CROSS-COUNTY MetroLink Extension
Segment 1

Conceptual Design

Socio-Economic and Environmental
Analysis Final Technical Report

Prepared for the

East-West Gateway Coordinating Council
in association with the

Bi-State Development Agency

Missouri Department of Transportation

By Parsons Transportation Group
and Associated Consultants

August 1999



Cross-County MetroLink Extension
Segment 1
Conceptual Design
Socio-Economic and Environmental Analysis
Final Technica Report

Prepared for the
East-West Gateway Coordinating Council
In association with the
Bi-State Development Agency
Missouri Department of Transportation

By Parsons Transportation Group
and Associated Consultants

Chicago, Illinois
Draft May 1999
Finad August 1999



Contents

List of Figures

List of Tables
Acronyms
Executive Summary

Section 1: Introduction
1.1 Project Description
1.2 Project Background
1.3 Framework for Impact Assessment
1.4 Conceptual Design Considerations
Section 2: Alternatives Considered and Evaluated
2.1 Conceptual Alternatives Considered
2.2 Evaluation Alternatives
2.2.1 Corridor Alternatives
2.2.2 Section Alternatives / Options
Section 3: Existing Conditions
3.1 Transportation
3.2 Urban Design and Land Use
3.2.1 Existing Land Use, Zoning, and Plans
3.2.2 Existing Urban Designh Characteristics/Visual Resources
3.3 Economic Conditions
3.3.1 Community Demographics
3.3.2 Employment, Tax Revenues
3.3.3 Key Activity Centers
3.3.4 Potential Development and Redevelopment Areas
3.4 Environmental Setting

3.4.1 Natural Resources
3.4.2 Parklands

3.4.3 Noise, Vibration and Electromagnetic Fields
3.4.4 Electromagnetic Fields in the Environment
3.4.5 Air Quality

3.4.5.1 Attainment Status

3.4.5.2 Existing Air Monitoring
3.4.6 Cultural Resources

3.4.6.1 Historic Properties and Impact Area

2-7

3-4

3-28

Vi

ES-1

1-1
1-2
1-4
1-10

2-1
2-6
2-6

3-1

39

3-13
3-13
3-13
3-14
3-15
3-22
3-22
3-28

3-41
3-47
3-49
3-49
3-50
3-50



3.4.6.2 Archaeological Resources 3-55

3.4.7 Hazardous Materials 3-55
3.5 Financial Resources/Existing MetroLink 3-57
3.6 MetroLink 3-57
3.6.1 Cross-County Corridor and Future Extensions 3-57
Section 4: Transportation Impact Analysis Results and Possible Mitigation
4.1 Introduction/Analysis Approach 4-1
4.2 Transportation Impacts 4-2
4.2.1 Maximize Transit Ridership 4-3
4.2.2 Improve Accessibility 4-5
4.2.3 Increase Mobhility 4-9
4.2.4 Maximize Safety 4-14
4.2.5 Enhance Personal Security 4-30
4.2.6 Minimize Traffic Impacts (Reduction in Capacity of Other Modes) 4-39
4.2.7 Possible Mitigation 4-65
Section 5: Socioeconomic and Environmental Impact Analysis Results and Possible Mitigation
5.1 Introduction / Analysis approach 5-1
5.2 Urban Design/Land Use Impacts 5-2
5.2.1 Support Existing or Planned Land Use 5-2
5.2.2 Enhance Planned/Developing Major Activity Centers 5-4
5.2.3 Maintain Viable Access 5-5
5.2.4 Create Compatibility in Design Quality/Visual Resources 5-7
5.2.5 Possible Urban Design Mitigation 5-11
5.3 Economic Effects 5-15
5.3.1 Foster Development and Redevelopment 5-15
5.3.2 Enhance Economic Viability of Key Activity Centers 5-19
5.3.3 Enhance Corridor Tax Base 5-20
5.4 Environmental Impacts 5-22
5.4.1 Minimize Impact on Natural Resources 5-22
5.4.2 Minimize Displacement 5-26
5.4.3 Minimize Noise and Vibration and Electromagnetic-Related Impacts 5-29
5.4.4 Improve Air Quality 5-46
5.4.5 Minimize Construction Impacts 5-52
5.4.6 Minimize Impact on Cultural Resources 5-58
5.4.7 Achieve Equity 5-64
55 Costs and Financial Capacity 5-73
5.5.1 Maximize Cost-Effectiveness 5-73
5.5.2 Capital Costs 5-73
5.5.3 Operating and Maintenance Costs 5-75
5.5.4 Capital Cost Benefits 5-76
5.5.5 Trade-Offs 5-82
5.6 MetroLink Compatibility 5-83
5.6.1 Compatibility of Design Features 5-83
5.6.2 Opportunity for Developing Segments Il and Il 5-84
Section 6: Community Involvement and Agency Coordination

6.1 Community Engagement Process 6-1



6.2

6.1.1 Public Forums and Meetings
6.1.2 Community Issues Workshops
6.1.3 Stakeholder Meetings
Agency Coordination

6-3

6-1

6-5



List of Figures

1-1
2-1
2-2
2-3
3-1
3.2-1
331
3.3-2
34-1
3.4-2
3.4-3
34-4
3.4-5

3.4-6

34-7

3.4-8
4.2-1
4.2-2
4.2-3
4.2-4
4.2-5
4.2-6
4.2-7
4.2-8
5.4-1
5.4-2

Cross-County MetroLink Extension L ocation Map

Conceptual Alternatives, Cross-County ML Extension Segment | Corridor

Typical Vertical Alignments

Cross-County MetroLink Extension Segment | Candidate Alter natives
Existing Transportation Conditions

Cross-County MetroLink Extension Segment |: Land Use

Major Activity Centers

Development/Redevelopment Opportunities

Streams and Floodplains

Typical A-Weighted Sound Levels (imbedded in file)

Typical Vibration Levels (imbedded in file)

Noise Monitoring Sites

Range of Sixty-hertz Magnetic and Electrical Field Levelsin the
Environment

Representative Cross-Section of the CMT Marshall-Hunter 138 kV
Transmisson Line

Maximum Calculated Sixty-hertz M agnetic Fields (upper panel) and
Electric Fields Acrossthe CMT Marshall-Hunter 138 kV Transmission
Line Right-of-Way Under Normal Operating Conditions

National Register Historic Districts

Existing Conditions, Fall 98 - Spring 99 (Hanley and Eager Roads)
2020 Park-n-Ride Generated Trips, One-Access—Hanley Road Only
2020 Traffic, Without Park-n-Ride - One Access (Hanley & Eager)
2020 Total Traffic, One Access (Hanley & Eager)

Existing 1998 - 1999 (L ansdowne & Shrewsbury)

L ansdowne Park-n-Ride 2020 Site Generated Traffic

L ansdowne Park-n-Ride 2020 Traffic, without Park-n-Ride Traffic

L ansdowne Park-n-Ride 2020 Total Traffic with Site

Potential Displacements

Comparison of Balanced and Unbalanced Power Flows

1-3
2-2
2-3
2-5
3-3
3-6
3-16
3-17
3-23
3-30
3-32
3-34

3-43

3-45

3-46
3-51
4-42
4-43
4-44
4-45
4-46
4-47
4-49
4-52
5-30
5-41



3.4-2 Federally Listed Species Known to Occur in St. Louis County
3.4-1A Peak-Hour Short-Term (15-minutes) Property Line Ambient Noise
Measurements
3.4-2A Off-Peak-Hour Short-Term (15 minutes) Property Line Ambient
Noise Measurements

3.4-3 Long-Term (24-Hour) Property Line Ambient Noise
Measurements

3.4-4 University Mass Spectrometry Building Ambient Vibrations

3.4-5 Mass Spectrometry Building Ambient Vibration Spectra

3.4-6 Long-Term (24-Hour) Property Line Ambient Noise Measurements

3.4-7 Downtown Clayton Ambient Vibrations

3.4-8 Peak-Hour Short-Term (15 minutes) Property Line Ambient Noise
Measurements

3.4-9 Off-Peak-Hour Short-Term (15 minutes) Property Line Ambient
Noise Measurements

3.4-10 Long-Term (24-Hour) Property Line Ambient Noise Measurements

3.4-11 Existing LRT Passby 50-Foot Noise Measurements November 11, 1998

3.4-12 Existing LRT Passby 100-Foot Noise Measurements November 11, 1998

3.4-13 Controlled Speed Existing LRT Passhy 50-Foot Noise Measurements
April 28, 1999

3.4-14 Controlled Speed Existing LRT Passby 100-Foot Noise Measurements
April 28, 1999

3.4-15 Existing LRT Station 50-Foot Noise Measurements November 11, 1998

3.4-16 Existing LRT Station 100-Foot Noise Measurements November 11, 1998

3.4.4-1 Average and Maximum Magnetic Fields in Selected Transportation
Systems

3.4-24 National Ambient Air Quality Standards

3.4-25 Monitored CO Levels, Clayton Air Monitor

4.2-1 Estimated MetroLink (Segment I) Travel Times and Speeds

4.2-2 Estimated Travel Time Comparison

4.2-3 Population and Employment: 1990 and 2020

4.2-4 Population, Employment, and Activities within a One-Quarter-Mile
Walking Distance of Stations

4.2-5 Accident Data and Average Daily Traffic (1998); lllustrative
Intersections along the MetroLink Alignment

4.2-6 Accident Experience, 1996-1998

4.2-7 1997 Light Rail Collision Data

4.2-8 Capacity Analysis Results: Existing Volumes, A.M. Peak Hour

4.2-9 Capacity Analysis Results: Existing Volumes, P.M. Peak Hour

4.2-10 Capacity Analysis Results: Future Volumes, A.M. Peak Hour

4.2-11 Capacity Analysis Results: Future Volumes, P.M. Peak Hour

4.2-12 Possible Impacts Requiring Mitigation

5.2-1 MetroLink Station Location Characteristics

5.2-2 Transit Markets Served by Major Activity Centers

5.3-1 Real Property Tax Revenue Impact from Displacements

5.4-1 Summary of Potential Impacts to Federally Listed Species
Known to Occur in St. Louis County

5.4-2 Displacements/Properties Impacted by Alternative/Option

54.3.1-1 Land Use Categories and Metrics for Noise Impact Criteria

5.4.3.1-2 FTA Guidelines for the Significance of Noise Impacts

5.4.3.1-3 Ground Borne Vibration and Ground Borne Noise Impact Criteria

Vi

3-27

3-33

3-33

3-35
3-35
3-36
3-37
3-37

3-38

3-38
3-38
3-39
3-40

3-40

3-40
3-41
3-41

3-42
3-48
3-50
4-5
4-7
4-10

4-11

4-15
4-16
4-17
4-55
4-56
4-58
4-59
4-66

5-3

5-21

5-24
5-28
5-30
5-30
5-31



List of Tables

1-1 Design Objectives 1-4
1-2 Criteria and Measures by Category 1-6
331 Current and Potential Development Opportunities 3-18
34-1 Wetland Resourcesin the Cross-County MetroLink Extension

Segment | Project Area 3-25
34-2 Federally Listed Species Known to Occur in St. Louis County 3-27
3.4-1A Peak-Hour Short-Term (15-minutes) Property Line Ambient Noise

M easur ements 3-33
3.4-2A Off-Peak-Hour Short-Term (15 minutes) Property Line Ambient

Noise M easur ements 3-33
3.4-3 Long-Term (24-Hour) Property Line Ambient Noise

M easur ements 3-35
3.4-4 University Mass Spectrometry Building Ambient Vibrations 3-35
3.4-5 Mass Spectrometry Building Ambient Vibration Spectra 3-36
3.4-6 Long-Term (24-Hour) Property Line Ambient Noise M easurements 3-37
34-7 Downtown Clayton Ambient Vibrations 3-37
3.4-8 Peak-Hour Short-Term (15 minutes) Property Line Ambient Noise

M easur ements 3-38
3.4-9 Off-Peak-Hour Short-Term (15 minutes) Property Line Ambient

Noise M easurements 3-38
3.4-10 Long-Term (24-Hour) Property Line Ambient Noise M easurements 3-38
34-11 Existing LRT Passby 50-Foot Noise M easur ements November 11, 1998  3-39
34-12 Existing LRT Passby 100-Foot Noise M easurements November 11, 1998 3-40
3.4-13 Controlled Speed Existing LRT Passby 50-Foot Noise M easur ements

April 28, 1999 3-40
3.4-14 Controlled Speed Existing LRT Passby 100-Foot Noise M easurements

April 28, 1999 3-40
3.4-15 Existing LRT Station 50-Foot Noise M easurements November 11, 1998 3-41
3.4-16 Existing LRT Station 100-Foot Noise M easurements November 11, 1998 3-41
34.4-1 Average and Maximum Magnetic Fieldsin Selected Transportation

Systems 3-42
3.4-24 National Ambient Air Quality Standards 3-48
3.4-25 Monitored CO Levels, Clayton Air Monitor 3-50
4.2-1 Estimated MetroLink (Segment |) Travel Timesand Speeds 4-5

Vi



4.2-2
4.2-3
4.2-4

4.2-5

4.2-6
4.2-7
4.2-8
4.2-9
4.2-10
4.2-11
4.2-12
5.2-1
5.2-2
5.3-1
5.4-1

5.4-2

54.3.1-1
54.3.1-2
5.4.3.1-3
54.3.1-4

5.4.3.1-5
5.4.3.1-10
54.3.1-11
5.4.3.1-6
4.5.3.1-7
5.4.3.1-8
5.4.3.1.4-9
5.4.3.1.4-10
54.3.2-1
5.4.3.2-2

5.4.4-1
5.4.4-2

Estimated Travel Time Comparison 4-7

Population and Employment: 1990 and 2020 4-10
Population, Employment, and Activitieswithin a One-Quarter-Mile
Walking Distance of Stations 4-11
Accident Data and Average Daily Traffic (1998); Illustrative
I nter sections along the MetroLink Alignment 4-15
Accident Experience, 1996-1998 4-16
1997 Light Rail Collision Data 4-17
Capacity Analysis Results: Existing Volumes, A.M. Peak Hour 4-55
Capacity Analysis Results: Existing Volumes, P.M. Peak Hour 4-56
Capacity Analysis Results. Future Volumes, A.M. Peak Hour 4-58
Capacity Analysis Results: Future Volumes, P.M. Peak Hour 4-59
Possible Impacts Requiring Mitigation 4-66
MetroLink Station L ocation Characteristics 5-3
Transt Markets Served by Major Activity Centers 5-4
Real Property Tax Revenue Impact from Displacements 5-21
Summary of Potential Impactsto Federally Listed Species
Known to Occur in St. Louis County 5-24
Displacements/Properties Impacted by Alter native/Option 5-28
Land Use Categoriesand Metricsfor Noise Impact Criteria 5-30
FTA Guideinesfor the Significance of Noise |mpacts 5-30
Ground Borne Vibration and Ground Borne Noise Impact Criteria 5-31
Washington University Vibrational Displacement Limits
(Near the Proposed MetroLink Corridor) 5-31
LRT Noise Impact Assessment Summary without Mitigation 5-32
LRT Noise Impact Assessment Summary without Mitigation 5-33
Washington University Mass Spectrometers Vibrational Displacement Limits
5-34
LRT Noise Impact Assessment Summary without Mitigation, Clayton CBD
5-35
LRT Noise Impact Assessment Summary without Mitigation, Galleria/
Richmond Heights 5-35
LRT Noise Impact Assessment Summary without Mitigation 5-36
Rail Transit Noise Mitigation M easures 5-38
Rail Trangt Vibration Mitigation M easures 5-39
M easurements of Static Magnetic Fields Associated with the MBTA
Green Line Rail Vehicles 5-42
M easurements of Extreme L ow Frequency Magnetic Fields Associated with the
MBA Green Line Rail Vehicles 5-43
Adjusted 2020 Background CO Levels Used for Modeling 5-48
Receptor Locations Studied (Air Quality ) 5-48

Vii



5.4.4-3
5.4.4-4
5.4.4-5
5.4.4-6
5.4.4-7

5.4.5-1
5.4-8

5.4-9
5.4-10

5.4-11

5.4-12

5.4-13

5.4-14
5.4.7-1

CO Analyss Modded One-Hour CO Concentrations (Skinker/FPP)
CO Analysis: Modeled One-Hour CO Concentrations (Hanley/Dale)
CO Analyss: Modeled Eight-Hour CO Concentrations (Skinker /FPP)
CO Analysis. Modeled Eight-Hour CO Concentrations (Hanley/Dale)
Daily Networ k-Wide Emissions Reductions, Wintertime, 2020 Regional
Networ k

Construction Noise at Right-of-Way

Ridership vs. Capital Cost Investment - Section 1: Forest Park through
Universty City

Ridership vs. Capital Cost Investment - Section 2: Downtown Clayton
Ridership vs. Capital Cost Investment - Section 3.1: Galleriato
Manchester

Ridership vs. Capital Cost Investment - Section 3.2: Manchester to Deer
Creek

Ridership vs. Capital Cost Investment - Section 4:Deer Creek to
Lansdowne

Overall Capital Cost per Mile

Ridersper Capital Cost Investment

Minority and L ow-lIncome Populations

viii

5-49
5-49
5-50
5-50

5-51
5-56

5-65
5-65

5-66
5-66
5-67
5-67

5-69
571



ACro nyms

ACOE
ADA
ADT
AIRS
AQ
ASM

BMP
BN&SF
BSDA

CBD
CERCLA
CERCLIS

CEl
CFR
cfs
CMAQ
CMT
Cco

dB
dBA

EIS

ELF
EPA
ESA
EWGCC

Note: See USACE

Americans with Disabilities Act

average daily traffic

Aerometric Information Retrieval System
Air Quality

Archaeological Survey of Missouri

Best Management Practice
Burlington Northern & Santa Fe Railroad
Bi-State Development Agency (Bi-State)

central business district

Comprehensive Environmental Response Compensation and Liability Act
Comprehensive Environmental Response Compensation and Liability

Information System
Comprehensive Evaluation Inspection
Code of Federal Regulations

cubic feet per second
Congestion Mitigation and Air Quality
Citizens for Modern Transit
carbon monoxide

decibel
A-weighted decibels

Environmental Impact Statement

Extreme Low Frequency

Environmental Protection Agency

Environmental Site Assessment

East-West Gateway Coordinating Council (The Council)



FEMA Federal Emergency Management Agency
FHWA Federal Highway Administration

FIFRA Federal Insecticide, Fungicide, Rodenticide Act
FTA Federal Transit Administration

FGT fixed-guideway transit

FY fiscal year

HC Hydrocarbons

HI Heavy Industrial

HCM Highway Capacity Manual

HOV high-occupancy vehicle

HVAC heating, ventilation, air conditioning

Hz Hertz

ITE Institute of Transportation Engineers

ITS Intelligent Transportation Systems

kv kilovolt

Leq Noise level fluctuating over a given period of time
Lan Noise level averaged over a 24-hour period
LID light industrial

LM light manufacturing

LOS level of service

LRT light-rail transit

LRTP Long-Range Transportation Plan

LRV light-rail vehicle

LUST leaking underground storage tank

MDNR Missouri Department of Natural Resources
mG milligauss

MINUTP traffic analysis modeling program

MoDOT Missouri Department of Transportation

MPO Metropolitan Planning Organization

mph miles per hour

MSA metropolitan statistical area

MSD Metropolitan Sanitary District

MTIA Major Transportation Investment Analysis
NAAQS National Ambient Air Quality Standards

NAC noise abatement criteria

NEPA National Environmental Policy Act

NFRAP No Further Remedial Action Planned

NOy nitrogen oxides

NPDES National Pollutant Discharge Elimination System
NRHP National Register of Historic Places

2



NWI

Oo&M
OSHA

Pb
PDC
PM
PM10
PPM
PUD

RCRA
ROW

SARA
SHPO
sip
STIP
SO,
sov
SQG
SR

TAZ
TDM
TEA
TIF
TIP
TOD
TRIS
TRRA
TSCA
TSD
TSM

UMSL
upP
USACE
USDA
USDOT
USEPA
USGS
UST
USFWS

National Wetland Inventory

ozone
operations and maintenance
Occupational Safety and Health Administration

lead

Planned Development Commercial
particulate matter

particulate matter under 10 microns in size
parts per million

Planned Unit Development

Resource Conservation and Recovery Act
right-of-way

Superfund Authorization and Reauthorization Act
State Historic Preservation Office
State Implementation Plan
Statewide Transportation Improvement Program
sulfur dioxide
single-occupancy vehicle
Small Quantity Generators
Single family Residential

transportation analysis zone
transportation demand management
Transportation Equity Act

Tax Increment Financing

Transportation Improvement Program
transit-oriented development

Toxic Chemical Release Inventory System
Terminal Railroad Development Commercial
Toxic Substances Control Act

Treatment, Storage, Disposal
transportation system management

University of Missouri, St. Louis

Union Pacific

United States Army Corps of Engineers

United States Department of Agriculture

United States Department of Transportation
United States Environmental Protection Agency
United States Geological Survey

underground storage tanks

United States Fish and Wildlife Service

3



v/c volume to capacity ratio
Vdb vibrational velocity decibel
VMT vehicle miles traveled
VOCs volatile organic compounds



Executive Summary

Project Description

East-West Gateway Coordinating Council (the Council) and its partner agencies, Bi-State
Development Agency (Bi-State) and Missouri Department of Transportation (MoDOT), are
planning the congtruction of alight rail transt line extension in the Cross-County Corridor. The
proposed Cross-County MetroLink Extension, known as Segment |, extends 7.8 milesfrom the
existing Forest Park MetroLink station in the City of St. L ouiswest through downtown Clayton
then south to Maplewood and Shrewsbury near 1-44 (from DeBaliviere to Lansdowne).
Conceptual designsfor twomajor build alter nativeshavebeen developed. Thisconceptual design
sudy builds on previous work done by the Council during the Cross-County Major
Trangportation Investment Analysis (MTIA) studies, including the selection of the MetroLink
routein September 1997.

Light rail trangt stations are currently being proposed at Forest Park Parkway/Skinker
Boulevard, Millbrook Avenue/Big Bend, Carondelet Plaza, downtown Clayton, the Galleria,
Citizens for Modern Trangt right-of-way (CMT) and Eager Road, CM T and Manchester Road,
Sunnen Business Park at L aclede Station Road, or CMT and Big Bend, and a terminal station
at either Lansdowne Avenue (south of 1-44) or at CMT and Deer Creek (north of 1-44). A
MetroL ink maintenance facility and a park-n-ride facility are proposed in conjunction with the
terminal station. Another park-n-ridefacility would be constructed at the Eager Road station.

Project Setting
The Cross-County/Segment | corridor is 8.2 miles long (7.8 miles from DeBaliviere to
Lansdowne). Itislargely abuilt-up areatraversing very heter ogeneousland usesthat rangefrom

residential to ingtitutional to commercial to industrial. These land usesinclude areasthat are
significant in termsof ther history, density or level of activity, and/or regional economicimpact.
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Thecorridor can bedivided into three highly distinctive subar eas.

. Forest Park/University City. This area is dominated by the presence of existing high-
quality residential neighborhoods, educational institutions, and Forest Park.

. Clayton/RichmondHeights. Thisisamixed-usesubar eathat includesdowntown Clayton;
major commer cial/retail areas, including the Galleria; and residential uses. Downtown
Clayton isa place of work for morethan 30,000 per sonsand hasa compact, high-density
core.ltissecond only tothe St. L ouiscentral businessdistrict (CBD) in itsconcentration
of office activities.

. South/I-44. Thissubareaisthemost diver se, with many typesof development. It includes
business/industrial uses, significant commercial centers, and residential neighbor hoods.
The potential right-of-way isvery different from that in the other two subareasin that it
primarily follows an old railroad right-of-way. Thisisin contrast to the Forest Park and
Clayton subareas which largely use public street rights-of-way (although even these
streetsformerly served astrolly rights-of-way).

Froman urban design per spective, these locations present very different relationships between
the transit facility and adj acent land-uses. Because of thesedifferent corridor characteristics, the
recommended engineering and urban design conceptsfor the M etroL ink extension incor por ate
strategiesto enhancetheurban characteristicsthat areuniquetotheresidential neighbor hoods.
They also incor por ate strategies that would take advantage of the new transt accessbility to
promote desirablegrowth and development. Theelementsof these strategiesar e connected with
threerdationshipsto becaptured in thedesign: (1) land-use change/development opportunities,
(2) trangt/land-use relationships, and (3) compatibility and unique urban characteristics.

Level of Analysis

Thisdraft environmental analysisreport presentsthe socioeconomic and environmental benefits
and impacts of the conceptual design alternatives for the Cross-County MetroLink Extension
Segment | project. The environmental analysis results will be integrated with the engineering,
transportation, operations, cost, and financial analyses results for use in determining the
preferredconceptual design. Theenvironmental analysisfor the previousplanning studiesinthe
Cross-County MetroLink corridor included a broad review of environmental factors to identify
notable issues and constraints. Wher e appropriate, that infor mation provided the starting point
for this analysis. However, because this analysis required that the MetroLink extension
alternatives be evaluated at a level of detail necessary to make informed design decisions, a
mor e rigor ous analysis was conducted.

ES-2



Sincethe Cross-County MetroLink Extension Segment | project will befinanced with local funds
(i.e., no federal dollars), federal National Environmental Policy Act (NEPA) environmental
regulations do not apply. However, theleve of analysisfor thisreport isconsstent with Council
onEnvironmental Quality guidanceon environmental impact assessment asimplemented through
NEPA. This analysis report is similar to an environmental assessment completed under the
auspices of NEPA. Input regarding the relevant resour ce areas was collected from areview of
previous studies and reports, technical staff field investigation, agency coordination, and input
received from community engagement activities. The most current data from local sour ces and
recent aerial photography, supplemented by fieldwor k, wasused in theanalysis. M ethodologies
usedin theanalysisof resour ceissuesaredocumented in theSocioeconomicand Environmental
Methodology Draft Technical Report, which was prepared for this MetroLink project. All
references in this document to federal regulations other than NEPA (e.g., Section 106 of the
National Historic Preservation Act and Section 4(f) of the U.S. Department of Transportation
Act) arefor guidance purposes only with regard to the environmental analysis being conducted
for this conceptual design study.

Alternatives Evaluated

After considering a full range of conceptual design alter natives, two basic design configur ations
were retained for detailed analysis. aFully Grade-Separ ated Alter nativeand an alter nativelight
rail trangit operating at-grade in public rights-of-way with grade-separated sections to avoid
conflict with other major highway and railroad crossings, known as the At-Grade/Grade-
Separ ated Combination Alternative. These alternatives describe concepts that would extend
throughout the Segment | corridor. In addition, certain limited optionswer eidentified that would
affect only certain sections of the corridor.

Corridor Alternatives
Fully Grade-Separated Alternative

. Thisalter nativeisabelow-ground alignment using a cut-and-cover design from theFor est
Park Station (at DeBaliviere) to the east edge of downtown Clayton (near Forsyth
Boulevard) at Forest Park Parkway; the MetroLink facility to be located within the
existing right-of-way of Forest Park Parkway and Millbrook Boulevard.

. Within downtown Clayton, the alternative is a below-ground alignment, using cut-and-
cover design, extending under Forsyth Boulevard and following an alignment to the west
under Carondelet Plaza and Carondelet Avenue to Brentwood Boulevard, then south to
Galleria Parkway, then east under Galleria Parkway to the CMT right-of-way; the
MetroLink facility would belocated within existing str eet right-of-way except in the east
edge of downtown Clayton where the alignment would cross through existing private
(vacant) property. For thesection along Car ondelet Avenue, an option wasdeveloped for
using a bored tunnd construction techniquerather than cut-and-cover. Thiswould affect
the profile of the line, which would become somewhat deeper.
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. AlongtheCMT right-of-way, theM etr oL ink extension would bebuilt at ground level from
south of the Galleria Parkway to Flora Avenue. At Flora Avenue, the MetroLink
alignment would ascend on an elevated structur ethr ough the Sunnen BusinessPark, over
Big Bend Boulevard, Deer Creek, and 1-44 to the Lansdowne Avenue Station and
terminus.

At-Grade/Grade-Separated Combination Alternative

. This alternative is a below-grade alignment at the Forest Park Station extending west
below Forest Park Parkway (cut-and-cover), and transtioning upwar d to existing ground
level at a point approximately 1,000 feet west of DeBaliviere Avenue. The MetroLink
extension then would continuein themedian at-gradeto a point 600 feet west of Big Bend
Boulevard, whereit would trangtion back down to below ground and extend below ground
(cut-and-cover) to the east edge of downtown Clayton.

. Within downtown Clayton, the MetroL ink extenson would transtion up to ground level
at Forsyth Boulevard and continue west along the north edge of Carondelet Plaza to
Hanley Road, and along Carondeet Avenue through the downtown core, turning south
along thewest side of Meramec Avenue. South of Bonhomme Avenue, thetrackswould
be elevated at Forest Park Parkway. The alignment could follow a path along the south
edge of the highway or over the eastbound lanes to the CMT right-of-way. The
MetroLink extension would cross existing private property in the section east of Hanley
Road. It would follow the centerline of Carondelet Avenue, staying within the
right-of-way; it would belocated in public right-of-way (and a portion on private property
at Carondédet and Meramec) for theremainder of this section.

. Along the CMT right-of-way, the MetroLink extension would be at ground level from
Forest Park Parkway south to Flora Avenue. At Flora Avenue, it would descend to a
beow-ground (cut-and-cover) alignment thr ough the Sunnen BusinessPar k, passingunder
the Union Pacific (UP) railroad. South of therailroad, the M etroL ink alignment would be
at-grade, crossing Big Bend Boulevard and Oxford Avenue. From this point south, it
would be on an elevated structure over Deer Creek and 1-44 to the Lansdowne Avenue
Station.

Section Alter natives/Options

For certain limited sections along the two corridor alternatives described above, there are
additional alternatives or design options.
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Substitute sectionsfor the At-Grade/Grade Separated Combination Alter native include:

. South Edge At-Grade. Along Forest Park Parkway and Millbrook Boulevard, the track
would be at-grade but along the south edge (not in the median) of the roadway. The at-
grade alignment would transition to a below-grade location at a point east of Throop
Avenue and continue under ground to the east edge of downtown Clayton, whereit would

riseto the ground surface.

. Skinker Boulevard and Big Bend Boulevard Underpasses. For theat-gradealternative,
in either a median or south edge location, special underpasses could be included as

follows:

a. At Skinker Boulevard and Forest Park Parkway for the at-grade alter natives,
median alter native (not south edge alter native), special under passes could be

included asfollows;

. Transit underpass. The MetroLink trackswould transtion from at grade
to pass underneath Skinker Boulevard, with the station located under
Skinker Boulevard. Thetransitionswould occur west of DesPeresAvenue

and east of Hoyt Drive.

. Roadway underpass. Two lanes (one in each direction) on Skinker
Boulevard would be placed in an under passbeneath Forest Park Par kway

to enhance traffic capacity at thisintersection.

b. At Big Bend Boulevard and Millbrook, also for the at-grade alter native, median
alignment, a special transit under pass could be included. The MetroLink tracks
would transition from at grade at Throop Drive to pass underneath Big Bend
Boulevard, with the station located under Big Bend Boulevard. Thetrackswould
stay under ground, connecting with theunder gr ound section about 400 feet west of
Big Bend Boulevard, which isincluded in the at-grade combination alter native.

. Downtown Clayton Elevated. Within downtown Clayton from Forsyth Boulevard (east
downtown edge) tothe CM T right-of-way, thisoption entailsan elevated transit structure
following thenorth edge of Forest Park Parkway. TheMetroLink extension would cross
over Forest Park Parkway west of Meramec and run paralld to the south side of the
parkway on an elevated structure until curving southward into the CMT right-of-way.
There would be two optionsfor vertical and horizontal alignment in the section between
Hanley Road and M eramec. One option would be a high-profile alignment, which would
befully grade-separ ated and lar gely over Shaw Park Drive. Thesecond option would have
alower profileand beconstructed over thewestbound lanesof Forest Park Parkway. This

option would inter sect Bemiston Avenue and the Central Avenueramp at grade.
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. Forest Park Parkway At-Grade. Within downtown Clayton, following a horizontal
alignment similar tothe Forest Park Parkway elevated, thisoption featuresa profilethat
would be lower, crossing Forsyth Boulevard at grade, then rising to an elevation
equivalent toForest Park Parkway near theRitz Carlton Hotel. Thealignment would pass
over Hanley Road, under Bemiston Avenue, under Central Avenue Ramp, and over
Forest Park Parkway from Meramec Avenue west tothe CMT right-of-way.

. Carondelet/Brentwood At-Grade. This would be an optional at-grade alignment in
downtown Clayton. Rather than turning from Carondelet Avenue at M eramec, theroute
would continue west to Brentwood, then turn south alongthewest sideof thestreet. Near
ShawPark Drive, thisoption would transtion to an elevated alignment, tur ning west over
Shaw Park Drive and then over Forest Park Parkway tothe CMT right-of-way.

. Galleria Elevated. In the Galleria area from approximately Clayton Road to Galleria
Parkway, the M etroLink extension would ascend from the CM T right-of-way over 1-170
to follow an alignment east of and paralle with Brentwood Boulevard; at Galleria
Parkway, it would curve east back over 1-170to the CMT right-of-way.

. Laclede Station Road At-Grade/Elevated. I nthe section from Flora Avenueto Big Bend
Boulevard, the MetroLink extension would leave the CMT, following L aclede Station
Road at grade from Flora Avenue south past Sunnen Drive. At this point, thealignment
would become elevated, curving eastward and parallé to the north edge of therailroad
tracks, and back toward the CMT right-of-way. At the CMT, it would ascend over the
railroad tracksand follow the CMT over Big Bend Boulevard.

A substitutefor either theFully Grade-Separ ated or theAt-Grade/Grade-Separ ated Combination
Alternativeis:

. Deer Creek Terminal Station. As an option to extending the MetroLink alignment to
L ansdowne Avenue, the MetroL ink extension could end north of Deer Creek (north of
[-44) in alocation just east of Big Bend Boulevard.

Summary of Benefits and Impacts

As noted this draft analysis report presents the analysis results for the trangportation, urban
design, economic, environmental impact, costsand finances, and M etr oL ink compatibility design
objectivesfor theCross-County Corridor. Theseanalysisresultsarepresented in Section 4 and
Section 5. Tables4-6through 4-11 of theEvaluation ResultsFinal Technical Report summarize
the transportation, socioeconomic, and environmental benefits and impacts for all six design
objectives. Refer to these tables for an overview summary of the Cross-County MetroLink
Extension's benefits and impactsfor each corridor alternative and section option.
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Community and Agency Coordination
Community Participation

The community engagement process for the Cross-County MetroLink Extension Segment |
Conceptual Design Study is being implemented by the Council, its partner agencies, and a
consultant team. Phase | of the process—a public forum and three community issues
wor kshops—was carried out in September and October 1998. Attendance at the four sessions
was estimated at mor e than 800; 727 sign-in car ds wer e collected.

Although the primary purpose of the forum was to provide information rather than to solicit
comments, public comment formsweremadeavailableto individualswho wished to convey ther
comments to the Council and study team in writing. Comments wer e received concerning the
engagement process and forum specifically, community impacts, and design recommendations
and preferences. Community impact issues raised included concern about noise levels and
vibration, vehicular and pedestrian safety, traffic, parking, urban design and aesthetics, costs,
timing, and serving the young and elderly. Participants also expressed a variety of preferences
regarding route location and profile, station design and location, integration with other forms of
trandt, and expansion.

Thewor kshops wer e organized for specific areas of the corridor and included small group work
sessions. Participantsasked questionsabout thefollowing: par kingimpactson neighbor hoodsand
Clayton businesses, methods for estimating costs and assessing impacts, design requirements
for stations, strategies to control parking, signal phasing, noise mitigation, right-of-way
requirements, pedestrian and bike safety, and traffic congestion. Regarding perceptions of
positive influences, participants mentioned potential improvements in traffic congestion, air
quality, and improved connections to the airport, downtown, and sports facilities. Community
cohesiveness, economicdevelopment,impr oved accessibility for theelderly, and impr oved access
to jobs also wer e mentioned.

Phase |l of the community engagement processincluded many meetingswith municipalitiesand
groups. The round of public meetings was intended primarily as informational or educational.
These sessions wer e designed to provide city officials, the public, and other stakeholders with
gr eater accessto thedesign consultantsand moreoppor tunitiesto have questionsanswer ed and
concer ns addressed. The team also sought to distribute information more widely, ensuring that
property owners and stakeholder sthroughout the region had opportunitiesto learn mor e about
the design alter natives and the ways these alter natives will be evaluated. M eetings wer e held
withtheCity of &t. Louis, . L ouisCounty, Clayton, Brentwood, Richmond Heights, M aplewood,
Shrewsbury, Universty City, Washington University, Forest Park Advisory Board, St. Louis
County Municipal League, League of Women Voters, Richmond Heights and Brentwood
Chambers of Commerce, CM T Transit Coordinators, Hanley Industrial Court, Sunnen Business
Park, and many other civic groups and public/private stakeholders. Also, as part of the
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community outreach for the project, a telephone hot-line, email address, and a web site were
maintained. A Community Working Group comprised of municipal representatives, civicleaders
and inter ested residents, held monthly meetingsto discusspr oj ect issuesand obtain infor mation.
During Phase 11, the final phase of the community engagement process, additional public
meetings will be held in early June 1999 to present the analysis results of the Cross-County
MetroLink Extension Conceptual Design Study.

Agency Coordination

Inearly February 1999, the Council contacted thefollowing resour ce and regulatory agenciesto
informthem of theCross-County M etr oL ink Extension Segment | Conceptual Design Study: U.S.
Environmental Protection Agency (Region VII); U.S. Department of the Interior, Fish and
Wildlife Service and Water Resour ces Division—U.S. Geological Survey; U.S. Army Corps of
Engineers (St. LouisDigrict); Federal Highway Administration; Federal Transit Administration;
Missouri Department of Conservation, State Historic Preservation Officer; and Missouri
Department of Economic Development, Division of Motor Carrier & Railroad Safety.

Regulatory agency technical staff havealso provided infor mation tothestudy team for the Cr oss-
County MetroL ink Extension pr oject duringthedatacollection and environmental analysisphase
of the project. The study team has coordinated with the Missouri Department of Natural
Resour ces, U.S. Fish and Wildlife Service, U.S. Corps of Engineers, Missouri State Historic
Preservation Office, St. Louis County, and other local, county, and state agencies.
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1
| ntroduction

1.1 Project Description

East-West Gateway Coordinating Council (the Council) anditspartner agencies, the Bi-State Devel opment
Agency (Bi-State) and theMissouri Department of Transportation (MoDOT), are planning theconstruction
of alight rail trangt line extenson in the Cross-County Corridor. The proposed Cross-County MetroLink
Extenson, known as Segment |, extends 7.8 miles from the existing Forest Park MetroLink Station in the
City of St. Louiswest through downtown Clayton then south to Maplewood and Shrewsbury near 1-44
(from DeBdliviere to Lansdowne) (see Figure 1-1). Conceptua designs for two mgor build dternatives
have been developed. This conceptua design sudy builds on previous work done by the Council during
the Cross-County Mgor Trangportation Investment Andysis(MTIA) studies, including the selection of the
MetroLink routein September 1997. Light rail trangit stations are currently being proposed at Forest Park
Parkway/Skinker Boulevard, Millbrook Avenue/Big Bend, Carondelet Plaza, downtown Clayton, the
Gdleria, Citizensfor Modern Trangt right-of-way (CMT) and Eager Road, CM T and Manchester Road,
Sunnen Business Park a Laclede Station Road, or CMT and Big Bend, and atermina station at either
Lansdowne Avenue (south of 1-44) or at CM T and Deer Creek (north of 1-44). A MetroLink maintenance
fadility and apark-n-ridefacility are proposed in conjunction with theterminal station. Another park-n-ride
facility would be congtructed at the Eager Road station.



1.2 Project Background

Since MetroLink went into operation in 1993, planning and investment studies have been carried out,
focuang primarily on the most heavily traveled section of the region: the Cross-County corridor. These
sudies culminated in a decision to extend MetroLink from the vicinity of Forest Park west and south into
. Louis County.

Because of the size of the Cross-County corridor, the expansion of MetroLink has been concelved to
occur in three stages. Thefirst stage, Segment |, would extend west through the University City/Clayton
area and then south dong the CMT right-of way through the communities of Richmond Heights,
Brentwood, and Maplewood to a terminus in Shrewsbury. The second stage, Segment |1, would be a
southward extenson from Shrewsbury to south . Louis County in the vicinity of Butler Hill Road. The
third stage, Segment 111, would connect to Segment | in the Clayton area and extend north to Forissant
(see Figure 1-1).

The subject of this Draft Socioeconomic and Environmentd Analysis Technical Report is the firg stage
(Segment 1) only.

The Cross-County MetroLink Extension Segment | Conceptua Design Study will make recommendations
for the basic lements of the MetroLink extension; i.e., horizontal and vertica dignment, Sation location
and layout, and location of mgor support facilities. The level of detail is sufficient to describe candidate
MetroLink locations and determine what they would cost (capital, operating, and maintenance costs). The
potential socioeconomic and environmental benefits and impacts of the construction and operation of
MetroLink have aso been andyzed.

The level of desgn detal is not to be congdered find or even preliminary. Prdiminary and find design
activitieswill be undertaken after a decision is made about a preferred design at the conceptud level. In
this conceptual phase of the work, previous planning results and additiond ideas about the MetroLink
extension were consdered. These possihilities were examined rddive to feashility, from a physica and
operaiond perspective. The results of the initial evauation and screening of conceptud dternatives were
a st of candidate alternatives that were evauated in further detail.

The Cross-County MetroLink Extenson dternatives and the environmental analyss results for these
dternatives are described in this draft technical report. For the dternatives where impacts are identified,
mesasures to mitigate impacts and/or make adjustments and modifications to the design may be required.
Such modifications would be intended to improve the conceptua design relaive to the project's design
objectives and evauation criteria. The results of the environmental andys's and dternatives evauation
activitieswill provideinformation for selecting apreferred dternative. In the summer of 1999, the preferred
dternaive will be sdected by the East-West Gateway Coordinating Council Board of Directors, and the
Bi-State Development Agency will then be authorized to proceed with the prdiminary and find design.



Cross-County Corridor
MetroLink Extension

OLWVE \\‘\.‘M
5 \
CLANTON
—_—
E =)
=
& =
N B
=
34 7
,-'/ ™~
AaceTd O
L

e

%
LEGEMND ﬁ*-l
— Segment | (5
— Segment Il (S11)
® W MSegment I {51 Sy,
o Exlating MstroLink Routs - $
ot i Scale
=|| EAST-WEST GATEWRY
IS CODRDINATING GOUNGIL




1.3 Framework for Impact Assessment

The development and environmental andysis of the conceptua design aternatives have been undertaken
within a framework defined by transportation, engineering, and urban design consderations. Such a
framework establishes important relaionships that are manifested in the conceptud design in terms of
location of MetroLink relative to adjacent land use, location of stations and connections to stations from
the community, design characterigtics and quditiesin rdation to the surrounding area, and performance of
trangt in relaion to the distance traveled (trave time) and the increased trade area or access areathat the
new trave line creates.

Conggtent with the analysis framework noted above, the MetroLink alternatives have been designed
according to the design objectives listed in Table 1-1.

Table1-1

DESIGN OBJECTIVES

1 Provide high-qudity public trangportation service to improve mobility and

Transportation access bility and to enhance the attractiveness of MetroLink as amode of choice
without diminishing the performance of the regiond trangportation system.

2 Desgn facilities that are competible with the character of the corridor and that

Urban Desgn are coordinated with and contribute to existing and planned land use in areas
generdly contiguous with MetroLink and the region asawhole,

3 Contribute to desirable economic and community development in the corridor

Economic and the region.

4 Have maximum pogitive and minimum negetive impects on the environment in the

Environmentd neighborhoods and indtitutions in the corridor, and do not have

Impact disproportionately high and adverse human hedth or environmenta effects on
children or on minority and low-income populations.

5 Make cogt-effective investments that are affordable relative to anticipated

Cogt and financia resources and that do not compromise the potentia for future

Finances extensons.

6 Dedgn facilities that are condstent and compatible with the existing and future

MetroLink MetroLink system.

Comptibility




Table 1-2 liststhe Sx design objectives and associated evaluation criteriaand measureswhich provide the
framework for the andysis of the conceptua design dternatives. Table 1-2 is consstent with Table 1 of
the Socioeconomic and Environmental M ethodology Draft Technica Report and Table 2 of the Evaluation
Methodology Draft Technica Report. The set of criteria and measures shown in Table 1-2 were used to
evauate the corridor-level dternatives and section aternatives/options.



Table1-2
CRITERIA AND MEASURESBY CATEGORY

Objective Criterion

Measure

() Transportation A. Maximize transit ridership

(Light Rail Transit (LRT) in
combination with bus users)

B. Improve accessibility

C. Increase mobility

D. Maximize safety

E. Enhance traveler’ s sense
of personal security

F. Reductionsin capacity for
other modes

o e

Estimated daily ridership
Estimated work trip ridership per day
Estimated ridership for special events

Weighted travel times to major employment * centers
in corridor

Weighted travel times to major employment? centers
outside of corridor

Residentia population within 1/4 mile walking
distance of LRT stations

Employment locations within 1/4 mile walking
distance of LRT stations

Number of health care, educational, recreational,
commercia and social servicelocations within 1/4 mile
of LRT stations

Changein total travel timefor arepresentative sample
of trips within the corridor and trips with one end
outside of the corridor.

Number of LRT train/traffic movement conflict points
weighted by volume potential

Qualitative - pedestrians crossing LRT tracks and
passengers walk accessto LRT station crossing other
traffic

Sight distance available to LRT train operators
Projected changesin accident rates based on
comparative data

Qualitative - application of safety and security
principles, e.g., sight distance, visibility, proximity to
moving traffic, other security features

Intersection traffic capacity for locations affected by
LRT

Traffic impact on corridor streets due to access
patterns to park-n-ride facilities or by busesto
transfer facilities (impact analyzed in terms of added
peak hour traffic and intersection capacity)

1 Along with identifying employment concentrations, consideration would also be given to major activity centers
in which accessibility is associated with customer/visitors rather than employees.
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Table1-2

CRITERIA AND MEASURESBY CATEGORY

Objective

Criterion

Measure

(2) Urban Design

(3) Economic

A. Support existing or
planned land use

B. Specific enhancement to
planned/devel oping major
activity centers

C. Maintain viable access to
adjacent sites

D. Create compatibility in
design quality with
surrounding area.

A. Foster development and
redevelopment in strategic
locations

B. Enhances economic
viahility of key activity
centers

C. Enhances corridor tax base

Qualitative - location of stations and influence on
land use

Quialitative - specific comparison with recommended
transportation elements

Compatibility with local plans and zoning

Walking distance to major activity centers. Clayton
core, Washington University (Hilltop Campus),
Galleria, Sunnen Business Park, and Hanley Business
Park

Access or driveway impactsin terms of:

driveways affected

driveways relocated

driveways eliminated
Qualitative - changes in access patterns (to and from)
in terms of added travel distances, complexity,
difficulty

Qualitative - assessment of urban design,
characteristics (visual, aesthetic, scale, level of
activity, etc)

Proximity to areas with redevel opment goals - Forest
Park MetroLink Station, Brentwood, Richmond
Heights, Maplewood, and Shrewsbury

Qualitative - opportunitiesto leverage LRT and other
investments, opportunities to create enhanced
redevelopment sites

Qualitative - achievement of transit-oriented
development principles.

Changesin trade area due to enhanced travel
specifications for the Clayton CBD, Galleria area, and
Promenade

Qualitative - acres of under-utilized land that could

have value added
Acres of taxable land removed from tax rollsfor

transportation facilities
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Table1-2
CRITERIA AND MEASURESBY CATEGORY

Objective Criterion

Measure

(4) Environmental
Impact

A. Minimizeimpact on
natural resources

B. Minimize displacement

C. Minimize noise, vibration
and el ectromagnetic-rel ated
impacts on sensitive areas

D. Improveair quality

E. Minimize construction
impacts

F. Minimize impact on
cultural resources (historic,
archaeological) and
parklands.

G. Achieve equity in terms of
project benefits and cost

oW

Impact on waterways and wetlands viareduction in
wetland acreage or quality, changein water quality or
waterway capacity

Impact on wildlife and vegetation in terms of changes
to habitat and removal or damage to unique
vegetation

Number of dwelling units or related structures of
property taken or displaced

Number of non-residential properties displaced
(square feet and/or value)

Changesin noise levels at residential, institutional,
and other sensitive land uses

Changesin vibration levels at sensitive land uses
Qualitative—assessment of potential electromagnetic
interferences (EMI), and potential effects of
electromagnetic fields (EMF) on sensitive land uses

Changesinregiona Air Quality (AQ) emissions
Intersections and parking facility hot
spots—emissions associated with traffic operations
affected by LRT

Qualitative—assessment of land-use impacts due to
construction (disruption of access, impact of
construction activities)

Length of construction process

Displacement, damage, impact on function or
accessibility, or impact on surrounding environment

Comparison of unit LRT investment levels ($ per mile)
for locations in each municipality in the corridor
Number of riders generated in each municipality per
capita

Percent of riders generated in each municipality
compared to the percent of capital cost for facilities
located in each

Comparison of positive and negative impacts per
municipality

Comparison of rides generated per traffic analysis
zone with zones categorized by income level and
transit dependency
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Table1-2
CRITERIA AND MEASURESBY CATEGORY

Objective Criterion

Measure

A. Maximize cost-
effectiveness

(5) Costsand
Finances

B. Minimize project costs
while achieving basic design
objectives

C. Maximize feasibility of
implementation

D. Enhance opportunity of
private sector participationin
financing.

a0 oo

Portion of project capital cost devoted to local modes
of access per additional rider (compare al alternatives
to the least cost alternatives)
Portion of project capital cost devoted to LRT per
additional rider (compareto least cost alternative)
Define all trade-offs and compute cost per unit of
benefit:
— increased accessibility
— increased mobility
— eliminatelossin traffic capacity
— eliminatelossin site access
— aesthetic and visual benefits
— improved LRT travel time
— reductionin accident potential
— changein noise impacts
— increased economic benefits
— acres of more developable land
— acres of/units of displacement
— amount of increased accessible land
by major category
— other to be determined
Qualitative—assess achievement of basic goals
(compare to anticipated targets)
Capital costs
Annual operating and maintenance costs
Lifecycle costs
Qualitative - assess achievement of basic goals
(compare to anticipated targets)

Percent of annualized capital cost covered by
available resources for capital costs

Percent of annual Operations and Maintenance (O/M)
costs covered by available resources

Qualitative - risk assessment as to the sustainability
of financial resources

Risk assessment of constructability

Estimated range of possible private sector funds
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Table1-2
CRITERIA AND MEASURESBY CATEGORY

Objective Criterion Measure
(6) MetroLink A. Compatibility of design a.  Comparison of station layouts noting similarities and
Compatibility features differences from a customer perspective
b. Comparison of all facilitiesin terms of maintenance
requirements

B. Opportunity for a  Operating efficiency of future system/ effective level
developing Segments |1 and of service
Il MetroLink Extension b. Potential capital cost to develop junctions

c. Implicationsfor design requirements or policies
affecting future extensions
d. Effectson overal financial plan

1.4 Conceptual Design Considerations

The Cross-County Segment | corridor is 7.8 mileslong (7.8 miles from DeBdiviere to Lansdowne). It is
largdy abuilt-up area traversang very heterogeneousland usesthat range from resdentid to inditutiona to
commercid to indudrid. Theseland usesinclude areasthat are Sgnificant in terms of their history, dengty
or leve of activity, and/or regiona economic impact.

The corridor can be divided into three highly distinctive subaress.

. Forest Park/University City. This area is dominated by the presence of existing upscae
resdentia neighborhoods, educationd ingtitutions, and Forest Park.

. Clayton. Thisis amixed-use subarea that includes downtown Clayton; mgor commercid/retail
aress, including the Galeria; and resdentid uses. Downtown Clayton isa place of work for more
than 30,000 persons and has acompact, high-density core. It issecond only tothe &. LouisCBD
in its concentration of office activities.

. South/I-44. This subarea is the most diverse, with many types of development. It includes
business/indudtrid uses, significant commercid centers, andresidentia neighborhoods. Thepotentia
right-of-way is very different from that in the other two subareasin that it primarily followsan old
raillroad right-of-way. Thisisin contrast to the Forest Park and Clayton subareaswhich largely use
public street rights-of-way.

From an urban design perspective, these locations present very different relationships betweenthetranst
fadllity and adjacent land-uses. Because of these different corridor characteristics, the recommended
engineering and urban design concepts for the MetroLink extension incorporate strategies to enhance the
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urban characterigtics that are unique to resdential neighborhoods. They aso incorporate strategies that
would take advantage of the new trangit bility to promote desirable growth and development. The
eementsof these strategiesare connected with three rel ationshipsto be captured inthe design: (1) land-use
change/devel opment opportunities, (2) transit/land-usere ationships, and (3) compatibility and uniqueurban
characteristics.

The conceptua design dternatives were based on awide variety of information sources, Sandards, and
guidance. Thisinformation providesimportant background for understanding the andlysi s results described
in the following sections of this report.

. Design standards and palicies, as used by the Bi-State Development Agency, were the basic
design guide.

. Base mapping is the agrid mapping available through the Metropolitan St. Louis Sewer Didtrict
(MSD). Accuracy of horizontal and vertical dimensioning, eevations, right-of-way locations, etc.,
are limited by this mapping resource. Supplemental ground surveys were undertaken to identify
centerline pavement devations in downtown Clayton and Union Electric transmisson tower
locations in the CMT right-of-way.

. Utilityinventorieswere assembl ed based on published data. Somefiddinventorieswerecompleted
by MSD relative to sewer location and depth.

Within the overal MetroLink design standards and perspectives, the candidate dternatives were
developed. The basic corridor aternatives are organized as follows:

. Fully Grade-Separated Alternative.
. At-Grade/Grade-Separated Combination Alternative.

. Section Alternatives/Options

South Edge At-Grade
Skinker Boulevard and Big Bend Boulevard Underpasses

Downtown Clayton Elevated
Forest Park Parkway At-Grade
Caronddet/Brentwood At-Grade
GdleriaElevated

Laclede Station Road At-Grade/Elevated
Deer Creek Termina Station

O X0V UV XV O T O O

These candidate aternatives are described in detail in Section 2 of this report.
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2
Alternatives Considered and Evaluated

This section describesthe conceptual design alter nativesthat wer econsider ed early in the study
and resulted from previous planning and feasibility studies. This section also describesin detail
the candidate alter nativesthat wer e evaluated as part of the socioeconomic and environmental
analysis.

2.1 Conceptual Alternatives Considered

As shown in Figure 2-1, the Cross-County MetroLink Extension Segment | Corridor extends
fromthe existing Forest Park MetroLink Station west along Forest Park Parkway, Millbrook
Boulevard, and Forest Park Parkway into and through downtown Clayton. From downtown
Clayton, thecorridor generally followsthepreviousTer minal Railr oad right-of-way—now owned
(or via easement) by Citizens for Modern Transit (CMT)—south to the vicinity of 1-44 in
Shrewsbury. South of 1-44, right-of-way would be required.

For this corridor, a complete range of conceptual alternatives and options were examined,
consdering possible right-of-way locations and typical vertical alignments (elevated, at-grade,
and below ground) (seeFigures2-1 and 2-2). Within thecorridor, sever al combinationsof streets
could be used for the alternative alignment concepts. L and-use relationships, possible station
locations in relation to development opportunities, and overall engineering and urban design
principles wer e assessed to identify the set of possible design options.

Figure 2-2 shows the set of five basic vertical location conceptsthat were considered aspart of
thisstudy.
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1 Elevated—Light Rail Trangt (L RT) guideway structur eand track would beabove-ground
grade or even be over other transportation facilities. The LRT structure needs to
generally allow at least 14.5feet clearanceunder neath for other traffic, wherenecessary.

2. Surface—L RT trackslocated at ground surface. Trackswould bein streetssharingright-
of-way with other traffic or in a separate right-of-way, such asthe CMT.

3. Below Grade (cut and cover)—L RT trackswould belocated in an underground structure
(likeabox). Thetrack would belocated at only moder atedepth sothat thetop of theLRT
"box" would be typically only 5 to 10 feet below the surface. Such depth allows
construction to occur in a cut and cover fashion. The latter entails excavating an open
trench for a limited distance, which varies with specific situations. This could be in the
range of 300 to 1000 feet. The box structure is constructed and the ground surface is
restored. Such construction can involve significant utility modifications.

4, Below Grade (open cuty}—Similar to item (3) except that the LRT track structure would
not be covered, but left open. Thiswould require barriersfencing along the top of the
retaining walls (opening) for safety purposes.

5. Below Grade (tunnel—LRT tracks would be below grade, but at significant depths
(possibly 25 feet or more). In this case, the LRT "box" cannot be constructed by
excavating an open trench, but must be bored through soil/rock.

These basic vertical alignment concepts have uniquely different impacts on LRT construction,
operation, and cost as well as varying impacts on the surrounding community. Using these
concepts for overall planning purposes, it was possble to identify certain combinations of
horizontal locationswith vertical design types.

Theseconceptual alter nativeswer eexamined r elativeto oper ational and physical feasibility. The
latter employed the appropriate MetroL ink design standar dsto assess over all constructability.
I nfor mation about potentially available rights-of-way was evaluated with regard to oper ational
consderations; i.e., whether there was sufficient space to accommodate MetroLink and other
existing traffic usesin such rights-of-way.

A comprehensive screening process identified candidate alternatives to be carried forward to
mor e detailed conceptual designs.

Inparallel with design activities, preliminary consider ation wasgiven to oper ational schemes. For
example, feeder bus service was examined to identify needed facilities, and traffic operations
wer e assessed for accessto proposed stationsin streetswhere MetroLink could be located.
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2.2 Evaluation Alter natives

After considering a full range of conceptual design alter natives, two basic design configurations
were retained for detailed analysis(see Figure 2-3): aFully Grade-Separ ated Alter nativeand an
alternative light rail transit operating at-grade in public rights-of-way with grade-separated
sections to avoid conflict with other major highway and railroad crossings, known as the At-
Grade/Grade-Separated Combination Alternative. These alter natives describe concepts that
would extend throughout the Segment | corridor. In addition, certain limited options were
identified that would affect only certain sections of the corridor.

2.2.1 Corridor Alternatives

Fully Grade-Separated Alternative

This alternative is a below-ground alignment using cut-and-cover construction from the
Forest Park Station (at DeBaliviere) tothe east edge of downtown Clayton (near For syth
Boulevard) at Forest Park Parkway; the MetroLink facility to be located within the
existing right-of-way of Forest Park Parkway and Millbrook Boulevard.

Within downtown Clayton, the alternative is a below-ground alignment, using cut-and-
cover congtruction, extending under For syth Boulevard and following an alignment tothe
west under Carondelet Plazaand Car ondelet Avenueto Brentwood Boulevar d, then south
to Galleria Parkway, then east under Galleria Parkway to the CMT right-of-way; the
MetroLink facility would belocated within existing str eet right-of-way except in the east
edge of downtown Clayton where the alignment would cross through existing private
(vacant) property. For thesection along Car ondelet Avenue, an option wasdeveloped for
using a bored tunnd construction technique rather than cut-and-cover. Thiswould affect
the profile of the line, which would become somewhat deeper.

AlongtheCMT right-of-way, theM etr oL ink extension would bebuilt at ground level from
south of the Galleria Parkway to Flora Avenue. At Flora Avenue, the MetroLink
alignment would ascend on an elevated structur ethrough the Sunnen BusinessPark, over
Big Bend Boulevard, Deer Creek, and 1-44 to the Lansdowne Avenue Station and
terminus.

At-Grade/Grade-Separated Combination Alternative

This alternative is a below-grade alignment at the Forest Park Station extending west
below Forest Park Parkway (cut-and-cover), and transitioning upwar d to existing ground
level at a point approximately 1,000 feet west of DeBaliviere Avenue. The MetroLink
extension then would continuein themedian at-gradeto a point 600 feet west of Big Bend
Boulevard, whereit would transition back down to below ground and extend below ground
(cut-and-cover) to the east edge of downtown Clayton.

Within downtown Clayton, the MetroL ink extenson would transtion up to ground leve
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at Forsyth Boulevard and continue west along the north edge of Carondelet Plaza to
Hanley Road, and along Carondelet Avenue through the downtown core, turning south
along thewest side of Meramec Avenue. South of Bonhomme Avenue, thetrackswould
be elevated at Forest Park Parkway. The alignment could follow a path along the south
edge of the highway or over the eastbound lanes to the CMT right-of-way. The
MetroL ink extension would cross existing private property in the section east of Hanley
Road. It would follow the centerline of Carondelet Avenue, staying within the
right-of-way; it would belocated in publicright-of-way (and a portion on private property
at Carondéelet and Meramec) for theremainder of this section.

. Along the CMT right-of-way, the MetroLink extenson would be at ground level from
Forest Park Parkway south to Flora Avenue. At Flora Avenue, it would descend to a
bdow-ground (cut-and-cover) alignment thr ough the Sunnen BusinessPar k, passngunder
the Union Pacific (UP) railroad. South of therailroad, the MetroLink alignment would be
at-grade, crossing Big Bend Boulevard and Oxford Avenue. From this point south, it
would be on an elevated structure over Deer Creek and 1-44 to the Lansdowne Avenue
Station.

2.2.2 Section Alter natives/Options

For certain limited sections along the two corridor alternatives described above, there are
additional alternativesor design options.

Substitute sections for the At-Grade/Grade Separated Combination Alternative include:

. South Edge At-Grade. Along Forest Park Parkway and Millbrook Boulevard, the track
would be at-grade but along the south edge (not in the median) of the roadway. The at-
grade alignment would transition to a below-grade location at a point east of Throop
Avenue and continue under ground to the east edge of downtown Clayton, whereit would
riseto the ground surface.

. Skinker Boulevard and Big Bend Boulevard Underpasses.

a. At Skinker Boulevard and Forest Park Parkway for the at-grade alternative,
median alignment (not south edge alignment), special underpasses could be
included asfollows:

R Transit underpass. The MetroLink trackswould trangtion from at grade
to pass underneath Skinker Boulevard, with the station located under
Skinker Boulevard. Thetransitionswould occur west of DesPeresAvenue
and east of Hoyt Drive.

R Roadway underpass. Two lanes (one in each direction) on Skinker
Boulevard would beplaced in an under pass beneath Forest Park Parkway
to enhance traffic capacity at thisintersection.
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b. At Big Bend Boulevard and Millbrook, also for the at-grade alter native, median
alignment, a special transit under pass could be included. The MetroLink tracks
would transition from at grade at Throop Drive to pass underneath Big Bend
Boulevard, withthe station located under Big Bend Boulevard. Thetrackswould
stay under ground, connecting with theunder gr ound section about 400 feet west of
Big Bend Boulevard, which isincluded in the at-grade combination alter native.

Downtown Clayton Elevated. Within downtown Clayton from Forsyth Boulevard (east
downtown edge) tothe CM T right-of-way, thisoption entailsan elevated transit structure
following the north edge of Forest Park Parkway. The M etroL ink extension would cross
over Forest Park Parkway west of Meramec and run paralle to the south side of the
parkway on an elevated structure until curving southward into the CMT right-of-way.
Therewould be two optionsfor vertical and horizontal alignment in the section between
Hanley Road and M eramec. One option would be a high-profile alignment, which would
befully grade-separ ated and lar gely over Shaw Park Drive. Thesecond option would have
alower profileand beconstructed over thewestbound lanesof Forest Park Parkway. This
option would inter sect Bemiston Avenue and the Central Avenueramp at grade.

Forest Park Parkway At-Grade. Within downtown Clayton, following a horizontal
alignment similar tothe Forest Park Parkway elevated, thisoption featuresa profilethat
would be lower, crossing Forsyth Boulevard at grade, then rising to an eevation
equivalent toForest Park Parkway near theRitz Carlton Hotel. Thealignment would pass
over Hanley Road, under Bemiston Avenue, under Central Avenue Ramp, and over
Forest Park Parkway from Meramec Avenue west tothe CMT right-of-way.

Carondelet/Brentwood At-Grade. This would be an optional at-grade alignment in
downtown Clayton. Rather than turning from Carondelet Avenueat M eramec, theroute
would continuewest to Brentwood, then turn south alongthewest sideof the street. Near
ShawPark Drive, thisoption would transition to an elevated alignment, tur ning west over
Shaw Park Drive and then over Forest Park Parkway to the CMT right-of-way.

Galleria Elevated. In the Galleria area from approximately Clayton Road to Galleria
Parkway, the M etroLink extension would ascend from the CM T right-of-way over 1-170
to follow an alignment east of and paralld with Brentwood Boulevard; at Galleria
Parkway, it would curve east back over 1-170tothe CMT right-of-way.

Laclede Station Road At-Grade/Elevated. I n the section from Flora Avenueto Big Bend
Boulevard, the MetroLink extension would leave the CMT, following L aclede Station
Road at grade from Flora Avenue south past Sunnen Drive. At thispoint, the alignment
would become elevated, curving eastward and paralld to the north edge of the railroad
tracks, and back toward the CMT right-of-way. At the CMT, it would ascend over the
railroad tracks and follow the CM T over Big Bend Boulevard.
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A substitutefor either theFully Grade-Separ ated or theAt-Grade/Grade-Separ ated Combination
Alternativeis:

. Deer Creek Terminal Station. As an option to extending the MetroLink alignment to

Lansdowne Avenue, the MetroLink extension could end north of Deer Creek (north of
[-44) in alocation just east of Big Bend Boulevard.



3
Existing Conditions

3.1 Transportation

Figure 3-1 summarizes essential infor mation about the existing transportation network relative
to the street system, current traffic volumes, and the configuration of Bi-Statebusroutesin the
corridor. The key existing conditions are as follows:

1 The streetsthat may be used for LRT locations are mostly under the jurisdiction of St.
L ouis County, the City of Clayton, Maplewood, or the City of St. Louis.

2. Excluding turn lanes, lane widths of key streetsare:
a. Forest Park Parkway 4 lanes
b. Millbrook Boulevard 4 lanes
C. Brentwood Boulevard 6 lanes
d. Forsyth Boulevard 6 lanes (including parking)
e. Carondeet Avenue 4 lanes (including parking)
f. Eager Road 2lanes(at CMT bridge)
0. Skinker Boulevard 4 |lanes
h. Big Bend Boulevard 4 lanes

3. Trafficvolumeson thearterialsrangefrom 20,000t0 30,000 vehiclesper day. Thehighest
volumeis on Brentwood Boulevard (south of 1-170) where volumes are in the 40,000 to
50,000 vehicles per day range.

4, Trafficsignalsareoperated by thelocal jurisdictionswith S. L ouis County having contr ol
over the majority of signals. To a large extent, these signals do not operate within a
system context, although some major arterials have closed loop signal systems that
achieve progressive traffic flow through a series of signalized inter sections.
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Bi-State bus service existsalong most arterial streetsin the corridor. The Clayton CBD
contains thelargest concentration in that 12 routesenter thearea (#17, 47, 51, 52, 55, 62,
63, 64, 66, 68, 93, 97, 252). Routesprimarily travel on Brentwood and For syth Boulevar ds
with primary bus stop zones on For syth between Meramec and Central and on Central
between Forsyth and Carondelet.

Some Bi-State bus routes could be modified due to the presence of a new MetroLink
extension. Routes 55 and 93 could be changed because they would duplicate the service
providedby theMetroL ink line. Other servicechangeswould belikely. Thesedetailsare
part of the operations plan developed as part of this study.

I naddition to these existing conditions, previousplanning studiesincluded estimatesof potential
future conditions. Thelatter included rider ship estimatesfor theSegment | M etroL ink extension.
Resultswere asfollowsfor estimated year 2015 conditions:

1.

2.

Overall lineridership = about 25,000 person trips per day
Work tripsrepresented about 50 percent to 60 percent of thetotal daily trips.

Highest passenger boar dinglocationswould bein theClayton CBD, Eager Road, and |-44
stations.

Park-n-ride potentials would be the greatest at the Eager Road and 1-44 stations.

L ocal/feeder bus transfersto LRT would be greatest at the Clayton CBD, 1-44, and
Manchester Road stations.

Major activity centersinsdethe Cross-County corridor include:

Downtown Clayton (center core)
Galleria Shopping Center
Sunnen Business Park
Washington University

Forest Park

Major activity centersoutside the Cross-County corridor include:

Downtown St. L ouis (center core)

Suburban employment centers

Lambert International Airport

Washington university Medical Center complex
Univergity of Missouri - St. Louis






3.2 Urban Design and Land Use

3.2.1 Exiging Land Use, Zoning and Plans

Existing land use, zoning and municipal land use planswer einventoried and analyzed for each of
the jurisdictionsdirectly affected by the Cross-County MetroLink Extension Segment |. A wide
variety of land use and zoning exists along the alter native alignments. The use of land use and
compr ehensive planningtoolsal sovariesbetween themunicipalities. Figure3.2-1 presentsaland
use map for the Cross-County corridor.

City of St. Louis/University City

The northern section of the MetroL ink alignment, located in University City and the City of St.
L ouis,isflanked on both sidesprimarily by singlefamily development on lotsrangingin sizefrom
7,500 squar efeet to 10,000 squar efeet. Thereissomemultifamily residential development along
aportion of Millbrook Boulevard east of Big Bend Boulevard, and between Skinker Boulevard
and DeBaliviereintheCity of St. Louis. Overall resdential development density within thisarea
is approximately four to five dwelling units per acre. The Maryland Terrace and Park View
National Register Historic Districts are located in the immediate vicinity of the proposed
MetroLink alignment.

A major land use within this section is Washington University’s 140-acre campus immediately
adjacent tothesouth of thealignment between Big Bend Boulevard and Skinker Boulevard. The
proposed MetroLink stationswithin thissection would beimmediately adjacent to both the east
and west endsof theUniversity. Washington University lieswithin an unincor por ated section of
St. LouisCountry. Fontbonne Collegeand Concor dia Seminary aretwo other major educational
ingtitutions located immediately to the south of Washington University approximately 0.6 mile
from the proposed Big Bend MetroLink station.

Zoning within thisareaisunder thejurisdiction of University City and the City of St. Louis. The
prevailing zoning adjacent to the proposed MetroLink alignment is?Single Family Residential”
in both jurisdictions, with limited 2Commercial” zoning at major street intersections (e.g., Big
Bend Boulevard, Skinker Boulevard and For syth Boulevard). Current Land Use Plansfor these
two jurisdictionsreflect a continuation of existing land use patterns.

Clayton/Richmond Heights

Land use patterns change from residential to primarily commercial beginning at the University
City/Clayton eastern boundary. Intense commer cial uses (e.g., high rise offices, hotels, retail,
services) prevail in downtown Clayton which is bounded by Maryland Avenue on the north;
Brentwood Boulevard on the west; and Forest Park Parkway on the east and south. St. Louis
County government operations are also located in downtown Clayton, and include the County
AdminigtrationBuilding, CourtsBuildingand JusticeCenter . Both theFully Grade-Separ ated and
At-Grade/Grade-Separ ated Combination Alter natives transect the center of this commercial
area, with thetwo proposed MetroL ink stationslocated towar dstheeaster n (For syth Boulevard/
Ritz-Carlton Hotd) and western (County Administration Building) ends of this activity center.
The Forest Par k Par kway Elevated alignment and associated M etr oL ink station would belocated
on the southern edge of downtown Clayton on the dividing line between downtown to the north
and residential areasimmediately to the south.



Commercial zoning predominates within downtown Clayton. The entire area adjacent to and
surrounding the proposed basic alternative alignmentsis zoned ?C-3" or ?C-4" Commercial
Didgtrict, or has special commercial ?overlay” districts. A three-block areais designated as a
?7CBD CoreOverlay District” with theintention of maintainingand enhancingthisareaasthehub
of pedestrian and night-time activity in downtown Clayton. Other special ?overlay” districts
incdlude the ?Clayton Plaza Overlay Digrict” (Ritz-Carlton); the ?East of Hanley Overlay
Digrict” located along Forsyth Boulevard immediately to the north of the Ritz-Carlton; and the
Brentwood Triangle Redevelopment-Planned Unit Development (PUD) Overlay Didrict at the
Clayton Road-Brentwood Boulevard- 1-170 triangle. These overlay districts have beenapplied
to redevelopment areas where there is an opportunity for mixed-use developments under a
planned unit development procedure.

A Business District Master Plan was adopted by the Clayton Board of Aldermen in 1993. The
Master Plan contains land use, urban design, infrastructure elements and implementation
recommendations for development and redevelopment within the central business digtrict. The
Master Plan recognizesthe need for MetroLink to access directly into downtown Clayton, and
that this link to downtown St. Louis and Lambert Airport is essential for Clayton to remain a
premier corporate center. In this regard, the Master Plan contains recommendations for
MetroLink gtation stes and related future parking opportunities in addition to specific urban
design featuresincor porating MetroLink into downtown.

Extensive commercial land usescontinueto prevail south of downtown Clayton along Brentwood
Boulevard to I-64 (U.S. 40) in Richmond Heights, with the Clayton Corporate Park and the
Galleria Shopping Mall being major uses and destination points. Both alternative alignments
would be immediately adjacent to the Clayton Corporate Office Park, while the Fully Grade-
Separ ated Alter native and associated M etroL ink station would also beimmediately adjacent to
the Galleria Shopping Mall on Brentwood Boulevard. The At-Grade/Grade-Separated
CombinationAlter nativeand associated M etr oL ink Station would belocated appr oximately 1,000
feet east of the Galleria Shopping Mall, while the Galleria Elevated Option and associated
MetroLink Station would be 250 to 300 feet east of the Galleria.

Zoning immediately adjacent tothe proposed M etroL ink alignment in thissection of thecorridor
is primarily commercial, with resdential zoning prevailing away from the major commercial
corridors. The Clayton Corporate Park, located in the City of Clayton, is zoned as a ?Special
Development District”. Theentireareaalong Brentwood Boulevar d between Clayton Road and
|-64 hasvariouscommer cial zoning designationsunder theRichmond HeightsZoning Or dinance.
For example, the Galleria Shopping Center and adjacent block facing the east sde of Brentwood
Boulevard is zoned ?PDC” (Planned Development Commercial), while the remaining area
between Brentwood Boulevard and 1-170iszoned 2C2" General BusinessDistrict. Singlefamily
residential zoning prevailsadjacent totheCM T right-of-way fr om south of the Tr opicana Bowling
Alley to |-64.






The City of Richmond Heights hasa Comprehensive Plan in effect that wasupdated in 1986 and
isto be updated again thisyear. Theplan identifies several redevelopment areaswithin thecity,
including the entire Brentwood Boulevard/I-170 corridor from Clayton Road to 1-64. The plan
identifies office, retail, and mixed-use development as appropriate along this entire corridor.
Since thecompletion of thisplan in 1986, the Galleria Shopping Center hasbeen developed while
the east side of Brentwood Boulevard across from the Galleria has been the subject of several
redevelopment proposals. The plan also identifiesa number of development toolsasincentives
for redevelopment, including Industrial Revenue Bonds and Tax I ncrement Financing (TIF).

Brentwood/Maplewood

The proposed MetroLink extenson alongthe CMT right-of-way in Brentwood and M aplewood,
betweenl-64and |-44, isdominated by primarily commer cial and industrial uses. ThePromenade
Shopping Center, located adjacent to the south of 1-64 and approximately 800 feet west of the
proposed Eager Road MetroLink station, isa major commercial use within this portion of the
Cross-County corridor. Other major commercial uses include the Purina Mills Corporate
Headquarters and the recently developed Home Depot at Hanley Road and Dale Avenue
immediately to the east of the MetroLink and CMT right-of-way and proposed Eager Road
stationin Brentwood. TheDeer Creek Shopping Center islocated at Big Bend Boulevar d/Oxford
Avenuein Maplewood. The Hanley Industrial Park, located along Hanley Road between 1-64
and Manchester Road, and the Sunnen Business Park, south of Manchester Road, are
predominant industrial and office uses within this portion of Brentwood and M aplewood,
respectively. TheBig Bend Industrial Court, consisting of anumber of industrial uses, islocated
along the southern portion of the MetroL ink extension and would bethe sitefor a possible Deer
Creek Terminal station. Both MetroLink alternatives either bisect or closaly paralld all of the
above commercial and industrial areas, with the associated MetroLink stations in close
proximity.

Indugtrial zoning prevails along the length of the CMT right-of-way within this portion of the
alignment. The MetroLink alignment bisectstheHanley Industrial Court, which iszoned ?L1D”
(Light Industrial) under Brentwood’ sZoning Ordinance. Thisareaextendsfrom 1-64 onthenorth
to Manchester Road on the south. Industrial zoning continues south into Maplewood with
adjacent areas zoned predominantly ?2LM” (Light Manufacturing) under Maplewood’s Zoning
Ordinance. Further south the Sunnen Business Park is designated as a PUD by the City of
Maplewood, whiletheBigBend Industrial Court areaiszoned ?HM” (Heavy Industrial). A small
areaof ?SR” (Single-Family Residential) zoningpr evailsalongtheM etr oL ink alignment between
the Sunnen industrial area on Manchester Road and the Sunnen Business Park to the south.

Neither the City of Brentwood nor the City of M aplewood has an existing compr ehensive land-
use plan. However, the City of Brentwood has had one plan and a study wasr ecently completed
for the Hanley Industrial Court area. A Development Plan for Hanley Industrial Court,
completedin 1997, includesaland useplan, recommended physical improvementsand strategies
for redevelopment and plan implementation. The plan notesthat the construction of the Cross-
County MetroLink line along theexisting CM T right-of-way would bealong-ter m benefit tothe
Hanley Indusgtrial Park and should be encouraged. The plan also recommends an alter native
MetroLink station site, and an improved roadway system supporting the MetroL ink station and
park-n-ridelot. The plan recommendsthe use of variousdevelopment tools (e.g., TIF, Missouri
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Chapter 353Redevelopment L aw) toencour ager einvestment and r edevelopment intheindustrial
park. A subsequent study entitled Station Location Evaluation for Cross-County MetroLink
Alignment was completed in 1998 in responseto the proposed location of theMetroL ink station
in the Hanley Industrial Court.

Shrewsbury/City of St. Louis

Land usesouth of 1-44 adjacent to the pr oposed alignment consistsof a mixtureof residential and
small scalecommercial and industrial usesin the City of Shrewsbury and the City of St. Louis.
The Laclede Gas Company storagetanksarelocated adjacent to1-44 at thenorthern end of this
section of the alignment. The proposed Lansdowne Terminal Stationislocated within thisshort
segment of thealignment south of 1-44. Existing land useswithin theproposed L ansdowne Station
siteinclude several residences and small businesses, and a number of vacant par cels. Adjacent
land use within both the City of Shrewsbury and City of St. Louisispredominantly single-family
residential. However, ther e ar e sever al multifamily developmentsimmediately south of the end
of the alignment in the City of St. Louis.

There isamixtureof zoning within thisareawith residential zoning prevailing in both the City of
Shrewsbury and the City of St. Louis, but thereisalso alargeindustrial zoned areaimmediately
north of 1-44 between Shrewsbury Avenue and the proposed MetroLink alignment. The City of
Shrewsbury does not have a comprehensive plan, and neither Shrewsbury nor the City of St.
Louis has any specific development plans or proposals for this southernmost section of the
proposed MetroLink alignment.

3.2.2 Existing Urban Design CharacteristicsVisual Resour ces

Urban design issues deal with theredationships between many factorsin the built environment,
incdluding architectural character; neighborhood scale; compatibility with surrounding ares;
aesthetic, visual, and acoustical concer ns; streetscapedevelopment; enhancement of pedestrian
linkages; determination of appropriate site amenities, and the creation of safe people-oriented
public spaces. How well these pieces fit together within the overall framework of the
neighborhood often deter mines whether new development isan asset or detriment to the area.
Each development site exists not as an idand, but within a particular context of a much larger
whole. Designers must consider and balance a multitude of factors during the urban design
pr ocess.

The northern portion of the Segment | corridor that runs along Forest Park Parkway and
Millbrook Avenue will border somedesirableand historic neighbor hoods of the City of St. L ouis
and University City. Theseresidential areasr epresent auniquecultural heritagethat isreflected
in their differences in architectural scale and character. Forest Park Parkway is a four-lane
arterial roadway that definestheneighbor hood boundariesbetween thesedistinct neighbor hoods.
These neighborhoods continueinto the subur bsof Clayton, Richmond Heights, M aplewood, and
Shrewsbury. Each of these suburban areas has its own architectural scale and neighbor hood
characteristicsuniquetoitshistory.

Catlin Tract. The Catlin Tract Historic District neighbor hood consists of large, three- and four -
story homeson very largelots. All of theseresidencesthat border the south edge of Forest Park
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Parkway front on Lindell Boulevard. Therear yardsarevery deep, featuring at least a 150-foot
separ ationfrom therear of thehousesand theparkway right-of-way. A privateservicealley runs
betweenthe parkway and theresidential lot line. Therear yardsof these estatesaregrasslawn
areas that are spar sely planted with vegetation, allowing partially open viewsonto the property.
East of Des Peres Avenue, a concr ete fence forms a discontinuous barrier along the parkway
right-of-way. Thishistoric fence dates from the early 1900s and iscurrently in various states of
disrepair. West of Des Peres Avenue, chain link fencing physically separ atesthe neighborhood
from the parkway.

DeBaliviereBoulevard/Skinker AvenueNeighborhood. Thisneighbor hood combinesboth single-
family and multifamily residences along narrow treelined streets parallding Forest Park
Parkway and DeBaliviere. Most of the interior streets are one-way, and barricades prevent
unrestrictedaccessfrom commer cial sitesalong DeBaliviere. Ar chitecturally, the neighbor hood
consists of amix of two- and three-story brick housing unitsdating from the 1920sand 30s. Some
of the housing stock in the area is poorly maintained, and a number of buildingsare in need of
sgnificant structural repairs. The lots are small and narrow in contrast to lots in the adjacent
neighborhood to the south and west. Thelotsback onto the Forest Park Parkway northern right-
of-way. A service alley and chain link fencing separate the rear lots from the right-of-way and
define thisneighbor hood' ssouthern boundary. Theshallow rear lotsar e spar ey landscaped, and
most are fenced with chain link, allowing relatively open views along the parkway.

Parkview. TheParkview neighbor hood liestothewest of theDeBalivier e/Skinker neighbor hood.
Parkview is primarily composed of lar ge, single-family residenceslocated on moder atesizelots.
Likeitsadjacent neighborhoods, thisresidential areaexpressesaninterior orientation and backs
onto the north edge of the Millbrook Avenue right-of way. Narrow tree-lined streets provide
gated access to the neighborhood from Skinker Boulevard. Most of the houses are two- and
three-story brick construction and date from 1900 to 1910. There are two well-used pedestrian
walkways connecting the Parkview neighborhood with Washington Univer gty to the south and
withthe Delmar L oop tothenorth. Thebackyardsabutting Millbrook arereatively shallow, not
more than 70 feet deep. Although the rear yards have been landscaped, views along this
neighborhood boundary remain largely unobstructed. The neighborhood's original southern
boundary was a railroad right-of-way that later became Millbrook Avenue, along which ran a
streetcar line.

Washington University. The northwest corner of the Washington Univer sity campus consists of
grassy open space and surface parking lots. The Engineering School, the physical plant
department, and a large multistory parking garage line the northern boundary along Millbr ook
Boulevard west of Skinker. The campus is a landmark destination point for thousands of
employees and students. Thiscampusenvironment r epresentsa concentr ated hub of pedestrian
activity, with strong linkages to its surrounding neighbor hoods. Of particular importance along
the northwest and northeast corners of the university are pedestrian flows to and from the
surrounding residential neighbor hoodsand totheDelmar L oop. Univer sity-related vehicular and
pedestrian movements at Big Bend and Skinker Boulevards along Millbrook Avenue are
frequent throughout the day and become heavy in the early evening hours.

Maryland Terrace Neighborhoods. The Maryland Terrace residential neighborhood lies south
of Millbrook Avenue west of Big Bend and extends on the south and north of Millbrook all the
way to the Bally building on Forsyth Avenue.
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Ames Place. Ames Place includes multistory, multifamily apartment buildings which are found
along the north edge of Millbrook. A row of apartment buildings faces Millbrook Avenue and
extends from Big Bend east to the Parkview neighborhood. An interior-oriented, narrow private
street paralleling Millbrook provides access to these apartments and also to a small block of
commer cial uses. A widepedestrian walkway thr ough theneighbor hood connectstheWashington
Univer sity campuswith theDelmar L oop. Washington Univer sity also ownsand occupiessever al
buildings near thiscommercial block.

West Portland Place. West Portland Placeincludesa commercial retail center that occupiesthe
northwest quadrant of theintersection of Big Bend and Millbrook Avenue. A majority of these
uses exhibit an interior orientation, with only two storefronts facing Big Bend. Pedestrian
movements accessing this center from the university are regular throughout the day and are
heavy at times, particularly in the early evening hours. Carsturn east and west from the center
onto Millbrook.

Downtown Clayton. Consider ablevehicular and pedestrian trafficisfound in thisareadominated
by high- and mid-rise office buildings. Although adequate sidewalksborder all the streets, there
arerelatively few other pedestrian amenitiesor streetscapeimprovementsexcept along For syth
and at the Government Center. Metered, on-street parking is available and heavily used, as
parkingisin short supply in downtown Clayton. Open spaceisararity, with the exception of Shaw
Park. Thereisa significant lack of outdoor public space to serve the needs of the area’'s more
than 30,000 office workers. There arefew residential usesin this core area. Many of the high-
rise office buildingsfeatureretail usesat street level.

Thefirst proposed station sitein the Clayton area is located immediately adjacent to the Ritz-
Carlton Hotd and across For syth Avenue from the old Famous-Barr building, currently used as
aWashington Univergty library. Twordatively lar geadjacent tractsof land arecurrently vacant
and available for commercial/retail development in the future. The hotel is a new large-scale,
high-rise brick structure facing directly west. It is the center of considerable activity and a
popular attraction for an upscale market. At this time, there are no commercial or residential
developmentsadjacent tothehotd. Presently, thereisvery littlepedestrian movement toor from
thissite. A fountain servesasavisual focal point asthehotel isapproached by way of Car ondelet
Avenue. Theareaisattractively landscaped and has a well-developed, high-quality streetscape
design. Thenearby former Famous-Barr buildingisamid-risestructurethat islargely horizontal
in character. Parking is available in a Sizable surface parking lot and in a multilevel structure
immediately to the west of the building.

The second transit station proposed for the downtown Clayton areaisalong Carondelet Avenue
in the Government Center complex. Thissitehasthepotential tofunction asalargeurban plaza
and would serve a large number of office worker sin adjacent buildings. Unfortunatey, much of
this sitewill bein shade during a large portion of the day. But great potential existsto develop
thisarea asasuccessful public spacethrough theuseof appropriate siteamenities. Theexisting
streetscape along the Gover nment Center iswell developed, and the plaza should useasmilar
vocabulary of high-quality materials.

Forest Park Parkway becomesan elevated highway immediately south of thecor estation siteand
borders the eastern edge of downtown Clayton. Another alternative alignment and proposed
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station dte is along this boundary at Forest Park Parkway and Central Avenue. Residential
neighborhoods extend south of the parkway. This southern boundary of downtown Clayton
presents astrongly defined edgethat featur eshigh wallsand significant changesin grade. There
is little pedestrian movement in or around the area; however, vehicular traffic flows on Forest
Park Parkway, Hanley Road, and Forsyth Avenue are substantial.

Richmond Heights—The Galleria/Brentwood Boulevard. Richmond Heights lies at the
crossroads of Highway 40 and 1-170. The city was the original end of the line for the dectric
streetcar line that ran along Forest Park in the 1890s. The area is bordered by St. Louis,
Maplewood, Clayton, Brentwood, and L adue. M ost of ther esidencesin thecommunity datefrom
the 1920s and vary from modest one-story brick homesto large estates on private drives. The
recent addition of The Galleria, a large upscale commer cial development that occupies several
blocks along the west side of Brentwood Boulevard, hasbeen an economic boon tothecity. The
complexiswell landscaped, and thestr eetscapeiswell defined. Acr ossthisbusy arterial roadway
are smaller commer cial buildingswith afragmented streetscapeimageand limited par king space.
The 23-story University Tower Complex isthe only high-rise development in thisarea. Farther
totheeast areresidential neighbor hoodsof well-kept, one- and two-story brick homes. Vehicular
traffic on this section of Brentwood Boulevard is extremely heavy and not conducive to safe
pedestrian crossings.

Maplewood. The pleasant atmosphere of the Maplewood area, and its linkage to the early St.
Louis Suburban Railway, made this community attractive to many upper middle class and
professional families at the turn of the century. Although Maplewood's earlier buildings were
predominantly residential, later development included commer cial and industrial activity along
Manchester Avenue and Big Bend Boulevard. Many of theindustrial sitesarenot aesthetically
compatible with the area’'s residences. Like its neighbor to the north, Maplewood was easily
accessible by the early rail lines that ran along Manchester Road. Among the oldest of the
suburb's industries is Sunnen Products. Sunnen Business Park is characterized by new three-
sory brick buildings and attractively designed parking lots. Unlike its neighbors to the north,
brick is not the predominant building material used in residential homes. Narrow tree-lined
streets such asL aclede Station Road and Flora Avenuear elined with one- and two-story homes
on mid-size lotswith generousrear yards.

Shrewsbury. The residential community of Shrewsbury will be the site for the southernmost
stationin the Segment | Cross-County MetroLink Extension. Thetransit linewill run through an
indudtrial area near 1-44. Residential sections of the community have a somewhat suburban
character, and, except along arterial roadways, the quiet streets are fronted by shallow well-
landscapedfront yards. The neighborhoods ar e predominantly single-family homesof brick and
wood frame construction. There are some commercial and industrial sites along L ansdowne
Avenue. The proposed transit station at Lansdowne Avenue represents the end of the line for
Segment | of theMetroLink alignment. The Lansdowne station isexpected to form the nucleus
for redevelopment opportunitiesin this section of Shrewsbury.
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3.3 Economic Conditions
3.3.1 Community Demographics

A half-mile radius from the proposed MetroLink corridor was utilized as the bass for a
demographic analysisof theadjacent area. Databased on Transportation AnalysisZones(TAZ)

asprovided by theEast-West Gateway Coor dinating Council istheprimary sour ceof infor mation
for the population estimates and projections.

The estimated 1996 residential population of the corridor is approximately 80,335 people. It is
projected that by the year 2020 the population will declineto 75,979. This projected population
decr ease of 4,356 individualswill most likely betheresult of further commer cial and institutional
development within the corridor.

Population within the City of St. Louis/University City portion of the corridor was estimated at
23,170 in 1996. In the year 2020 the projected population is 22,304, or a decrease of
approximately 866individuals. Single-family r esidenceswith somemulti-family unitscharacterize
housing in this segment of the study area.

The Clayton portion of the corridor is characterized by intensive commercial and ingtitutional
activity. The 1996 population estimate is approximately 14,739 individuals, with a projected
population by theyear 2020 of 13,806 individuals. Theresidential area along thissegment of the
corridor isin a mixture of housing typesranging from single-family houses and condominiums
to two-family and four-family resdences and apartment buildings.

Industrial and commercial activity dominate the portion of the corridor in Richmond Heights,
Brentwood, M aplewood and Shrewsbury. The 1996 population estimatefor thissouth-central and
southern portion of the corridor is 42,426 individuals. In the year 2020, population is projected
todecreasetoapproximately 39,869 individuals. Single-family residencescomprisemost housing
with very few multifamily unitswithin this section of the corridor.

3.3.2 Employment

The MetroLink extension corridor traverses several key employment and destination centers
in the St. Louis area. These employment centers provide a solid base for future MetroLink
ridership.

Washington University, with over 2,300 employees and an annual student enrollment of
approximatdy 11,600 students, is the only major employer within the northern portion of the
corridor. Washington Univer sity employeesand studentswould benefit from theexistenceof light
rail in close proximity.

Clayton's Central BusinessDidgtrict isthemajor employment center of thecorridor area. Itisthe
second lar gest employment center intheSt. L ouismetr opolitan statistical area(M SA), employing
over 30,000 people. Clayton is the home for one Fortune 500 headquarter office (Graybar
Electric) and 34 Fortune 500 branch offices. Clayton is also the county seat of St. L ouis County
with the county gover nment functionslocated in downtown Clayton. Thereareover eight million
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gquare feet of office, retail/service, public, hotel and institutional floor space in downtown
Clayton, with the majority (5.9 million squar e feet) being office space. M ajor employer slocated
in Clayton include St. Louis County Government (1,800 employees); Enterprise Rent-A-Car
(1,022 employees); Brown Group (491 employees); Commer ce Bank (436 employees); and the
Ritz-Car lton (400 employees). Other major employer swithin thecentral portion of thealignment
include the Galleria shopping mall with over 1,800 employees, and the University Club Towers
with over 600 employees.

Major employment centers also exist within the south-central and southern portions of the
corridor in Brentwood, Richmond Heights and Maplewood. These include the Brentwood
Promenade, the Hanley Industrial Park (800+ employees) and the Sunnen Business Park (900+
employees). Thelargest employerswithin the Hanley Industrial Park and adjacent areainclude
Purina Mills (300 employees), KV Phar maceutical (290 employees), | ndeeco (260 employees),
Caroline Company (170 employees), Schnucks M arket, I nc. (157 employees), and Home Depot
(150 employees).

3.3.3 Key Activity Centers

The above employment centers serve as key activity nodesin addition to other activity centers
that serveasmajor destination pointswithin theproposed M etroL ink corridor. M ost of themajor
activity centers (see Figure 3.3-1) are located in the north-central and central portions of the
corridor. They rangefrom recreation destinationssuch asFor est Park and Shaw Park in St. L ouis
City and Clayton, respectively, to the major institutional centers of Washington University and
Fontbonne College, and to employment and entertainment destinations such as downtown
Clayton, the University City Delmar L oop, the Galleria shopping mall and the Sunnen Business
Park.

Clayton'sdowntown includesthe &t. L ouis County Gover nment Center, St. L ouis County Justice
Center, S. Louis County Courts Building, Clayton City Hall, World Trade Center, Shaw Park,
Ritz-Carlton Hotdl, St. Louis County Public Library, and major office buildings. In addition,
downtown Clayton has a wide and diverseretail, service and entertainment activity base with a
number of hotels also serving the business environment. Clayton has over 1,000 licensed
businesses, which include over 50 restaurants. It is estimated that Clayton has an ?in and out”
daytime population approximating 80,000.

The Galleria shopping center in Richmond Heights, occupying approximately 1.2 million square
feet and employing over 1,800 people, is the St. Louis M SA’slargest shopping mall, offering a
wide variety of stores with many smaller retail and service activities located within close
proximity of the Galleria. The University Club Towers, with over 272,443 square feet of floor
gpace and over 600 employees, containsa variety of services such asmedical, consulting, food,
retail, and counsdling. The Brentwood Promenade represents another major retail and
commer cial activity center with over 300,000 squar e feet of retail space. The Hanley Industrial
Court iscomposed of many light industry and manufacturing companieswith an employment base
of over 800. Thelast major activity center alongthe souther n section of the proposed routeisthe
expanding Sunnen Business Park which currently employs over 900 individuals.

3-14



3.3.4 Potential Development and Redevelopment Areas

A number of significant redevelopment opportunities exist within the proposed MetroLink
corridor. These opportunitieswould capitalize on existing activity and potential transit-oriented
development. Theexistenceof light rail transt and itsaccompanying stationsand parking ar eas
may also induce redevelopment of under utilized land within the MetroLink corridor.

There are numerous parcels within the MetroLink corridor which ether arein the process of
being developed or for which developments have been approved or proposed, and other parcels
which have development potential but do not have specific development proposals (see Figure
3.3-2). Table 3.3-1 summarizes data for these parcelsin respect to location, size, distance from
near est MetroLink station, existing/proposed/per mitted uses, zoning, proposed development or
development potential, construction cost and projectedproperty tax revenue gener ated. A total
of 22 development par celshave been identified comprising approximately 80 acresof land area.
Potential squar efeet of devel opment, construction cost and pr oj ected property tax revenueshave
not been estimated for those par celswhich do not have development proposalsand/or wherethe
scale of future development isunknown.

The development par cels asidentifiedare concentrated in the central portion of the MetroLink
corridor; 14 of the22 parcelsarelocated in Clayton. Four of theparcelsarein Richmond Heights
and Brentwood, whiletwo ar e associated with the Sunnen Business Par k. Only two parcelswere
identified as potential development areas in the City of St. Louis and University City.
Development associated with these par cels will impact each respective municipality in respect
to increased revenue generated from property, salesand utility taxes, and feessuch asbusiness
licenses.

There are alsotwo redevelopment oppor tunitieswithin the Univer sity City and City of St. Louis
portion of the proposed Cross-County MetroLink corridor. One exists at the southeast cor ner
of Millbrook and Big Bend Boulevard, referred to asthe?Old Channe 9" building property. This
highly underutilized area encompasses just over 17 acres and is being redeveloped by
Washington Univer sity. In addition, the par cdl in thenortheast corner of Skinker Boulevard and
Forest Park Parkway currently containing a vacant 3-story building (formerly restaurant and
apartments) is a potential redevelopment area. This parcel is also owned by Washington
University.

Themajor center of ongoing, approved, and proposed developmentsistheCity of Clayton. Within
downtown Clayton several planned office and mixed-use developments will provide significant
opportunitiesfor MetroLink. I n addition, thevacant par celslocated adjacent to or near theRitz-
Carlton Hotel are highly underutilized and collectively provide over six acresfor development.
Also, thenortheast and northwest cor ner sof For syth and N. Jackson, comprising approximately
four acres and containing the former Famous-Barr store and parking garage, are greatly
under utilizedand do not reflect the highest and best usesfor thissite. Followingisasummary of
major redevelopment projects and development opportunitiesin the City of Clayton.
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Table 3.3-1
CURRENT AND POTENTIAL DEVELOPMENT OPPORTUNITIES

Distance
from
Nearest Approx- Square
Proposed imate Feet of Potential
MetroLink Parcel Proposed Square Feet Construc- Projected
Map Station Size Permitted/ Develop- of Develop- tion Cost Property Tax
No. | Location Existing Land Use (feet) (acres) Zoning! | Proposed Use(s) ment ment? ($millions) Revenue®
1 NE corner of Skinker and Millbrook Vacant com/res bldg 30 0.75 Com Com/Residential N/A N/A N/A N/A
2 SE corner of Millborook and Big Bend | Institutional 50 17.86 R-6 Institutional/ N/A 2,300,000 N/A N/A
student housing
3 NE corner of Forsyth and MetroLink | Commercial 125 1.14 C-2 Commercial N/A 340,000 40* $872,576
4 NW corner of Forsyth and MetroLink | Commercial 175 2.83 C-2 Commercial N/A 800,000 53* 1,156,163
5 Carondelet Plaza Vacant 0 2.97 C-4 Commercial N/A 850,000 47* 1,625,276
6 Carondelet Plaza Vacant 50 0.86 C-4 Commercial N/A 250,000 33* 719,875
7 Carondelet Plaza Vacant 0 0.68 C-4 Commercial N/A 210,000 28* 610,805
8 Carondelet Plaza Vacant 125 1.60 C-4 Commercial N/A 630,000 40* 872,576
9 South of Carondelet Vacant 500 2.99 C-4 Residential 130,680 900,000 18* 233,141
10 NE corner of Carondelet and Central | Commercial 200 0.80 C-4 Mixed use 274,000 N/A 40 828,416
11 NE corner of Forsyth & Brentwood Commercial 500 1.28 C-4 Mixed use 100,000— 385,175 20* 436,288
200,000
12 NW corner of Forsyth & Brentwood Commercial 500 0.70 SDD* Office space 270,000 N/A 51 1,112,534
Key: N/A = not available; SDD = Special Development District; PDC = Planned Development Commercial; PUD = Planned Unit Development

! Zoning description pursuant to respective municipal jurisdictions.

2 Potential square feet of development was generated using existing proposals or parcel sizes and applicable zoning and building regulations from respective municipal jurisdictions.

® Projected tax revenue includes total revenues from all taxing entities.

* Estimated construction based on area's average construction cost per square foot and reasonable potential construction.




Table 3.3-1
CURRENT AND POTENTIAL DEVELOPMENT OPPORTUNITIES

Distance
from
Nearest Approx- Square
Proposed imate Feet of Potential
MetroLink Parcel Proposed Square Feet Construc- Projected
Map Station Size Permitted/ Develop- of Develop- tion Cost Property Tax
No. | Location Existing Land Use (feet) (acres) Zoning! | Proposed Use(s) ment ment? ($millions) Revenue®
13 Forsyth between Brentwood & Commercial 1,000 1.89 SDD* Office space 240,000 N/A 40 828,416
Maryland
14 Corner Brentwood and Bonhomme Residential 425 0.57 R-7 Residential 280,000 N/A 35 453,330
15 Shaw Park Drive between Central Commercial 50 1.32 C-3 Parking structure Parking 226,000 15.5* 0 (county)
and Meramec
16 Clayton Corporate Center Commercial 2,200 SDD* Office space 202,000 N/A 27* 588,988
17 University Club Tower Commercial/parking 50 1.10 C-2 Retail/serv./offc. N/A N/A N/A N/A
18 East side of Brentwood Boulevard Commercial 400 9.00 PDC* Retail/serv./offc. N/A N/A N/A N/A
19 East side of Brentwood Promenade Manufacturing 50 9.96 Indust. | Industrial 435,000 1,040,000 N/A N/A
20 Hanley Industrial Court Industrial 50 6.53 Indust. | Commercial 285,000 680,000 N/A N/A
21 Residential area south of Flora Residential 50 12.0 Resid. Commercial N/A 800,000 N/A N/A
between Laclede Station Road and
Hanley Road
22 Sunnen Business Park PUD 600 2.0 PUD Mixed use 187,000 N/A 15 5,217
Key: N/A = not available; SDD = Special Development District; PDC = Planned Development Commercial; PUD = Planned Unit Development

! Zoning description pursuant to respective municipal jurisdictions.
2 Potential square feet of development was generated using existing proposals or parcel sizes and applicable zoning and building regulations from respective municipal jurisdictions.

% Projected tax revenue includes total revenues from all taxing entities.
* Estimated construction based on area's average construction cost per square foot and reasonable potential construction.




* A 200,000- to 300,000-square-foot high-rise residential development is under option for a
three-acre ste just south of Carondelet Plaza and the Carondelet Plaza circle north of
Colorado Avenue. This development is approximately 500 feet from the nearest proposed
MetroLink station at Carondelet Plaza.

« Thenew World Trade Center is proposed on Carondelet Avenue between S. Central and
Bemiston Avenues. This 274,000-squar e-foot facility will primarily house office space with
mixed useon thelower levelsthat will includefood serviceand light retail use. Thisbuilding
isapproximately 200 feet from the nearest proposedMetroLink station at Carondelet and
Central Avenue.

« Mixed-usedevelopment isplanned for the par celslocated along For syth between M eramec
and Brentwood Avenues. This development is approximately 500 feet from the nearest
proposed MetroLink station at Carondelet and Central Avenue.

e St Louis County is planning a new parking structure between Meramec and Central
Avenues on Shaw Park Drive. This parking structure is within 50 feet of a proposed
MetroLink station associated with the elevated option on Forest Park Parkway.

o Trammédl Crow Company plansto develop Shaw Park Plaza, an office building at the cor ner
of Brentwood Boulevard and Forsyth Avenue. Construction for this 270,000- squar e-foot
building began in spring 1999. This office building is approximatey 500 feet away from the
near est proposed MetroLink station.

« Conrad Propertiesis developing a 23-story, 280,000-squar e-foot, mixed-use, residential
development at thecor ner of BonhommeAvenueand Brentwood Boulevard. Thisproject will
include 128 apar tmentsand condominiums, 98 extended-stay hotel suitesand approximately
7,000 squarefeet of retail space. Thisproject is scheduled for completion by spring 2000.
Thisdevelopment is approximately 425 feet from the nearest proposed MetroLink station
at Carondelet and Central Avenue.

« Enterprise Inc, is planning to construct a fourth building within the Clayton Corporate
Center for adminigtration use. Thisdevelopment hasnot yet been approved by the Clayton
Planning Commission. Thisbuilding will be approximately 2,200 feet away from the near est
proposed MetroLink station.

There are several parcels with major development potential in the north-central and central
portions of the MetroLink corridor in Richmond Heights, Brentwood and Maplewood. There
have been several discussions between developers and Richmond Heights officials concerning
parcels across from the Galleria on the east side of Brentwood Boulevar d between the Galleria
Parkway and I-64. This area has been the subject of several lar ge-scale development proposals
in the recent past. In addition, there are several parcels associated with the University Club
Tower on Brentwood that are under utilized and have greater development potential. For the
aggor egate, these have a potential for about 1,000,000 squar e feet of development.
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The municipalities and organizations that are responsble for the Hanley Industrial Court and
Sunnen Business Park area have both recognized the under utilization of these ar eas, and have
initiatedplanning effortstoidentify optionsfor redevelopment. The City of Brentwood isworking
onredevelopingtheHanley Industrial Court and 9.9 acresjust east of the Brentwood Promenade
for commercial uses. The City of Maplewood is working with a consultant and the Sunnen
Corporation to construct a 187,000 square foot, mixed-use development on the remaining
undeveloped par cels of the Sunnen Business Park. This space, primarily for office use, may
support up to an additional 885 employees. This proposed development would be approximately
650 feet from the nearest proposed L aclede Station Road MetroL ink station.

Within the southern portion of the proposed MetroLink corridor, thereareseveral largeparcels
surrounding 1-44 in Shrewsbury which have not achieved their full economic/land use potential.
The City of Shrewsbury hasalr eady acknowledged thispotential, and iswor kingto optimizethese
par cels. Thecity isalso discussing the possibility of developing a downtown businessdistrict that
will enhance the city’s economic viability. The downtown business district under consideration
would be located near the southern terminus of the study area, with parcels located east of
Murdoch Cut-off /St. Vincent Avenue and north of Murdoch Avenue with Des Peres Park the
eastern boundary. The Missouri Department of Transportation isinitiating a planning study at
the request of the City of Shrewsbury tolook at accessto and through 1-44 in the ar ea between
Murdoch and Jamieson and Big Bend and Watson.

3.4 Environmental Setting
3.4.1 Natural Resources
Streams, Wetlands, and Floodplains

Streams. There were three streams identified within the Cross-County MetroLink Extension
Segment | corridor (see Figure 3.4-1). Thethreestreamsareatributary to Black Creek, Deer
Creek, and theRiver DesPeres. TheBlack Creek tributary and Deer Creek arestreamswhere
crossings would probably require bridge construction. Stream channelization doesnot appear to
be necessary at these stream crossings.

Thewater quality for streamsin the corridor isgenerally low. Water quality in the corridor is
degraded by stormwater outfallsand point sour ce discharges from commercial and resdential
areas. Stormwater runoff from developed areas transports contaminants, such as petroleum
products, lawn chemicals, and other debris, into area streams.
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Wetlands. Section 404 of the Clean Water Act extends authorization to the U.S. Army Cor ps of
Engineers (USACE) to regulate activities which affect waters of the United States, including
wetlands, and toissue per mitsfor thedischar geof dredged or fill material intowetlandsand other
water s of theU.S. Any activity that will impact wetlandsor water sof the U.S. will require Section
404 per mitting and mitigation may be required.

Wetland resour ces wer e identified along the Cross-County MetroLink Extension Segment |
corridor. Prior to the field investigation, potential wetland areas and stream crossings were
identified usng National Wetland Inventory (NW1) maps and United States Geological Survey
(USGS) maps. Thepresenceor absenceof jurisdictional wetlandswasverified inthefield. During
thefield survey, other areasthat exhibited wetland char acteristicswer ealsothor oughly surveyed
and documented. These areas were usually identified based upon terrain postion and the
presence of wetland vegetation.

There werefour stessurveyed in the field using the routine wetland delineation techniques as
outlined in the 1987 USACE Wetland Delineation Manual (USACE, 1987) (see Table 3.4-1).
Other sitesthat aretypically correated with wetlands, such asfloodplainsor riparian corridors,
wer e also investigated during the survey.

Of thefour sitesinvestigated, only asingle0.17-acr esitewasconsider ed ajurisdictional wetland.
The 1-44 Cattail Seep wastheonly sitethat had therequisite hydrology, hydr ophytic vegetation,
and hydric soils. The other three sitesdid not meet one or more of the criteria, therefore these
siteswould not beregulated.

The jurisdictional 1-44 Cattail Seep isdominated by narrowleaf cattail and sedges. Thiswetland
liesimmediately south of 1-44, just east of the Burlington Northern Santa Ferailroad line. The
location of thiswetland isshown on Figure 3.4-1. Thiswetland receives seep water from thebase
of ahill that liesto the north, and it hasrelatively low functional valuesrelated towater quality
improvement, flood protection, and wildlife habitat. The overall value of the wetland islow due
to the small size (0.17 acres), highly degraded natur e of the wetland, and low functional values.

Floodplains. Crossingsof the 100-year floodplain withintheCross-County M etroLink Extension
Segment | corridor would occur at three locations including: an unnamed tributary of Black
Creek, Deer Creek, and an off-channel portion of the River Des Peres. The Black Creek
tributary and Deer Creek floodplainsincluderegulatory floodways. These crossingsarenarrow
and would be spanned by bridges. A small portion of the River Des Peresfloodplain extendsto
the west along a narrow drainageway through the Cross-County corridor near the southern end
of the project (south of 1-44). Regulatory floodways are not affected at this area. This small
portion of the floodplain may be spanned by bridges.
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Table3.4-1
WETLAND RESOURCES IN THE CROSS-COUNTY METROLINK EXTENSION
SEGMENT | PROJECT AREA

Jurisdictional Sze
Determinatio  (acreage

L ocation Name n ) Description
Tropicana Lanes No 0.02 Two small cattail depressionsalong the
#1 CMT line Thisgtelackstherequisite
soilsto be considered jurisdictional.
Tropicana Lanes No 0.02 Three small cattail depressonsalong the
#2 CMT lineand in ditches paralld to the

CMT line. Thissitelackstherequisite
soilsto be considered jurisdictional.

|-44 Cattail Seep Yes 0.17 Cattail seep that hastherequisite soils,
hydrology, and vegetation to be
considered jurisdictional.

L andfill Pond No 0.57 Thisisa highly disturbed yard-waste
disposal sitethat lackstherequisite soils
to be consdered jurisdictional.

Source: Parsons Engineering Science, 1999

Vegetation and Wildlife Habitat

The natural habitat of theentire Cross-County corridor hasbeen altered, disturbed, or degraded
by development within the various municipalities. Residences, commercial and industrial
improvements, and various infrastructur e developments such as streets, roads, bridges, and
railroad lines have greatly diminished the quality of vegetation and wildlife habitat.

The northern portion of thepr o ect ar eaincludesthat portion of thealignment between the For est
Park Station and Clayton. The area along the CMT right-of-way from south of Forest Park
Parkway southwar d tothe Sunnen BusinessPark hasprimarily developed intoan old field habitat
sinceit was abandoned. The vegetation along the old railroad line ranges from non-vegetated,
to spar sely vegetated, to completely overgrown in some areas. The vegetation alongthe CMT
lineistypically dominated by aggressive invader species such asthe exotic bush honeysuckle,
Johnson grass, cocklebur, bidens, and tall fescue. The gravel substrate along the CMT line
restricts the quantity and quality of vegetation that it can produce. Theold field habitat alongthe
CMT line provides only marginal habitat for small mammalsand birds.

Nar rowbandsof wooded riparian habitat occur alongtheBlack Creek tributary, Deer Creek, and
the River desPeres. Typical speciesfound in theriparian areasinclude silver maple, sycamore,
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cottonwood, and black willow. Theseriparian zonesprovide habitat and travel corridorsfor small
mammals and resdent and migratory birds. There are no unique or unusual habitats within the
project area.

Both resdent and migratory wildlife frequent the project area habitats, however most of the
species present, especially theresident species, aretolerant of disturbance and the presence of
human activities. Typical and abundant resident mammals include opossum, raccoon, striped
skunk, house mouse, deer mouse, norway rats, black rats, moles, cottontail rabbits, and eastern
gray squirrel. Other mammals, such as the white-tailed deer, red fox, coyote, beaver, and
muskrats frequent thelessdisturbed portionsof the project area, especially theriparian habitats
along Black Creek, Deer Creek, and the River des Peres.

Typical migratory birds known to occur in the project area would include the American robin,
northern cardinal, field sparr ows, easter n meadowlar k, mour ningdove, and nor thern mockingbird.
Introduced species such as the European starling, house sparrow, and rock dove (domestic
pigeon) are abundant. Migratory waterfowl such as wood ducks, mallards, and giant Canada
geese also frequent urban waterbodies, such as stormwater retention ponds, city lakes, golf
cour se ponds, and streams, in the vicinity of the project area.

The urban settingrestrictsthediver sity of reptilesand amphibians, however common reptilesand
amphibianslikely to occur in the project area would include the western ribbon snake, northern
water snake, black rat snake, eastern garter snake, common snapping turtle, three-toed box
turtle, American toad, southern leopard frog, and bullfrog.

Threatened and Endangered Species

The Columbia, Missouri Field Office of the U. S. Fish and Wildlife Service (USFWS) was
contactedin order to obtain alist of federally-protected threatened and endanger ed speciesfor
St. Louis City and St. Louis County. According to the USFWS, there are five federally-listed
species and two candidate species known to occur in St. Louis County, and these species are
listed in Table 3.4-2.

The bald eagle isa common migrant and winter resdent throughout the state of Missouri, and
they are known to berare breedersalong some of the major riversand large reservoirsin the
state. In the vicinity of St. Louis County, bald eaglestypically concentratefeeding and r oosting
activities along the Mississppi and Missouri Rivers during their annual fall and winter
migrations. During the peak of their winter migration, hundreds of bald eagles can congregate
along the banks of the Mississippi and Missouri Rivers. The eaglesutilizetheforested/riparian
areas along the river banks for daytime perching sites and night roosts, and they utilize the
riverine habitat for feeding and scavenging, primarily for fish. Bald eagles are susceptible to
disturbance, and they prefer areas with limited human activity. There are no large to medium
sizedriversin theproject areathat would provide suitable habitat for bald eagles, and the highly
developed/disturbed nature of the project area would not be conduciveto bald eagle use.
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Table 3.4-2
FEDERALLY-LISTED SPECIESKNOWN TO OCCUR IN ST. LOUISCOUNTY

Common Name Scientific Name Status

Bald eagle Haliaeetus leucocephalus Threatened
Peregrinefalcon Falco peregrinus Endangered

Pallid sturgeon Scaphirhynchus albus Endangered

Pink mucket pearly Lampsilis orbiculata Endangered

Running buffalo clover Trifolium stoloniferum Endangered

Sicklefin chub Macrhybopsis meeki Candidate for federal listing*
Sturgeon chub Macrhybopsis gelida Candidate for federal listing!

! The Endangered Species Act extends no legal protection to candidate species.
Source: U.S. Fish and Wildlife Service, 1999.

Peregrinefalcons are rare migrants throughout Missouri that are known to nest on high cliffs,
tall buildings, and bridges. In Missouri, peregrine falcons only nest in urban areas, including S.
L ouis,wherethey havebeen introduced. Thelast occurrenceof peregrinefalconsin St. L ouiswas
documented in 1994 on the roof of the Park Plaza Hotdl. In urban settings, peregrine falcons
primarily feed on domestic pigeons, and they would be expected to hunt/foragefor pigeonsinthe
vicinity of Forest Park.

The range of the pallid sturgeon consists of the Missouri River and the Mississippi River
downstream from its confluence with the Missouri River. Although limited data is available
concerning preferred habitats of the pallid sturgeon, the speciesistypically found in tributary
mouths, over sandbar s, along main channel bor ders, and in deep holeselsawherein theMissouri
and Mississippi Rivers. Thereareno largeto medium sized riversin the project areathat would
provide suitable habitat for the pallid sturgeon. Water quality in the Mississippi River can be
influenced by stormwater from thearea, including Black Creek, Deer Creek, and the River des
Per es water sheds.

The pink mucket pearly mussdl isfound in medium to largeriversin habitatsthat rangefrom silt
toboulder substratesin moder atetofast flowingwater at depthsfrom 0.5-8.0meters. Thismussdl
can be adversely impacted by increased turbidity and suspended sediments, which can cause
nutritional stress and mortality. The pink mucket pearly mussdl is only known to occur in the
Meramec River in St. LouisCounty. No suitable habitat for thismussel existsin or immediately
downstream from the project area.

Running buffalo clover isawhite-flowered clover that prefersmoist rich soilsin partially shaded

habitats. A single population of running buffalo clover existsin St. Louis County; however, this
populationisnot in thevicinity of theproject area. Other populationsof thisspeciesarecurrently
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being cultivated on Missouri Department of Conservation areas. Due to the highly developed/
disturbed nature of the project area, there would be no suitable habitat for this species.

The sicklefin and sturgeon chubs are small minnows native to the Missouri River. They occur
along and over sandbarsin main channe border areas and chutes between the mainland and
sandbar idands. These chubs prefer sand and gravel substrates with current velocities of 0-1.3
feet-per-second. These chubs would not be expected to occur in project area streams or
downstream from the project area.

3.4.2 Parklands

As shown in Figure 3.4-1, there are several parks located in the vicinity of the proposed
alignments, including Forest Park in the City of St. Louis, Flynn Park in University City, Shaw
Park in the City of Clayton, Lockwood Creek/Deer Creek County Park in Maplewood, and
Webster Groves and Ackfeld Park in Shrewsbury.

Thereare proposed Cross-County MetroLink alignment options adjacent to Shaw Park, which
is bor dered by Brentwood Boulevard on the east and Shaw Park Drive on the south. Shaw Park
functions as a multipur pose recreational activity center for the City of Clayton and includes
facilitiesfor baseball, tennis, picnics, shelter s, svimming (summer), and ice-skating (winter). The
park isused for several special events during the year, including Parties-in-the-Park, Taste of
Clayton, and Shaw's Paws.

Ackfeld Park in Shrewsbury is also located adjacent to one of the MetroLink extension
alignments. Activitiesin this park include swimming, volleyball, softball, and soccer.

3.4.3 Noiseand Vibration

A noiseand vibr ation environmental assessment wasconducted for the Cr oss-County M etroL ink
Extension. Asafirst step, existing conditionsin thecorridor wereidentified. Ambient noiseand
vibration measurementswer e conducted along the corridor to establish the existing conditions.
Noise and vibration sensitive receptors, such as nearby residences, schools, or older buildings
closetothe MetroLink alignment (vibration), were also identified.

The most common way to measure sound is in terms of the “ A-weighted” decibel, which is
abbreviated dBA. The A-weighted scaleis used so sound can be measured in a way smilar to
howthehuman ear hear ssound. Thehuman ear isnot equally sensitivetoall sound frequencies.
Therefore, frequency adjustments are made in the A-weighted or dBA scale. For examplea 3
dBA increasein sound is generally imper ceptible to the human ear. An increasein sound of 10
dBA, which represents a 10-fold increase in acoustic energy, makes the sound appear to the
human ear twiceasloud. ThedBA sound scaleisalogarithmic scale. Figure 3.4-2 presentsthe
typical sound levels from indoor and outdoor noise sour ces expressed in dBA and includes the
responses of peopleto these levels.
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Noise measur ementswer eobtained by noisemonitoring instrumentsto providean in-depth view
of thesound level over ameasur ed period of time. Theaveragesound level (Leq) wasmonitored
for both short-term and long-term durations. Short-term monitoring was for up to 15 minutes,
while long-term measurementswerefor at least 24 hours. The long-term noise measur ements
included the day-night sound level (Lg,), which is obtained from the hourly L, plusa 10 dBA
adjustment applied to nighttime noise between thehoursof 10p.m.and 7a.m. Ten dBA isadded
to the actual monitored values because sounds at night appear to the human ear to be louder.
Other noisemeasur ementsthat wer etaken inthecorridor includetheminimum sound level (L )
and the maximum sound level (L ) monitored at the receptor site.

When assessing theimpact of vibration on humans, the common measurement istheroot mean
square (rms) velocity level. Thermsvelocity level isexpressed in termsof the ener gy average
Ly and the maximum instantaneous vibration Ly,. For assessing vibration impacts on
structures, especially for construction activities, thevibration peak particlevelocity (ppv) isthe
commonmeasurement. Wher efrequency criterion apply for special vibr ation-sensitiver eceptors,
such as the electron microscopes at Washington University, the vibration is assessed for its
maximum level vs. frequency. Figure 3.4-3 shows typical ground-borne vibration levels for
various vibration sources and the respective responses of humans and structures.
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INDIVIDUAL OR
COMMUNITY RESPONSE TO
CONTINOUS NOISE

Threshold of Physical
Discomfort

Hearing Damage Criteria
for 8-Hour Workday
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Residential Development

Goal for Urban Area

No Community Annoyance

Threshold of Hearing

Source: Parsons Engineering Science, Inc.
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Piledriver (50')
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Average Urban Area
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Inside Business Office
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Inside Home

Quiet Rural Area
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Figure 3.4-2 - Typical A-Weighted Sound L evels
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Existing Cross-County Corridor Noise and Vibration

There are three distinctive sub-areas in the Cross-County MetroLink corridor, each of which
experiences a wide range of sound levels, depending on the types of noise sources and their
proximity tothe sensitivereceptor locations. Thesethreesub-areasareForest Park/University
City, Clayton, and Galleriasouth tol-44. Existing noisesour cesand ambient noisemeasur ement
are presented for these three sub-areas. Both short-term and long-term noise and vibration
measur ements wer e conducted at r epresentativelocationsalongthecorridor (SeeFigure 3.4-4).

Noise M easurements - Noise measur ementswer e conducted using L ar son-Davis M odel 870,
Type 1, Precision Environmental Sound L evel M eters. Thesemeter swer ecalibrated prior toand
after the noise monitoring sessions using a L arson-Davis Model CA250 acoustic microphone
calibrator. Short-term noisemeasur ementsconsisted of 15-minuteambient noisemeasur ements
approximately 10 feet (3 meters) from sensitive receptor property lines nearest the proposed
MetroLink alignment. Figure 3.4-3 showstheeight locationsused for short-term ambient noise
monitoring. Long-term noise measurements over a 24-hour period were also taken at eight
locations along the corridor. All eight locations areresdential land use, two of which are multi-
family residential. Figure 3.4-4 showsthe eight long-term noise measur ement sites monitored
over a 24-hour period.

Vibration Measurements - On April 26and 27, 1999, vibr ation measurementsweremadeusing
vibration monitoring systems consisting of L ar son-Davis M odel 2900 Dual Channel Analyzers,
Brud & Kjaer Type4378accelerometers,and Brud & Kjaer Type2635ChargeAmplifiers. The
vibrationmonitoring systemwascalibr ated accor dingtomanufactur ers instructionsusngaBr uel
& Kjaer Type 4294 vibration calibrator.

Short-term vibration measurements wer e conducted at two locations. (1) at the exterior of a
vibration-sensitive Washington Univer sity resear ch building (the M ass Spectrometry building),
and (2) the St. L ouis County Administrative Building in the City of Clayton. Both structuresare
adjacent to the MetroLink alignment. Horizontal and vertical vibration measurements were
conducted smultaneoudly.

L ong-term vibration measurements wer e conducted in the M ass Spectrometry building on the
campus of Washington University, which ison the south side of Millbrook Avenue. Horizontal
and vertical vibration measurements were conducted smultaneoudy on the floor of the mass
spectrometry lab and on the top of the spectrometry table (vertical measurement).
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FIGURE 3.4-3
TYPICAL VIBRATION LEVELS

VELOCITY .
N Typical Sources
Human/Structural Response LEVEL (50 ft from source)

Threshold, minor cosmetic damage
fragile buildings

Blasting from construction projects

Bulldozers and other heavy tracked

construction equipment

Difficulty with tasks suichas — > | 9
reading a VDT screen

Commuter rail, upper range

Residential annoyance, infrequent Rapid transit, upper range

events (e.g. commuter rail)

< Commuter rail, typical
Residential annoyance, frequent > < Bus or truck over bump
events (€.g. rapid transit) 70f] € Rapid transit, typical

Limit for vibration sensitive
equipment. Approximate threshold -—

for human perception of vibration Bus or truck, typical

Typical background vibration

* RMS Vibration Velocity Level in dB relative to 106 inches/second

Source: Transit Noise and Vibration Assessment,
U.S. DOT Federal Transit Administration, April 1995.
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Forest Park/Univer gty City Sub-Area

Thissub-areacurrently containsexisting residential neighbor hoods, educational ingtitutions, and
Forest Park. These types of land-uses are potentially sensitive to noise and vibration. The
proposed For est Par k/University City MetroL ink alignment primarily usespublicstreet rights-of -
way.

Existing Noise Ambient noisein thissection of the Forest Park/University City sub-area of the
corridor isprimarily duetolocal street traffic and typical neighbor hood sounds. On thewest sde
of this section, asdowntown Clayton isappr oached, some soundsrelated to commer cial activity
areapparent. Tables 3.4-1A and 3.4-2A show the results of the noise monitoring in this section
whichwer etaken on November 11, 1998, during the peak commuting hour s and off-peak hours,
respectively. Table 3.4-3 showstheresultsof the 24-hour noise monitoringin thissection of the
Forest Park/Universty City sub-area. Thelong-term ambient noise monitoring was conducted
on Wednesday and Thursday, December 9 and 10,1998.

Table 3.4-1A
Peak-Hour Short-Term (15 Minutes) Property Line Ambient Noise M easurements

10 from Property | Star | Durati | Le | Lmi | Lma
Line t on q n X

Nearest LRT Tim | min:se | dB | dBA | dBA
Alignment e C A

6910 Pershing 06:5| 15:00 | 65. | 526 | 73.0
8 7

7349 Lind€ll 07:1] 15:00 | 64. | 53.0 | 73.8
8 5

Table 3.4-2A
Off-Peak-Hour Short-Term (15 Minutes) Property Line Ambient Noise M easurements
100 from Property| Sart | Duration | Leq | Lmin | Lmax
Line
Nearest LRT Time | min:sec | dBA | dBA | dBA
Alignment
6910 Pershing 12:53 15:00 64.3 | 535 | 75.8
7349 Lindell 12:03 15:00 61.3 | 50.7 | 69.5
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Table 3.4-3

Long-Term (24-Hour) Property Line Ambient Noise M easurements

L ocation Leg(24hr) | MinLeg |[Max Leqg (h)]|Leqg (pk hr) Ldn
(h)

5835 Lindell 60.2 50.5 64.3 64.3 67.2

6910 Pershing 60.0 49.1 64.9 64.9 66.7

7349 Lindell 58.4 49.1 64.2 64.2 65.4

Existing Vibration - Ambient vibrations were monitored on April 26 and 27, 1999 at locations
outside and inside the Washington University M ass Spectrometry building resear ch facility. The
short-term measurements were conducted on April 27. Table 3.4-4 gives the results of the
ambient vibr ation measur ementsat theWashington Univer sity building. Existingvibr ation sour ces
include traffic along Millbrook Avenue, the machine shop within the same building, the nearby
University power plant, and normal personnel activities within the Mass Spectrometry building
research facility. Table 3.4-5 presents the maximum measured values for the peak-to-peak
vibrational displacement measured during the duration. Thevaluesin Table3.4-5arefor thelab
building structure and inside the lab room. Due to the type of research being conducted at the
M ass Spectrometry building, Washington University has developed criteria regarding maximum
vibration levels. Thecriteriaisexpressed in terms of vibrational displacement.

Table 3.4-4

University Mass Spectrometry Building Ambient Vibrations

L ocation Time | Duration| Leq | Lmi | Lm
n ax

Exterior - Vertical 09:24 15 58.1 | n/a | 70.
minutes 6

Exterior - 09:43 10 544 | nla | 71
Horizontal minutes 2
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Table 3.4-5
M ass Spectrometry Building Ambient Vibration 1/3 Octave Frequency Spectra

Frequenc Mass Spectrometry Lab Building Mass Spectrometry Lab
y
Floor (Long-term)  Exterior (Short- Floor Table
term)
Hz Vert. Horiz. Vert. Horiz. Vert. Horiz. Vert. Horiz.

M xSt M xS M xS M xS M xS M xS M xS M xS
Overall 4.48 7.88 9.58 10.27 2.93 3.07 6.05 8.16

0.8 1.54 4.38 0.68 0.56 0.92 1.10 2.12 4.28
1 3.28 6.86 0.44 0.88 2.38 2.20 5.51 6.63
1.25 2.80 3.64 9.47 0.15 1.37 1.74 1.35 1.98
1.6 0.83 0.95 0.56 0.21 0.28 0.33 0.26 0.79
2 0.28 0.60 0.27 0.11 0.19 0.17 0.14 0.24
2 0.29 0.28 0.12 0.11 0.11 0.20 0.17 0.06
3.15 0.22 0.22 0.17 0.05 0.06 0.10 0.11 0.25
4 0.11 0.69 0.05 0.04 0.06 0.03 0.43 0.11
5 0.10 0.24 0.19 0.06 0.03 0.06 0.08 0.06
6 0.06 0.25 0.12 0.05 0.03 0.06 0.21 0.07
8 0.06 0.11 0.07 0.05 0.04 0.04 0.03 0.03
10 0.04 0.11 0.09 0.14 0.06 0.04 0.07 0.02
12.5 0.04 0.07 0.02 0.78 0.03 0.02 0.02 0.03
16 0.04 0.06 0.14 1.47 0.03 0.04 0.02 0.04
20 0.06 0.04 0.18 1.50 0.03 0.03 0.04 0.07
25 0.06 0.06 0.50 0.60 0.04 0.03 0.03 0.03
315 0.04 0.06 0.51 1.72 0.04 0.04 0.04 0.03
40 0.04 0.06 0.08 9.58 0.03 0.04 0.04 0.02
50 0.04 0.06 0.20 1.93 0.03 0.03 0.02 0.03
63 0.03 0.16 0.17 1.15 0.03 0.02 0.13 0.14
80 0.04 0.04 0.07 0.09 0.03 0.04 0.02 0.03

100 0.04 0.04 0.02 0.03 0.04 0.04 0.03 0.03
125 0.04 0.04 0.03 0.02 0.04 0.04 0.03 0.03
160 0.04 0.04 0.02 0.02 0.03 0.04 0.03 0.04

1 MxS = Mass spectra. This MxS value give the measured peak-to-peak vibrational
displacement measured during the monitored duration.

Clayton Sub-Area
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Table 3.4-5
M ass Spectrometry Building Ambient Vibration 1/3 Octave Frequency Spectra

Frequency = Mass Spectrometry Lab Building Mass Spectrometry Lab
Floor (Long- Exterior (Short- Floor Table
term) term)
Hz Vert. Horiz. Vert. Horiz. Vert. Horiz. Vert. Horiz.
M xS M XS M xS MxS M xS M xS M XS M xS
Overall 4.48 7.88 9.58 10.27 2.93 3.07 6.05 8.16
0.8 1.54 4.38 0.68 0.56 0.92 1.10 2.12 4.28
1 3.28 6.86 0.44 0.88 2.38 2.20 5.51 6.63
1.25 2.80 3.64 9.47 0.15 1.37 1.74 1.35 1.98
1.6 0.83 0.95 0.56 0.21 0.28 0.33 0.26 0.79
2 0.28 0.60 0.27 0.11 0.19 0.17 0.14 0.24
2 0.29 0.28 0.12 0.11 0.11 0.20 0.17 0.06
3.15 0.22 0.22 0.17 0.05 0.06 0.10 0.11 0.25
4 0.11 0.69 0.05 0.04 0.06 0.03 0.43 0.11
5 0.10 0.24 0.19 0.06 0.03 0.06 0.08 0.06
6 0.06 0.25 0.12 0.05 0.03 0.06 0.21 0.07
8 0.06 0.11 0.07 0.05 0.04 0.04 0.03 0.03
10 0.04 0.11 0.09 0.14 0.06 0.04 0.07 0.02
12.5 0.04 0.07 0.02 0.78 0.03 0.02 0.02 0.03
16 0.04 0.06 0.14 1.47 0.03 0.04 0.02 0.04
20 0.06 0.04 0.18 1.50 0.03 0.03 0.04 0.07
25 0.06 0.06 0.50 0.60 0.04 0.03 0.03 0.03
31.5 0.04 0.06 0.51 1.72 0.04 0.04 0.04 0.03
40 0.04 0.06 0.08 9.58 0.03 0.04 0.04 0.02
50 0.04 0.06 0.20 1.93 0.03 0.03 0.02 0.03
63 0.03 0.16 0.17 1.15 0.03 0.02 0.13 0.14
80 0.04 0.04 0.07 0.09 0.03 0.04 0.02 0.03
100 0.04 0.04 0.02 0.03 0.04 0.04 0.03 0.03
125 0.04 0.04 0.03 0.02 0.04 0.04 0.03 0.03
160 0.04 0.04 0.02 0.02 0.03 0.04 0.03 0.04

1 MxS = Mass spectra. This MxS value give the measured peak-to-peak vibrational
displacement measured during the monitored duration.
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Clayton Sub-Area

Thisis a mixed-use sub-area that includes downtown Clayton with major commer cial/r etail areas
with some residential uses. Downtown Clayton is a place of employment for more than 30,000
persons and has a compact, high-density core area with a concentration of office activities. These
types of land-uses are potentially sensitive to noise and vibration. The alignment primarily uses
public street rights-of-way.

Existing Noise - Table 3.4-6 gives theresults of the 24-hour noise monitoring in this section
of the Downtown Clayton to the Galleria Area Section of the Clayton sub-area. Thelong-term
ambient noise monitoring was conducted on Wednesday and Thursday, December 9 and 10,
1998, for the Brentwood Boulevard location.

Table3.4-6
Long-Term (24-Hour) Property Line Ambient Noise M easurements

L ocation Leqg (24 hr) IMinLeq (h)] MaxLeq |Leqg (pk hr) Ldn
(h)
250 Brentwood 69.4 57.0 72.8 72.8 75.7

#3E

Existing Vibration - Ambient vibrations were monitored on April 27, 1999, at an exterior
location along the alignment in Clayton. The monitoring site was the southwest corner of the
County of St. Louis Administrative Building. Table 3.4-7 gives the results of the ambient
vibration measurementsin the Clayton sub-area. Existing vibration sourcesincludetraffic
along local streets and normal activities within the existing gover nment office complex.

Table 3.4-7
Downtown Clayton Ambient Vibrations, VdB re 1 microinch/sec

L ocation Time | Duration Leq | Lmin | Lmax
SW Building Exterior | 1g.03| 1500 | 661 | 50 | 76.5
- Vertical
SW Building Exterior | 17:23| 1500 | 489 [ 41 | 66.0
- Horizontal

3-37



Galleriato |1-44 Sub-Area

The Galleriasouth tol-44 sub-areaisvery diver sewith many typesof land uses and development.
It includes business and industrial uses, commercial centers, and residential neighborhoods.
These types of land-uses are potentially sensitive to noise and vibration. The MetroLink
alignment follows a potential right-of-way that is very different from those in the other two sub-
areas in that it will use mostly the CMT railroad right-of-way. Ambient noisein the Galleria Area
to Shrewsbury Section of the South/I-44 sub-areaof the corridor is primarily due to freeway and
local street traffic, with major commercial activity and typical neighborhood sounds. Frequent
railway operationsin the southern portion of thissection (1-44 ar ea) also contributeto theambient
noise.

Existing Noise - Tables3.4-8 and 3.4-9 show theresultsof theshort-term noisemonitoringin the
Galleria South to 1-44 sub-area which were taken on November 11,1 998, during the peak
commuting hours and off-peak hours, respectively. Table 3.4-11 givestheresults of the 24-hour
noise monitoring in this section of the South/I-44 sub-area. The long-term ambient noise
monitoring was conducted on Thursday and Friday, December 10 and 11, 1998.

Table 3.4-8
Peak-Hour Short-Term (15 Minutes) Property Line Ambient Noise M easurements
10’ from Property Line Duration Leq Lmin L max
Nearest LRT Alignment | Time min:sec dBA dBA dBA
1143 Terrace 08:03 15:00 59.1 52.9 77.0
School: 1107 E. Linden 08:04 15:00 57.7 53.7 70.8
2851 L aclede Station 08:45 15:00 54.5 49.3 64.3
Sussex/M anhattan 08:53 15:00 64.0 56.8 74.2
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Table 3.4-9
Off-Peak-Hour Short-Term (15 Minutes) Property Line Ambient Noise M easur ements

10' from Property Line Start | Duration | Leq Lmin L max
Nearest LRT Alignment | Time min:sec | dBA dBA dBA
7210 Lansdowne 10:15 15:00 67.0 50.1 80.4
4301 St. Vincent 10:16 15:00 54.4 48.1 64.3
Sussex/M anhattan 10:46 15:00 59.2 53.4 75.7
2851 Laclede Station 10:48 15:00 49.1 44.8 58.3
School: 1107 E. Linden 11:27 15:00 55.7 51.4 63.2
1143 Terrace 11:29 15:00 54.4 49.6 62.7
Table 3.4-10
Long-Term (24-Hour) Property Line Ambient Noise M easurements
L ocation Max Leqg (h) Min Leg (h) Leqg (pk hr) Leq (24 hr) Ldn
1224 Buck 62.0 47.8 56.7 55.0 64.0
2851 L aclede Station 54.3 46.2 54.3 50.9 59.9
7204 Sussex 56.1 50.5 55.3 53.4 63.0
7210 L ansdowne 68.7 59.3 68.7 65.0 73.4

The ambient noise measur ements showsdecibel (dBA) valuestypical of thetype of land-usesin
thecorridor. For example, in the Forest Park/Univer sty City sub-area where most of theland-
usesareether resdential or ingtitutional with autotrafficalong Forest Park Parkway/Millbr ook
Boulevard, ambient noise was 65 to 66 dBA for the peak hour. For downtown Clayton which
contains mostly commer cial land uses, ambient noisswasover 69 dBA for the 24-hour duration,
with values up to 73 dBA in the peak hour. The Laclede Station Road receptor site, in the
Galleria South to1-44 sub-area, resulted in thelowest noise measur ement with about 55 dBA for
the peak hour.
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Existing MetroLink Passby Noise M easurements

To quantify the existing noise of current MetroLink operations, a controlled area was sought
which could provide a clear view of oncoming and outgoing trains. Bethany Cemetery provided
an appropriate location since ambient noise was low. The cemetery ground soped downward
toward thesouth and theexistingMetroLink line. TheMetroLink alignment location issuitably
shielded and far removed from roadway traffic. Distant aircraft and freeway soundsare bar ely
audible from thislocation. The alignment consists of a double set of tracks. Two sound level
monitorswer e set up, one at 50 feet (15 meters) north of the centerline of thetwotracksand the
other at 100 feet (30 meters) distance. M easur ements wer e taken on November 11, 1998, and
wer e conducted from the monitoring Steand ended when thetrain wasat a smilar distance past
the monitors. Table 3.4-11 presentsthe MetroLink passby noise measurement resultsfor the
50-foot (15-meter) location. Table3.4-12 presentsthemeasur ed datafor the 100-foot (30-meter)
distance. On April 28, 1999, controlled speed MetroLink passby noise measurements were
conducted at the same location. Table 3.4-13 presentsthe controlled speed MetroLink passby
noise measurement resultsfor the 50-foot (15-meter) location, while Table 3.4-14 presentsthe
measur eddatafor the 100-foot (30-meter) distance. For purposes of comparison, the published
Federal Trangt Authority (FTA) 50-foot (50 mph, welded track with ballast) source reference
SEL for the passby of alight rail or rapid trangit passby isan SEL of 82 dBA which isconsistent
withthe SEL of MetroLink. ExistingMetroLink Leq levelsat variousspeed arealso consistent
with typical light rail transit systems around the country. In addition, the existing MetroLink
system, generally without mitigation measures incorporated into the design, may not be
representative of the Cross-County MetroLink Extension.

Table3.4-11

Existing LRT Passby 50-Foot Noise M easurements - Nov 11 1998
Location - Event | Start | Passby |Speed'| Leq Lmin |Lmax | SEL?
50' LRT Passby | Time | Seconds | MPH | dBA dBA dBA dBA
Far tracks EB 15:36 |29 42.5 70.1 47.3 78.0 |835
Near tracks WB 15:37 |30 40.0 70.8 51.2 77.3 | 826
Far tracks EB 15:45 |25 48.5 70.9 49.3 79.6 84.5
Near tracks WB 15:47 |35 35.0 68.5 49.7 76.0 8L.1
Site Ambient 15:48 n/a n/a 46.5 435 50.5 n/a

1 Estimated speed based on 178-foot train length and measured passby time.

2 &L =sound exposure level. SEL is FTA’s noise metric for transit noise assessment and it is a means of

expressing the cumulative noise exposur e from a single event (passby)
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Table3.4-12

Existing LRT Passby 100-Foot Noise M easurements - Nov 11 1998

L ocation - Event Start | Passby | Speed | Leq |Lmin| Lmax | SEL
*

100' LRT Passhy Time | Seconds | MPH | dBA | dBA | dBA dBA
Far tracksEB 15:36 |29 425 1669|489 | 738 80.3
Near tracks WB 15:37 |30 400 | 67.7 | 500 | 733 |795
Far tracksEB 15:45 | 25 48.5 66.8 | 50.0 | 74.7 80.4
Near tracks WB 15:47 |35 350 |650|501] 71.2 77.6
Site Ambient 15:48 n/a na | 46.7 | 444 | 524 n/a

*  Egtimated speed based on 178-foot train length and measured passby time.

Table 3.4-13

Controlled Speed Existing LRT Passby 50-Foot Noise M easurements - April 28 1999

L ocation - Event Start | Duration | Leg Lmin | Lmax | SEL
50-Foot LRT Passhy Time | min:sec | dBA dBA | dBA | dBA
55 M PH-Far tracks EB 10:28 | o00:11 | 733 | 596 | 787 |835
55 MPH-Near tracksWB* | 10:28 00:11 78.8 53.2 84.5 |89.0
45 MPH-Near tracksWB | 10:37 | 00:12 74.6 56.4 | 80.2 |851
45 MPH-Far tracks EB 10:38 | 00:15 70.3 50.1 | 76.8 |821
35 MPH-Far tracks EB 10:47 | 00:19 67.6 485 | 734 | 804
35 MPH-Near tracksWB 10:50 | 00:19 68.6 505 | 75.1 | 814
25 MPH-Far tracksEB 10:57 00:26 67.6 47.7 747 |8L7
25 MPH-Near tracks WB 10:58 | 00:24 64.0 483 | 698 | 778
Site Ambient 10:59 | 05:02 49.1 450 | 59.9 n/a

* |ncludestrain's bell.
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Table3.4-14
Controlled Speed Existing LRT Passby 100-Foot Noise M easurements - April 28 1999

L ocation - Event Start | Duration | Leg | Lmin | Lmax | SEL
100-Foot LRT Passhy Time | minisec | dBA | dBA | dBA | dBA
55 MPH-Far tracks EB 10:28 00:11 69.4 | 56.6 | 74.2 | 796

55 MPH-Near tracksWB* | 10:28 00:11 743 | 535 | 79.0 | 845
45 MPH-Near tracks WB 10:37 00:11 70.2 | 572 | 74.2 | 807

45 MPH-Far tracks EB 10:38 00:15 674 | 506 | 734 | 793
35 MPH-Far tracksEB 10:47 00:19 64.7 | 496 | 69.8 | 775
35 MPH-Near tracks WB 10:50 00:19 650 | 494 | 709 |7/8
25 MPH-Far tracksEB 10:57 00: 26 619 | 49.1 | 674 | 759
25 MPH-Near tracks WB 10:58 00:24 61.1 | 491 | 658 | 749
Site Ambient 11:00 04:18 50.2 | 450 | 61.1 [n/a

* |Includestrain's bdll.

Existing MetroLink Station Noise M easurements

Existing MetroLink operations noise at the UMSL North Station were also monitored on
November 111998. 50-foot (15-meter) and 100-foot (30-meter) monitoringsiteswer eestablished
on the grassy par cel tothenorth of the station. Monitoring commenced when thearrivingtrain
became audible and ceased when the departing train becameinaudible. Dueto the proximity of
the airport, monitoring was sometimes cut short when approaching aircraft noise became
noticeable. Table3.4-15givestheresultsof the50-foot (15-meter) LRT station monitoring, while
Table 3.4-16 givestheresultsfor the 100-foot (30-meter) monitoring site.

Table3.4-15
Existing LRT Station 50-Foot Noise M easurements - Nov 11 1998

L ocation - Event Duration | Leq |Lmin| Lmax
50-Foot LRT Arv/Dep | Time min:sec | dBA | dBA | dBA
UMSL No.Sta.-1Train | 16:51 00:48 56.2 | 49.0 | 60.4
UMSL No.Sta.- 1 Train | 16:53 00:52 673 | 495 | 716
UMSL No.Sta.- 1 Train | 16:59 00:47 576 | 53.7 | 615
UMSL No.Sta.- 1 Train | 17:01 00:45 67.7 | 496 | 70.8
No. Station. - 2 Trains 17:07 00:42 66.0 | 55.0 | 69.9
North Station Ambient 17:12 00:30 522 | 50.2 | 56.2
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Table3.4-16
Existing LRT Station 100-Foot Noise M easurements - Nov 11 1998

L ocation - Event Duration | Leq |Lmin | Lmax

100-Foot LRT Arv/Dep Time min:sec | dBA | dBA | dBA
UMSL No.Sta.- 1 Train 16:51 00:48 |54.1 |49.6 |61.3
UMSL No.Sta.- 1 Train 16:53 00:52 61.0 |51.1 |64.8
UMSL No.Sta.- 1 Train 16:59 00:47 55.6 |[52.3 |59.4
UMSL No.Sta.- 1 Train 17:01 00:45 |622 |52.0 [65.1
No. Station. - 2 Trains 17:07 00:42 62.3 |54.8 |66.8
North Station Ambient 17:12 00:30 52.3 |50.6 |54.8

3.4.4 Electromagnetic Fieldsin the Environment
Static Magnetic and Electric Fields

Theterm, electromagnetic field, refersto a combination of eectric and magnetic fields. Static
electric and magnetic fields have frequencies at or closeto zero hertz (Hz). These fields occur
naturally in our everyday environment. Theintensity of the atmospheric static éectric field is
about 130 V/m and is highly variable, changing with regional weather conditions, e.g., passng
storm clouds. Theflow of currentsdeep in the earth producesa static magnetic field that causes
acompassneedletoalign inanorth-south direction. At mid-latitudesin thenorthern hemisphere
the flux dengity of the static magnetic field is ~500 milligauss (mG). The measured intensity is
guite stable at any particular location with a daily variation of about 0.3 milligauss but varies
considerably with latitude, e.g., 240-670 mG. Proximity to, or the movement of ferromagnetic
objects also may perturb ambient magnetic fields.

Time-Varying Electric and Magnetic Fields

Riders and operators of MetroLink vehicles may also encounter time-varying electric and
magneticfieldsfrom sour cesunrelated totheM etroL ink system. Themajor sour cesof exposure
to time-varying eectric and magnetic fieldsin the extreme-low-frequency (EL F) range between
three and 3000 Hz in the existing environment are electric transmission lines and distribution
lines. Thelevelscommonly encountered around these and other sourcesin theenvironment are
shown in Figure 3.4-5. With regard to time-varying electric and magnetic fields, it has been
assumed that exposureto these fildsin conjunction with MetroLink would be similar to those
encountered walking or riding in a bus or car. The average and maximum magnetic fields
measur ed during transportation by various means are shown in Table 3.4.4-1. Based on the
levels measured in various transportation systems by Dietrich and Jacobs (1995) about 4% of
the US population spendsa half hour each day in EL F magneticfieldsgreater than 16 milligauss.
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Table3.4.4-1

AVERAGE AND MAXIMUM MAGNETIC FIELDS (5-3000HZ) IN SELECTED

TRANSPORTATION SYSTEMS

Average

Transportation Mode (Maximum)
Car and Light Trucks 57

(124.5)
Jetliner 13.6

(212.5)
Shuttletram 13.7
(electric) 90.4)
Conventional bus 16.8

(146)

Electric shuttle bus 204

(487.8)

Source: Dietrich and Jacobs, 1999
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Figure 3.4-5
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in the Environment

Ambient Back ground

Within Homes
Away lrom appliances
Next 10 apphances
Eleclric blankals

Disinbution/ Subtransmissien lines
Edge of right-of-way
Wilhin right.ol-way
High vellage transmission lines
Edge of right-of-way
Wilhin right.of-way
Qccupalional environmenls
Qllice
Specialized, high exposure

KEY

— Hare —|,
b - —
Common
exposure polentals

Ambient Background

Wilhin Homas
Away lrom appliances
Mex! 1o appliances
Eleciric blankets

Distribulion/ Subtransmission lines
Edge of right-of -way
Wilhin right-of-way
High vellage transmission lines
Edge of right-of-way
Within righl-0l-vay
Occupalional environments
Qllice
Speciahzed. high exposure

KEY
Hare

i)

Common
axpoture potentials

r——--;-—v—-u—i .
|'——-—l

e ———
W —
. e ——— .
: . . _—
| ..
T ——|
I L e
A 1 10 100 1,000 10,000
milligauss

. i —— :
L] I " . . L]
= : o
—— . ‘ I
iy —— .
] . j _. I
l " = T
. . :
L] " L]
1 10 100 1.000 10.000

Volts per meter




A specific sour ce of ELF magnetic and electric fields to be considered in this project is a utility
transmission line. Just east of 1-70 and south of Forest Park Parkway, the MetroLink extension
shiftsontothe CM T, aformer railroad right-of-way now shar ed with the Ameren Mar shall-Hunter
138-kV transmission line and a variety of 4-kV and 34-kV distribution circuits. The MetroLink
extension will leavethisright-of-way at Deer Creek just north of I-44. Themagnitude of thefields
that would be encountered at platforms and in the vehicles was estimated by modeling.

Bailey Resear ch Associates, Inc. modeled the expected electric and magnetic field levels for a
representative section of the CMT right-of-way. The configuration of the right-of-way at this
location is illustrated in Figure 3.4-6. The portion of the right-of-way to be occupied by the
proposedMetroL ink extension at thislocation isshown in thisfigure. Themodel used to calculate
electric and magnetic fields was developed by the U.S. Department of Ener gy, Bonneville Power
Administration, and has been validatedand used by engineersand scientistsfor many years. The
inputs to the model are line voltage, line current, and the physical dimensions of the line
(conductor spacing and height). The field values are calculated at a reference height of 1 meter
above ground. The configuration of thetransmission linesand estimated currentswere provided
by Ameren. For modeling purposes normal circuit loading and equal currentsin each phase (a
balanced load) were assumed. The maximum voltage of each circuit was5 per cent above nominal
values.

The profiles of 60-Hz electric and magnetic fields calculated acr ossthe right-of-way are shown in
Figure 3.4-7. In the section of right-of-way allocated for the MetroLink extension the projected
electric field varies between 100 and 400 V/m. Riderson trainswould betotally shielded from the
electric field by themetal body of thevehicle. Theprojected magneticfield variesbetween 26 mG
and 40 mG and would be expected to be dlightly attenuated by the vehicle.

Distur bancesin thefunctionsof electr onic devicesby electromagneticfieldsarewell known. M ost
cases of such interference can be traced to sources that produce electromagnetic fields and
currentsat the power frequency or radio-frequencies (500 MHZ - 1500 MHZ). The MetroLink
system and its vehicles are designed and tested for compliance with transportation guidelinesto
prevent interference by power (60 Hz), audio (3000 - 5000 Hz) and higher frequency (800-900
MHZ) electromagnetic fieldsto MetroLink signal and communication circuitry or other sensitive
devicesin thevicinity of therail line. Meetingthesedesign criteriawill precludeinterferencewith
other devices and so electromagnetic fields at these frequencies are not considered here.

Only rarely are electrical devicesreported to be affected by changesin static magnetic fields at
levels found in the ambient environment. One such device is the nuclear magnetic resonance
(NMR) spectrometer. Such instruments are used for research by chemists at Washington
University, whose laboratoriesar e housed in buildingsjust south of the Cross-County M etroL ink
Extension along Millbrook Boulevard. Consequently, the potential of the proposed MetroLink
Extension to affect the performance of NMR spectrometers and associated research requires
evaluation.

Over the past 100 years there has been considerable interest in the potential beneficial and
adver se effects of ELF electric and magnetic fields from facilities that generate and distribute
electricityfor useinthecommunity, wor kplaceand surroundingenvironment. Electricrail systems
areonesourceof ELF fields. They are also a sour ce of static fields.
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Figure 3.4-7
Downtown Clayton Ambient Vibrations
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3.4.5 Air Quality

The EPA hasestablished National Ambient Air Quality Standar ds(NAAQS) to protect thepublic
from air pollution. The criteria pollutants included in the NAAQS are carbon monoxide (CO),
ozone (O5), nitrogen oxides (NOy), sulfur dioxide (SO,), particulate matter lessthan 10 microns
(PM ), and lead (Pb). Table 3.4-24 showsthe NAAQS for thecriteriapollutants. Thetablealso
includesvolatile or ganic compounds (VOC), also called hydrocarbons (HC), and nitrogen oxides

(NOy), both of which are precursorsto ozone.

TABLE 3.4-24
NATIONAL AMBIENT AIR QUALITY STANDARDS
Standard
Pollutant ppm | pg/m?3 Period Allowed Excedances
0,* 0.08 — 3-year average of fourth-highest 8-hour readings
from each year cannot exceed standard
VOC (04 precursor) — — — —
NO, (05 precursor) — — — —
CcO 9 10,000 8-hour lyear
35 40,000 1-hour lyear
Particulates* | PM — 50 Average of 3 yearly averages (each composed of
aver ages of quarterly averages of 24-hour
readings) must be below standard
— 150 Average of 3 yearly 99" per centile (24-hour)
readings must meet standard
PM, . — 15 Average of 3 yearly spatial averages must be
below standard; each yearly spatial averageis
aver age yearly reading of all monitored
locations, composed of averages of quarterly
averages of 24-hour readings
65
Average of 3 yearly 98" percentile (24-hour)
readings must meet standard
NOy 0.05 100 Annual average M ean
O, 0.03 80 Annual average Mean
0.14 365 24-hour llyear
— 1(1,300) 3-hour llyear
Lead (Pb) — 15 3-month M ean
* These standar ds wer e recent updates by the U.S. EPA in 1997. The EPA isstill in the
process of implementing this change nationwide.
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3.4.5.1 Attainment Status

The EPA has designated non-attainment areas for several pollutantsin theregion. These non-
attainment ar eas ar e locations wherethe NAAQS are exceeded for a particular pollutant. The
Missouri Department of Natural Resour ceshas prepar ed a State | mplementation Plan (Sl P) for
each of these areasto identify strategiesfor reducing pollutant levelsto meet the standards.

The St. Louisareaisdesignated asa " moderate" non-attainment areafor ozone. " M oder ate”
means that the area has a design value of 0.138 up to 0.160 ppm. Since the standards were
changedin 1997, EPA isreevaluating ozone attainment statusfor all areasin the United States,
and therevisedstatusis scheduled to be determined in theyear 2000. The Sierra Club hasfiled
a lawsuit with the EPA to downgrade the area's ozone attainment status from " moderate” to
"serious,” with attendant retr oactive sanctions from November 1996. Action on this lawsuit is
gill pending.

The only non-attainment areas for particulatesin theregion are sometownshipsin Illinois. .
Louis County is considered to be in attainment for PM ,,. Since the standar ds wer e changed in
1997, EPA isreevaluating PM ;5 and PM , ; attainment status for all areasin the United States,
and therevised statusis scheduled to be determined in the year 2000.

InMarch 1999, aportion of the St. L ouisar eawasr edesignated asan attainment areafor carbon
monoxide, as CO standards have not been violated for the last 10 years. The former non-
attainment area was defined as the area bounded by 1-270 and the Mississppi River. The
Missouri Department of Natural Resour ces appliedfor redesignation of thisareato attainment
status. Theareaisnow classified asa " maintenance" area, and a maintenance plan will direct
policiesin theregion to ensure that the attainment is maintained.

Regional air confor mity analysesperformed for the L ong-Range Transportation Plan for the St.
Louis area have included the Cross-County MetroLink Extension as part of the plan. This
conforming Long-Range Transportation Plan ispart of a conforming SIP.

3.4.5.2 Existing Air Monitoring

Monitoring data from thevicinity of the study areaisavailablefrom a carbon monoxide monitor
located at 55 Hunter Avenue in Clayton. This location is near the center of the Cross-County
corridor. The monitor isoperated by the St. Louis County Air Pollution Program, and data from
this monitor is maintained by the Missouri Department of Natural Resourcesand the U.S. EPA
Aerometriclnformation Retrieval System (AIRS) datasystem. Table 3.4-25 showsthedatafrom
the most recent year.
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Table 3.4-25
1998 MONITORED CO LEVELS, CLAYTON AIR MONITOR
in partsper million (ppm)

One-Hour Period Eight-Hour Period

Highest Second Highest Highest Second Highest

4.8 4.2 3.5 34

Thesedataillustratethat all existing CO levelsmeasur ed at thismonitor in 1998 wer ewell below
the federal NAAQS standards of 35 ppm for a one-hour period and 9 ppm for an eight-hour
period.

3.4.6 Cultural Resources
3.4.6.1 Historic Propertiesand Impact Area

Historic structures, neighborhoodsand districtsthat lie partially or wholly within 100 feet or one
block of the various proposed horizontal alignments of the Cross-County MetroL ink Extension
Segment | are considered in the Impact Area. The historic properties listed below lie within or
near the Impact Area, and are described in the following sections.

The following properties are listed in approximate order from east to west, along the general
proposedM etroL ink extension alignment (Figure3.4-8). I nthediscussion for each ar ea, thelevel
of historic designation is noted.

. Skinker/DeBaliviere/Catlin Tract Historic District

. Parkview Neighborhood Historic Digtrict

. Washington Univer sity Hilltop CampusHistoric District

. Maryland Terrace Neighborhood Historic District

. Shanley Building (outside impact area, but in downtown Clayton)

Skinker/DeBaliviere/Catlin Tract Historic District
St. Louis City Historic District, 1978

This large and diverse historic district, within the Kingsbury neighborhood of the City of
St. Louis, includes several smaller subdistricts including part of the Parkview neighbor hood,
which liesin the City. (For a description of Parkview, see the next section.) Building upon the
major infrastructureimprovementsmadefor the near by L ouisiana Pur chase Exposition of 1904,
Washington Heightswas platted in 1907 and the Catlin Tract in 1909. Eventually 850 historic
structures wer e built, most in the period 1907 to 1916.
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Unlike the Parkview and Maryland Terracehistoric districts, this multi-faceted district ismade
up of apartments, middle class homes, large mansions, as in the Catlin Tract, and includes
businesses, schools, and churches. Thelarger homeswer e built by renowned ar chitectural firms,
but for the most part, the structures wer e designed by contractors. Of particular note isbuilder
Alexander A. Fischer, who isresponsible for 75 of the buildings within this district. Because of
the widerangeof buildingtypesand builders, ar chitectural stylesvary greatly and includeclassic
and Tudor revival, Arts and Crafts and Bungaloid. Uniformity was provided by srict deed
restrictions, which defined the range of allowable materials, size, height and setback
requirements.

The Catlin Tract isof particular note within thisdistrict, because it is adjacent to the southern
edge of the proposed MetroLink alignment. Thistract, a part of the larger property holdings,
subdivided after the death of James Kingsbury, containsthe largest single family lotsin any of
the historicdistrictsalongtheMetroL ink extension. M ost of thewester n portion of thistract was
leasedfor useby theWorld’sFair operatorsasthe” Pike' amusement area. After theFair, with
the extension of Lindell Boulevar d west to Skinker Boulevar d, and with theimproved For est Park
astheir front yard, homesin thistract became some of the grandest residencesin the City.

Parkview Neighborhood Historic District
National Register of Historic Places, 1986
University City Historic District, 1992

St. Louis City Historic District, 1978

Lying one-third in the City of S. Louis and two-thirdsin Univergty City, Parkview is at once
architecturally both a city neighbor hood and a suburban one. It hasthisdual naturebaoth literally
and figuratively. Parkview’' s entrance lookseastwar d to the City and continuesthe namesof the
city streetsimmediately to theeast, but in itscurved street pattern, which cir clesback on itsalf,
it essentially endsthe city and anticipates the suburbs.

Parkview is the largest and last planned private subdivision of noted surveyor Major Julius
Pitzman. Pitzman (1837-1923) laid out several grand privateresdential placesin St. Louisbefore
Parkview. Heisresponsible, among others, for: Benton Place (1867), Compton Heights (1884),
Westmor dand/Portland Place (1888), L ewis Place (1894) and is one of the group who laid out
Forest Park (1876).

Par kviewneighbor hood planning started in 1903, grading began in 1904, and streetswer eplatted
in 1905. Of the eventual 255 homes, 85% were built between 1906 and 1914. For a while, this
neighborhood, unlike any other private one, even had a central heating plant. The homes were
designed by both St. Louisand national architectural firmsin Tudor Revival, Colonial Revival
and Craftsman styles. The Craftsman style is seen in Parkview more than in any of the other
private neighborhoods. Because of this less-formal architectural style and also due to its
narrower lot layout, thesmaller setbacks, theover all picturesquestreet layout, with itsconcentric
hor seshoe, Parkview is a softer, less formal and more modern neighborhood than most other
private placesin the City.
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Parkview's original southern boundary was the same railroad right-of-way that formed the
northern boundary of adjacent Washington University. This right-of way became Millbrook
Boulevard in 1941 and shared space with streetcars until the early 1960s. It isin this now all-
automobile right-of way that the proposed MetroLink extension isto passthrough.

Washington University Hilltop Campus Historic District
National Historic Landmark, 1987
National Register of Historic Places, 1979

One of only two propertiesin St. Louis County considered to be National Historic Landmarks,
the highest landmark designation in the nation, the 146-year-old Univer Sty moved toitscurrent
main campus location following the 1904 L ouisana Pur chase Exposition and the Third Olympic
Games of the moder n period. Several buildingsand facilitieswer e built for theWorld’sFair and
Gamesasper manent structur es, to be given over tothe Univer sity after thesemajor eventshad
ended.

The Hilltop CampusHistoric District generally includes the central core of buildings extending
west from Brookings Hall to Francis Field and Gym. Critical to National Register acceptanceis
their uniformity of design in the Collegiate Gothic Style in typical materials of limestone trim,
pink granite wallsand clay tile /copper roofs. Noteworthy, not only for their own individual rich

gothic architectural detail, the campus buildingstogether form an ensemble, which adherestoday,
totheoriginal Cope and Stewar dson campus plan of 1899. Generally, the newer buildings, which are closer to the
campus perimeter streetsof Forsyth and Millbrook, are not part of thishistoric district. These newer buildings, for
the most part, still share common building materialsand create courtyard spacein the same manner asdo the older
historic structures.

Thefollowing existing historic Univer sity buildingswer ebuilt for World’sFair or Olympic Gamesuse. They wereall
builtin theperiod 1900-1902 and arelisted in order of construction: Busch Hall, BrookingsHall, Cupplesl, Cupples
I, Liggett Hall (now Prince Hall), Ridgley Hall, the Power Plant, Lee Hall (now Umrath Hall), Francis Field and
Gymnasium, Eads Hall.

Theentirenorthern boundary of the Hilltop Campus District is Millbrook Boulevard, aformer railroad right-of way
for several railroad companies and the former streetcar company. The proposed MetroLink extension runsin this
boulevard.

Maryland Terrace Neighborhood Historic District
National Register of Historic Places, 1997

Maryland Terrace was assembled from various properties and platted in 1911-12 by developer Everett Davis. The
neighbor hoodwasdesigned with extremely widestr eets, deep setbacksand lar gelot sizes. Somelotswer eeven doubled
insizeashomeswerebuilt, further addingtotheir grandeur. Thefirst homeswer ebuilt in 1913 and most construction
was completed in thelate 1920s. Maryland Terrace splan isrectilinear, thesiteisgenerally flat and the layout isso
expansive that long monumental views are possible, unlike the nearby Parkview with its more intimate concentric
hor seshoe plan.

Aswastypical of the other grand places, various prominent St. Louis ar chitects designed the 205 houses. Enduring

materials consisting of stone, brick, stucco, date and clay tile were used to create mansions, predominately in the
Tudor Revival, Colonial Revival and Italian Renaissance styles.
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Maryland Terrace is bounded on the north by the proposed MetroLink extension alignment and then is diagonally
bisected by this alignment at the neighborhood’smiddle, just astherailroad right-of way did when thisneighbor hood
wasoriginally laid out. The existence of the railroad pre-dates the neighborhood and was considered an asset. The

developers marketed theMaryland Terracehomesbased upon their proximity totrainstraveling
to downtown. To ease accessto thisrail transportation, which ran along the northern boundary
of the neighbor hood, walkways running north/south were originally provided.

Shanley Building
National Register of Historic Places, 1982

Although thisbuilding is outside of the Impact Area for the proposed MetroLink extension, as
it runsthrough downtown Clayton, earlier possible alignments did pass close by this structure.
Designed in 1935 by Harris Armstrong, thisisthefirst exampleof theInternational Stylein this
part of the country. Moreover, this building exemplifies a typical total-design approach by its
architect. Armstrong designed mor e than the building, which was to be used as an orthodontist
office. He also designed thethen-innovative double glazing system, thefur nitur e, lighting, lamps
and hardware.

3.4.6.2 Archaeological Resour ces

The Missouri Department of Natural Resources (MDNR) Historic Preservation Program in
Jefferson City, Missouri and the Archaeological Survey of Missouri (ASM) in Columbia,
Missouri were visited and records researched to determine if there were any known
ar chaeological resour cespresent within the Cr oss-County M etr oL ink Extension Segment | right-
of-way for the proposed alter native alignment. No known ar chaeological resour ces were noted
within the Cross-County MetroLink Extension Segment | proposed right-of-way.

Information from Cultural Resource Management reports and other sources indicated that
ar chaeological resour ces may be present adjacent to the proposed right-of-way. Following are
brief descriptions of potential archeological resources near the proposed Cross-County
MetroLink Extension Segment | right-of-way.

. Forest Park: Prior tothe 1904 World's Fair, Forest Park contained a mound complex
congtructed by native Americans which was likely a satellite community of Cahokia
M ounds. Themoundswer ebulldozed in preparation for theWorld’ sFair. Forest Park also
contains dumps from the World' s Fair.

. Historic Railroad Rights-of-Way: The proposed Cross-County MetroLink Extension
Segment 1 right-of-way south of Clayton to I nter state 44 runs mostly along the historic
Terminal Railroad Association (TRRA) line. Just north of Interstate 44 the TRRA
connected to the Saint Louis-San Francisco Railroad (now the Burlington Northern &
SantaFe). The Saint L ouis-San Francisco Railr oad waspresent in 1875 and isthe second
oldest linein Missouri. Artifacts could be present under the existing ber ms.
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3.4.7 Hazardous M aterials

The proposed Cross-County MetroL ink Extension Segment | right-of-way occur sin adeveloped
urbansetting, with commer cial and industrial development prevalent thr oughout thewestern and
southern portions of the proposed alignments. To assess the potential for hazardous materials
and other regulated materials within or near the alignment corridor, environmental databases
wer e sear ched and field work was conducted.

Aninitial environmental database sear ch wasconducted in October 1998 for an areaonemileon
each side of the Cross-County MetroLink alignment. Later a more detailed review was
accomplishedin an area 660 feet on each side. The data was from available federal and state
records on environmental sitesnoted within the study area. The purpose of the database sear ch
was to identify locations that could present a problem during construction or operation of the
MetroLink extension.

The databases sear ched indicated that within 660 feet of the M etr oL ink extension alignment the
following occurred:

. Therewereno National Priority List or Superfund sites;

. Eight locations were on the Comprehensive Environmental Response Compensation's
Liability Information System (CERCLIS) database, of which six (6) of the siteswere
considered No Further Remedial Action Planned (NFRAP), one (1) was deferred to the
Resour ce Conservation and Recovery Act (RCRA) subtitle C, and one (1) location was
considered to have " low CERCLIS site status.”

. Twenty locationshad L eaking Under ground Storage Tanks (L USTs) excavated and four
(4) LUST locations had clean-ups other than excavation.

. Eight locationshad Under ground Storage Tanks (USTs) closed in place, 25 locationshad
USTsremoved, 13 locations had USTs currently in use.

. Thirty locations were considered to be small quantity generators, 8 locations were
consider ed to be large quantity generators, one (1) location was listed as a Treatment
Storage Disposal (T SD) facility, and 8 locations had non-specified amounts of hazar dous
waste regulated by RCRA.

. Three of the Small Quantity Generators (SQGs) and two of the Large Quantity
Generators (LQGs) had Compliance Evaluation Inspection (CEI) violations.

. Seventeen locations had air permits and three locations had water discharge permits.

. Four locations had civil judicial enforcement cases.
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. Nine locations had substances regulated by Federal I nsecticide Fungicide Rodenticide
Act/Toxic Substance Control Act (FIFRA/TSCA).

. Three locations had an emergency spill response and two locations have/had chemical
releases regulated by Superfund Authorization and Reauthorization Act (SARA).

. Two locations use/possess radioactive materials.

A further refinement of the corridor to a distance within approximately 100 feet on each side of
the proposed alignments centerline noted only one property listed on the regulatory databases.
Field surveysfor displacedpropertiesnoted several other propertiesof concern not included on
the regulatory databases. The majority of the activities on the propertiesin question included
waste gener ation regulated by Resour ceConser vation and Recovery Act and petroleum stor age.
None of the siteswereincluded on the National Priority List, or were considered to be a State
Hazardous Waste Site.

3.5 Financial Resour cesExisting MetroLink

Thefinancial resources of the existing MetroLink system is detailed in the Financial Analysis
Draft Technical Report. The financial capacity analysis for the Cross-County MetroLink
Extension, Segment |, Conceptual Design Study, issummarized in Section 5.5 Costsand Financial
Capacity of thisreport and described in detail in the Financial AnalysisDraft Technical Report.

3.6 MetroLink

The existing MetroLink lineis 17 mileslong and runsfrom East S. Louis, Illinois, to downtown
St. Louistothemain terminal buildingat L ambert-St. L ouisInter national Airport. MetroLink has
beenservingthe St. L ouisregion since 1993, with 31 bi-directional, articulated, light rail vehicles
currentlyin service(26light rail vehiclesareoperated during peak servicehours). Nineteen light
rail trangt stations, includingtheterminal station at theLambert-St. L ouis| nter national Airport,
arepart of theexisting MetroLink line. The MetroLink stationsinclude airport main terminal,
Airport East, North Hanley, University of Missouri (UM)-St. Louisnorth and south, St. Charles
Rock Road, Wellston, Delmar, Forest Park, Central West End, Grand Avenue, Union Station,
Kiel Center, Busch Stadium, 8™ and Pine, Convention Center, L aclede'sL anding, East River front
(Illinois) and 5™ and Missouri (I1linois). Park-n-ridefacilitiesarelocated at thelllinois stations,
Forest Park, Delmar, Wellston, Rock Road, the two University of Missouri stations, and North
Hanley.

3.6.1 Cross-County Corridor and Future Extensons
Previous planning studies, which included a transportation system analysis and a Major

TrangportationInvestment Analysis(MTIA), identified theMetroL ink extensionsin the Cross-
County corridor. The Cross-County Segment | corridor is 7.8 miles long from DeBaliviere to
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Lansdowne. It is largely developed and traver ses heter ogeneous land uses that range from
residential to institutional to commercial to industrial. These activities include land uses
sgnificant in termsof their history, density or level of activity, and regional economic impact.

Segment | will extend from theexisting MetroLink lineat the Forest Park station to thevicinity
of 1-44. 1t will be designed in away to providefor future extensons. Segmentslil and |11 in the
Cross-County corridor and a possible West St. Louis County corridor (see Figure 1-1 in
Section 1).

Theimplication of these connectionsisboth physical and operational.

1 The proposed Segment |1 extension will be a southward extension from 1-44 into South
County. Segment | needsto be aligned to allow a feasible linkage to the south-oriented
right-of-way, probably along arailroad corridor.

2. The proposed Segment 111 extension will be a northward extension along CMT right-of-
way toward Florissant. A futurejunction needsto be planned. Thisarea could also bethe
connecting point for a West County corridor.

3. Planning for the junction at the Forest Park station, as well as a future Segment 1/111
junction near downtown Clayton, must recognize operational requirementsin terms of
LRT train headways and needed capacity. This could entail the need for athird track to
minimize conflict between MetroLink trains operating on different routes and provide
holding areas/turnaround capability for LRT trains.

I R
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4
Transportation Impact Analysis Results and
Possible Mitigation

4.1 Introduction/Analysis Approach

This section describesthe results of the analysis of transportation benefits and impacts of the
proposedCross-County MetroL ink Extension alter natives. Thenext section of thisdraft report,
Section 5, describestheresults of the analysis of socioeconomic and environmental benefitsand
impacts of the proposed Cross-County corridor alternatives. These results from both these
sections will be integrated with the engineering, LRT operations, cost and financial analysis
findingsfor usein comparing alter natives and in deter mining the preferred conceptual design.

As noted in Section 1 of thisdraft report, thisMetroLink extension project will be financed with
local funds (i.e., no federal dollars). Therefore, federal environmental requirements under the
National Environmental Policy Act (NEPA) donot apply. However , theanalysisresultscontained
in this section are consistent with the Council on Environmental Quality guidance on
environmental impact assessment and aresimilar in scopetoaNEPA Environmental Assessment
(EA).

The following subsections are focused on the study's first design objective, and associated
evaluationcriteriaand measures. Thenext section of thereport, Section 5, isfocused on thenext
five design objectives (urban design, economic, environmental impact, costs and finances, and
MetroLink compatibility) and associated evaluation criteria and measures. A discussion of
whether and how each alter nativewould achievethedesign objectivesand criteriaisprovided as
appropriate. Possible mitigation measuresto either modify, reduceor diminate specificimpacts
are given at theend of each subsection. A summary matrix of thetransportation, socioeconomic
and environmental benefitsand impactsper alternativeispresented at theend of Section 5. This
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report information will aid in the compar ative analysis of alter natives being consdered as part
of the draft Evaluation Results Technical Report.

4.2 Trangportation Impacts

Thetransportation network within the Cross-County MetroLink Extenson Segment | corridor
includesthree interstates, major and minor arterial roadways, city street systems, bus transit
routes, and an existing MetroLink system. The criteria for assessing transportation impacts
focus on overall utility as expressed by rider ship, accessibility, and individual concernssuch as
mohility, personal safety and security. The criteria also focus on operational characteristics
associated with traffic safety and congestion. The specific criteria and measures that are used
are

Criteria M easure

A. Maximizetrangt ridership a. Estimated daily rider ship.
(LRT in combination with b. Estimated work trip ridership per day.

bususers) c. Estimated ridership for special events.
B. Improve accessbility a. Weighted travel timesto major employment centersin
corridor.

b. Weighted travel timesto major employment centers
outside of corridor.

C. Increase mobility a. Resdential population within 1/4 mile walking distance of
LRT stations.

b. Employment locations within 1/4 mile walking distance of
LRT stations.

c. Number of health care, educational, recreational,
commercial and social service locationswithin 1/4 mile of
LRT stations

d. Changein total travel timefor arepresentative sample of
tripswithin the corridor and tripswith one end outside of
the corridor.

D. Maximize safety a. Number of LRT train/traffic movement conflict points
weighted by volume potential.

b. Qualitative - pedestrianscrossing LRT tracksand
passenger swalk accessto LRT station crossing other
traffic.

c. Sight distance availableto LRT train operators.

d. Projected changesin accident rates based on
compar ative data.

E. Enhancetraveler’'ssense a. Qualitative - application of safety and security principles,
of personal security e.g., Sght distance, visbility, proximity to moving traffic,
other security features.
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Criteria Measure
F. Minimize TrafficImpacts a. Intersection traffic capacity for locations affected by
(Reduction in capacity for LRT.
other modes) b. Trafficimpactson corridor streets dueto access patterns
to park-n-ridefacilitiesor by busesto transfer facilities
(impacts analyzed in terms of added peak hour traffic and
inter section capacity).

4.2.1 Maximize Transt Ridership

Ridership estimates were prepared with respect to the expected year that this MetroLink
extension would be open for revenue service (year 2005) and for long range conditions (year
2020). It should be noted that there are somelimitationsor qualifications concerning thetravel
demand mode and the forecasts of population and employment used to estimate futuretrips.

1 Thetravel analysis zonesare largein relation to potential development sites, hence, the
model may not be sensitive to differencesin station locations at the detail level.

2. Some activities, such as Washington University, are special trip generators. These may
not be fully accounted for in trip making estimates.

3. There are several significant development potential areasin thecorridor. Thedetails of
these opportunities are not known at thistime and are not reflected in travel estimates.

Given these qualifications, therider ship estimatesin boardings per day are:

At-Grade/Grade Separ ated

Fully Grade Separated Combination
Year 2005 Ridership 20,618 boardings/day 18,402 boar dingg/day
Year 2020 Rider ship 25,772 boar dinggday 23,003 boar dingg/day
Year 2005 Work Trips 10,780 boar dings/day 9,576 boar dings/day
Year 2020 Work Trips 13,476 boar dings/day 11,970 boar dings/day
Year 2020 Special Events 250,000 tripslyear 250,000 trips/year

For the section options, the changesin estimated rider ship would be asfollows:
1. Forest Park through University City

a. Side-running at-grade
No difference compared to at-grade/median.
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b. Skinker Boulevard and Big Bend Boulevard Under passes
No difference compared to at-grade/median.

2. Downtown Clayton
a. Elevated option (high or low profile)
5,400 fewer boardings per day (year 2020) compared to fully grade separated
alternative.
2,000 fewer riders per day (year 2020) compared to at-grade/grade separ ated
combination for both downtown stations.

b. Forest Park Parkway at-grade
4,300 fewer boardingsper day (year 2020) compar ed to thefully grade-separ ated
alternative.

C. Carondelet/Brentwood at-grade option
No difference compared to Carondelet/M eramec at-grade alter native.

3. Galleria Elevated
. 300 mor eboar dingsper day comparedtoCMT alter native(at-gradecombination),

4, L aclede Station Road
. 150 more boardings per day (year 2020) compared to elevated alternatives
through Sunnen Business Park.

5. Deer Creek
. 200 fewer boardings per day (year 2020) for the Deer Creek station asthe south
terminal compared to a terminal at Lansdowne Avenue.

Along with the estimates of overall ridership for the proposed MetroLink extension, thereis
information about boar dings by individual station and the local mode of accessfor each station.
For the basic alter natives, these estimates ar e as follows:

Year 2020 L ocal M ode of Access
At-Grade/Grade-Separ ated

Fully Grade-Separated Combination
Boardings L ocal Access Boardings L ocal Access
per per

Station Day Wak Bus Auto Day Wak Bus Auto
Forest Park 5946' 1,285 555 610 5330° 1,290 528 625
Skinker 1843 147 38 0 1733 143 30 0
Big Bend 928 904 25 0 883 874 11 0
Carondelet Plaza 1,160 1,060 100 0 1,050 960 90 0
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At-Grade/Grade-Separ ated

Fully Grade-Separated Combination
Boardings L ocal Access Boardings L ocal Access
per per

Station Day Wak Bus Auto Day Wak Bus Auto
Downtown Clayton 3,739 3298 441 0 3554 3,088 466 0
Galleria 1,255 1,077 178 0 764 758 9 0
Eager Road 2,133 163 27 1,943 2,026 147 25 1,856
Manchester Road 554 258 298 0 477 236 241 0
Deer Creek 258 258 0 0 245 245 0 0
Lansdowne Avenue 5,774 256 600 4,198 5,353 724 522 4,609

! Includestwo MetroLink lines; 2,927 boardings per day would beinter-rail transfers.

2 Includestwo MetroLink lines; 2,334 boar dings per day would beinter-rail transfers.

% These estimates will be revised pending completion of special generator trip analysis of
Washington University.

4.2.2 Improve Accessibility

I mproved accessibility isone of the potential benefitsof thenew MetroLink line. Thismeasure
concerns land-use, especially non-residential land-use, with respect to improved linkage to
customer, patrons, and/or labor force. Thislinkageismeasured in termsof travel timesbetween
arepresentativeset of originsand destinations, both residential and major activity centers, within
and outside of the Cross-County Corridor.

Travel timesare comprised of thetimeriding on a MetroLink train plusthe access and egress
time by some local mode. The local mode assumes that the link from residential origin to
MetroLink will be via auto or local bus. The egress link from MetroLink to a major activity
center will beviawalking or local bus. Overall speedsfor theselocal modeswer eassumed to be:

. Walk at 2 mph
. Local busat 15 mph

. Auto at 30 mph

One of the potential benefits of the new MetroLink line is speed (or reduced trave time).
Estimatedtravel timesand corresponding speedsfor thetwobasiccorridor alter natives, thefully
Grade Separ ated and At-Grade/Grade-Separ ated Combination alter natives, are summarized in
Table4.2-1.
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Table4.2-1

ESTIMATED METROLINK (SEGMENT |I) TRAVEL TIMES AND SPEEDS
A = Fully Grade-Separated Alternative

B = At-Grade/Grade-Separ ated Combination Alternative

Traved Times

Distance (minutes) Overall Speed (mph)
Link (miles) A B A B
Forest Park to Skinker 0.85 13 14 39 36
Skinker to Downtown Clayton 215 4.3 4.3 30 30
(core gtation)
Downtown Clayton to Galleria 1.0t 2.8 5.6 21 14
1.3?
Galleriato Lansdowne 35 74 74 28 28
Overall 7.7 15.8 18.7 29 25
7.8

! Distance measured accor ding to design plans from DeBaliviere (Forest Park Station) to

Lansdowne Avenue Station for Alternative A.
2 Samedistance but for Alternative B.

These resultsindicate that the Fully Grade-Separated Alternative would achieve a somewhat
faster travel time of about three minutesfor the length of the Segment | corridor (Forest Park
to Lansdowne Avenue). Overall speeds would be 25 to 29 mph for the At-Grade Combination
versus theFully Grade-Separ ated Alter native. Compar ed to existing travel timesby transit (i.e.,
by bus), these speedsar eabout twiceasfast. Thus, for thelength of thecorridor, theMetroL ink
extension could save 15 to 20 minutesof travel timecompar ed to the existing system. Thiswould
be a major benefit for peopletraveing in the Cross-County corridor.

The improved trave timewould increase accessibility to significant land useswithin the corridor
(see Table 4.2-2). Improved accessibility would support, enhance, or otherwise stimulate
economicdevelopment inthosear easdir ectly served by the Cr oss-County M etr oL ink extension.
These potential linkages are discussed in the following section.

4.2.2.1 Corridor Alternatives

The results of the travel time analysis for the two basic corridor alternatives (fully grade-
separ ated and at-grade/grade-separated combination) are summarized in Table 4.2-2, which
indicatesthepotential origin-destination travel timefor 5representativer esidential locationsand
10 possible destinations. The latter includes 5 major activity centers in the Cross-County
Corridor and 5 outsde the corridor.

Asindicated, thedifferences between the alter nativesarein therange of up to 6 minutes. Some
of this difference is smply the result of using walk, bus, or auto modes for local access. The
MetroLink portion of these trips would represent differences of up to 3 minutes. In relation to
overall travel time, a 3 to 4 minute difference would be a 10 percent difference in time. For an
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individual traveler, this difference, except for very short trips, would probably be perceived as
ingignificant.

Froman aggregateor system per spective, thetravel timedifference can beunderstood in terms
of tradeareaor influencearea. For an employer such asthe Sunnen Cor poration or Washington
Univerdty or afinancial ingtitution in downtown Clayton, or for aretailer such asthe Galleria
shopping center, Promenade, or Deer Creek Center, thetrave time difference could mean that
agreater potential labor forceor customer baseiswithin a given travel time contour.

Thetrave time differenceisapparent only in certain directions. For tripsfrom residential areas
tothesouth, southwest, and west (i.e., potentially accessng thisMetroL ink lineat stationsfrom
Eager Road to L ansdowne Avenue), the two alter nativeswould provide thesame travel timefor
degtinations in the corridor from Maplewood to Clayton. Thisisbecausethedesign conceptsare
very similar in physical terms.

For tripsfrom residential areastothenorth, northeast, and east (i.e., potentially accessing this
MetroLink line at stations from Forest Park Parkway to Big Bend Boulevard), thefully grade-
separ ated alter native could have a shorter travel time by two to three minutesfor destinations
at the Galleriaand south, southwest, or west. In other words, the Galleriaand other destinations
tothesouth, southwest, or west could be accessibleto an area of 0.75to 1.5 milesfarther distant
from the north section of the Cross-County MetroLink line using the fully grade-separated
alternativeascompar ed totheat-gr ade/gr ade-separ ated combination alter native. Thisisbecause
theimpact of at-grade MetroLink operations, which are somewhat dower than for fully grade-
separ ated design, would occur in the Forest Park Parkway, Millbrook Boulevard, and downtown
Clayton sections. This benefit, however, may be moot if themajor activity centersthat could be
linked to population in the north or east do not consider such areas to be in their trade or
influence zone (for competitive or other reasons).

The overall conclusion isthat thedifferencein accessbility between thebasic alter nativeswould
be small. Each would significantly improve accessibility to important development ar eas.
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Table4.2-2

ESTIMATED TOTAL TRAVEL TIME (in minutes)
(MetroLink train pluslocal accesstime and any train-to-train transfer time)
A = Fully Grade Separ ated Alternative

B = At-Grade/Grade-Separ ated Combination Alternative

Travel Timeto Destinations (M ajor Activity Centers)

W. County
Washington Galleria Sunnen Shopping Ctr.
University Downtown Shopping Business Downtown S. Lambert Tesson Ferry Fenton (1-270/
Residential Forest Park (Hilltop) Clayton (core) Center Park Louis (core) Airport Road (1-270) (1-44) Manchester)
Origins Time A B A B A B A B A B A B A B A B A B A B
Train 0 0 2 2 6 6 9 12 13 16 14 14 19 19 16 19 16 19 13 15
1
St. Louis(north - Des
Peresand Westminster) Local? 10- 10- 22- 22- 7-9 7-9 10- 17- 5-7 4-6 7-9 7-9 10- 10- 33- 33- 36- 36- 39- 39-41
12 12 24 24 12 19 12 12 35 35 40 40 41
Total 10- 10- 24- 24- 13- 13- 19- 19- 18- 20- 21- 21- 29- 29- 49- 52- 52- 55- 52- 54-56
12 12 26 26 15 15 21 21 20 22 23 23 31 31 51 54 56 59 54
Train 16 19 14 17 10 11 7 7 2 2 30 33 39 42 - - - - 4 4
St. Louis (south - Rhodes
and Hampton) Local 12- 12- 24- 24- 9-13 | 9-13 12- 19- 7-11 | 6-10 9-13 | 9-13 12- 12- 35- 35- 40- 40- 41- 41-45
16 16 28 28 16 23 16 16 39 39 44 44 45
Total 28- 31- 38- 41- 19- 20- 19- 26- 9-13 | 8-12 39- 42- 51- 54- 35- 35- 40- 40- 45- 45-49
32 35 42 45 23 24 23 30 43 46 55 58 39 39 44 44 49
Train 7 8 5 6 - - 3 6 8 11 21 22 30 31 10 13 10 13 7 10
Clayton (northwest -
Brentwood and Local 9-10 | 9-10 21- 21- 6-7 6-7 9-10 16- 4-5 34 6-7 6-7 9-10 | 9-10 32- 32- 37- 37- 38- 38-39
Kingsbury) 22 22 17 33 33 38 38 39
Total 16- 17- 26- 27- 6-7 6-7 12- 22- 12- 14- 27- 28- 39- 40- 42- 45- 47- 50- 45- 48-49
17 18 27 28 13 23 13 15 28 29 40 41 43 46 48 51 46
Train 11 14 7 12 4 6 2 2 4 4 25 28 34 37 6 6 6 6 3 3
Richmond Hts. (east - Big
Bend and Bruno) Local 10- 10- 22- 22- 7-9 7-9 10- 17- 57 4-6 7-9 7-9 10- 10- 33- 33- 38- 38- 39- 39-41
12 12 24 24 12 19 12 12 35 35 40 40 41
Total 21- 24- 29- 34- 11- 13- 12- 19- 9-11 | 8-10 32- 35- 44- 47- 39- 39- 44- 44- 42- 42-44
23 26 31 36 13 15 14 21 34 37 46 49 41 41 46 46 44
Train 16 19 14 17 10 11 7 7 2 2 30 33 39 42 - - - - 3 3
Shrewsbury (south -
Laclede and K eswick) Local 12- 12- 24- 24- 9-13 | 9-13 12- 19- 7-11 | 6-10 9-13 | 9-13 12- 12- 35- 35- 40- 40- 41- 41-45
16 16 28 28 16 23 16 16 39 39 44 44 45
Total 28- 31- 19- 20- 19- 26- 33- 36- 9-13 | 812 18- 18- 39- 42-
32 35 23 24 23 30 37 40 22 22 43 46

!valuesrounded to the next highest whole minute
2 Indicated auto vs. local busor walk-timerange
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4.2.2.2 Section Alternatives/Options

Thesetravel timeswould beaffected by thevariousoptionsbeing considered for certain sections
in the corridor.
South Edge At-Grade

This option would be a subgtitute for the median at-grade in the section of the at-grade/grade-
separ ated combination along Forest Park Parkway and Millbrook Boulevard.

The estimated difference in travel time for the link between the Forest Park and Big Bend
gationswould be 0.5 minutes faster than for the at-grade median. However, because of track
curvature (dower speeds) for theunder ground alignment west of theBig Bend station, theoverall
travel timefrom the Big Bend station to the Per shing Avenue cut-off would bethe samefor these
two alter natives.

Skinker Boulevard and Big Bend Boulevard Underpasses

Because of the station and speed associated with it, therewould beno travel timedifferencesfor
the under pass options.

Downtown Clayton Elevated

This option would be a substitutefor the at-grade alter native sinceitswest end would link to the
CM Tright-of-way. Thetravel timedifferencefor thehigh vs. low profilever sonswould not occur
sincethetwogradecrossingsfor thelatter would havegatecrossing (pre-emption) oper ation with
no delay to MetroLink. Thetrave time difference for travel through downtown Clayton would
be asfollows:

Compar edto the underground alter native, the elevated alter native would be 0.5 minutesfaster
for westbound trains from the east edge of downtown Clayton to the station at Central Avenue.
However, for northbound/eastbound trains from the Galleria station to the Central Avenue
gation, the elevated would be 0.25 minutes dower. For these fractions of minutes, the
alternativeswould not be significantly different from arider's per spective.

Compar edtotheat-gradealter native, theelevated alter nativewould be 1.8to 2.1 minutesfaster.
If thisoption were used for the overall corridor at-grade/grade separated alternative, thetravel
time for the Shrewsbury to Forest Park station would be reduced to 17 minutes. Thiswould be
only 1 minute dower than for the fully grade-separated corridor alternative.



Forest Park Parkway At-Grade

Compar edtotheunder ground alter native, thisoption would havethesametravel time. Compared
to the at-grade alter native, this option would be 1.5 minutes faster.

Galleria Elevated

Thisoption would be a substitute for the alignment along the CMT right-of-way for the section
between Clayton Road and the Galleria Parkway. Theestimated travel timedifferencewould be
1 minute dower than the CMT alignment. This difference is because of the added turning
movements and somewhat longer length of travel.

Laclede Station Road

Thiswould be an option for either of the other two basic alter natives which follow an alignment
throughthe Sunnen BusinessPark viaelevated or under ground alignments. Theestimated travel
time differencewould bean additional 30 secondsof timerelativetotheseother two alter natives.
Thiswould be considered ingignificant relative to accessibility.

Deer Creek Terminal

Thisoption would be a subgtitute for the Lansdowne Avenue station astheterminal station for
the Cross-County MetroLink Extension Segment | line. Thisoption would reducetrain travel by
1.4 minutes, but it would increaselocal accesstravel time by %2to 1 minutefor ridersusinglocal
bus or auto to accessthe station.

The net differencewould belessthan oneminute. Thisoption would not affect accessibility from
atravel time perspective.

4.2.3 Increase M obility

M obility concernsthe opportunity for individuals to travel to places, asrequired by their own
needs. Thesedestinationswould includeemployment locations, shopping, education, health care,
recreation, etc. The measur e of mobility addr esseswhether a selection of destinationsarewithin
a quarter-mile walking distance of a MetroLink station, and can be reasonably accessed and
whether thetrave timeisreasonable.

A context for considering mobility isdefined by thedistribution of population and employment in

the corridor. Table 4.2-3 summarizes existing and year 2020 forecasts for population and
employment by community.
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Table4.2-3
POPULATION AND EMPLOYMENT: 1990 AND 2020 ( Traffic Analysis Zone Data)

Population Employment

Community 1990 2020 1990 2020

St. Louis (City) 396,685 329,995 402,478 371,322
University City 40,087 37,300 8,900 8,800
Clayton 13,926 13,100 30,600 34,300
Richmond Heights 10,448 9,300 9,000 10,300
Brentwood 8,150 7,200 10,600 10,800
M aplewood 9,962 9,300 4,600 4,600
Shrewsbury 6,416 6,400 2,800 2,700
Webster Groves 22,992 21,000 8,400 7,900
Ladue 8,795 8,000 6,400 6,300
Crestwood 11,229 9,600 7,800 7,700

These data indicate increasing populationin subur ban areasand continuing employment growth
inthe Cross-County corridor. Areasin thenorth part of thecorridor are stablein population, but
have certain growth potential relativeto the University City L oop area. However, thegrowth in
mor e basic employment isoccurringin thecentral and souther n sectionsof thecorridor. M obility
for peopleto get ready accessto these areas would be a significant goal.

4.2.3.1 Corridor Alternatives

Thebasic corridor alter natives have been examined in terms of quarter-mile walking distance
access. This includes determining how many people live within this distance of a proposed
MetroLink station and how many placesof employment ar ealsowithin thisaccessdistance. Also,
a count was made of ingtitutional, recreational, and shopping land uses located within the same
distance.

Table 4.2-4 summarizestheresultsof thisassessment for two corridor alternatives. Therewould
be somedifferences. For theGalleriaar ea, thealignment along Brentwood (fully grade-separ ated
alternative) would be closer to more employment than the CMT route (500 jobs). Thereis
potential development that could increase employment in the Brentwood Boulevard by another
1,000 jobs. The Big Bend/Oxford station (at-grade combination alter native) would be closer to
800 more jobs and 800 more residents as compared to the grade-separ ated alternative with a
station at Deer Creek.
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Mobility also reflectsreasonable travel time. Table 4.2-5 summarizes possible travel timesfor
a range of possible origin-destination pairs. The origin-destination pairs reflect a selection of
eight resdential locationsin and near the cross-county corridor and remote from the corridor:

O N~ WDNE

St. Louis: north, near Union and Westminster

St Louis. south, near Hampton and Rhodes
Richmond Heights. east, near Big Bend and Hiawatha
Clayton: northwest, near Brentwood and Kingsbury
Shrewsbury: south, near Laclede Station and Keswick
Crestwood: southwest, near Sappington and Gar ber
Manchester: west, near Woods Mill and M anchester
Ferguson: north, near Florissant and Airport

The destinations used for the analysis are asfollows:

Noak~wbdrE

Forest Park: cultural and recreational

Downtown Clayton: ingtitutional (gover nment and finance), employment
Galleria: shopping, employment

Washington University Medical Center: health care, employment
Sunnen Business Park: employment

Promenade and Hanley Industrial Court: shopping and employment

S. Louisdowntown: all activities
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Table4.2-4
POPULATION, EMPLOYMENT, AND ACTIVITIESWITHIN ONE-QUARTER-MILE
WALKING DISTANCE OF STATIONS

Fully Grade-Separ ated At-Grade/Grade-Separ ated
Alternative Combination Alternative
Year
Y ear 2020 No. of Y ear Y ear No. Of
2020 Employme Activity 2020 2020 Activity

Station Population nt Centers’  Population Employment Centers?
Skinker 1,780 1,368 2 1,780 1,368 2
Boulevard
Big Bend 1,704 1,400 8 1,704 1,400 8
Boulevard
Carondéet Plaza 866 4,058 35 866 4,058 35
Carondéet/Centra a77 22,050 150+ a77 22,050 150+
I
Galleria/Brentwoo 615 3,000 125+3 - - -
d2
GallerialCMT* - - - 860 2500 25
Eager Road 415 2,317 16 415 2,317 16°
Manchester Road 500 1,143 8 500 1,143 8
Big Bend/Oxford* - - - 1,315 1,136 30°
Deer Creek® 476 311 6 - - -
Lansdowne 816 200 3 816 200 3
Avenue
1 Ingtitutional, recreational, and shopping land uses.
2 Station for fully grade separated only.
3 Includesmorethan 100 storesin the Galleria shopping mall.
4 Sation for at-grade/grade separated combination only.
5 Includes 10 storesin the Brentwood Promenade.
6

Includes 20 storesin the Deer Creek shopping center.

Theresults of the walking distance analysisindicate that there is little difference between the
basic corridor alternatives. Except in the Galleria and Deer Creek areas, stations are in
approximately the same location. For the Galleria, the CMT/at-grade is accessible to more
residential population; i.e., theresidential neighborhood located east of the CMT right-of-way.
However, there is little difference concerning access to employment (albeit that different

4-13



employment locations and buildings are accessible). For the Deer Creek area, the population
within one-quarter milefor the Big Bend vs. the Deer Creek stationsisdifferent (1,315vs. 476

people).

Theresultsof the travel time analysisreflect the same travel difference between the two basic
corridor alternatives. Most of the noted differencesin Table 4.2-4 are associated with the local
access modes. Thesereflect auto vs. bus vs. walking travel time differences. The MetroLink
component would be a difference of up to 3 minutes; i.e,, the fully grade-separated alter native
being lower. Thepattern of travel timedifferencesisnot different for resdential originsin north,
central, or south locations.

This analysisindicatesthat from the mobility aspect, the basic alter natives ar e not significantly
different.

4.2.3.2 Section Options

The mobility measur esoutlined above could be affected by thevariousoptionsbeing considered
for certain sections. These impacts wer e discussed under the accessibility criterion (Section
4.2.2.2) in terms of travel time impacts and will be referenced only briefly in the following
discussion.

South Edge At-Grade

In terms of quarter-mile walking distance access, this option would not result in any significant
differences when compared to the median at-grade alternative. The travel time difference
compar ed to the median at-grade alter native, would be insignificant.

Skinker Boulevard and Big Bend Boulevard Underpasses

No significant differences would result; station is basically same location.

Downtown Clayton Elevated

In terms of quarter-mile walking distance access, this option (either high or lower profile
versions) would involve certain significant differences. First, this option does not have an east
downtown Clayton station. As indicated in Table 4.2-4 for the underground or at-grade
alternative, the population of 866 persons and employment locations for 4,058 personsin the

vicinity of the Carondelet Plaza station would not be within walking distance for this option.

Second, the only station for this option is located at the south edge of the downtown,
approximately one-quarter mile south of Carondelet Avenue. This station would be closer to
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more resdential population, but farther removed from employment locationsand other activities.
Also, the travel times for this alternative would be two minutes shorter than for the basic at-
grade/grade separated combination, but the same travel time compar ed to the grade-separ ated
(underground) alter native.

Forest Park Parkway At-Grade

This option hastwo stations, including onein east Clayton near Forsyth Boulevard. Thisstation
would be smilarly accessble to population/employment/activity centers as shown for the
Carondelet Plaza station for the fully grade-separated alternative, i.e., 866 population, 4,058
employees, and 35 activity locations.

Galleria Elevated

This option would have alocation only dightly different (lessthan 150 feet to the east) from the
underground alternative. It would have the sameestimated population and employment within a
guarter-mile walking distance. As discussed in other sections of thisreport, this option could
simulate joint development in the Brentwood Boulevard corridor, especially integral with the
station.

This could increase population and/or employment within walking distance than may be possible
with the underground alternative. In terms of travel time, this option would not result in any
significant differences.

Laclede Station Road

This option has the potential for sgnificantly more employment within a quarter-mile walking
distance and would beassociated with the continued growth of the Sunnen BusinessPar k plusthe
expansion of commer cial/industrial land uses along Hanley Road in this vicinity. The business
park isnearly directly linked to the platform. In contrast, the Big Bend/Oxford or Deer Creek
stations ar e several blocks away. Moreover, thereisa significant vertical/topogr aphic change
between these station locations and the Sunnen Business Park or Hanley Road area.

This option would produce an increase in MetroLink travel time amounting to 30 seconds
compared to the other alternatives. In terms of mobility, thisisinsignificant.

Deer Creek Terminal
Thedifference for thisoption concernsthe Lansdowne Avenuestation. If Deer Creek becomes

the terminal station, then thepopulation and employment within awalking distanceof one-quarter
mile of Lansdowne Avenue would need to use local bus or auto to reach the station. For

4-15



destinations near Lansdowne (in future), there would be a significant need for local bus service
to connect Deer Creek to areassouth of 1-44. Thelocal busservicein the preliminary operating
plan would perform thisfunction. Asindicated previoudy, the travel time differ ences, involving
addedtravel timeon local busesvs. MetroLink travel timefor thelink between Lansdowneand
Deer Creek, would be small.

4.2.4 Maximize Safety

Safety consider ations addr ess two basic aspects of the alter natives. (1) accessto the proposed
stations by vehicles and pedestrians, and (2) at-grade inter sections between MetroLink trains
and vehicular and pedestrian traffic. The measuresused for thisanalysisinclude:

Potential conflicts between trainsand other traffic

Pedestrian crossing of MetroLink tracks and accessto stations
Sight distance for train operatorsto stop safely

Accident potentials

o0 oo

Traffic safety is an important consideration. Accident risk isareality of transportation systems
affecting all modes. The focus of this analysisis vehicle-related traffic accidents. To identify
current experience, Table 4.2-5 identifies a general level of accidents occurring at arterial
intersections in the general area of the corridor. Table 4.2-6 summarizes more specific
information about key inter sections along the proposed route.

In the Cross-County corridor, arterial intersections experience 20 to 30 accidents per year. In
downtown Clayton, thefiveblocksthat form thecentral section of thealignmentsal so experience
20 to 25 accidents per year.

Fromthestandpoint of accidentsinvolving light rail transit oper ations, r ecent experience isalso
helpful in under sanding the potential situation in the Cross-County corridor. Thiswould concern
only those accidents involving pedestrians or collisions between transit trainsand other traffic.
Table 4.2-7 summarizesrecent experiencefor anumber of transit operationsthat havelight rail
in which at-grade crossingsexist. The experienceisquitevariable; some operationssuch asthe
existing MetroL ink havevery few accidents. Othershave mor e, but these ar e spread over more
extensive systems with more numer ous grade crossings.

4.2.4.1 Fully Grade-Separated Alternative

a. Train-VehicleConflict. Because of thegradesepar ations, thisalter nativewould haveno
inter sections between MetroLink trainsand other vehicular traffic.

1 TCRP Report #17, Integration of Light Rail Transit into City Streets, Transportation Research Board, 1996.
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b. Pedestrian Access. Thismeasur e concer nsthe possible presence of public crosswalks or
pedestrianwaysover theMetroL ink tracksand theproposed patter n of pedestrian access
to stations.

Table4.2-5

Crosswalks. The proposed alignment would not include any public (general use)
pedestrian crosswalksover MetroLink tracks, although someinformal crossings
may be possible. Within the north and central sections of the corridor, the
alignment isunder ground with no possible public crossing of thetracks. The south
end of the corridor (i.e., south of Flora Avenue to |-44) thealignment would have
an elevated position. No pedestrian crossing would be possible.

However, in the section from [-64 to Flora Avenue and south of I-44in thevicinity
of Sutherland Avenue, thetracksare at-grade (mostly in the CMT right-of-way
in theareanorth of 1-44; south of 1-55 the tracks are elevated over the freeway
but drop down to ground grade or on earth fill near Sutherland.) Thetrack zone
would befenced to prevent pedestrian crossings. At station platforms, therewould
be the potential for the general public to cross the tracks. This would be most
probable at the Eager Road station. It could also occur in the vicinity of various
industrial land uses along the alignment. Therewould be openingsin thefenceto
per mit access between properties. Thiswould occur for at least two locations —
north and south of Manchester Road at Sunnen Corporation property. Such
access could also occur at Sutherland Avenue where an east-west crossing is
possible for accessto the MetroLink maintenance yard facility.

ACCIDENT DATA AND AVERAGE DAILY TRAFFIC (1998)
ILLUSTRATIVE INTERSECTIONSALONG THE METROLINK ALIGNMENT

Average f)aily Number of Accidents
I nter section Traffic Volume Per Year
Delmar & Hanley 22
Delmar 13,500
Hanley 17,200
Delmar & Big Bend 23
Delmar 22,300
Big Bend 20,000
Big Bend & Millbrook 24
Big Bend 20,600
Millbrook 26,600
Big Bend & Forsyth 23
Big Bend 19,300
Forsyth 12,200
Forsyth & Hanley 21
Forsyth 13,600
Hanley 22,500
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Table 4.2-6
ACCIDENT EXPERIENCE 1996-1998

Section - Location 1996 1997 1998
1) Forest Park Parkway/ Millbrook Boulevard
a) Skinker Boulevard: Total 33 35 28
Type- angle 8 6 7
rear end 17 19 12
one vehicle 5 7 3
right angle 3 2 6
other 0 0 0
pedestrian 0 1 0
b) Big Bend Boulevard: Total 14 25 28
Type- angle 8 10 6
rear end 3 10 12
one vehicle 1 0 1
right angle 2 4 9
other 0 1 0
pedestrian 0 0 0
2) Downtown Clayton
a) Carondelet Avenue ( by block)
- Hanley to Bemiston 9 6 4
- Bemiston to Central 0 0 9
- Central to Meramec 0 3 4
b) Meramec Avenue (by block)
- Carondéet to Bonhomme 5 1 2
- Bonhommeto Shaw Park Drive 6 12 4
Total (two streets) 20 22 23
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Table4.2-7

1997 LIGHT RAIL COLLISION DATA

Directiona] Miles | Number Collisons
I of of Total at Grade
Transit Agency Vehicle| Route- | Track |Crossings |Collisons | Crossings
S Miles
LA-LACMTA-Metro 48 82.4 85.8 77 21 12
Sacramento-RT 32 36.2 34.0 86 9 0
San Diego-TheTrolley 64 48.3 48.3 61 22 14
San Francisco-Muni 100 49.7 54.2 191 35 0
San Jose-SCCTD 33 39.0 41.1 64 35 0
Denver-RTD 16 10.6 12.7 33 23 7
New Orleans-RTA 22 16.0 13.7 124 8 8
Boston-MBTA 141 55.9 77.5 56 20 0
Baltimore-Maryland- 30 43.6 35.3 39 36 9
MTA
St. Louis-Bi-State 31 32.0 34.0 12 0 0
New Jersey Transit 16 8.3 8.3 1 1 0
Buffalo-NFTA 23 124 14.1 8 7 0
Cleveland-RTA 23 30.8 33.0 22 3 0
Portland-Tri-Met 25 30.2 334 55 12 11
Philadelphia-SEPTA 111 69.3 171.0 1702 92 19
Pittsburgh-PAT 38 38.1 46.5 42 35 0
MemphisMATA 9 4.3 4.0 25 1 0
Dallas-DART 36 40.8 46.7 66 13 0
Galveston-Idand Transit 4 4.9 4.9 57 N/A N/A
Seattle-Metro 3 3.7 21 14 2 0
Total 803 658.5 802.8 2674 353 66

Source: 1997 National Transt Database
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Station Access. Therewould be two general situations: (1) access directly from
publicstreet right-of-way wher estationsar eeither below ground or elevated inthe
publicright-of-way, or (2) accessbeyond street right-of-way where stationsarein
off-street positions.

Access from street right-of-way would occur at Forest Park, Skinker, Big Bend,
Carondelet Plaza, downtown Clayton core, and the Galleria. Individual conditions
would be asfollows:

— Forest Park. Pedestrian access would be available from both sides of
DeBaliviere Avenue; nocrossing of thisstreet would benecessary. Rebuilt
DeBaliviere Avenue bridge is to have sidewalks with high-visibility
crosswalk markings placed across Forest Park Parkway for pedestrian
movement to and from the south.

— Skinker Boulevard. Underground pedestrian accesswould beavailableto
both sidesof Forest Park Parkway. However, originsor destinationsalong
the east side of Skinker Boulevard will require crossing this high volume
street. Therewould bedirect accessto the Washington Univer sity campus
without crossing streets.

— Big Bend Boulevard. (Same situation as described for Skinker
Boulevard.)

— Carondelet Plaza. Accesswould be provided at several locations, two
along Caronddet Plaza and one on the south side of Forsyth Boulevard.
These locations would not require crossings of major streets with the
exception of Forsyth Boulevard. Future development in this area would
mostly result in pedestrian connections directly to the station.

— Downtown Clayton Core. Streets in the vicinity of the station have
relatively lowvolumes. Station accesswould occur in anew plaza, without
vehicletraffic.

— Galleria/Brentwood Boulevard. Underground station access would be
provided to both sides of Brentwood Boulevard for the option locatingthe
station in the center of the street right-of-way; or to the west side of
Brentwood for the option to locate the platform to the west edge of the
right-of-way. For thewest edge option, about half of the passenger swould
need to cross Brentwood Boulevard at-grade; this would occur at a
signalized intersection but the pavement is very wide and the walk
clearance time minimal.
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For stations with off-street locations, pedestrian access is removed from high volume
arterial streets. Specific observations about these stationsinclude:

— Eager Road. Thisstation isasubstantial distancefrom arterial streets; however,
for thesmall number of riderswalking to the station, there might not beaclearly
marked pedestrianway through adjacent development sites.

— Manchester Road. Improved sidewalks along Manchester Road would be a
significant improvement to make access reasonably safe.

— Deer Creek. Pedestrian access isfar removed from arterial streets. Most local
access would be via bus and auto; a clear sight pedestrianway would be marked
and signaled.

— Lansdowne Avenue. Pedestrian access would be available from both sides of
Lansdowne Avenue; no crossing of thisarterial street would be necessary. Intra-
site paths could provide safe connectionsto station access facilities.

Sight Distance. Sight distance issues could be a concern only wher e pedestrians could
crossthetracks— either to move between platforms, for accessto station site facilities
(bus stop, dr op-off/pick-up, or parking), or because of ageneral public crosswalk. For this
alternative all underground and elevated stations would have center platforms. There
would be no crossing of tracksin these cases. The only exception would be at the For est
Park Station wher epassenger scould crosstracksin order totransfer between MetroLink
routes. Along the CMT right-of-way, passengers would cross the tracks at the Eager
Road and Manchester Road stations.

The operator sight distance at the Eager Road and Manchester Road locations is
excellent. Tracks have a straight alignment. Thereareno vison barriers.

At the Forest Park Station, trainswould conver ge on the station from the west (Cross-
County) or northwest (Airport Main) with limited sight distance. Pedestrian track-to-track
crosswalks would be placed just west of the DeBaliviere Avenue bridge. People could be
crossing two sets of tracks and might not see trains because of the curve in the tracks
from Airport Main or becausetrainswould bein atunne from Cross-County. Trainswill
be dowing down, however, to stop at the station. This should be satisfactory with
appropriate sgning, lighting, and warning sgnals.

Accident Potential. Given the above conditions associated with this alternative, it is
difficult toestimate(quantify) theaccident potential. Assummarized ear lier, motor vehicle
accidents now occur throughout the Cross-County corridor. Accident potential could
increase at locations wher e access would occur in the presence of high volume streets.
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The latter would have greatest risk where drop-off/pick-up and bus stop activities are
likely tooccur alongarterial streetsrather than in off-street facilities. For thisalter native,
this higher risk situation would occur at the DeBaliviere, Skinker, Big Bend, and
Brentwood Boulevard Galleria stations.

Accident potential could also exist where pedestrians cross tracks. Asnoted in previous
discussions, thiscould happen at the Eager Road and Manchester Road Stations, and at
some private crossings associated with Sunnen Corporation property south of Hanley
Road.

4.2.4.2 At-Grade/Grade Separated Combination Alternative

a.

Train-VehicleConflicts. For thisalternative, there would beaseriesof locationswhere
MetroLink tracks will be crossed at-grade by other traffic. Specifically, the alignment
would have thefollowing features.

. Trackswould be at-grade along Forest Park Parkway and Millbrook Boulevard
fromapproximately 1700 feet west of DeBaliviere Avenueto 400 feet west of Big
Bend Boulevard. Except for the five intersectionsin this section, the tracks will
be located in an exclusive right-of-way protected by barriers (no vehicle or
pedestrian crossings possible). There would be two stations with at-grade
platforms. Passenger access would be via crosswalks in the two street
inter sections (at Skinker and Big Bend Boulevards).

. Tracks would be at-grade through downtown Clayton; they would be in a semi-
exclusiveright-of-way. Vehicletrafficwould cr ossthetracksat eight inter sections
or roadways. Pedestrianswould likely crosstracksalong nearly all sectionsof the
track from Forsyth Boulevard to south of Bonhomme Avenue (along either
Meramec Avenue or Brentwood Boulevard).

. The GalleriastationintheCMT right-of-way would have pedestrian accessacr 0ss
the tracks.
. Trackswould beat-gradeacr ossBig Bend Boulevar d (north of Oxford Boulevar d)

and acr ossOxford Avenue (east of Big Bend); at-grade pedestrian access (acr 0ss
thetracks) would occur for the Big Bend station.
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At each major street inter section, thecross-street (thru and left turn) movementsand the
left turnsfrom thestreet paralld tothetrackswould potentially conflict with train traffic.
For each at-grade inter section, the following conflicting movements could occur:

# of M ovement Conflicts

— Des Peres Avenue

— Skinker Boulevard (4 lane street)
— Hoyt Drive (2 lane street)

— Throop Drive (2 lane street)

— Big Bend (4 lane street)

— Forsyth Boulevard (4 lane street)
— Carondelet Plaza (4 lane street)
— Hanley Road (4 lane street)

— Bemiston Avenue (2 lane street)
— Central Avenue (4 lane street)
— Meramec Avenue (4 lane street)
— Bonhomme/M eramec Avenue (4 lane street)
— Big Bend (near Oxford)

— Oxford Avenue

NPOOOOOTOOOORAPMONNDNOOPDM

(Each traffic laneis counted as a potential conflict.)

Eachdriveway with allowed accessacr ossthetracksinvolvestwo conflicting movements
(in and out of driveway).

The above intersections would be controlled with traffic signals. Signal phasing would
separ ate conflicting traffic movementsfrom train movement. Special signswould be used
toaugment standar d signing and marking. Drivewayswould haveother sgnsand warning
devices.

Pedestrian Access. Pedestrian access has been discussed relative to the fully grade-
separ ated alter native[Section 4.2.4.1(b)]. These commentsalso apply to thisalternative
with the following differences:

— Skinker Boulevard. Pedestrian access would still be at the inter section, but for
thisalternative, accessisto the median via crosswalks and along the median to
the station platforms. All passengers must cross either the eastbound or
westbound Forest Park Parkway traffic lanes. The platform would be designed to
includeraised barriersto separ ate pedestrians from traffic.

— BigBendBoulevard. Samecomment asfor Skinker, except Millbrook Boulevard
isthe street passengersmust cross, in part, to accessthe station.
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— Carondelet Plaza. The stationwould belocated further west on Carondelet Plaza
than for the fully grade-separated alternative. Pedestrian access would be
separ ated from the vehicle roadway. Traffic volumes are low, aswell.

— Galleria/CMT. Rather than having station accesson busy Brentwood Boulevard,
this station would be accessed from Galleria Parkway, east of 1-70, to off-street
facilities. This would be a low accident environment. The only possible conflict
would be the sidewalk connection along Galleria Parkway to the east, which
crosses the 1-70 entrance ramp. This is a specialized intersection giving
pedestrians clearance to crossthe street.

— Big Bend Boulevard at Oxford Avenue. The station would be in an off-street
position. Sidewalk connectionswould extend east to Big Bend Boulevar d and west
into the shopping center. These conditions would not represent serious conflicts
for pedestrians.

C. Sight Distance. In thevicinity of at-grade crossings or inter sections, there is excellent
gght distancefor MetroLink operations. At the high-volume cross-streets (Skinker, Big
Bend, and Hanley), trainsar eappr oaching/leaving stationsand would beoper atingat very
slow speeds. There would be good stopping opportunities to avoid collisons with other
traffic.

At twolocations, ther e could be some sight distancelimitations. Thesewould occur at the
end of theunder gr ound-to-ground surfacetranstion just north of For syth Boulevar d (east
edge of downtown Clayton) and for the 90° cur veat M eramec/Car ondelet. For theformer,
westbound trains emer ging from the transition would have limited sight distance to the
cross traffic in this vicinity (traffic in the Washington University or Bally's parking lot,
pedestrian traffic). For thelatter, the existing high-rise building at the southeast cor ner
of Meramec/Car ondelet would limit sight distancetothesouth or east. Inthiscase, trains
would be operating at a very slow speed because of both the location of the station and
the curved alignment.

d. Accident Potentials. Because of the inter secting movements with MetroLink trains,
therewould be an accident risk. In addition to the data presented earlier about general
accident experience, arecent resear ch study of light rail transit accident experienceinten
citiesacrossthe United Statesprovidear eference?for examiningaccident potential. This
documented experience indicatesthat whilethereisarisk, the accident potential islow
concerning at-grade Situations.

2 Transit Cooperative Research Program Report #17, Integration of Light Rail Transitinto City Streets, Transportation

Research Board, 1996.
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The dataindicatethat theprimary reason for accidentsismotorist or pedestrian behavior,
sometimes influenced by a less favorable design. The vast majority of accidents have
involved violations of traffic controls, ignoring warning signals, or reckless behavior. In
some cases, the design and operation of light rail transt created a new or different
situation for motorists and pedestrians, causng some level of confusion or uncertainty
about how to respond to train movements (drive vehicle or walk).

The risk of train-vehicle or pedestrian accident isassociated with the extent of exposure
for conflict or collision. TCRP Report #17 reportsthat the exposur e would be associated
with those sectionswhere MetroL ink tracks would be in semi-exclusive right-of-way or
in mixed traffic. With semi-exclusive right-of-way, tracks can be crossed by vehicles or
pedestrians. In contrast, with exclusive right-of-way barriers prevent vehicles or
pedestrians from crossing the tracks.

For thisalternative, there would be no mixed traffic operation, but there would be some
lengthof semi-exclusiveright-of-way. Thesewould occur at fiveinter sectionsalong For est
Park Parkway and Millbrook Boulevard, at inter sectionsand grade crossingsthroughout
downtown Clayton from Forsyth on the east to just south of Bonhomme Avenue along
M eramec Avenue, and at Big Bend and Oxford Avenuenear the Deer Creek station. For
these locations, the amount of track-milesin a semi-exclusive situation would be:

— Forest Park Parkway/Millbrook =0.14 miles
— Downtown Clayton = 1.55 miles
— Big Bend/Oxford = 0.05 miles

Total =1.74track miles

The semi-exclusivetrack milesfor Forest Park Parkway/Millbr ook and Big Bend/Oxford
reflect the width of seven at-grade crossings or intersections. The 1.55 track milesin
downtown Clayton represent both at-grade crossings, intersections and mid-block
conditions. There are eight® at-grade crossings and intersections. At-grade crossing
would be locationswhere MetroLink crossesa single street (e.g. Forsyth near Bally’s);
at-grade intersections would be locations where MetroLink crosses through an
intersection of two streets. These amount to 0.22 track miles. The other sectionsin
downtown Clayton would entail tracks in separated locations (from traffic lanes).
However, thedesign character would involvevariousstr eetscapefeatur eswith curbsand
other barriers(low height). These, however, might not guar anteethat pedestrianswould
be prevented from crossing racks at any point in downtown. It is also possible that
vehicles could cross the tracks at some mid-point locations. For this reason, the full

1 Crossi ngs: Forsyth, Carondelet Plaza (south of Forsyth), Carondelet Plaza (east of Hanley) Intersections. along

Carondelet at Hanley, Bemiston, Central, and Meramec and at Bonhomme and Meramec.
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extent of track miles has been used. Final design could result in means to curtail mid-
block crossngswith aresultant reduction in risk.

Using theprevioudly cited resear ch results, theaver ageaccident rateis 3.7 accidentsper
track-mile per year. Thiswould mean that the potential would be6to 7 accidentsper year
for the alternative. The reported range of accident rates was 0.5 to 6.2 accidents per
track-mile per year. Using these values, the range would be 1 to 11 accidents per year.

This accident rate can be applied to the existing MetroL ink operation for comparison
purposes. The existing line (excluding the St. Clair extension) has twelve at-grade
crossings. They represent only 0.27 travel miles in non-exclusive use. Using the 3.7
accidents per track mileper year rate, thiswould indicatean annual risk of 1 accident per
year. Thiswastheaccident experiencein 1998, i.e., avery low number. AstheMetroLink
system continuesto expand, it could be expected that such low risk would continue. On
this basis, therisk of accident could result in 6to 7 train-vehicle or pedestrian accidents
per year. Of these, 1to 2 could be pedestrian accidents.

4.2.4.3 Section Options

Inaddition tothetwo basic corridor alter natives, thereareoptionsfor specific sectionsalong the
corridor. Safety aspects of these are asfollows:

South Edge At-Grade

Thisalternativeisan option to the median at-grade alter native along Forest Park Parkway and
Millbrook Boulevard. Itsalignment would transition from under ground at theFor est Park Station
toat-gradeat apoint 1700 feet west of DeBaliviere Avenueand continueat-gradeto apoint east
of Throop Drivewhereit would trangtion to an underground alignment. The Skinker Boulevard
Station would be at-grade and the Big Bend Boulevard Station would be underground.

a.

Train-Vehicle Conflicts There would be three at-grade inter sections. The movement
conflictswould be:

— Des Peres Avenue 4 movement conflicts
— Skinker Boulevard 8 movement conflicts
— Hoyt Drive 3 movement conflicts

These intersections would be operated with the joint use of traffic signals and railroad
crossing gates'warning signals. The conflicts compared to the median alternative are
dightly greater because of right turnsfrom the street parallel to the tracks.

There would be no conflict at the Throop Drive or Big Bend Boulevard inter sections.
Hence, theoverall extent of conflictswould belessthan the median at-grade alter native.
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b. Pedestrian Access. Pedestrian accessat Skinker Boulevard would bedifferent. With the
platform in a single location at the south edge of Millbrook Boulevard, direct pedestrian
access would be in a somewhat safer environment. Passengers with campus origins or
destinations would not need to cross any streetsto access the station.

For the Big Bend Station, all access would be at the south edge of the Millbrook
Boulevard right-of-way. These would be reasonably offset from traffic lanes. However,
passenger swith origins and destinationsto the north would all have to cross Millbr ook
Boulevard at-grade.

C. Sight Distance. There would be no sight distance conditions different than those
previoudy discussed. The under ground-to-surface transitions would occur inside raised
barriers so that no sight distance concernswould be present.

d. Accident Potentials. Becausethisoption haslower track milesin semi-exclusiveright-of-
way, therisk of accident would be somewhat lower. Track mileswould be 0.05 milesless.
Onelesshigh-trafficinter section would haveat-gradeoper ations. Thiscould trandateinto
arisk of onelessaccident per year.

Skinker Boulevard and Big Bend Boulevard Underpasses
All under passes would reduce accident potential regarding collisonswith MetroLink trains.
1 For the Skinker Boulevard Under pass, the following would be expected:

a. Train-Vehicle Conflicts. The eight movement conflicts at Skinker Boulevard
would be diminated by thetrain under pass. For theroadway under passonly four
conflictswould be removed.

The roadway under pass would increase accident potentials at the ends of the
trangtion structures. Intheselocations, therewould likely be significant merging
activities that could lead to sde-swipe accidents. Also, at the south end of the
under pass, there could beleft-turn conflictsby vehiclesturningto or from Lindell
Boulevard.

b. Pedestrian Access. For the train underpass, pedestrian access would be as
describedfor theunder ground alter native. Under ground passagewayswould lead
to stairgelevatorsat four locations: northeast, southeast, and southwest corners
and south side of Forest Park Parkway about 200 feet east of Skinker Boulevard.

For the roadway underpass, the accident pattern would be the same as for the
median-at-grade.
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Sight Distance. Thewest end of the train under pass would be just east of Hoyt
Drive. Thereisa pedestrian crosswalk on Millbrook Boulevard at Hoyt Drive.
Thetrangtion sructure could create a sight distance limitation; i.e., pedestrian
couldn't see westbound trains approaching the crosswalk.

For theroadway under pass, there would be sight distance limitations at each end
of the under pass. Thiswould affect both vehicle and pedestrian traffic. Barriers
of some kind would be needed at the end of the transtion structuresto prevent
vehicles and pedestrians from crossing Skinker Boulevard at these points.

Accident Potentials. The train underpass would increase the amount of track
milesin exclusiveright-of-way. Thiswould eiminate onehigh volumeinter section
from at-grade operations. This could reduce accident risk by one per year.

For the roadway underpass, no changein train accident risk would seem likely,
although lesstraffic would cross MetroLink tracks.

2. For the Big Bend Boulevard Under pass, the following would be expected:

a.

Train-Vehicle Conflicts The eight movement conflicts at Big Bend Boulevard
would be eliminated by thetrain under pass.

Pedestrian Access. For thetrain under pass, pedestrian accesswould be somewhat
different than as described for the underground alternative. In this case,
under ground passageways would lead to stairs/elevators at all four corners of
Millbrook Boulevard and Big Bend Boulevard.

Sight Distance. Theeast end of thetrain underpasswould bejust west of Throop
Drive. The trangtion structure could create a sight distance limitation; i.e.,
motorists may not see eastbound trains approaching the inter section until they
emer ge from the tunndl.

Accident Potentials. The train underpass would increase the amount of track

milesin exclusiveright-of-way. Thiswould eiminate onehigh volumeinter section
from at-grade operations. This could reduce accident risk by one per year.
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Downtown Clayton Elevated

This option could be a substitute for either the underground or at-grade alter natives through
downtown Clayton.

a.

Train-VehicleConflicts Thehigh profilealignment would becompletely grade-separ ated
with no train-vehicle conflicts. The lower profile, however would have two at-grade
crossing at Bemiston and at Central.

Pedestrian Access. This option (either profile) has only one elevated station (i.e., over
Shaw Park Drive west of Central Avenue). Access would be grade-separated via a
pedestrian bridge over Shaw Park Drive and along the west side of Central Avenue.
There is the potential for another pedestrian connection to the platform from the
resdential areasouth of Forest Park Parkway. In either case, pedestrian accessdoesnot
require street crossings.

Sight Distance. Thestation would havea center platform. Therewould beno crossing of
thetracks. Sight distance for the operator would not be a safety issue.

Accident Potentials. Since the high profile version would have no at-grade section in
domntown Clayton, accident potential would be zero concerning other vehicles and
pedestrians. For the lower profile version, there would be two at-grade crossings. They
could represent an accident risk of 1to 2 per year. Compar ed to the at-grade alter native
for the downtown section, the elevated option would represent areduction in therisk of
accidents of 3 to 5 accidents per year for the lower profile version and up to 5to 6
accidents per year for the high profile.

Forest Park Parkway At-Grade

This option would be a subgtitute for either the underground or at-grade alter native through
downtown Clayton.

a.

Train-VehicleConflicts Thealignment would begrade-separ ated except for an at-grade
crossing of Forsyth Boulevard in east Clayton. This crossing would be protected by
crossing gatesand war ning signals. Therewould betwo tr affic movementsin conflict with
MetroLink operations.

Pedestrian Access. Thisoption hastwo downtown stations, and both would be at grade.
The east station would bedirectly linked by sidewalk to Forsyth Boulevard. The station
at Central Avenuewouldincludepedestrian bridgesover Shaw Park Drive: onewould link
tothe St. Louis County garage site at the northwest corner of Central/Shaw Park Drive,
and one would link to the northeast corner. The latter could also include a pedestrian
bridge over Forest Park Parkway to the resdential neighborhood south of downtown.
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Sight Distance. The stations would have center platforms. Sight distances for the
operator would not be a safety issue.

Accident Potentials Therewould be a small risk of accident at the Forsyth Boulevard
at-grade crossing. In terms of an accident rate, therisk would belessthan one per year.

Brentwood Boulevard At-Grade

Thiswould bean option to the At-Grade/Grade-Separ ated Combination alter nativein downtown
Clayton. Instead of turning south onto Meramec Avenue, the MetroLink alignment would
continue west on Carondelet Avenueto Brentwood Boulevard.

a.

Train-Vehicle Conflicts This would increase the number of conflicts by one. The
intersection of Brentwood/Carondelet would be substituted for the intersection of
Bonhomme/M eramec. Each has 6 conflicting movements. With tracks running straight
throughtheM eramec/Car ondelet inter section, conflictsincr easefrom 5to 6; hence, there
would be only a net increasein one conflict for theroute.

However, the situation could be somewhat wor sein that Brentwood Boulevard isa high-
volume street. Therisk of accident exposure would be higher than at Meramec and
Bonhomme based upon daily traffic volumes entering the inter section.

Pedestrian Access. Since no stations are included in thisoption, conditionswould bethe
same asthoseprevioudy described for theat-gradealter native. A mor esignificant aspect
is that tracks would be located along Shaw Park. The west sidewalk along Brentwood
would servethe park. It would also be adjacent tothetrack zone. Thesidewalk could be
expected to be used by people attracted to the park (including all age groups). This
conditionmight entail someadded risk in that pedestrians could be crossing tracksalong
this section at Brentwood Boulevard.

Sight Distance. Thisoption alsoinvolvesa90° curvefor thetracks. The stuation would
not be any different than previously described. Because of the turn, train speeds would
dow in the approaches.

Accident Potentials Conditions previoudy described would apply here. The length of
semi-exclusive right-of-way would increase by oneblock or 0.15 track miles. MetroLink
trackswould cross one additional high-traffic-volume intersection. This could increase
risk by 1to 2 accidents per year.
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Galleria/Elevated

Thiswould be an option for the alignment along the CMT right-of-way in the Galleria area.

a.

b.

Train-Vehicle Conflicts No train-vehicle conflicts would be added or reduced.

Pedestrian Access. The proposed station would be integrated with new development.
Street accesswould occur on University Club Tower Drive with sdewalk connectionsto
Brentwood Boulevard. Pedestrians would not cross any streets directly, except that
connectionsto the Galleria Shopping Center would require crossing Brentwood, a very
high-volume street. Thedesign concept includesthepotential for apedestrian bridgeover
Brentwood to over come this concer n.

Sight Distance. The station would have a center platform. There would be no at-grade
crossing of the tracks. Stopping distance would not be a problem for this option.

Accident Potentials. Thisoption would not changetherisk of accidents. The addition of
a pedestrian bridge over Brentwood Boulevard would lower therisk.

Laclede Station Road

Thisoption would be a substitute for either of the two basic alternatives. The alignment would
pass along the west and south edges of the Sunnen Business Park.

a.

Train-VehicleConflicts. Thisoption would add two at-grade crossingsof theMetroL ink
tracks (i.e., at Flora Avenueand Sunnen Drive). Thiswould increase movement conflicts
by 6 (4 at Sunnen and 2 at Flora) compared to the elevated alternative. The increase
would be zero compared to the combination alternative. Each of these locations would
havelow tomoder atetr affic volumes. They would becontrolled by railr oad crossing gates
and war ning signals. Because of the station location, the Sunnen Drive crossing would
havetrainsoperating at a very dow speed. At Flora Avenue, trains would be operating
at 25 mph.

Pedestrian Access. Pedestrian access would be at-grade toward the north end of the
gation, but would require steps'ramp towar d the south end (i.e., from Hanley Road). The
at-grade access would entail the crossing of Sunnen Drive. As a low-volume road, this
would not be a significant safety consideration. Access at Hanley is set back in an off-
street facility. This would not require crossing Hanley Road at the location. However,
some crossing could be needed further north and/or south to access the west side at
Hanley and beyond.
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Sight Distance. The option includes a 90° curve. There would not be sight distance
limitations at this curve. The station immediately north of the curve would require dow
speed operation.

There are some sight distance limitations at the Flora Avenue at-grade crossing. The
tracks would be on an upgrade from the north appr oaching the crossing. High vegetation
exists along theright-of-way at this point.

Accident Potentials Theoption would increasethelength of track milesin semi-exclusive
right-of-way by 0.04 track miles. This could increase the risk of accidents; it would be
very small, i.e., theapplication of therisk factor would indicatearisk of 0.1 accidents per
year.

Deer Creek Terminal

Thisoption would substitute Deer Creek for Lansdowne Avenueasthe south terminal of theline
for either basic alternative. This could possibly reduce accident potential dightly by virtue of
removing station site access movements from the high-traffic inter section of L ansdowne/River
Des Peres Boulevard. There would, however, be an increase in traffic at Big Bend/Oxford
Avenue. The two conditions could balance.

4.2.5 Enhance Personal Security

Considerations of personal safety focus on users of thesystem. M easur esr eflect concer nsthat
riders could have about personal security, asdistinguished from traffic safety.

4.2.5.1 Fully Grade-Separated Alternative

a.

Pedestrian accessfor thisalternative entailsa variety of circumstances. Therewould be
six below-ground stations, two surfacelevel ontheCM T right-of-way, and twoin elevated
locations. From a personal security per spective, these stationswould be accessed in the
following manner:

. Underground Stations

— Forest Park. Thisstation isbeow ground grade, but the platform is open
to the sky, except for the western 50 to 75 feet, which is under the
DeBaliviere Avenue bridge. Access is from both sides of DeBaliviere.
Ramps and stairways are in open sight. The elevator has openly visble
access.

— Skinker Boulevard. This station would be in a tunnel. Access is via
underground passageways that link the mezzanine level of the station to
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the northwest and southwest corners of Skinker/Forest Park Parkway.
There isalsoan accesstothesouth sideof Millbr ook Boulevar d about 300
feet west of Skinker. The platform and passageways are not visible from
the street. Each has cornersthat limit sight distance.

— Big Bend. This station has the same characteristics as the Skinker
Boulevard station described above.

— Carondelet Plaza. This station would bein atunnel. However, because of
the positioning of the platform, access to the ground surface is directly
vertical fromtheplatform; that is,nomezzaninepassagewaysar er equir ed.
The platformisnot visblefrom theground. Thereisthepotential that joint
development could occur at this location that would incorporate other
activitieswith the station.

— Downtown Clayton Core. This station would be in a tunnel. Its position
allows for vertical access directly to the ground surface; i.e, no
underground passageways required. The station's proximity to the St.
Louis County complex would make it possible for county personne to
observe theplatform from contiguousbuildings. It ispossiblethat secured
linkage tothebasement levelsof the courthouseand administrative center
could be developed.

— Galleria. The station would be in a tunnéd. If the west sde of the
Brentwood Boulevard platform location isused, accesstotheground level
could be achieved directly over the platform. If the center-of-right-of-way
position is used, then mezzanine passageways would be required. These
station locations would not be observable.

Ground Surface Stations

— Eager Road. Thisplatform,intheCMT right-of-way at ground level, would
be visible. Therewould beno hiding placesin the accessfacilities. Parking
facilities could include a gar age. It would be a sdf-parking facility with no
attendants. Internal areas of the garage would have hiding places.

— Manchester Road. This platform would be in the CMT right-of-way at
ground level. Theright-of-way ison an embankment, requiring stairs and
ramps, which would bevisible, to accessthe platform. The platform would
be visible from Manchester Road.
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. Elevated Stations

— Deer Creek. This platform would be elevatedalongthe CMT right-of-way
and would be visible from adjoining land uses. An existing industrial
building near theplatform site (just tothewest) would block somevisibility
from Big Bend Boulevard.

— LansdowneAvenue. Thisplatformwould beon an embankment. Pedestrian
access would be available to both sides of Lansdowne Avenue. The
platform would be visible from Lansdowne Avenue. Mot of the vertical
access could be from the parking and bus transfer facilities on the north
dde of Lansdowne. Thefacilitieswould includeacustomer servicebuilding
(attended). The site would also include a par king gar age, which would be
a sdf-parking facility without attendants. Internal areas of the structure
would have hiding places.

UsageL evel. A per sonal secur ity consider ation closely allied with thequality of pedestrian
accessistheleve of patron activity at the station. Based on therider ship estimates, the
following stations would have low rider ship (lessthan 1,000 boar dings per day):

— Skinker Boulevard

— Big Bend

— Carondelet Plaza (short term)

— Deer Creek (when not terminal station)

Conversdly, the stations with significantly high rider ship activity would be:

— Forest Park — Downtown Clayton Core
— Galleria — Eager Road
— Manchester Road — Lansdowne Avenue

In addition to ridership, the activity levelsin the areas surrounding the stations would
mean people on the street, enhancing patrons sense of security. These stations would
include:

— Forest Park — Caronddet Plaza
— Downtown Clayton Core — Galleria
— Eager Road

Eyes on the Street. Along with activity in and around the station, another aspect of
per sonal security concer nsthe concept of " eyeson thestreet." Thisoccurswhen near by
land usesare in position for peopleto seethe station and immediate area. It isatype of
"ownership” in which people pay attention to occurrencesin their immediate ar ea.
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Forest Park Station. Therearenearby areasthat offer eyeson thestreet. There
are vantage points from near by buildings to see the station area. Possible joint
development at the station site could enhance this potential.

Skinker Boulevard. The opportunity for eyes on the street would be limited.
Campus buildings are somewhat distant from the station, although thereisthe
possibility that univer sity security forces would bein the station vicinity. Near by
residential land usesdo not front on Forest Park Parkway or Millbrook. Fencing
and vegetation would limit observation.

Big Bend. Thislocation would afford good opportunities for eyes on the street.
Campus facilitiesarecloser, and therewould benew development adjacent. There
isan activelocal commercial center at the northwest corner of the intersection.
Also, the station could be observed from some near by residences.

Carondelet Plaza. L ocated near a major hotel and possibly adjacent to a future
residential development, this station would offer a good level of observation.
Near by commer cial activity createsdaytimeactivity, and theresidential land uses
create a nighttime presence.

Downtown Clayton Core. Thedowntown isan activeplace. Thepublicusescreate
the potential for 24-hour observation. Adjacent buildingshaveunrestricted views
of the gtation.

Galleria. This gtation is in the middle of a great deal of activity during both
daytime and evening hours. There are no immediate residential land uses, so
nighttime obser vation would be limited.

Eager Road. Although in a somewhat secluded location, this station is near
substantial activity. Since there arenoresidential land usesnear by, any possible
observation would generally be during daytime hours. Future development of
adjacent stes, however, could changethis situation.

Manchester Road. Activitiesnear thestation arelimited. The Sunnen Cor por ation
main plant creates a significant visual presence. There are some residences
northeast of the sitethat front away from the station.

Deer Creek. Activitiesnear thestation includeadjacent industrial land uses, agas
gtation, and somecommercial centers. Residential land useissomewhat far from
thislocation.

Lansdowne Avenue. There are some residential and industrial land usesnear the
siteto create the potential for eyes on the station, but in a limited fashion.
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Proximity to Moving Traffic. Another aspect of rider perception of safety is associated
with the proximity of station accessto moving traffic.

Forest Park. Access would be from midblock locations. Ramps, stairs, and
elevators are not adjacent to traffic lanes.

Skinker Boulevard. Access would be from the corners of the inter section, which
are5to 10 feet from moving traffic.

BigBend. Accesswould be from the cor nersof theinter section, which are5to0 10
feet from moving traffic.

Carondelet Plaza. Station accessfacilitiesare closeto the pavement, but thereis
reasonable clear ance so that moving traffic should not be a concern.

Downtown Clayton Core. Station accessisin a vehicle-free environment.

Galleria. Station accessisclosetoavery high-traffic street. Clearancefor moving
traffic is limited. For the station location option on the west side of Brentwood,
somewhat more clearanceis possible.

Eager Road. Thisgtation would havelittleimpact from moving traffic. The station
issgnificantly distant, and the linkage between parking and the station is short,
crossing only one 2-lane drive.

Manchester Road. There is little conflict with moving traffic at this station.
Sidewalks would be developed along Manchester Road to create enhanced
clear ance between pedestrians and moving traffic.

Deer Creek. Thereislittle conflict with moving traffic.

Lansdowne Avenue. There s little conflict with moving traffic. The station has
pedestrian access from both sides of Lansdowne Avenue.

4.2.5.2 At-Grade/Grade-Separated Alternative

a.

Aswith the previous alter native, pedestrian access entails a variety of circumstances.
There could be five stations with at-grade street access, three on ground surface in the
CMT, and one elevated structure and one below ground.

Underground Stations

— Forest Park. Thisis the same station design that would be used for the
fully grade-separ ated alter native. See Section 4.2.5.1a. for discussion.
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Ground Surface Stations

— Eager Road and Manchester Road. These stations would have the same
design as that for the fully grade-separated alternative. See Section
4.2.5.1a. for discussion.

— Galleria/CMT. The platform would be located on the CMT right-of-way
between Clayton Road and Galleria Parkway. The platform would be
highly visible. Station access would not involve any hiding places or
entrapment locations.

At-Grade Stations

— Skinker Boulevard. The platform would be at-grade near the Forest Park
Par kway/Skinker Boulevard inter section. Thesefacilitieswould be highly
visible. There would be no hiding places along pedestrian access
connections.

— Big Bend. The platformswould be at-grade near the Big Bend/Millbr ook
Boulevard intersection and would be highly visible, without any hiding
places.

— Carondelet Plaza. The platformswould be at-grade along the north edge
of Caronddet Plaza, just south of For syth Boulevard. The platformswould
be highly visible, with no hiding places along pedestrian accessroutes.

— Downtown Clayton Core. Theplatformswould bein a pedestrian plazaon
Carondelet Avenue between Central and Meramec. With theremoval of
the second-level structure over the street, the station would be highly
visible, without hiding places.

— Big Bend/Oxford Boulevard. The platformswould beat-gradejust west of
Big Bend Boulevard and adjacent to the Deer Creek Center. These
platforms would bevisible. Although the station stewould be open to view
from three sides, the existing rail embankment and vegetation would
create some potential hiding places.

Elevated Stations

— Lansdowne Avenue. Thisisthe same station design as that for the fully
grade-separ ated alter native. See Section 4.2.5.1a. for discussion.
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Usage Level. The discussion of usage level provided in connection with the fully grade-
separ ated alter nativewould apply to thisalter native. The general pattern of rider ship by
station and land-use activity around station sites would be the same for the at-
grade/grade-separated combination alternative as for the fully grade-separated
alternative.

The differenceis that the low level of activity for stations with platforms out of public
view, such as the underground stations at Skinker and Big Bend, is a more serious
problem than for smilar locationswith an at-grade alignment in which the platformsare
in public view.

Eyeson the Street. Thecommentslisted in Section 4.2.5.1c. for thefully grade-separ ated
alternative apply to thisalternative.

The onedifferenceisfor the Big Bend/Oxford Boulevard station site, which istucked into
a corner of the shopping center with the existing railroad to theimmediate north. There
issomecommer cial land usetotheeast from which thestation would bevisible. The Deer
Creek Center building has a blank wall without windows facing the site.

Proximity to Moving Traffic. The conditions cited in the discussion of the fully grade-
separ atedalter nativefor thedowntown Clayton cor e, Eager Road, M anchester Road, and
Lansdowne Avenue stations also apply to thisalternative. There aredifferencesfor the
following stations:

— Skinker Boulevard. Station access would be via the standard crosswalks to the
median and then along themedian to theplatform. The platformswould havealow
wall on the edge adjacent to the traffic laneto prevent vehicle encroachment into
the platform. The inter secting streets carry high volumes of traffic. Pedestrians
would be in proximity to moving traffic, which could create some sense of
discomfort.

— Big Bend. The comments above for Skinker Boulevard apply to Big Bend
Boulevard.

— Carondelet Plaza. Theplatformisnorth of theexisting Carondelet Plazar oadway.
Passengers would be separated from moving traffic. No negative perceptions
would be expected.

— Galleria/CMT. The platform ison the CMT right-of-way. Passengers would be
substantially separated from moving traffic. The only possible concern could be
the sdewalk link along Galleria Parkway to Brentwood Boulevard, which would
require an at-gradecrossing of thel-170 entranceramp, although thiswould be at
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asignalized inter section. Eastbound tonorthbound I eft-tur ning vehicleswould need
to respect the crosswalk, which might make pedestrianswary of this crossing.

4.2.5.3 Section Options

The following discussion appliesto the various section options using the four measures applied
to thetwo basic corridor alternatives.

South Edge At-Grade

Thisoption concer nsplacing an at-gradealignment along the south edge of Forest Park Parkway
and Millbrook Boulevard. Because of various alignment conditions, the at-grade portion would
transitionto abelow-ground alignment at apoint east of Throop Drive. An at-grade station would
be located west of Skinker Boulevard, and an under ground station would belocated east of Big
Bend Boulevard.

a.

Pedestrian Access. The conditions for the Skinker station would be the same as those
described for the basc at-grade options. The platform would be in public view, without
hiding places. The Big Bend station would have conditionssimilar to those described for
the underground alternative. The platforms would be in a tunne. Underground
passageways would connect the street surface to the platforms, and these spaces would
be out of public view.

Usage L evel. Thecommentsnoted previoudly for the Skinker and Big Bend stationsapply
to this option.

Eyes on the Street. The comments noted previousy apply to this option.

Proximityto Moving Traffic. Theedgelocation for station platformsremoveaccessfrom
the median location. For the Skinker station, a mor e comfortable location would result if
passengers did not feel the presence of moving traffic so close to them. For Big Bend
Boulevard, the below-grade location and south edge access would not involve concerns
about moving traffic.

Skinker Boulevard and Big Bend Boulevard Underpasses

a.

Pedestrian Access. Conditionsfor thetrain under passwould bethe sameasdescribed for
the underground alternative. The station isout of view and includes three underground
passageways that could be entrapment zones. The roadway under pass would not beany
different than described for the median at-grade.
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UsageL evel . Samecomment asmadeprevioudy. Usagelevel at thisstation would below.
Eyes on Street. Previous comments apply here, no difference.
Proximity to Moving Traffic. The conditionsfor thetrain under pass would have access

from the sides of the street, similar to that described for the underground. The roadway
under pass would be same asfor the median at-grade or south edge at-grade.

Downtown Clayton Elevated

This option (high or low profile) involves the use of an elevated alignment along Forest Park
Par kway through downtown Clayton. Onedevated station at Central/Shaw Park Drivewould be
included.

a.

d.

Pedestrian Access. The platform would be clearly visble from various directions.
Pedestrian access, however, includes a mezzanine level and a pedestrian bridge north
along Central Avenue. These facilities could have an open design, but they could be
per celved by passenger s as entrapment locations.

Usage Level. The station would have a moder ate use level. Movements in and out of
downtown Clayton could maintain activity throughout much of the day, excluding late
evening.

Eyeson the Street. The proximity of high-riseofficeand residential land usescreatesthe
potential for the platform to be seen by other people.

Proximity to Moving Traffic. This station iswell removed from other moving traffic.

Forest Park Parkway At-Grade

This option involves the use of a generally at-grade alignment along Forest Park Parkway
through downtown Clayton. Two at-grade stationswould be included: at For syth Boulevard and
at Central Avenue.

a.

Pedestrian Access. Both platforms would be clearly visible from various directions.
Pedestrian access, however, for the Central Avenue station includes pedestrian bridges
over Shaw Park Drive. These facilities could have an open design, but they could be
perceived by passengers as entrapment locations. The Forsyth Boulevard station has
sidewalk access.
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b. Usage Level. The stations would have a moder ate use level. Movementsin and out of
downtown Clayton could maintain activity throughout much of the day, excluding late
evening.

C. Eyes on the Street. The proximity of high-rise office, hotel, and residential land uses
createsthe potential for the platformsto be seen by other people.

d. Proximityto Moving Traffic. These stationsarewell removed from other moving traffic.
Galleria Elevated

Thisoption would locatean elevated alignment through a primer edevelopment area. The sation
could be physically integrated with such development.

a. Pedestrian Access. Accesswould be integrated with development and be fully visible to
site security personnd. In the short term, the platforms and access would be in public
view.

b. Usage Level. The gtation site would be busy. Rider ship potentialswould be high. Major
office, retail, and other commercial useswould create an active site.

C. Eyeson the Street. Theintegrated development would per mit substantial obser vation by
othersin the station area.

d. Proximity to Moving Traffic. Passenger swould feel safely removed from movingtraffic.
Theonly possible negative aspect would be the need to cross Brentwood Boulevard at-
grade to reach the Galleria shopping center. The design concept includes a possible
pedestrian bridge, which would over come thisissue.

Laclede Station Road

Thiswould be an optional alignment around the west and south edges of the Sunnen Business
Park.

a. Pedestrian Access. In the short term, the platforms and access would be in public view.
Station accessfrom Hanley Road would bevisiblefrom Hanley Road. Therewould beno
entrapment areas.

b. Usage Level. The potential ridership generated by residential and major commer cial/

industrial land useswill crateamoder ate usagelevel. Activity would be mostly industrial
work trips, and evening activity levelswould be low.
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d.

Eyes on the Street. In the short term, existing residential property would create 24-hour
observation of the platform. As the area redevelops, there would be new industrial/
commercial development in proximity to the station to ensure observation.

Proximity to Moving Traffic. Therewould be no traffic concern at thislocation.

4.2.6 Minimize Traffic Impacts (Reduction in Capacity of Other M odes)

Trafficimpact consider ationswould addr esstwo basic situations: (1) traffic conditionsfor theat-
grade alternative at intersectionsand (2) traffic conditions associated with access to proposed
MetroLink stations.

4.2.6.1 Fully Grade-Separated Alternative

a.

At-Grade I ntersection Capacity. Since this alter native has no at-grade sections, there
would benoimpact on inter section capacity becauseof train oper ationsat grade. Theonly
possible impact would be delays associated with passenger dr op-off/pick-up activitiesat
gations from high volume streets. There is a risk of this problem along Skinker
Boulevard, Big Bend and Brentwood (at Galleria). The specific extent can't beestimated.

Site Access Conditions. This measur e addresses the access situation associated with
traffic attracted to proposed stations. One involves access to stations with specific
facilitiestoattract traffic; e.g., park-n-rideand major bustransfers. Thesecond concerns
the possible attraction of park-n-riders but in locations where no parking is being
provided. Thiswould result in neighborhood or commercial area encroachments.

. Site Traffic. Station sites that will generate significant traffic will be the Eager
Road and L ansdowneAvenuestations, which will havemaj or park-n-ridefacilities.
The Lansdowne Avenue station will also have a major bustransfer facility.

— Eager Road. Based upon the estimated year 2020 rider ship and mode of
arrival (See section 4.2.1), this site would require a major 1,000-space
park-n-ridefacility. Principal site accesswould be via a connection to the
inter section of Dale Avenue and Hanley Road. A second connection could
be madeto Eager Road at a point just east of the CMT right-of-way (i.e.,
west of Hanley Road). However, assuming improvementsto 1-64 (being
planned by Missouri DOT) and the Hanley Rd interchange, access will
primarily focus on Hanley Rd. An Eager Rd access would not be readily
accessible for the freeway direction of approach to the site.

The traffic associated with this site has been examined to assess traffic
conditions on the surrounding streets.
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Figure4.2-1illustrates the existing peak-hour traffic in the area. Hanley
Road isa major six-lane arterial with peak-hour volumesin the range of
2,000 to 2,600 vehicles per hour. The ramps to and from 1-64 produce a
substantial flow of traffic. The close juxtaposition of inter sections along
Hanley Road causes existing weaving problems and delay.

Based on other experience? the estimated site traffic generation for the
1,000-space facility would be asfollows:

A.M. Hour P.M. Hour
Inbound 595 vehicles 110 vehicles
Outbound 20 440

615 vehicles 550 vehicles

Thisdistribution of thissitetraffic wasexamined in relation to thelocation
of residential population in thissection of the corridor. Consideration also
was given to thelikely attraction of medium- to longer -distancetripsfrom
West County and southwest suburban areas via 1-64. The overall
directions of approach for sitetraffic would be asfollows:

From the west 61%
From thenorth 9
From the east 12
From the south _18

100%

Figure 4.2-2 illustrates the assignment of these site-generated traffic
volumes to the adjacent street system for a one-access site concept.
Figure 4.2-3illustratesestimated year 2020 traffic for thearea, excluding
site traffic generation. Asshown, theassumption isthat the configuration
would change to a “smple point” diamond type. This would enhance
capacity and operations.

Figure 4.2-4 illustrates the combined effect of site-generated traffic and
other traffic for year 2020 conditions. As shown, two inter sections would
experience maximum traffic loads. Hanley at Dale and Hanley at Eager.
For the one-access scheme, approach volumesat theformer would be 955
vehiclesin the P.M. peak hour, and for the latter, 4,885 vehicles.

2

Trip Generation, published by the Institute of Transportation Engineers, and other consultant experience.
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Asan indication of traffic conditions, traffic capacity analysiswasapplied
to the interchange ramp/Hanley Road and Hanley Road/Eager Road
intersections. Under year 2020 the overall intersection level of service
(LOS) will be:

AM Peak Hr. PM Peak Hr.
|-64/Hanley E+ D
Dale/Hanley C D

From the standpoint of the MetroLink station, the analysisindicatesthat
accesswould beacceptablefrom an oper ational per spective. Thereisalso
the possibility that the placement or redistribution of site parking could be
reconsider ed. Possibly, someparking could bepositioned west of theCM T
right-of-way, with access routes coor dinated through the Promenade and
Hanley Industrial Court.
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LansdowneAvenue. Similar totheEager Road station, L ansdowneAvenue
would have a major park-n-ride facility (800 spaces) and a major bus
transfer facility. The station site has a single access point at the existing
Lansdowne Avenue/River Des Peres Boulevard inter section.

Existing peak-hour traffic volumes are illustrated in Figure 4.2-5. Peak
L ansdowne Avenue volumes ar e appr oximately 900 to 1,000 vehicles per
hour in each direction in the P.M.; for River Des Peres Boulevard, the
northbound traffic volumeis 1500 vehiclesper hour inthe A.M.,and more
than 400 vehicles per hour in the P.M. The estimated dte traffic
gener ation associated with the park-n-ridefacilities are asfollows:

A.M. Hour P.M. Hour
Inbound 415 vehicles 105 vehicles
Outbound _10 330

425 vehicles 435 vehicles

The estimated directional distribution would be asfollows;

East 26%
South 26
North 15
West 33
100%

The assignment of site traffic isillustrated in Figure 4.2-6. Because of
access to the City of St. Louis, Shrewsbury, and other suburbs, and
somewhat balanced flow of traffic by direction isanticipated. Thisreflects
the existing arterial and freeway system.

Figure 4.2-7 indicates the expected year 2020 non-site traffic. Non-site
traffic will increase substantially during the next 20 years. Lansdowne
Ave. traffic will increase by 60 to 70%. River Des Peres Blvd. volumes,
however, will remain at levelssimilar to existing levels.

The combination of site and other traffic is illustrated in Figure 4.2-8.
Peak-hour volumeson L ansdowneAvenuewouldincreaseto1,100t0 1,600
vehiclesper hour per direction. Northbound River DesPeresBIvd. traffic
volumes will be 1200 to 1500 vehicles per hour.
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Traffic capacity analysis indicates that the overall intersection level of
service at Lansdowneand River DesPeresinthe A.M. peak will beD, but
intheP.M. it will beF. Thisassumesthat the siteaccessdrivewould have
three exit lanes. To mitigate this Stuation, the signal phasing could be
optimizedto bemor eefficient plusadditional turn laneswould berequired:
dual right turn in the west approach, dual left turnsin the east approach,
and dual left turnsin the south approach.

Besides the traffic impact at the site, site-generated traffic would also
affect other intersections. Volumes would increase in the inter section of
Murdoch and Shrewsbury Avenue. At the former, traffic on Murdoch
would increase by 200 to 400 vehicles (westbound) in A.M. and P.M. peak
hour, respectively. For eastbound, the increase would be 35 to 150
vehiclesin the A.M. and P.M. peak hours. For southbound, the increase
would be 50 to 660 vehicles. Thebulk of theseincreaseswould not bedue
to MetroLink station traffic generation. Site traffic would only entail
increases of 60to85vehiclesduringthe A.M.and P.M. peak hoursin this
intersection in total.

The impact of these volumesfrom a capacity per spectiveisthat M urdoch
would need two through lanes plus a left turn lanein the north, east, and
west approaches. The south approach would need an additional lane for
right turns.

At Shrewsbury and Lansdowne, the traffic on Lansdowne (westbound)
would increase by 55 to 555 vehiclesin the A.M. and P.M. peak hours,
respectively. Eastbound volumes (i.e. east approach) would have no
change. Traffic on Shrewsbury (southbound) would increase by 460
vehicles in A.M. peak but would not have any increase in P.M. peak.
Again, only avery small amount of traffic south would bedueto sitetraffic,
i.e. 10to 70 vehiclesin peak hoursfor A.M. and P.M. respectively. The
inter section would need dual left turn lanes in the north approach and a
right turn lanein the east approach.

Other Site Impacts. It ispossible that potential MetroLink riderswill try to park
their cars in the vicinity of the proposed stations. This would encroach on
residential neighborhoods or existing private parkingfacilities. An inventory has
been made of these locations, as described below:

Forest Park. Parking encroachment at this station has already been a
problemat DeGiverville Avenueand Per shing Avenue (and possibly other
streets). Parking prohibitions and residential parking permit regulations
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are in place, and these would need to be continued and enforced. A
possible redevelopment project at the site of the existing MetroLink
station parking lot could significantly expand off-street parking capacity.

Skinker Boulevard. Thereisconsiderable risk of parking encroachment
near thisstation, including parking in nearby resdential areasand on the
Washington Univer sity campus. Intheresidential ar eas, thestreetsat risk
include Pershing, Waterman, and Eastgate. There are some parking
controlsin thearea, but they may need to beaugmented with mor e specific
management measures. On the Washington University campus, thereis
some on-street metered parking that could attract MetroLink riders.
Campus parking regulations are well enforced so that encroachment in
campus lotswould not be expected.

Big Bend Boulevard. Smilar to Skinker Boulevard, there are nearby
residential streets, campusparking, and commer cial parking that could be
affected by MetroLink parkers. The streets at risk include University
Drive, Pershing, Waterman, Westmoreland, Trinity, and possibly others.
There are some parking controls on these streets, such as time limits,
parking restrictionsduring midday periods, and residential permits. There
is a small, off-street commercial (customer) parking lot at the northwest
cor ner of Big Bend and Millbrook and parking lotsin adjacent sections of
the Washington University campusthat could beimpacted by MetroL ink
parker s.Par king management actionsmay benecessary tominimizethese
impacts.

Carondelet Plaza Station. There are various existing parking lots and
commercial garages in this vicinity that could be used by MetroLink
parkers. TheBally'sand Washington Univer sity parking lotson thenorth
sde of Forsyth would bealikely tar get for such parkers. Thereison-street
metered parking in the immediate area. The occupancy levels for these
facilitiesmay increase, although theshort timelimitswould discour ageall-
day parkers. There will be a need for effective enforcement to maintain
appropriate use of the existing parking facilities.

Downtown Clayton Core. Thereis substantial on- and off-street parking
near this station. MetroLink parkerswould compete for space with the
downtown population. This could increase parking occupancy levels,
although the City of Clayton and St. Louis County are adding (or will)
major new parkingfacilitiestothesupply. Therewould belittleopportunity
for encroachment in the downtown.
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Galleria Station. This station would be under Brentwood Boulevard

directly adjacent to the Galleria shopping center. There would be a
sgnificant risk for encroachment in thisfacility. A portion of the shopping

center iscordoned off until 10:00 A.M. each day, which would effectively
eliminate encr oachment by typical enployeesusngMetroL ink. However,

midday and eveningtraveler scould readily attempt to use shopping center
parking. Thereareother nearby parking facilities, generally partsof land
uses along the east side of Brentwood Boulevard, that could also be used
by MetroLink riders. Most of these facilities have signed restrictions,
such as " for use by customers and employees only.” The situation will

requir e effective enfor cement, mostly directed at private parking. There
would belittle likelihood of any on-street parking encr oachment.

Eager Road Station. This gtation will include a major public park-n-ride
facility that could involve a user fee. The latter isa policy decision to be
yet made. The possibility of user feescould potentially cause MetroL ink
riders to look for free parking in other nearby private parking lots. The
risk would be most likely at the Purina office building, Home Depoat,
Hanley Industrial Court, and Promenadelots. Collectively, thesefacilities
offer abundant opportunity for parking. The stuation will require
consider ation of acoor dinated par king management strategy. Therewould
be little encroachment on public on-street parking.

Manchester Road. This station could include parking encroachment in
indudtrial parkinglotsand onresidential streets. Thereareseveral near by
indugtrial parkingfacilitiesnorth and south of M anchester Road that could
attract MetroLink parkers. Theresdential areamost at risk would include
Bartold Avenue, West Point Drive, Circle Drive, and Laclede Station
Road. These streets are very close to the station (to the northeast).
Parking management would be essential in controlling the likely
encr oachment.

Deer Creek. Thisstation should haveenough on-siteparkingtoadequately
serve MetroLink parkers. Therearesome adjoining private parking lots
that could be impacted. Also, the nearby residential streets of Oxford,
Commonwealth, Sussex, and Manhattan avenues could be used for
parking. This would be cause for observation to assess whether
encroachment isoccurring.

Lansdowne Avenue. This station will have a substantial park-n-ride
facility, which also could involveauser fee. Thiscould causesomeparkers
tosearch for freeparking. Therearesomeprivate employeelotsalong St.

4-56



Vincent Avenuethat could beat risk. Morethan likely, near by resdential
streets would be used, including . Vincent, Sutherland, Devonshire, and
Wabash avenues, and possibly Plainview. This would be a matter for
surveillance to determine whether such encroachment is occurring. If so,
then par king management measur es may have to be considered.

4.2.6.2 At-Grade/Grade-Separated Combination

a.

At-Grade | ntersection Capacity. Thisalter nativewould involveat-gradeMetroLink train
oper ationsthrough various inter sections. For these locations, existing peak-hour traffic
volumeswer ecollected. Trafficsignal phasingwasexamined tofind waystoaccommodate
train movements. Theseresultswereincluded in the Draft Operations Plan prepared for
this project.

Traffic capacity and level of service analysis were completed for the affected
intersections. Tables 4.2-8 and 4.2-9 summarize these findings in terms of overall
averagesfor theintersection.

Generally, these inter sections operate at Level of Service D or better, and volume-to-
capacity ratios (V/C) arewdl under 1.00. It should be noted that certain specific traffic
movements at some inter sections oper ate at wor sethan Level of Service D, especially
some left-turn movements.
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Table4.2-8

AM.PEAK HOUR

CAPACITY ANALYSSRESULTS EXISTING VOLUMES

Proposed | nter section Oper ations
Existing Train w/ Traffic Train w/ Exclusive Phase
Conditions Green
I nter section I nter section NoTrain Full Train Weighted
Cycle Average Average Clearance Average
Corridor Intersection Length LOS VIC LOS VIC LOS VIC LOS VIC LOS

L Eored Dark/Millbragl

DeRaliviere 100 D 103 NA NA NA NA NA NA NA

Deas Dnrnc(’l) 100 B Q.52 Bt Q.46 NA DA DA NA NA

Skinkar (1) 100 Dt Q76 D Q.79 NLA, NLA NLA NLA NLA,

Skinker (2) 100 D Q78 Ct 053 NA NA NA NA NA

Hayt (1) 100 B+ ANt Bi 061 NA NA NA NA NA

Thraop (1) 100 A 048 A 083 NA NA NA NA NA

Bi_g_Bonrl (1) 100 Dt Q.75 Dt Q.79 NA DA DA NA NA
Caraonddlat

Hanley (1) 120 C 0 A8 NA NA C 0 A8 Ct 068 C

Remigton (1).% Z2 B 043 NA NA B 048 Ct 058 B

Central (3)* ) A 038 NA NA R 028 R 030 R

Meoramec. (/l)* 72 A 010 DA NA Bt 013 B Q.20 Bt

l\/lnr:mm(';)* 72 A 010 DA DA Bt 013 B 018 Bt

Rrentwood (6) * 110 A 013 NA NA R+t 0130 =] 047 R+t
Meramec

Ranhomme (1) ) R 034 NA NA B 034 C 051 B

Shaw Park 72 B+ 0.16 NA NA NA NA NA NA NA

(1) Taking median-runningthrough trainsinto consideration.

(2) Taking median-running through trainsinto consideration and northbound/southbound thru movement grade-separated.
(3) Takingthrough trainsinto consideration and west approach closed to vehicular traffic.

(4) Takingturningtrainsinto consideration and east approach closed to vehicular traffic.

(5) Takingthrough trainsinto consideration and east approach closed to vehicular traffic.

(6) Takingturningtrainsinto consideration.

*EXxisting inter section isunsignalized

**Weighted Average Delay = [(Delay with full clearancetime* Number of cycleswith " LRT only" phase) + (Delay with no clearancetime* Number of cycles
without " LRT only" phase)] / [Total number of cycles]; based on 8 minutetrain headways.

Note: LOS = level of service; delay ismeasured in seconds per vehicle; V/C = volumeto capacity ratio.
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Table4.2-9
CAPACITY ANALYSSRESULTS EXISTING VOLUMES

PM. PEAK HOUR

Proposed | nter section Oper ations
Existing Train w/ Traffic Train w/ Exclusive Phase
Conditions Green
I nter section I nter section NoTrain Full Train Weighted
Cycle Average Average Clearance Average**
Corridor Intersection Length LOS VIC LOS VIC LOS VIC LOS VIC LOS

L Earedt Parl /Millbr anlke

DeRaliviere 100 D 079 NA NA NA NA NA NA NA

DesPeres(1) 100 B+ 054 B+ 048 NA NA NA NA NA

Skinker (1) 100 D+ 079 D 08s NA NA NA NA NA

Skinker (2) 100 D+ 079 Ct+ 064 NA NA NA NA NA

Hovt (1) 100 B 068 B Q75 NA NA NA NA NA

Thraop (1) 100 R+ 058 =8 063 NA NA NA NA NA

RigRend (1) 100 D+ 087 D 0an NA NA NA NA NA
Carondelet

Hanley (1) 120 Ct 084 NA NA Ct 084 Ct 064 Ct

Remistan (1) * 72 2] 048 NA NA 2] 048 Ct 060 2]

Central () * 12 A 038 NA NA B+ 022 B Q27 B+

Meramec (4) * Z2 A 030 NA NA B+ 021 R 030 B

Meramec (5) * Z2 A 030 NA NA B+ 021 R 022 B+

Brentwaood (6) * 110 C 014 NA NA B 046 Ct 056 B
Meramec

Ranhomme (1) ) R 030 NA NA B 030 =] 045 B

Shaw Park 12 B+ 047 NA NA NA NA NA NA NA

(1) Taking median-running through trainsinto consideration.

(2) Taking median-running through trainsinto consideration and northbound/southbound thru movement grade-separ ated.
(3) Takingthrough trainsinto consideration and west approach closed to vehicular traffic.

(4) Takingturningtrainsinto consideration and east approach closed to vehicular traffic.

(5) Takingthrough trainsinto consideration and east approach closed to vehicular traffic.

(6) Takingturningtrainsinto consideration.

*Existing inter section isunsignalized

**\Weighted Average Delay = [(Delay with full clearancetime* Number of cycleswith " LRT only" phase) + (Delay with no clearancetime* Number of cycles
without " LRT only" phase)] / [Total number of cycles]; based on 8 minutetrain headways.

Note: LOS=level of service; delay ismeasured in seconds per vehicle; V/C = volumeto capacity ratio.

4-59



As aresult of changing traffic conditions, future traffic volumes will be different than
those existing. Estimates of such traffic growth have been prepared for year 2020.

Also, changed access patterns associated with the at-grade alternative in downtown
Clayton will affect traffic flow. Existing traffic movementshave been adjusted tor eflect
revised circulation. Specifically, along Carondelet Avenue between Hanley Road and
Bemiston Avenue, left turnsin or out of drivewaysto existing parking facilitieswould not
be permitted. Movements would become right turns in and out. This pattern change
affectsvolumesin both the Hanley/Carondelet and Bemiston/Carondelet inter sections.
The estimated results are asfollows:

I nter section / Approach A.M. Peak Hour (vehicles) P.M. Peak Hour (vehicles)
Right Thru L eft Right Thru L eft
Hanley/Carondel et
North +22 +6
East -12 -4
South +77 +18
West -24 -5 -13 - 160 -33 - 88
Bemiston/Carondelet
North - 10 -2
East +18 -4 +28 +121 -24 +184
South +13 +6
West - 90 -24

Theimpact isto reduce traffic volumesin the Hanley Road inter section and add them to
Bemiston. Sincethereis more available traffic capacity at Bemiston, this shift in traffic
would be workable.

Applying these traffic-volume changes to the analysis of the at-grade intersections
provides a basis for assessing future traffic conditions. Tables 4.2-10 and 4.2-11
summarize theresultsin terms of level of service (LOS) and volume-to-capacity ratios
(V/IC).

The estimated conditions indicate that the impact of traffic growth will change level of

service. Peak hour volume levelswould be closer to capacity. Most inter sections would
operateat Level of Service D or better.
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Table4.2-10

AM.PEAK HOUR

CAPACITY ANALYSISRESULTS FUTURE VOLUMES

Proposed | nter section Operations
Train w/ Traffic Train w/ Exclusive Phase
Year 2020 Green
Intersection Inter section No Train Full Train Weighted
Cycle Average Average Clearance Average**
Corridor Intersection Length LOS VIC LOS VIC LOS VIC LOS VIC LOS

Forest Park/Millbrook

DeBaliviere 100 E 1.24 NA NA NA NA NA NA NA

DesPeres(1) 100 B 062 B Qh8 NA NA NA NA NA

Skinker (1) 100 D 091 D 098 NA NA NA NA NA

Skinker (2) 100 D 091 C 064 NA NA NA NA NA

Hovt (1) 100 B 0.66 B 0.73 NA NA NA NA NA

Throop (1) 100 A 0.58 A 0.64 NA NA NA NA NA

BigBend (1) 100 D 0.80 D 0.84 NA NA NA NA NA
Carondelet

Hanlev (1) 120 C 0832 NA NA C 083 C 083 C

Bemiston (1) * 12 B 0R2 NA NA B 053 C 070 C

Central () * Z2 A 042 NA NA B 030 C 034 cC

Meramec (4) * 72 A 023 NA NA B 0.16 C 0.24 C

Meramec (5) * 72 A 023 NA NA B 0.16 C 022 C

Brentwood (6) * 110 A 0.16 NA NA B 047 B 0.56 B+
Meramec

Bonhomme (1) 2 B 040 NA NA B 040 (o 061 B

Shaw Park 12 B+ 019 NA NA NA NA NA NA NA

(1) Taking median-runningthrough trainsinto consideration.

(2) Taking median-running through trainsinto consideration and northbound/southbound thru movement grade-separated.
(3) Takingthrough trainsinto consideration and west approach closed to vehicular traffic.

(4) Takingturningtrainsinto consideration and east approach closed to vehicular traffic.

(5) Takingthrough trainsinto consideration and east approach closed to vehicular traffic.

(6) Takingturningtrainsinto consideration.

*EXxisting inter section isunsignalized

**Weighted Average Delay = [(Delay with full clearancetime* Number of cycleswith " LRT only" phase) + (Delay with no clearancetime* Number of cycles
without " LRT only" phase)] / [Total number of cycles]; based on 8 minutetrain headways.

Note: LOS = level of service; delay ismeasured in seconds per vehicle; V/C = volumeto capacity ratio.
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Table4.2-11

P.M.PEAK HOUR

CAPACITY ANALYSISRESULTS FUTURE VOLUMES

Proposed | nter section Operations
Train w/ Traffic Train w/ Exclusive Phase
Year 2020 Green
Intersection Inter section No Train Full Train Weighted
Cycle Average Average Clearance Average**
Corridor Intersection Length LOS VIC LOS VIC LOS VIC LOS VIC LOS

Forest Park/Millbrook

DeBaliviere 100 D 0.95 NA NA NA NA NA NA NA

DesPeres(1) 100 B 065 B 058 NA NA NA NA NA

Skinker (1) 100 D 095 D 1.06 NA NA NA NA NA

Skinker (2) 100 D 095 C Q77 NA NA NA NA NA

Hovt (1) 100 B 0.82 C 0.90 NA NA NA NA NA

Throop (1) 100 B 0.70 B 0.76 NA NA NA NA NA

BigBend (1) 100 D 093 D 0.96 NA NA NA NA NA
Carondelet

Hanlev (1) 120 C 067 NA NA C 060 C 060 C

Bemiston (1) * 12 B 058 NA NA C 058 C Q87 C

Central () * Z2 A 042 NA NA B 024 R 034 B+

Meramec (4) * 72 A 0.36 NA NA B 0.25 C+ 0.36 B

Meramec (5) * 72 A 0.36 NA NA B 0.25 C+ 0.26 B

Brentwood (6) * 110 C 017 NA NA B 0.55 C 0.67 C
Meramec

Bonhomme (1) 2 C+ 036 NA NA B 036 (o 054 (o

Shaw Park 72 B+ 0.56 NA NA NA NA NA NA NA

(1) Taking median-running through trainsinto consideration.

(2) Taking median-running through trainsinto consideration and northbound/southbound thru movement grade-separated.
(3) Takingthrough trainsinto consideration and west approach closed to vehicular traffic.

(4) Takingturningtrainsinto consideration and east approach closed to vehicular traffic.

(5) Takingthrough trainsinto consideration and east approach closed to vehicular traffic.

(6) Takingturningtrainsinto consideration.

*Existing inter section isunsignalized

**\Weighted Average Delay = [(Delay with full clearancetime* Number of cycleswith " LRT only" phase) + (Delay with no clearancetime* Number of cycles
without " LRT only" phase)] / [Total number of cycles]; based on 8 minutetrain headways.

Note: LOS=level of service; delay ismeasured in seconds per vehicle; V/C = volumeto capacity ratio.

Asdiscussed above, theat-gradealignment in downtown ('Zlayton causessomemaodification in accessand cir culation. All access
ismaintained, but the pattern of vehicle traffic movements would change.
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The impact would be associated with a series of driveways along Carondelet Avenue
between Hanley Road and Bemiston Avenue. Most of these driveways access parking
facilities and loading docks. One drive serves the front door of the Radisson Hotdl.
Because of using right-turn-in and -out movements, motorists would need to circulate
around theblock. Thoseintending to use drivewayson the north side of the street would
need to adjust their patterns to travel westbound through the Hanley Road inter section.
Those destined for the south side of the street (including the hotel) would need to travel
eastbound thr ough theBemiston inter sections. Such adjustmentsar er easonably possible
using combinations of Forsyth, Bonhomme, Hanley, Bemiston, and Central Avenue.

In the other sections of the corridor, the similar situation would occur. All existing
inter sections and access points would be kept open. There would be some changesin
access patterns. At the northwest corner of Big Bend Boulevard and Millbrook
Boulevard, an existing commercial driveway would be limited to right-turn in and out
movement. Driveway geometrics along Washington University would be modified by
virtue of changes in the alignment of Millbrook Boulevard to accommodate station
platformsand turn lanes.

At theinter section of Forest Park Par kway and Des Per es Avenue, left turnsfrom For est
Park Parkway would be prohibited. Thismeansthat theaccesspatter n tothearea served
by Des Peres Avenue would be modified. Other streets, such as DeBaliviere, Lindéll,
Per shing, Waterman, Kingsbury, and Westminster, would need to be used assubstitutes
for access. Current volumesmakingtheleft turn at DesPeresAvenuear e 60 vehiclesper
hour westbound (A.M. and P.M.) and 5 vehicles per hour eastbound (A.M. and P.M.).
Thistraffic would redistribute over multiple streetsin the area.

SiteTraffic. Theanalysisdiscussed for Eager Road and L ansdowne Avenuefor thefully
grade-separ ated alter native would bethe samefor the at-grade alternative

Similarly, the impact of parking encroachment discussed previoudy would apply here.
There could be some difference associated with the Galleria/lCMT station. The latter
stationiscloser to existing development on the east sdeof the CMT right-of-way and to
the neighborhoods in the vicinity of Linden and Winzenburg.

There is substantial existing parking for the offices and Tropicana Bowling Alley
immediately adjacent to the station site. Whilethe ground-side accesswould be provided
west of the station, there is an alternate route to the east side of the station using
Crescent Drive at Clayton Road for access, these existing parking areas and internal
circulation drives would be attractive for MetroLink ridersto use. Thiswould result in
both parking encroachment and added traffic via dr op-off/pick-up activities.
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The station could be fenced off along its east side, but this would defeat part of the
purposefor thestation. Therearemany potential MetroL ink usersin thisareawho need
convenient access.

As discussed previously for the other Galleria station (underground), some type of
par king management would be needed to minimize the encroachment. Smilarly, for the
residential area, the station would be a short walking distance from Linden Avenue.
Exiging ingtitutional land-uses, fronting on Linden Avenue, have existing parking lots
extending alongthe CMT right-of-way. Theselocations, plusother streetsin thisvicinity
(McMorrow, Winzenburg, Terrace, Buck), could be impacted by MetroLink parkers.
Should this impact occur, parking management actions would be needed, including
enfor cement.

4.2.6.3 Section Alternative/Options

Thefollowing options are possible for certain sectionsalong the corridor. Differencesin traffic
impact, as compar ed to the basic alter native, ar e discussed.

South Edge At-Grade Option

Thisoption entails an alignment wherein the at-grade tracks would be located along the south
edge of Forest Park Parkway and Millbrook Boulevard, from just west of DeBalivieretoapoint
midway between Hoyt and Throop Drives. At thislocation, thetrack would trangtion to a bel ow-
ground alignment. Throop Drive would be kept open.

This option would not affect site traffic; station site traffic and potential residential and
commer cial ar ea par king encroachment would bethesameasprevioudy discussed. Therewould
be a significant impact on three inter sections due to at-grade tr affic operations.

Thisoption (alsoreferred to as” sde-running” alignment parallel to Forest Park Parkway and
Millbr ook Boulevar d) would affect tr afficconditionsdiffer ently (compar ed totheat-grademedian
alternative) at all intersections in this section. For the intersections at Throop Drive and Big
Bend Boulevard, MetroLink tracks would be underground. Therewould be no impact on traffic
operations due to train movements. For the intersections at Des Peres Avenue, Skinker
Boulevard, and Hoyt Drive, at-grade operations would still occur.

For these at-grade inter sections, traffic signal phases would need to use pre-emption; i.e.,
whenever M etroLink trainsappr oached, signalswould automatically initiateacr ossing clear ance
sequence using cr ossing gatesand war ningsignals. Trafficon thenor th-south cr oss-streetswould
be stopped during this period. Eastbound right turns and westbound Ieft turns would also be
stoppedfor train movements. The advance clearancetime and thetimefor train passage would
amount to 25 to 30 seconds. Such time needs to be allocated from other phasesin the traffic-
signal cycle.
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For Des Peres Avenue and Hoyt Drive, the north-south traffic volumes are low; i.e., under 250
vehicles per hour for each street for either A.M. or P.M. peak hours. The adjustment in signal
times to accommodate pre-emption would not significantly impact these inter sections. L evel of
Service would remain C or better. Also, for the DesPeres Avenueinter section, theside-running
alignment would change street geometry in such a way asto allow space for left turn lanes on
Forest Park Parkway. For thisalternative, left turnswould continue to be allowable wher e they
would be prohibited for the at-grade median alter native.

For the Skinker Boulevard intersection, pre-emption signal phasing would have a significant
impact. Thetimerequirement would significantly increase delay for Skinker Boulevard traffic.
Preliminary signal phasing analysis indicates that the green-light time could be reduced by as
much as 50% compared to the condition when no trains are present. The estimated level of
servicewould bein the E-F range; i.e., substantial congestion.

Skinker Boulevard and Big Bend Boulevard Underpasses

The train under passesat both Skinker Boulevard and Big Bend Boulevard would eiminate any
impact on traffic operations. L evels of service would be associated with that caused by existing
and futuretraffic alone.

Theroadway underpass at Skinker Boulevard would improve traffic conditions sgnificantly. It
is estimated that the level of service would improve from LOSD to LOS C. This benefit would
be associated morewith increasingtr affic capacity viathethrough lanesthan theimpactsof train
operations. It would, of course, be available all thetime, not just when trainsarein operation.

Downtown Clayton Elevated

Asan option for either the underground or at-grade alternative though downtown Clayton, the
high profile elevated alternative would not have traffic impacts on downtown intersections. It
would besimilar tothe conditionsdescribed for theunder ground alter native. However, thelower
profile would have some effect.

Thisoption would introduce at-grade crossings at Bemiston and Central on the structures over
Forest Park Parkway. Bemiston hasan aver agedaily traffic(ADT) volumeof 1,610 vehicles, and
Central hasan ADT of 7,010 vehicles. The peak-hour volumesar e estimated to be 210 vehicles
per hour at Bemiston (P.M.) and 700 vehicles per hour at Central (A.M.). Operation of the
crossing would bevia pre-emption and theuseof crossing gatesand flashingsignals. Therewould
be some delay, especially at Central Avenue, but such delay would not causelevelsof serviceto
fall into an unacceptable range (wor sethan Leve of Service D).

Because of sight distanceand queuing on the Central Avenueexit ramp, additional sgnalswould
be needed to warn advancing vehiclesthat a gate closure was occurring.
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Because thisoption hasonly one station (at Shaw Park Driveand Central Avenue), Site station-
gener atedtrafficwould focusonly at oneplace. Downtown Clayton MetroL ink stationswould not
have park-n-ride facilities, but there could still be some drop-off/pick-up activity at the stations.
For this option, such activity would be at the edge of downtown.

Forest Park Parkway At-Grade

This option would affect traffic in three ways: (a) at-grade crossing at Forsyth Boulevard, (b)
removal of westbound exit/entrance ramps at Ritz Drive for Forest Park Parkway, and (c)
relocation of existing westbound Bemiston exit ramp to the east of Hanley Road.

The Forsyth Boulevard crossing would entail somedelay associated with M etroL ink operations.
This street has peak-hour traffic (both directions) of 1,000 vehicles per hour. Existing level of
serviceisB. Thetrain-related delay will not significantly change this condition.

The existing ramps at Ritz Drive have low peak-hour volumes; the exit ramp volume is 70
vehicles per hour, and the entrance ramp volume is 200 vehicles per hour. These movements
would bereocated to the new exit ramp at Hanley Road and to the existing entrance ramp at
M eramecAvenue. Thereocation of thistraffictoother downtown streetsisnot expected toraise
or significantly reduce levels of service.

The relocation of the Bemiston ramp will not cause significant traffic impact. The existing
Bemiston ramp has peak-hour volumes of 200 vehicles. These vehicleswould essentially follow
the sameroute, but entering Shaw Park Drive at Hanley Road rather than one-half block west
of Hanley Road.

Galleria Elevated

This would be an option for the alignment in the CMT right-of-way. From the standpoint of at-
gradetraffic impacts, there would be none. This option could have certain site impacts.

The station ispositioned east of Brentwood Boulevar d. Drop-off/pick-up and bustransfer would
occur on University Club Tower Driveor on Brentwood Boulevard. Thiswould besmilar to that
described for the underground alternative. Thissite-gener ated traffic could havefacilitiesin an
off-street location aspart of ajoint development concept envisioned for thisoption. It ispossible
that this could even include some parking space for MetroLink riders, although this station is
anticipated to be a destination station.

Without available parking, thereisthe potential for encroachment on other parking resources
in thisvicinity. There are other employee and customer-only parking facilitiesin the block and
acr ossBrentwood Boulevard in the Galleria Shopping Center. Thepotential encr oachment would
requir e parking management actions and effective enfor cement.
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Laclede Station Road Option

Thiswould bean option to either of thebasic corridor alternatives. Thereareno expected traffic
capacity impacts associated with this scheme. Thetwo at-grade crossings at Flora Avenue and
Sunnen Drive would be controlled by railroad crossing gates and warning signals. Peak hour
trafficvolumeswould beat low to moder atelevels. No level of serviceissueswould be expected.

The stewould attract a small volume of busand drop-off/pick-up traffic at the off-street facility
on Hanley Road near the existing L aclede Station Road inter section. VVolumes would be small
and no significant impact is expected.

From a parking enfor cement per spective, there is the potential for MetroLink ridersto use
parking space in the Sunnen Business Park. There are various existing parking lots in the
Business Park, and thesewould be expanded. Theselotswould bevery attractiveto MetroLink
ridersand parking management actions should be anticipated. However, such use would be an
encr oachment on thesefacilities(unlesssomespecificarrangementswer emadewith theproperty
owner to allow such use).

Deer Creek Terminal

For thisoption, the Deer Creek station would becomethe south terminal. Assuch, it would have
stefacilities, including park-n-ride, similar to those described for Lansdowne Avenue.

The sitewould generate traffic at the same level as L ansdowne Avenue, aslisted below:

A.M. Hour P.M. Hour
Inbound 415 vehicles 105 vehicles
Outbound 10 330

425 vehicles 435 vehicles

The stewould be accessed via the inter section of Big Bend Boulevard and Oxford Avenue. If
the stewould be a per manent location, it is possible additional access could be created thr ough
a connection to Shrewsbury Avenue west of Big Bend Boulevard. Thiswould require a bridge
over Deer Creek.

For the single-access situation, it would be expected that thedirectional distribution would be 20
percent from the north and 80 percent from the south via Big Bend Boulevard. Those coming
from the south on Big Bend would divide into two groups: 40 per cent continuing along Big Bend
Boulevard to the southwest and 40 per cent on Shrewsbury Avenue, 20 percent to the east (St.
L ouis), and 20 per cent to the south and southwest into Shrewsbury and other suburbs. Thepeak-
hour traffic volumes at the inter section of Big Bend Boulevard and Oxford Avenuewould be as
follows:
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A.M. Hour P.M. Hour
Approach Right Through  Left Right Through  Left

North — — 83 — — 21
East 2 — 8 66 26 238
South 290 — — 76 — —
West — 42 — — 8 _

It is expected that these volumes can be accommodated. Separ ate right-turn (northbound) and
left-turn (westbound) lanes would need to be added to the existing street cross sections.

4.2.7 Possible Mitigation

This section discusses possible mitigation, which would be associated with any concerns or
impactsrevealed by the assessment of the alter natives and section options.

Table 4.2-12 summarizes analysis results in terms of apparent significant impacts. For the
ridership, accessbility, and mobility criteria, there are no apparent sgnificant impacts. The
differencesbetween alter nativesand optionsissmall. Theonly item of noteisthat thedowntown
Clayton elevated option would have significantly lower accessibility. It has only one station and
is pogitioned away from the downtown core. Inasmuch as downtown Clayton is a significant
activity center, with continued prospectsfor growth, reducing regional transit accessibility in this
fashion would be consider ed a seriousimpact.
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able4.2-12

POSS BLE IMPACTSREQUIRING MITIGATION

Alternatives Section Options
At-Grade/ Downtown Laclede Deer Skinker & | Forest Park
Transportation Grade-Separated South Edge Clayton Galleria Station Creek Big Bend Parkway
ICriteria Fully Grade-Separated Combination At-Grade Elevated Elevated Road Terminal | Underpasses| At-Grade
Transit Ridership NSI NS NSI NSI NSI NSI Reduce NSI Hastwo
coverage stationsto
area enhance
ridership
A ccessibility NSI NSI NSI Limited NSI NSI NSI NSI NSI
accessto
downtown
Clayton
Mobility NSI NSI NSI NSI NSI NSI NSI NSI NSI
Traffic Safety Pedestrian crossingof | Added measuresto NSI NSI NSI NSI NSI Reduces NSI
Brentwood Boulevard separate MetroLink risks of
and other trafficin accidents
downtown Clayton;
sight distance at
Forsyth transtion and
Meramec at Carondelet
JPer sonal Safety/ Risksin pedestrian Proximity to moving NSI NSI NSI NSI NSI Similar to NSI
Security tunnelsand low traffic at two sations grade
volumesat two separ ated for
stations; proximity to Skinker and
Brentwood Boulevard Big Bend
stations
Traffic Capacity Parking Parking encr oachment; Reduction in NSI NSI NSI NSI Reduces NSI
encroachment; LOSF trafficLOSF at trafficLOS risks of
at Lansdowne Lansdowne for Skinker traffic
conflicts at
two arterial
inter sections

INSI =no significant impact identified




The other criteriadeal with issuespertainingto safety (traffic and personal) and traffic capacity/
congestion. Theitemsto be mitigated include the following:

Fully Grade-Separated Alternative

1.

The tunnel eementswould constitute a per sonal safety risk. The design and oper ational
strategy would need to employ more security measures that would need to be clearly
evident to passenger s. Open design concepts, video sur veillance, safety patrols, warning
alarms, high-quality maintenance, and anti-gr affiti concepts, etc., would be part of these
efforts.

Pedestrianaccessfor the Galleria station would need extrafacilitiesto ensur epedestrian
safety. Creating proper clearances along the sidewalks, sidewalk marking, proper
pedestrian clearance times for signal phasing, refuge idands, clear signing to direct
passengers to proper paths, barriersto prevent midblock pedestrian movements, etc.,
would be needed.

Many proposed stationscreatetherisk of parking encroachment by MetroLink patrons
inresidential, commer cial, and industrial areas. Conditionsneed tobeunder surveillance.
Potential strategies for achieving parking management include on-street time limits,
parking prohibitions for early morning hours or evenings, residential parking permits,
traffic management tolimit non-local tr affic accessinto neighbor hoods, and enfor cement.
In private parking facilities, gates and other restraints, coupled with smart card/token
access means, may berequired.

Traffic generation at the Eager Road and Lansdowne Avenue station will require
sgnificant roadway and related improvements. Growth in non-stetraffic would engender
the need for improvements. MetroLink station sitetraffic will add to thisneed. At Eager
Road, freeway upgrading/redesign by the Missouri Department of Transpor tation would
be a significant benefit.

At-Grade/Grade-Separated Combination Alternative

1.

At-grade oper ationswould entail some risk of accidents. Other experienceindicatesthat
designs need tobesimple; light rail transit should beintroduced into street rights-of-way
without requiring complicated traffic operations. Motorists and pedestrians need to
understand how they areto behave in the presence of train movements. Clear and very
visible signing and marking is needed, supported by public education and information
programs.
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Accident riskscan bereduced by placingtracksin exclusiverights-of-way, i.e., nocrossing
vehicle or pedestriantraffic. Therewould bean opportunity toincreasethe extent of such
conditionsin the downtown Clayton section of the corridor.

At two locations, limited sight distance would result: Forsyth Boulevard (east downtown
Clayton) and Car ondelet/M eramec. Whiletrainswould beoper ating at dow speeds, efforts
need to be made to increase sight distances at the cornersand create reaction/clearance
zonesfor pedestrian and vehicular traffic.

Two at-grade stations (Skinker and Big Bend) require passengers to access station
platformsin the median of high-traffic-volume streets. The median isands need proper
barriers. Consideration could also be given to" zebra" crossing conceptswith barriersto
cause passenger sto properly look before crossing.

Potential reduction in traffic levels of service could occur at Skinker and Big Bend
Boulevard. Thiswould beduein part topossiblegrowth in general traffic. Thecoordination
of train and traffic control systems would be essential for maximizing intersection
efficiency. Advanced (programmable) traffic controllers need to be considered.

Parking encroachment will be arisk. The same comment appliesto thisalternative asto
the fully grade-separ ated alternative.

There will be traffic capacity issues at Eager Road and Lansdowne Avenue. The same
comments apply to thisalter native asto the fully grade-separ ated alter native.

Section Options

1.

For thedowntown Clayton elevated option, consider ation could begiven toadding a second
station to the alignment. This could be considered at a point just west of the Ritz-Carlton
Hotel. TheForest Park Parkway at-grade option accomplishesthisobjectiveviaastation
at Forsyth Boulevard.

For the south edge at-grade option, pre-emption signal oper ationswill cause a significant
decreasein traffic leve of servicefor Skinker Boulevard. Thismay require consider ation
of a different station location strategy with split platforms placed at the nearside
(approach) of the crossing. All trains would stop before crossing Skinker Boulevard.
Rather than signal pre-emption, signal prioritization concepts could be used in which the
train signal phasewould be optimally fit into thetraffic signal cycle. Therisk would bethat
the dwdll time at the station may need to be longer than necessary for unloading/loading
passengers.

I I
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5

Socioeconomic and Environmental
|mpact Analysis Results and Possible
Mitigation

5.1 Introduction/Analysis Approach

This section describesthe analysisresults of the socioeconomic and environmental benefitsand
impact of the proposed Cross-County MetroLink Extension alternatives. The following
subsections are focused on the study’'s design objectives of urban design, economic,
environmental impact, costs and finances, and MetroLink compatibility. The results from this
section and Section 4, Trangportation, will beintegrated with the engineering, LRT operations,
cost and financial analysisfindingsfor usein comparing alter natives.

Asnoted in Section 1 of thisdraft report, thisMetroLink extension project will befinanced with
local funds (i.e., no federal dollars). Therefore, federal environmental requirements under the
National Environmental Policy Act (NEPA) donot apply. However , theanalysisresultscontained
in this section are consistent with the Council on Environmental Quality guidance on
environmental impact assessment and aresimilar in scopetoaNEPA Environmental Assessment
(EA).

A summary matrix of the transportation, socioeconomic and environmental benefitsand impact
per alternativesis presented at the end of this section. Thisreport information will aid in the
compar ative analysis of alternatives being considered as part of the draft Evaluation Results
Technical Report.
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5.2 Urban Design/Land Use Impacts
5.2.1 Support Exigting or Planned Land Use

Sections 3.2 and 3.3 (Existing Conditions) described the existing land use, zoning, planning
activity and economic conditionsin the various sections of the proposed MetroLink corridor. As
previoudy indicated, themajority of theMetroLink corridor traver sesprimarily commercial and
industrial developed or developing ar eas, with the exception of thenorthern portion in University
City and theCity of St. L ouiswhich isdeveloped residential and institutional and smaller sections
of residential in Richmond Heightsand M aplewood. All of thear eastraver sed by theMetroL ink
extension alter natives have well established land use patterns, which in most instances (e.g.
Clayton, Brentwood, Richmond Heights, M aplewood) ar e being further reinforced internally or
externally through newly approved and proposed developments. The current land use and
development patternswill be further reinforced and enhanced asthe MetroL ink extension will
increase each area’ stransportation capacity and accessibility, with increased linkages between
user groups and activity centers.

Current zoning patterns within the corridor and adjacent to the alignment(s) are generally
compatible with MetroLink and its anticipated impacts. As described in Sections 3.2 and 3.3,
current on-going developments and appr oved/proposed developments within the study corridor
are consistent with currently established land use patter ns, and compatiblewith both MetroL ink
alternatives. Several of the communities, most notably Clayton, Brentwood, and M aplewood,
have addressed and/or identified development opportunities, land use and design issues
anticipated with the Cross-County extension of MetroLink through their community.

Table5.2-1 providesa summary of the characteristics of each proposed MetroLink station site
inrelation tosurroundingland useand type(s) of destinationsser ved. Thetwo stationsat Skinker
Boulevard and Big Bend Boulevard are located on the edge of three prevailing land use
districts— medium density residential to the north, ingtitutional (Washington Univer sity) tothe
south, and recreational (Forest Park) to the east. Washington University isamajor employment
center and has heavy pedestrian traffic consdering thelevel of student enrollment. Forest Park
isamajor local and regional recreational destination with itsvariousvenuesattracting 6.4 million
vistors annually. Each of these user groups of MetroLink will have direct linkages to these
gations. Station impacts would be the same under both the Fully Grade-Separ ated Alter native
and At-Grade/Grade-Separ ated Combination Alternative.

Within downtown Clayton, station linkages and impacts would also be the same under both
alternative alignmentsfor theCar ondelet Plazaand Car ondelet/Central stations. However , under
the Downtown Clayton Elevated option, the station would belocated on the edge of downtown on
ShawPark Drive. The Forest Park Parkway at-grade option, however, includesa second station
in east Clayton at Forsyth Boulevard. The Carondelet Plaza station islocated in a transitional
land use area between established residential areas to the north, east and south, and the
downtown Clayton to the west, while the Carondelet/Central station is centrally located in
downtown Clayton. Within the MetroL ink Cross-County corridor, the major concentration and
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movement of people occurs in downtown Clayton which has an estimated daytime population of
80,000, and is an entertainment and shopping destination in addition to an employment
destination.

The Galleria station would be centrally located in the Brentwood Boulevard commercial core
under the Fully Grade-Separated Alternative, while under the At-Grade/Grade-Separated
Alternative this station would be located mor e on the edge of this activity center. The Galleria
Elevated Option provides a compromise location for this station midway between the other two
proposed station sites at thislocation.

The MetroLink station siteswould be the same for the Eager Road and Manchester stations
under both the Fully Grade-Separated Alternative and At-Grade/Separated Alternative. The
Eager Road station is located within a major developing area, but not necessarily centrally
located with respect to the Hanley Industrial Park.

Table5.2-1
METROLINK STATION LOCATION CHARACTERISTICS
Station L ocation Typeof Major

Prevailing Adjacent Relative Destination
MetroLink Station Land Use to Adjacent Land Use Area
Skinker Boulevard Residential/l nstitutio Edge Institutional/
nal/ Recreational
Recreational
Big Bend Boulevard Residential/l nstitutio Edge I ngtitutional
nal
Caronddet Plaza Commercial/Resident Edge Employment
ial
Carondeet/Central Commercial Central Employment/
Avenue Entertainment/
Recreational
Downtown Clayton Commercial/Resident Edge Employment/
Elevated ial Entertainment/
Recreational
Galleria Commercial Central Employment/
(Edge) Entertainment
Eager Road Commercial/Industria Central/Edge Employment
I
Manchester Road Indugtrial Central Employment
L aclede Station Road Commercial/Resident Edge Employment
ial
Big Bend Boulevard Commercial/lndustria Central Employment
I
Lansdowne Mix of Uses Edge NA?
1 NA - Information not available. City of Shrewsbury is currently developing plan for
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Although not centrally located in relation to the nearest major employment center (Sunnen
Business Park), the Laclede Station Road station, under the Laclede Station Road At-
Grade/Elevated Option, would provide the most accessible station for the employeesat Sunnen
Business Park. The proposed station site at Big Bend Boulevard under both the Fully Grade-
Separ ated Alter nativeand At-Grade/Grade-Separ ated Alter nativewould belessaccessibleand
would require additional pedestrian (i.e., walkway) or vehicular access to the Sunnen Business
Park.

5.2.2 Enhance Planned/Developing Major Activity Centers

Table 5.2-2 provides a summary of the transit markets by major activity center served by
MetroLink and itsassociated stations. Theoverall development intensity of each activity center
and walking distance to the nearest MetroLink station isalso noted. Table 3.3-1in Section 3.3.
(Economic Conditions) should also be consulted regarding the relationship of redevelopment
parcelsto distanceto the nearest MetroLink station.

Asnotedin Tableb.2-2, several of themajor activity centerswithintheMetroLink corridor serve
more than one transit market. For example, multiple transit markets exist in the Washington
University/Forest Park area, and for the Carondelet Plaza ar ea, downtown Clayton, Galleriaand
Brentwood Promenade activity centers. Downtown Clayton is the most intensely developed
activity center, and serves more potential transit markets than any other activity center along
the proposed MetroLink corridor.



Table5.2-2
TRANSIT MARKETSSERVED BY MAJOR ACTIVITY CENTERS

Transit Markets

Recr eational/ Walking

Residenti Entertainmen Ingtitutiona Devdopment  Distance/Near est
Activity Center a t I Employment Shopping Intensity Station?
Forest Park X Low/Moderate 6002
Washington X X X Low/Moderate 1,000°
University
Carondelet X X High 100;600*
Plaza
Clayton X X X X X High 0-400°
Galleria X X X High 300;1100°
Hanley Indust. X Moderate 0-1,2007
Park
Brentwood X X Moderate 8008
Promenade
Sunnen Bus. X Moder ate 700;1600; 2400°
Park

1 Distancemeasured in feet. Walking distance varies based on distance of station from edge ver susthe center of
activity area.

2 Forest Park station - all alternatives.

3 Skinker Boulevard station-measured to east front of the Galleria, for both basic corridor alternatives-grade-
separated and at-grade combination.

4 Carondelet Plaza station - 100' for at-grade alter native station and 600" for grade-separ ated station to front door

of hotel.

Carondelet/Central station - for at-grade and belowground alternative, range of distance to downtown corein

general.

6 Galleriastation 300 for Brentwood underground and 110 for CM T at-grade to east side of shopping center.

78 Eager Road station - all alternatives.

® Deer Creek areadtation - measured to center of Sunnen Business Park; 700' to L aclede Station Road station,
1600 totheBigBend Boulevard station (at-gradecombination alter native), 2400 totheDeer Creek station (grade
separ ated alter native).

5-5



Walking distancestothenearest MetroL ink station would besimilar under both theFully Grade-
Separated Alternative and At-Grade/Grade-Separated Alternative for the Forest Park,
Washington University, Carondelet Plaza and downtown Clayton activity centers. The closest
walking distancefor theGalleriawould beassociated with theFully Grade-Separ ated Alter native,
with the greatest walking distance associated with the At-Grade/Fully Grade-Separated
Alternative. The Eager Road MetroLink station, representing both the Fully Grade-Separ ated
Alternative and At-Grade/Grade-Separ ated Alternative, islocated towar ds the northern end of
the Hanley Industrial Park rather than being centrally located within this activity center.
However, the Eager Road station is closer to the Brentwood Promenade and major potential
redevelopment parcels within this area. The Laclede Station Road At-Grade/Elevated Option
providesthe most accessible proposed station to the Sunnen Business Park.

Section 5.2.3 Maintain Viable Access

This criterion addresses the potential changes or modifications to urban land use access that
would occur for the MetroLink extension alter natives.

Fully Grade-Separated Alternative
Therewould be no adverse driveway or accessimpactsunder thisalternative.
Grade Separated/At-Grade Alternative

Under thisalternative, almogt all of the impacts on driveways and other access pointswould be
within downtown Clayton, specifically on Carondelet Avenue, M eramec Avenue and Brentwood
Boulevard. These impactswould primarily affect left turnsfor vehicular traffic.

Forest Park Parkway

There arefour accessdrivesoff Forest Park Parkway/Millbr ook Boulevar d between DeBaliviere
and Per shing Avenue. Theseincludeonealley accesson the south sidebetween DeBaliviereand
Skinker Boulevard; two right-turn-infout driveways to Washington University campus parking
on the north sde; and one commercial driveway on the north sde. Under either the median at-
grade or south edge option, access will be maintained to all driveways. However, geometric
changes will be required for the two right-turn-in/out driveways and the commercial driveway
which could become right-turn-infout for the at-grade median option.

Carondelet Plaza
Between For syth and Hanley Road, there is alley access on both the north and south sides of
Carondelet Plazaand an accessdrivefor theRitz-Carlton Hotel garage. SncetheMetroL ink will

be on the north edge of Carondelet Plaza, left-turn access to the alley on the south side will be
retained and not affected. However, therewill be some geometric changein accessto thenorth
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sde alley, which also could be made one-way southbound only, or accesscould beeliminated from
Carondelet Plaza.

It isassumed that the majority of guestsat the Ritz-Carlton would arrive from thewest (vial-64
or via |1-170 from the airport), with direct access to the hotel from Brentwood Boulevard or
Hanley Road east on Carondelet/Carondelet Plazaand aright turn into the hotel lobby/entrance
area and parking garage. Direct access from the east without crossing the MetroLink tracks
would beprovided by theForest Park Parkway exit ramp immediately adj acent tothehotel, which
leadsinto Caronddet Plaza, resulting in aright turnintothehotel entranceand parking gar age.
The only exit available from the lobby entrance and parking garage is to Carondelet Plaza,
necessitating aleft turn toward downtown Clayton on Carondelet Plaza or aright turnto Forsyth.
Hotel-destined traffic would be adver sely impacted only on Forsyth Boulevard, which would
necessitate crossing the MetroLink tracks on Forsyth and Carondelet Plaza.

Carondelet Avenue

BetweenHanley Road and Bemiston Avenue, therear efivedrivewaysproviding accesstothree
garages, aswell asan alley on the north side of Carondelet Avenue, with four drivewayson the
south side providing accessto the Radisson Hotel, a parking gar age, a surface parking lot, and
analley. TheMetroLink At-Grade/Grade-Separ ated Combination Alter nativewill belocated in
the median with barrier accessto beretained, but left turnsin and out would be prohibited on the
north side except for alley access. Thus, left turnswill be eiminated to and from the north side,
whichwill impact thethreegar agesastherewill beonly right-tur n-in/out accessto and from their
five driveways. Thiswill result in an alternateroutefor garage-oriented traffic originating from
the west: either For syth Boulevard or Bonhommeto Hanley Road, and then entering Carondel et
from Hanley for aright turn into these garages. Thisresultsin an extratwo blocks of vehicular
movement to reach the garages.

The Radisson Hotel is located at the southeast corner of Carondelet Avenue and Bemiston
Avenue. The main entrance into the hotel is from Carondelet. This entrance provides direct
access to the lobby and to the associated parking garage on the other side of the alley behind
(south side) the hotel. The alley runs east-west from Bemiston Avenue to about two-thirdsthe
distance to Hanley Road and then exits to both Carondelet and Bonhomme Avenue. Direct
accessto the parking garage is provided by this alley. Hotel guests checking out (who do not
drive their car to the lobby entrance) could exit the hotel garage without entering Carondeet
Avenue. In addition, it is assumed that the majority of hotel guests would arrive from the west
(vial-64or vial-170from theair port) and would comedir ectly eastbound on Carondelet Avenue
from Central or Brentwood, which would requirearight turn intothe hotel entrance/lobby ar ea.
The conceptual design of the tracks and median in front of the hotel allows the possibility that
westbound left turningresscould be provided. Thiswould makeit possibleto approach the hotel
from Hanley Road.
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Guests exiting the front/lobby of the hotd could, instead of making a left turn to Carondelet,
make a right turn to Carondelet to Hanley, and come around the other side of the block on
Bonhomme towar d Brentwood. Thisadjustment would result in an extra two-and-one-half-block
vehicular movement. The same vehicular movement adjustment would also be necessary for the
two parking accessdriveways, asleft turnsin/out would beeiminated. Customer sentering these
two garages would have to circulate another block in order to enter from the west with a right
turn.

There are no access drives on Carondelet Avenue between Bemiston Avenue and Central
Avenue. The Central/Meramec portion of Carondelet will be closed to vehicular traffic except
for emergency vehicle access. From Meramec Avenueto Brentwood Boulevard, there aretwo
driveways providing access to parking and an alley on both the north and south sides of
Carondelet Avenue. With theMetroLink tracksin themedian, left turn laneswill be prohibited
in thisblock, i.e., access will be viaright turnsin and out only.

Meramec Avenue

From Carondelet Avenue to Bonhomme, there are five access drives to the county parking
structureon the east side of Meramec, with only one accessdrive on the west side (alley). The
MetroLink trackswill be on the west side of M eramec; thus, therewill benoimpactson access
to the county garage. However, access to the alley will have to be modified either through its
closure at Meramec or by converting it to one-way westbound. This alley leads to substantial
aurface parkingin the interior of theblock. Thealley also extendsto Brentwood Boulevard and
to Carondelet Avenue. Accesswould still be available to this parking from the west and north.
There would beextratrave distance (oneblock) for sometr afficcoming from theeast (depending
on what street isbeing used for travel from the east) to reach this parking area.

Inthe Bonhommeto Shaw Park Drive block thereare six accessdrivesto parking lots/gar ages
and one alley accessdriveon theeast sideof M eramec, with onealley accessdriveto extensive
aurface parking in theinterior of the lot. Since MetroLink will be on the west side of M eramec,
there will beno changeor impact on thesix accessdriveson theeast side of M eramec. However,
on the west side the alley could possibly be made one-way westbound or closed completely.
Access to this parking would still be available from Bonhomme Avenue via the alley and Shaw
Park Drive. Therewould beonly minor inconvenienceand extradriving distanceinvolved under
either option.

Brentwood Boulevard

Accessdrivewayson Brentwood Boulevard from Carondelet Avenueto Shaw Park Driveinclude
a loop drive on the west to serve Shaw Park and three driveways to parking on the east side.
Since MetroL ink ison thewest sdeof Brentwood, therewould benoimpact on theaccessdrives
on the east side of Brentwood Boulevard. Accessto theloop drive on the west side, controlled
withstop sign and flashingwar ning signalswith " No Right Turn," would causeinconveniencefor
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vehicular traffic using thisloop drivein front of the park. Some geometric modifications may be
required to minimize thisimpact and conflicts.

5.2.4 Create Compatibility in Design Quality/Visual Resour ces

This section presentsthe range of urban design and visual quality benefitsand impactsthat are
associatedwith developingthe CrossCounty MetroLink Extension. I ntermsof urban design and
visual resources, the MetroLink Extension could generate a wide variety of factors that may
benefit both residential neighborhoods and commer cial areas. Generally, the compatible urban
design featur es generated by developing MetroLink could include the following e ements.

. Improve local accessibility by reinforcing neighborhood scale

. Enhance multi-functional, mixed-use neighbor hoods

. I ntegr ate neighbor hoods into the larger metropolitan area

. Provide open space around stationsas a link to the surrounding fabric

. Strengthenlocal identity (Lansdowne Avenue, L aclede Station Road, Big Bend (South),
Deer Creek Station)

. Providefor diversity of useswithin and around certain station locations

. Create variety, character and historical harmony in station design

. Create pedestrian-related pockets of appropriately scaled transit-oriented development
around some stations

. | dentify the pedestrian asthe focal point around which MetroLink works

. Reinfor ce the importance of walkable neighborhoods

. Use landscaping to soften visual impacts and define site/corridor boundaries

. Use perimeter landscaping around park and ride lots and parking structures to screen

views of vehicles and visually soften building exteriors
5.2.4.1 Fully Grade Separated Alternative
Urban design impacts generated by this alter native will be reatively minor for the below-grade
portions of thealignment. Theeevated portionsof thealignment would causevisual impact. The
urban design benefitsand impacts are listed below.
Forest Park Parkway from DeBaliviere to Clayton
. Urban design benefitswould include possible development of small scale transit-
oriented land uses around station locations, for example at Big Bend and
Millbrook Boulevard.
. Visual impacts are not anticipated in the section.

Downtown Clayton

. Benefits would include the development of new transt-oriented land uses
especially commercial, retail and office uses around the stations.
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. Visual impacts are not anticipated in this section.

Downtown Clayton to the Galleria

. Benefitswould includedevelopment of new transt-oriented r etail, commer cial and
officeland usesin areasimmediately adjacent to the Galleria.
. No visual impactsareanticipated; minor visual impactswould occur at thestation

access pointsat the Galleria Mall.
Galleriato 1-64

. Visual impacts may occur in this area of the Cross-County corridor along the
CMT right-of-way where the MetroLink extension transitions to the ground

surface.

|-64 to Lansdowne

. Benefits would include establishing a gateway character for the Lansdowne
Avenue Station expressing its importance as the southern terminus of the
MetroLink line.

. Benefits to the surrounding Shrewsbury and City of St. Louis area could also
include trangt-oriented development around the station.

. Visual impacts would occur in elevated sections of MetroLink over 1-44, from

Deer Creek to Lansdowne.
5.2.4.2 At-Grade/Grade Separated Combination Alternative
Forest Park Parkway from DeBaliviere to Pershing

. Benefits could include development of new small scaletransit-oriented land uses,
especially commer cial, retail, office and residential uses, around the stations, for
example at Big Bend and Millbrook Boulevard.

. Visual impacts would occur for the at-grade alignment in this section.

Downtown Clayton

. Benefits could include the development of new transit-oriented land uses,
especially commercial, retail and office uses, around the stations, for example
Carondelet Plaza

. Increased urban design and visual integration of downtown Clayton.

. Potential impacts may include altered visual quality found on the existing
streetscapes associated with Carondelet and M eramec Avenues.

Galleria to Lansdowne
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Benefits may includeestablishingagateway char acter for theL ansdowne Avenue
terminus station expressing its importance as the southern terminus of the
MetroLink line.

Visual impactswould occur for residencesand businessesalongthe CMT right-of-
way from Galleria Parkway to Flora Avenue.

5.2.4.3 Other Options

South Edge At-Grade

Benefits could include the development of new small scale transit-oriented land
uses, especially commercial, retail and office uses, around the stations, for
example at Big Bend and Millbrook Boulevard.

Visual impacts would occur for the at-grade alignment in this section.

Skinker Boulevard and Big Bend Boulevard Underpasses

The underground sectionswould eiminate any visual impacts.

Downtown Clayton Elevated

Benefits could include the development of new transt-oriented land uses,
especially commercial, retail and officeusesnear the planned parking garageand
in the currently under utilized properties around the proposed station
Some residents in areas south of Forest Park Parkway could experience major
visual impacts, asaresult of the elevated sections of thisalignment.

Forest Park Parkway At-Grade

Benefits would includedevelopment of transit-oriented land usesin two locations:
east Clayton and near Central Avenue. The latter could include a significant
multipur pose development, including MetroLink, Bi-State bus transfer facility,
parking facility, and other developments.

This option has a significantly lower profile in this section east of Meramec
compared to the elevated (higher or lower profile version) option. This lower
profilewould avoid the visual impacts associated with higher-profile options.

Carondelet and Brentwood At-Grade

Benefits could include the development of new transt-oriented land uses,
especially commercial, retail and office uses, around the stations and the
MetroLink line.
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. Visual impacts generated by the at-grade alignment could be experienced by
existing commer cial, residential, and institution receptors.

. Visual impactswould occur along the east side of Shaw Park and on the elevated
portion of the MetroL ink extension south of the park.

Galleria Elevated

. Benefits could include development of new transit-orientedland uses, especially
commer cial, retail and officeuses, in thecurrently under utilized propertiesaround
the proposed station on the east side of Brentwood Boulevard

. Business owners, employees, and pedestrians may experience some visual
impacts as aresult of the elevated MetroLink structure.

Laclede Station Road

. Benefits could include the development of new transit-oriented land uses,
especially commercial, retail, office and possibly residential uses, around the
station.

. Business owners, residents, and employees in the area may experience some

visual impacts as a result of the elevated MetroLink structure over the Union
Pacific railroad tracks.

Deer Creek Terminal Station

. Benefits could include the development of new transt-oriented land uses,
especially commercial, retail, office and possibly residential uses, around the
station.

. Benefits to the surrounding community could also include development of the
station area as the southern terminus.

. Businessowner s, residents, and employeeson and ar ound Oxfor d Street and Deer
Creek Road may experience some visual impacts as a result of the terminus
station.

5.2.5 Possible Urban Design Mitigation

The following section presents urban design techniques and resour ces that could be applied to
mitigate any impactsassociated with development of theCr oss-County M etr oL ink Extension and
promote urban design benefits through developing attractively designed public spaces and
transit-oriented land uses. The urban design elements for the MetroLink extension will be
developed further during the preliminary design phase of the project.
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5.2.5.1 Fully-Grade Separated Option

Forest Park Parkway from DeBaliviere to Pershing

. Each station design could emphasize the architectural history of its adjacent
neighborhood.
. Streetscapes and pedestrian connections between neighbor hoods and other land

usescould bevisually enhanced especially along For est Par k Parkway, Millbr ook,
and principal cross streets

Downtown Clayton

. Visible public open space could be created at the station to serve asa gathering
placefor officeworkersin thisurban center

. High-quality, well developed streetscape elements could be used link the transit
steto therest of downtown Clayton

. Strong sitelinkages could be provided to the existing downtown sidewalk system

. Various transit-oriented land uses could be encouraged near the MetroLink

station, especially commercial, retail, and office development.
Downtown Clayton to the Galleria

. No urban design mitigation required. Compatible site materials and visual
elements could be used to visually link the Galleria station to the Galleria Mall.

Galleriato 1-64

. The MetroLink Extension could be insulated from adjoining residences by
developing buffer zones which incorporate landscape plantings and fences as
visual screens.

| -64 to Lansdowne

. Buffer zones could be developed which allow for landscape plantings along
residential property frontingthe CMT line.

. Development opportunities could be created at and around station locations. In
particular, the Lansdowne station as the terminus station could serve as the
nucleus for new commercial-retail uses along Lansdowne Avenue and the
Murdoch Cut-Off, with moderate to high-dengty, multi-story multi-family
residential uses nearby.
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5.2.5.2 At Grade/Grade Separated Combination

Forest Park Parkway-Millbrook Boulevard from DeBaliviere to Pershing

. Each station design could emphasize the architectural history of its adjacent
neighborhood.
. Streetscapes and pedestrian connections between neighbor hoods and other land

usescould bevisually enhanced especially along For est Par k Parkway, Millbr ook,
and principal cross streets.

. Ar chitectur ally compatiblefencing could beused along with landscaping along the
right-of-way to screen views of MetroLink.

. Goodpedestrian connectionscould beprovided linking Washington Univer sity and
adjacent residential neighborhoods.

. Enhancement of existing small scale commercial-retail-office uses could be
encouraged at certain quadrants of the intersections of Skinker/Forest Park
Parkway and Millbrook/Big Bend.

Downtown Clayton

. Visble public open space could be created at the station to serve asa gathering
placefor officeworkersin thisurban center.

. High-quality, well developed streetscapeelementscould beused tolink thetransit
steto therest of downtown Clayton

. Strong sitelinkages could be provided to the existing downtown sidewalk system

. Pedestrian walkways could beclarified at Carondelet Plaza and along Carondelet
and Meramec Avenues through use of well developed streetscape design
amenities,including vegetative plantings, signage, lighting, fences, and railingsas
required.

. Street character of Carondelet and Meramec Avenues could be enhanced in a
manner consistent with the high quality streetscape development present at
Caronddet Plaza and the Government Center.

. Commer cial-r etail-office development oppor tunitiescould beencour aged adj acent
to stations asto integrate them into the urban environment.
. Any visual impacts on buildings along west edge of Meramec Avenue could be

buffered through use of landscape plantings and pedestrian walkway amenities.
Downtown Clayton to the Galleria

. No urban design mitigation required. Compatible site materials and visual
elements could be used to visually link the Galleria station to the Galleria Mall.
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|-64 to Lansdowne

Buffer zones could be developed which allow for landscape plantings along
residential property frontingthe CMT line.

Galleria to Lansdowne

The MetroLink Extension could be insulated from adjoining residences by
developing buffer zones which incor porate landscape plantings and fences as
visual screens.

Architecturally appropriate station design elements could be used to complement
adjacent land uses.

Well developed pedestrian connections could be provided from surrounding
neighborhoods and commer cial areasto station locations.

Fencing, vegetative buffers, and landscaping can beused asvisual screenswhere
appropriate.

5.2.5.3 Other Options

South Edge At Grade

Visual impacts on adjacent neighborhoods could be minimized through use of
landscaping.

A pededtrian oriented park-like space at northeast corner of Washington
Univer sity could bedeveloped. Siteamenitiescould incor porateafountain, street
furnishings, historical lighting, and landscaping.

Pedestrian connections to north-south pedestrian ways could be enhanced.

Skinker Boulevard and Big Bend Boulevard Underpasses

The same comments made for the Fully Grade-Separ ated option would apply to
the station areas.
For the at-grade segments, sensitive streetscape treatments would be included.

Downtown Clayton Elevated

Ar chitecturally appropriate screening and landscaping could be used to minimize
any visual impacts on adjacent residential neighborhoods south of Forest Park
Parkway.

Pedestrian linkages could be provided to downtown Clayton’s sidewalk system.
Various transit-oriented land uses could be encouraged in theimmediate vicinity
of the station and the new County parking garage.
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Forest Park Parkway At-Grade

. Architecturally appropriate screening and landscaping could beused to minimize
any visual impacts on adjacent residential neighborhoods south of Forest Park
Parkway.

. Pedestrian linkages could be provided to downtown Clayton's sdewalk system.

. Various transt-oriented land uses could be encouraged in the immediate vicinity

of the dations at the new county parking garage (Central Avenue) and the
development area east of the Ritz Carlton Hotel.

Carondelet & Brentwood at Grade

. Urban character of Carondelet Avenue could beenhanced in amanner consistent
with the new Government Center plaza/str eetscape.

. A combination of vegetative plantings and screens could be used to minimize any
visual impacts on buildings along Brentwood Boulevard.

. L andscaped buffers could be provided to protect Shaw Park from any visual

impacts resulting from the at-grade and elevated sections.

Galleria Elevated

. A highly visible, convenient, above street pedestrian overpass or a street level
pedestrianlink acr ossBrentwood Boulevard could bedeveloped from the station.
. Various transit-oriented commercial, retail and office land uses could be

encouraged in theimmediate vicinity of the Galleria Station.

Laclede Station Road

. Pedestrian connectionsat thestation could beclarified; landscaping could beused
to definelinks between the near by developed sitesand the station access points.

. L andscaping could be provided to softenany visual impacts at Sunnen Business
Park/L aclede Station Road.

. The station design could be compatiblewith the* small town” imagetypical of the
surrounding community.

. Transt-oriented development (selected combinations of small-scale convenience

center, asdefined in Section 5.3.1, type uses) could be used in conjunction with
current redevelopment plans to connect the station with Sunnen Business Park
and the surrounding land uses.

Deer Creek Terminal Station

. A combination of vegetative plantings, screens, and various site improvements
could beused toenhancethear ea’ svisual char acter and toannouncethesouthern
terminusfor the Cross-County MetroLink lineif this option is selected.
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. L andscape buffer zones could mitigate any visual impactsfor adjacent land uses.

. Visual pedestrian connections could be improved through use of streetscape
design elements.
. Transt-orienteddevelopment (selected combinationsof commer cial, r etail, office

and residential uses) could be used to connect/integrate the station with the
surrounding ar ea.

5.3 Economic Effects
5.3.1 Foster Development and Redevelopment

Economic development and re-development activities in large urban areas require numerous
positive inputs in order to be sustained over a period of years. The viability of economic
development risesdramatically when thepublicand privatesector scooper atetogether. Similarly,
successful transit oriented development (TOD) seldom if ever occursin a public-private planning
vacuum. Typically, successful TODs aretheresult of multi-jurisdictional, coor dinated planning
effortsinvolving: public trangt; compact spatial forms; mixed uses (moder ate and high-density
housing, publicuses, jobs, retail, services, etc.); pedestrian-orientation; and afocuson thehuman
dimension rather than on the vehicular scale. To maximize positive economic development
impacts, these eements must be concentrated in places with multi-modal access (MetroLink
stations) to regional transit systems.

“Walkable” neighbor hoods per haps constitute the single most important key to the successful
establishment of TODsin the St. LouisMetroarea. In order for TODsto be most effective, the
areas around the proposed MetroLink stations must be designed to accommodate attractive,
interesting and comfortable pedestrian environments. Concentration of transit access, retail
shops, personal and professional services, parks, pedestrian walkways and child care squar ey
inthecenter of aTOD per mitsand encour agesthe combination of multipletripswithout resorting
toacar for each separatetrip.

Modern retail businessesexhibit apronounced preferencetoward grouping in specificlocations.
The development of central businessdistricts and even malls are demonstrations of thisstrong
locational bias. The relatively recent development of Clayton as a business-r etail-gover nment
center illustrates this tendency. Since the most important aspect of TODs is their intrinsic
nodality, the conscious “ packaging” of individual proposed MetroL ink stationsasthe“hub” or
“anchor” of a surrounding commer cial core becomesa critical decison.

At least four types of TODs could be developed around MetroLink stations: convenience
centers; neighborhood centers, specialty retail centers, and community centers. The primary
defining differencesin these center sinvolvethe scale, sizeand intensity of development and the
relationships of the centerswith their surrounding areas.
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Convenience Centers would have between 10,000 and 25,000 total 5. ft. and provide a variety
of convenience shopping and service activities, including movable shopping kiosks as well as
more typical permanent storefronts. The following proposed stations have the potential to
generate Convenience Center TODs:

. Skinker Boulevard

. Millbrook Avenue/Big Bend Boulevard
. Maplewood at Big Bend Blvd.

. L aclede Station Road

. Hanley Road

Neighborhood Center swould contain between 25,000 and 100,000 sg. ft. and pr ovideconvenience
shopping and services as well as a supermarket, drug store, bagel/coffee house, restaurants,
bars, etc. Thefollowing proposed stations have the potential to generate Neighborhood Center
TODs:

. Lansdowne Avenue
. Eager Road
. Deer Creek

Specialty Retail Centers would contain between 50,000 and 125,000 sg. ft. and provide street-
level and mid-riseshopping oppor tunitiesthat combineconveniencegoodsand serviceswith such
gpecialty offerings as women’s shoes and appare, restaurants and bars, jewery, greeting
cardg/gifts, office supplies, etc. The following proposed station has the potential to generate
Specialty Retail Center TODs:

. Caronddet Plaza

CommunityCenterswould contain between 100,000 to 500,000 sg. ft. and possibly mor e of widely
mixedcommer cial-r etail-ser viceusesincludingmulti-level shopping center saswell asall theuses
listed in the other TOD centers. The following proposed stations have the potential to generate
Community Center TODs:

. Downtown Clayton (all options)
. Galleria Elevated

If the low range estimate of commer cial-retail business growth develops in each of the above
centers, approximately 440,000 sg. ft. could be added in St. L ouis County asaresult of thenew
MetroLink Extension. If commercial development would occur in the high end of the estimate,
approximately 1,750,000 sg. ft. or more of commer cial-retail development could be added to the
existing businessdistrictsduetotheMetroL ink Extension. Theseestimatesarefor commer cial-
retail property only, noestimateisprovided for residential development, which would most likely
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occur in the moder ate to high-density range. Of cour se, these TODs could take a certain period
of timeto reach their fullest potential and may not be totally built out for twenty yearsor more.

A critical tep in the economic development planning process for TODs around MetroLink
stationsisto not consider only the various empty or underutilized par cels around the proposed
gations as the prime development areas. TOD planning requires a much more detailed and
comprehensive approach that analyzes the entire area around each sation in terms of the
following elements:

. L ocation of the MetroLink station, preferably central tothe TOD

. Placement and orientation any of at-grade lots and parking structures

. L ocation and type of trangt station facilities

. Pedestrian and vehicular access (on-site and off-gite)

. L ocation of core commer cial-retail uses

. L ocation of secondary commer cial-retail uses

. Combination of primary and accessory residential use with other uses, especially retail
. L ocation of public spaces, including buildings and open space amenities

. Spatial relationships of TOD to secondary areas

Table 3.3-1, Current and Potential Development Opportunities, in Section 3.3 summarizes the
relationship of the MetroLink alignment and associated stations to land parcels currently
under going redevelopment, proposed for redevelopment, or havingredevelopment potential. This
table should be consulted regarding the nature of development proposals and/or development
potential for individual parcelsand distance relationship with the nearest MetroLink station.

As noted previoudy, 14 of the 22 par celsidentified for development/redevelopment arelocated
in Clayton, with all but one parcel within 400 to 500 feet of the nearest proposed MetroLink
station. The only exception would be for the Downtown Elevated option where the Station is
located south of downtown on Forest Park Parkway. All of the potential development parcels
along Brentwood Boulevard across from the Galleria and those parcels identified for
redevelopment in the Hanley Industrial Court and Sunnen Business Park arein close proximity
to the nearest proposed MetroLink station, asindicated previoudly in Section 3.3.

The northern portion of thealignment in Univer sity City and the City of St. L ouisconsistsof both
pedestrian- and vehicle-oriented environments. Pedestrian-oriented tr afficisassociated primarily
with the Washington University campus and, to a certain degree, with visitorsto Forest Park.
MetroLink will provide an important additional external connection to adjacent areas and will
enhance potential pedestrian-oriented traffic associated with the adjacent residential
neighborhoods and commer cial-retail uses, such asthe Delmar Loop area.

Downtown Clayton isan intense, mixed-usedevelopment activity center in a pedestrian-oriented

environment. I n addition, extended-hour activitiesar eassociated with variouspublicand private
uses in the downtown restaurants and entertainment facilities, shopping, Shaw Park, County
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Library, etc. Downtown Clayton and adjacent residential areasoffer multipletransit marketsfor
residential, recreation/entertainment, employment, government service, and shopping user
groups. The location of a MetroLink station in this part of the metropolitan area will enhance
Clayton'stransportation capacity,improveitsinter nal cir culation and exter nal access, strengthen
its already prominent mixed-use developments, and reinforce linkagesto adjacent areas.

Asnoted previoudy, the MetroLink alignments and proposed stations are within a corridor of
high-activity centers, with ongoing development and potentially significant redevelopment
parcels. Theincreased external access and transportation capacity afforded by MetroLink will
not only sustain current development, but will also provide leverage for enhancing future
development activitieswithin theimmediate ar ea.

Opportunities for public/private joint development are often associated with modern transit
station stes. A number of such potential development opportunities within the proposed
MetroLink corridor include the following:

. The Missouri Department of Trangportation isinitiating a planning study at the request
of the City of Shrewsbury to look at access to and through 1-44 in the area between
Murdoch and Jamieson and Big Bend and Watson. TOD coordination by the City of
Shrewsbury could permit higher densities and a greater variety of mixed uses than
allowable under existing regulations.

. Cooper ation between the City of Brentwood and theHanley Industrial Court Association
should continue to identify appropriate use of matching public funds for infrastructure
improvements as the association pursues financing and land use alternatives in the
redevelopment of Hanley Industrial Court.

. The Galleria Elevated Option would provide potential public/private joint development
opportunity between the City of Richmond Heights and private developersfor the east
sde of Brentwood Blvd on both sdesof theGalleria Parkway. Commer cialr etail, offices,
or mixed-use development would be appropriate in this area.

. Any of the three optionsfor the MetroLink alignment through Maplewood would create
potential joint development opportunities. For example, a L aclede Station Road station
could beincorporated in ajoint development involving of City of M aplewood and Sunnen
Industriesfor new development associated with the business park.

. The planned S. L ouis County parking garage at Central Avenue and Shaw Park Drive
in Clayton, and the proposed MetroLink parking garage at the Eager Road station site
in Brentwood, would enhance development potential at thesetwo sites. Theformer site
with both garage and bustransfer facilitieswould be associated with both the Downtown
Clayton Elevated and Forest Park Parkway At-Grade options.
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5.3.2 Enhance Economic Viability of Key Activity Centers

Programs to enhancetheeconomicvitality of key activity center slocated ar ound new M etroL ink
stations specifically include sharply focused transt-oriented development planning. These
planning activities must include a highly coordinated team approach uniting traditional urban
planning/urbandesign with market-driven real estatedevelopment and financing techniques. For
the new MetroLink stations to succeed as centers of social interaction and economic vitality,
these TOD planning activities must include public/private partnering, involving multiple layers
of governmental jurisdiction, such as St. Louis County, various municipalities, Bi-State
Development Agency, Missouri Department of Transportation aswell asawiderangeof private
real estate developersand financing specialists.

Thekey to this planning processisto make certain that the goal isnot to produce a document.
In order for TODs to be successful, the goal of the planning process must be real-world
implementation. And that goal requires a focus that is primarily—however, not
exclusvely—market-driven. Although innovative planning techniques and urban designs are
necessities because they facilitate and encour age appropriate transit-suppor tive development,
mar ket demand isthe engine that drives TODs.

The economic development planning process for key activity centers along the MetroLink
extension should include the following steps:

. Establish design guiddines
. Apply appropriate urban policy and development controls

. Define primary TOD sites, secondary neighbor hoods, and pedestrian-vehicular cir culation
system

. Assess local market demands/opportunities

. | dentify the appropriate mix of uses, including public

. Tieresdential dengtiesto trangt ridership thresholds

. Develop specific area plans

. Establish relationships between infill/redevelopment and new growth

. Provide development incentivesimprovementsasrequired

5.3.3 Enhance Corridor Tax Base

The minimization of displacements and impacts on other private property is a primary
consderation in the proposed MetroLink alignments. The ability to usethe CMT right-of-way
for aggnificant portion of the proposed Cross-County MetroLink alignments has contributed
substantially to minimizing private property impacts and displacements.
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Tableb.3-1illustratestheeconomicimpactsassociated with displacementsunder each alter native
and associated option. As noted previoudy, the majority of displacements and other property
impacts ar e associated with the Lansdowne and Deer Creek stations.

Asnoted in Table 5.3-1, the greatest negative economic impactswould occur in the Deer Creek
Terminal Station Option under either alternative, with the second greatest negative impacts
under the At-Grade/Grade-Separ ated Alter native, Car ondelet/M eramec At-Grade Option. The
greatest potential displacement/lossof employment and lossof real property tax revenueswould
result under these two options. The cities of Maplewood (Deer Creek Terminal) and Clayton
(Carondelet/M eramec Option) would incur real property, sales, utility, and business tax losses
under thesetwo options. The greatest real annual property tax loss would be $85.06 thousand
under the Deer Creek Terminal Station Option.

Also as indicated in Table 5.3-1, the initial negative economic impacts associated with the
Lansdowne Terminal Station Option would besignificantly lessthan thoseincurred with the Deer
Creek Terminal Station Option. Thisstuation isdueprimarily tothesignificant under utilization
of the properties within the proposed L ansdowne terminal station site.

Table 3.3-1in Section 3.3 providesasummary of estimated construction costsand projected real
property tax revenuesgener ated by the potential redevelopment par celsidentified by municipal
officials. The 22 par celsidentified for redevelopment comprisealmost 80 acresof land area. For
those development projects currently under construction and those approved and proposed for
condruction, it is estimated that annual total real property tax revenues generated would
approximate $7.0 million. This projection is based on construction cost estimates for the
individual projects. These projectsinclude six developmentsin Clayton and onein M aplewood,
encompassing a total of over 1.7 million squar e feet of office, retail, and mixed-use space.

Development of the other St. Louis County parcels identified for redevelopment to their full
potential could result in an additional $7 million to $12 million in annual real property tax
revenues (depending on type and intensity of development) in addition to increasesin salesand
utility taxes and business licenses. Increased employment will be associated with this new
congtruction, someof which will benew tothear ea, whilejobswill result from inter nal shiftsfrom
withinthe metropolitan St. L ouisar ea. Regar dlessof their origin, new employment generated by
TOD andrelated redevelopment will bemany timesgreater than theemployment lossassociated
withthedisplacement necessary for project implementation. Thus, although therewill be certain
short-term adverse economic impacts, the mid- and long-term economic benefits from
redevelopment associated with MetroLink will far outweigh negative economic impacts.
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Table5.3-1
REAL PROPERTY TAX REVENUE IMPACT FROM POSSIBLE DISPLACEMENTS!

Lost Real
Property Property
Assessed Tax

Total Valuation Revenues
Alternative/Option Displacements Acres Employment  ($000) 2 ($000)
Fully Grade-Separ ated 19 7.0 50-60 $294.1 $24.3
Alternative®
Deer Creek Terminal Station 15 13.3 115125 945.7 85.0
Option
At-Grade/Grade-Separ ated 42 733  150-185 758.8 63.9
Alter native®*
South Edge Option 0 0 0 0 0
Skinker Blvd. and Big Bend 0 0 0 0 0
Blvd. Underpasses Option
Downtown Clayton Elevated 0 0 0 0 0
Option
a) Bally's Trandition 1 0.5 25 389.9 38.2
b) Maryland Ave Transtion 1 — 0 32.8 2.6
Forest Park Parkway At-Grade 0 0.6 0 1,111.7 26.0
Option
Caronddet/Brentwood At- 0 0 0 0 0
Grade Option
Galleria Elevated Option 0 0 0 0 0
L aclede Station Road At- 0 0 0 0 0
Grade/Elevated Option
Deer Creek Terminal Station 15 13.3 115-125 945.7 85.0
Option

Source: St. Louis County Department of Revenue, Assessment Division.

1 Includesonly property potentially impacted by displacements; does not include other
impacted properties.

2 Includestotal real property tax revenuesfor all taxing entities.

3 Both basic alternativesinclude the proposed L ansdowne terminal station park-n-ride lot
and bustransfer and maintenance yard facilities.

4 TheForest Park Parkway and Millbrook Boulevard median alignment location isincluded
in the basic alternative. The Carondelet/M eramec at-grade alignment isalso part of basic
alternative.
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5.4 Environmental Impacts
5.4.1 Minimize Impact on Natural Resources
Streams, Wetlands, and Floodplains

Streams. There are three streams identified within the Cross-County MetroLink Extension
Segment | alignments for the Fully Grade-Separated and At-Grade/Grade-Separated
Combination alignments. The three streams are as follows. a tributary to Black Creek; Deer
Creek; and the River des Peres.

There would be short-term direct and indirect adverse impacts to streams and water quality
during the construction of the Fully Grade-Separated and At-Grade/Grade-Separated
Combination alignments. The Black Creek tributary and Deer Creek are stream crossingsthat
would require bridge construction. However, stream channdization would not be necessary at
these stream crossings. Short-term adver se impacts to stream water quality would occur as a
result of clearing and grading and other construction activities in the stream water sheds. No
instream congtruction of bridge pierswould berequired.

Under the Fully Grade-Separ ated and At-Grade/Grade-Separ ated Combination alignments, the
L ansdowne Avenue Station would be constructed immediately adjacent tothe River des Peres.
The footprint of the Lansdowne Station does not encroach upon the River des Peres, and
instream congtruction isnot necessary. The construction of the L ansdowne Station would cr eate
short-term indirect adverse water quality impacts to the River des Peres from potential soil
erosion and increased sediment loading, especially during storm events.

Under the Deer Creek Terminal Station alter native, only the Black Creek tributary would be
crossed. The footprint of the Deer Creek Terminal Station liesimmediately adjacent to Deer
Creek. However, no instream construction would be necessary during the construction of the
Deer Creek Terminal Station. Therewould be short-term adver sewater quality impactsto Deer
Creek duringtheconstruction of theDeer Creek Terminal Station from potential soil erosion and
increased sediment loading, especially during storm events.

The water quality for streamsin the project area is generally low due to the adver se effects
associatedwith ssormwater outfallsand point sour cedischar gesfrom commer cial and residential
ar eas. Also, stormwater runoff from developed ar eastranspor tscontaminants, such aspetroleum
products, lawn chemicals, and household garbage/debris, into the project area streams.

Wetlands. Section 404 of the Clean Water Act extendsauthorization to the U.S. Army Cor ps of
Engineers (ACOE) to regulate activities which affect waters of the United States, including
wetlands, and toissue per mitsfor thedischar geof dredged or fill material intowetlandsand other
waters of theU.S. Any activity that will impact wetlandsor watersof theU.S. will require Section
404 per mitting and mitigation may be required.
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A single0.17-acrejurisdictional wetland wasidentified in theCross-County M etr oL ink Extension
Segment | alignmentsor theFully Grade-Separ ated and At-Grade/Gr ade-Separ ated Combination
alternative. 1-44 Cattail Seep was the only ste that had the requisite hydrology, hydrophytic
vegetation, and hydric soils.

Under the Deer Creek Terminal Station alternative, the 1-44 cattail seep wetland would not be
affected. There would be no impacts to jurisdictional wetlands from the Downtown Clayton
Elevated, Galleria Elevated, or Laclede Station Road At-Grade/Elevated options.

Floodplains. There would be minor long-term direct impacts to floodplains and regulatory
floodways as a result of constructing the Cross-County MetroLink Extension Segment |
alignments for the Fully Grade-Separated and At-Grade/Grade-Separated Combination
alternatives. Crossings of the 100-year floodplain would occur at three locations including: an
unnamed tributary of Black Creek; Deer Creek; and an off-channel portion of the River des
Peres. TheBlack Creek tributary and Deer Creek floodplainsalsoincluderegulatory floodways.
The crossings of the Black Creek tributary and Deer Creek are narrow and would be spanned
by bridges designed to minimize theimpactsto floodplains and avoid impacts to floodways.

A small portion of theRiver desPeresfloodplain extendstothewest alonganarrow drainageway
through the Fully Grade-Separated and At-Grade/Grade-Separated Combination alter natives
near the Lansdowne Avenue Station. Regulatory floodways are not affected at this area.
However, the 100-year floodplain would be crossed. Sincethisisa very small crossing, impacts
to floodplains would be minimal.

Under theDeer Creek Terminal Station alter native, theonly potential floodplain and regulatory
floodway impact would be at the Black Creek tributary. Therefore, potential adver seimpactsto
floodplains and floodways would be reduced under this alter native when compared to the Fully
Grade-Separated and At-Grade/Grade-Separ ated Combination alter natives.

The Downtown Clayton Elevated, GalleriaElevated, or L acledeStation Road At-Grade/Elevated
alternatives would not impact regulatory floodways or floodplains.

Vegetation and Wildlife Habitat

There would be direct and indirect impacts to vegetation and wildlife habitat as a result of
constructing the Cross-County MetroL ink Extension Segment | for the Fully Grade- Separ ated
and At-Grade/Gr ade-Separ ated Combination alter natives. Constr uction of theDowntown Clayton
Elevated, Galleria Elevated, Laclede Station Road At-Grade/Elevated, and/or Deer Creek
Terminal Station alter natives would also cause short-term and long-term impactsto vegetation
and wildlife habitat.

Due tothedegraded natureof the habitatspresent in theproject area, impactsto vegetation and
wildlife habitat would not be severe. Long-term impacts would primarily occur asaresult of the
permanent conversion of wildlife habitat to developed areas. Short-term adver se impacts to
wildlife and wildlife habitat would occur during MetroLink congtruction. There would be minor
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short-termimpactstowildlifefrom construction related distur bances, such asnoise. Theincrease
in human activity could alter animal behavior which could disrupt breeding, nesting, and feeding/
foraging activities. Impacts from construction would be mor e acute for less mobile species such
as ground nesting birds, reptiles, and amphibians.

Threatened and Endangered Species

AccordingtotheUSFWS, ther ear efivefederally-listed speciesand two candidate speciesknown
tooccur in St. LouisCounty. Thefederally-protected speciesknown to occur in St. LouisCity and
St. LouisCounty includethefollowing: bald eagle, per egrinefalcon, pallid stur geon, pink mucket
pearly mussdl, and running buffalo clover. The sicklefin chub and sturgeon chub are the two
candidate specieslisted for the county.

No direct or indirect adver se impactsto threatened and endanger ed species are anticipated as
aresult of developingthe Cross-County MetroL ink Extension Segment | alignmentsfor theFully
Grade-Separ ated and At-Grade/Grade-Separ ated Combination alter natives (Table 5.4-1). The
use of best management practicesand other soil erosion/water quality controlswould insurethat
no indirect water quality impacts would occur in the Missssippi River downstream from the
project site.

Table5.4-1
SUMMARY OF POTENTIAL IMPACTSTO FEDERALLY-LISTED SPECIESKNOWN
TO OCCUR IN ST. LOUISCOUNTY

Speciesand Status Environmental Impacts

Bald eagle (Haliaeetusleucocephalus) Due tothelack of suitable habitat for the bald eagle
Listed Threatened in the project area, no impacts are anticipated.

Peregrine falcon (Falco peregrinus) The peregrine falcon may be present in the project

Listed Endanger ed area. Since this species has adapted to an urban
setting and sincethereareno known nesting sitesin
the project area, no impacts are anticipated.

Pallid sturgeon (Scaphirhynchusalbus) There isno suitable pallid sturgeon habitat present

Listed Endangered in the project area. The use of best management
practices and other soil eroson/water quality
controls would insure that no indirect water quality
impacts would occur in the Missssippi River
downstream from the project ste.

Pink mucket pearly mussel There is no suitable habitat present in the project
(Lampsilisorbiculata) areafor the pink mucket pearly mussel. The use of
Listed Endangered best management practices and other soil

erosion/water quality controls would insure that no
indirect water quality impacts would occur
downstream from the project site.
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Speciesand Status Environmental Impacts

Running buffalo clover There are no known populations of running buffalo

(Trifolium stoloniferum) clover in the vicinity of the project area, and no

Listed Endangered suitable habitat for this species existsin the project
area.

Sicklefin chub (Macrhybopsismeeki) There is no suitable habitat present in the project

and sturgeon chub area or downstream from the project area for the
(Macrhybopsis gelida) sicklefin and sturgeon chubs. The use of best
*Candidate for federal listing management practices and other soil erosion/water

quality controls would insure that no indirect water
quality impacts would occur in the downstream from
the project site.

* Note: The Endangered Species Act extends no legal protection to candidate species.
Source: Parsons Engineering Science, 1999.

Possible Natural Resources Mitigation
Streams, Wetlands, and Floodplains

Streams. There were three streams identified within the Cross-County MetroLink Extension
Segment | alignments for the Fully Grade-Separated and At-Grade/Grade-Separated
Combinationalter natives, asfollows: atributary to Black Creek, Deer Creek, and theRiver des
Peres.

Section 404 of the Clean Water Act extends authorization tothe U.S. Army Cor psof Engineers
(ACOE) toregulate activitiesthat affect water sof the United States. The Missouri Department
of Natural Resour ces (M DNR) administer sthe Section 401 water quality program. Each of the
stream crossings would be consdered a separate and complete project for Section 404 and
Section 401 purposes. Theresults of an official coordination/pr oject review with the ACOE and
the MDNR will deter mine which nationwide per mits are applicableto the project. It isbeieved
that mitigation would not be necessary aslong asimpact minimization measur es, such astheuse
of best management practices (BMPs) and other water quality controls, areimplemented.

Wetlands. Section 404 of the Clean Water Act extends authorization to the ACOE to regulate
activitiesthat affect water sof the United States, including wetlands, and to issue per mitsfor the
discharge of dredged or fill material into wetlands and other waters of the U.S. The MDNR
administers the Section 401 water quality program. Any activity that will impact wetlands or
waters of the U.S. will require Section 404 and Section 401 per mitting, and mitigation may be
required.

A single0.17-acrejurisdictional wetland wasidentified in theCross-County M etr oL ink Extension
Segment | alignments for the Fully Grade-Separated and At-Grade/Grade-Separated
Combination alternatives. The 0.17-acre |-44 cattail seep was the only jurisdictional wetland
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identifiedin theentireproject area. Theresultsof an official coor dination/pr oject review with the
ACOE and theM DNR will deter minewhich nationwide per mitsareapplicabletotheproject. The
MDNR may requirein-kind wetland mitigation if the |-44 cattail seep isfilled.

Floodplains. Crossings of the 100-year floodplain would occur at three locations. an unnamed
tributary of Black Creek, Deer Creek, and an off-channel portion of the River des Peres. The
Black Creek tributary and Deer Creek floodplains also include regulatory floodways. The
crossings of the Black Creek tributary and Deer Creek are narrow and would be spanned by
bridges. Therefore, the impact to floodplains and floodways would not be sever e, and mitigation
would not berequired.

Threatened and Endangered Species

According to the U.S. FWS, there are five federally listed species and two candidate species
known to occur in St. Louis County. Thefederally protected speciesknown to occur in St. Louis
Cityand St. L ouisCounty includethefollowing: bald eagle, per egrinefalcon, pallid stur geon, pink
mucket pearlymussel, and running buffalo clover. The sicklefin chub and sturgeon chub arethe
two candidate specieslisted for the county.

It is highly unlikely that the federally listed species for St. Louis City and County would be
impactedby theproposed Cross-County M etr oL ink Extension Segment | alignmentsfor theFully
Grade-Separated and At-Grade/Grade-Separated Combination alternatives. A formal
coordination request will be sent tothe U.S. FW'S, which will berequested toissuea” no effect”
letter that supports this determination. No mitigation will be required for threatened and
endanger ed species.

5.4.2 Minimize Displacement

Minimizing displacements and other property impacts was among the considerations in the
selection of alignment alternatives and options for the Cross-County MetroLink Extension
Segment |. Table5.4-2depictsthenumber of displacementsand other propertiesimpacted by the
two alternatives and the various options under each alternative. A displacement is consider ed
where an occupied building and associated lot isrequired for implementation of an alter native or
option. Other properties impacted include those required for rights-of-way, air rights and
easementsfor alignments, parkinglots, bustransfer points, vehicular and pedestrian access, etc.,
but which do not necessitate a displacement.

Under the basic Fully Grade-Separated Alternative therewould be 19 total displacements, with
48 additional propertiesimpacted asaresult of required rights-of-way, air rightsand easements
necessary for project implementation (Figure 5.4-1). All of these displacements, with one
exception, are associated with the parking garage, bus transfer and maintenance yard at the
proposed MetroLink Lansdowne Terminal Station at the southern end of the alignment. The
displacements consist of ten businesses and nine residences. Six of the business displacements
and three of the residential displacements are located in the City of Shrewsbury, with the
remainder located in the City of St. L ouis. It isestimated that ther ear ebetween 50-60 employees
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associated with these potential business displacements. All of the other properties impacted,
again with only a couple of exceptions, are associated with the proposed Lansdowne Terminal
Station. The majority of these properties are located within the City of St. Louis between
L ansdowne Avenue and Bancr oft Avenue.

The same displacements and other impacted properties would also be associated with the At-
Grade/Fully Grade-Separ ated Alter nativewith theL ansdownestation consider ed asthesouthern
terminus of the alignment segment. Approximately sx additional properties, however, would be
impacted under this alter native because of rights-of-way and other needs. In addition, other
displacementswould occur within the City of Clayton depending upon which optional alignment
would be selected under this alternative. The Carondelet/M eramec At-Grade Option would
involve 23 business displacements with an associated 100-125 employeesin the 3-story office
building at thecor ner of Carondelet Avenueand M eramec Avenue. Thesebusinessesincludethe
St. Louis Bread Company and small professional offices. Under the Forest Park Parkway
Elevated Option, there would be one displacement associated with each of the two transtional
options in thevicinity of Forsyth Boulevard. Bally’ sTotal Fithessor aresidenceintheMaryland
Avenue Historic District would necessitate displacement under these two respective options.
None of the other alignment options under this alternative would involve any displacements,
although some property impactswould occur —most notably under the Galleria Elevated Option
which would requireair rightsfrom approximately a dozen adjacent property owners
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The Deer Creek Terminal Station is considered an option under each of the two basic
alternatives rather than extending the alignment to Lansdowne Avenue. Fifteen business
displacements and an additional six properties would be impacted under this option. All of the
business displacements are associated with the proposed park-n-ride lot, bus transfer and
maintenance yard located between Deer Creek and Big Bend Boulevard. The business
displacementsincludedevenindustrial-related businessesand four commer cial businesseswith
an estimated 115-125 employees. All of the industrial businesses are located in the Big Bend
Industrial Court area.

5.4.2.1 Mitigation for Displacements and Relocations

Oncethepreferred alternative is selected and the MetroLink Extension project proceeds with
preliminary and final design studies, property owners for businessesand residencesthat will be
displacedwill be contacted. Relocationswill be accomplished in accordancewith the procedures
of the Uniform Relocation Assistanceand Real Property Acquisition PoliciesAct of 1970and the
Uniform Relocation Act Amendments of 1987, known jointly as the Uniform Relocation
Assistance Act.

Table5.4-2
DISPLACEMENTSPROPERTIESI I\_/I PACTED BY ALTERNATIVE/OPTION
D'SO'agemem Total Other
Displacement Number Number of Properties
Alternative/Option Bus. Res. s of Empls. Buildings Impacted
Fully Grade-Separated Alternative® 10 9 19 50-60 17 48
Deer Creek Terminal Station 15 0 15 115-125 10 6
At-Grade/Grade-Separ ated Alternative®? 33 9 42 150-185 19 573
South Edge Option 0 0 0 0 0 0
Skinker Boulevard and Big Bend 0 0 0 0 0 0
Boulevard Under passes Option
Downtown Clayton Elevated Option (see Transition 0 0 0 0
Option)
Bally's Transition 1 0 1 25 1 0
Maryland Ave Transition 0 1 1 N/A 1 0
Forest Park Parkway At-Grade Option 0 0 0 0 0 2
Caronddet/Brentwood At-Grade Option 0 0 0 0 0 3
Galleria Elevated Option 0 0 0 0 0 12
Laclede Station Road At-Grade/ 0 0 0 0 0 0
Elevated Option
Deer Creek Terminal Station 15 0 15 115-125 10 6

Note: Displacementsand other propertiesimpacted under each option arein addition tothoselisted for each basic
alternative unless specifically noted otherwise.

1 Both basic alternatives include the proposed Lansdowne terminal station park-n-ride lot and bus transfer and
maintenanceyard facilities.

2 TheForest Park Parkway and Millbr ook Boulevard median alignment location isincluded in thebasicalter native.
The Carondelet/M eramec At-Grade alignment in downtown Clayton isalso a part of the basic alternative.

3 Includes nine properties associated with the Forest Park Parkway and Millbrook Boulevard median alignment
location.

4 Possible loss of 50 parking spaces.
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5.4.3 Minimize Noisg, Vibration, and Electromagnetic-Related | mpacts
5.4.3.1 Noiseand Vibration

This section presents the results of the noise and vibration assessment for the Cross-County
MetroLink Extension. Thisassessment wasconducted to quantify theextent of potential impacts
and to identify feasible mitigation options where appropriate. The analysis was conducted
accor ding to the procedures outlined in the Federal Transit Administration publication, Transit
Noise and Vibration Impact Assessment (U.S. DOT, April 1995). The impact criteria are
described in Table 5.4.3.1-1.

The potential main sour ces of noise for the Cross-County MetroLink extension project will be
fromthe operation of MetroLink vehiclesalongthecorridor. All receptorsnext to thelight rail
alignment will experience some noise from whedl-rail interaction, the vehicle' s cooling fans,
HVAC equipment, and MetroLink warning devices. At some locations, certain receptors will
experience additional noise from localized noise sources, such as warning bells at roadway
crossings, whedl squeal on tight curvesand on crossover tracksand switches. Themajor sour ces
of temporary construction noise and vibration will come from the use of diesel-powered
construction equipment along the MetroL ink alignment and from heavy excavation equipment
at station locations. Construction noise and vibration would be a temporary impact and it is
discussed in Section 5.4.5.

Description of Impact Assessment

The degree of noise or vibration impact resulting from this MetroLink project depends on the
noise and vibration levels produced, the location of sensitivereceptors, and existing or ambient
noise and vibration levels. The following sections briefly describe these factors, as well as
applicable noise and vibration criteria. Ambient noise and vibration levels are discussed in
Section 3.4.3 of thisreport.

Noisefrom MetroL ink vehicleshasbeen predicted intermsof thehourly L o, noiselevelsand L 4,
noiselevels. FTA noisesour cer eferencelevelswer eadjusted using pr oj ect-specific oper ational
information to predict noise levels at receptor locations. Vibration levels were predicted for
MetroLink vehiclesalso. FTA generalized vibration levelswer e adjusted using pr oj ect-specific
operating parameter s and local geological conditions.

For theCross-County MetroLink project, therewill betwoMetroLink carsper train, whereeach
car isabout 89 ft long. Thusthe trainswill be about 178 ft long. Each car hasthree trucks
under neathand each truck hastwo axles(4 wheels). Theend trucksboth arepower ed, thecenter
truck isanidler. All motorsruntogether, sharingtheload equally. Existing car shaveonemaotor
per truck, geared to both axles. But the new carswill have two motorsper truck, onegeared to
each axle. The headwayson the existing line are 8 minutes during peak hour, 12 minutes off-
peak and 15 minutes on Sunday or late at night.
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Representative Receptors

Sixteen noise locations and two vibration locations wer e chosen as representative noise and
vibrationreceptor salongtheCross-County M etroL ink Extension alignment. Near by residences,
businesses, resear ch facilitiesand publicbuildingshavebeen included in theassessment. (Figure
3.4-4 shows the ambient noise and vibration monitoring locations.)

Applicable Noise Standar ds

Federal regulations contain no absolute noiselevelsthat must be met by atransit project of this
type. However, the FTA has adopted noise guidelines for LRT systems that, when met, are
designedto result in an acceptable community noise environment. Table 5.4.3.1-1 presentsthe
FTA’s three land use categories for trandt noise impact criteria. The FTA noise guidance
criteria are presented in Table 5.4.3.1-2. Background noise levels and predicted MetroLink
project noise levelstogether deter mine the degree of impact at a given receptor location.

Table54.3.1-1
LAND USE CATEGORIESAND METRICSFOR TRANSIT NOISE IMPACT CRITERIA

Land Noise Metric

Use (dBA) Description of Land Use Category
Categor
y
1 Outdoor L Tracts of land where quiet is an essential element in their
(h)* intended purpose. This category includes lands set aside for

serenity and quiet, and such land usesasoutdoor amphitheaters
and concert pavilions, as well as National Historic Landmarks
with significant outdoor use.

2 Outdoor Ly, Residences and buildings where people normally sleep. This
category includeshomes, hospitalsand hotelswhereanighttime
sensitivity to noise is assumed to be of utmost importance.

3 Outdoor L Ingtitutional land uses with primarily daytime and evening use.
(h)* This category includes schools, libraries, and churcheswhereit
isimportant toavoid inter ferencewith such activitiesas speech,
meditation and concentration on reading material. Buildings
with interior spaces where quiet is important, such as medical
offices, conference rooms, recording studios and concert halls
fall intothiscategory. Placesfor meditation or study associated
withcemeteries, monuments, museums. Certain historical sites,
parksand recreational facilities are also included.

* L for thenoisiest hour of transit-related activity during hours of noise sensitivity.
Source: U.S.DOT, FTA, April 1995,
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Table5.4.3.1-2
FTA GUIDELINESFOR THE SIGNIFICANCE OF NOISE IMPACTS
Iﬁ and Ly, dBA

Exigting Allowable Project Allowable Allowable Noise
Noise Exposure Noise Exposure Combined Total ExposureIncrease
Noise Exposure
45 51 52 7
50 53 55 5
55 55 58 3
60 57 62 2
65 60 66 1
70 64 71 1
75 65 75 0

| Source: U.S.DOT, FTA, April 1995. |

Applicable Vibration Limits

FTA has developed acceptable limitsfor vibration. These limits are designed to: (1) minimize
effects caused when buildings are set into motion, (2) minimize the disruption of vibration
sensitive manufacturing and resear ch processes, and (3) prevent damageto structures. These
criteria, shown in Table5.4.3.1-3, wer e used to assess vibration impacts.

Resear ch Equipment Vibrational Displacement Limits

Operational vibration specifications wer e provided by Washington University. Theselimitsare
designedto allow for proper resear ch processesin the M ass Spectrometry Building, adjacent to
the MetroLink alignment along Millbrook Boulevard. Examples of these vibrational
displacement limitsareshown in Table5.4.3.1-4. They wereused to assessvibration impactson
the resear ch equipment at the University. Theresearch instrumentsarein the basement of the
building on laboratory benchesfitted with air mounts.
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Table5.4.3.1-3

GROUND-BORNE VIBRATION AND GROUND-BORNE NOISE IMPACT CRITERIA

Ground-Borne Vibrational Ground-Borne Noise
Veocity Impact Levels Impact Levels
Vibration Land Use Category Frequent® | Infrequent® | Frequent® | Infrequent®
Events Events Events Events
Category 1: Buildingswherelow | 65VdB® 65VdB —d —d
ambient noise and/or vibration is
essential for interior operations
Category 2: Residences and 72VdB 80VvdB 35dBA 43 dBA
buildings wher e people nor mally
sleep.
Category 3: Ingtitutional land 75VdB 83VvdB 40 dBA 48 dBA
useswith primary daytime use.
Vibration Damage Criteria Buildings= 100 VdB Historic Building=95 VVdB

Source: U.S.DOT, FTA, April 1995.

Notes. a Morethan 70 vibration events per day.
b Fewer than 70 vibration events per day.
c Vibration level isin VdB, based on velocity, relative to 1 microinch/second.
d Vibration sensitive equipment isnot senstive to ground-bor ne noise.

Table5.4.3.1-4

WASHINGTON UNIVERSITY MASS SPECTROMETERS VIBRATIONAL

DISPLACEMENT LIMITS

Frequency of Floor Vibration | Peak-to-Peak AmplitudeLimit | Peak-to-Peak AmplitudeLimit
Hz MM (micro meter) pin (microinch)
1 0.5 19.7
3 13 50.7
10 9.5 372.2

ISource: Washington University, 1999. I

5.4.3.1.3 Noiseand Vibration Impact Assessment Results

The potential for noise and vibration impacts in the three corridor sub-areas (Forest
Park/Univer sty City, downtown Clayton, and Galleria South to 1-44) isdiscussed in this section

of thereport.
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Forest Park/Universty City Sub-area
Operational Noise

Table 5.4.3.1-5 shows the projected MetroLink unmitigated L4, noise levels for three
representative noise locationsin this sub-area, as well as the projected change in noise levels
resulting from the oper ation of the Cross-County MetroLink project. Ascan beseenin Table
5.4.3.1-5, the projected noise levelsfor certain MetroLink Alternatives do not exceedthe FTA
“impact” or “severeimpact” thresholdsfor thereceptor locations. This sub-areaof thecorridor
hasroadway trafficalong Forest Park Parkway/Millbrook Boulevard. Asaresult,ambient noise
levelsin this portion of the alignment are relatively high and in some locations alr eady exceed
FTA impact levels. Thiswill reducethe perceived impact of noisefrom theMetroL ink vehicles.
With mitigation in some ar eas, no noise impacts would occur in this section from the operation
of the MetroLink Extension.

Table5.4.3.1-5
LRT NOISE IMPACT ASSESSMENT SUMMARY WITHOUT MITIGATION
Projected Noise Changein Noise Levelsunder the

Levels(Ldn, dBA) LRT Alternative (Ldn, dBA)
Receptor and Proposed Vertical Sideof |Existing & | Future |FutureSum FTA ExceedsFTA
Alignment Tracks | NoBuild |Project |w/Project JThresholds | Criteria?

(Land Use Category 2, unless noted)

g

| mp? |Sev [imp?

5835Lindell - GS Below Grade S 67.2 0.0 65.2 62 | 68 N N
5835 Lindell - AG/GSFPP Median S 67.2 66.4 68.9 62 | 68 Y Y
5835 Lindell - AG/GS FPP South Edge S 67.2 63.8 67.6 62 | 68 Y N
6910 Pershing - GS Below Grade N 66.7 0.0 66.7 62 | 68 N N
6910 Pershing - AG/GSFPP Median N 66.7 70.8 71.6 62 | 68 Y Y
7349 Lindell - GS Below Grade S 65.4 0.0 65.4 66 | 74 N N
7349 Lindel - AG/GS FPP Median S 65.4 0.0 65.4 66 | 74 N N
7349 Lindell - AG/GS North FPP S 65.4 0.0 65.4 66 | 74 N N
7349 Lindell - North FFP Elevated S 65.4 68.4 69.6 66 | 74 Y N
6910 Pershing - AG/GSFPP South Edge N 66.7 0.0 66.7 62 | 68 N N

& FTA “Impact” threshold based on existing noise exposure per Table5.4.3.1-2.

P FTA “Severelmpact” threshold based on existing noise exposure per Table5.4.3.1-2.
GS= Grade separated, AG = At-Grade, FPP = Forest Park Parkway.

Source: Parsons Engineering Science, Inc., May 1999.
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The Fully Grade Separ ated Alter native would create no noiseimpacts. Mitigation measure for
the At-Grade/Grade Separated alignment would reduce noise impacts to acceptable levels.
Either “kneewalls’, low trackside barriers, which arealready incor porated into the MetroL ink
design, or vehicle skirts, which serve as noise barriers over the LRT wheels, would provide
sufficient noise mitigation for the At-Grade/Grade Separ ated alignments.

Operational Vibration

Table 3.4-4 and 3.4-5 give the ambient vibration conditions for the mass spectrometersin the
basement lab of the M ass Spectrometry building on the Washington Univer sity campus on the
south side of Millbrook Boulevard. Theresultsof the vibration analysis show that, in thevery
lowfrequency range, maximum vibrations alr eady exceed thevibration criteria by a substantial
amount. Sincethe operation of the mass spectrometer has continued under these conditions, it
would beinappropriate for the Cross-County MetroLink project to be responsible for lowering
exising vibrations. Thus, thevibration criteria should be that of achieving existing conditions
under which the resear ch facility currently oper ates.

Ascan beseen in Tables5.4.3.1-10 and 5.4.3.1-11, the projected vibration for the Forest Park
Par kway median alignment complieswith both the FT A impact thresholdsfor vibration-sensitive
locations. Mitigation of only 0.8 VdB would bring the Forest Park Parkway below-grade
alignment into compliance. Mitigation of 6.8 VdB for the Forest Park Parkway south edge
alignment would berequired for compliance. Mitigation options for the below-grade and south
edge optionswould includeeither operating changes(dower speed, equipment selection), special
trackwork toreducewhee impacts, or resilient track support (multipletypesareavailable). This
would provide sufficient mitigation for the Forest Park Parkway below-grade and south edge
alignmentsto bein compliance.

Table5.4.3.1-10
LRT VIBRATION IMPACT ASSESSMENT SUMMARY WITHOUT MITIGATION

EEI Erolect
ExceedsFTA
Ground-Borne Vibration Criteria?
Future Future
Vibration | Vibration GBN! GBN!
Sensitive Vibration Receptor Side of Impact with Impact with
Location (Vibration Land Use | Track Criteria Proj ect Criteria Project | Vibrati
Category 1) s VdB VdB dBA dBA on GBN!
WU Mass Spectrometry Floor
(GSbedow grade) S 65 65.80 40 30.8 Y N
WU Mass Spectrometry S 65 64.05 40 14.1 N N
(AG/GSFPP median)
WU Mass Spectrometry S 65 71.80 40 36.8 Y N
(AG/IGS FPP south)
Sour ce: Parsons Engineering Science, Inc., May 1999.
! GBN = ground-bornenoise. Thiscriterion isfor people, not equipment.
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Table5.4.3.1-11
WASHINGTON UNIVERSITY MASS SPECTROMETERS VIBRATIONAL

DISPLACEMENT LIMITS
e ——————

Peak-to- )
Frequency of Peak LRT Peak-to-Peak Displacement, Fm
Floor Amplitude
Vibration Limit . LRT Operations
Existing
Fm WUMS GSBdow- | AG/GSFPP | AG/GSFPP
Hz (micrometer) Ambient Grade Median South
1 05 2.20t06.86 551 451 11.00
3 1.3 0.06 t0 0.22 N/A N/A N/A
10 9.5 0.40t00.11 N/A N/A N/A
Sour ce: Parsons Engineering Science, Inc., May 1999.

Clayton Section
Operational Noise

Table 5.4.3.1-6 shows the projected MetroLink unmitigated L, noise levelsfor representative
locationsin thissub-areafor the operation of the Cross-County MetroLink project. Asnoted,
the projected noise levelswith the LRT Alternative do exceed the FTA “impact” and “ severe
impact” thresholdsfor somereceptor locations. Therefore, noiseimpactswill occur asaresult
of the At-Grade/Grade Separated Combination Alternative especially at the sharp turn at the
Carondelet/M eramec inter section and the 90 degree turn at Brentwood Boulevard (for the
Car ondelet/Brentwood option). TheDowntown Elevated option along For est Par k Par kway would
also result in noiseimpacts and require mitigation. Vehicle skirts, undercar absor ption, ballast
ontheeevated trackbed, or low trackside sound barrier swhich arealready incor por ated intothe
design would mitigate noise impacts in this section option. Noise impacts for the Forest Park
Parkway at-grade optionswould be potentially lessthan for the elevated optionsin the section
fromFor sythwest to M eramec. Therecould still, however, beaneed to consider somemitigation,
such as noise walls along the south right-of-way line.

Thissub-areaof the Cross-County corridor isahighly urbanized area. Asaresult,ambient noise
levels are relatively high and in some locations exceed FTA impact levels. This reduces the
perceived impact of noise from the MetroLink vehicles. With mitigation in some areas of
downtown Clayton, no noise impacts would occur in this section from the operation of the
MetroLink Extension.
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Operational Vibration

Predicted LRT vibration levels range from 65 VdB at 100 feet to 85 VdB at 25 feet. Thus, no

vibration impacts ar e anticipated.

Table5.4.3.1-6
LRT NOISE IMPACT ASSESSMENT SUMMARY WITHOUT MITIGATION, CLAYTON
CBD
Projected
Noise Levels | Changein Noise Levelsunder
(Ldn,dBA) | theLRT Alternative (Ldn, dBA)
Exceeds
|[Receptor and Proposed Vertical Future FTA FTA
Alignment Exigtin |Future| Sum |Thresholds | Criteria?
(Land Use Category 2, Side of |g & No |Projec| w/Proje
unless noted) Tracks| Build t ct |Imp?|Sev® [Imp? | SevP
250 Brentwood #3E—GS Below N 75.7 0.0 757 | 66 | 75 | N N
Grade
250 Brentwood #3E—AG/GS N 757 | 678 | 744 |66 | 75 | Y N
|[Elevated
250 Brentwood #3E—AG/GSAt- | N 757 716 | 716 |66 | 75 | Y N
Grade
250 Brentwood #3E—FPP N 757 |675 | 743 |66 | 715 | Y N
|[Elevated
@ FTA “Impact” threshold based on existing noise exposure per Table5.4.3.1-2.
P FTA “Severempact” threshold based on existing noise exposure per Table 5.4.3.1-2.
© Peak Hour Leg ismetric for locations without overnight deeping quarters
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Table5.4.3.1-7

LRT NOISE IMPACT ASSESSMENT SUMMARY WITHOUT MITIGATION,

GALLERIA/RICHMOND HEIGHTS

*

Noise Levels | Changein NoiseLevelsunder
(Ldn,dBA) | theLRT Alternative (Ldn, dBA)

Exceeds
Receptor and Proposed Future FTA FTA
Vertical Alignment Exigin |Future| Sum |Thresholds | Criteria?
(Land Use Category 2, unless |Sideof |g & No|Projec|w/Proje
noted) Tracks| Build t c |Imp?|Sev® |[Imp? |Sev®
Eifﬁ': 1107E. Lindef-GS W [5770g| 00 5771, 57 [ 63 [ N | N
School: 1107 E. Lindef-AG/GS w 57711674 | 677 57 | 63 v v
Grade “
Church: 1107 E. Linderf-GS w 5770 00 577157 1 63 | N N
Below a “
Church: 1107 E. Linderf-AG/GS w 15771686 | 666 | 57 | 63 | v v
Grade a
1143 Terrace-GS Below Grade E 64.0 0.0 640 | 61 | 66 | N N
1143 Terrace-GS At Grade E 640 | 73.7 73.9 61 | 66 Y Y
1143 Terrace-AG/GS Trench E 640 | 64.7 66.6 61 | 66 Y Y
1224 Buck-GS Below Grade W 64.0 0.0 64.0 61 | 66 N N
1224 Buck-GS At Grade W 64.0 | 70.2 70.8 61 | 66 Y Y
1224 Buck-AG/GS Trench W 64.0 | 62.2 64.2 61 | 66 Y N

P FTA “Impact” threshold based on existing noise exposure per Table 5.4.3.1-2.
P FTA “Severe Impact” threshold based on existing noise exposure per Table 5.4.3.1-2.
" Peak Hour Leqg ismetric for locations without overnig_;ht sJeeping_] quarters

Galleria South to 1-44 Sub-area
Operational Noise

Tables5.4.3.1-8 and 5.4.3.1-9 show the projected MetroLink unmitigated Ldn noise levels for
representative locations along the Cross-County MetroLink project in thissubarea. Ascan be
seen in both tables, the projected noise levels with the LRT Alternative do exceed the FTA
“impact” and “ severeimpact” thresholdsfor most receptor locations. Therefore, noiseimpacts
will occur as a result of the MetroLink Alternative in this section for the At-Grade/Grade
Separated Alternative and section options (for both corridor alter natives) that require elevated
structures. The southern portion of this sub-area has heavy freeway traffic and is lined by
industrial and commercial land uses. Asaresult, ambient noiselevelsarereatively high and in
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some locationsalready exceed FTA impact levels. Thiswill reducetheper celved impact of noise
from the MetroLink vehicles.

Mitigation measur es can reduce the noiseimpact in this sub-area. Noise mitigation measures
will necessary for the elevated alignments. A combination of vehicle skirts and low trackside
noise, barrierswhich arealready incor porated in thedesign, would mitigatetheeevated portions
of the alternatives. With mitigation in some areas of Galleria South to 1-44 sub-area, no noise
impactswould occur in this section from the operation of the MetroLink Extension.

Table5.4.3.1-8
LRT Noise Impact Assessment Summary without Mitigation

Projected Noise |Changein Noise Levelsunder
Levels(Ldn,dBA) |theLRT Alternative (Ldn, dBA)

Receptor and Proposed Vertical Sideof | Existing |Future |FutureSum| FTA  |Exceeds
Alignment Tracks| & No |Project w/ Project |FTA
ds
Imp Sev? Imp SeV

2851 L aclede Station - GS Elevated
2851 Laclede Station - GS Grade
2851 L aclede Station - AG/GS Trench
7204 Sussex - GS Elevated

7204 Sussex AG/GS Elevated

7204 Sussex - LacledeElevated
4301 S. Vincent - GS Elevated
4301 &. Vincent - AG/GS Elevated
4301 St. Vincent - Laclede Elevated
7210 Lansdowne - GS Elevated
7210 L ansdowne - AG/GS Elevated
7210 Lansdowne - L aclede Elevated
7210 Lansdowne - Terminus Station

59.9 70.0 70.0 58 | 64
59.9 67.0 67.5 58 | 64
59.9 59.0 62.5 58 | 64
63.0 72.4 72.6 60 | 66
63.0 724 72.6 60 | 66
63.0 70.4 72.6 60 | 66
64.0 70.4 71.0 61 | 66
64.0 70.4 71.0 61 | 66
64.0 70.4 71.0 61 | 66
73.4 68.8 71.7 66 | 72
73.4 68.8 71.7 66 | 72
73.4 68.8 71.7 66 | 72
73.4 69.5 71.9 66 | 72

2 FTA “Impact” threshold based on existing noise exposure per Table 5.4.3.1-2.
b FTA “SevereImpact” threshold based on existing noise exposure per Table
5.4.3.1-2.

¢ Peak Hour Leqismetric for locationswithout over night deeping quarters
Source: Parsons Engineering Science, Inc., May 1999.
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Operational Vibrations

No vibration sensitive receptors were identified in this sub-area. No vibration impacts are
anticipated.

5.4.3.1.4 Possible Noise and Vibration Mitigation
I ntroduction

Where potential noiseimpactswereidentified, FTA guidelineshave been consider ed to mitigate
the potential impacts. FTA has documented possible noise and vibration mitigation measures
which have been found effective in reducing impacts. Many LRT systems are operational
throughout the United States. The experience gained by other trandgt authoritiesisa potential
resource for the Cross-County MetroLink project. Noise studies have been obtained and
reviewedfrom several citieswherelight rail now operates. Transt agency staff from San Diego,
San Francisco, L osAngeles, San Jose, and Portland have been contacted to provideinfor mation.
Coordination with these agenciesregarding their experiencein mitigating light rail transit noise
impacts has proven valuable. Information gathered will be used during the Preiminary
Engineering phase of the Cross-County MetroLink project.

Additional noise analysis was conducted for each corridor alternative and section option
incorporating knee-wall mitigation, which is part of the Cross-County MetroLink Extension
design. Theanalysisresultsshow that thisdesign featurewould reducelevelsan aver age of 3to
4dBA throughout thecorridor. M oreover, in somesensitiver eceptor locations, noiselevelswere
reduced 5 to 6 dBA, an amount definitely perceptible to the human ear. Reslient wheels, as
already in useby MetroL ink on other linesof thesystem, could reducenoiselevelsan additional
10 dBA, asnoted in Table 5.3.1.4-13. Adding rail lubrication on sharp curveswould also help to
mitigate noiseimpacts. This additional noise analysisfurther substantiatesthe finding that with
mitigationthroughout theCr oss-County corridor , nonoiseimpactswould occur fromtheoperation
of the MetroLink Extension.

Typical Light Rail Transit Noise Mitigation M easures
Table 5.4.3.1.4-9 shows typical noise mitigation measures commonly used around the country.
The table shows measures for the noise sources, noise paths and receivers and includes

estimates of the effectiveness of themitigation measur es. Rail noiseimpactssometimesrequire
the use of several measurestogether to mitigate potential impacts.
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Table5.4.3.1.4-9
RAIL TRANSIT NOISE MITIGATION MEASURES

Application Mitigation Measure Effectiveness
SOURCE Stringent Vehicle & Equipment Noise Specifications Varied
Operating Redrictions Varied
Resilient or Damped Wheelsto Reduce Wheels Squeal |10-20 dB
on Curves
Vehicle skirts 6-10dB
Undercar Absorption 5dB
Whedl Maintenance *
Rail Maintenance *
Curve Radii designed greater than 1,000 feet Avoids Whesl
Squeal
Rail Lubrication on Tighter Curves Reduces Whesel
Squeal
Moving-Point Frogs for Reducing Crossover Gaps Reduces Wheel
Impact
PATH Sound Barrierscloseto Tracks 6-10dB
Sound Barriersat Receptor Property Lines 3-5dB
Alteration of Vertical and/or Horizontal Alignments Varied
Acquisition of Buffer Zones Varied
Ballast on Elevated Trackway 5dB
Ballast on At-Grade Trackways 3dB
Resilient Track Support Varied
RECEIVER |Acquiring Rightsfor Construction of Sound Barriers 5-10dB
Apply Noise Insulation in Buildings 5-20dB
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increase by up to 10 dB (a doubling of loudness).
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Typical Light Rail Transt Vibration Mitigation M easures

Table5.4.3.1.4-10 presentstypical vibration mitigation measures. Rail trandgt vibration control
sometimes requir e the use of several measures combined to mitigate potential impacts.

Since novibration impactswer eidentified, nomitigation measur esar erecommended at thistime.
Asalready noted temporary noise and vibration impacts due to construction activity will occur.
Thesetemporary impacts are addressin Section 5.4.5

Table5.4.3.1.4-10
RAIL TRANSIT VIBRATION MITIGATION MEASURES

Mitigation Measure Effectiveness

Operating Changes (dower speed, equipment selection) Varied

Stringent Vehicle & Equipment Vibration Specifications Varied

Wheel Maintenance *

Rail Maintenance *

Careful planning and design of Special Trackwork Reduces Wheedl | mpacts

Moving-Point Frogsfor Reducing Crossover Gaps Reduces Wheedl I mpacts

Deep Trenchesnear Tracks Similar to sound walls

Acquistion of Buffer Zones Increases distance to

receiver

Acquisition of Vibration Easements Transferable with property

Reslient Track Support (multiple types) Varied

Building M odifications Vibration isolation

* Measuresto maintain rail systemsin as-new condition. Otherwise, vibration levels
could increase by up to 20 VdB.

Source: U.S.DOT, FTA April 1995.

5.4.3.2 Electromagnetic Fieldg/Interference (EMF/EMI)

This assessment evaluates existing infor mation regar ding potential impacts of electromagnetic
fidlds produced by power supplies, catenary circuitry, and light-rail vehicle motors. These
facilities are sour ces of gaticfieldswith frequenciesbetween O and 3 hertz (Hz) and fieldsin the
ELF range. Twotypesof potential impactsarebeing evaluated in thisconceptual design study:
(2) disturbancesto sensitive electr onic devices (electr omagnetic interference, or EMI); and (2)
potential human biological or health effects.
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5.4.3.2.1 Electromagnetic Fields Produced by MetroLink
Static Magnetic and Electric Fields

Direct current (dc) eectric power is one man-made sour ce of static electricand magneticfields.
The MetroLink light-rail vehiclesaresupplied with dc electricity via overhead catenary wiresat
anominal voltage (750 volts). In the Semens SD 400 Series| vehicles currently deployed, the
amount of power deliver ed to the motorsiscontrolled by varying theamount of timethat a solid-
state thyristor with a repetition rate of 250 Hz isturned on. The thyristor islocated on the
vehicle. Inthe SiemensSD 400 Series|| vehicles, which areanticipated to be deployed later this
year, thedc power isconverted by multiplethyristorsto providethree-phase alter nating current
(ac) power tothevehiclemotors. Thecurrent returnsviathested rails[somecurrent may return
via other paths] to the nearest substation to complete the cir cuit.

The catenary-vehicle-rail circuit isthe source of a static magnetic field that variesin intensity
with the power required by the motors and ancillary services, eg., lighting, heating, air
conditioning . Based on information provided by engineer sat the Bi-State Development Agency
and Siemens Transportation Systems Inc., it is estimated that the peak current flow in the
catenary and railsfor two, coupled Series| vehicles would be about 2500 amperes. The more
power ful motorson theSeriesl| vehiclesar eexpected todraw approximately 20% morecurrent.
However, these maximum currents would be present only briefly while speeding up or during
regener ative braking. Oncethevehicleismovingat constant speed, thepower demandswill drop
sgnificantly. At aconstant speed of 50 milesper hour, the Seriesi| vehiclemight only draw 275
amper es (about one tenth the maximum current).

If the current flow on the catenary isthe same asthat returning in the track below it!, then the
current flow is said to be balanced. Assuming, as a rough approximation, that the catenary-
vehicle-track circuit is represented as two long paralld lines with equal currentsin opposite
directions, then theintensity of the magnetic field drops off with theinver se of the square of the
distance fromthetrack. Theprofileof themaximum expected static magneticfield asafunction
of distance from the track isshown in Figure 5.4-2 for a single Series |1 vehicle drawing 3,000
amperes (A). Although traction power on one to three mile sections of track is largely isolated
from adjoining sections, currents on each catenary-track circuit will reflect the power drawn by
multiple vehicles (going in either direction) on that section. For normal operations, the total
maximum cur rent drawn wasassumed to be 6600 A, based upon two trainsaccelerating (6000 A)
plusathird train drawing 600 A.

However, if thecurrent flowing on thecatenary isnot equal tothat returning on therailsbeneath
it, then the current flows on the catenary and track are unbalanced. In such a case, the net
current actsas a line sour ce of magnetic field, which the current declines asthe inver se of the

1 Note: Thereturn current isalwaysthe sameasthat flowing on the catenary. However, it may not return on thetrack

under the catenary. It will divide according to the impedances of various ground paths.
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distance from the source. At present, the potential magnitude of imbalances of current flow on
the MetroLink systemisnot known. However, toillustratetheimportanceof current imbalances
consder Figure5.4-2 again. Here, thefield from an unbalanced current of 150 A (5 percent of
the maximum current drawn by a Series |l vehicle) declines more dowly with distance than the
balanced current. At a distance of about 450 feet from the track the field from the unbalanced
current exceeds that of the balanced current. Thus, as one moves away from the track,
unbalanced current assumes a rdatively more important sour ce of impact to the ambient static
magnetic field.

Because the dc dectric fields produced by the overhead catenary are quite small in magnitude,
thereisno need to consider them (Dietrich et al, 1993a).
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To characterizethetime-varyingfiddsfrom theMetroL ink Extension, a sear ch of theliterature
was undertaken to identify urban transit vehicleswith characteristics similar to the MetroLink
Series| vehicles. Themost similar system that was located isthe Green Line operated by the
Massachusetts Bay Transportation Authority (MBTA) in Boston. The vehicles on the Green
Line havea 218-Hz thyristor chopper-controlled propulsion system that issupplied by overhead
700-V catenaries. Table 5.4.3.2-1 summarizes measurements of dc magnetic fields that were
taken ingde vehicles and at station platforms as part of research conducted on behalf of the
Federal Railroad Administration (FRA).

Table5.4.3.2-1
MEASUREMENTSOF STATIC MAGNETIC FIELDS (0-3HZ) ASSOCIATED WITH THE
OPERATION OF MBTA GREEN LINE RAIL VEHICLES

L ocation Average (mG) Range (mMG)
Inside vehicle 459 75 - 1091
Station platform 494 147 - 765
Wayside - 435 - 600

Note: The ambient static magnetic field for Boston is 550 mG
Source: Dietrich et al, 1993b

Thesedataindicatetheapproximatemagnitudeof thestatic magneticfieldsthat will be produced
by the operation of the MetroLink Extension. However, it is not possible from these
measur ementstodeter minethepotential contribution of unbalanced current flow on themagnetic
field at distancesfurther from thetrack.

Time-Varying Electric and Magnetic Fields
The major sour cesof project-related EL F eectricand magneticfieldsaretheMetroL ink power -

delivery and on-board traction systems. Particular sources of ELF fields that have been
characterized in studies of smilar urban transit sysemsincludethe:

. Power supply from the utility
. Traction substationsthat convert 60-Hz power to dc power
. On-board chopper motor control

Power totheMetroL ink system isdrawn from Amer en 60-Hz distribution linesat voltagesof 12.5
or 345 kV. MetroLink has traction substations to step down the voltage and rectify ac to dc
power. Therefore, the 60-Hz fields from the power supply system to MetroLink are smilar to
thosethat areomnipresent from thedigtribution and use of power in thecommunity. Someripple
voltages resulting from the rectification process may not be completely filtered out at the
substation and therefore may also be carried by catenary wires. On-board the vehicles, the
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traction control system under neath thefloor isalso a sour ceof ac magneticfields. Thedccurrent
drawn from the catenary and provided tothemotor sis‘chopped’ to deliver power in pulses. The
chopperson MetroLink Series| carsoperate at a fixed frequency of 250 Hz. Asthe operator
of thevehicleadjuststheacceler ation and speed of thevehicle, thewidth of the pulsesper second
delivered to the motors changes and, magnetic fields centered at a frequency of 250 Hz are
produced.

Table 5.4.3.2-2 summarizes measurements of the ac magnetic fields that were taken inside
vehiclesand at station platformsof the MBTA Green Line.

Table5.4.3.2-2
MEASUREMENTS OF EXTREME LOW FREQUENCY MAGNETIC FIELDS(3-3000HZ)
ASSOCIATED WITH THE OPERATION OF THE MBTA GREEN LINE RAIL VEHICLES

L ocation Frequency Average (mG) Range (mG)
Range (Hz)
Inside vehicle 5-45 24 0.8-6.7
(120 cm above
floor)
50- 60 0.7 03-15
65 - 300 1.0 01-26
305 - 2560 0.8 02-23
5 - 2560 29 1.0-70
Platform* 5-45 2.0 05-80
50- 60 0.9 04-37
65 - 300 2.6 0.7-14.2
305 - 2560 11 04-6.2
5 - 2560 39 14-152
* measurements include data on vehicles supplied with power by a third rail.
Source: Dietrich et al, 1993.

A comparison of Table 5.4.3.2-2 with Table 5.4.3.2-1 shows that contribution of the static
magnetic field tothetotal field ismuch greater than for theac magneticfield. Measurements of
the frequency spectrum of the MBTA Green Line during a one-minute period of acceleration
confirm this difference with respect to variability over time. Only small fluctuations (<2 mG) of
the magnetic field at 60 Hz, and much smaller magnetic fields (<0.2 mG) at 218 Hz (the chopper
frequency) and odd harmonicswer e observed. In contrast, thedc magnetic field increased over
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the same time period from 440 mG to almost 600 mG in a jerky, monotonic fashion (Dietrich et
al, 1993b).

5.4.3.2.2 Evaluation of Electric and Magnetic Field mpacts on Electronic Devices

The levels of ELF electric and magnetic fields that are associated with the operation of the
proposed MetroLink extension are expected to be similar to or below levels of those fields
encounteredin everyday environmentsand other transportation systems. Thelevelsare much
too low to expect any influence on electronic devicescarried or worn on MetroLink vehiclesor
present in buildings adjacent totheMetroL ink right-of-way. However, under certain conditions
small perturbationsto the earth’s static magnetic field may occur several hundreds of feet from
the track as the result of balanced and unbalanced dc currents flowing on the catenary-track
circuit. While most eectronic deviceswould not be affected by such small changesin the static
magnetic field, scientific instruments that require a stable field, such as NMR spectrometers,
could be impacted.

As noted in a letter from Dr. J. Schaefer of the Department of Chemistry at Washington
University (Schaefer, 1998), and in a subsequent meeting in which thedepartment chairman, Dr.
Ackerman, and other faculty met with r epresentatives of the Par sons Transpor tation Group and
the Bi-State Development Agency, there are good theoretical and experimental argumentsto
suggest that the proposed MetroLink extension would reduce the resolution of NMR
spectrometer measurements and possibly introduce artifacts. It has been estimated that a
change in the ambient magnetic field of several milligauss, if not constant, could affect NMR
spectrometer performanceand theimpact would begreater for larger changesinfield level. The
closest NMR spectrometer ison thethird floor of George McMillen Laboratory about 125-150
feet south of Millbrook Boulevard. Other NMR instruments are located in buildings between
225 and 300 feet south of Millbrook Boulevard. Potential effectson other instruments, including
the mass spectrograph facility located about 50 feet south of the proposed route, have not been
assessed. Thus, theavailabledata suggest the strong likelihood that fluctuationsin theambient
static field arising from current flow on the catenary-track circuit of the proposed MetroLink
extension will adversely affect the performance of NMR spectrometers and, perhaps, other
classes of instruments as well.

This condition would prevail whether it is the Fully Grade-Separated Alternative (below the
ground surface at this location) or the At-Grade/Grade-Separated Combination Alternative
(above-ground at thislocation). Theoption that would potentially havethe greatest effect would
be the South Edge Option, in which the MetroL ink vehicleswould run closer to the Washington
Univer sity buildings along Millbrook Boulevard.

5.4.3.2.3 Applicable Regulatory Guidance

The Federal Government has not promulgated health-based standards for long term low level
exposur e toelectricand magneticfiddsasfound in ordinary residential and ur ban environments.
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Exposure limits for power frequency fields have been defined by various other organizations
including the International Commission on Non-ionizing Radiation Protection (ICNRP) and the
American Conference of Governmental Industrial Hygienists (ACGIH). These guiddineslimit
exposuresin order to prevent known short-term adver se effects. The ACGIH-recommended
limit for occupational exposuresisonemilliteda[mT](10 G or 10,000mG) (ACGIH, 1998). The
field levelslikely to be associated with thisproject in residential and other public environments
arewdl below these recommended exposur e limits.

Seven states have established guidelines for the levels of electric fields on, or at the edge of,
rights-of-way for newly constructed high voltagetransmission lines. New York and Florida have
set guidelines for magnetic field levels as well. In these states, the limits for electric and
magnetic fields at the edge-of-right-of way are 1.6 - 20 kV/m and 150-200 milligauss,
respectively. Theseguidelineswereinstituted to limit fields of new projectsto those of existing
transmission lines, not because of a need to limit EMF based on health consider ations.

The acfields produced by the Ameren digtribution circuitsfor the MetroL ink extenson and the
Marshall-Hunter transmission line would not exceed these guidance values.

The ACGIH recommends that routine occupational exposures to static magnetic fields be
restrictedto 60 mT (600,000 mG) for eight-hour exposureperiods. For thosewhowear a medical
device such asapacemaker or who haveimplanted devices, exposureislimitedto0.5mT. Thus,
the static magnetic field levels associated with this project arewell below the lowest restriction
— 0.5mT (5,000 mG).

5.4.3.24 Summary and Conclusion

A review and assessment of the scientific studies does not suggest the likelihood of any health
hazard from electromagnetic exposures related to this project. The anticipated exposures of
individuals in proximity to the dc and ac field sour ces are likely to be typically much lower than
most exposur es that have been investigated in laboratory studies. These studiesreport either
no effects, or effectsthat donot extrapolateto health concerns. Small alterationsin thenaturally
occurring levelsin thedc magneticfield of the earth that areassociated with the oper ation of the
MetroLink Extension are not of health significance to humans or animals.

This review considered the scientific research published after the studies considered by the
National I nstituteof Environmental Health Sciences(NIEHS) in 1998, and theNational Resear ch
Council/National Academy of Sciencesin 1997. The additional information reviewed does not
support a changein current policiesfor addressng EMF issues.

5.4.3.25 Mitigation of EM| Effects
Furtherinvestigationswill beconducted duringthepreiminary design phaseof theCross-County

MetroLink extension to determine the magnitude of the potential impact of the MetroLink
extension on the performance of scientificinstrumentsat Washington University. Investigation
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will includecompr ehensive measur ementsto char acterizethemagneticfieldsassociated with the
operation of MetroLink, and to determine other magnetic field sources, if any, near or around
the buildings on the Washington University campus that contain NMR instruments. Further
resear ch and continued cooper ation and discussion among the interested parties should lead to
appropriate, cost-effectivemitigation measur esbased on possiblemodificationstothedesign and
operation of the proposed MetroLink extension where the alignment adjoins the Washington
University campus and/or modificationsto facilities on campus.

5.4.4 ImproveAir Quality

The construction and oper ation of theCr oss-County M etr oL ink extension isexpected toincrease
trandgt ridership and incrementally help theregion reduce automobile emissonsand achieveits
air quality conformity objectives. While the project will help improve air quality on a regional
level, localized impacts ar e possible at certain congested inter sections.

Motor vehicles generate air pollutants, including carbon monoxide (CO), nitrogen oxides
hydrocar bons (ozone[O] precursors), lead, and suspended particulateslessthan 10 micronsin
diameter (PM ,,). Becauseof historicexceedancesof theNational Ambient Air Quality Standards
(NAAQS) for CO and O,, the St. Louisareais currently designated a non-attainment area for
these criteria pollutants, and the area isin danger of losing federal funding for transportation
projects. (Section 3.4.5 discusses the NAAQS and pending changes in attainment status in
greater detail). The 1990 Clean Air Act Amendments require transportation agencies in non-
attainment ar eastoassumegr eater responsbility inimprovingair quality. Ther efore, micr oscale
air modeling hasbeen performed to deter minetheimpact of the proposed L RT extension on CO
concentrations in the study area as part of the Transportation Conformity Analyss for the
project, asrequired under federal conformity regulations (40 CFR Part 93 and 40 CFR Part 51

et. seq.).

The Cross-County MetroLink extension project is included as part of the conforming L ong-
Range Trangportation Plan (LRTP) of the conforming State | mplementation Plan (SIP). The
Trangportation Improvement Plan (TIP) also includesthe project.

For thisproject, the pollutant of most concernisCO. An odor less, invisblegas, CO isdanger ous
tohumansin high concentr ationsbecauseit bindstored blood cellsmor eeffectively than oxygen,
limiting the oxygen available for respiration. No air quality analysis was performed for other
pollutantsfor the reasons described below.

Near the earth's surface, ozoneis an irritant and a major contributor to photochemical smog.
Motor vehicles emit nitrogen oxides and hydrocarbons, which are ozone precursors, but the
contribution of a single transportation project to total areawide ozoneisnegligible and difficult
to model accurately. Areawide ozone modeling would be of very limited usefulnessto thisstudy
and wasther eforenot conducted. Airbornelead levelshave declined steadily asleaded gasoline
use declines; no modeling of lead has been performed for this study.
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Motor vehicles emit small amounts of particulates, but most are deposited within the roadway
right-of-way. In urban areas, roadway traffic on paved streets contributes an insignificant
per centage of total ambient par ticulateconcentr ationscompar ed tostationary sour ces. Thestudy
areaisin attainment for particulates. Thereisno accepted way to measur e particulate hot-spot
emissions, and modeling of particulates cannot be performed at this time. The following is a
summary of the CO " hot spot” disperson modding that was perfor med.

5.4.4.1 Methodology

The project team determined that two intersection areas would be appropriate to use as
repr esentative wor st-caselocationsfor micr oscale CO modding: Forest Park Par kway/Skinker
Boulevard and Hanley Road/Dale Avenue/Eager Road/l-64. Thefirst inter section was selected
because of historictraffic congestion and the potential for increased trafficin thearea. Thelatter
location was selected for study because it would be affected by an adjacent park-n-ridefacility.

In all cases, modeling coveredan area within 1,000 feet of the inter section under investigation.
For the Hanley/Dale ar ea, that included Eager Road, the southern half of the I-64 inter change,
and the 1-64 mainline itself. The I-64 interchange with Hanley Road was assumed to be in its
future planned configuration of a single-point urban interchange by the year 2020.

The year chosen for analysis of CO impacts was 2020. The model MOBILE5b was used to
determine the emission rates of motor vehicles in 2020. Emission rates for vehicles were
determined based on local conditions, such as inspection/maintenance programs, vehicle anti-
tampering programs, local fuels, etc. Inter section traffic operations were determined using the
SIGNAL97 model, asdescribed in greater detail in Section 4.

The model CAL3QHC was utilized to deter mine the dispersion of CO from vehiclesto receptor
sites (locations that could be affected by CO). CAL3QHC takes into account the number of
vehicles,thephysical layout of theinter section modeled, thetraffic signal phasing, vehicledelay,
and meteor ological factor sto deter minea concentration of CO at receptors. In thisstudy, wor st-
case meteorological conditions were assumed. CO concentrations were modeled to ensurethat
there are no exceedances of one-hour and eight-hour standards.

For year 2020, thedesign year, P.M. peak conditionsfor each inter section wereanalyzed for the
proposed project. An eight-hour average concentration was determined from the one-hour
analysisusing a" persistencefactor,” which assumesthat wor st-case meteor ological and traffic
conditions would not be expected to be sustained for an eight-hour period. Theper sstencefactor
that was used is 70 percent, a standard default value commonly used for mobile-source air
modeling.

Year 1998 CO monitoring data was available from the U.S. EPA and Missouri Department of

Natural Resour ces, asdescribed in Section 3.4.5.2. Thefir st and second-highest monitored value
of the year isreported. This was done because one exceedance of NAAQS CO standardsis
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per mittedin each calendar year beforeaviolation isrecognized. Table 3.4.5-2 showsthe highest
and second-highest monitored concentrationsfor a one-hour and eight-hour period.

The monitoring data was adjusted to provide a background air concentration for modeling of a
future year. Thisadjustment took into consider ation the growth of traffic between theyear 1998
and 2020. It also was adjusted based on MOBILE5a emission rate changes in future years,
meaning that impr ovementsin vehicleemission contr ol technology wer econsider ed. Theadjusted
year 2020 background levelsdiffer between thetwo study locationsbecausetrafficisanticipated
togrow at afaster rateintheHanley/Dalear eathan at Forest Park Par kway/Skinker Boulevard.
Table 5.4.4-1 showsthe adjusted background levelsfor year 2020.

Table5.4.4-1
ADJUSTED 2020 BACKGROUND CO LEVELSUSED FOR MODELING
(parts per million, ppm)

One-Hour Period Eight-Hour Period

Skinker/Forest Park  Hanley/Dale/Eager Skinker/Forest Park  Hanley/Dale/Eager

2.6 29 21 2.3

At the inter sections analyzed, receptors with an elevation of five feet (breathing height) were
sited at the edges of buildings wher e personswould be expected to spend an eight-hour period
and would represent direct impact to peopleif awindow wasopen. Table5.4.4-2 liststhe studied
receptors.

Table5.4.4-2
RECEPTOR LOCATIONS STUDIED
(in addition to sidewalk receptors)

I nter section Receptor Locations

Skinker/Forest Park Parkway « Building in northeast quadrant of inter section
» Housein northwest quadrant of intersection
« Housein southeast quadrant of inter section

Hanley/Dale/Eager « Building in northwest quadrant of Hanley/Dale
inter section (two cor ner s of building)
« Building in northeast quadrant of Hanley/Dale

inter section (two cor ner s of building)
« A building north of Dale Avenue

The results of the peak-hour modeing were determined by adding the adjusted one-hour
background (ambient) CO level to themodeled concentrationscreated by theinter section traffic
itself. In the case of eight-hour values, the modeled concentrations from traffic were factored
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down with the 70 per cent per sistencefactor, and that valuewasadded to the adjusted eight-hour
background level.

5.4.4.2 Modeling Results

Tables 5.4.4-3 through 5.4.4-6 provide the results of the one-hour and eight-hour CO
concentration modeing. Valuesin thesetablesinclude background emissions, and in the case of
eight-hour aver ages, takeintoaccount theper sistencefactor. AsTables5.4.4-3and 5.4.4-4 show,
there are no future exceedances of the one-hour CO NAAQS standard of 35.0 ppm under the
LRT Alternative. Tables5.4.4-5 and 5.4.4-6 show that modeled eight-hour CO concentrationsat
these locations would be below the NAAQS standard of 9.0 ppm.

Table5.4.4-3

CO ANALYSIS, SKINKER BOULEVARD AND FOREST PARK PARKWAY

MODELED ONE-HOUR CO CONCENTRATIONS

(in parts per million, ppm)

Receptors 2020 LRT Alternative
1. Building in northeast quadrant of intersection 38
2. House in northwest quadrant of inter section 3.9
3. House in southeast quadrant of inter section 2.9
Background component of abovetotals 2.6

NAAQS Standard 35.0
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Table5.4.4-4

CO ANALYSIS HANLEY/DALE/EAGER/I-64 AREA
MODELED ONE-HOUR CO CONCENTRATIONS
(in parts per million, ppm)

Receptors 2020 LRT Alternative

1. Building in northwest quadrant of inter section of 3.2
Dale/Hanley, northeast corner of the building

2. Building in northwest quadrant of inter section of 35
Dale/Hanley, southeast corner of the building

3. Building in northeast quadrant of inter section of 4.0
Dale/Hanley, southwest corner of the building

4. Buildingin northeast quadrant of intersection of 3.7
Dale/Hanley, northwest corner of the building

5. Building in southeast quadrant of intersection of 3.7
Dale/Hanley, northwest corner of the building

6. Building in southeast quadrant of inter section of 3.6
Dale/Hanley, southwest corner of the building

7. Building north of Dale 4.1

Background component of abovetotals 2.9
NAAQS Standard 35.0

Table5.4.4-5

CO ANALYS S, SKINKER BOULEVARD AND FOREST PARK PARKWAY

MODELED EIGHT-HOUR CO CONCENTRATIONS
(in parts per million, ppm)

Receptors 2020 LRT Alternative
1. Building in northeast quadrant of intersection 2.9
2. Housein northwest quadrant of inter section 3.0
3. House in southeast quadrant of inter section 2.3
Background component of abovetotals 2.1

NAAQS Standard 9.0
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Table5.4.4-6

CO ANALYSIS HANLEY/DALE/EAGER/I-64 AREA
MODELED EIGHT-HOUR CO CONCENTRATIONS

(in parts per million, ppm)

Receptors 2020 LRT Alternative

1. Building in northwest quadrant of inter section of 25
Dale/Hanley, northeast corner of the building

2. Building in northwest quadrant of inter section of 2.7
Dale/Hanley, southeast corner of the building

3. Building in northeast quadrant of inter section of 31
Dale/Hanley, southwest corner of the building

4. Buildingin northeast quadrant of inter section of 2.9
Dale/Hanley, northwest corner of the building

5. Building in southeast quadrant of intersection of 2.9
Dale/Hanley, northwest corner of the building

6. Building in southeast quadrant of inter section of 2.8
Dale/Hanley, southwest corner of the building

7. Building north of Dale 31

Background component of abovetotals 2.3
NAAQS Standard 9.0

5.4.4.3 Conclusions and Mitigation

The modeling results indicate that no intersections are predicted to experience significant,
project-relatedCO levelsthat exceed theNAAQS standar d. No specific mitigation measuresare
required since the project will not create any impact.

5.4.4.4 Regionwide Effects

The Cross-County MetroLink extension is expected to improve air quality in the region by

reducing the number of vehicle miles traveled and therefore reducing the commensurate
automobile emissons. A related reduction in congestion will also lower the amount of pollution

created.

A network modd coveringtheareabounded by Olive Boulevar d/Dielman Road on the northwest
and Gravois Road/River des Peres Boulevard on the southeast was evaluated to estimate the
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regional effects of the project on air quality. This model does not consider every street in the
area, but focuses only on main roads.

By deter mining thevehiclemilestraveled (VM T) and vehiclehourstraveled (VHT), an average
speed throughout the network was calculated. The MOBILES5Sb model was used to determine
emission rates, and a total amount of emissions(in metric tonsper day) wascalculated for three
pollutants during wintertime conditions. In addition to CO, nitrogen oxides (NOy) and
hydrocarbons (HC) were studied. Table5.4.4-7 summarizesthereduction in air emissonsunder
different alternative scenarios. All scenarios would have an incremental effect in lowering
regional mobile-source air emissionsover the No-Build scenario.

Table5.4.4-7
DAILY NETWORKWIDE EMISSIONS, WINTERTIME, 2020 REGIONAL NETWORK
BOUNDED BY OLIVE/DIELMAN AND GRAVOISRIVER DES PERES

Daily Vehicle  Daily Vehicle

Metric Tonsper Day

Miles Hours
Alternative Traveled Traveled HC CO NOy
No-Build 4,430,868 131,34 1.595 19.230 3.943
Base—Grade-Separ ated 4,393,343 129,894 1.582 19.023 3.910
At-Grade 4,398,599 130,073 1.583 19.046 3.915
L aclede Station 4,401,955 130,553 1.585 19.104 3.918
Elevated Clayton' 4,405,238 130,709 1.586 19.119 3.921
Elevated Galleria 4,398,197 129,909 1.583 18.956 3.914
Deer Creek Terminus 4,391,935 129,581 1581 18.929 3.909

1 Because distances and oper ations would be nearly identical, these results would also
apply to the Forest Park Parkway At-Grade option.

5.4.5 Minimize Construction Impacts

This section examinestheanticipated construction impactsof theFully Grade-Separ ated and the
At-Grade/Grade Separ ated Combination Alter natives. Thefollowing potential impactsassociated
withthese alter natives wer e analyzed under the assumption that the construction impactswould
be temporary:

« Visual and Aesthetic Quality

« Parks

« Socioeconomic I mpacts

« Eroson, Sedimentation, and Water Quality
« Vegetation

« Floodplains
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* Air Quality

* Noiseand Vibration

e Utilitiesand Emergency Services Disruption
» Disposal of Excess Material

» Traffic Delaysand Detours

* HazardousMaterials

The following paragraphs describe the anticipated approach to congtruction and evaluate
temporary impacts and possible mitigation strategies.

General Approach to Construction

The construction of theLRT project isanticipated to begin in the summer 2002 and be completed
in fall 2005 (estimated), including oper ational testing. Throughout thistimetherewill be activity
within the corridor as the Cross-County MetroLink Extension is constructed. The project
contractorsare required to conform to the provisons of standard engineering and construction
practices to control various adver se impacts associated with construction activities. A brief
description of the construction methods for each major project component is given below.
Congtruction activities for the Cross-County MetroLink Extension (at-grade portions) will be
done in the following order: Ste preparation and clearing, excavation, utility relocation and
grading, ballast, tie, track and catenary system installation.

Trackwork

Rail sectionsfor most partsof the Cross-County MetroLink corridor will bedelivered by truck.
For the southern part of the Cross-County MetroLink corridor, rail can bedelivered tothe Deer
Creek area by the Burlington Northern & Santa Ferailroad. Ballagt, ties and turnouts will be
delivered by truck. It isanticipated that concreteand precast membersfor bridgeand retaining
wall construction and construction equipment will be delivered by truck. Both the Fully-Grade
Separ atedand the At-Grade/Grade Separ ated Combination alter nativeswill requirethedeivery
of construction materials and equipment.

The contractorswill select several points of accesstothecorridor. Haul routesfor construction
materials will also be at the discretion of the contractor. Most of the major arterial roadways
crossing the MetroLink alignment could become temporary haul routes for construction
materials.

Power Systems
The installation of power systems will occur, for the most part, after the track and station

construction is complete. For the overhead catenary, power poles will be installed in concrete
foundations and wire will then be strung between the poles. Cable channed (including
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communication wire and electrical conduit) construction will occur as part of the trackbed
prepar ation.

Stations

The proposed construction for MetroLink stations will use high platforms. Two station
configurationswill beused: center -of-the-track platfor msand sdeplatfor ms. Somesdeplatforms
will be split at inter sections. Center platformswill be generally 200 feet in length, and 16.5 feet
in width. Congtruction materials will be brought to the site by truck.

Tunneling

Cut-and-cover tunnel structures would provide a double-track concrete box with a covering.
Condruction isdonein atemporary, 40 foot-wide trench with the side walls consisting of sheet
sted piling driven into place and braced with steel beam struts and whalers. Retaining walls at
trangtions from surfaceto under ground locationsaresimilarly constructed. Thetemporary sted
sheet piling and bracing is removed and reused as the construction is staged. Staging would
generally beinter section tointer section with at least oneblock between stages. Theconsiderable
volume of excavation would be handled with typical bulldozer and/or backhoe equipment that fits
in thetrench withtruck haulersto disposal sites. The At-Grade/Grade Separated Combination
Alternative would require the most cut and cover tunnel construction. Cast-in-place concr ete
structureswould be constructed with concr ete suppliesfrom atemporary concrete mixing plant.
Bor edtunne construction may beused, for examplethr ough downtown Clayton along Car ondel et
Avenueto avoid street surface disruption. The construction access pit would be located east of
the Carondelet Plaza Driveand For syth Boulevar d inter section. Theaccesspit allowsinstallation
of the tunnel boring machine, removal of excavated material, and delivery of construction
materials. Twin tunnel bores, one for each track, would be lined with reinforced concrete. The
boring machinewould cut an estimated 40 feet of tunned per day (two 10-hour shifts). The Fully
Grade Separ ated Alter native would potentially require more bored tunne construction.

Temporary | mpact Analysis and Possible Mitigation Strategies

The following paragraphs discuss anticipated construction-related impacts, as well as possible
mitigation strategiesfor each potential impact.

Visual and Aesthetic Quality

For residences and businesses located near the project area, there will be temporary negative
visual impactsassociated with construction wor k, particular ly from ear thwor k oper ations, stor age
of materialgequipment, etc. Thecut and cover construction for either the Fully Grade Separ ated
or theAt-Grade/Grade Separ ated Combination alter nativeswould cr eatethemost visual impacts.
The bored tunnd congtruction for thegrade-separated corridor alter nativein downtown Clayton
would create the least visual impacts since construction activity would be visible only at the
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construction access pits. Temporary visual impacts also include removal of street trees and
landscapedar eas; therelocation of light ssandar dsand street fur nishings; and ther econstruction
of pedestrian systems and sidewalks along the alignment. The contractor will be required to
maintain and restore all work areas and storage yardsto minimize these impacts. Street trees,
landscaping, street lighting and furnishings will be replaced when appropriate.

Parks

Along thenorth side of Forest Park, short-term impacts related to construction may occur due
totemporary changesin pedestrian and motorist accessto park activitiesor events. Theseshort-
term impacts can be minimized by maintaining directional sgnage to let pedestrians, bicyclists
and motoristsknow how to accessthe park. Therefore, available parking for park activitiesand
eventsinside the park will be not affected.

For the Carondeet/Brentwood Boulevard At-Grade option, congruction related impacts
mentioned above are anticipated along the southeast portion of Shaw Park. In addition, there
would be 0.7 acres of direct impact for right-of-way acquistion.

Socioeconomic | mpacts

Mer chants and property ownersalong Forest Park Parkway, Millbrook Boulevard, Carondelet
Plaza, and Carondelet and M eramecor Brentwood in downtown Clayton, and intheGalleriaarea,
would beaffected duetoM etr oL ink construction. Tempor ary impactswould includepotential loss
of visibility and accessibility to their businesses. Thisistrue for businessesdir ectly adjacent to
the MetroLink constructionand for thoser etail and wholesalebusinessesthat rely in walk-in or
drive-up customers.

The primary goal during MetroLink construction will betowork to preserveat least one access
at all times for all businesses, or to provide alter native access and parking. Simultaneoudly,
directional signage, both insdeand outsidetheconstruction site, will beimportant soclientsknow
in ample time which businesses are open and how to get there.

Possible mitigation measur es taken during MetroLink construction could include maintenance
of street lights in front of businesses to prevent an unsafe environment and subsequent
vandalism. Fugitive dust and noise pollution resulting from the use of heavy equipment would
need to be controlled. Close and frequent contact with affected business owners would be
important tominimizeany negativeimpactsand to provider esponsesin an appropriateand timely
manner.

Erosion, Sedimentation and Water Quality

The stream crossings at the south end of the Cross-County corridor would require special
consideration during the construction process. Cut and fill operationsin the vicinity of these
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waters may contribute to minor sltation during construction of bridges. Best Construction
Management Practices and standard erosion protection measures will be used to minimize
erosion during thistime. Permanent adver seimpactsrelated to construction are not expected,
since all waterwayswill be spanned by the LRT bridge structures.

An erosion control plan will berequired as part of the project construction. Temporary eroson
control measures may include siltation fence, bale ditch checks, bale diver sions, dikes, floating
siitation devices, dopedrains, and tempor ary sediment basins. Permanent retention basins may
be sized for useassediment basinsduringtheconstruction process. Stockpiled or excessmaterial
scheduled for removal may require special erosion protection. No storage will be allowed near
water cour ses.

Permanent erosion protection measur es, including revegetation, landscaping, and riprap, will be
installedprior toremovingtempor ary measur es. Sediment dueto constr uction should beremoved
from permanent retention basins, both existing and proposed, during final cleanup. A major
component of per manent sediment contr ol isobtained by directingrunoff through r etention basins
or grassed swalesprior to discharging to recelving waters.

Vegetation

During construction, additional vegetation resour ces may be disturbed in staging ar eas, access
roads,and other auxiliary ar easassociated with constr uction. Thesevegetation impactswill occur
in upland areas and will be temporary. Revegetation and landscaping after completion of
construction will replace the vegetation in the corridor.

Floodplains

Condgruction of either the Lansdowne or the Deer Creek terminal station, parking and
MetroL ink maintenancefacilitieswould requireminimal (if any) constr uction within the 100-year
floodplains at either River DesPeresor Deer Creek, respectively. Regulationsfor construction
within a floodplain will be followed. These regulations outline building methods, materials,
floodproofing, and structural requirementsfor floodplain construction, aswell as specify that the
flood capacity of the water cour se and its floodplain cannot be diminished by construction.

Upon completion of congtruction, all disturbed soils will either be paved, consist of compacted
gravel shoulders, or be revegetated and landscaped, thereby reducing the potential for soil
er osion and subsequent sedimentation intothestreams. Theflood capacitiesof thewater cour ses
and associated floodplains will not be affected by the completed project. No long term
construction impactsto water resourcesor floodplains are anticipated.
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Air Quality

Adverse air quality impacts associated with the construction activities include emissions from
vehicles and equipment, and fugitive dust from clearing, excavation, and grading. Vehicular
emissions impacts would be temporary and minimized by maintaining traffic flow during
construction periods. Contractors will be required to control fugitive dust and airborne
particulates as per Missouri air quality standards. Some ways to control fugitive dust include
applying water to exposed soils, revegetating exposed ar easas soon aspossibleand limiting the
extent and duration of exposed areas and material piles.

Noise and Vibration

Trucks and machinery used for construction produce noise, which may affect some of the
susceptible land use areas during construction. Construction wor kerscan reduce disturbanceto
neighbors by ensuring that all machinery isequipped with the proper mufflers, that machinery is
well maintained, and that noise levels conform to local, state, and federal regulations.
Consideration will be given to restricting use of construction equipment during certain hours,
depending upon location, asper FTA and FHWA noise abatement standar ds.

Noise at construction sites is non-steady and intermittent. When construction activity occurs
along a right-of-way, asin the case of roadway and MetroLink track and station construction,
long-term noiseexposur edescriptor sar edifficult toquantify. Roadway and M etroL ink track and
station construction is accomplished in several different phases. These phases and their
estimated noise levels at the right-of-way can be characterized by Table 5.4-7 (FHWA, 1977).

Table5.4.5-1

CONSTRUCTION NOISE AT RIGHT-OF-WAY
Phase Leg (h), dBA
Clearing and grubbing 83
Earthwork 85
Foundation 83
Supergructure 83
Base Preparation 85
Paving 86

Short-term construction noise impacts are expected. Several possible construction mitigation
measures are listed in this section which can be applied when construction activities are near
sensitive receptors. Contractors could use newer equipment that is quieter and ensurethat all
equipment items have the manufacturers recommended noise abatement measures, such as
mufflers, engine covers, and enginevibration insulators. In addition, contractor s could consider
alternativesto driven piles.
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The duration and time of day that construction activities take place can be adjusted to minimize
the noise impact on exposed businesses and residences. Activities could be scheduled so that
quiet periods are provided. Haul routes could be chosen car efully for material and dump trucks
to minimize noiseimpactsin neighbor hoods.

Good publicreationswith thecommunity arenecessary to minimizether eactionsto unavoidable
noise. Thecommunitiesshould benotified in advance of thescheduled construction and infor med
of the importance of the Cross-County MetroLink Extension project.

Vibrations may occur as a result of construction practices. These vibrations could result from
various activities that include, but are not limited to, pile driving and use of construction
equipment. Factor sthat can affect the degree of vibration are soil type, depth of water table, and
proximity to structures. Heavy construction activity near historic buildings and other senstive
receptors, such as the Washington University buildings near Forest Park Parkway, will be
minimized as much as possible.

Utilities and Emergency Services Disruption

Coordination of utilitiesand emergency services should occur asfar in advance of construction
as possible to minimize conflicts and disruption of serviceto the area. Business and residential
customer swould receiveamplenatification toplan around utility disruptions. Emer gency services
may be affected during construction because access will change and some streetswill be closed
off. In addition, higher volumes on local streets and congested conditions along the alignment
during construction may also present impedimentsto emer gency vehicles. Coor dination between
Bi-State Development Agency, City of St. Louis, St. Louis County, other municipalities
contractors, and the emer gency servicesisimportant to keep emer gency personnel informed so
they can perform their duties properly.

Disposal of Excess Material

The Cross-County MetroLink Extension project will involve excavation of soilsand removal of
pavement. If it becomes necessary to dispose of unsuitable material or removed pavement, this
should be done in an environmentally-responsible manner. Materials should be salvaged for
reuse whenever reasonable. Also, the sour ce of borrow material isunknown at thistime. Borrow
material will be handled in a manner consistent with Missouri erosion control practices.

Traffic Delays and Detours
Efforts will be made to keep such disruptions to a minimum. This might require limiting some
construction to off-peak hours. Staging of construction, if possible, would help minimize overall

impacts on a specific area. A public information outreach program could be ingtituted to help
make motorists awar e of alternative travel options.
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Contractors should berequired to conduct their operationsin amanner that resultsin aminimum
amount of inconvenience and delay to local and through traffic. Access to adjacent properties
shall be maintained to the extent practical. Detours and alter nate routes should be adequately
signed, and barricades, lighting, and traffic control devices should be used to protect the
construction work and public safety.

Hazardous Materials

During construction the potential exists that uncontrolled releases of hazardous materials or
petroleum productswill be encountered. The potential for adver seimpactsisgreatest when soil
is being excavated for tunneling, trenching, and/or other types of congtruction activity. The
potential for adverse impactsis lowest when the tracks are elevated or following the existing
grade and soil disturbances are minimized. Adverse impacts could include exposure of
construction wor ker sto hazardous materialsor petroleum products, construction delays, and/or
increased construction costs.

» TheFully-Grade Separated and the At-Grade/Grade Separated Combination with the Deer
Creek terminus option havethe highest potential for impacts. These alter nativeswould have
the greatest amount of industrial sites, buildingsto beremoved and soil disturbance. For the
Deer Creek terminus option there are 12 properties of concern.

* The At-Grade/Grade-Separated Combination alternative with the Downtown Clayton
Elevated, Galleria Elevated, and L aclede Station Road At Grade/Elevated Alter nativeswith
the LansdowneTerminushastheleast potential for impacts. Thiscombination alter nativeand
section options would have the least amount of industrial sites, buildingsto be removed and
soil disturbance. For the Lansdowne terminus there ar e three properties of concern.

5.4.6 Minimize Impact on Cultural Resources

Historic Structures and Districts

Although minimizing negative effects of the Cross-County MetroL ink Extension isadesign goal
for all communitiesand neighbor hoodsthr ough which thesystem passes, particular attention must
be paid to the potential impact on historic structures and districts. Historic structures and
districts, by their very designation, have been given a special status, which requires extra

consider ation to protect and preserve these resour ces.

Thefollowing historic properties, which lie adjacent to the proposed MetroLink extension, are
described in Section 3.4 of thisdraft report:

+ Skinker/DeBaliviere/Catlin Tract Historic District
» Parkview Neighborhood Historic Digtrict
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* Washington University Hilltop Campus Historic Digtrict
* Maryland Terrace Neighborhood Historic District
» Shanley Building (outside impact area, but in downtown Clayton)

All neighborhoods, historicor otherwise, alongtheproposed alignment, will generally experience
more short-term effects, during construction, than during oper ation of the extended MetroL ink
system. Short-term effectswill beassociated with the construction activitiesand theeffectsmust
be managed in the short-term, but inevitably they will end. Thisdiscussion of effectson historic
structures will focus on long-term effects, such effects are experienced during the normal
operation of the completed transit extension.

Section 106 and Section 4(f) Review

The impact of the proposed light-rail extension will be evaluated against the criteria established
by Section 106 of the National Historic Preservation Act of 1966 and Section 4(f) of the
Department of Trangportation Act of 1966. Since no federal funds areto be used on thistransit
extension project, r efer encestothesefederal requirementsarefor guidancepurposesonly inthe
analysis.

Section 106 Review

Section 106 review procedureis codified in the regulations of the Advisory Council on Historic
Preservation, Protectionof Historic Properties’ (36 Code of Federal Regulations, Part 800). On
page 107 of thiscode, it statesin regard to effects of projectson historic properties. . . .

An effect occurswhen a project changestheintegrity of location, design, setting, materials,
wor kmanship, feeling or association of the property that contributes to its significance in
accor dance with the National Register.

Specifically, the wording of this code continueson page 108. . ..

Adver se effects on National Register properties, or propertieswhich meet the Criteria may
occur under conditions which include, but are not limited to:

A. Dedruction or alteration of all or part of a property;

B. Isolation from or alteration of the property's surrounding environment;

C. Introductionof visual, audible, or atmospheric elementsthat areout of character with the
property or alter its setting

The terminology of Section 106 Review definesthreelevelsof Effect” of aproject onan historic
property: No Effect”, No Adverse Effect”, AdverseEffect”. A No Effect” determination by
the State Historic Preservation Officer, meansthat no further consideration or action needsto
be taken by the project scope asregardsthe questioned historic property. No Adver se Effect”
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means that there may be an effect, but that it is not negative. This determination still requires
management of the project implementation in terms of itsrelationship with the affected historic
property. An Adverse Effect” determination may lead to several actions depending upon the
scale of theadver sity and the significance of both the historic property and the proposed pr oj ect.
Actions which might occur include: project cancellation, major project alteration or modification,
or minor project desgn mitigation.

Section 4(f) Review

Section 4(f) of the Department of Transportation Act, unlike Section 106, ismor efocused on the
preservation of natural sites. Reference in Section 4(f) is made to protecting the beauty of the
countryside, parkland, natural refuges and historic sites. Review power under Section 4(f) is
given to the Secretary of Transgportation as opposed to the State Historic Preservation Officer
(SHPO), although thereis ajoint deter mination with the SHPO under Section 4(f), if the subject
property is an historic site, as opposed to a natural park or refuge. Detailed analysis and
determination of effect, under Section 4(f), isonly required only if thereisdirect use, in thiscase
of thehistoric properties, and if such usewould precludethe continued use of such historic asset.

Inamanner smilar tosection 106 language, ter minology under 4(f) regardingthepotential effect
of aproject on an historic Steiscategorized under three headings. Generally Not Significant,”
"Possibly Significant” and Generally Significant”. The three Section 4(f) headings
approximately correspond to the three section 106 deter minations.

Shanley Building

The effect of this transit extension, as currently proposed, on the Shanley Building, can be
categorized, per Section 106 terminology as No Effect” and under Section 4(f) as Generally Not
Significant.” Thisbuilding isfar removed from thetransit alignment. The MetroL ink extension
would not impact this property.

The Historic Neighborhoods and Washington University Hilltop Campus

The discussion of the proposed MetroLink extension in terms of the defined historic
neighbor hoods might well be done simultaneoudly. Theabove-r eferenced historic propertiesare
situated directly along, but not inside of, the proposed alignment right-of-way. Generally, each
higtoricdistrict hasthesametypeof relationship with thisalignment both in a physical senseand
in an higtoric sense. Ironically, the effect of returning a railroad right-of way, albeit a light-rail
system, along the edges of these propertiesis, in some sense, a restoration of their original
setting and context.

The Forest Park Parkway/Millbrook Boulevard right-of-way started asarailroad right-of-way.

The firgt railroad which passed through this corridor had its origins in 1872 and was finally
completedin 1887, operating asthe St. Louis, Kansas City and Colorado Railway. Therailroad
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ser ved between downtown St. Louis and Creve Coeur; the segment through Clayton ran along
the current Forest Park Parkway.

Therailroad ownership along this right-of-way changed hands several times and eventually in
1901 it became the Rock Idand Railroad. Archival photographs from the late 1910s reveal at
least four tracksalong the Forest Park Par kway/Millbrook right-of-way and only amud service
road running alongside.

It isin this setting, along thisiron road, that the four historic districts were built. In fact, the
railroad proximity allowed for easy accessto building materialsand to a meansof transportation
in atime before the automobile. Therailroad provided a meansto bring construction materials
and suppliesto the World’s Fair of 1904 and to the nascent Washington Univer sity Campus. As
was mentioned in earlier discussion, Maryland Terrace was overtly marketed to prospective
homebuyer s, asaneighborhood with good accessto downtown bound commuter trains. Thissame
historictranst system served Washington Univer sity and Par kview with a stop near the present-
day Washington University Power Plant along Millbrook.

The advent of privateautomobilesrequired apaved road to bebuilt in the 1930salong Millbr ook,
then known as the Rock Idand Road. It was not until 1941, that this stretch was formally
dedicatedasMillbrook, a4-laneboulevard. Therailroad had by then been reduced totwo tracks
running along thenorth side of theright-of-way. In theearly 1960s, with theloss of the street car
system, thisrailroad right-of-way finally becameall-vehicular and, except for somewideningand
loss of plantings, appear s much today asin the early 1960s.

MetroLink Design Alternatives and Historic Districts

Under the At-Grade/Grade-Separ ated Combination Alter native (Downtown Clayton Elevated)
there is the potential that one residence may be displaced within the Maryland Terrace
Neighborhood. This potential loss of one residence occurs directly adjacent to the alignment
right-of-way on thewestern part of Maryland Terraceand north of theBally’ sHealth Club. This
potential displacement isdueto thetransition of thetrack from below-gradeto an above-grade,
elevated position in order to crossover Forsyth Boulevard and run along Forest Park Parkway
(Downtown Clayton Elevated). Thetrain and track postion is still underground asit passes by
the residence next to the one which might be displaced, so this residence is unaffected by the
potential displacement near by.

Withrespect tohistoricstructures, thedesignation of an historicdistrict recognizesthecollective
value of the defined properties as being equal to the value of each particular property. Though
thisresdenceisnot aregistered property in itself, it hasbeen determined to bea contributing’
property. A " contributing™ designation meansthat it ishistoricand it istobetreated asif it were
on the National Register. The decision to displace this residence would be considered an
" Adverse Effect” on thishistoric property. If thisresidenceisdisplaced, then coordination with
the Missouri State Historic Preservation Office would be appropriate.
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For the At-Grade/Grade-Separated Combination Alternative, additional right-of-way could be
requiredfor theMetroL ink extension from theresidential propertiesin Maryland Terraceinthe
southwest cor ner of theBig Bend/For est Par k Par kway inter section. Nodisplacementswill occur .
Thisright-of-way acquisition at theM etroL ink station location for both the At-GradeM edian and
the South Edge options would be an impact on these historic properties.

Outsde of the Downtown Clayton Elevated section option discussed above, which may takeone
residence within Maryland Terrace, the effect of the Cross-County MetroLink Extension on
these historic propertiesis one of No Adverse Effect.” The return of rail service, from the
historic preservation perspective, is a restoration of the historical setting for all of these
neighborhoods.

Inreferring back to the Section 106 and Section 4(f) review criteria, for adverse affects of a
project on historic structures and digricts, the following should be consider ed:

1. Except as noted above, the MetroLink extension alter nativesdo not alter or destroy any of
the historic properties. In all other locationsthan those mentioned above, thealter nativesare
outside of the historic district property lines.

2. Thepropertiesarenot isolated fromtheir environment by thisMetroLink extenson. They are
better connected toit. The proposed M etroLink extension doesnot crossin front of themain
access pointsto these neighborhoods, rather it runsalongside the districts.

3. TheMetroLink extension adjacent to the historic neighborhoodsis not out of char acter with
these neighborhoods. The MetroLink may serve to restore some of the former urban
character, whenrail servicewasan integral factor in theoriginsof thesedistricts, which were
founded asrail commuter neighborhoods.

MetroLink Design Compatibility with Historic Districts

The return of rail traffic to thisright-of-way will add urban design elements, some of which have
not been seen in years along this corridor and some of which are entirely new. These new
elements have both visual and audible characteristics. (Audible changes to this corridor are
discussed in Section 5.4.3 of thisdraft environmental report.) New or returning visual features
will be present whether the MetroLink extension is placed underground or above ground.

Under theFully Grade-Separ ated Alter native, under ground track, station stopsand other below-
grade railroad infrastructure will of cour se have no visual effect on the historic properties. The
above-grade componentsof an under ground alignment, whichinclude: sairs, elevator enclosures,
railings, canopies, roofs, walkways, landscaping, signage, lighting and other above-gradeitems,
will be seen and must be designed to be compatible with the architectural features, which are
uniqueto these historic digtricts.
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The At-Grade/Grade-Separated Combination Alternative alignment options bring additional
MetroLink system features into view. The greater number of components of the at-grade
alignments must bedesigned for an appropriatefit with theadjacent historic buildings. Additional
transt eementswith an at-grade alignment include: thetrack and its adjacent bed, separation
elementsto keeptherailroad right-of-way from other adjacent uses, station stop platformsand
ramps, additional lighting, and the catenary poleswhich support thetrains power lines.

Design compatibility isenhanced by incor porating the following measures.

1. New transit elements should be designed with consideration given to existing predominant
building materials, existing building scale and existing form and detail.

2. New transit elements should be designed with consideration given to historical materials,
scale, form and detail which might have existed or did exist when the original railroad ran
through thisright-of-way.

3. All design for station stops and access, track profile, catenaries, lighting, signage and
plantings should be reviewed with the interested public to allow residents of these
neighbor hoods to haveinput into thedesign processand final form of thesetransit elements.

MetroLink Enhancement of the Historic Districts

This current transportation right-of-way, including the defined adjacent historic districts, is
generally well-maintained, well-used and fully-developed. The extenson of MetroLink in this
right-of-way brings obvious transportation and economic advantages and infrastructure
improvements. The return of rail service to this historic architectural corridor, if handled
sensitively, will not inhibit, degrade or otherwise compromise the historically-important current
land uses. Thereturn of rail serviceoffersthepossibility of returningtoamorecorrect historical
setting for these neighborhoods and ther eby may lead to their actual enhancement as historical
I esour ces.

Archaeological

During construction the potential existsthat previoudy unknown ar cheological resour ceswill be
encountered. The potential for adverse impactsis greatest when soil is being excavated for
tunneling, trenching, and/or other typesof construction activity. Thepotential for adver seimpacts
islowest when thetracks are eevated or following the existing grade and soil disturbancesare
minimized. Adverse impacts could include construction delays, increased construction costs
and/or loss of significant ar chaeological resour ces.
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. Fully Grade-Separated Alternative. TheFully Grade-Separ ated Alter nativewith theDeer
Creek Terminal Station has the highest potential for impacts. This combination and
alternative would have the greatest amount of soil disturbance.

. At-Grade/Grade-Separated Combination Alternative. The At-Grade/Grade-Separ ated
Combination Alternative ending at L ansdowne with the Downtown Clayton Elevated,
GalleriaElevated and L aclede Station Road At-Grade/Elevated Alter nativeshastheleast
potential for impacts. This combination alter native would have the least amount of soil
disturbance.

Parklands
Carondelet/Brentwood At-Grade

The proposed option in the At-Grade/Grade-Separated Alternative that travels at the surface
along Brentwood Boulevar d from Car ondelet south to Shaw Park Driveand then turnswest along
Shaw Park Drivetoreach the CMT right-of-way will require an easement or taking from Shaw
Park at the southeast corner of the park. There have not been any Section 6f Land and Water
Conservation Funds expended in this park, according to information provided by the Missouri
Department of Natural Resour ces.

The turn from Brentwood Boulevard to Shaw Park Drivewill takea corner of the souther nmost
tennis court. Theoverall right-of-way requirement from Shaw Park would be 0.7 acres. With this
particular option, the physical impact isnot intrusiveto the main functions of the park; however,
thiswould result in theloss of oneof thetenniscourts. Therewould bevisual impactsassociated
withthelight rail alignment running along the souther n portion of thepark along Shaw Park Drive
and theview into the park. For viewsfrom the park, viewsto the south and east arealready part
of an urban transportation environment and include Brentwood Boulevard, Shaw Park Drive, and
For est Park Par kway. With theseactiveur ban transportation elementsadjoining theedgesof the
park and the light rail alignment running along the edge of these roadways, the noise impacts
should be minimal.

5.4.7 Achieve Equity in Termsof Project Benefits and Cost

This section presents equity comparisons in termsof MetroLink investment for each section of
the Cross-County corridor, number of rider sgenerated per investment, and per centageof riders
generated in each section per MetroLink investment. Tables5.4-8 through 5.4-12 compar ethe
ridership per capital cost by corridor section for the Fully Grade Separ ated and At-Grade/Grade
Separ ated alter natives plus the section options that are included as part of that section. The
corridor sections and the costs listed these tables incor por ate costs listed in the Capital Cost
Estimates Draft Technical Report. A description of the corridor sectionsisasfollows:
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Section 1

Section 2

Section 3.1

Section 3.2

Section 4

Table 5.4-8
RIDERSHIP VS. CAPITAL COST INVESTMENT
CROSS-COUNTY METROLINK EXTENSION

SECTION 1. FOREST PARK THROUGH UNIVERSITY CITY

Forest Park through University City (2.55 miles long; City of St. Louis and
University City)
LRT Stations: Skinker, Big Bend

Downtown Clayton (1.5 mileslong; City of Clayton)
LRT Stations:. East Clayton (Carondéet Plaza), Downtown Clayton

[-170 (CMT or Brentwood Blvd.) Through Galleriato Manchester Road (2.36
mileslong; Richmond Heights and Brentwood)
LRT Stations: Galleria, Eager Road, Hanley Road (future), Manchester Road

Manchester (Along CM T) through Sunnen to Deer Creek (1.04 mileslong; City
of Maplewood)
LRT Stations. Laclede Station Road, Big Bend, Deer Creek

Deer Creek (over 1-44) toLansdowneAve. (.73 mileslong; City of Shrewsbury)
LRT Stations: Lansdowne

Corridor Alternatives Alternative Options
At Grade/ Skinker and
Ridership at Grade Big Bend
MetroLink Stations Fully Grade Separ ated Separ ated South Edge Transit

(Daily Boardings) Lansdowne  Deer Creek Combination At Grade!  Underpasses’
Skinker Boulevard 184 182 173 173 173
Big Bend Boulevard 928 924 883 883 883
Total Boardings (Section 1) 1,112 1,106 1,056 1,056 1,056
Total Boardingsfor Corridor 25,772 25,532 23,003 23,003 23,003
Capital Cost by Alternative
(Section 1) ($1,000,000s) 141.4 1414 79.3 96.6 104.8
Total Capital Cost for Corridor
($1,000,000s) 517.9 474.4 377.4 394.7 403.9
1 Nochangein MetroLink ridership for transit or roadway options.
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Table 5.4-9

RIDERSHIP VS. CAPITAL COST INVESTMENT

CROSS-COUNTY METROLINK EXTENSION
SECTION 2. DOWNTOWN CLAYTON

Corridor Alternatives Alter native Options
Fully Grade At-Grade/ | Downtown | Downtown
Separ ated Grade- Clayton Clayton |Forest Park | Carondelet/
Rider ship at MetroLink Lans  Deer Separated | Elevated | Elevated |Parkway At-| Brentwood
Stations (daily boardings) | downe  Creek |Combination § Option1 | Option 2 Grade At-Grade
Fast Clayton 1,160 | 1,160 1,050 0 0 1,160 1,050
Powntown Clayton 3,739 | 3,636 3,290 2,342 2,342 2,342 3,290
Total Rider ship (Sec. 2) 4,899 | 4,796 4,348 2,342 2,342 3,502 4,348
Total Ridership for Corridor | 25,772 25,532 23,003 20,310 20,310 21,470 23,003
Capital Cost by Alternative 92.0 92.0 55.7 56.2 58.8 54.1 440
Sec. 2) ($1,000,000s)
Total Cost for Corridor 517.9 | 474.4 377.4 380.5 383.1 378.4 365.4
$1,000,000s)
Table5.4-10

RIDERSHIP VS. CAPITAL COST INVESTMENT
CROSS-COUNTY METROLINK EXTENSION
SECTION 3.1: CMT (GALLERIA TO MANCHESTER)

Corridor Alternatives Alternative Options
At-Grade/
Fully Grade-Separ ated Grade-
Ridership at MetroLink Stations Separated Galleria Deer Creek
(daily boardings) Lansdowne | Deer Creek | Combination Elevated Terminus

Galleria 1,255 1,215 764 1,083 1,215
Eager Road 2,133 1,920 2,026 2,234 1,920
Hanley Road (future) N/A N/A N/A N/A N/A
Manchester 554 287 477 1,561 287
Total Boardings Section 3.1 3,942 3,422 3,267 4,818 3,422
Total Boardingsfor Corridor 25,772 25,532 23,007 23,166 25,532
Capital Cost by Alternative (Section
3.1) ($1,000,000s) 85.5 85.5 55.5 76.2 55.5
Total Capital Cost for Corridor
($1,000,000s) 517.9 474.4 377.4 398.1 333.1
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Table5.4-11

RIDERSHIP VS. CAPITAL COST INVESTMENT
CROSS-COUNTY METROLINK EXTENSION
SECTION 3.2 CMT (MANCHESTER TO DEER CREEK)

Corridor Alternatives

Alternative Options

At-Grade/
Fully Grade-Separated Grade- L aclede
Ridership at MetroLink Stations Separated Station Deer Creek
(daily boardings) Lansdowne | Deer Creek | Combination Road Terminus

L aclede Station Road N/A 122 N/A 406 401
Big Bend N/A N/A 245 N/A N/A
Deer Creek 258 4,287 N/A N/A 5,473
Total Boardings Section 3.2 258 4,409 245 406 5,824
Total Boardingsfor Corridor 25,772 25,5632 23,003 25,288 25,5632
Capital Cost by Alternative (Section 45.2 45.2 33.1 35.7 44.0
3.2) ($1,000,000s)
Total Capital Cost for Corridor 517.9 474.4 3774 380 333.1
($1,000,000s)

Table5.4-12
RIDERSHIP VS. CAPITAL COST INVESTMENT
CROSS-COUNTY METROLINK EXTENSION
SECTION 4. DEER CREEK TO LANSDOWNE

Alternative
Corridor Alternatives Option
_ _ _ _ Fully Grade-Separated At-Grade/Grade-
Ridership at MetroLink Stations Separated Deer Creek
(daily boar dings) Lansdowne Deer Creek Combination Terminus
Lansdowne 5774 0 5,353 0
Total Boardings Section 4 5774 0 5,353 0
Total Boardingsfor Corridor 25,772 25,532 23,003 25,532
Capital Cogt by Alternative 55.2 — 55.2 0
(Section 4) ($1,000,000s)
Total Capital Cost for Corridor 517.9 — 377.4 333.1
($1,000,000s)
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Table5.4-13
OVERALL CAPITAL COST PER MILE
CROSS-COUNTY METROLINK EXTENS ON

t. tem ost per Mile by Section by Alter native ($1,000,000s
1 Alternative 1A 1B Skinker/Big 1C
Bend
Transit
Under passes
Cost 79.3 96.6 104.8 141.4
Cogt/Mile 31 38 42 55
2 Alternative 2A 2A-1BRD 2B 2B-1 2C 2D 2]
Cost 55.7 43.7 92.0 93.9 56.2 588 54.1
Cost/Mile 37 29 61 63 37 40 37
3.1 Alternative 3.1A 3.1B 3.2C
Cost 55.5 85.5 76.2
Cost/Mile 24 36 32
3.2  Alternative 3.2A 3.2D 3.2E 3.2A1 3.2D1 32E1
Cost 33.1 35.7 45.2 44.0 54.6 56.9
Cost/Mile 32 34 43 42 53 55
4 Alternative 4A
Cost 55.2
Cost/Mile 76
Over- Alternative | AG/DC AG/L AG/L/LC AG/L/Elev/  AG/UP/FPP/L FL
all LC C/L
Cost 333 377 380 401 404 518
Cost/Mile 44 46 46 49 50 63

Definitionsfor Table 5.4-13
Section 1: Forest Park through Univer sty City
1A at-grade 1C  underground
1B south edge Skinker and Big Bend under passes with 1A

Section 2: Downtown Clayton

2A at-gradevia Meramec 2B(1) underground bored tunne
2A(1) at-gradevia Brentwood 2C elevated—Bally's
2B underground cut/cover 2D  elevated—Maryland
2] Forest Park Parkway at grade

Section 3.1: CMT Galleriato Manchester
3.1A CMT 3.1C Galleria elevated
3.1B underground
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Section 3.2: CMT Manchester to Deer Creek

3.2A
3.2A(2)
3.2D

belowground at Business Park
Deer Creek terminal with 3.2A
Laclede Station Road

Section 4: Deer Creek to Lansdowne

4A

Corridor Alternatives

AG/DC
AG/L

elevated

AG/L/LC

AG/L/Elev/LC

AG/UP/FPP/LC/L

F/L

Table5.4-14
RIDERS PER CAPITAL COST INVESTMENT
CROSS-COUNTY METROLINK EXTENSION

3.2D(1)

3.2E

3.2E(1)

3.2E

Deer Creek terminal with 3.2D
Elevated at Business Park
Deer Creek terminal with

at-grade/grade-separ ated combination ending at Deer Creek
at-grade/grade-separ ated combination ending at L ansdowne
at-grade/gr ade-separ ated combination following the Laclede Station
Road alignment ending at L ansdowne

at-grade/grade-separ ated combination,includingGalleriaelevated and
L aclede Station Road, ending at L ansdowne

at-grade/gr ade-separ atedcombination, including Skinker and BigBend
transit underpasses, Forest Park Parkway at-grade, Laclede Station
Road alignment, ending at Lansdowne

fully grade-separ ated ending at L ansdowne

stimat ear ally Boardingsfor aily Boardings per $million o
Stations Capital Cost
Fully Grade- At-Grade/Grade- At-Grade/Grade-
No. of Separated Separated Fully Grade- Separated
Section Stations Alternative Combination Separated Combination
12 3 4,039 3,389 29 43
2P 1,112 1,056 9 17
2 2 4,899 4,348 53 81
31 3 3,942 3,267 46 59
32 1 258 245 4 5
2° 5,874 108
4 1 5,774 5,353 105 97
Overall 50 61
& IncludesForest Park station and associated capital costs.
Excludes Forest Park station, with reduction in capital cost of $16 million for this section of each
alternative.
¢ AssumesDeer Creek terminal station with a L aclede Station Road alignment.
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5.4.7.1 Comparing Positive and Negative | mpacts per Municipality
5.4.7.1.1 Introduction

The pur poseof thisequity measur eistoensur ethat low-incomehouseholds, minority households,
and minority business enterprises do not suffer a disproportionate share of adverse
environmental impactsresultingfromtheCross-County M etr oL ink Extension pr oj ect. Executive
Order 12898, which addressestheissue of environmental justice, was used as guidancefor this
review. Through evaluating potential environmental impacts of the Fully Grade-Separated and
At-Grade/Grade-Separ ated Combination Alter nativeswith regard tominority and/or low-income
communities, this equity analysis ensuresthat personsor populations:

. Arenot discriminated against in major project decisons, or
. Denied the benefits of the project; or
. Burdened with a disproportionate shar e of the impacts

Sections 5.4.7.1.2 through 5.4.7.1.5 discuss the results of the equity analysis, as applied to
criterion 4G, measured, asoutlined in Table 1-2 in Section 1 of thisreport.

Thisequity review also addressesissuesrelated to Title VI Fixed Facility Impacts. Title VI of
the Civil Rights Act of 1964 requires that federal programs and expenditures are not
discriminatory and that the benefits of federal investments and program are shared acrossthe
population. Guidanceisprovided in FTA Circular C 4702.1 regarding the Title VI fixed facility
impact analysis. Subsections 5.4.7.1.6 through 5.4.7.1.10 discuss the results of this analysis
review.

5.4.7.1.2 Community Engagement Opportunities for Decision-Making | nvolvement

Community engagement outreach efforts to date have included newsletters, media
announcements, public meetingsand for ums, wor king gr oup meetings, an infor mation hotlineand
web site, and other methods of contacting the concer ned residents, business owner s, and other
stakeholdersin the Cross-County MetroLink corridor. These opportunities for involvement by
all populations are documented in the October 1998 memorandum titled Phase | Summary of
Community Engagement Activities and Other Community Involvement, as well as other
summary memor andums.

5.4.7.1.3 Disproportionate Distribution of | mpacts and Benefits

In this environmental analysis of the corridor, alternatives and options were analyzed for
disproportionate impacts to minority and low-income populations as well as minority business
owners. Table5.4.7-1 showsthe minority and low-income populationsby censustract in all parts
of thestudy corridor. For example, censustracts 1051, 1052, and 1121 areimmediately adjacent
to and north of Millbrook Boulevard and Forest Park Parkway, east to west, respectively. This
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area of the corridor represents a transition from higher income/lower minority percent areas
south of Forest Park Parkway and Millbrook to lower income/higher minority percent north. In
additiontothehigher minority populationsin thenortheastern part of the Cross-County corridor,
minority populations are distributed throughout the municipalities. The City of Shrewsbury has
the lowest minority population, at 4.0 per cent. All personsin the Cross-County corridor will have
equal accessto the MetroLink extension, which isone of the benefits of the project.

Once the MetroLink extension isin operation, all residents of the corridor will experience the
same benefitsof increased accessibility and mobility, asdescribed in Section 5.2. TheMetroL ink
Segment | extension will expand theexisting M etroL ink system between the downtown Clayton/
Forest Park areaand Shrewsbury and offer impr oved accesstocommer cial, retail, industrial, and
other major activity centersin the Cross-County corridor. This improved access will in turn
expand theopportunitiesfor work, recreation, and shopping in ar easprevioudy unaccessible by
those who either do not own vehicles or currently commute by bus. Therefore, the benefit to
minority and low-income populationswould be equal to, if not greater than, the benefit to other
populationsin the Cross-County corridor.

5.4.7.1.4 Anticipated Environmental | mpacts

There areno anticipated negative impactsto the natural or urban environment that would have
disproportionate adverse effects on minority or low-income populations or minority-owned
businesses within the corridor.

5.4.7.1.5 Environmental Justice Mitigation

No adver se impacts are anticipated for either the Fully Grade-Separ ated Alter nativeor the At-
Grade/Grade-Separated Combination Alternative or the alternative options,; therefore, no
mitigation measures ar e recommended.

5.4.7.1.6 Potential Impact on Minority Communities near LRT Stations

Giventhelimited impactsthroughout the Cross-County corridor near LRT stations, asdescribed
throughout Section 4, low-incomeand minor ity communitieswill not bear adisproportionateshare
of any negativeimpactsassociated with thisproject. Thesepopulations, which aregenerally more
transt-dependent, will benefit from better accessto MetroLink stations and improved bus-to-
MetroLink linkagesintheir neighborhoods. I n addition, all per sonsin thecorridor will haveequal
accessto the Cross-County MetroLink extension.
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Table54.7-1
MINORITY AND LOW-INCOME POPULATIONS
METROLINK EXTENSION SEGMENT | CORRIDOR

Total Median Percent Below Percent Below
Populatio Percent Household Poverty 50% of
Geographic Areat n Minority  Income L evel? Poverty L evel
St. Louis County 993,529 15.8%  $38,127 5.6% 2.6%
City of St. Louis 396,685 49.0 19,458 24.6 12.8
Census Tract 1051 3,810 34.6 29,609 225 12.2
Census Tract 1052 3,073 70.5 23,165 304 15.0
Census Tract 1121 4,998 38.6 23,776 21.7 7.3
University City 40,087 51.1 32,150 12.8 7.0
Census Tract 2161 6,716 43.8 19,178 31.0 18.7
Census Tract 2162 8,367 20.3 41,747 6.4 31
Clayton 13,874 9.3 44,218 4.6 2.8
Census Tract 2163 5,812 11.3 34,420 111 7.1
Census Tract 2164 5,256 4.8 47576 4.3 29
Census Tract 2165 3,276 12.6 46,051 3.8 2.2
Brentwood 8,150 6.7 38,854 29 1.3
Census Tract 2172 2,578 16.6 24,623 8.2 1.7
Census Tract 2173 2,821 11.6 32,846 4.4 2.2
Richmond Heights 10,448 175 32,237 7.3 1.7
Census Tract 2166 2,545 8.3 40,611 34 1.1
M aplewood 9,962 17.3 21,492 114 3.7
Census Tract 2170 3,378 11.3 22,628 9.4 1.7
CensusTract 2171 1,307 20.2 22,392 7.6 3.7
Shrewsbury 6,416 4.1 35,246 52 0.6
Census Tract 2196 6,789 4.0 35,252 4.8 0.5
Total/Avg. Municipal® 88,937 29.4 33,058 9.2 4.3
Total/Avg. Cens. Tract 60,726 21.8 29,525 13.6 6.1

Source: U.S. Census Bureau, 1990.

1 A censustract may overlap into an adjacent municipality.

2 Thepoverty threshold for a family of four was $12,674 in 1989, which was used in the
1990 U.S. Census.

3 Doesnot includethe City of St. Louisor St. Louis County.
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5.4.7.1.7 Potential Environmental | mpacts

The environmental impacts have been addressed throughout Section 4 of this Draft
Socioeconomic and Environmental Analysis Technical Report. The following environmental
impacts are generally not significant to minority and low-income populations for the reasons
outlined:

a. Noise/Vibration

. Projected LRT noise levelswill not cause any adver se effects.

. Mitigation for short-term construction-related noiseisaddressed in Section 5.4.3 of this
report.

. No vibration impactswill occur to minority or low-income resdences.

b. Air Quality
. Theresults of the project-specific air quality analysis show no exceedances of NAAQS
standardsin the Cross-County MetroLink corridor.
. The Cross-County MetroLink extenson would provideimproved, high-occupancy public
trandgt, and it ispart of a conforming L ong-Range Transportation Plan.

C. Water

. No streamsor other Watersof theU.S. will experiencelong-ter m effectsfrom the Cross-
County MetroL ink extension.

. Best Management Practices (BMP) will be implemented to minimize soil erosion and
sedimentationtomaintain water quality in thestreamsthat arecrossed duringM etroLink
construction.

. A nationwide Corps 404 per mit may berequired for the minor wetland impact south of 1-
44 at the Lansdowne station. No minority populations or businesses are located in this
area.

54.7.1.8 Description of Significant Changesor | mpacts on Minority-Owned Businessesand
Communities

Minority-owned businesses will not be adver sely affected by the construction and operation of
the Cross-County MetroLink extension and may benefit from increased business as economic
development and redevelopment occur alongtheCr oss-County cor ridor. Short-term construction-
related impacts to businesses and communities along the MetroLink alignment will occur;
however, minority-owned businesses and communities will not experience a disproportionate
shar edof construction-r elated impacts. Mitigation measur esfor construction-related impactsare
discussed in Section 5.4.5. There will be no reduction in Bi-State bus service to adjacent
neighborhoods or minority businesses and households. I ncreased transit service isanticipated,
as busrouteswill be coordinated with MetroLink service and station locations.
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5.4.7.1.9 Minority-Owned Businesses and Disposition of Relocation Program

Asdescribed in Section 5.4.2, theconstr uction of the L ansdowneter minusstation and M etroL ink
maintenance and storage facility will require the displacement of 18 businesses. Business
relocations will be accomplished in accordance with the procedures of the Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970 and the Uniform Relocation Act
Amendments of 1987, known jointly as the Uniform Relocation Assistance Act. Research and
field investigations indicate that none of these businesses is minority-owned. A review of the
Missouri Minority Business Directory confirmed that none of the businesses to be displacedby
any of theCross-County MetroL ink alter nativesisminority-owned. T her efor e, noadver sesocial
or economiceffectstominority-owned businesseswill occur becauseof thenecessary r elocations.

5.4.7.1.10 Title VI Mitigation

As aresult of the Title VI fixed facility impact analysis conducted for this project, it has been
determined that the impacts relating to Title VI are generally not significant. Therefore, no
mitigation measures beyond those stated in Section 4 of thistechnical report arerecommended.
5.5 Cogtsand Financial Capacity

5.5.1 Maximize Cost-Effectiveness

This criterion deals with the effectiveness of the investment. It examines costs in relation to
measur es of effectiveness.

5.5.2 Capital Costs

A separate document contains the estimate of capital costs, which will not be repeated here
except in summary terms.

The capital costs! for alternatives and section options are as follows:

Corridor Alternatives

(in $M)
. Fully Grade-Separated $518
. At-Grade/Grade-Separ ated Combination 377
Section Alternative/Options:
. South Edge At-Grade $394°

Rounded to the nearest $1,000,000.
2 When in conjunction with the At-Grade/Grade-Separated Combination Alternative.

3 Whenin conjunction with the Fully Grade-Separated Alternative.
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. Skinker Boulevard and Big Bend Boulevard Under passes (Transit) 4032

. Skinker Boulevard Under pass (Roadway) 3872
. Downtown Clayton Elevated 3782
. Forest Park Parkway At-Grade 3762
. Downtown Clayton At-Grade via Carondelet/Brentwood 3652
. Galleria Elevated 399°
. L aclede Station Road 3807
. Deer Creek Terminal 333%/474°

I ncludedwith these costs, $98,600,000 (common to all alter natives) isestimated to cover the cost
of vehicles(train sets, vehiclesfor expanded local bus service, and vehiclesfor the Forest Park
Circulator), plus some capital cost for facilitiesfor the Forest Park Circulator.

Considering the cost differ ences' compared to the least costly alter native, thefollowing results:

(in $M)
. Deer Creek Terminal with At-Grade Combination Alternative (least cost) $333
. Downtown Clayton At-Grade via Carondelet/Brentwood +$32
. Forest Park Parkway At-Grade +$43
. At-Grade/Grade-Separ ated Combination Alter native +$44
. Downtown Clayton Elevated +$45
. L aclede Station Road/L ansdowne +$47
. Skinker Blvd Under pass (Roadway) +$54
. South Edge At-Grade +$61
. Galleria Elevated +$65
. Skinker Boulevard and Big Bend Boulevard Under passes (Transit) +$70
. Deer Creek Terminal with Fully Grade-Separated Alter native +$141
. Fully Grade-Separated Alternative +$185

Another comparison of the capital cost is to estimate the overall cost per mile of transit line.
These results are summarized by section of the corridor and for the corridor overall.

Cost by Section

Section 1: Forest Park through University City

(1) At-Grade Alternatives $31 to $42 million per mile
(20 Underground Alternative $55 million per mile

Section 2. Downtown Clayton

(1) At-Grade Alternatives $29 to $37 million per mile
(2) Elevated Alternatives $37 to $40 million per mile

1 Rounded to the nearest $1,000,000.
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(3) Underground Alternatives $61 to $63 million per mile
Section 3.1: CMT - Galleriato Manchester Road

(1) At-Gradeon CMT $24 million per mile
(2) At-Gradewith Elevated at Galleria $32 million per mile
(3) Underground on Brentwood/Galleria Parkway with At-Gradeon CMT $36 million per mile

Section 3.2;: CMT - Manchester Road to Deer Creek

(1) At-Gradewith Underground through Sunnen Business Park $32 million per mile
(2) At-Gradewith Laclede Station Road Alignment $34 million per mile
(3) At-Grade with Elevated through Sunnen Business Park $43 million per mile
(4) Deer Creek Terminal Options:
(@ With Underground through Sunnen Business Park $42 million per milet
(b) With Laclede Station Road $53 million per mile!
() With Elevated through Sunnen Business Park $55 million per milet

Section 4: Lansdowne Avenue
(1) Elevated $76 million per milet

Relativeto the overall corridor alternativesidentified above, the cost per mile would be:

. Fully Grade-Separated $63 million per mile
. At-Grade/Grade-Separated Combination $46 million per mile
. South Edge At-Grade $48 million per mile
. Skinker and Big Bend Under passes $49 million per mile
. Downtown Clayton At-Grade with Brentwood $45 million per mile
. Downtown Clayton Elevated $47 million per mile
. Forest Park Parkway At-Grade $46 million per mile
. Galleria Elevated $49 million per mile
. L aclede Station Road $46 million per mile
. Deer Creek Terminal $44 to $64 million per mile

5.5.3 Operating and M aintenance Costs

Operating and maintenance (O/M) costs are discussed in a separate document. Estimates of
O/M costs are based upon the following unit costsfor variable items:
MetroLink: $1.45 per revenuemile
$33.91 per revenue hour
Local Bus.  $1.34 per vehiclerevenue mile
$34.78 per vehicle revenue hour

1 These costsinclude the terminal station maintenance and yard facility.
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The overall estimated basic operating cost for the Fully-Grade Separated Alternative is
$15,300,000 per year ($9.65million for MetroL ink, and $5.65 million for local busand the For est
Park Circulator ). Compared tothe other basic alter native(At-Grade Combination), these O/M
costswould bethesame. Thelocal busand Forest Park Circulator costs areidentical for each
alternative. For MetroLink operations, the difference in estimated trave time is not large
enoughtochangefleet requirements, hence, theestimated annual M etroL ink car milesand hours
should bethe same.

Based upon the estimated rider ship and the assumed fares, it isestimated that far ebox revenue
will be $3to $4 million per year. Thisamountsto afarebox recovery rate of approximately 50%.
Farebox revenue for every 1,000 daily riders (boarding) amounts to about $175,000 per year.
Since theestimated rider ship for thebasic At-Grade Combination Alter nativeis 2,800 boar dings
per day lower, thisalter nativewould haveadightly lower farerevenue potential of $490,000 per
year.

Relative tothevarioussection options, theoverall O/M costswould not besignificantly different.
Fare revenue could be somewhat different asfollows:

1 Downtown Clayton Elevated
. 5,400 fewer boardings compar edto the basic Fully Grade-Separ ated alter native,
or about $900,000 lessrevenue per year.
. 2,700 fewer boardings compared to the basic At-Grade Combination alter native,
or about $475,000 lessrevenue per year.

2. Forest Park Parkway At-Grade
. 4,300 fewer boardings compared to basic Fully Grade-Separated alternative, or
about $700,000 lessrevenue per year.
. 1,500 fewer boar dings compar ed to the basic At-Grade Combination Alter native,
or about $260,000 lessrevenue per year.

3. Galleria Elevated
. 300 more boardings per day compared to the basic At-Grade Combination, or
about $50,000 mor e revenue per year.

4. L aclede Station Road
. 150 more boardings per year compared to the basic At-Grade Combination, or
about $30,000 morerevenue per year.

5. Deer Creek Terminal

. 200 fewer riders per day relative to the basic Grade-Separated Alternative, or
about $35,000 lessrevenue per year.
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5.5.4 Capital Cost Benefits

From a cost-effectiveness per spective, the consideration focuses on the benefits that the added
investment would produce. Based on the analysisresultsidentified in thisreport, benefits can be
associated with each increment of added cost. Benefits may be real or perceived, measurable or
gualitative.

5541 Deer Creek Terminal with basic corridor alternative - At-Grade/Grade-Separated
Combination

1. Would extend high-quality transit service seven milesinto St. Louis County, expanding
accessibility and enhancing mobility.

2. Accessibility enhancements would benefit several major activity centers, including
downtown Clayton, Galleriaarea, Eager Road/Promenade/Hanley Industrial Court area, and
Sunnen Business Park/Deer Creek Center area.

3. Accessibility could stimulateredevelopment oppor tunitiesin M aplewood and thenorthern
edge of Shrewsbury and reinforce the region's core communities.

4, Would provide a strategic transportation link connecting employment centers and low-
income job seekers.

5. Would reduce existing transit travel time using bus by 50 percent for tripsalong the 7 to
8 milelong Segment | portion of the Cross-County corridor.

6. MetroLink would expand transportation capacity in termsof capability to accommodate at
least 3,000 people per hour in each direction, with the potential to serve 4,000 people per
hour in each direction. In comparison to thetraffic capacity of freeway lanes, the two-track
MetroLink lineis equivalent to 2.5 to 3.5 freeway lanes. With high traffic growth in the
Cross-County corridor, added transportation capacity will be essential to serve expected
travel demand.

7. Along with MetroLink, there would be expansion in local modes of access. This would
include morelocal busservice, expansion of park-n-ridefacilities, and improvement to the
Forest Park area circulator system. Local bus service enhancement would occur
throughout the corridor, with added concentration of service in the south and southwest
suburban area. Major park-n-ride facilities would be located to be accessible from two
major freeways: 1-64 and |-44.

8. Asan electric-power ed transit mode, M etroL ink would aid in reducingair pollution through
its own operation and by attracting auto usersto transit.
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10.

11.

12.

12.

Stations would be located to be convenient within the Cross-County corridor; i.e., at nine
locations. Stations would be within reasonable (one-quarter mile) walking distance of
significant land uses, but not too closely spaced to dow down overall train speed in the
corridor.

Stations would be designed to be safefor ridersand be aesthetically appropriatetofitin
with surrounding areas.

Operationswould be designed to promote safety, especially in locations wher e at-grade
operations would occur. The majority of thealignment (85 per cent) would bein exclusive
right-of-way for MetroLink; e.g., no at-grade conditions wher e tracks would be crossed
by other vehicle or pedestrian traffic. For the 15 percent of the alignment that would be
in a semi-exclusive situation (as defined by at-grade crossings, intersections, and
approximately seven blocks in downtown Clayton where pedestrians could cross tracks
at grade in mid-block locations), new traffic signal facilities and operations would be
employed, along with highly improved traffic sgns and markingsto minimize therisk of
accidents.

As aresult of MetroLink construction, various other infrastructur e benefits would be
realized, including:

a. Reconstruction/rehabilitation of significant sections of Forest Park Parkway
(DeBaliviereto Skinker) and Millbrook Boulevard (Skinker to Pershing).

b. Rebuilding and widening of the DeBaliviere Avenue bridge (at the Forest Park
MetroLink station).

C. Replacement of CMT bridge over Manchester Avenue, with widening of
Manchester Avenue.

d. Streetscape improvements along Forest Park Parkway, Millbrook Boulevard,
Carondelet Plaza, Carondelet Avenue, and M eramec Avenue.

e. Pedestrianway and sdewalk improvements throughout the corridor.
The location of the tracks on the CMT near Forest Park Parkway would provide a
convenient opportunity to expand MetroL ink (Cross-County Segment 1) to the north.

At the Deer Creek station, trackswould belocated so that they could be extended south
aspart of MetroLink expansion, i.e., Cross-County Segment 11.
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55.4.2 At-Grade/Grade-Separated Combination to Lansdowne Avenue (Basic corridor At-
Grade/Grade-Separated Combination alternative)

1. All benefits identified for the Deer Creek terminal (above) would apply here, plusthe
benefit of extending MetroLink service to areas south of 1-44 into Shrewsbury and St.
L ouis (southwest area).

2. Therewould be increased rider ship of approximately 200 boar dings per day.

3. The extension to Lansdowne would expand the accessibility benefits of MetroLink by
including mor e redevelopment ar ea within the more direct influence zone.

4, Lansdowne Avenue connectsto variousmajor arterialsoffering more convenient access
toMetroLink. Thesitewould be morevisiblethan the Deer Creek terminal station site.

5. The extenson to L ansdowne Avenuewould beasignificant link in allowing the southward
expansion of MetroLink into South County.

5.5.4.3 Forest Park Parkway At-Grade (with Basic At-Grade/Grade-Separated Combination)

1 Introduces a different alignment through downtown Clayton that would nearly eiminate
all possible traffic impacts.

2. Maintains two stations for access to major development potentials on east edge of
downtown and near Central Avenue.

3. Would have a low profile, smilar to the highway, to eiminate visual impacts of new
sructuresfor neighborhoodsto the south of downtown.

4, Would have a rdatively sraight alignment through downtown, which will promote
somewhat better MetroLink speed; the absence of sharp horizontal curveswill eiminate
a potential source of noise.

55.4.4 LacledeStation Road (with basicAt-Grade/ Grade Separated Combination alternative
as substitute for underground alignment through the Sunnen Business Park)

1 Would achievesignificantly increased accessibility toemployment in the Sunnen Business
Park and Hanley Road ar ea.

2. Would stimulate and support achievement of local redevelopment goals.

3. Would minimize disruption to existing and significant economic development.
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5545 Downtown Clayton Elevated (with basic At-Grade/ Grade Separated Alternative
Combination as substitute for at-ground alignment through downtown Clayton)

1. For thehigher profileversion, would create a grade-separ ated oper ating environment for
MetroLink, allowing lower travel times by 2 minutesin thissection with norisk of delay;
for thelower profile version, similar benefitswould be provided although therewould be
two at-grade crossingsin the alignment.

2. The higher profile version would create a safer operating environment becauseit would
be an exclusvetranst right-of-way. Thelower profile version would have two at-grade
crossings which would introduce a risk of accident.

3. Would minimizedisr uption duringconstr uction compar ed toalignmentsthroughthemiddle
of downtown.

4, Would entail low risk for construction cost escalation by minimizing the potential impact
of unknown utility system costs.

55.4.6 At-GradeDowntown Clayton viaCarondelet/Brentwood (With basic At-Grade/ Grade
Separ ated Combination alter nativesassubstitutefor at-gradealignment in downtown
Clayton via Carondel et/M eramec)

1 Would avoid potentially significant right-of-way acquisition and displacement along
M eramec Avenue south of Carondelet Avenue. However, the trade-off to thisbenefit is
that:

a. Shaw Park land would need to be used for the transit line; this would require
relocating existing tennis courtsin the southwest corner of the park.

b. At-grade traffic operations would include one more high-volume inter section at
Brentwood Boulevard. This represents more traffic coordination requirements
than would be needed for the M eramec Avenue alignment option.

5547 South Edge At-Grade (With basic At-Grade/ Grade-Separated Combination
Alternative)

1 Would create mor e accessible safer station locations along Millbrook Boulevard with
fewer potential pedestrian/vehicle conflicts.

2. Would increase the potential for more direct linkage to campus development.
3. Would removerisk of potential impactson traffic operationsand reduced level of service

at the Big Bend/Millbrook inter section due to MetroLink operations. However, traffic
conditions at Skinker Boulevard would be wor se when compar edto themedian at-grade
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5.5.4.8

1.

2.

alignment because of the necessity of using signal pre-emption operations and crossing
gates and flashing war ning lights.

Skinker Boulevard and Big Bend Boulevard Underpasses (With basic At-Grade/
Grade-Separated Combination Alternative)

Thetrandgt under pass verson would:

a. Remove any potential risk of impactson traffic operationsand level of serviceat
boththe Skinker/Forest Park Par kway and Big Bend/Millbr ook inter sectionsdue
to MetroLink operations.

b. Eliminatetherisk of accidentsdueto MetroL ink operationsat both inter sections.

Theroadway underpass verson (Skinker Blvd thru lanes) would:

a. Reduce the small potential risk of impacts on traffic operations and level of
service at the Skinker/ Forest Park Parkway intersection by bypassing north-
south traffic.

b. Reducetherisk of accidentsat theinter section but increasetherisk of accidents
at the ends of the under pass due to sight-distance limitations.
C. Along length of theunder passstructureconstrain accesstolocal east-west streets

and driveways along Skinker Blvd to right turn in/out only (no left turns).

55.49 Galleria Elevated

Would promote significant development in the Brentwood Boulevard corridor.

Would create potential for moreridership, i.e., would allow access for increased density
of development with higher overall transportation capacity (dueto MetroLink) allowing
for reduced auto trip generation and lower on-gite parking requirements.

5.5.4.10 Fully Grade-Separated Alternative with Deer Creek Terminal

1.

Added trangit ridership compared to the basic At-Grade/Grade-Separ ated Combination
alternative of 2,500 boardings per day.

Would eliminaterisk of 6to 7 train/vehicle-pedestrian accidentsper year ascompar ed to
the basic At-Grade/Grade-Separ ated Combination alter native.

Would eliminaterisk of reduced trafficlevel of serviceat high trafficvolumeinter sections
(Skinker, Big Bend, Hanley).

Would increase speed of travel by 3 minuteslesstravel time; that would represent 5to

10% reduction in total trip time for typical door-to-door trips in the Cross-County
corridor.
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8.

For trave in the westbound/southbound directions, thereisa potential for expandingthe
area of accessbility to the north and northeast of the Cross-County Corridor.

Would eliminatetherisk of traffic delaysin at-gradelocationswith the potential for more
reliable service.

Since service capacity would not be constrained by street traffic conditions, there would
be the potential to enhance service capacity and schedulerdiability.

More of the line would bein a weather-protected environment.

5.5.4.11 Fully-Grade Separated Alternative to Lansdowne Avenue

1.

Would increaserider ship potential by 200 boar dings per day compared to a Deer Creek
Terminal.

All the benefitsidentified above for the fully grade-separ ated alter native, together with
anincreasein accessbility to and development potential of areasin St. L ouis (southwest
area) and Shrewsbury.

All benefits identified for the Deer Creek terminal (above) would apply here, plusthe
benefit of extending MetroLink service to areas south of 1-44 into Shrewsbury and St.
L ouis (southwest area).

The extension to Lansdowne would expand the accessibility benefits of MetroLink by
including mor e redevelopment ar ea within the mor e direct influence zone.

L ansdowne Avenue connectsto variousmajor arterialsoffering more convenient access
to MetroLink. The sitewould bemorevisiblethan the Deer Creek terminal station site.

The extenson to L ansdowne Avenuewould beasgnificant link in allowing the southward
expansion of MetroLink into South County.

555 Trade-Offs

Benefits are often percelved as non-quantifiable and subjective. Therefore, trade-offs will
naturally be subjective. Generally, there could bethreetypesof trade-offs; i.e.,, resultsthat are
opposed but balance each other in an acceptable fashion:

1
2.
3.

Benefits versus added costs
Benefits ver susincreased impacts
Reduced impacts ver sus added costs
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The discussion in the preceding section identified the potential benefits associated with
increments of cost. Thetrade-offsare summarized below:

. Benefits
1. Economic development support.
2. Accessibility to mor e people—workersand/or customers.
3. Expandedmobility—Iarger areacan bereached with mor econvenient and higher -
quality service.
4, Improved personal productivity via reduced travel times.
5. Operational advantagesfor MetroL ink—capacity, reliability, and safety.
6. Improved air quality associated with greater use of masstranst.
. Potential | mpacts
1. Environmental conditions—noise, vibration, electromagnetic effects
2. Risk of traffic accidents along at-grade alignments.
3. Risk of personal security because of limited visibility and entrapment areas

associated with under ground facilities.

Displacement of existing land use activities.

Acquisgtion of open space for right-of-way and removal of exising mature

vegetation for transit facilities.

6. Range of construction impacts for sections of alignment to be built in existing
street rights-of-way associated with elevated, at-grade, cut-and-cover, and bored
tunnel alignments.

o &

With any combination of benefit and impact is an associated cost. Based on the accumulated
benefitsonly, thefully grade-separ ated alter nativemay beper ceived asthe"” best." Subjectively,
many urban designersconsder at-grade design as better, supporting an active, mor e appealing
ur banenvironment. However , many peopleconsider M etroL ink solely infunctional and utilitarian
terms (much likewater and sewer systems). Thisattitudewould suggest that thetracks, primary
facilities, and trains be out of sight.

However, itislikely that cost will bean issue. Thismeansthat several very overriding trade-offs
will need to be addressed:

1 The extent of MetroLink expansion; i.e., how large an area will have direct MetroLink
access for theresourcesavailable. This affects development at the aggr egate scale and

mobility at the personal level.

2. The quality of the operating environment for MetroLink in termsof speed (travel time),
reliability, safety, and capacity.
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3. The need to achieve a balanced use of resour ces between capital and oper ating costs.
4, The level of increased benefit for each increment of cost.

Trade-off No. 1 suggests that the overall unit construction cost be minimized (within proper
design standar ds) to extend the system asfar as possible and maximize economic return.

Trade-off No. 2 suggeststhat increased investment via higher overall unit costsisnecessary to
achieve quality service. If investment istoo low, service quality could be compromised.

Trade-off No. 3recognizesthat in addition toinitial construction, the availableresour cesneeded
to support net oper ating and maintenance costs (O/M). Selecting alter nativeswith lower capital
cost provides more resourcesfor O/M.

Trade-off No. 4 consider sthat someincremental costs may not yield substantial benefits, while
other investments may produce larger benefits. This trade-off isaimed at optimizing the cost-
effectiveness of the overall investment.

In between these four trade-offs are various impacts that need to be managed to acceptable
levels. These entail environmental concerns, displacement, and construction impact. Thus, the
trade-offs are in tenson with each other. The impacts represent a third factor that affects the
balance between the others. Thus, the evaluation challengeisto find when and how the balance
can be achieved; i.e., gain necessary expansion in mobility and economic development while
achieving appropriateM etr oL ink oper ating conditionsand keeping certainimpactsat acceptable
levels.

5.6 MetroLink Compatibility
5.6.1 Compatibility of Design Features

For the conceptual design of the Fully Grade-Separated and the At-Grade/Grade-Separ ated
Combination Alternatives, all existing MetroLink design standar ds have been followed. Thisis
alsotruefor theMetroL ink stationsand station layouts. Ther efor e, the Cr oss-County M etr oL ink
Extension Segment | will be similar to the existing MetroLink linethat runs from downtown S.
LouistotheAirport mainterminal. With regar d tomaintenancefacilities, themaintenancefacility
planned for the Cross-County MetroLink Extension will be of a smaller scale than the existing
Bi-State operated Ewing maintenance shop. No major maintenance activitieswill take place at
eithertheL ansdowneor Deer Creek terminal station. Only minor maintenance, cleaning, phasing
and LRT vehiclestoragewill occur. Thedesign of the maintenancefacility and theactivitiesthat
occur therewill be consistent with existing M etroL ink maintenance and oper ations.
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5.6.2 Opportunity for Developing Segments|| and 111

For theFully-Grade-Separ ated and the At-Grade/Grade Separ ated Combination alter natives,the
Lansdowneterminal station south of 1-44 providesa better and mor e cost-effective opportunity
(in the long-term) for developing the future Segment Il MetroLink extension. The elevated
MetroLink track over 1-44 would already be in place and the planned maintenance facility at
Lansdowne would also serve the Segment Il extension into South County. At the Lansdowne
terminus the Cross-County MetroLink Extension Segment | would be along the Burlington
Northern & Santa Fe (BNSF) railroad right-of-way sncethe CMT right-of-way endsnorth of |-
44. To date, no discussions have taken place with BNSF railroad officials about the possibility
of shared right-of-way for Segment I1. If BNSF railroad right-of-way could be used, Segment 11
would smply continue south into South County from the Lansdowne MetroLink station.

For the Segment | 11 extension, which would begin just west of downtown Clayton and travel north
on the CMT right-of-way toward Florissant. The At Grade/Grade-Separated Combination
Alternative would provide a better opportunity to facilitate a junction between Segment | and
Segment |11 extensions. Thisisbecauseall of thedesign optionsfor the combination alter native
proceed west of downtown Clayton along Shaw Park Drive and/or Forest Park Parkway to the
CMT right-of-way. At thislocation, constructinga Y junction to run MetroLink north along the
CMT to Florissant is very feasible. Enough right-of-way existsin the CMT right-of-way to
accommodate this straight-forward design. For the Fully Grade-Separated Alternative, the
MetroLink alignment would be below grade running south under Brentwood Boulevard to the
Galleria Parkway. The alignment would then go east under Galleria Parkway tothe CMT right-
of-way. The trangtion from Segment | (running south) and Segment 111 (running north) would
need to beat thislocation. A more complex track junction would need to be constructed in the
CMT right-of-way. For Segment |11, a separ ate Galleria station on the CM T right-of-way would
be necessary if Segment |11 wasto serve L RT passengersin the Galleriaarea. Also, thisdesign
may requirethat four LRT tracksbe congtructed in the area of the junction to accommodate all
MetroLink movements for both extensions. This may require more than the 100 feet of CMT
right-of-way at thislocation. Also, Segment 111 will run north of thislocation alongthe CM T right-
of-way (just east of 1-170) and would not serve the downtown Clayton passengers. A separate
MetroLink lineinto downtown Clayton may be needed, or passenger transfersmay berequired
(from Segment 111 to Segment |) at a new Galleria station to accommodate passenger swanting
to access downtown Clayton.

For the Segment |1 extension, the MetroLink junctions and/or transitions between segments
would not add significantly to the capital costs of the overall MetroLink projects. The Segment
[l junction and possible new Galleria station would be a capital cost consideration. The same
MetroLink design standar dswould beused for thefuture Segment |1 and Segment |11 extensions
asfor Segment 1.

[N N
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6
Community I nvolvement and Agency
Coordination

6.1 Community Engagement Process

Community involvement hasbeen an important part of the Cross-County MetroLink Extension
Segment | Conceptual Design Study. The community engagement process has been led by the
Council and ateam of community involvement consultants. The community engagement process
is being implemented in three phases. Phase |—public forum and community issues wor kshops,
Phase Il—meetings with municipalities, city leaders, civic interest groups, and other
stakeholders; and Phase | I |—Public M eetings.

6.1.1 Phasel: Public Forum and Community | ssues Workshops

The Cross-County MetroL ink Extension publicforumwasheld at the Clayton Community Center
on September 28, 1998, from 4:00 to 6:00 P.M. and 7:00 to 9:00 P.M. The public forum was
designed as an open house. The public was invited to learn more about the first phase of the
Conceptual Design Study for the proposed Cross-County MetroLink Extension. The forum
provided an opportunity for the publicto ask questionsof and exploreideaswith membersof the
design team and the Council's staff. It was sponsored by the East-West Gateway Coor dinating
Council (the Council) in cooperation with the Bi-State Development Agency (Bi-State) and the
Missouri Department of Transportation (MoDOT). Two hundred fifty-two sign-in cards were
collected from attendees; however, actual attendance is estimated at 275. Based on the
evaluations received, the majority of attendees were residents of Clayton and its vicinity. Staff
fromtheCouncil, Bi-State, MoDOT, and member sof thecommunity engagement and conceptual
design teams attended the meeting to answer questions and receive residents' input.



Participantswer eabletoreview displaysshowingtheconceptual design optionsandtolearn more
about thewaystheconceptual design optionswould ber efined and evaluated. Theforum displays
wereorganized into a series of ten stations:

Station 1. Welcome & Sign-in

Station 2: Planning History & Context

Station 3: Basic Design Options

Station 4: Design Optionsfor Forest Park Station through University City

Station 5: Design Optionsfor Clayton and the Galleria Area

Station 6: Design Optionsfor Richmond Heightsto Shrewsbury

Station 7: Evaluation Criteria

Station 8: Forest Park Transportation System

Station 9: Community Design

Station 10: Community Involvement

AN AN AN AN AN AN AN N AN A

Each station was marked by a large sign and included hand-outs or information displays.
I nformation posted on thedisplaysincluded: lar gemaps, photosof existing conditionsat possible
alignment locations, sketches of the various vertical alignment options (at-grade, above grade,
belowgrade), and accompanyingtext. Repr esentativesfrom theCouncil and thestudy teeam were
at each station in order to speak directly with the public regarding their questions or concerns.
Upon entering the forum, participants wer e provided with a handout that described the purpose
of the evening, a map of the stations with key questions for each station, and a schedule of
upcoming public events.

In addition to the information displays, other materials were made available to the forum
attendees including the following: Forum Orientation Handouts, Evaluation Sheets, Comment
Sheets, Study Brochures, and Study Newdetter (Cross-County MetroLink Update, Volume 1,
Fall 1998). Fact sheetswer eavailable, titled: Upcoming Events, How to Get I nvolved, Frequently
Asked Questions, Design Definitions, the Route, the Cross-County Team, and the Community
Working Group. Forum evaluation sheets were also distributed to attendees asking them to
evaluate theforum regarding logistics(location, time, set-up) and the quality of their experience.

Although the primary purpose of the forum was to provide information rather than to solicit
comments, public comment formswer e made availableto individualswho wished to convey ther
comments to the Council and study team in writing. Comments were received concerning the
engagement process and forum specifically, community impacts, and design recommendations
and preferences. Community impact issues raised included concern about noise levels and
vibration, vehicular and pedestrian safety, traffic, parking, urban design and aesthetics, costs,
timing, and serving the young and elderly. Participants alsoexpressed a variety of preferences



regarding routelocation and profile, station design and location, integration with other forms of
transit, and expansion.

6.1.2 Community Issues Workshops

Threecommunity issueswor kshopswereheld in October 1998 aspart of the Phase| community
engagement activities.

Workshop 1 (Forest Park Station through University City)

Thefirst Community | ssuesWor kshop washeld at Compton Drew I nvestigativeL ear ning Center
on October 1, 1998, from 7:00 to 9:00 P.M. This Community I ssues Wor kshop was designed to
provide an opportunity for the study team to dicit comments, concerns and questions from
inter ested parties concer ning the Cross-County study and the design optionsfor the section of
the MetroLink extension from Forest Park Station through Univer sity City. A total of 225sign-in
cards wer e collected from attendees, however, actual attendance is estimated at 250 per sons.
Council, MoDOT, and technical design staff were available to answer questions and help
facilitate the meeting. A team of facilitators and recorders also participated.

The wor kshop wasor ganized ar ound an introductory presentation and small group work sessions.
Uponarriving, participantswer easked to sign-in and pick-up sever al piecesof infor mation about
the study. The wor kshop began with awelcomeby the Council’s Executive Dir ector, followed by
a presentation of design options. In small group work sessions, participants were asked by a
facilitator to respond to the questionsregarding the MetroLink extension and to express their
concer ns. Participant commentsin the large and small groups were recorded on flip charts.

A large group question and answer session also took place during the meeting and revealed
community concerns about several potential impacts of the extension. Participants asked
guegtions about the following: parking impacts on neighborhoods and Clayton businesses,
methods for estimating costsand assessingimpacts, design requirementsfor stations, strategies
to control parking, signal phasing, noise mitigation, right-of-way requirements, pedestrian and
bike safety, and traffic congestion.

Regar ding per ceptions of positive influences, participants mentioned potential improvementsin
traffic congestion, air quality, and improved connections to the airport, downtown and sports
facilities. Community cohesiveness, economic development, improved accessibility for the
elderly, and improved access to jobs also were mentioned. When asked about their concerns,
participants said they believed the quality of life of adjacent neighborhoodswould declinedueto
increasednoise, traffic congestion, parking on residential street, and vibration. Participantsalso
expressed concern about aesthetics, pedestrian safety, the possible need for additional
right-of-way to accommodate the tracks, potential affects on bus service, the availability of
sufficient fundsto " doit right,” and theintegrity of the planning process.
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Workshop 2 (Richmond Heights to Shrewsbury)

The second Community I ssuesWorkshop washeld at theRichmond HeightsLibrary on October
7, 1998, from 7:00 to 9:00 P.M. This Community I ssues Wor kshop was designed to provide an
opportunity for thestudy team to elicit comments, concer nsand questionsfrom inter ested parties
concerning the Cross-County study and the design options for the section of the MetroLink
extensionfrom Richmond Heightsto Shrewsbury. A total of 139 sign-in car dswer ecollected from
the attendees; however, 150 information packets were distributed and the actual attendance is
estimated at 165.A team of agency staff, transportation consultants, meeting facilitators and
recorders also participated.

Thiswor kshop was also organized around an introductory presentation, a question-and-answer
period, small group work sessions, and a final question-and-answer session. Upon entering the
room, participants were asked to fill out a registration card and were handed a packet of
information about the sudy. Prior to beginning the workshop, participants were encouraged to
view displays prepar ed by the design team. Thewor kshop began with awelcome and an agenda
review. A brief introduction tothestudy wasprovided and the study scheduler eviewed. Next, the
design optionsfor this section of the extension wer e presented. A question and answer session
followed. After the paned discussion, participants brokeinto small groupsfor discussion.

Participants asked questions regarding the scope of the environmental analysis that will be
conducted as part of the study, the study timeline, methods of financing the extension, traffic
impacts on local streets, width of the existing right-of-way and possible distance from tracksto
houses. Five small group work sessionswer e held. Participants mentioned potential benefitsin
increased property values, economic development, and improved accessibility to job centers,
downtown, and theair port. Participantsshared thoughtsabout very specific benefits, such asthe
ability to get into Clayton without wor rying about parking, the possibility of alleviating traffic on
Brentwood Boulevard and Hanley Road, and the possibility of connecting Webster University to
the system via shuttle buses.

When asked about their concerns, participantssaid they wereworried about the possible affects
of the extension-vibration, noise, divisiveness, visual clutter, increased traffic-on adjacent
neighborhoods, the size of park-and-ride facilities, the design quality of stations and other
facilities, and potential negative affects on property values. A few expressed concer n about the
safety of children crossing the tracks or increased crime from strangers entering their
neighborhood. Other smentioned they wer e concer ned about the project’'scost. Comment sheets
were distributed to the participants in their handouts. Comments wer e received about design
recommendations and preferencesrelated to specific design suggestionsregar ding accessroad,
pedestrian and bicycle access, ADA accessibility and adequate parking.

Workshop 3 (Clayton and the Galleria Area)
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The third Community Issues workshop was held at the Wydown Middle School on October 8,
1998, from 7:00 to 9:00 P.M. This Community Issues Workshop was designed to provide an
opportunity for thestudy team to elicit comments, concer nsand questionsfrom inter ested parties
concer ning the Cross-County study and the design options for the section of the MetroLink
extension in Clayton and the Galleria area. A total of 111 sign-in cards were collected from
attendees; however, actual attendanceisestimated at 125. Based upon theevaluationsreceived,
the majority of attendeeswer eresdentsof Clayton. A team of agency staff, meeting facilitators
and recordersalso participated. Theformat of the workshop was similar to that of thefirst two
wor kshops.

The panel addressed several questions, including questions regarding the difference between
MetroLink and the old street car system, project costs and financing, the authority of state
agenciesto regulate surface-running trains, the condition of Forest Park Parkway south of the
Clayton CBD, and methodsfor assessingtrafficimpactson local streets. Regar ding per ceptions
of positiveinfluences, participantsmentioned possibler eductionsin traffic congestion, increased
accessibility to Clayton and downtown St. Louis, increased property values, benefits for
mer chants, improvements in air quality, and better accessbility for the young, elderly and
personswith disabilities. Participants also mentioned that the system could help make the St.
L ouisregion amoreunified, moder n, cosmopolitan community. When asked about their concerns,
participants said they were worried about impacts on neighborhoods (vibration, noise,
divisiveness, visual clutter, increased tr affic) if thelinewer enot below-gr ade, possibledecr eases
in property value, the visual affects of an elevated option, and impacts on MetroLink and bus
fares.

Participants also expressed concerns that a surface train may be too sow or may result in
increased congestion on Clayton's commercial and residential streets. Some raised concerns
about the extensions costs and proposed methods of financing. A few also expressed concern
about thepossibility of increased crimefrom stranger sentering Clayton. Thepotential shortterm
impacts on merchants during construction also was mentioned. Fifteen comment forms were
handed-in at the workshop. Respondents had questions and concerns about impacts of
congtruction, costs, and funding. Specific design recommendations were made pertaining to
horizontal and vertical alignments, stations, and bike facilities.

6.1.3 Phasell: Stakeholder Meetings

Phasell of the community engagement processincluded many meetingswith municipalitiesand
groups. The round of public meetings were intended primarily as informational or educational
sessions. These sessions were designed to provide city officials, the public, and other
stakeholders with greater access to the design consultants and more opportunities to have
guestions answer ed and concer ns addr essed. M oreemphasiswas placed on clearly defining the
candidate alter nativesthat are being evaluated. The team also sought to distribute infor mation
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more widely, ensuring that property owners and stakeholders throughout the region had
opportunitiesto learn moreabout the design alter nativesand thewaysthesealter nativeswill be
evaluated. As part of the second phase of community engagement meetings, meetings with the
following stakeholders have taken place to discuss the Cross-County MetroLink Extension
project, answer questions, and receive input.

Meetings were held with the City of St. Louis, Clayton, Brentwood, Richmond Heights,
Maplewood, Shrewsbury, Univer sity City, Washington Univer sity, Forest Park Advisory Board,
St. Louis County Municipal League, League of Women Voters, Richmond Heights and
Brentwood Chambers of Commerce, CMT Transit Coordinators, Hanley Industrial Court,
Sunnen Business Park, and many other civic groups and public/private stakeholders. Also, as
part of the community outreach for the project, a telephone hot-line, email address, and a web
site wasmaintained. A community wor king group, comprised of municipal representatives, civic
leaders and interested residents, held regular meetings to discuss project issues and obtain
information.

During Phase I11, the final phase of the community engagement process, additional public
meetings will be held in early June 1999 to present the results of the Cross-County MetroL ink
Extension Conceptual Design Study.

6.2 Agency Coordination

Coordination with the resource and regulatory agencies occurred during the environmental
analysis and preparation of the Socioeconomic and Environmental Analysis Draft Technical
Report. In early February 1999, the Council contacted the following agenciesto inform them of
the Cross-County MetroLink Extension Segment | Conceptual Design Study.

U.S. Environmental Protection Agency (Region VII)

U.S. Department of the Interior
Fish and Wildlife Service

Water Resour ces Divison—U.S. Geological Survey
U.S. Army Corps of Engineers (St. Louis Digtrict)
Federal Highway Administration
Federal Trangt Administration

Missouri Department of Conservation



State Historic Preservation Officer
Missouri Department of Economic Development

Missouri Department of Economic Development
Divison of Motor Carrier & Railroad Safety

The agency contact letter provided the above agencies with a project description, project
background, and purposeof thestudy. A MetroLink Extension Segment | gener al alignment map
was included with the correspondence as well as a project newdetter. Regulatory agency
technical staff havealso provided infor mation tothestudy team for the Cross-County MetroL ink
Extension project duringthedata collection and environmental analysisphaseof theproject. The
study team has coor dinated with the Missouri Department of Natural Resour ces, U.S. Fish and
Wildlife Service, U.S. Cor psof Engineers, Missouri StateHistoric Preservation Office, St. Louis
County, and other local, county, and state agencies.

I R
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