal No
22 Allendale Street at Edmondson Avenue Traffic Signal Traffic Signal
23 Edgewood Street at Edmondson Avenue Traffic Signal Pedestrian Signal
24 Denison Street at Edmondson Avenue Stop Traffic Signal
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Table 4-42: Proposed Intersection Controls with the Preferred Alternative

ReDflINE
N

Ilt\le::\ Location Existing Control Proposed Control with Preferred Alt. Pre-emption*

25 Hilton Street at Edmondson Avenue Traffic Signal Traffic Signal

26 Edmondson Avenue at Franklin Street Traffic Signal Traffic Signal Yes
27 Poplar Grove Street at Edmondson Avenue Traffic Signal Traffic Signal Yes
28 Edmondson Avenue at Franklintown Road Traffic Signal Traffic Signal Yes

Franklin Street at west track connector to
29 Calverton Yard (EB lanes only) — Flashers & Gates Yes
Franklin Street at east track connector to

30 Calverton Yard (EB lanes only) — Flashers & Gates Yes
31 Evergreen Avenue at Franklin Street Stop Pedestrian Signal No
32 Warwick Avenue at Franklin Street Traffic Signal Traffic Signal

33 Smallwood Street at Mulberry Street (EB track) Stop Traffic Signal No
34 Smallwood Street at Franklin Street (WB track) Stop Traffic Signal No
35 Pulaski Street at Mulberry Street Traffic Signal Traffic Signal

36 Pulaski Street at Franklin Street Traffic Signal Traffic Signal

37 Payson Street at Mulberry Street (EB track) Stop Traffic Signal No
38 Payson Street at Franklin Street (WB track) Stop Traffic Signal No
39 Montford/Hudson at Boston Street Traffic Signal Traffic Signal N/A
40 Safeway Driveway at Boston Street Stop Traffic Signal No
41 Lakewood Avenue at Boston Street Traffic Signal Traffic Signal

42 Kenwood Avenue at Boston Street Stop Traffic Signal No
43 Linwood Avenue at Boston Street Traffic Signal Traffic Signal

44 Potomac Avenue at Boston Street Traffic Signal Pedestrian Signal No
45 Ellwood Street at Boston Street Traffic Signal Stop N/A
46 East Avenue at Boston Street Stop Traffic Signal No
47 Clinton Street at Boston Street Traffic Signal Traffic Signal

48 Conkling Street at Boston Street Traffic Signal Traffic Signal
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Table 4-42: Proposed Intersection Controls with the Preferred Alternative

Ilt\le::\ Location Existing Control Proposed Control with Preferred Alt. Pre-emption*
49 Eaton Street at Boston Street — Traffic Signal No
Relocated Boston Street at Boh'donnell
50 Connector — Traffic Signal No
51 Haven Street south of Dillon Street = Flashers & Gates Yes
52 Cassell Drive Crossing — Flashers & Gates Yes
Bayview Boulevard at Alpha Commons
53 Transitway — Flashers & Gates Yes
54 Nathan Shock Drive at Bayview Boulevard Stop Traffic Signal Yes
NIH driveway / Cassell Drive at Bayview
55 Boulevard Stop Traffic Signal Yes
56 Lombard Street at Bayview Boulevard Traffic Signal Traffic Signal Yes

Note: Highlighted rows show locations with changes in intersection control under the Preferred Alternative
* The current signal phase would be modified to allow the light rail vehicle to cross the intersection without stopping.
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Table 4-43: Summary of Potential Long-Term Operational Effects on

Bicycle and Pedestrian Facilities and Proposed Design Improvements and Potential Mitigation Measures

Existing Facilities

West Segment

Proposed Design

No long-term, adverse operational effects on existing bicycle and pedestrian facilities

Benefits:
o Improve pedestrian connections by providing a continuous sidewalk along the south side of Security Boulevard (no

Improvements sidewalk currently exists between Greengage Road and Brookdale Road)
o Enhance a pedestrian connection to the Gwynns Falls Trail with a sidewalk from the |-70 Park-and-Ride Station to the
trail along Parallel Drive and Ingleside Avenue
e See “Potential Mitigation Measures (All Segments)”
Potential e Proposed amenities, such as wayfinding signage, to direct patrons to the nearby Gwynns Falls trailhead
Mitigation e The Federal Highway Administration (FHWA) has determined that, if major reconstruction would occur on a state roadway,
Measures all non-compliant sidewalks and driveway aprons must be brought up to ADA standards. Therefore, State Highway

Administration (SHA) standards would apply on Security Boulevard from Rolling Road to I-695

Cooks Lane Tunnel Segment

Proposed Design

No long-term, adverse operational effects on existing bicycle and pedestrian facilities because the Preferred Alternative
would be underground

Improvements e Change bicycle and pedestrian circulation in areas where the alighment transitions from surface to underground (portal)
near Security Boulevard/Forest Park Avenue

Potential e See “Potential Mitigation Measures (All Segments)”

Mitigation e Fencing and/or railing at portal location. A fence, to be installed on top of a concrete barrier, would prevent pedestrians

Effects from accessing the electrical lines

—_0
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Table 4-43: Summary of Potential Long-Term Operational Effects on

Bicycle and Pedestrian Facilities and Proposed Design Improvements and Potential Mitigation Measures

Existing Facilities

US 40 Segment

Proposed Design

e Change bicycle and pedestrian circulation where the alignment transitions from underground to surface (portal) on
Edmondson Avenue

e The reduction in the number of lanes on Edmondson Avenue from three to two lanes would affect bicycle circulation

Improvements e Removal of traffic signals at Glen Allen Drive, Edmondson Village Shopping Center Entrance, Mount Holly Street, and
Edgewood Street would change circulation
e Benefits: Increases pedestrian safety (traffic signals, crosswalks, sidewalks to connect to stations)
e See “Potential Mitigation Measures (All Segments)”
e Fencing and/or railing at portal locations. A fence, to be installed on top of a concrete barrier, would prevent pedestrians
from accessing the electrical lines
. e Proposed pedestrian-activated signals and striped crosswalks: Mount Holly, Edgewood, and Evergreen Streets for safe
Potential crossing of Edmondson Avenue
Mitigation . . S . . .
Measures e New traffic signals at Loudon, Denison, Smallwood, and Payson Streets to maintain bicycle and pedestrian circulation

within the community
e Pedestrian crosswalks at all signalized intersections

e Gates to increase safety for bicycle and pedestrian circulation in front of the proposed Calverton Operations and
Maintenance Facility

Downtown Tunnel Segment

Proposed Design

e No long-term, adverse operational effects on existing bicycle and pedestrian facilities because the alignment would be
underground through the downtown area

Improvements e Benefits: A pedestrian tunnel under Light Street between Lombard Street and Baltimore Street to provide a direct
connection to the Charles Street Metro Station

Potential See “Potential Mitigation Measures (All Segments)”

Mitigation

Measures
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Table 4-43: Summary of Potential Long-Term Operational Effects on
Bicycle and Pedestrian Facilities and Proposed Design Improvements and Potential Mitigation Measures

Existing Facilities

East Segment

e Change bicycle and pedestrian circulation where the alignment transitions from underground to surface (portal) near
Boston Street/Montford Avenue/Hudson Street

e Reduce the number of traffic lanes on Boston Street to one lane in each direction from Montford Avenue to Clinton Street.
The reduction in the number of lanes would affect bicycle circulation this area

Proposed Design
Improvements

e Removal of full traffic signal at the intersection of Ellwood Avenue and Boston Street

e See “Potential Mitigation Measures (All Segments)”

¢ Includes shared/dedicated bicycle lanes on either side of Boston Street (becoming shared lanes at intersections) from
Hudson Street to Clinton Street. Baltimore City has further promised to extend the bicycle lanes further west of Hudson
Street to continue the infrastructure (under a separate project)

e Both sides of Boston Street would have sidewalks

e New traffic signals and crosswalks along Boston Street at South Kenwood Avenue, South East Avenue, South Eaton Street,

Potential and the future Old Boston Street (to be completed by Baltimore City) to maintain bicycle and pedestrian circulation within

Mitigation the community.

Measures e Provides a pedestrian area in the median adjacent to the light rail tracks where feasible

e New crosswalks at several intersections and provide crosswalks on either end of each proposed station platform along
Boston Street. Roadways crossing the tracks on the Johns Hopkins Bayview Medical Center campus would also have
adjacent crosswalks

¢ Includes a pedestrian signal at South Potomac Street, a pedestrian walkway at Old Eastern Avenue from the

Highlandtown/Greektown Station to South Janney Street, and a pedestrian ramp south of South Janney Street. Railings
would be provided along the backside of platforms at the Highlandtown/Greektown Station and on ramps and walkways
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Table 4-43: Summary of Potential Long-Term Operational Effects on
Bicycle and Pedestrian Facilities and Proposed Design Improvements and Potential Mitigation Measures

Existing Facilities

e Close coordination with Baltimore City, Baltimore County, the SAACs, and other stakeholders

e Bicycle access and storage, including racks and lockers, at each station, where feasible

e Mobility & access accommodations for pedestrians (stairs, elevators, escalators, etc.) in compliance with the ADA

¢ Improve pedestrian facilities (new sidewalks) to provide access from station platforms to the existing pedestrian facilities.

:::fent:.al Support pedestrian safety by providing a minimum sidewalk width of 5 feet along the alignment. Sidewalk widths would be
itigation increased to meet building facades, as necessary
Measures

e Fencing, signing, pavement markings, warning bells, and/or traffic signals, as needed, for safety

e Strategically-located pedestrian and traffic control devices (signing, signals, road markings, gates, fencing, etc.);
safety/warning devices; special operating procedures (e.g., reduced speeds); or other methods that are consistent with
state and local standards

e Audible Pedestrian Train Warning Signals in compliance with the MUTCD

(All Segments)
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Table 4-44: Summary of Potential Short-Term Construction Effects on
Bicycle and Pedestrian Facilities

Short-Term Construction Effects

West Segment

e Temporarily remove access to the existing undesignated walking route on the south side of Security Boulevard that leads to the Chadwick neighborhood and
elementary school during construction activities (It is likely that pedestrians would use another undesignated route in an alternate location to shorten walk
distances as desired)

e Relocate parking and possibly close a portion of the bank drive-thru for a period of 4 to 6 weeks to construct a retaining wall along portions of the Boulevard
Place shopping center and at the 1st Mariner Bank (southeast corner of Security Boulevard and Rolling Road). Temporary impacts for bicycle and pedestrian
access are expected to extend 2 months at the Boulevard Place shopping center and 4 months at the Security Square Mall

e Remove sidewalks for the retaining wall and alignment construction. Pedestrians would be directed to other existing sidewalks or through closed parking areas
to access area businesses
e Construct grade crossings at Greengage Road, Brookdale Road, Boulevard Place entrance, Lord Baltimore Drive, and Belmont Drive by closing every
other roadway and installing detour signs. Each grade crossing would require approximately 2 to 3 weeks to construct
e Construct grade crossing at Rolling Road one or two lanes at a time with traffic being temporary shifted to new pavement (duration anticipated to be 4
months). Crosswalks would be maintained if possible or pedestrian traffic would be detoured
Cooks Lane Tunnel Segment
e Maintain open sidewalks to the extent possible (since surface construction activities would be limited to the areas immediately adjacent to the station and
tunnel portals). Where not feasible, sidewalks would be temporarily closed for safety reasons and reopened following completion of construction
US 40 Segment
e Temporarily disrupt existing pedestrian and bicycle connections (because of sidewalk replacement) along Edmondson Avenue, Franklintown Road, Franklin

Street, and Mulberry Street. The duration of this effort is anticipated to be 26 months. Individuals could experience between 2 weeks to 4 months of
construction-related impacts depending on the extent of the improvement

e Edmondson Avenue would be reduced to two lanes each direction at the beginning of construction. With barriers, this may create a constrained environment
for bicyclists for the duration of construction.

e Require temporary closure of and detours at intersections and crosswalks for grade crossing construction, which may lead to an increase in mid-block
pedestrian crossings. The street closures and detours may cause temporary increases in walking distances and wait times at crosswalks
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Table 4-44: Summary of Potential Short-Term Construction Effects on
Bicycle and Pedestrian Facilities

Short-Term Construction Effects

Downtown Tunnel Segment

e Maintain open sidewalks to the extent possible. Surface construction activities would be limited to areas immediately adjacent to the stations and tunnel
portals

e Require temporary road and sidewalk closures of between 6 and 48 months along Fremont Avenue between Fayette and Baltimore Streets; Mulberry Street
between Schroeder Street and Martin Luther King, Jr. Boulevard; and Boston Street west of and east of Hudson Street. Would require the following road
closures (night-time over multiple weeks) to construct temporary decking structures at each station: along Lombard Street between Howard Street and
Hopkins Place and between Light Street and Calvert Street; along Fleet Street between Central Avenue and east of Eden Street and between Bethel Street and
Broadway

e During construction of the station boxes for the Downtown Tunnel, sidewalk would be provided on one side of the street only. Provide temporary sidewalk
connections to local business and storefront entries as needed; at some locations, however, there would be periods when access cannot be provided

East Segment

e Temporarily disrupt existing bicycle and pedestrian circulation on Boston Street during the construction period. Sidewalks would be maintained on at least one
side of Boston Street during construction, and, to the extent possible, bicycle and pedestrian connections would be maintained at intersections.

e Access to business and community facilities would be maintained; however crossings of the Preferred Alternative would be closed for up to 2 weeks to
construct the track slab for grade crossings along Boston Street and Bayview Blvd. These closures would be staggered to allow access at the next intersection.

e Boston Street would be reduced to one lane each direction at the beginning of construction. With barriers, this may create a constrained environment for
bicyclists during the approximately 24 months of construction.

e Alpha commons would be converted from a street to a transit-way, creating impacts to the existing pedestrian crossings during construction. Temporary
crosswalks would be provided where feasible, although crosswalk closures may be required for short durations

e Relocate sidewalks on the east side of Bayview Boulevard for alignment construction. Sidewalk closures may be required. Sidewalks would be maintained on
the west side of Bayview Boulevard.

e Construct grade crossing at Lombard Street one or two lanes at a time with traffic being temporary shifted to new pavement. Crosswalks would be maintained
if possible or pedestrian traffic would be detoured

e The remainder of the East segment is off-street and anticipated to produce little effect to bicyclists and pedestrians
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Table 4-44: Summary of Potential Short-Term Construction Effects on
Bicycle and Pedestrian Facilities

Short-Term Construction Effects

Mitigation Measures (All Segments)
e Close coordination with Baltimore City, Baltimore County, the SAACs, and other stakeholders

e Maintain access to existing bicycle and pedestrian facilities during all phases of construction, to the greatest extent possible, as safety allows. Temporary
sidewalks and/or pathways to replace any sidewalks and/or trails adjacent to the project that are affected by construction. Sidewalk replacement and/or
relocation would be performed in stages to maintain pedestrian and bicycle access. Depending on the situation, it is expected that either temporary
walking/riding paths would be provided for residents, pedestrians, and bicyclists, or that detours would be provided around the construction areas via the
opposite side of the street

e Provide temporary sidewalk connections to local business and storefront entries as needed; at some locations, however, there would be periods when access
cannot be provided. Other accommodations would be explored with the property owners for these locations during Final Design

e Submit proposed pedestrian detours to the local traffic engineering authorities (Baltimore City Department of Transportation, Baltimore County Department
of Public Works, and Maryland State Highway Administration) for review and approval

e Proper deterrents, such as barriers or fencing, would be placed to prevent access (shortcuts) through construction areas. In some cases, a through sidewalk
would be maintained on one side of the street only, unless property access is required

e Provide warning and/or notification signs of modification to bicycle and pedestrian facilities during construction. Pedestrian detours would be signed
according to the Manual on Uniform Traffic Control Devices. Bicyclists would be notified through signage and public notice that bike lanes are detoured. Other
temporary disruption to bicycle facilities would be managed according to the Maintenance of Traffic plan developed during Final Design
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4.5 Freight Railroad Facilities

4.5.1 Introduction

There are a number of active and inactive freight rail facilities within the project study corridor.
The sections below describe the freight rail services and operations within the project study
corridor, and the future long-term and short-term impacts to freight rail facilities as a result of
both the No-Build and the Preferred Alternative. Because MARC commuter rail and Amtrak
passenger rail share rail corridors with freight services, the discussion includes these two
passenger services as well.

Additional detail on freight facilities and impacts is available in the Freight Rail Facilities
Technical Memorandum (refer to Appendix D).

4.5.2 Existing Conditions

a. Active Freight Rail Corridors
There are five railroad service providers with lines through the project study corridor, generally
in a north-south direction:

e CSX Transportation, Incorporated (CSX) — a Class I° freight line
e Norfolk Southern (NS) — a Class | freight line
e Amtrak —a Class I> passenger rail line
e MARC - a commuter rail line
e Canton Railroad (CTN) — a Class Il freight line
The majority of Maryland’s freight rail tracks are owned by CSX and NS. CSX operates 557 miles

of track as part of five interstate mainlines and NS operates approximately 120 miles in
Maryland.

The active freight services in the project study corridor are shown on Figure 4-9 and are
discussed by design segment. No active freight rail corridors are in the West and Cooks Lane
Tunnel segments.

US 40 Segment
Two freight rail lines are in the US 40 segment. These freight lines are the CSX line in the
Gwynns Falls Park area, and Amtrak’s Northeast Corridor (NEC) service.

The CSX freight rail line traverses the project study corridor north to south immediately west of
Gwynns Falls, crossing under the structure that carries Edmondson Avenue (US 40) over
Gwynns Falls.

® The Surface Transportation Board defines railroad classifications as Class I, Il, and Il based on operating revenue of: Class | - $250 Million+,
Class Il - $20 Million+ and Class Il - S0 to $20 Million. These revenues are based on 1991 levels, which are then adjusted for inflation to current
dollars. (http://www.stb.dot.gov/stb/fags.html#econ)
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Amtrak primarily owns the fully electrified NEC railway that serves the northeastern part of the
United States from Boston, Massachusetts in the north to Washington, DC in the south, with
several branches serving other cities. The NEC tracks run generally southwest to northeast,
crossing the Preferred Alternative in the vicinity of the West Baltimore MARC Station. This
segment of the NEC line is used by MARC for commuter rail services, as well as by NS for freight
rail transport. The NEC tracks are considered eligible for listing in the National Register of
Historic Places, under the name Baltimore & Potomac Railroad (Philadelphia, Baltimore, and
Washington Railroad), refer to Chapter 6 for additional information.

Downtown Tunnel Segment

The Downtown Tunnel segment of the Preferred Alternative contains one freight rail corridor,
the CSX Howard Street Tunnel. Within the project study corridor, this tunnel generally travels
north-south directly below Howard Street and carries CSX’s main line through Baltimore City.
This freight rail tunnel was constructed in the 1890s and is listed on the National Register of
Historic Places (FEIS, Section 5.9).

East Segment

There are numerous active freight rail corridors crossing the East segment of the project study
corridor. The CTN is an industrial switching carrier located in east Baltimore City and
southeastern Baltimore County providing freight services to industrial, manufacturing and port-
related shippers in the area. CTN connects the Seagirt Terminal of Baltimore with the two Class
| railroads, CSX and NS, which also operate in this segment.

As in the US 40 segment, some of the rail corridors in the East segment are shared by different
rail providers. A joint NS/CTN corridor is parallel to Haven Street on the east side; refer to the
inset in Figure 4-9. The western-most track in this segment is a CTN track which currently ends
at the former Bruning Paint facility at Haven and Foster Streets, then switches back and runs
parallel to an inactive NS right-of-way in a southwesterly direction to cross Haven Street and
terminates at the Overflo Warehouse at Haven and Dillon Streets. Approximately four trains per
week serve the Overflo Warehouse.

The active NS tracks in this segment, the active portion of the Bear Creek Branch and the
President Street Branch, serve the NS Lombard Street Intermodal Terminal. Currently NS
operates between 10 and 12 trains per day between the Bayview Yard and Perryville, north of
Baltimore City; these trains use the active portion of the Bear Creek Branch and the President
Street Branch. The NS Bear Creek Branch is considered eligible for listing in the National
Register of Historic Places, under the name Union Railroad, refer to Chapter 6 for additional
information.
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The CSX active track in this segment currently provides access to the Seagirt Marine Terminal
and the former Bethlehem Steel plant at Sparrows Point.

A single CTN track runs on a separate freight corridor just east of the project study corridor. The
CTN operates one train each way three to four days per week on this segment.

The NEC is north of the project study corridor in this segment, carrying Amtrak, MARC and NS
freight service.

b. Inactive Freight Rail Corridors

The inactive freight rail right-of-way of the Bear Creek Branch, owned by NS, is located one-half
block east of Haven Street between Foster Street and Pulaski Highway (refer to Figure 4-9). This
segment has remained inactive since approximately 1980.

4.5.3 Future No-Build Conditions

Under the No-Build Alternative there would be no transportation improvements beyond those
already planned and programmed. The No-Build Alternative would result in no impact (adverse
or beneficial) to freight rail within the project study corridor. Under the No-Build Alternative,
existing freight rail routes and traffic patterns would not be altered and there would be no
changes in access to existing freight rail yards or freight-related businesses in the area.
Similarly, there would be no construction-related effects on freight rail services within the
project study corridor under the No-Build Alternative.

4.5.4 Preferred Alternative

a. Long-Term Operational Effects and Mitigation

As described in the previous sections, freight rail facilities are in three of the five Red Line
Preferred Alternative segments (US 40, Downtown Tunnel and East segments). This section
details the long-term (permanent) impacts that would occur as a result of the Preferred
Alternative.

US 40 Segment

There would be no long-term impacts to the passenger or freight rail lines within the US 40
segment as a result of the Preferred Alternative. The Preferred Alternative light rail transit (LRT)
tracks would be located on existing aerial structures over the CSX rail line near Gwynns Falls.
The Preferred Alternative would split near Wheeler Avenue and continue east diverging to
cross under the Amtrak NEC. The Preferred Alternative would maintain the existing structures
over West Franklin Street and West Mulberry Street with minor modifications to the bridge
structures, roadway, and utilities to protect the structures.

Downtown Tunnel Segment

The top of the proposed downtown tunnel would be approximately 25 feet from the bottom of
the CSX tunnel. Therefore, there would be no long-term impacts to existing freight rail service
within this segment as a result of the implementation of the Preferred Alternative.
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East Segment

There would be no long-term impacts to active NS, CSX, or Amtrak track service in this segment
because of the implementation of the Preferred Alternative. There would be an impact to CTN
operations with one freight customer.

One switching lead and spur track to the Overflo Warehouse property, belonging to CTN,
conflicts with the operations of the Preferred Alternative. The current condition of the receiving
track is extremely poor and it is unknown how long operations can continue without upgrading
this track. Freight service to this property would be discontinued regardless of whether the Red
Line is implemented, if the condition of the track is not improved. If freight service is
anticipated to be in operation at the time of Red Line service, the project would relocate
the Overflo Warehouse operations to another location also served by rail.

The Preferred Alternative would not impact freight or passenger rail operations on the NEC,
which passes north of the proposed Bayview MARC station.

The Preferred Alternative would occupy the western portion of the NS right-of-way of the Bear
Creek Branch. During construction, the Red Line project would clear the right-of-way of track
remnants and vegetation that currently exists. The Preferred Alternative would not preclude NS
from reactivating this segment of rail line.

The Preferred Alternative would cross the remaining two north-south freight rail lines in the
East segment on an aerial structure (shown on Figure 4-9) with a minimum 25 feet of vertical
clearance, and thus would have no long-term impact on freight service on these lines.

b. Short-Term Construction Effects and Mitigation

This section details the temporary construction-phase impacts that would occur as a result of
the Preferred Alternative. MTA will continue to coordinate with NS, CSX, Amtrak and Canton
Railroad to minimize any potential impacts to freight operations resultant from construction
activities that are identified below.

US 40 Segment

The Preferred Alternative LRT tracks would be located on existing aerial structures over the CSX
rail line near Gwynns Falls, and it would pass under the existing elevated NS/Amtrak/MARC
tracks at the West Baltimore MARC Station. Construction of the Preferred Alternative is
therefore anticipated to have no affect on the active freight rail lines within the US 40 segment.
Coordination with CSX would be part of the Edmondson Avenue Bridge Replacement Project by
Baltimore City.

Regarding construction near the West Baltimore MARC Station, NS would be included in the
coordination with Amtrak to minimize impacts to structures within the NEC.

Downtown Tunnel Segment

The proposed Red Line downtown tunnel would be located beneath the CSX Howard Street
tunnel. Some construction activities would take place within the Howard Street tunnel to
monitor and possibly reinforce the existing structure. Construction activities specific to the CSX
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tunnel include ground improvements beneath and adjacent to the tunnel, and modifications to
the existing tunnel liner may be required. The project would minimize disruptions to freight rail
service during construction and continue to coordinate with CSX during the Final Design and
construction.

East Segment

The Preferred Alternative would cross one of the CSX and one of the NS rail corridors on a new
aerial structure (shown on Figure 4-9). As such, there may be temporary interruptions to NS
and CSX operations beneath the aerial structure during the construction. The placement of
superstructure beams would be coordinated with train movements to minimize impacts to
operations.

Coordination would be required with NS and CTN during construction activities east of Haven
Street. It is assumed that the CTN switching lead would be removed from service at the start of
construction. No physical incursion on active NS right-of-way would be necessary.

There would be no construction-related impacts to the other rail lines in the East segment, as
the Preferred Alternative does not cross over or under these lines.

4.6 Safety

4.6.1 Introduction

This section identifies general safety and security considerations related to the design,
construction and operation of the Preferred Alternative light rail transit (LRT) system including
new tracks, at-grade crossings, stations, tunnels, and the Operations and Maintenance Facility
(OMF). The project would feature current safety and security systems and procedures to
protect passengers and workers, as well as the community. This section addresses general
safety procedures to be implemented during the Preferred Alternative construction phase, as
well as those that would be in place once the new LRT system is in operation. Additional detail
is available in the Safety and Security Technical Memorandum (Appendix D).

Safety requirements come from state and federal authorities. The Federal Transit
Administration (FTA) guidelines for “New Start” projects and “Major Capital Projects” include
specific provisions for system safety and security. The system safety, fire and life safety and
security design criteria development process is governed by the Maryland Transit
Administration (MTA) multi-modal System Safety Program Plan (SSPP), and by the Maryland
Department of Transportation (MDOT) State Safety Oversight Standard and oversight process.
MTA also participates in programs managed by other federal departments such as the
Department of Homeland Security (DHS).

The safety and security process and activities for this project from planning, through
Preliminary Engineering, Final Design, construction, testing and verification, and pre-revenue
operations, leading to commencement of revenue service, are governed by the FTA’s
requirements in circular C 5800.1 entitled “Safety and Security Management Guidance for
Major Capital Projects” (2007). This document identifies specific safety and security activities
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that a transit agency must perform and document in a Safety and Security Management Plan
(SSMP).

MTA has developed and periodically updates the Red Line SSMP, based on FTA comments,
Project Management Plan (PMP) updates, and project safety and security activities,
organizational updates, work scope changes and assignment of responsibilities among project
participants.

Potential impacts are assessed by identifying whether or not adequate provisions for safe and
secure operations would be made; if the project is expected to alter the patterns of auto,
transit or pedestrian accidents, and what design features are included to minimize these
accidents and whether or not the Preferred Alternative would improve safety and security
compared to existing conditions within the project study corridor.

4.6.2 Existing Safety Policy
The following documents were reviewed to describe existing procedures:

e MTA’s System Safety Program Plan
e MTA’s System Security and Emergency Preparedness Plan
e MTA’s LRT Design Criteria Manual, April 2012

The MTA has developed and implemented a policy to provide a safe and secure transit
environment in modes of MTA’s transportation facilities and services. As part of the continuous
effort to render its transit services and facilities safe, MTA has developed a SSPP and a System
Security and Emergency Preparedness Plan (SSEPP).

The SSPP has been developed as a means of integrating safety into MTA operations and
services. The SSPP establishes mechanisms for identifying and addressing hazards associated
with MTA operations and services, and provides a means of ensuring that proposed system
modifications are implemented with thorough evaluation of their potential effect on safety. The
SSPP is revised annually and submitted to the MDOT, as part of the state safety oversight
process.

The MTA, under the authority of the State of Maryland Secretary of Transportation, has
developed the SSEPP as a tool to securely operate their transit systems and to coordinate with
local, state, and federal agencies regarding security and emergency preparedness issues. The
MTA participates in programs managed by the DHS, the Office for Domestic Preparedness
(ODP), the Transportation Security Administration (TSA), and the Transit Security Grant
Program (TSGP) which require a SSEPP.

a. Passenger Safety

The SSPP gives MTA employees and departments the responsibility of upholding the highest
level of safety for passengers. The MTA promotes safety and security through passenger and
public awareness programs.
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b. Stations and Facilities

The SSPP provides the framework for ensuring passenger and employee safety at MTA stations
and facilities. The MTA has established a Hazard Identification and Resolution Process to
identify and eliminate as many hazardous conditions or situations as possible. As part of the
Hazard Identification and Resolution Process, the MTA performs frequent inspections of its
facilities, tracks, systems and station areas to provide transit service in the most safe and
reliable manner possible.

The MTA employs police personnel as well as security guards and fare inspectors, who provide
armed and unarmed security on their existing transit services.

c. Vehicles

MTA transit vehicles are equipped with physical safety and security measures to support the
overall operation of the transportation system, including use of Closed Circuit Television (CCTV)
equipment and Automatic Vehicle Locaters (AVL) that use global positioning system (GPS) units
to provide the location of any operating vehicle at any time. In addition, buses, MARC, mobility,
light rail and Metro vehicles are regularly inspected for unsafe or unhealthy items or situations.

d. Employees and Contractors (Construction Safety)

The MTA’s SSPP contains provisions for an Employee Safety Program that include a wide range
of occupational safety and health, injury and illness prevention, hazard communication,
industrial hygiene, fire and life safety, emergency preparedness, operational safety,
environmental, and security programs. These programs have been developed in accordance
with federal, state, and local regulatory requirements, and are implemented by MTA and
construction contractors.

e. Emergency Preparedness Plan for Transit Operations

The overall objective of emergency preparedness and planning is to ensure fast and efficient
response to emergencies or disasters in a manner that minimizes risk to the safety and health
of passengers, employees, and emergency response personnel, as well as unnecessary property
loss. To meet this objective, the MTA has written comprehensive emergency preparedness
operations plans (EPOPs) for the organization as a whole, and for each of its modal operations
(i.e., Metro, Light Rail, MARC, Bus, and Mobility). An EPOP also includes the involvement of
many offices that provide support functions such as MTA Media Relations, Police, Safety,
Engineering, Human Resources (HR) and Procurement offices. These plans establish the roles
and responsibilities to be carried out by MTA personnel, as well as by various emergency
response agencies during an emergency or disastrous event. The EPOPs are supplemented by
the comprehensive SSEPP, Standard Operating Procedures (SOPs), Emergency Operating
Procedures (EOPs), and the emergency operating rules used by each mode.

f. Police and Security Operations

The MTA's Security Program has been developed and coordinated by the MTA Police Force,
with input from all MTA departments. The SSEPP emphasizes that the security of customers,
employees and property is not solely the responsibility of the police force, but the responsibility
of every employee and department within the MTA.
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The MTA employs a police force dedicated to providing security to MTA customers, employees
and property. MTA’s police force consists of personnel who possess police officer authority
extending throughout the State of Maryland as established through Maryland Transportation
Article Section 7-207 and the Annotated Code of Maryland Article 27, Section 594B. The force
conforms to all training requirements set forth by the Maryland Police and Correctional Training
Commissions (MPCTC), and all officers are certified through this commission. MTA police
officers receive additional track access training specific to working within the transit
environment. Training includes response to incidents in accordance with the MTA's Emergency
Plan and dealing with transit-specific criminal activity.

The MTA employs security guards and fare inspectors, who provide unarmed security and
enforce the fare payment system on the LRT system.

g. Pedestrian and Motorist Safety

The MTA makes every effort to reduce or eliminate pedestrian and motorist conflicts with
transit vehicles at MTA stations and facilities. However, conflicts still do occur, especially at
station areas where pedestrians must cross streets at-grade to access platforms and parking
lots.

Many safety measures including crosswalks, signals, and lighting help reduce the number of
conflicts and incidents. In addition, basic design elements are used to enhance safety, including
use of platform and parking lot layouts that avoid or reduce pedestrian/vehicle and
vehicle/vehicle conflicts, as well as careful use of landscaping to eliminate blind spots and
provide openness for security surveillance.

MTA stations and facilities are designed to comply with Americans with Disabilities Act (ADA)
standards, to improve safety and ease of movement for handicapped individuals. For this
corridor, which runs through dense residential, shopping and business districts, operator
training and public outreach is important in contributing to pedestrian and motorist safety.

4.6.3 Proposed Safety Policy

a. Future No-Build Conditions

The No-Build Alternative for Safety and Security would include the same policies as the existing
conditions described above. The No-Build Alternative would have no impact on safety and
security within the project study corridor.

b. Preferred Alternative

General Design Principles and Programs for the LRT System

The Preferred Alternative would be designed, constructed and operated in accordance with the
MTA’s SSPP and SSEPP, both of which would be updated to include specific requirements for
the Red Line project, and submitted to the State Oversight Agency (SOA) for approval, prior to
revenue service. The project would be designed in accordance with the MTA’s LRT Design
Criteria Manual, which is being prepared for both the Red and Purple Line LRT systems.
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The rail system design would be based, in part, on a preliminary hazard analysis (PHA) and a
threat and vulnerability analysis (TVA). The results of these analyses would be used to help
determine risk mitigation and implementation priorities. MTA would prioritize risks and select
sets of countermeasures for the Red Line that provide the best overall risk reduction for the
MTA rail transportation system as a whole. The basis of design for the Preferred Alternative is
predicated on compliance with local, state, and federal design standards and requirements, as
referenced in the Red Line Design Criteria Manual. These design standards mitigate and control
potential safety and security hazards and risks to an acceptable level in accordance with transit
industry practices and experience from similar light rail transit systems in the United States.

In compliance with the National Fire Protection Association (NFPA) 130, Standard for Fixed
Guideway Transit and Passenger Rail Systems 2010 Edition, each segment of the Red Line
project would incorporate appropriate fire/life safety requirements into all aspects of the
project design and construction.

Strategies such as crime prevention through environmental design and the use of police,
private security patrols, and security cameras would be employed as appropriate to make the
light rail facilities as safe and secure as possible. MTA’s existing light rail operations policies and
procedures, which are designed to address potential catastrophic events and to prevent
terrorist activities, would be expanded to include the Red Line. Design considerations such as
platform location and length, pedestrian crossings, and alignment design would be used to
ensure that the project operates safely.

Station Platforms and Park-and-Ride Facilities

The station platforms are being designed using MTA design principles to increase natural
surveillance opportunities. CCTV cameras would be placed on every platform and within park-
and-ride facilities, and monitored by MTA’s Transit Police and Operations personnel. Blue light
emergency phones would be available at regular intervals at park-and-ride locations. The ticket
vending machines would contain passenger assistance telephones that link to the central
control center. MTA’s transit police force would provide roving patrols along the LRT alignment,
at stations and at park-and-ride facilities. MTA personnel would monitor proof of payment.

Additional safety features would include public address systems on transit vehicles and on
station platforms to make emergency announcements. Safety elements that would be put in
place for multi-use paths and access to the station and park-and-ride lots would include
walkways, emergency phones, limited entry and exit points, and provisions for persons with
disabilities.

Rail Safety

Following MTA operating practices, onboard warning devices or bells would be sounded within
five seconds of an LRT vehicle approaching a grade crossing. Similarly, in accordance with
current MTA procedures, onboard warning bells would be sounded for approximately five
seconds as trains approach the station.
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At grade crossings with flashers and gates, stationary crossing bells would also ring for
approximately five seconds while the gate arms are lowered. At-grade crossings with traffic or
pedestrian controls (e.g., traffic signals), no crossing flashers, bells or gates are proposed.

Emergency Ventilation System
The emergency ventilation system for the Cooks Lane and Downtown Tunnels would be
developed in accordance with NFPA 130 fire safety standards.

Vehicular, Bicycle and Pedestrian Safety

As noted in Section 4.2 and Section 4.4, safety provisions would be made to minimize conflicts
between transit vehicles, automobiles, bicyclists, and pedestrians. Crossings would be clearly
marked with signage and pavement markings, and would be limited to dedicated locations. At
some locations, rail crossing gates would be used to stop vehicles at the railroad tracks. The
gates would include an active warning system that would alert the control center of
interference with the gates. Bicycle and pedestrian crossings would be provided at select street
and rail crossings.

Safety and Security during Construction Activities

The safety and security of construction workers and the general public would be a key element
of construction activities associated with the Red Line project. Introduction of on-site
construction equipment including heavy industrial cranes and trucks hauling excavated material
from access shafts on local roads would create potential safety hazards for pedestrians and
motorists. Numerous construction workers operating or working in concert with equipment at
the various construction staging area locations would also create increased opportunities for
safety and security breaches. The construction sites and related equipment would be
potentially vulnerable to safety and security violations, particularly during times of construction
equipment shutdown and construction site closure. Construction sites would be fenced off to
reduce these hazards. MTA will work with the construction contractors to ensure adherance to
applicable federal and state safety protocols as well as the following:

e MTA’s Red Line Safety and Security Management Plan (SSMP), dated April 2012, Section 8;
e MTA System Safety Program Plan (SSPP), dated December 2011, Section 18; and,
e MTA’s Contractor’s Safety and Health Guidelines (CSHG), dated March 2011.

The MTA’s Red Line SSMP, MTA’s multi-modal SSPP and the MTA’s CSHG require that
contractors develop a project-specific Safety and Health Plan. The overall goal of the plan would
be to identify, eliminate, minimize and/or control safety hazards and related risks by
establishing requirements, clear lines of authority and levels of responsibility and
accountability. Examples of safety- and security-related mitigation for construction activities
include:

e MTA contractors would install fencing and shielding at all construction sites to reduce
the vulnerability to trespassing and vandalism and to protect adjacent walkways and
streets.

e MTA contractors would install warning and guide signage to alert the public to the
presence of work areas. MTA contractors would physically separate work areas from
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public spaces during construction, including at times of equipment shutdown and site
closure. MTA contractors would install signage to enable the affected public to seek
alternative routes of travel in the vicinity of the construction sites.

Traffic on affected streets adjacent to construction sites would be managed through
enactment and enforcement of approved maintenance of traffic (MOT) plans that would
include lane closures, travel lane shifts, bus stop relocations, and relocated and
protected sidewalks and/or bicycle lanes. These plans would be developed during the
final design and construction phases of the project, through coordination with both the
Baltimore County and the City transportation departments.

The Contractor would prepare and implement Crane Safety Plans, among other project
specific items specified in MTA’s Contractor’s Safety and Health Guidelines (CSHG),
dated March 2011.

Detailed provisions for Contractor’s security requirements during construction are
provided in MTA’s Red Line Safety and Security Management Plan (SSMP), dated April
2012, Section 8.

Effects on Emergency Services

4.7

There are several emergency service providers located in the project study area, as
identified in the Final Environmental Impact Statement (FEIS) Chapter 5, Section 5.3.
These facilities are identified in Volume 2 Environmental Plate Series, Plate Series 1.
Among the community resources shown are: fire stations, police stations, and medical
facilities. During Final Design and construction, MTA will coordinate with emergency
service providers (police, fire, etc.) to minimize impacts and identify potential mitigation
measures for affected emergency service routes.

Transportation Commitments and Mitigation Measures

This section identifies commitments and mitigation measures for transportation-related
disciplines described and analyzed within this chapter of this Final Environmental Impact
Statement (FEIS). Additional commitments and mitigation measures for long-term operation
and short-term construction-related impacts to environmental resources are identified within
FEIS Chapter 5.

4.7.1

L3
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Public Transportation

Maryland Transit Administration (MTA) will hold meetings to inform the public on
proposed bus route changes prior to the initiation of bus revenue service.

MTA will develop and implement a plan to mitigate impacts to bus stops and routes
during construction. Specific mitigation measures could include:

o Temporarily relocate affected transit stops;
o Provide pedestrian areas for bus stops maintained in construction areas;

o Provide information along bus routes and on MTA’s website concerning any
changes to bus service and bus stops during construction activities; and,

4-103 Red Line FEIS — Volume 1 — Chapter 4: Transportation



December 2012

e MTA will maintain access and circulation within the Charles Center Metro Station during
construction of the Light Street Connector.

4.7.2 Roadways and Traffic

e MTA will work with the Maryland State Highway Administration, Baltimore County
Department of Public Works and Baltimore City Department of Transportation
concerning the integration of light rail operations with roadway operations throughout
the project corridor.

e MTA will coordinate with Johns Hopkins to maintain access to the Emergency Room at
the Johns Hopkins Bayview Medical Center during construction.

e  MTA will work with Maryland State Highway Administration, Baltimore County
Department of Public Works and Baltimore City Department of Transportation to
develop a Maintenance of Traffic Plan and Transportation Management Plan for
construction.

e MTA will provide a public outreach program to inform residents and businesses of
roadway delays and impacts related to construction activities.
4.7.3 Parking and Loading Zones

e MTA will work with the contactor to develop a plan to minimize the temporary loss of
parking during construction.

e MTA will coordinate with stakeholders and businesses affected by the loss of loading
zones to identify alternate or temporary loading areas during construction and final
design.

4.7.4 Pedestrian and Bike Access
e MTA will work with the construction contractors to maintain or provide notice of
alternative routing for pedestrian and bicycle access during construction.
4.7.5 Freight

e MTA will continue to coordinate with Norfolk Southern (NS), CSX, Amtrak and Canton
Railroad to minimize any potential impacts to freight operations resultant from
construction activities.

4.7.6 Safety

e MTA will work with the construction contractors to ensure adherence to applicable
federal and state safety standards.

e During Final Design and construction, MTA will coordinate with emergency service
providers (police, fire, etc.) to minimize impacts and identify potential mitigation
measures for affected emergency service routes.
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5. Environmental Resources, Consequences, and Mitigation

5.1 Introduction

This chapter presents the environmental resources, anticipated effects to those resources, and
measures that have been taken to avoid, minimize, and mitigate unavoidable effects. Additional
opportunities to avoid and minimize impacts will be considered as the project continues
through Final Design. Both adverse and beneficial effects are described for the No-Build
Alternative and for the Preferred Alternative, including short-term construction related effects
and long-term operational effects. Because much of the documentation of existing resources
and assessment methodologies are included in project technical reports and/or memoranda,
this chapter focuses on the effects and mitigation of resources that would occur if the Preferred
Alternative is selected for implementation. A brief summary of existing resources and methods
is included and the full details can be found in the project technical reports and/or memoranda.
Several of the technical reports have been included in Appendix I, and other references have
been identified in Appendix D. These project technical reports and/or memoranda include
additional information related to the inventory and assessment of resources and
methodologies.

Chapter 3 of this Final Environmental Impact Statement (FEIS), Construction Methods, and
Activities provides further detail on how the Preferred Alternative could be built based on the
level of engineering prepared to date.

a. Changes to this Chapter since the AA/DEIS

A number of changes have occurred since the Alternatives Analysis/Draft Environmental Impact
Statement (AA/DEIS) was issued including level of engineering detail, legislation and guidance,
available data, and additional efforts concerning the inventory of resources and potential
effects to those resources, as well as mitigation measures. The following is a listing of key
changes that have resulted in revisions to the assessment of resource effects and are described
in detail by resource in the reminder of this chapter:

e Environmental Justice Circular, effective August 15, 2012, on incorporating
environmental justice principles into plans, projects, and activities that receive funding
from Federal Transit Administration

e Publication of guidance by Maryland Department of Environment (MDE) in 2010 and
2011 on the technical procedures and calculations for the environmental site design
(ESD) requirements under the Stormwater Management Act of 2007.

e Field surveys and delineations of wetlands, trees and forested areas specific to the
Preferred Alternative

e Short-term construction effects assessed for a peak construction activity year of 2016
e Long-term effects assessed for the No-Build and Preferred Alternative for 2035
e Use of available 2010 Census data

e Detailed noise and vibration monitoring and assessments for locations along the
Preferred Alternative
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e I|dentification of property needs for construction and implementation of the Preferred
Alternative

e Identification of locations for traction power substations (TPSSs) and central instrument
houses (CIHs) locations as part of additional design for systems elements

e Identification of locatons for above ground elements related to underground station
location, such as ventilation buildings and station entrances

e I|dentification of the operations and maintenance facility location

e Corridor-wide visual assessments, now that more engineering detail is known for
stations and other above-ground elements

e Complete Draft Section 4(f) Evaluation (Chapter 6)

e Additional historic resource investigations including a refined Area of Potential Effect
(APE), coordination with Consulting Parties and meetings, and archeological field
investigations

e Further geological field investigations
e Additional investigation of potential contaminated soils

e More detail on utilities along the project study corridor

The following sections present the environmental resources, anticipated effects to those
resources, and measures that have been taken to avoid, minimize, and mitigate unavoidable
effects. Existing resources were identified, and environmental effects were assessed for the
entire project study corridor, which is generally defined as the study area for the Preferred
Alternative, including the project’s proposed limit of disturbance. The No-Build Alternative was
also assessed as a baseline condition.

5.2 Land Use and Zoning

5.2.1 Introduction and Methodology

The section characterizes and documents the land use, zoning, and development trends in the
project study corridor. For assessment purposes, an area extending approximately 200 feet on
both sides of the centerline of the Preferred Alternative alignment and within a one-half mile
radius surrounding proposed stations, park-and-ride lots and other ancillary facilities, including
tunnel portals and ventilation buildings, have been considered.

Information about land use was gathered by reviewing the comprehensive plans and zoning
maps for Baltimore County and City, as well as through verification from field visits to the
project study corridor. Additional details related to this Final Environmental Impact Statement
(FEIS) subject area can be found in the 2012 Land Use, Zoning, and Public Policy Technical
Memorandum (Appendix D).

For the purposes of this chapter, it should be understood that a change in use of a single parcel
is not the same as a change in the land use of the surrounding neighborhood. A commercial
district that loses one commercial building is still a commercial district. Similarly, a residential
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neighborhood that gains higher density residential uses, or compatible commercial
development, would still be a residential land use.

5.2.2 Existing Conditions

a. Land Use

General land use is described for the project study corridor beginning in the west in Baltimore
County and ending in the east in Baltimore City (Figure 5-1). The western end of the alignment
would be located entirely within Baltimore County where the land use is suburban in nature.
This area includes large federal employment centers, an indoor shopping mall, shopping
centers, and medium-density residential development.

At the City/County border, land use is dominated by the Gwynns Falls Greenway and Gwynns
Falls Trail. The greenway consists of more than 2,000 acres of publicly-owned land within the
Gwynns Falls stream valley and includes Leakin Park, one of the largest wilderness woodland
parks in the Eastern United States (www.gwynnsfallstrail.org, 2012).

Further east, the land use begins to shift to become more urban in nature and is characterized
by a mixture of medium density single-family attached and detached dwelling units, and multi-
family garden apartments. This area contains clusters of commercial, institutional, and
industrial uses.

Between Amtrak’s Northeast Corridor at the West Baltimore MARC Station and downtown
Baltimore, the land use within the project study corridor is primarily residential (single-family
attached dwelling units and multi-family apartments). The units are publicly and privately
owned, and many were constructed in the late 1990s as part of the HOPE VI project. HOPE VI is
a funding program sponsored by the US Department of Housing and Urban Development (HUD)
designed to eradicate severely distressed public housing areas. Continuing along Fremont
Avenue, south of Fayette Street, there are mostly older, vacant commercial buildings, some
vacant lots, and institutional uses (e.g., University of Maryland).

East of Martin Luther King, Jr. Boulevard is Baltimore’s central business district (CBD). Land uses
in the CBD are predominantly commercial (retail and office), but include a number of
institutional uses (government offices, educational facilities, health care facilities, and places of
worship) and some high-density residential areas.

East of the CBD is the Harbor East area which has been redeveloped within the past 15 years
and includes a mix of hotels, commercial, office, and mid-rise and high-rise residential uses. At
Central Avenue the land use changes to one- and two-story industrial uses mixed with some
commercial areas. At Broadway, the land use becomes more mixed with some first floor retail
and upper floor residential interspersed with single-family attached residential.

Further east in Canton, the land use become more industrial, including former industrial uses,
and are surrounded by single-family attached residential areas. Commercial uses are located
along Boston Street. Further east and northeast the land use consists predominantly of
residential neighborhoods with “main street” commercial uses along Eastern Avenue. At the
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