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1
Purpose

Thisdocument describesthe evaluation of the alter native design concepts. The analysis which
is the basis of the evaluation is discussed more specifically in the Socioeconomic and
Environmental Analysis Draft Technical Report.

The purpose of the evaluation isto compar e the alter natives accor ding to the design objectives.
These comparisonswill show whether thealter nativeswill achievethe study'sdesign objectives.
The focusof thediscussion will beon thediffer encesbetween alter natives, including descriptions
of various trade-offs between costsbenefits and/or impacts. All of thisinformation will be the
basis for making preferred alternative decisions for the Cross-County MetroLink Extension
Project.



2
Design Objectives, Criteria, and
Performance M easures

Thebasisfor theevaluation arethedesign obj ectivesfor the Cross-County M etr oL ink Extension
Segment |. These design objectives represent the transportation function and service to be
provided, the urban design relationshipsto be developed, the economic benefitsto be achieved,
and beneficial impactsto be created or negativeimpactsto be avoided through thedesign of the
LRT line and its elements.

To determine how the alternatives will achieve the design objectives, a comprehensive set of
criteriaand measureshavebeen identified. Thecriteriainter pret the objectivesin moreexplicit
terms. The measures are the quantitative and qualitative characteristics, performances, and
impactsthat will be addressed in relation to each alternative design concept. The selection of
measures was guided by the potential to estimate the performance, benefit, or impact of
alternatives (i.e., usable analytical tools) and by the availability of data.

2.1 Design Objectives

The objectivesfor the Segment | designsarelisted in Table 2-1.

2.2 Criteriaand Measures

Table 2-2 liststhe set of criteria and measur es based on the objectiveslisted in Table 2-1 used
in evaluating the alternatives. These criteria and measures addr ess the design objectives by
category.



Table2-1
DESIGN OBJECTIVES

1. Transportation

Provide high quality public transportation service to improve
mobility and accessibility, and to enhancethe attr activeness of
MetroLink as a mode of choice without diminishing the
performance of other parts of the corridor and regional
transportation system.

2. Urban Design Design facilities that are compatible with the urban design
character of the corridor and that are coordinated with and
contribute to existing and planned land-use in areas generally
contiguous with MetroLink and that support the facility.

3. Economic Contribute to desirable economic and community development

in the corridor and theregion.

4. Environmental Impact

Have maximum positive and minimum negativeimpactson the
environment and the livability and quality of life of the
neighbor hoods and ingtitutionsin the corridor, and do not have
disproportionately high and adverse human health or
environmental effects on children or on minority and low-
income populations.

5. Cost and Finances

M ak e cost-effectiveinvestmentsthat ar eaffordablerdativeto
anticipatedfinancial resour cesand which consider thepotential
for future extensions.

6. MetroLink
Compatibility

Design facilities that are consistent and compatible with the
existing and future MetroL ink System.

Source: ParsonsTransportation Group, 1998.
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Table 2-2

CRITERIA AND MEASURESBY CATEGORY

Objective Category

Criteria

M easure

1. Transportation

A. Maximizetransitridership
(LRT in combination with
bus users)

Estimated daily ridership
Estimated work trip ridership per
day

Estimated ridership for special
events

B. Improve accessibility

Weighted travel times to major
employment?! centersin corridor
Weighted travel times to major

employment! centers outside
corridor

C. Increase mobility

Residential population within
quarter-mile walking distance of
LRT station

Employment locations within
qguarter-mile walking distance of
LRT stations

Number of health care, educational,
recreational, commercial, and social
service locationswithin quarter-mile
walking distance of LRT stations
Change in total travel time for a
representative sampleof tripswithin
the corridorsand tripswith one end
outside of the corridor

D. Maximize safety

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

Qualitative: pedestrian crossing
LRT tracks and passengers walk
access to LRT stations crossing
other traffic

Sight distance availableto LRT train
operators

Projected changes in accident rates
based on comparative data
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Table 2-2

CRITERIA AND MEASURESBY CATEGORY

Objective Category

Criteria

M easure

E. Enhance traveler's sense
of personal security

a. Qualitative: application of safety and
security principles, e.g., sight
distance, vishbility, proximity to
moving traffic, other security
features

F. Minimize reductions in
transportation capacity for
other traffic

a. Intersection traffic capacity for
locations affected by LRT

L Along with identifying employment concentr ations, consider ation would also begiven tomajor activity centers
in which accessibility isassociated with customer slvisitorsrather than employees.

b. Traffic impact on corridor streets
due to accesspatternstopark-n-ride
facilities or by buses to transfer
facilities (impact analyzed in ter msof
added peak-hour traffic and
inter section capacity)

2. Urban Design

A. Support existing or
planned land use

a. Qualitative: location of stationsand
influence on land use

b. Qualitative:  specific comparison
with recommended transportation
elements

c. Compatibility with local plans and
zoning

B. Specific enhancement to
planned/developing major
activity centers

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

C. Maintain viable access to
adjacent sites

a. Accessor driveway impactsin terms
of (i) driveways affected,
(i) driveways relocated, and
(iii) driveways eliminated

b. Qualitative: changes in access
patterns (to and from) in terms of
added travel distances, complexity,
difficulty




Table 2-2

CRITERIA AND MEASURESBY CATEGORY

Objective Category

Criteria

M easure

D. Create compatibility in

design quality with
surrounding area

a. Qualitative: assessment of urban

design characteristics (visual,
aesthetic, scale, level of activity,
etc.)

3. Economic
Impact

. Foster development and

redevelopment in
strategic locations

Distance/proximity to areas with
redevelopment goals. Forest Park
station, Brentwood, Richmond

Heights, Maplewood, and
Shrewsbury
Qualitative: opportunities to

leverage LRT and other
investments; opportunitiesto create
enhanced redevelopment sites
Qualitative: achievement of transit-
oriented development principles

. Enhance

economic
viability of key activity
centers

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

. Enhance corridor tax base

Qualitative: acres of underutilized
lane that could have value added

Acres of taxable land removed from
tax rollsfor transportation facilities

4. Environmental
I mpact

. Minimize

impact on
natural resour ces

Impact on waterways and wetlands
by reduction in wetland acreage or
quality; change in water quality or
waterway capacity

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

. Minimize displacement

Number of dwelling units displaced
Number of non-residential
properties displace (square foot
and/or value)




Table 2-2

CRITERIA AND MEASURESBY CATEGORY

Objective Category

Criteria

M easure

C. Minimize noise, vibration,

and electromagnetic-
related impacts on
sensitive areas

a. Changes in noise levels at

residential, institutional, and other
sensitive land uses
Changes in vibration levels at
sensitive land uses
Qualitative: assessment of potential
electromagnetic influences (EMI)
and potential effects of
electromagnetic fields (EMF) on
sensitive land uses

. Improveair quality

Changes in regional air quality
emissions

Inter section and parking facility hot
spots; emissions associated with
traffic operationsimpacted by LRT

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

Length of construction process

. Minimize construction
impacts
Minimize impact on
cultural resources

(historic, archaeological,
and parklands)

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

. Achieve equity in termsof

project benefits and cost

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
municipalitycompar ed totheper cent
of capital cost for facilitieslocated in
each municipality




Table 2-2

CRITERIA AND MEASURESBY CATEGORY

Objective Category

Criteria

M easure

5. Costsand
Finances

A. Maximize
effectiveness

cost-

a. Portion of project capital cost

devoted to local nodes of access per
additional rider (compare all
alternatives to the least-cost
alternative)

Portion of project capital cost
devoted to LRT per additional rider
(compareto least-cost alternative)
Define trade-offs and compute cost
per unit of benefit (units of benefit
include increased accessibility,
increased mobility, eliminate loss in
traffic capacity, eliminatelossin site
access, aesthetic and visual benefits,
improvedL RT travel time, reduction
inaccident potential, changein noise
impacts, increased economic
benefits, acres of more developable
land, acres or units of displacement,
amount of increased accessible land
by major category, and othersto be
deter mined)

B. Minimize project costs

while achieving
design objectives

basic

Capital costs

Annual operating and maintenance
costs

Life cycle costs

Qualitative: assess achievement of
basic goals (compare to anticipated
tar gets)

C. Maximize feasibility of

implementation

Percent of annualized cost covered
by available resources for capital
costs

Percent of annual O/M costs
cover ed by available resour ces
Qualitative: risk assessment of the
sustainability of financial resources
Risk assessment of constructability




Table 2-2

CRITERIA AND MEASURESBY CATEGORY

Objective Category

Criteria

M easure

D. Enhance opportunity for
private sector
participation in financing

a. Estimated range of possible private
sector funds

6. MetroLink
Compatibility

A. Compatibility of design
features

a. Comparisonof station layouts, noting
similarities and differences from a
customer perspective

b. Comparison of all facilities in terms
of maintenance requirements

B. Opportunity for
developing MetroLink
Extension Segments Il
and 111

a. Operating efficiency of futuresystem
junctionsin total trains per hour

b. Potential capital cost to develop
junctions

c. Implicationsfor designrequirements
or policies affecting future
extensions

d. Effectson overall financial plan




2.2.1 Transportation

The criteria addressboth aggregate and individual concerns. Overall utility of thealternativeis
expr essed by rider ship and accessibility. Theformer indicatestherédative attractivenessof the
alternatives to capture riders and serve a significant transportation purpose. Accessibility
addressestheimportant linkagewith land-use. Thelatter definesthelinkageto employment (or
linking labor forceto development for the sake of supporting commercial, retail, and industrial
land-use). It also addresseslinkagesto activity centersasameansto measure accessto trade
areas (for customers, patrons and visitors).

Criteria addressing individual concerns focus on mobility, personal safety and security. For
individuals, these three address paramount considerations. Mobility is defined by both the
guantity and quality of improved/new transit service. The latter is a combination of the
MetroLink extension into the Cross-County corridor itself plus the local mode of access
improvementsincluded in the design concepts(e.g., improved Bi-state bus service, park-n-ride,
bicycle and pedestrian accessto LRT stations).

Per sonal safety and secur ity arequalitativemeasur es. Theseaddresslikely impactsabout safety
and traffic congestion and the security associated with using newtransit facilitiesand services.
Both itemsare critical factorsin assessing the desir ability of alter natives.

Finally, the criteria assess system oper ational matter s associated with traffic safety and traffic
operational impacts. Both these topics are important for all alternatives. Because of the
potential consider ation of at-grade design concepts, there would be crossings and inter sections
of LRT with other traffic. Spacefor LRT trackscould affect capacity for traffic movement. Such
impacts would occur at signalized inter sectionsand other locations. Therelative coordination of
LRT trainswith other trafficisan important consderation.

2.2.2 Urban Design

Thesecriteriaaddressmattersof LRT/land-userdationshipsand compatibility. Theformer has
consider edover all relationshipsacr ossthecorridor and mor especificsite-oriented r elationships.
Beyond transportation functionality, the LRT system could be an asset to surrounding
communities. LRT mugt fit in and contribute to its surroundings, either by aiding in achieving
desirable change or helping to maintain the quality of existing communities.

The LRT facility must relate to various dimensions of urban design. These include visual,
aesthetic, and scalechar acteristics. SincetheCross-County corridor hasvariety initscharacter,
the design conceptsneed to be evaluated on their ability to bein balancewith each distinct area.
Thesemeasur esinvolvematter sof culture, history and ar chitectural quality. Their inter pretation
has attempted to reflect the values of the communitiesin the corridor.
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2.2.3 Economic

Thecorridor contains various development and redevelopment areas. Theeconomic vitality of
sever al communitiesisassociated with thesuccessof thedevelopments. From abroader regional
per spective, thenew transit servicewill contributetothelonger range sustainability of both local
communities and the region. The criteria considersways in which the alter natives could aid in
achieving these purposes via linkage, increased ar eas of access, increased size of the regional
trade area, and enhanced use of land. These criteria reflect the principles of transit-oriented
development in which certain land-use concepts contribute to the success of transit and vice
versa.

2.2.4 Environmental Impact

The criteriarepresent acomprehensiverangeof benefitsand impactsassociated with natural and
cultural resources. Most criteriafocuson minimizing negativeimpactson people, land-use, and
nature. Two special criteria are included to address the impact of construction and the
consider ation of equity. Theformer criteriarecognizesthat the LRT improvement will befitted
into a substantially developed corridor. As a large scale public project, the potential for
constructionimpactshasbeen assessed. Again becausetheL RT design conceptswill includeat-
grade alter natives, the criteria focus on site details concer ning specific access to existing land
use.

The matter of relativeequity hasbeen considered in termsof benefitsreceived and impacts. The
pur pose has been to gauge both the benefitsand costsalong the corridor on a community bass.
The goal isthat each community sharesin afair and balanced way.

2.2.5 Costsand Finances

Thesecriteriaaddressboth absoluteand relativecosts. Theformer hasconsider ed theestimated
costsfor each alter native (capital, oper atingand maintenance, and life-cyclecosts) in adir ect way
(i.e., which alternative ismost economical?). It hasalso compared these estimatesto potential
resour cesto addr ess the question of financial feasibility.

Fromarelativepoint of view, thealter nativeshave been compar ed in termsof cost-effectiveness.
Alternatives have been compared to identify which designs appear to offer the better value.
These results have also been used to identify how the investment achieves equity among the
communitiesin the corridor.

2.2.6 MetroLink Compatibility
As the MetroLink system grows, the compatibility of new routes with previous ones becomes
important. Thecriteriaaddressdesign and oper ational consistency. Since Segment | isdesigned

to anticipate other extensions, the criteria considered the relative ease and cost for each
alternativeto allow for other extensions.
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3
Candidate Alter natives

Planning and conceptual design activitiesfor the Cross-County MetroLink Extension Segment
| project have produced a set of candidate alter nativesto be evaluated (see Figure 3-1). These
corridor alternatives are the subject of the evaluation results presented in this draft technical
report.

Inorder to establish the framework for the evaluation, the organization and design highlights of
these alternatives are provided in the following sections.

3.1 Organization of Alternatives

Candidate alter natives have been developed for the entire Cross-County MetroL ink Extension
Segment | corridor from theexisting Forest Park MetroLink station to Shrewsbury just south of
|-44 (see Figure 3-1). Thebasic project decision will bethe selection of a preferred alternative,
or combination of alternatives, for the entire corridor.

I naddition, because of theland useand urban char acteristicsof thecorridor, design optionshave
been identified for several sections. This adds a second geographical consideration to the

evaluation and selection process.

The candidatealter nativesfor the Cross-County Corridor and for specific sectionsaredescribed
below.

3.1.2 Corridor

For the corridor, two basic alter natives have been developed:
1. Fully Grade-Separated Alternative
2. At-Grade/Grade-Separated Combination Alter native
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The fully grade-separated alternative utilizes underground and elevated vertical design
alignments, together with the Citizens for Modern Transit (CMT) right-of-way, to provide a
totally separated (from other traffic) operatingenvironment for MetroLink. It would extend from
the connection to the existing MetroLink tracks at the Forest Park station to a Lansdowne
Avenue ter minus south of [-44.

The second alternative uses at-grade vertical design alignments along various public street
rights-of-way, mostly in thenorthern and central sectionsof thecorridor, plustheuseof theCM T
right-of-way and elevated alignment in thesouther n section of thecorridor. Theat-gradesections
include inter sectionswith other traffic and theMetroLink tracks. Thisalternative also extends
from the Forest Park station to a L ansdowne Avenue ter minus south of 1-44.

Evaluation results focus on the benefits, impacts, and costs associated with these basic
alternatives. In the text of this report, these two are referred to as the basic corridor
alternatives.

3.1.2 Section Options

In addition to the basic corridor alter natives, ther e ar e five geographic sections of the corridor
in which certain options have been identified. Each of these optionsrepresent " replacements’
for certain sectionsfor either of thetwobasicalter nativesdescribed above. Thepurposeof these
section options would be to enhance the benefits, reduce the impacts, and/or achieve more
favorable costs.

Section 1 Forest Park through University City. For thissection, thereisadesign option for
the at-gradealternative. ThebasicdesignincludesMetroLink tracksat-gradein
the median of Forest Park Parkway and Millbrook Boulevard. Thedesign option
isto locate thetracks along south edge (i.e., " siderunning") of the roadways.

Thereisalsoan optiontoincludeunder passesat Skinker Boulevard and Big Bend
Boulevard. Thetransitway could passunder viaabelow-ground alignment through
eacharterial street inter section, which would bean option for themedian at-grade
basic alternative. Another element for the Skinker Boulevard inter section could
be a roadway underpass in which two lanes (one each direction) of Skinker
Boulevard would pass under Forest Park Parkway. This could be an option for
either the median at-grade or south edge at-grade alter natives.



Figure 3-2

Downtown Clayton-
Grade Separated Alternative
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FIGURE 3-3

Downtown Clayton--
Forest Park Parkway At-Grade Option
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Figure 3-4
Downtown Clayton-
Elevated Option (higher profile)
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Downtown Clayton-
Elevated Option (lower profile)
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Downtown Clayton--
Forest Park Parkway At-Grade Option

-l
M 7 = =
ARYLang & g B o
= & = S
G & 3
= STATION — »
FORSYTH
CARONDELEy * CARLTON
SHAW PARK
SHAW PaRK DR sTAFON-—BONHOMM
'.,I-"-i-.-- wmun®
§
:
£y
T
§§ = WYDOWN
S 3 T
@ & AT GRADE
3

wmmmmme LVOERGROUND




Figure 3-6
Downtown Clayton-
Carondelet/Brentwood At-Grade Option
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Section 2

Section 3.1

Section 3.2

Section4

Downtown Clayton. (See Figures3-2 through 3-6) For thissection, therearetwo
design options:

a. An elevated option along Forest Park Parkway asan alternativeto thebasic
at-grade combination alter native (which follows an at-grade alignment west
along Carondelet and then south on Meramec). The elevated option would
have a high and lower profileverson. Theformer (Figure 3-4) would befully
grade-separ ated over sectionsof Forest Park Par kway and Shaw Park Drive
(Hanley to Meramec). Thelatter (lower profile) (Figure 3-5) would be over
the west bound lanes of Forest Park Parkway in the Hanley to Meramec
section. It would have a lower profile (about 20 feet lower at the proposed
station platform at Central Avenue) but would inter sect Bemiston Avenueand
the Central Avenue exit ramp at-grade.

b. Forest Park Parkway At-Grade, (Figure 3-5a) within downtown Clayton,
following ahorizontal alignment smilar tothe Forest Park Parkway Elevated.
For this option, the profile would be lower, crossing Forsyth Boulevard at
grade, then risngto an elevation equivalent to Forest Park Parkway near the
Ritz Carlton Hotel. The alignment would pass over Hanley Road, under
Bemiston, under Central Avenue Ramp, and over Forest Park Parkway from
Meramec Avenue west to the CMT right-of-way.

c. An at-grade option (Figure 3-6) that follows Carondéet to Brentwood, then
south on Brentwood to an elevated alignment over and west tothe CMT right
of way to Shaw Park Drive. Thisis an alternative to the basic at-grade
alignment, which follows M eramec to Shaw Park Drive.

CMT-Galleria Area. (Figure 3-7) For this section, there isan option to follow an
elevated alignment in a new right-of-way between Clayton Road and Galleria
Parkway. Thiswould bein placeof thealignment alongthe CM T right-of-way that
ispart of the basic At-Grade/Grade-Separ ated Combination Alter native.

CMT-South Maplewood Area. (Figure 3-8) For the section in Maplewood south
of Flora Avenue, thereisan option to follow a Laclede Station Road alignment.
Thiswould entail at-grade and elevated vertical alignments. It would bean option
for the basic At-Grade/Grade-Separ ated Combination Alter native, which follows
an under ground alignment through the Sunnen Business ParKk.

South Terminal. For the south end of the Cross-County Segment | corridor, there
is an option to place the terminal (end) station at Deer Creek rather than at
Lansdowne Avenue. TheDeer Creek Station could havean elevated or at-grade
vertical alignment. It could be part of either basic corridor alternative.
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The selection of theDeer Creek or theL ansdowne Avenueter minuswould impact
the location of the station to be included. This is a function of the alignment
selectedfor the south M aplewood section of thecorridor. Table3-1identifiesthe
acceptable pattern of sections as a function of vertical alignment for either the
Lansdowne or Deer Creek terminal.
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To summarize, the comparisons associated with the above alter natives and options will employ
an organization and discussion asfollows:

1. Basic Alternative: Fully Grade-Separated

Option a. End lineat Deer Creek with an elevated station.
Basic Alternative: At-Grade/Grade-Separated Combination

Option a. Subgtitute the sde-running at-grade alignment along Forest Park Parkway and
Millbrook Boulevard for the median at-grade alignment.

Option b. Substitutetranst or roadway underpasses at Skinker Boulevard.

Option c. Substitutethedowntown Clayton elevated (Forest Park Parkway) for theat-grade
alignment along Carondéet (using either high or lower profile version).

Optiond. Substitutetheat-gradealignment along Car ondelet and Brentwood for theat-grade
alignment along Carondelet and M eramec.

Option e. Substitute the elevated alignment in the Galleria area for the CMT (at-grade)
alignment.

Optionf. Substitutethel aclede Station Road station for thebel ow-ground alignment through
the Sunnen Business Park.

Option g. End MetroLink lineat Deer Creek with either an at-gradeor an elevated station.

Further, in developing the above organization of alternatives and options, there are certain
physical design relationships between sections of the corridor that must be observed. The
MetroLink alignmentsin theForest Park through Univer sity City section and thosein downtown
Claytonwould belinked via an under ground alignment from about 400 feet west of the Big Bend
Boulevard/Millbrook Boulevard inter section totheeast edge of downtown Clayton near For syth
Boulevard. Therefore, the choice of the MetroLink alignment in either of these sections is
independent in physical terms; i.e.,, an alternativein one section does not necessarily requirea
certain alternativein the other section.

However, alignmentsin downtown Clayton and the Galleria area are dependent or affect each
other. Theserequirementsareasfollows:

An underground alignment in downtown Clayton requires an underground alignment on
Brentwood Boulevard in the Galleria area, or vice ver sa.

At-grade optionsor theeevated alignment in downtown Clayton matchesthealignment along
the CMT with or without the elevated alignment segment in the Galleriaarea, or viceversa.
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MetroLink alignmentsin the M aplewood section areindependent of the alignment alter natives
in the Galleria area. However, MetroLink alignments in the Maplewood section (i.e., in the
Sunnen Business Park) affect the vertical alignment of the Big Bend Boulevard/Oxford
Boulevard and Deer Creek Stations (see Table 3-1). The choice of Deer Creek or Lansdowne
Avenue astheterminal station doesnot requireacertain MetroLink alignment in theM aplewood
section or vice versa.

Table3-1
COMBINATION OF ALTERNATIVES, CROSS-COUNTY CORRIDOR, SOUTH END
Lansdowne Avenue Alternative Deer Creek Alternative
Alignment at Sunnen Alignment at Sunnen
Laclede Laclede
Under- Station Under- Station
Station Alternative ground! Elevated Road? ground® Elevatedt Road?
L aclede Station Road (at- No No Yes No No Yes
Big Bend Road (at-grade) Yes No No No No No
Deer Creek (at-grade) No No No Yes No No
Deer Creek (elevated) No Yes No® No Yes Yes
Lansdowne Avenue Yes Yes Yes — — —
Number of Stations
Each Alternative 2 2 2 1 1 2

1 Thesealignments (under ground/cut-and-cover or elevated) would be through the Sunnen Business Park,

generally following the path of the previous Terminal Railway right-of-way.
2 Alignment at-gradefollowing L aclede Station Road with transition to elevated alignment north of and parallel

to the Union Pacific Railroad tothe CMT right-of-way and then elevated over the Union Pacific tracks.
3 Thiscould be planned asan added station if new development (and transit rider ship potential) would occur in

the Deer Creek/Big Bend Boulevard vicinity.

3.2 Design Highlights
Fully Grade-Separated Alternative

* Bedow-ground MetroL ink alignment using cut-and-cover design from theForest Park Station
(at DeBaliviere) to the east edge of downtown Clayton (near Forsyth Boulevard) at Forest
Park Parkway; facility to belocated within the existing right-of-way of Forest Park Parkway
and Millbrook Boulevard.

* Withindowntown Clayton, below-ground alignment, using cut-and-cover design, extendsunder

Forsyth Boulevard and follows an alignment west under Carondelet Plaza and Carondelet
Avenue to Brentwood Boulevar d, then south under Brentwood to GalleriaParkway, then east
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under Galleria Parkway tothe CMT right-of-way; facility would be located within existing
street right-of-way except in the east edge of downtown Clayton wher e the alignment would
cross through existing private (undeveloped) property. An alternate construction method
could be used for the section from the Carondelet Plaza Station to the turn at
Carondelet/Brentwood, i.e., abored tunnel. Thiswould have a somewhat lower elevation to
permit tunneling constr uction, but would not requir eexcavation of thestr eet except for access
shaftsat either end and for the Carondelet/Central station.

AlongtheCMT right-of-way, thefacility would bebuilt at ground level from GalleriaPar kway
toFloraAvenue. At FloraAvenue, theMetroLink alignment would ascend onto an elevated
gructure through theSunnen BusinessPar k, over BigBend Boulevard, Deer Creek, and 1-44
to the Lansdowne Avenue Station (terminus).

At-Grade/Grade-Separ ated Combination Alternative

Below-grade alignment at the Forest Park Station extendswest below Forest Park Parkway
(cut and cover), trangitions upward to existing ground level at a point approximately 1,000
feet west of DeBaliviere Avenue, continues at-grade to a point 400 feet west of Big Bend
Boulevard, where the alignment transitions back down to below ground and extends below
ground (cut and cover) to the east edge of downtown Clayton. The basic at-grade section
would be designed with the tracks in the median of Forest Park Parkway and Millbrook
Boulevard.

Within downtown Clayton, thedesign would transition up toground level at For syth Boulevard
and continuewest along thenorth edgeof Car ondelet Plazato Hanley Road along Car ondel et
Avenue through thedowntown cor efollowing an alignment which turnssouth along M eramec
Avenue with tracksalong thewest sideof thestreet; south of Bonhomme Avenue, thetracks
would elevate over Forest Park Parkway and continue west over and along the south side of
the parkway until turning south into the CMT right of way.

Along the CMT right-of-way, the alignment would be at ground level from Forest Park
Parkway south to Flora Avenue. At Flora Avenue, the alignment would descend to a
beow-ground (cut-and-cover) alignment through the Sunnen Business Park, passing under
the Union Pacific (UP) railroad tracks. South of the UP railroad tracks, the alignment would
be at grade, crossing Big Bend Boulevard and Oxford Avenue. From this point south, the
alignment would be on elevated structure over Deer Creek and 1-44 to the Lansdowne
Avenue Station (terminus).
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Section Alter natives

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

Forest Park through University City. Therewould betwo options. Onewould entail locating
the tracksalongthe south edgeof For est Park Par kway and Millbr ook Boulevard rather than
in the median. Thisalignment would transtion into a below-grade alignment at a point east
of Throop Drive. The other option concerns developing transit underpasses at Skinker
Boulevard and Big Bend Boulevard or aroadway under passfor Skinker Boulevard at For est
Park Parkway. The Skinker transt under passwould transtion tracksin the median to pass
under Skinker Boulevard and return togradeat Hoyt Drive. TheBig Bend under passwould
trangtiontracksin themedian from apoint just west of Throop Driveto passunder BigBend
Boulevard and then continueunder ground (in atunnd) tothe east edge of downtown Clayton.
Theroadway under pass would placetwo Skinker lanesin an underpass below Forest Park
Parkway. Thesewould be optionsfor the at-grade/grade-separated combination.

Downtown Clayton. Within downtown Clayton from Forsyth Boulevard (east edge) to the
CM T right-of-way, oneoption involvesusing an elevated transt structur efollowingthenorth
edge of Forest Park Parkway. High or lower profile versonsare possible. For theformer,
inthesection from Hanley Road to M eramec Avenue, thestructur ewould beover Shaw Par k
Drive; at M eramec Avenue, the alignment would cross over Forest Park Parkway and run
parallel to the south side of the parkway until curving southward intothe CMT right-of-way.
For thelower profile, in the section from Hanley to M eramec, the tracks would be over the
westbound For est Par k Par kway lanesinter secting Bemiston Avenueand theCentral Avenue
exit ramp.

Another option followingtheFor est Park Par kway would haveagener ally at-gradealignment.
It would cross Forsyth at grade, transition alongside the Ritz Carlton Hote site, blending at
the same elevation as Forest Park Parkway at Ritz Drive. Thealignment would paralld this
north side of the highway over Hanley Road, under Bemiston Avenue, and under Central
Avenue Ramp. West of Central Avenue, thetrackswould elevate over the highway (via an
alignment over the eastbound lanes) to the CMT right-of-way.

Thereisalsoan option for theat-gradealter nativetothe Carondeet/M eramec alignment via
continuing west along Carondelet to Brentwood Boulevard. The tracks would turn south
along thewest side of Brentwood and becomeelevated near Shaw Park Drive, turn west over
ShawPark Driveand ascend over Forest Park Parkway to connect tothe CMT right of way.

These optionswould be a substitute section for the At-Grade/Gr ade-Separ ated Combination
Alternative.
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Galleria Elevated. In the Galleria area from approximately Clayton Road to Galleria
Parkway, the alignment would ascend from the CMT right-of-way over 1-170 to follow an
alignment just east of paralld to Brentwood Boulevard; at Galleria Parkway, the alignment
curves east back over [-170tothe CMT right-of-way.

This option would be a substitute section for the At-Grade/Grade-Separated Combination
Alternative.

Laclede Station Road At-Grade/Elevated. In the section from Flora Avenue to Big Bend
Boulevard, thealignment would leavethe CM T right-of-way following L aclede Station Road
at-grade from Flora Avenue south past Sunnen Drive. At this point, the alignment would
become elevated, curving eastward and parallel to the north edge of the UP railroad tracks,
back toward the CMT right-of-way. At theCMT, thetranst alignment ascendsover the UP
railroad tracksfollowingthe CMT over Big Bend Boulevard and Oxford Avenue.

Thisoptionwould beasubstitutefor the At-Grade/Grade-Separ ated Combination Alter native.
Deer Creek Terminal Station. As an option to extending the alignments to Lansdowne
Avenue, theMetroLink extension could end north of Deer Creek in Maplewood in alocation

just east of Big Bend Boulevard.

Thisoption would be a substitute for either basic alter native.
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4
Environmental Analysis Results

The results of the environmental analyses are summarized in the following sections. This
information is discussed so asto clarify the differ ences between alter natives.

Summary of Results

The following par agr aphsr epr esent an extr action of infor mation from the Environmental Results
Report according to the evaluation criteria.

4.1 Transportation Impacts
4.1.1 Maximize Trangt 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 concer ning thetrave
demand modd and the forecasts of population and employment used to estimate futuretrips:

1. The travel analysiszonesused in themodel arelargein relation to potential development
sites, hence, themodel may not be sensitivetodiffer encesin station locationsat thedetail
level.

2. Some land uses, such as Washington Univer sity, are special trip generators. These may

not be fully accounted for in trip making estimates.



Given these qualifications, therider ship estimates (in boardings) are:

At-Grade/Grade Separ ated

Fully Grade Separ ated Combination
Year 2005 Ridership 20,618 boar dings/day 18,402 boar dinggday
Year 2020 Rider ship 25,772 boar dings/day 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 tripslyear

For the section options, the changesin estimated rider ship would be asfollows:

1.

Forest Park through Universty City
a. Side-running at-grade.
No difference compared to at-grade/median.

b. Skinker and Big Bend under passes.
No difference compared to at-grade/median.

Downtown Clayton
a. Elevated option (high or low profile)
. 5,400 fewer boardings per day (year 2020) compared to fully grade
separ ated alternative.
. 2,700 fewer boardings per day (year 2020) compared to the Carondelet

Plaza and Carondelet/M eramec at-gr ade/gr ade separ ated combination.

b. Forest Park Parkway at-grade
. 4,300 fewer boardings per day (year 2020) compared to the fully grade-
separ ated alternative.
. 1,500fewer boar dingsper day (year 2020) compar ed totheat-grade/grade-
separ ated combination alter native.

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

Galleria Elevated
. 300 moreboardingsper day comparedtoCMT alter native(at-gradecombination).
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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 aterminal at Lansdowne Avenue.

Along with the estimates of overall ridership for the proposed MetroLink extension, thereis
information about boardings by individual station and the local mode of accessfor each station.
For the basic alter natives, these estimates are 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 59460 1,285 555 610 | 5330° 1,290 528 625
Skinker 1843 147 38 0 173 143 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
Downtown Clayton 3,739 3,298 441 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
L ansdowne Avenue 5,774 256 600 4,198 5,353 724 522 4,609

1 Includestwo MetroLink lines. 2,927 boardingsper day would beinter-rail transfers.

2 Includestwo MetroLink lines: 2,334 boardings per day would beinter-rail transfers.

3 Theseestimateswill berevised pending completion of a special generator trip analysis of Washington
University.



4.1.2 Accessbility

The measur e focuses on access to significant land-usein the corridor. Improvementsin travel
time/speed would represent enhancements for areas of employment, shopping, education, and
other servicesor attractions.

The analysesindicate the following for the basic alter natives and section options:

1 The differenceintravel timefor travel between Forest Park and theL ansdowneTer minal
is that the grade-separated alter native would make a higher speed (29 mph) and lower
travel time (16 minutes) possble compared to the at-grade combination (25
mph/19 minutes). Concerning therange of possibletotal trips (from sample resdential
locations) entailing some access travel distance between MetroLink at origin and
destination end of thetrip, the difference would be 5 to 10% decrease in typical travel
time. Thisissmall, but none-the-less a benefit of grade separation.

The overall MetroLink speed for either alternative would represent a 50% to 60%
reduction in typical bus trangt travel for the 7-8 mile long Cross County Segment-I
Corridor.

2. Thedifferencesin trave timesfor section options would be:
(@ South Edge - No difference in accessibility with respect to median at-grade.

(b) Skinker Boulevard and Big Bend Boulevard Underpasses - No difference
compar ed to median at-grade.

(© Downtown Clayton Elevated - This option would reducetravel time by 2 minutes
comparedto the at-grade through downtown. However, it loses direct accessto
development areas in east downtown and direct connection to the core of
downtown.

(d) Forest Park Parkway At-Grade - This option would reduce travel time by 1.5
minutes compared to the at-grade alter native through downtown.

(e) Carondelet/Brentwood At-grade - No difference compared to
Carondelet/M eramec at-grade.

)] Galleriadevated - L essthan aminutesower timecompared totheCMT at-grade
option.



(9) Laclede Station Road - No sgnificant difference compared to the alignments
through the Sunnen Business Park.

(h) Deer Creek Terminal - Thisoption reducesMetroL ink travel timeby 1-2 minutes.
However, local mode of accesstravel time would increase when compared to the
local travel timeto accessthe Lansdowneterminal. The net differencein travel
time (MetroLink plus local mode) between these optional terminals is not
significant.

4.1.3 Mobility

This measur e focuses on potential improvements in mobility for people in or near the Cross-
County corridor. Maobility concerns opportunities to conveniently travel to a variety of
destinations. This entails considerations of travel time and convenient access to and from
proposed MetroLink stations.

The analyses of alter nativesindicatesthe following differences:

1.

In terms of 1/4 mile walking access to employment and a range of activity centers (i.e,
land-uses oriented to retail, personal services, government services, and other
ingtitutional uses), thefully- grade-separ ated and at-gr ade combination would accessthe
same level of activity or employment opportunity as summarized by Table 4-1.

The only differenceswould occur in the Galleriaand Deer Creek station areas. For the
former, the below-grade alignment along Brentwood Boulevard would be closer to more
employment opportunitiesthan the CM T alignment (3,000 vs. 2,500 jobs). For the Deer
Creek area, the at-grade combination alter native, with a Big Bend station (west of Big
Bend Boulevard) would bein closer proximity to many morejobsand retail activitiesthan
the grade- separated alternative with the Deer Creek station which islocated 500" west
of Big Bend Boulevard and south of Oxford (i.e.,, 1,136 vs. 311 jobsand 30 vs. 6 activity
land-uses).

With regard to trave time, the basic alternatives are different in that the MetroLink
portionof any trip in thecorridor from the Galleria areato DeBaliviere could beasmuch
as three minutes faster for the grade-separated alternative. When considered in the
context of typical tripsin the corridor and surrounding ar eas of theregion, the difference
amountsto 5to 10%, i.e,, not very significant.

For the section options, the differencesidentified are asfollows:
@ South Edge - No difference compared to the median at-grade (at-grade

combination alter native).
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(b)

(©

Table4-1

Skinker Boulevard and Big Bend Boulevard Underpasses - No difference
compar ed to median at-grade.

Downtown Clayton Elevated - This option would have significant differences.
Becauseit would not include an east downtown station (Carondelet Plaza), it loses
access to resdential population of 866 per sons, 4,058 jobs and 35 activity land-
uses. Further, with its one station at the south edge of downtown, it would be
within walking distance of lessresidential population, jobsand activity land-uses.
Compared to the downtown core station at Carondelet/Central (part of the at-
grade or under ground alter native) with accessto477residential population, 22,050
jobs and 150 activity centers, it would have significantly lessaccess, i.e., reduced
opportunitiesfor peopletoreach it in a reasonably convenient fashion.

From atravel time per spective, this option would reduce MetroL ink trip time by
two minutescompar ed totheat-grade. Inthecontext of overall (door-to-door) trip
patterns, thiswould not be significant for mobility.

POPULATION, EMPLOYMENT, AND ACTIVITIESWITHIN ONE-QUARTER-MILE
WALKING DISTANCE OF STATIONS

At-Grade/Grade-Separated Combination

Fully Grade-Separated Alternative Alternative

Year Year No. of Year Year No. Of

2020 2020 Activity 2020 2020 Activity
Station Population Employment ~ Centers® Population Employment Centers?
Skinker Boulevard 1,780 1,368 2 1,780 1,368 2
Big Bend Boulevard 1,704 1,400 8 1,704 1,400 8
Carondelet Plaza 866 4,058 35 866 4,058 35
Carondelet/Central 477 22,050 150+ 477 22,050 150+
Galleria/Brentwood? 615 3,000 125+3 NA NA NA
GallerialCMT* NA NA NA 860 25 25
Eager Road 415 2,317 16 415 2,317 16°
Manchester Road 500 1,143 8 500 1,143 8
Big Bend/Oxford* NA NA NA 1,315 1,136 30*
Deer Creek? 476 311 6 NA NA NA
Lansdowne Avenue 816 200 3 816 200 3

1 Institutional, recreational, and shopping land uses.

2 Station for fully grade separated only.

3 Includesmorethan 100 storesin the Galleria shopping mall.
4 Station for at-grade/grade separated combination only.
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(d) Forest Park Parkway At-grade - This option has two gations, including onein
east Clayton near Forsyth Boulevard. This station would be similarly accessible
to population/employment/activity centers as shown for the Carondelet Plaza
station under the fully grade-separated alternative: 866 population, 4,058
employees, and 35 activity locations.

(e Caronddet/Brentwood At-grade - No difference compared to the
Carondelet/M eramec at-gr ade option.

)] Galleria Elevated - As noted previoudy, the alignment closer to Brentwood
Boulevard would access 500 mor e jobs and 100 mor e activity land-usesthan the
CMT alignment. Thiswould be generally truefor the option, i.e., accesstomore
activitiesthan the CMT alignment.

(9) L aclede Station Road - Thereissignificantly more employment accessibleto this
station than the alignment through the Sunnen Business Park.

(h) Deer Creek Terminal - Accesstoresidential population and employment for Deer
Creek compared to the other terminal option, Lansdowne Avenue, is somewhat
different for population (476 vs. 816 people, respectively), but more similar for
employment (311 vs. 200jobs). In absolutenumbers, thesedifferencesaresmall.

414 Safety

This measur e focuses on traffic safety from the standpoint of access to proposed MetroLink
stations and operationsin at-grade inter sections between MetroLink and other traffic.

Theresults of the analysesindicatesthe following differences:

1.

Fromthestandpoint of vehicle (autoand bus) accessto stations, thetwo basicalter natives
would be very smilar. The location having the only real difference would be at the
Galleria station. The grade-separated alter native would have access from Brentwood
Boulevard, a very high volume street. In contrast, theat-grade combination alter native
would access its Galleria station via an off-street facility near the CMT right of way.
Therewould be greater risks of accidentsfor the former compared to the latter.

For pedestrian accessto stations, most of thestationswould havesimilar accesspatterns.
There would be somedifferencefor the Skinker Boulevar d/For est Park Parkway and Big
Bend/Millbrook stations. The grade-separated alter native would have station access at
two of the four corners (in normal sdewalk areas) of these intersections. Some
passengers (not all) could accessthe underground MetroLink station without having to
crossthesdtreet. Incontragt, theat-gradealter nativerequiresall passenger sto cross(at
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least to the median) one of the high traffic volume streetsto reach the median at-grade
MetroLink platform.

Relative to thepotential for accidents between vehicle/pedestrian trafficand MetroLink
trains,thegrade-separ ated alter nativewould havenointer sectionsof thistype except for
potentially two industrial sitelocal accessdrivesthat could crossthetracksintheCMT
right of way at-grade. The at-grade combination would have a small number (15) of at-
grade crossings and intersections. This amountsto 1.7 track miles (0.85 route or line
miles) wherein in trainswould bein semi-exclusiveright of way with possibleinter secting
traffic (vehicle/pedestrian) movements. Theremainder of thetrack mileage (85%)inthis
alternative would be in exclusive transt right of way (nointer secting traffic). Again with
the exception of potentially twoindustrial Stelocal accessdrivesalongtheCMT right-of-
way.

For thelimited locationsof at-gradeoper ations, ther eisan estimated risk of 6-7 accidents
per year, calculated on the basis of a methodology developed as part of national
research'. In the context of local experience at arterial street intersections, which
experience 20to 35 accidentsper year, thisrisk of train-vehicle/pedestrian accidentsfor
the corridor is a small one. Currently, eight of the 19 MetroLink stations require
passengers to cross tracks at-grade. In six years of operations, only one pedestrian
accident has occurred. It is consistent with the low accident experience of existing
MetroL ink operations and the majority of other light rail transit sysemsin the U.S.

2. For the section options, implicationsfor traffic safety would be asfollows:

@ South Edge - This option would increase the length of grade-separated
(underground) track and would reducethenumber of at-gradeinter sectionsby two
for the at-grade combination alternative. This could trandate into a reduced
accident risk of 1 per year.

(b) Skinker Boulevard and Big Bend Boulevard Underpasses - This option also
increases the length of grade-separated track. The two MetroLink under passes
would remove two high-traffic volume at-grade inter sections from the at-grade
combination alternative. Thiscould trandate into a reduced accident risk of one
to two accidents per year.

(© Downtown Clayton Elevated - Thisoption hastwo versions - high and low profile.
Theformer would be completely grade-separated. 1t would not have any risk of

1 Transit Cooperative Research Program Report #17, I ntegration of Light Rail Transitinto City Streets, Transportation

Research Board, 1996
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(h)

at-grade accidents. Thelatter, however, would includetwo at-gradeinter sections
at Bemiston and at Central. The Central Avenueramp would beapotentially high
risk location because of the speedstraffic would typically havein using theramp.
Its curved alignment would not provide a good line of sight to the crossing (and
crossing gates). However, either elevated version would replace a substantial
section of at-grade operations through downtown Clayton. This would reduce
accident risk by 3-5 per year for thelower profileversion and 5-6 per year for the
high profileversion.

Forest Park Parkway At-grade- Theimpact would beessentially thesameasthat
described for the higher profile version of the elevated option (Item c). The only
difference is that this at-grade option has one at-grade street crossing, Forsyth
Boulevard. Thisisan arterial that carriesa modest volume of traffic. Therecould
be a small increasein therisk of accidents, zero to one accident per year.

Caronddet/Brentwood At-grade - This option would result in a small increase in
at-grade mileage. It would add a high traffic volume street intersection
(Brentwood Boulevard) to at-grade operations. This could result in an increased
risk of 1-2 accidents per year compar ed to the Car ondelet/M eramec at-grade.

GalleriaElevated - Thisoption would not result in any different safety conditions
compared tothe CM T alignment.

L aclede Station Road - Thisalignment would add two low traffic volume at-grade
crossings. Theincreasein accident risk would be low, i.e., lessthan 1 per year.
Beyond thiscondition, therewould beno differencein safety conditionscompared
to the other alignments.

Deer Creek Terminal - No significant differences areidentified for thisterminal
compared to Lansdowne Avenue.

4.1.5 Personal Security

Thiscriteriaisdifferent than the preceding one dealing with traffic safety. Thefocushereison
personal safety and security. Information developed for this criteria concerns per ceptions of
conditions that make people feel more secure aswell as conditions, that experience has shown,
that entail risksfor reduced per sonal security.

Theresults concerning the differ ences by alternative are asfollows:



The principal difference between the basic corridor alter natives (fully-grade-separ ated
vs. at-grade combination) would be associated with the sections of the corridor wherean
underground alignment is used for the grade-separated alternative. Thiswould be the
section from the Forest Park stationsto the Galleria. The difference between thebasic
alternativesisthat theunder ground stationsarenot visibleto passby trafficor toadjacent
land-useswhileat-gradeishighly visble. The Skinker Boulevard and Big Bend stations
would have long under ground passageways for access. These are potential entrapment
locations.

In addition to their high visbility, stations of the at-grade alter native would not contain
entrapment locations.

While the at-grade stations ar e highly visiblealong Forest Park Parkway and Millbr ook
Boulevard, they placepassenger sin closeproximity tomovingtraffic. That is,themedian
location of the platforms could cause rider s accessing these platformsor waiting on the
platforms for MetroLink trainsto feel somewhat insecur e because of therelatively small
clearance distance from passing vehicle traffic.

In downtown Clayton, these security perception differences would be less apparent.
Stations would belocated in closeproximity toother developments. Under ground stations
would not have long under ground passageways. At-grade stationswould not be closeto
sgnificant volumesof moving traffic. Downtown also hasahigher level of human activity
for longer periods of the day.

For theremainder of thecorridor, thebasicalter nativeswould not bedifferent concer ning
matters of personal security.

For the section options, the implications for personal safety and security would be as
follows:

@ South Edge- Theaddition of an under ground station would add somerisk because
of its position out of public view. It would not, however, have passageways. The
edge location of stations would reduce concerns by passengers of being “too
closg” to moving traffic.

(b) Skinker Boulevard and Big Bend Boulevard Transit Underpasses - This option
would change at-grade stations to underground ones. These would include long
beow-grade passageways. The below-grade station would entail possible
entrapment areasand would not bevisble. 1t would remove passenger sfrom the
median at-grade and proximity to traffic.
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Downtown Clayton Elevated - Thisoption would not increasesecurity risks. It has
only one station, which would bein avisible location. However, thisstation isat
the edge of downtown and would lose the proximity to higher levels of human
activity that would occur in the middle of downtown.

Forest Park Parkway At-grade - This option would not increase security risks.
Both stationswould bein highly visible locations.

Carondelet/Brentwood At-grade - No difference in security compared to the
Carondelet/M eramec at-grade.

Galleria Elevated - The station would be in a more visible location than on the
CM T right of way. Beingintegrated with other development, thisoption would be
somewhat mor e securethan the CMT station location.

Laclede Station Road - This alignment would be as secure as the other
alternatives.

Deer Creek Terminal - No differencein security would be expected between this
terminal and the Lansdowne terminal.

4.1.6. Trafficlmpacts

Thiscriteriaconsiderslikely impactson trafficrelated to accessto proposed M etroL ink stations
and as a result of at-grade operationsin street rights-of-way.

Analysiswasundertaken to estimatetraffic generation of proposed stations, mostly dueto park-
n-ride activitiesand capacity/leve of serviceanalysisfor inter sectionsthrough which MetroL ink
trainswould operate at-grade.

Theresults of the analyses are summarized asfollows:

1 Concerning site access traffic conditions, there is little difference between the basic
corridor alter natives. ThetwoM etroL ink stationswith park-n-ridefacilities(Eager Road
and L ansdowne Avenue) would be common to each alternative. Theresultsindicatethat
traffic growth on the affected arterial streets (Hanley Road at the Eager station and
Lansdowne Avenue) in yr. 2020 would bemuch greater duetooverall trafficgrowthinthe
Cross-County Corridor; and not dueto new traffic generated by MetroL ink stations. In
each area, sgnificant street improvements would be needed to provide needed traffic

capacity.
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For traffic conditionsalongtheMetroLink routeagreater differencewould occur for the
at-grade combination alternative. These conditions pertain to five inter sections along
Forest Park Parkway and Millbrook Boulevard, eight intersections® or grade crossings
in downtown Clayton, and two at-grade crossings in the vicinity of Big Bend/Oxford
Avenue. Capacity analysis for existing and future traffic volumes was completed
indicating that level of service would be maintained at “D” levels (i.e.,, acceptable
standard) for all inter sections.

The at-grade operationswould require carefully coordinated traffic signal phasing with
train oper ations. Prioritization signal phasing conceptswould beused inwhich MetroL ink
train movementswould occur in parallel with traffic on Forest Park Parkway, Millbr ook
Boulevard, Carondelet Avenue and Meramec Avenue. This phasing would avoid any
need to reduce signal green timefor cross street traffic (Skinker, Big Bend, Hanley).

Within downtown Clayton, the at-grade alter native would affect some existing property
access. No drivewayswould be closed; but for those located along Carondelet Avenue
betweenHanley and Bemiston, access patter nswould need to changetoright turnin/out,
i.e, noleft turns. Thiswould necessitate ar ound-the-block circulation for access.

In addition to the above traffic consderations, the possible parking impacts near
MetroLink stationswereexamined. Therearevariouslocationswherethereisarisk of
such encroachments. These, however, would besimilar for each basic alternative, i.e., no
significant differencein termsof thisparking issue.

2. For the section options, the differences concerning traffic considerations would be as
follows:

@ South Edge - This option would not affect site access or local area parking
encroachment conditions, it would affect traffic conditions for at-gradelocations.
Two at-grade intersections would be eliminated by virtue of the underground
alignment (i.e,, at Throop Drive and Big Bend Boulevard). However, the option
would require pre-emptive signal operationsat Skinker Boulevard. Pre-emption
signal operations occur when an approaching MetroLink train automatically
activates change in the signal phasing to allow the train to pass through the
crossing. Thiswould make traffic conditions worse at level of service E, even
possibly F.

1 Intersections means location where MetroLink tracks pass at-grade through an intersection of two streets; grade

crossings are locations where MetroLink tracks cross a single street at-grade.
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Skinker Boulevard and Big Bend Boulevard Under passes - Both the transit and
roadway underpasses would positively affect traffic conditions at Skinker
Boulevard. The transit underpass at Big Bend Boulevard would also have a
positive effect. Thetrangt underpasseswould remove MetroLink from at-grade
operations at both Skinker Boulevard and BigBend Boulevard. Thesestreetsare
high-volume arterials. This would eliminate the risk of any traffic delays
associated with train operations. The roadway underpass would add traffic
capacity to theinter section.

Downtown Clayton Elevated - This option has two versions - the high and lower
profile. The former would have no at-grade conditions. It would diminate the
necessity for special traffic signal operationsor changing patter ns of access for
existing driveways. Thelower profile would introduce two at-grade crossings at
Bemiston and at Central Avenue. The option would not affect any existing
driveways except for the parking lot in the vicinity of the Bally Health Club. All
alter natives affect this parking facility to some extent, the elevated option could
have the greatest effect (lost space and rearranged layout of thelot).

Forest Park Parkway At-grade - This option would affect traffic in three ways:
(1) at-grade crossing at Forsyth Boulevard, (2) removal of westbound
exit/entrance rampsat Ritz Driveto Forest Park Parkway, and (3) relocation of
existing westbound Bemiston exit ramp to the east of Hanley Road.

The Forsyth Boulevard crossing would entail some delay to street traffic
associated with MetroLink operations. This street has peak-hour traffic (both
directions) of 1,000 vehiclesper 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, less than 100
vehicles per hour. These movementswould berelocated to the new exit ramp at
Hanley Road and to the existing entrance ramp at Meramec Avenue. The
relocation of this traffic to other downtown streets is not expected to raise or
significantly reduce levels of service.

The relocation of the Bemiston ramp will not cause significant trafficimpact. The
existing Bemiston ramp has peak-hour volumes of lessthan 250 vehicles. These
vehicleswould essentially follow the samer oute, but entering Shaw Park Driveat
Hanley Road rather than one-half block west of Hanley Road.

Carondeet/Brentwood At-grade - This option would add another high traffic
volume intersection to the list of at-grade locations (Brentwood/Carondelet).
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Because the trainswould turn through the inter section, traffic sgnal time would
need to be allocated totrains, i.e, train movements would not bein paralle with
other traffic. Thesamewould be true at Carondelet/Meramec for the basic at-
grade alternative. However, at the latter intersection, volumes are much lower
than at Brentwood.

Galleria Elevated - This option would create little differences in traffic impact
comparedtotheCMT. Station accesstraffic would need to use Galleria Parkway
in both cases.

Laclede Station Road - The option would have two grade crossings - at Flora
Avenue and Sunnen Drive; but would be elevated over Big Bend Boulevard and
Oxford Avenue. (Theat-gradecombination alter nativehastwo at-gr adecr ossings
at Big Bend and at Oxford Avenue). Whilethe number of crossngswould bethe
same, the L aclede Station Road alignment affectslesstraffic volumesand would
cause significantly less potential delay than the Big Bend Boulevard crossing.

Deer Creek Terminal - Theoption would have somewhat lesstrafficimpactsthan
at Lansdowne Avenue. Eventhough the Deer Creek terminal has more access
problems duetolar ger volumescomingfrom asingledir ection of appr oach (south),
Big Bend Boulevard haslessvolumethan that at L ansdowne Avenue. Thelatter
is affected by traffic from both Lansdowne Avenue and River Des Peres
Boulevard. Theresultisthat theDeer Creek terminal could have somewhat less
traffic impacts.

4-14



.
=
i

1 i 5- ll -
1 B ar 'ﬂ?‘__:'.:__

Carondefer—
e

—
r
LS b
i \
- |
!
-k
1
i it
s
- | |
i i
TR SN
|
- Y
3
{
e ——
. ]
- i

el R
-

| T

) "x'- T g H;{n@?-ﬂ;:l..{

& 1

X
g

N s T -
i :-: 7 '\.u_'-’.: 1.',!:; '.I.\_. B
. . Station Locations
= ; —— At-grade
= e Belove-grade . :
A LA s Elovated
\ =meen Existing Metrelink
h t-grade in CMT
| | Street System
' ! | Land Use
Low densily residential
T High/Medium density residantial
] B Commercial
| Industrial
e B FParks/Recreation

| Institutianal

335 i} 335 35 ™ilee

Cross-County MetroLink Extension Segment |: Land Use  Figure 4.2-1

4-15



4.2 Urban Design/Land-Use | mpacts
4.2.1 Support Existing or Planned Land-Use

The pattern of land-usefor thecorridor isillustrated by Figure4.2-1. A review of local land-use
plans and development strategies indicates that the MetroLink line is compatible with these
plans. Most plans have anticipated that MetroLink would be extended in the Cross-County
corridor at some time. The analyses relative to the basic alternatives and section options
indicates that:

1. Thereisno difference in basic relationship or compatibility of the fully grade-separ ated
or theat-grade/gr ade-separ ated combinations. Both havethesameor very smilar station
locations and alignment. They would be compatible with local land-use plans.

2. Potential differenceswith respect to section options would be asfollows:

@ South Edge At-grade - No difference compared to at-grade/grade-separated
combination.

(b) Skinker Boulevard and Big Bend Boulevard Under passes - No difference.

(© Downtown Clayton Elevated - While not incompatible with land-use plans for
downtown Clayton, this option would place the MetroLink station at the edge of
downtown. It would also include only one, rather than two, downtown stations.
Fromthe standpoint of serving thedowntown ar ea, the option would belessdirect
and less effective in supporting the downtown plan.

d) Forest Park Parkway At-grade - Thisis generally compatiblewith land useplans
for downtown Clayton. Theoption hastwo stations. The Central Avenue station
is two blocks south of the downtown core, and as such would be somewhat less
accessible.

(e) Carondeet/Brentwood At-grade - There is no difference compared to the
combination alter native with the Carondelet/M eramec at-grade alignment.

)] Galleria Elevated - This option is “in-between” the grade-separated and at-
grade/grade-separ ated combinations. Assuch, it hasamoredirect linkagetothe
prime Brentwood Boulevar d development corridor. TheCity of Richmond Heights
has madeit clear that thiscorridor isahigh priority in terms of the communities
development strategy.
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Laclede Station Road - This option would be more compatible with the City of
Maplewood’ s development strategy. While the two other alternativesarenot in
conflict with Maplewood’ s plans, the L aclede Station Road option lendsitself to
mor e direct support for development along Hanley Road.

Deer Creek Terminal - Thisoption would be consistent with local land-use plans.
However, it would not directly extend MetroLink support to land-uses south of
[-44. In this sense, a Deer Creek terminal would simply have a less beneficial
effect than the option to extend thelineto Lansdowne.

4.2.2 Enhance Major Activity Centers

Figure 4-2 illustrates the location of major activity centersin the corridor. Each representsa
concentration of activity that would be supported by one or more of the alternatives. By close
physical linkages (measured by walking distance), the MetroLink extenson will enhance the
success of these centers. Table 4-2 Summarizes extended walking distance from proposed
stations to these centers.

Theanalyses of the alter natives and optionsindicated the following:

1.

The basic alternatives would have almost identical relationships to the major activity
centers. Theonly differenceswould be small:

(@)

(b)

At theGalleria, the grade-separ ated alignment would be closer by nearly /4 mile
to the Galleria shopping center than the at-grade/grade-separated combination
alignment in the CMT right-of-way. It would be closer to the Brentwood
Boulevard corridor. Whilethe CMT alignment is closer to development east
along Clayton Road, the Galleria shopping center and Brentwood Boulevard
corridor arethemajor activity centers.

At the Sunnen Business Park/Deer Creek Center area, the grade-separated
alternative would befurther away from the activity centers. Thiswould be about
1,000 feet more distant to the business park and shopping center than the
combination alter native with a station west of Big Bend Boulevard.
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Table4-2
TRANSIT MARKETSSERVED BY MAJOR ACTIVITY CENTERS

Transit Markets

Walking
Recreational/ Distance/
Activity Entertainmen Devdopment  Nearest
Center Residential t Ingtitutional Employment  Shopping I ntensity Station®
Forest Park X Low/ 6002
Moderate
Washington X X X Lo/ 1,000°
University Moderate
Ritz-Carlton X X High 100; 600*
Clayton X X X X X High 0-400°
Galleria X X X High 300; 1100°
Hanley X Moderate 0-1,2007
Indusgtrial
Court
Brentwood X X Moderate 800°
Promenade
Sunnen X Moderate  700; 1600;
Business 2400°
Park

! Distance measured in feet. Walking distance varies based on distance of station from edge versus the 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 alternative station and 600" for grade-separated station to front door
of hotel

5 Carondelet/Central station - for at-grade and belowground alternative, range of distance to downtown core in
generd

6 Galleria station - 300" for Brentwood underground and 1100' for CMT at-grade to east side of shopping center
" and ® Eager Road station - al aternatives

® Deer Creek area station - measured to center of Sunnen Business Park; 700' to Laclede Station Road station,
1600' to the Big Bend Boulevard station (at-grade combination aternative), 2400’ to the Deer Creek station (grade
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2. The section optionswould have the following differ ences:

(@)

(®)

(©

@

(€)

(f)

(9)

()

South Edge - This would be somewhat more directly linked to the Washington
University campus with stations on the south side of Millbrook Boulevard. The
difference in walking distance would be small compared to the median at-grade,
although the south edge could seem closer.

Skinker Boulevard and Big Bend Boulevard Underpasses - No significant
difference.

Downtown Clayton Elevated - Thiswould entail a significant difference in being
nearly 1/4 mile further from the downtown core than other alternatives in the
downtown. Thisisa significant difference.

Forest Park Parkway At-grade- Same comment asmadefor the elevated option.
This option, however, has a second station on the east edge of downtown, which
substantially enhancesits linkage with the downtown.

Carondeet/Brentwood At-grade - No difference compared to combination
alternative.

GalleriaElevated - Asnoted previoudy in connection with thecriteria concerning
compatibility with land-use plans, this option would be moredirectly linked to the
major activity centers. Thedifferenceinwalkingdistanceissomewhat longer than
the CMT at-grade station, but the alignment has the potential for direct
integration with major development.

Laclede Station Road - See comments concer ning land-use compatibility. The
same commentsapply here. Thisoption would besgnificantly better in enhancing
the combined activity center of the Sunnen Business Park, Hanley Road corridor
commercial zone, and the Deer Creek Center.

Deer Creek Center - No real difference, the extension to Lansdowne Avenue
could be significant. At thistime, there are no known plansfor a major activity
center south of 1-44, but local agencies are in process to define a development
strategy for this area that could represent an increase in land-use activity
compar ed to existing conditions,

4.2.3 Maintain Viable Access

Thiscriteria concernsthe possible impacts on land-use activity due to any required changesin
property access.

separated alternative)
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The analysesindicate the following:

1.

The grade-separ ated alter native would cause no changesin accesslocationsor patterns
of access to land-use. In contragt, the at-grade/grade-separated combination would
require some changesin accessin downtown Clayton. Thelatter would occur in asingle
block along Carondelet Avenue between Hanley and Bemiston. Five existing driveways
onthenorth sdeof thestreet and four drivewayson the south of the street would remain
open, but accesswould belimited toaright turnin and out pattern. Such alimitation could
add two blocks of additional travel distance for motorists using these driveways. Such
travel distanceswould be small; theadded travel time (at 25 mph) would also be small at
under one minute. It is possible that left turns could be provided for access to the
entrance of the Radisson Hotel. This could require some adjustmentsin street grades
and coordination of traffic controls.

The section optionswould be different asfollows:
@ South Edge - No impact or access.
(b) Skinker Boulevard and Big Bend Boulevard Under passes- No impact or access.

(© Downtown Clayton Elevated - Similar tothegrade-separ ated alter native, existing
drivewayswould not be affected in any way.

d) Forest Park Parkway At-grade- Thisalter nativewould not eiminateany existing
access. There would be some relocation, however, that would entail a modest
relocation of the service access drive to the Ritz Carlton building from Forsyth
Boulevard. Theaccessdriveway totheWashington University and Bally Health
Club parkinglot on For syth Boulevar d would alsobemoved asmall distancetothe
west of itscurrent position.

(e) Carondelet/Brentwood At-grade- Compar ed totheCar ondelet/M eramecat-grade
alignment, different driveways would be affected, but the extent of the impact
would not be any different. All accesswould be maintained.

Q) Galleria Elevated - Access to the University Club Tower Building would be
changed to allow for access to the MetroLink Station. Similarly, the existing
north-south alley (parallel to Brentwood) could be affected to some degree by the
columns holding up the trackway structure. All access would be maintained.

(9) Laclede Station Road - Because of the redevelopment of existing land-use,
existing driveway access along L aclede Station Road will not be needed. The
extension of SunnenDrive west to Hanley Road will replace the L aclede Station
Road connection to Hanley Drive. Thiswill not impact any existing access that
needsto beretained.
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4.2.4 Compatibility in Design Quality

The measure focuses on a set of urban design qualities asfollows:

Improve local accessibility by reinforcing neighbor hood scale
Enhance multifunctional, mixed-use neighbor hoods

I ntegrate neighborhoods into the larger metropolitan area

Provide open space around stations as a link to the surrounding fabric

Strengthen local identity (Shrewsbury, Laclede Station Road, Big Bend (South), Deer
Creek)

Providefor diversty of useswithin and around station locations
Create variety, character and historical harmony in station design

Create pedestrian-related pockets of appropriately scaled transit-oriented development
(TOD) around stations

| dentify the pedestrian asthe linchpin around which the light-rail transt works
Reinfor ce the importance of walkable neighborhoods

Design pedestrian walkwaysto link different parts of a neighborhood

Use landscaping to soften visual impacts and define site/corridor boundaries

Use perimeter landscaping around parking structures to screen views of vehicles and
visually soften building exteriors

These factor shave been considered in a qualitative fashion for the Cross-County corridor. The
results by alternative are asfollows:

1.

Fully grade-separ ated alter nativeand theat-grade/gr ade-separ ated ar eessentially same
for the section of the corridor from the Galleria south to Lansdowne. In the Sunnen
Business Park, the elevated section of the grade-separated alternative is much more
visible than the underground section for the combination alternative. Such visbility in a
business park, however, is a modest urban design issue. Structures can utilize design
characteristicsto fit into a modern business park.
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Thereal difference between the basic alternativesliesin the sections from Forest Park
tothe Galleria. The grade-separated alter native would be underground. Urban design
would be associated with the small vertical access facilities (stairs, ramps, elevator
lobbies) located at five station locations. The at-grade/grade-separated combination
would be substantially more visible throughout these sections with tracks being located
at ground leve with a small section of elevated track in the west end of Clayton.

The urban design review did not find that the at-gradealter nativeswould beincompatible
with the corridor. It could be designed with proper attention to detail to render transit
facilities compatible with thesurroundings. Thelow profileof transit facilities, except for
the elevated section, will increase the prospects of harmonizing the facilities with the
background (natural and constructed environment). Thetrackway could be screened in
various waysto minimizeany intrusiveness. Thiswould be particularly truein downtown
Clayton and other locations where side support polesand span wires(rather than center
of trackway poles) would be used.

The at-grade alternative is also an opportunity to introduce streetscape features as
improvementsto existingrightsof way. Thiscould occur along Carondelet and M eramec
in downtown Clayton. Because of right of way limitations along Forest Park Parkway
(DeBaliviere to Skinker), some existing street landscaping (e.g. plants and trees in
median) would beremoved from themedian at-gradetrackway. Thetrackway could have
appropriately designed decorations and design qualities incorporated in surface of the
barrierson each sde of the trackway, but the median trees would not be replaced.

For the section options, the following differences are noted:

@ South Edge - About 1,000 feet mor e of the Millbrook Boulevard section would be
underground, without any urban design impact. Thecross-section for theat-grade
section would have a narrow (4 foot) median allowing some low landscaping (not
trees) to be used. For the Forest Park Parkway section, this would be a
replacement for the existing median trees.

(b) Skinker Boulevar d and Big Bend Boulevar d Under passes- About 3,400 feet of at-
gradetrack would beredocated underground. Thiswould reducevisible el ement.
However, therewould be no opportunity to increase street landscaping.

(© Downtown Clayton Elevated - The elevated option could have adverse visual
impactsfor theresdential land-usesnear thealignment (south edge of downtown).
This would be the significant difference relative to the other downtown
alternatives. Thedesignvariationtointroducealower vertical profilewould assist
in reducing visual impacts. This would be effective, however, only in a limited
section from just east of Bemiston to just east of Central.
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Forest Park Parkway At-grade - This option would have a profile significantly
lower than the elevated option in downtown Clayton. From theForsyth Boulevard
vicinity towest of Central Avenue, thetrackswould beon ground level, except for
the bridge over Hanley Road (at approximately the same level as the highway
bridge). Thecatenary support system would betypically lower than thelightpoles
for Forest Park Parkway. West of Central Avenue, the alignment rises up over
the highway all the way to the CMT right-of-way. This would be the same
alignment asdescribed for the basic at-grade alter native for this section.

I nthesection from Hanley Road to Central Avenue, thetrackswould bebelow the
grade of Shaw Park Drive. Therewould befew if any visual impactsin thissection
of the alignment.

Carondédet/Brentwood At-grade - Thiswould eiminate certain visual impactsfor
the elevated section of thebasic combination alter native(i.e., M eramec extended
over Forest Park Parkway and eevated along south side of the Parkway). The
alignment along Shaw Park would require special design of streetscape amenities
south of Bonhomme Avenue, wher e the alignment would transition to a vertical
structure. Thiscould entail some adver sevisual impactsfor about one-half block
along Brentwood Boulevard.

GalleriaElevated - I n concept, thisoption would bephysically integrated with new
development. Assuch, itsurban design compatibility would be developed to be
highly positive.

Laclede Station Road - Because of the emerging new development in areas
adjacent to the alignment, urban design aspects can be developed to be highly
compatible.

Deer Creek Terminal - The larger scale of the site would entail some added
screenage features. The maintenance and yard area could be screened and
landscapedalongitsnortherly edgeto becompatiblewith existing neighbor hoods.
This would not be significantly different compared to smilar issues for the
Lansdowne Avenue terminal alternative.

4.3 Economic Effects
4.3.1 Foster Development and Redevelopment

There aresignificant opportunitiesfor development and redevelopment inthecorridor. Figure4-
3 illustrates the pattern of these opportunities. The analyses of development opportunities
associated with such activity issummarized in Table4-3. A special dimension of redevelopment
opportunity would beclassified astransit-oriented development (TOD). Such development would
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take advantage of MetroLink via use of more mixed-use development and compact forms of
development with medium to high density.

With regard to differences between alter natives, the following isidentified:

1.

As discussed for previous criteria dealing with land-use relationships, the two basic
corridor alternatives would have the same impact in terms of development and
redevelopment. Therecould be some modest differences, but these would be difficult to
confirm with any real degree of confidence. That is, the grade-separated would be
physically closer to the Brentwood/Galleria development corridor. This could foster
enhanced support for development. Also, the underground alignment at the Carondelet
Plaza gation could be easier to physically integrate with new development. This could
entail acommunity center with mixed-usedevelopment, in the 800,000 squar efoot range.
Further, there are four other stesin this area that represent the opportunity for more
than 1,000,000 squar e feet of development.

For the section options, the following summarizesresults:
@ South Edge - No difference.
(b) Skinker Boulevard and Big Bend Boulevard Under passes - No difference.

(© Downtown Clayton Elevated - Does not provide for any development support or
stimulation in east downtown Clayton. Whiletheabsence of MetroLink linked to
such locations does not mean that development would not occur, the potential is
that the mixture of use and density could be higher with MetroLink.

d) Forest Park Parkway At-grade - This option significantly overcomes the lack of
development support noted above for the elevatedoption. Thisoption includesa
ground-level gation in east downtown Clayton, which will provide the opportunity
to directly link to sgnificant development land. Further, the Central Avenue
station could be designed to link to the St. L ouis County gar age site, which could
entail multiple uses, i.e., garage, bus transfer facility, possible air rights, and
provide a path to mor e directly connect to Bonhomme Avenue.

(e) Caronddet/Brentwood At-grade - No difference compared to at-grade
combination.

) Galleria Elevated - Same positive effectsasnoted previoudly viathemoredir ect
linkagetotheBrentwood corridor. Thedevelopment opportunities(within /4 mile
walking distance) amount to over 700,000 sg. ft. of development in three Sites.

(9) L aclede Station Road - Same positive effects as noted previously.
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(h) Deer Creek Terminal - Thiswould reducetheopportunity to support development
in the Lansdowne Avenue area. The latter could be a convenience center at a
minimum.

4.3.2 Enhance Economic Viability of Key Activity Centers

The differences noted for the criteria in land-use relationships (see Section 4.2.1) would be
exactly thesamefor thiscriteria. Inthiscase, from an economic per spective, therewould bean
increasedpriority associated with support to activity center sthat have multipleeffects, i.e., high
employment and high sales (or other direct paymentsinto the local economy). For the Cross-
County corridor, thelocationswith thesechar acteristicswould bedowntown Clayton, Washington
University, Galleria/Brentwood Boulevard, Hanley Industrial Court/Brentwood Promenade, and
Sunnen Business Park/Hanley Road corridor/Deer Creek Center).

The basic corridor alternatives are essentially the same relative to these centers. Significant
differences would be:

1 Downtown Clayton Elevated - Significant reduction in support to east Clayton.

2. For est Park Parkway At-grade- Modest reduction in support for downtown Clayton. This
option would have an east downtown Clayton station, but the Central Avenue station
would ill be about one-quarter mile south of the center of downtown.

3. Galleria Elevated - Significant increasein support in Brentwood Boulevard corridor.

4, L aclede Station Road - Significant increase in support in Hanley Road corridor.

4.3.3 Enhance Corridor Tax Base

The discussions of proceeding criteria (Section 4.3.1 and 4.3.2) indicate the differences in

potential support for economic development. Thesewould ultimately reflect increased property

values and a higher corridor tax base.

Another aspect of effects on tax base could be reductions associated with displacement. As

displacements, these would convert property (tax paying) to public property (no taxes paid).

Table 4-4 summarizesthese estimated displacements.

Asshown, there are some significant differences:

1 Between the basic corridor alternatives, the higher displacement (tax loss) for the at-

grade combination is associated with right of way needs along Meramec Avenue in
downtown Clayton.
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For the downtown Clayton eevated, the alignment option through the Bally’s stewould
be a significant displacement.

Also in downtown Clayton, the Forest Park Parkway At Grade option would cause some
displacements, but these would be only in terms of existing parking spaces. Parking
space would be removed in the vicinity of Bally's and from parking facilities east of
Hanley Road (existing lot and gar age, about 50 spacesin total).

The Deer Creek Terminal hassignificant displacements. WhiletheL ansdowne Terminal

would entail 19 displacementsversus 15 at Deer Creek, the property value and tax loss
would bethreetimesasgreat.
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Table 4-3
CURRENT AND POTENTIAL DEVELOPMENT OPPORTUNITIES
Distance Approxi-
from Nearest mate Square Feet Potential
Proposed Parcel of Proposed Square Feet Construction Projected
Map MetroLink Size Permitted/ Develop- of Develop- Cost Property Tax
No. | Location Existing Land Use Station (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 Millbrook and Big Bend Institutional 50 17.86 R-6 Institutional/student N/A 2,300,000 N/A N/A
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 Cc-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 with MetroLink Commercial 500 1.28 C-4 Mixed use 100,000— 385,175 20* 436,288
tracks 200,000
12 NW corner of Forsyth with MetroLink Commercial 500 0.70 SDD* Office space 270,000 N/A 51 1,112,534
tracks
13 Forsyth between Brentwood & Maryland Commercial 1,000 1.89 SDD* Office space 240,000 N/A 40 828,416
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 and Commercial 50 1.32 C-3 Parking structure Parking 226,000 15.5* 0 (county)
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 177,000 N/A N/A
18 East side of Brentwood Boulevard Commercial 400 9.00 PDC* Retail/serv./offc. N/A 760,000 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 Area south of Flora between Laclede Residential 50 12.0 Resid. Commercial N/A 800,000 N/A N/A
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.
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Table4-4

REAL PROPERTY TAX REVENUE IMPACT FROM POSSIBLE DISPLACEMENTS!

Property Lost Real
Assessed  Property Tax
Total Valuation Revenues?
Alter native/Option Displacements Acres Employment ($000) ($000)
Fully Grade-Separ ated Alternative® 19 7.0 50-60 $294.1 $24.3
Deer Creek Terminal Station Option 15 133 115-125 945.7 85.0
At-Grade/Grade-Separ ated Alter native®* 42 7.33 150-185 758.8 63.9
South Edge Option 0 0 0 0 0
Skinker Boulevard/Big Bend Boulevard
Under pass Options 0 0 0 0 0
Downtown Clayton Elevated Option 0 0 0 0 0
Bally's Transition 1 0.5 25 389.9 38.2
Maryland Ave Transtion 1 — 0 32.8 2.6
Forest Park Parkway At-Grade Option 0 0.6 0 11117 26.0
Carondéet/Brentwood At-Grade Option 0 0 0 0 0
Galleria Elevated Option 0 0 0 0 0
L aclede Station Road 0 0 0 0 0
At-Grade/Elevated Option
Deer Creek Terminal Station Option 15 13.3 115-125 945.7 85.0

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 alter nativesinclude the proposed L ansdowneterminal station park-n-ridelot and bustransfer and

maintenance yard facilities.

4 TheForest Park Parkway and Millbrook Boulevard median alignment location isincluded in thebasic
alternative. The Carondelet/M eramec at-grade alignment isalso part of the basic alternative.

4.4 Environmental | mpacts

4.4.1 Natural Resources

This investigation revealed no significant differences among alternatives and section options
except for the comparison of the Deer Creek vs. Lansdowne Terminal alternatives. The
Lansdowne Avenue Terminal would have some minimal impact on the 100 year. flood plain
associated with the River Des Peres. The regulating floodway is not affected, but there would
be avery small crossing of the flood plain.
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4.4.2 Displacement

The displacements estimated for the alternatives are summarized in Table 4-4. Asshown, the
two basic corridor alternatives would both entail displacement of 18 activities with 50-60
employees for the Lansdowne Terminal sation. The at-grade combination has added
displacement due to right-of-way needsin downtown Clayton (at Carondelet/Meramec), i.e., 23
activitiesand 100 to 125 employees.

For thesection options, theDeer Creek Terminal would causethe most significant displacement.
There would be more (15 activities with 115 to 125 employees) compared to Lansdowne,
especially in terms of the value of commercial property.

The Caronddet/Brentwood at-grade alignment would diminate the right of way
acquisition/displacement impacts noted previoudy at Carondelet/M eramec but would involve
right of way acquisition from Shaw Park.

4.4.3 Noise, Vibration, Electromagnetic I nterference

Technical analysis for noise, vibration, and electromagnetic interference indicate certain
differences among the alter natives as follows:

4.4.3.1 Noise

At selected locations, noise levels estimated for MetroLink operations indicate that impacts
would be at high enough levels to warrant consideration of mitigation. Such conditions would
occur for the basic fully grade separ ated alter native along two sections of the corridor: (1) the
CMT right-of-way from the vicinity of Linden Avenue to |-64, and (2) the vicinity of 1-44 and
Lansdowne Avenue. Similarly, for the basic at-grade/grade separ ated combination alter native,
such conditionswould occur along four sections. (1) horizontal curveswith radiusunder 200, i.e.,
at Carondelet and M eramec, (2) the elevated section of the alignment along M eramec Avenue
(near Shaw park Dr.), over and along Forest Park Parkway to west of Brentwood Boulevard, (3)
the CMT right-of-way from the vicinity of Linden Avenue to 1-64, and (4) the vicinity of 1-44
between Deer Creek and Lansdowne Avenue.

Condgdering the various section options, noise impacts that would reach levels for which
mitigation would be considered would occur asfollows:

1) Downtown Clayton Elevated - The section from the vicinity of Hanley Road to
west of Brentwood Boulevard.

2 Forest Park Parkway At-grade - The section from Ritz Drive to just west of
Hanley Road and from Central Avenueto west of Brentwood Boulevard.

3 Carondelet/Brentwood At-grade alignment - 90 degree turn at Brentwood
Boulevard.
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4 Deer Creek Terminal - The vicinity of maintenance yard east along the CMT
right-of-way.

For all alter natives, therewill betemporary noiseimpact associated with construction activities.

4.4.3.2 Vibration

No operational vibration impacts are anticipated. The most sensitive land-use would be the
Washington Univer sity resear ch building near Millbrook Boulevard (between Hoyt and Throop
Drives). However, maximum ambient vibrations already exceed the Washington University
vibration criteria. Temporary vibration impacts due to construction activity along Millbr ook
would occur. These would be more prominent for cut/cover construction techniques than with
ground level construction.

4.4.3.3 Electromagnetic I nterference

The only location wher e electr omagnetic inter ference would be anticipated isalong Washington
University. Thiswould affect current research activities being pursued by the Department of
Chemistry. Suchimpactswould beexpected for both under ground and at-gradealter natives. The
South Edge Option would have somewhat higher interference because of itscloser proximity to
the research facility.

4.4.4 Air Quality

Air quality impacts would be associated with impacts caused by traffic congestion. The grade-
separ atedalter native could only cause such impactsat stationsinvolving vehicleaccess. Theat-
grade combination would cause smilar impacts but also cause changesto traffic flow in at-grade
locations.

Each of thesituationswasexamined. Whilesmall differencesarenoted, thereisnot appreciable
degradation in air quality, especially in relation to National Ambient Air Quality Standards.

The rider ship associated with thisnew linewould attract rider swhowould currently beautousers.
Thiswould decr easeair emissions. Table4-5summarizestheseresults. Thediffer encesbetween
alternatives are small.
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Table4-5
DAILY NETWORKWIDE EMISSIONS, WINTERTIME, 2020 REGIONAL NETWORK BOUNDED BY
OLIVE/DIELMAN AND GRAVOISRIVER DESPERES

Metric Tons per Day

Daily Vehicle Daily Vehicle
Alternative MilesTraveled HoursTraveled HC CO NOx
No-Build 4,430,868 131,354 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 1.581 18.929 3.909

1 Becausedifferencesand operationswould be nearly identical, theseresultswould also apply to the Forest
Park Parkway At-grade option.

445 Consgtruction Impacts

Congtruction impacts are temporary, but they could produce significant disruptions to ongoing
activitiesin the corridor. These effects could relateto:

« Visual and Aesthetic Quality

o Parks

» Socioeconomic I mpacts

« Eroson, Sedimentation, and Water Quality
« Vegetation

» Floodplains

o Air Quality

« Noiseand Vibration

« Utilitiesand Emergency Services Disruption
» Disposal of ExcessMaterial

« Traffic Delaysand Detours

« HazardousMaterials

Constructionimpactsvary in accor dancetotwo primary aspects. (1) locationin publicstreet right
of way or in an off-street location; and (2) vertical alignment, i.e., underground (cut and cover, or
bored tunndl), at-grade, or elevated. The combination of these stuationsis summarized in the
following matrix:
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Very

Vertical Little M odest Major Major
L ocation Alignment Disruption! Disruption? Disruption®  Disruption®
(1) Publicstreet RO.W. (a) eevated X
(b) at-grade X
(c) below-cut/cover X
(d) bdow-bored tunne X
(2) Off-street location (a) elevated X
(New site, CMT right  (b) at-grade X
of way) (c) below-cut/cover X
(d) beow-bored tunnd X

Little- Somelocationsto be protected (some parking lost or occasional closure of a street lane); some traffic
closurefor erection of structure members between columns.

M odest - Sections of some streets closed to traffic, more parking spacetemporarily closed, occasional detours.
Major - Moredetoursinstalled for lengthier periods of time, sidewalks removed - temporary access installed,
some building access curtailed, more widespread parking closure - need temporary parking access, general
pavement removal - more gravel roadways.

VeryMajor - Street closures, access completely diverted, many temporary driveways, much parking removal -
need temporary lots, more closure of crossstreetsfor longer periods of time, temporary utility installations.

I napplyingtheaboveprinciplestoassessconstruction impacts, differ encesbetween alter natives
would be asfollows:

For the grade-separated vs. at-grade combination alter natives, thedifferenceswould be
sgnificant for two sections of the corridor - Section 1: Forest Park Par kway/Millbr ook
Boulevard and Section 2: downtown Clayton.

I nSection 1, thebeow ground alter nativewould interrupt trafficfor longer periodsof time
and would likely reducetrafficlanesascompared totheat-grade. Becausetherearefew
driveways accessing these streets, temporary access would not be a significant issue.

I n Section 2, thebelow-grade (cut and cover) would causevery major disruption. It would
be very difficult to carry on activities for certain land-uses, especially retail, along the
alignment route. Utility disruptions would be numerous. A section along Carondelet
Avenue could be congtructed via a bored tunnd option. Thiswould mitigate much of the
disruptions except at the two tunnel endsand for the core station location.

Also, the underground alignment would cause a major disruption along Brentwood
Boulevard. It would be expected that up to four lanes of traffic would be closed. Some
detouring would be needed. In the section south of Clayton Road, traffic volumes are
very high. Substantial congestion would becreated. Theseconditionswould not occur for
at-grade construction on the CMT.
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2. For section options, expected differenceswould be:

(@)

®)

(©)

@

(€)

(f)

(9)

)

South Edge - Thelonger underground section would increase impacts compar ed
to median at-grade; this would include temporary closures at the Big Bend
Boulevard. intersection and at Throop Drive.

Skinker Boulevard and Big Bend Boulevard Underpasses - This would create
sgnificant congestion at this intersection; major detours and temporary road
closureswould be necessary.

Downtown Clayton Elevated - | mpacts would be least as compared to the other
downtown alter natives.

Forest Park Parkway At-grade - Impactswould also be least as compared to the
other downtown alter natives.

Carondedet/Brentwood At-grade - Impacts would be less than for the
Carondelet/Meramec alignment for downtown blocks, it would not require
construction coordination to cross over Brentwood Boulevard.

Galleria Elevated - Construction impacts would be greater than building on the
CMT; this would affect 1-170 as well as existing land-uses. These would be
modest disruptions.

L aclede Station Road - No major impacts expected. In fact, thisoption would be
much less disruptive than going through the Sunnen Business Park.

Deer Creek Terminal - Thiswould end the MetroLink extension north of 1-44.
(The extension to Lansdowne requires crossing 1-44; leading to some disruption
of traffic.

4.4.6 Cultural Resources

This criteria concer ns potential impacts on historic places, archeological resources, and open
space/parklands. The assessment indicated the following:

1 Historic Places (Buildings)
No alternative will physically or otherwise directly affect a historical facility or building.

2. Historic Places (Districts)
Therearefour historic districtsin or near the Cross-County Corridor. Theseareall in
the northerly section (from downtown Clayton eastward). The alternatives do not
physically intrudeinto theseareason new rightsof way. However, therearesengitivities
to the overall environment and qualities of theseimportant districts. MetroLink design
needs to be compatible with these areas. The aspect of compatibility was discussed
earlier inthereport (Section 4.2.4).
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3. Parklands
None of the alternatives affect parklands except one section option - the
Carondeet/Brentwood at-grade alignment. This routeimpacts Shaw Park. Somerights
of way would be needed along Brentwood Boulevard from Car ondelet to Shaw Park Drive
and along Shaw Park Drive. Thelatter would also require relocation of existing tennis
courts.

4.4.7 Equity

No significant impacts or differences were noted as a result of this assessment except for the
south end terminal. The Deer Creek option would preclude the benefits of the MetroLink
extension to the communities to the south of |-44.

4.5 Costsand Financial Capacity

45.1 Maximize Cost Effectiveness

Thismeasur efocuseson ther eationship between rider ship attracted to an alter native compar ed
tothecost. A ratio defining the additional ridership per unit of additional cost isidentified.

Thefollowing matrix identifies thisrelationship in relation to the alter nativewhich hastheleast
rider ship:
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MetroLink System

Ridership Ridership Annual Annual Linked Trips

(Boardings/ (Linked  Linked Trips Annualized (1000's) per $1M of
Alternative Day) Trips/Day) (1,000's)  Cost* ($1M) Annualized Cost

« At-grade/grade-separated
combination to Lansdowne,
with downtown Clayton
elevated option

20,310 13,801 4,305 52.1 73

o At-grade/grade-separated
combination to L ansdowne,
with Forest Park Parkway 21,470 14,400 4,492 46.9 96
at-gradein downtown
Clayton

« At-grade/grade-separated
combination to Lansdowne, 23,003 15,642 4,880 47.1 104
Sunnen below-grade

o At-grade/grade-separated
combination to Lansdowne,
with Galleria elevated
option

23,166 15,639 4,879 53.7 91

« At-grade/grade-separated
combination to Lansdowne,
with Laclede Station Road
option

25,280 16,903 5,273 57.7 91

* Fully-grade separated to

25,772 17,287 5,393 58.4 92
Lansdowne

* Deer Creek Terminal with

fully-gr ade separ ated 25,532 17,168 5,356 55.0 97

1 Capital and O/M cost.

The aboveresultsindicatethat whilethefully-grade separ ated would attract moreboar dingsper
day to MetroLink, the at-grade option (with Sunnen below-grade) would be most cost effective.
That is, for each million dollar sof annualized cost (abovetheno build), the at-grade option would
attract 104,000 annual linked tripsper million dollar sin cost compar ed to 92,000tripsfor thefully
grade separated option to Lansdowne. In terms of cost effectiveness, the grade separated
options only compete well with the at-grade optionsif a Deer Creek Terminal isused.

45.2 Capital Costs

A separate document contains the estimate of capital costs, which will not be repeated here
except in summary terms.
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The capital costs' for alternatives and section options are as follows:

Corridor Alternatives

Fully Grade-Separated
At-Grade/Grade-Separ ated Combination

Section Alternative/Options:

South Edge At-Grade

Skinker Boulevard and Big Bend Boulevard Under passes (Transit)
Skinker Boulevard Under pass (Roadway)

Downtown Clayton Elevated

Forest Park Parkway At-Grade

Downtown Clayton At-Grade via Carondeet/Brentwood

Galleria Elevated

L aclede Station Road

Deer Creek Terminal

$3942
403?
3872

378

3767

365

3997

3807
3334474

I ncludedwith these costs, $98,600,000 (common to all alter natives), isestimated to cover thecost
of vehicles (train sets, vehiclesfor expanded local busservice, and vehiclesfor the Forest Park

Circulator), plus some capital cost for facilitiesfor the Forest Park Circulator.

Considering the differences® in terms of the least costly alter native, the following results:

Deer Creek Terminal with At-Grade/

Grade-Separated Combination Alternative (least cost)
Downtown Clayton At-Grade via Car ondelet/Brentwood
Forest Park Parkway At-Grade
At-Grade/Grade-Separ ated Combination Alter native
Downtown Clayton Elevated

L aclede Station Road/L ansdowne

Skinker Boulevard Under pass (Roadway)

Skinker Boulevard Underpass (Transit)

South Edge At-Grade

A W DN P

Rounded to the nearest $1,000,000.

When in conjunction with the At-Grade/Grade-Separated Combination Alternative.

When in conjunction with the Fully Grade-Separated Alternative.
Rounded to the nearest $1,000,000.
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Galleria Elevated +$65

» Skinker Boulevard and Big Bend Boulevard Under passes (Transit) +$70
o Deer Creek Terminal with Fully Grade-Separated Alternative +$141
 Fully Grade-Separated Alternative +$185

Another comparison of the capital cost is to estimate the overall cost per mile of transit line.
Theseresults are summarized by section of the corridor and for the corridor overall.

Cost by Section

Section 1: Forest Park through Universty City

(1) At-GradeAlternatives $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
(3) Underground Alter natives $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 milet
(© With Elevated through Sunnen Business Park $55 million per milet

1 These costsinclude the terminal station maintenance and yard facility.
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Section 4: Lansdowne Avenue
(1) Elevated $76 million per milet

Relativeto the overall corridor alternativesidentified above, the cost per milewould be;

* Fully Grade-Separated $63 million per mile
o At-Grade/Grade-Separated Combination $46 million per mile
» South Edge At-Grade $48 million per mile
» Skinker Boulevard and Big Bend Boulevard 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
e Galleria Elevated $49 million per mile
» Laclede Station Road $46 million per mile
e Deer Creek Terminal $44 to $64 million per mile

4.5.3 Operating and Maintenance Costs

Operating and maintenancecostsar ediscussed in a separ atedocument. Estimatesof O/M costs
are based upon the following unit costsfor variableitems:

MetroLink: $1.45 per revenue car mile
$33.91 per revenuetrain hour

Local Bus: $1.34 per vehicle-revenue mile
$34.78 per vehicle revenue hour

The overall estimated operating cost for the basic fully grade separated alternative is
$15,300,000 per year (inclusive of MetroLink, local bus, and Forest Park Circulator costs).
Compared to the other basic alter native (at-grade combination), these O/M costs would be the
same. Thelocal bus and Forest Park Circulator costs are identical for each alternative. For
MetroLink operations, thedifferencein estimated travel timeisnot lar geenough to changefleet
requirements, hence, the estimated annual MetroLink car milesand hourswould be the same.
There could besomedifferencesin facility maintenancecosts, i.e. at-gradeplatformsdonot have
same utility costs as below-grade stations; at-grade alignment mor e susceptible to weather -
related maintenance; belowground tunnels require more significant structural maintenance;
bdowground stations may require more security-related costs. These costs are reflected in
conservative unit costs. They reflect recent BSDA experience. Net differences would not be
lar ge enough to affect evaluation of alter natives.

Basedupon theestimated rider ship, and theassumed far es, it isestimated that far ebox revenues

will be $3to $4 million per year. Thisamountstoafarebox recovery ratio of approximately 50%.
Farebox revenuefor every 1,000 daily riders (boardings) amountsto about $175,000 per year.
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Sincethe estimated rider ship for the basic at-grade combination alternative is 2,800 boar dings
per day lower, thisalter nativewould haveadightly lower farerevenue potential of $490,000 per
year.

Relativetothevarioussection options, theoverall O/M costswould not besignificantly different.
Fare revenue could be somewhat different asfollows:

1. Downtown Clayton Elevated
* 5,400 fewer boardingscompared tothebasic Fully Grade-Separ ated alter native, or about
$900,000 less revenue per year.
» 2,700 fewer boardingscompared tothebasic At-Grade Combination alter native, or about
$475,000 less revenue per year.

2. Forest Park Parkway At-Grade
* 4,300 fewer boardingscompared tothebasic Fully Grade-Separ ated alter native, or about
$700,000 less revenue per year.
» 1,500 fewer boardingscompared tothebasic At-Grade Combination alter native, or about
$260,000 lessrevenue per year.

3. Galleria Elevated
* 300 more boarders per day compared to the basc At-Grade Combination, or about
$50,000 mor e revenue per year.

4. Laclede Station Road
* 150 more boardings per year compared to the basic At-Grade Combination, or about
$30,000 mor e revenue per year.

5. Deer Creek Terminal
» 200 fewer riders per day relative to the basic Grade-Separated alternative, or about
$35,000 less revenue per year.

45.4 Capital Cost Benefits

From a cost-effectiveness per spective, the consider ation focuses on the benefitsthat the added
investment would produce. Based on theanalysisresultsidentified in thisreport, benefitscan be
associated with each increment of added cost. Benefitsmay bereal or per celved, measurableor
gualitative.

45.4.1 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.
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10.

11.

Accessibility enhancements would benefit several major activity centers, including
downtown Clayton, Galleria area, Eager Road/Promenade/Hanley Industrial Court area,
and Sunnen Business Park/Deer Creek Center area.

Accessibility could stimulate redevelopment oppor tunitiesin M aplewood and thenorthern
edge of Shrewsbury and reinforcetheregion's core communities.

Would provide a strategic transportation link connecting employment centers and low-
income job seekers.

Would reduce extensive transit travel time (using bus) by 50 percent for tripsalong the 7
to 8 milelong Segment | portion of the Cross-County corridor.

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, thetwo-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.

Along with MetroLink, there would be expansion in local modes of access. This would
include morelocal bus service, expansion of park-n-ridefacilities, and improvement tothe
Forest Park areacirculator system. L ocal busser viceenhancement would occur throughout
the corridor, with added concentration of servicein thesouth and southwest suburban area.
M agjor park-n-ridefacilitieswould belocated to beaccessiblefrom twomajor freeways: | -64
and 1-44.

Asan dectric-power ed transt mode, MetroL ink would aid in reducing air pollution through
itsown operation and by attracting auto usersto transt.

Stations would belocated 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.

Stationswould be designed to be safe for riders and be aesthetically appropriate to fit in
with surrounding ar eas.

Operations would be designed to promote safety, especially in locations where at-grade
operationswould occur. The majority of the alignment (85 percent) would bein exclusve
right-of-way for MetroLink; e.g., no at-grade conditionswher etrackswould be crossed by
other vehicle or pedestrian traffic. For the 15 percent of the alignment that would bein a
semi-exclusive situation (asdefined by at-gradecr ossings, inter sections, and appr oximately
seven blocksin downtown Clayton where pedestrians could crosstracks at-grade in mid-
block locations), new traffic signal facilities and oper ations would be employed, along with
highly improved traffic sgns and markingsto minimize therisk of accidents.
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12.

13.

As a resault of MetroLink construction, various other infrastructure 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,
Caronddet Plaza, Carondelet Avenue, and M eramec Avenue.

e. Pedestrianway and sdewalk improvementsthroughout the corridor.

The location of the tracks on the CMT near Forest Park Parkway would provide a
convenient opportunity toexpand MetroL ink Cross-County Segment |1 tothenorth. At the

Deer Creek station, trackswould be located so that they could be extended south aspart

of MetroLink expansion, i.e., Cross-County Segment 11.

45.4.2 At-Grade/Grade-Separated Combination to Lansdowne Avenue (with Basic Corridor

At-Grade/Grade Separated Combination Alternative)

All benefits identified for the Deer Creek terminal (above) would apply here, plus the
benefit of extendingM etroL ink servicetoar eassouth of [-44into Shrewsbury and St. L ouis
(southwest area).

Therewould be increased rider ship of approximately 1,000 boardings per day.

The extension to Lansdowne would expand the accessbility benefits of MetroLink by
including mor e redevelopment area within the more direct influence zone.

L ansdowne Avenue connectsto various major arterials offering more convenient for both
auto and local buses accessto MetroL ink. The site would be more visible than the Deer
Creek terminal station site.

The extension to L ansdowne Avenue would be a significant link in allowing the southwar d
expansion of MetroLink into South County.

45.4.3 Forest Park Parkway At-Grade (with Basic At-Grade/Grade Separated Combination)

1.

I ntroduces a different alignment through downtown Clayton that would nearly eiminateall
possible traffic impacts.
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Maintains two stationsfor accesstomajor development potentialsin east edgeof downtown
and near Central Avenue.

Would have a low profile, similar to the highway, to eliminate visual impacts of new
structuresfor neighborhoodsto the south of downtown.

Would haveardatively straight alignment thr ough downtown, which will promotesomewhat
better MetroLink speed; the absence of sharp horizontal curveswill eliminate a potential
sour ce of noise.

45.4.4 Laclede Station Road (with Basic At-Grade/Grade Separated Combination Alternative

2.

3.

as Substitute for Underground Alignment through the Sunnen Business Park)

Would achieve increased accessibility to employment in the Sunnen Business Park and
Hanley Road area.

Would stimulate and support achievement of local redevelopment goals.

Would minimize disruption to existing and significant economic development.

45.45 Downtown Clayton Elevated (with Basic At-Grade/Grade Separated Combination

Alternative as Substitute for At-Ground Alignment through Downtown Clayton)

For the higher profile version, would create a grade-separ ated oper ating environment for
MetroLink, allowing lower travel times (by 2 minutes) in this section with norisk of delay.
For the lower profile version, smilar benefits would be provided although there would be
two at-grade crossingsin the alignment.

The higher profile version would have a safer operating environment because it would be
an exclusive transit right of way. The lower profile verson would have two at-grade
crossings which would introduce a risk of accidents.

Would minimize disruptionduring constr uction compar ed to alignmentsthrough themiddle
of downtown.

Would entail low risk for construction cost escalation by minimizing the potential impact of
unknown utility system costs.

45.4.6 At-Grade Downtown Clayton via Carondelet/Brentwood (with Basic At-Grade/Grade

1.

Separated Combination Alternative as Substitute for At-Grade Alignment in
Downtown Clayton via Carondelet/Meramec)

Would avoid potentially significant right-of-way acquisition and displacement along
M eramec Avenue south of Carondelet Avenue. However, the trade-off to this benefit is
that:

4-44



a. Shaw Park land would need to be used for the transit line; this would require
relocating existing tennis courtsin the southeast corner of the park.

b. At-grade traffic operations would include one mor e high-volume inter section at
Brentwood Boulevard. This represents more traffic coordination requirements
than would be needed for the M eramec Avenue alignment option.

4.5.4.7 South Edge At-Grade (with Basic At-Grade/Grade Separated Combination Alternative)

1. Would create more accessible station locations along Millbrook Boulevard with fewer
potential pedestrian/vehicle conflicts.

2. Would increase the potential for more direct linkage to campus development

3. Waould removerisk of potential impactson traffic operationsand reduced level of service
at the Big Bend/Millbrook intersection due to MetroLink operations. However, traffic
conditions at Skinker Boulevard would be wor se when compar ed to the median at-grade
alignment because of the necessity of using signal pre-emption operations and crossing
gates and flashing war ning lights.

4.5.4.8 Skinker Boulevard and Big Bend Boulevard Underpasses (with Basic At-Grade/Grade
Separated Combination Alternative)

1. Thetranst underpasses would:

a. Remove any potential risk of impactson traffic operationsand level of serviceat both
the Skinker/Forest Park Parkway and Big Bend/Millbrook intersections due to
MetroLink operations.

b. Reducetherisksof accidentsdueto MetroLink operations at both inter sections.

c. Places passenger access facilities at the sides of the street (rather than in median);
however, the underground station will increase the risk for personal safety/security
problems.

2. Theroadway underpass verson (Skinker Boulevard through lanes) would:
a. Reduce the potential risk of impacts on traffic operations and level of service at the
Skinker/Forest Park Parkway inter section by passing north-south traffic.
b. Reducetherisk of accidentsat the intersection but increasesthe risk of accidents at
the ends of the under pass due to sight distance limitations.
c. Alongthelength of theunderpassstructure, constrainsaccesstolocal east-west streets
and driveways along Skinker Boulevard to right turn infout only (no left turns).

45.49 Galleria Elevated

1.  Would promote significant development in the Brentwood Boulevard corridor.
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2.

Would create potential for moreridership, i.e., would allow accessfor increased density of
development with higher overall transportation capacity (dueto MetroLink) allowing for
reduced auto trip generation and lower on-gite parking requirements.

4.5.4.10 Fully Grade-Separated Alternative with Deer Creek Terminal

1.

8.

Added trangt ridership compared to the basic at-grade/grade separated combination
alternative of 2,800 boardings per day.

Would eliminaterisk of 6 to 7 train/vehicle-pedestrian accidents per year as compared to
the basic at-grade/grade separ ated combination alter native.

Would eliminaterisk of reduced traffic level of serviceat high traffic volumeinter sections
(Skinker, Big Bend, Hanley).

Would increase speed of travel with up to 3minuteslesstravel time. Thiswould represent
a 5% to 10% reduction in total trip timefor typical door-to-door tripsin the Cross-County
corridor.

For travel in the westbound/southbound directions, there is a potential for expanding the
area of accessibility to the north and northeast of the Cross-County Corridor.

Would diminatetherisk of traffic delaysin at-grade locations with the potential for more
reliable service.

Since service capacity would not be constrained by street traffic conditions, therewould be
the potential to enhance service capacity and schedulerdiability.

More of theline would bein a weather-protected environment.

45.4.11 Fully-Grade Separated Alternative to Lansdowne Avenue

1.

Would increaseridership potential by 1,000 boar dingsper day compared to a Deer Creek
terminal.

All the benefitsidentified abovefor thefully grade-separ ated alter native, together with an
increasein accessbility to and development potential of areasin St. L ouis(southwest ar ea)
and Shrewsbury.

All benefits identified for the Deer Creek terminal (above) would apply here, plus the
benefit of extendingM etroL ink servicetoar eassouth of [-44into Shrewsbury and St. L ouis
(southwest area).

The extension to Lansdowne would expand the accessbility benefits of MetroLink by
including mor e redevelopment area within the more direct influence zone.

4-45



5. Lansdowne Avenueconnectstovariousmajor arterialsoffering moreconvenient accessto
MetroLink. The site would be more visible than the Deer Creek terminal station site.

6. Theextension to Lansdowne Avenuewould be a significant link in allowing the southward
expansion of MetroLink into South County.

455 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. Benefitsversusadded costs
2. Bendfitsversusincreased impacts
3. Reduced impacts versus added costs

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—workers and/or customers.
3. Expandedmobility—Iarger areacan bereached with mor e convenient and higher -

quality service.

Improved personal productivity via reduced travel times.

Operational advantages for M etr oL ink—capacity, reliability, and safety.
Improved air quality associated with greater use of masstrangt.

. Potential | mpacts

1 Environmental conditions—noise, vibration, electromagnetic.
2. Risk of traffic accidents along at-grade alignments.
3. Risk of personal security because of limited visibility and entrapment areas

associated with underground facilities.
Displacement of existing land use activities.

5. Acquigition of open gspace for right-of-way and removal of existing mature
vegetation for transit facilities.

6. Range of construction impacts for sections of alignment to be built in existing
street rights-of-way associatedwith elevated, at-grade, cut-and-cover, and bored
tunnel alignments.
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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 designers consider at-grade design asbetter, supporting an active, more appealing
ur banenvironment. However, many peopleconsider M etroL ink solely infunctional and utilitarian
terms (much like water and sewer systems). Thisattitudewould suggest that thetracks, primary
facilities, and trains be out of sight.

It islikely that cost will be an issue. Thismeansthat several very important trade-offswill need
to be addressed:

1. The extent of MetroLink expansion; i.e., how large an area will have direct MetroLink
access for the resources available. This affects development at the aggregate scale and
mobility at the personal level.

2. Thequality of the operating environment for MetroLink in terms of speed (travel time),
reliability, safety, and capacity.

3. Theneed to achieve a balanced use of resour ces between capital and operating costs.
4. Theleve 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. 3 recognizesthat in addition to initial construction, the available resour ces need
to support net operating and maintenance costs (O/M). Selecting alter nativeswith lower capital
cost provides moreresourcesfor O/M.

Trade-off No. 4 considers that some incremental 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 cer tainimpactsat acceptable
levels.
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4.6 MetroLink Compatibility
4.6.1 Compaitibility of Design Features

For the conceptual design of the Fully Grade-Separated and the At-Grade/Grade-Separ ated
Combination Alter natives, existing M etr oL ink design standar dshavebeen followed. Thisisalso
true for the MetroLink stations and station layouts. Therefore, the Cross-County MetroLink
Extension Segment | will besimilar to the existing MetroL ink linethat runsfrom downtown St.
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
either the Lansdowne or Deer Creek terminal station. Only minor maintenance, cleaning, and
LRT vehicle storage will occur. The design of the maintenance facility and the activities that
occur therewill be consistent with existing M etroL ink maintenance and oper ations.

4.6.2 Opportunity for Developing Segments|| and 111

For theFully-Grade-Separ ated and the At-Grade/Gr ade Separ ated Combination alter natives, the
Lansdowne terminal station south of 1-44 provides a better and mor e cost-effective opportunity
(in the long-term) for developing the future Segment |11 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 11 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 | 1 extension, which would begin just west of downtown Clayton and travel north
on the CMT right-of-way to Florissant and the Lambert International Airport, the At
Grade/Grade-Separ atedCombination Alter nativewould provideabetter opportunity tofacilitate
a junction between Segment | and Segment |11 extensions. Thisis because all of the design
options for thecombination alter native pr oceed west of downtown Clayton along Shaw Park Drive
and/or Forest Park Parkway tothe CMT right-of-way. At thislocation, constructinga'Y junction
torun MetroLink northalongtheCMT totheairport isvery feasible. Enough right-of-way exists
in the CMT right-of-way to accommodate this straight-forward design. For the fully grade-
separ ated alternative, the MetroLink alignment would be below grade running south under
Brentwood Boulevard to the Galleria Par kway. The alignment would then go east under Galleria
Parkway to the CMT right-of-way. Thetranstion from Segment | (running south) and Segment
[11 (running north) would need to be at thislocation. A more complex track junction would need
to be constructed in the CMT right-of-way. For Segment |11 a separate Galleria station on the
CMT right-of-way would be necessary if Segment |11 was to serve LRT passengers in the
Galleria area. Also, thisdesign may requirethat four LRT tracksbe constructed in the ar ea of
the junction to accommodate all MetroLink movements for both extensions. This may require
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more than the 100 feet of CM T right-of-way at thislocation. Also, Segment I 11 will run north of
thislocation along the CMT right-of-way (just east of 1-170) and would not servethe downtown
Clayton passengers. A separate MetroLink line into downtown Clayton may be needed, or
passenger transfers may berequired (from Segment |11 to Segment 1) at a new Galleria station
to accommodate passenger s wanting 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
Il junction and possible new Galleria station would be a capital cost consideration. The same
MetroLink design standardswould beused for thefutureSegment || and Segment |11 extensions
asfor Segment I.

4.7 Summaries

A summary of the preceding discussion is provided by Tables 4-6 through 4-11. These tables
trandateresultsintobrief notesdescribingkey (not every analysisresult) findingswhich indicate
differences between the basic alternatives and the section options. These lead to further
discussion of such differencesinsofar astheir implicationsfor design choices, i.e., identification
of those alter natives which most fully achieve project design objectives.
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ables 4-6 - 4-11

UMMARY MATRIX OF SOCIOECONOMIC AND ENVIRONMENTAL ANALYSIS RESULTS

Full Corridor Alternatives

Cross-County MetroLink Extension (Segment ) Alternatives and Options

bjectives and Criteria

Fully Grade-Separated

At-Grade/Grade-
Separated
Combination

South Edge At-Grade

Skinker Boulevard
Underpasses

Downtown Clayton
Elevated

Carondelet/Brentwood
At-Grade

Galleria Elevated

Laclede Station Road
At-Grade/Elevated

Deer Creek Terminus

4-6 TRANSPORTATI

ON

. Maximize transit

« No Impact on

ridership Year 2020 = 26,400 Year 2020 = 23,521 ridership No impact on ridership Would result in No impact on ridership Would result in Could result in Would result in
Boardings/day Boardings/day ridership decrease of ridership increase ridership decrease of reduced ridership of
4,800 boardings/day or of 500 boardings 300 boardings per day | 1,000 boardings per
about 18% day day
Improve . . « No Impact . . . . .
accessibility Corridor train trip time = Corridor train trip time No impact No travel time No impact No impact on travel No impact on travel Reduces amount of
16 minutes, overall train 19 minutes, overall difference with time time development land
speed 29 MPH train speed 25 MPH underground . . conveniently
. . alternative Creates Creates direct access | accessible (south of
Could increase trade Trip times for select accessibility to major development I-44)
area by 0.75to 1.5 miles | set of origin- Reduces travel time by directly to zone at Sunnen
for areas to north and destination trips range 2 minutes relative to at- Brentwood Blvd. Business Park and
northeast of cross- between 10 to 0 grade development sites Hanley Road
county corridor for minutes; added 3
southbound trips only minutes only 5 to 10% Removes one station
of time; not significant from downtown,
including significant
joint development
potential and a cost to
jobs
Increase mobility . . « No impact « No impact . . . o Similar number of
7,600 residential 8,200 residential 1/4 mile of increased No impact About 500 more 395 residential jobs and residential

population within 1/4 mile

walking distance

35,800 employees (jobs)
within 1/4 mile walking
distance

Three minutes less
maximum travel time
compared to at-grade
alternative. However,
small difference in

population within 1/4
mile walking distance

36,200 employees
(jobs) within 1/4 mile
walking distance

walking distance to
core, including
government services
center

Substantially fewer
activities within 1/4 mile
walking distance
compared to at-grade
or underground
alternatives

jobs accessible, but
200 fewer
residents within
walking distance
compared to CMT

population within 1/4
mile walking distance

population within
walking distance of
station (Deer Creek
vs. Lansdowne,
respectively)
S476 vs. 816 jobs
S311 vs. 200
population
No impact on total
travel time, has lower
MetroLink time, but
local access is

terms of overall trip higher
times.

Maximize safety . . « Reduces accident . . . . .
No train/vehicle Risk for 6-7 risk by 1 per year Transit underpass High profile version Some possible impact No impact, except Adds 2 at-grade No impact

accidents or
pedestrian/train
accidents possible in
street right-of-way

Includes three stations
with side platforms
requiring passengers to
cross tracks with some
risk.

No sight distance
problems

Has street access (bus
and kiss-n-ride) on
Brentwood Blvd.

train/vehicle or
train/pedestrian
accidents per year

Side platforms at 7
stations with
pedestrian crossing at
tracks

Two grade transitions
could have sight
distance concerns

15 at-grade
intersections or
crossings for
alignment

« Reduces number of
at-grade
intersections to 13

« Reduces number of
side platforms to 5,
although center
platforms will still
have track crossings
by pedestrians

« Enhances platform
access at Skinker by
moving out of center
of high volume road

would reduce risk of
accident by 1 per year

Roadway underpass
would have some
accident risk at end of
vertical transition

would eliminate 7 at-
grade crossings in
downtown; reduces
accident risk by 5-6
per year

Low profile version
would include 2 at-
grade crossings; the
Central Ave. ramp
crossing would be a
high risk crossing;
reduces accident risk
by 3-5 per year

due to addition of one
high volume at-grade
intersection

will generate
station traffic in
private
development area
with some accident
risk

Has potential to
incorporate
pedestrian bridges
to eliminate
pedestrian crossing
of Brentwood

crossings, but will be
low volume streets

Accident risk could
increase by 1 per
year




ables 4-6 - 4-11

UMMARY MATRIX OF SOCIOECONOMIC AND ENVIRONMENTAL ANALYSIS RESULTS

Full Corridor Alternatives

Cross-County MetroLink Extension (Segment ) Alternatives and Options

bjectives and Criteria

Fully Grade-Separated

At-Grade/Grade-
Separated
Combination

South Edge At-Grade

Skinker Boulevard
Underpasses

Downtown Clayton
Elevated

Carondelet/Brentwood
At-Grade

Galleria Elevated

Laclede Station Road
At-Grade/Elevated

Deer Creek Terminus

4-6 TRANSPORTATI

ON (continued)

Enhance traveler's
sense of personal
security

Underground access
has long tunnels at two
stations with security
risk

Skinker, Big Bend,
Manchester, Deer Creek
stations would have low
volumes and would
have evening security
concerns

Carondelet Plaza and
downtown core
stations could have
direct surveillance from
adjoining buildings - new
development and St.
Louis County
Administrative Center,
respectively

Station sites are fully
visible

Skinker, Big Bend,
Manchester, Oxford
stations would have
low volume; would
have evening security
concerns

Requires station
access from median of
high traffic volume
street for two stations

« Replaces 1 surface
station with
underground station,
but does not have
underground
passageways

Transit underpass adds
one underground station
with passenger access
tunnels which increase
security risks and places
access facilities at side
of streets rather than in
median

Roadway underpass
has no impact

Station would have
long passageway with
no escape route.

No impact

Station in highly
populated location,
availability of
building
surveillance

Has potential for
pedestrian bridges
to achieve greater
surveillance of
pedestrian paths

More opportunity for
“eyes on the street”
contact

No significant
difference compared to
Lansdowne Ave. as
terminal station

Reductions in
capacity for other
modes

No reduction in traffic
capacity due to train
operations.

Non-site traffic on
Hanley Rd. will increase.
Eager Rd. station traffic
can be accommodated.

Non-site traffic will
increase substantially.
Lansdown station site

traffic will add about 8 to

12% to peak hour traffic.
LOS E/F expected with
existing roadway
conditions turning lanes
needed for capacity.

Four residential areas
and three commercial
areas will be at risk for
parking encroachment
by MetroLink riders

Bus transfers/drop-off/
pick-up access for
Galleria station will risk
some traffic delay on
Brentwood Blvd.

No private property
access is affected; two
at-grade industrial site
access drives included
requiring crossing gate
controls.

At-grade intersections
will have acceptable
level of traffic service
under existing traffic
using signal
prioritization.

Non-site traffic
volumes have modest
increase year 2020,
LOS at Skinker and Big
Bend Blvds. would be
D.

Same comment about
Eager Rd. and
Lansdowne station
area traffic conditions
made for fully grade
separated alternative
applies here.

Four residential areas
and three commercial
areas will be at risk for
parking encroachment
by MetroLink riders

At-grade operations
requires on-going
operation of a traffic
control system along
Forest Park Parkway
and Millbrook Blvd. and
in downtown Clayton

Some property access
in downtown Clayton
will be limited to right

« Requires signal pre-
emption along Forest
Park Parkway and
Millbrook; will
decrease LOS at
Skinker to E or F

Transit underpass
reduces risk of any
traffic delay associated
with MetroLink
operations

Roadway underpass
would add traffic
capacity to the
intersection

Roadway underpass
would restrict access to
local streets and
driveways to right turn in
and out along Skinker
Blvd.

High profile version
relative to at-grade
alternative in
downtown Clayton
would remove at-grade
operations

Does not require
changes to property
access

Low profile version
would include two at-
grade crossings; level
of service would be D
or better; Central Ave.
exit ramp will
experience some delay

Includes one more high
volume traffic
intersection with at-
grade operations;
separate signal phase
required for MetroLink,
i.e., concurrent running
with traffic not possible

Requires use of
off-street
circulation drive to
access station

No significant impact

Would concentrate
station access on one
intersection (Big
bend/Oxford); would
need turn lane
improvements.
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Full Corridor Alternatives

Cross-County MetroLink Extension (Segment ) Alternatives and Options

bjectives and Criteria

Fully Grade-Separated

At-Grade/Grade-
Separated
Combination

South Edge At-Grade

Skinker Boulevard
Underpasses

Downtown Clayton
Elevated

Carondelet/Brentwood
At-Grade

Galleria Elevated

Laclede Station Road
At-Grade/Elevated

Deer Creek Terminus

turn in/out
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UMMARY MATRIX OF SOCIOECONOMIC AND ENVIRONMENTAL ANALYSIS RESULTS

Full Corridor Alternatives

Cross-County MetroLink Extension (Segment ) Alternatives and Options

bjectives and Criteria

Fully Grade-Separated

At-Grade/Grade-
Separated
Combination

South Edge At-Grade

Skinker Boulevard
Underpasses

Downtown Clayton
Elevated

Carondelet/Brentwood
At-Grade

Galleria Elevated

Laclede Station Road
At-Grade/Elevated

Deer Creek Terminus

4-7 URBAN DESIGN

Support existing or
planned land use

Skinker and Big Bend
stations in residentially/
institutionally developed
area

All other stations in
commercially developed
areas

Potential for smaller-
scale commercial
development at Skinker
and Big Bend

Potential for larger-scale
commercial development
at other station locations

Major development
potential at or near
Clayton, Galleria, Eager
Road, and Lansdowne
station sites

Area surrounding
Skinker and Big Bend
zoned residential

Areas surrounding all
other stations zoned
commercial

Station locations
compatible with local
plans and zoning

Clayton, Brentwood, and
Maplewood plans
anticipate extension of
MetroLink

Skinker and Big Bend
stations in residentially/
institutionally
developed sites

All other stations in
commercially
developed areas

Potential for small-
scale commercial
development at Skinker
and Big Bend

Potential for large-
scale commercial
development at other
station locations

Major development
potential at or near
Clayton, Galleria, Eager
Road and Lansdowne
station sites

Area surrounding
Skinker and Big Bend
stations zoned
residential

Areas surrounding all
other stations zoned
commercial

Station locations
compatible with local
plans and zoning

Clayton, Brentwood
and Maplewood plans
anticipate MetroLink
extension

« Skinker and Big Bend
stations in
residentially and
institutionally
developed area

« Surrounding land use
pattern well
established with no
anticipated major
changes

« Potential for smaller-
scale commercial
development at
Skinker and Big Bend

« Surrounding areas
zoned residential

No Impact

Station separates
commercial and
residential developed
areas

Station on edge of
intensely developed
downtown commercial
district

Employment center for
30,000 people

Area adjacent to north
zoned commercial

Potential for major
commercial
development/
redevelopment in
downtown Clayton

Compatible with local
plans and zoning

Clayton Downtown
Business District Plan
anticipates MetroLink
extension

Reduced access to
residential areas to the
south

Station in central
portion of intensely
developed downtown
Clayton commercial
district

Surrounding area
zoned commercial

Potential for major
commercial
development/
redevelopment

Potential for more
intense commercial
development

Compatible with local
plans and zoning

Clayton Downtown
Business District Plan
anticipates MetroLink
extension

Station location in
central portion of
commercially
developed and
developing area

Major commercial
development/
redevelopment
potential in adjacent
area

Direct access to
Galleria, University
Club Tower, and
Brentwood Blvd.
development
corridor is
consistent with
Richmond Heights
strategy.

Surrounding area
zoned commercial

Surrounding land use
a mixture of
commercial and
residential

Sunnen Business Park
a major employer

Sunnen Business Park
expansion plans will
eliminate impact on
adjacent residential
area

Surrounding land use a
mixture of industrial,
commercial, and
residential

Station location in
currently developed
Big Bend Industrial
Court

Station will result in
displacement of 15
businesses

Area comprising
station area zoned
industrial; residentially
zoned area immediately
to north

Moderate potential for
redevelopment in
adjacent area
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UMMARY MATRIX OF SOCIOECONOMIC AND ENVIRONMENTAL ANALYSIS RESULTS

Full Corridor Alternatives

Cross-County MetroLink Extension (Segment ) Alternatives and Options

At-Grade/Grade-
Separated

Skinker Boulevard

Downtown Clayton

Carondelet/Brentwood

Laclede Station Road

bjectives and Criteria Fully Grade-Separated Combination South Edge At-Grade Underpasses Elevated At-Grade Galleria Elevated At-Grade/Elevated Deer Creek Terminus
4-7 URBAN DESIGN (continued)
Specific . . « Closer walking . . . .
enhancement to Skinker Station within Skinker Station within distance to No impact Within 1/4 mile walking Carondelet/Central Within walking Within close walking Within walking distance
planned/developing 1/4 mile walking distance | 1/4 mile walking Washington distance of County station within walking distance of Galleria distance of Sunnen commercial/industrial
major activity of Forest Park and distance of Forest Park University campus. Government Center, distance of over 150 Shopping Center Business Park , Deer development (300 jobs)
centers Washington University and Washington but only the section of activities within and 25 other Creek Center, and

(2,300 employees)

Big Bend station within
walking distance of
Washington University

Carondelet Plaza station
within walking distance
of 35 activities, with Ritz
Carlton major activity
center (4,000
employees)

Carondelet/Central
station within walking
distance of over 150
activities within
downtown Clayton
business district (22,000
employees), including
County Government
Center

Galleria/Brentwood
station within 1/4 mile of
3,000 jobs including the
Galleria Shopping Center
(1,800 employees) and
University Club Tower
(600 employees), and
125 other activities

Eager Road station
within walking distance
of Brentwood
Promenade (800
employees) and Purina
Mills (300 employees)
activity centers

Deer Creek station
within walking distance
of some
commercial/industrial
development (300 jobs).

University (2,300
employees)

Big Bend station within
walking distance of
Washington University

Carondelet Plaza
station within walking
distance of 35
activities, with Ritz-
Carlton major activity
center (4,000
employees)

Carondelet/Central
station within walking
distance of over 150
activities within
Downtown Clayton
business district
(22,000 employees),
including County
Government Center

CMT station within 1/4
mile walking distance
of 2,500 jobs, i.e.
development area east
of the CMT, and
University Club Tower
(600 jobs, and 25 other
activities

Eager Road station
within walking
distance of Brentwood
Promenade (800
employees) and Purina
Mills (300 employees)
activity centers

- Big Bend/Oxford

station within walking
distance of Deer Creek
Shopping Center,
Sunnen Business Park
and other development
(2,100 jobs)

downtown south of
Carondelet and along
Bonhomme

downtown Clayton
business district
(22,000 employees),
including County
Government Center

activities

Hanley Rd corridor
with employment level
at 1,100 jobs (current
development), but
with the potential of
1,000 more jobs.




ables 4-6 - 4-11

UMMARY MATRIX OF SOCIOECONOMIC AND ENVIRONMENTAL ANALYSIS RESULTS

Full Corridor Alternatives

Cross-County MetroLink Extension (Segment ) Alternatives and Options

bjectives and Criteria

Fully Grade-Separated

At-Grade/Grade-
Separated
Combination

South Edge At-Grade

Skinker Boulevard
Underpasses

Downtown Clayton
Elevated

Carondelet/Brentwood
At-Grade

Galleria Elevated

Laclede Station Road
At-Grade/Elevated

Deer Creek Terminus

4-7 URBAN DESIGN

(continued)

Maintain viable
access to adjacent
sites

No impact on driveway
access or changes in
access patterns

Access to be
maintained to all
driveways on Forest
Park Parkway/
Millbrook between
DeBaliviere and
Pershing Ave.

Carondelet Plaza:
access to be
maintained to both
north-side and south-
side alleys east of
Hanley Road

Carondelet Avenue
(Hanley Rd. to
Bemiston Ave.): nine
access driveways (no
left turns) to parking
garagesl/lots and
Radisson Hotel (left
turn may be retained);
extra 1 % to 2-block
vehicular travel
necessary for
circumventing block to
gain right-turns in/out

Carondelet (Central to
Meramec); only
emergency vehicle
access retained

Meramec Avenue:
access to driveways
on east side not
affected; access to
two alleys (to surface
parking lots) on west
side to be modified
through closure or
made one-way west;
however, access still
provided from adjacent
streets resulting in
minor inconvenience
and minimal extra
driving distance, track
zone will eliminate
opportunity for drop-
off/pick-up for
buildings on the west
side of the street.

« Access to be
maintained to all
driveways on Forest
Park Parkway/
Millbrook between
DeBaliviere and
Pershing Ave.

No impact by transit
underpass

Roadway underpass
would restrict access to
local streets and
driveways along Skinker
Blvd. from Lindell to
McPherson.

No impact on driveway
access or changes in
access patterns

Carondelet Ave.
(Meramec to
Brentwood) - access
to be retained to all four
driveways to parking/
alley, but no left turns

Brentwood (Carondelet
to Shaw Park Dr.) - no
impact to access
driveways on east
side; access to Shaw
Park loop drive on west
side allowed controlled
with stop sign/warning
signals

No impact on
driveway access
or changes in
access patterns

Laclede Station Road
would terminate into
Sunnen Business Park

Intersection of
Laclede Station Road
and Hanley Road
changed to
incorporate bus
transfer and kiss-n-
ride lot

No impact on driveway
access or changes in
access patterns
except for new station
access drives
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UMMARY MATRIX OF SOCIOECONOMIC AND ENVIRONMENTAL ANALYSIS RESULTS

Full Corridor Alternatives

Cross-County MetroLink Extension (Segment ) Alternatives and Options

bjectives and Criteria

Fully Grade-Separated

At-Grade/Grade-
Separated
Combination

South Edge At-Grade

Skinker Boulevard
Underpasses

Downtown Clayton
Elevated

Carondelet/Brentwood
At-Grade

Galleria Elevated

Laclede Station Road
At-Grade/Elevated

Deer Creek Terminus

4-7 URBAN DESIGN

(continued)

. Compatibility in Design
uality

Below ground station
access points will
generate minor visual
impacts

Elevated LRT sections
and stations will affect
visual resources in
residential areas but will
have few impacts in
commercial-industrial
areas.

Transit Oriented
Development will visually
integrate stations into
surrounding areas

Elevated and at-grade
LRT sections and
stations will be visible
in residential areas but
will have few impacts
in commercial-industrial
areas.

Transit Oriented
Development will
visually integrate
stations into
surrounding areas

Station design will be
compatible with
surrounding areas

Land-uses adjacent
to at-grade LRT line
and stations will
experience
diminished visual
resources

Transit Oriented
Development will
visually integrate
stations into
surrounding areas

Station design will be
compatible with
surrounding areas

Below ground station
access points will
generate minor visual
impacts

Transition area for
roadway underpass
could be strong visual
barrier

Commercial land uses
adjacent to elevated
line and station will
experience minimal
visual impacts and an
increased urban
ambiance

Elevated LRT sections
will have a negative
visual affect on
residential areas

Transit Oriented
Development will
visually integrate
Clayton station into
surrounding areas

Station design will be
compatible with
surrounding areas

Residents in buildings
facing Brentwood
Boulevard will
experience diminished
visual resources

Visual resources in
Shaw Park will be
diminished

Pedestrian accessibility
on Carondelet Avenue
and Brentwood
Boulevard and to Shaw
Park could be
diminished slightly

Commercial land
uses adjacent to
elevated lin and
stations will
experience minimal
visual impacts

Transit Oriented
Development will
visually integrate
stations into
surrounding areas

Station design will
be compatible with
surrounding areas

Commercial and
industrial land-uses
adjacent to the LRT
line and stations will
experience minimal
visual impacts

Residential uses
adjacent to the LRT
line and stations will
experience diminished
visual resources
adjacent to elevated
LRT sections

Transit Oriented
Development will
visually integrate
stations into
surrounding areas

Station design will be
compatible with
surrounding areas

Commercial and
industrial land-uses
adjacent to the LRT line
and stations will
experience minimal
visual impacts

Residential land uses
adjacent to the LRT line
and stations will
experience increased
visual impacts

Transit Oriented
Development will
visually integrate
stations into
surrounding areas

Station design will be
compatible with
surrounding areas
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UMMARY MATRIX OF SOCIOECONOMIC AND ENVIRONMENTAL ANALYSIS RESULTS

Full Corridor Alternatives

Cross-County MetroLink Extension (Segment ) Alternatives and Options

bjectives and Criteria

Fully Grade-Separated

At-Grade/Grade-
Separated
Combination

South Edge At-Grade

Skinker Boulevard
Underpasses

Downtown Clayton
Elevated

Carondelet/Brentwood
At-Grade

Galleria Elevated

Laclede Station Road
At-Grade/Elevated

Deer Creek Terminus

4-8 ECONOMIC

Foster development
and redevelopment
in strategic locations

Provides high potential
for development and
redevelopment,
especially
transportation-oriented
development

Provides important
linkages to Washington
University and
downtown Clayton

Provides major
redevelopment
opportunity at
Lansdowne

Provides high potential
for development and
redevelopment,
especially
transportation-oriented
development

Provides important
linkages to Washington
University and
downtown Clayton

Provides major
redevelopment
opportunity at
Lansdowne

« No impact

No impact

Farther distance from
downtown Clayton;
provides only one
Clayton LRT station

Fewer direct business
and employment
impacts than
Carondelet/ Meramec
alignment

Provides moderate
opportunity for
redevelopment of
parcels east of
Brentwood Blvd.

Provides significant
opportunity for
redevelopment
(Sunnen Business
Park expansion and
transportation-
oriented development)

Provides moderate
opportunity for
redevelopment at
terminal station

Eliminates Lansdowne
redevelopment
opportunities

Enhance economic
viability of key
activity centers

Enhance Washington
University/ Forest Park,
Ritz-Carlton, downtown
Clayton, Galleria, and
Brentwood Promenade
activity centers

Enhance Washington
University/Forest Park,
Ritz-Carlton,
downtown Clayton,
Galleria, and
Brentwood Promenade
activity centers

« No Impact

No impact

Less positive impact to
downtown Clayton
business activity

No change over
Carondelet/Meramec
alignment

Potentially expands
Galleria trade area

Creates potential
activity center

Eliminates Lansdowne
redevelopment
opportunities

Enhance corridor
tax base

Some short-term tax
loss; long-term economic
gain

Some short-term tax
loss; long-term
economic gain

« No Impact.

Possible impact of
Roadway underpass via
access along Skinker
Blvd. north of Foest Park
Parkway to McPherson.

Less taxable land
removed; but fewer
redevelopment
opportunities in
downtown Clayton
with only one LRT
station

Less short-term tax
loss than Carondelet/
Meramec alignment in
downtown Clayton

Potential for
increased tax
revenues for
Richmond Heights

High potential for
increased tax
revenues in
Maplewood

Eliminates Lansdowne
redevelopment
(increase tax
revenues)
opportunities
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UMMARY MATRIX OF SOCIOECONOMIC AND ENVIRONMENTAL ANALYSIS RESULTS

Full Corridor Alternatives

Cross-County MetroLink Extension (Segment ) Alternatives and Options

At-Grade/Grade-
Separated

Skinker Boulevard

Downtown Clayton

Carondelet/Brentwood

Laclede Station Road

bjectives and Criteria Fully Grade-Separated Combination South Edge At-Grade Underpasses Elevated At-Grade Galleria Elevated At-Grade/Elevated Deer Creek Terminus
4-9 ENVIRONMENTAL IMPACT
Minimize impact on . . « No impact . . . . . .
natural resources Bridges required over Bridges required over No impact No impact Vegetation in Shaw No impact No impact Bridge over Black
Black Creek tributary Black Creek tributary Park (.7 acre) removed Creek tributary only
and Deer Creek and Deer Creek for LRT right-of-way
. . No wetland impact
.2 acre of wetland filled .2 acre of wetland
filled .
. Less potential
River Des Peres . floodplain impact
floodplain affected River Des Peres
(minor impact) floodplain affected
(minor impact)
Minimize . . « No Impact . . . . . .
displacement 10 businesses and 9 33 businesses and 9 No impact 1 additional residence No impact No impact No impact 15 businesses
residences displaced residences displaced potentially displaced displaced compared to
(Maryland Terrace) 19 business/residential
. at Lansdowne.
1 additional business
potentially displaced
(Bally’s)
Minimize noise, . . « Increased . . . . . .
vibration, and Construction vibration Construction vibration construction vibration No impact No vibration/EMI No vibration/EMI No No noise/vibration/EMI No vibration/EMI
electromagnetic- potential at Washington potential at Washington and EMI concerns at impacts anticipated impacts anticipated noise/vibration/EMI impacts anticipated impacts anticipated
related impacts on University University Washington impacts anticipated
sensitive areas University compared . . .
. . to median at-grade Noise impacts in Noise at Brentwood Noise impacts east
Noise conditions would Noise conditions would section from Hanley to curve along CMT right-of-
result in consideration of result in consideration west of Brentwood way from Big Bend
mitigation along CMT of mitigation at: (1) Boulevard.
(Linden to I-44) and in Carondelet/Meramec
Lansdowne vicinity. (curve), (2) elevated
along Forest Park
. Parkway from
EMI potentials along Meramec to west of
Washington University. Brentwood Boulevard,
(3) CMT (Linden to I-
64, and (4)
Lansdowne vicinity
EMI potentials along
Washington University.
Improve air quality . . « No difference in . . . . . .
Reduces regional Reduces regional impact No impact No difference in impact | No difference in impact No difference in No difference in No difference in impact

mobile-source air
emissions

No exceedances of 1-
hour and 8-hour CO
standards

mobile-source air
emissions

No exceedances of 1-
hour and 8-hour CO
standards

impact

impact

Minimize
construction
impacts

Expect short-term
impacts

Less construction
impacts with bored
tunnel construction

Higher potential
hazardous materials
concerns for cut and
cover and bored tunnel
construction

More utility relocations
for cut and cover
construction

Expect short-term
impacts

At-grade disruption
less for surface
running than cut and
cover construction

« Construction
activities closer to
residential properties
along Forest Park
Parkway and
Millbrook

Construction disruption
of Skinker intersection
for either underpass.

Expect short-term
impacts

Potential disruption to
Shaw Park activities

Expect short-term
impact

Potential for less
impact due to planned
LRT/land use
development

No impacts south of |-
44

Potential for hazardous
materials concerns

4-9 ENVIRONMENTAL IMPACT (continued)
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UMMARY MATRIX OF SOCIOECONOMIC AND ENVIRONMENTAL ANALYSIS RESULTS

Full Corridor Alternatives

Cross-County MetroLink Extension (Segment ) Alternatives and Options

At-Grade/Grade-
Separated

Skinker Boulevard

Downtown Clayton

Carondelet/Brentwood

Laclede Station Road

Deer Creek Terminus

bjectives and Criteria Fully Grade-Separated Combination South Edge At-Grade Underpasses Elevated At-Grade Galleria Elevated At-Grade/Elevated
Minimize impacton | . « No impact. . . . . . .
cultural resources No impacts to historic No impacts to historic No impact One historic residence .7 acre of Shaw Park No impact No impact No impact
and parklands resources anticipated resources anticipated displaced (Maryland removed for LRT right-
Terrace) of-way

No archaeological No archaeological

concerns concerns
Achieve equity in . . ¢ No impact . . . . . .

No disproportionate No impact No impact No impact No impact No impact No impact

terms of project
benefits and cost

No disproportionate
impacts on lower income
and minority populations

impacts on lower
income and minority
populations
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UMMARY MATRIX OF SOCIOECONOMIC AND ENVIRONMENTAL ANALYSIS RESULTS

Full Corridor Alternatives

Cross-County MetroLink Extension (Segment ) Alternatives and Options

At-Grade/Grade-
Separated

Skinker Boulevard

Downtown Clayton

Carondelet/Brentwood

Laclede Station Road

bjectives and Criteria Fully Grade-Separated Combination South Edge At-Grade Underpasses Elevated At-Grade Galleria Elevated At-Grade/Elevated Deer Creek Terminus
4-10 COSTS AND FINANCES
Maximize cost- . . . . . . . . .
effectiveness 77,0001 85,000 No difference No difference compared 73,000 85,000 73,000t 77,0001 83,000

compared to at-grade
combination

to at-grade

Minimize project
costs while
achieving basic
design objectives

$518 M capital cost

$377 M capital cost

« Add $17 M to at-
grade

Add $15 M to at-grade
for transit underpass.

Add $10 M to at-grade

for roadway underpass.

Adds up to $5 M to at-
grade

Reduces capital cost
by $12 M relative to at-
grade

Adds $20 M to at-
grade

Adds $2.6 M to cost
of underground
through Sunnen
Business Park

Reduces cost by $44
M relative to terminal at
Lansdowne

Maximize feasibility
of implementation

Resources can support
$410 M in capital cost or
79% of estimated cost
of alternative

Resources can support
MetroLink O/M cost

Cut/cover construction
will have major impacts

Capital cost is
affordable

Modest construction
impact; underground
(cut and cover)
impacts on Sunnen
Business Park

« Is affordable

« Modest construction
impact on campus
access

Is affordable

Construction at
Skinker/Forest Park
Parkway

Is affordable

Reduced construction
impact on downtown

Is affordable

Same as at-grade
combination

Is affordable

Modest
construction impact
on Brentwood Blvd.
corridor

Is affordable

Minor construction
impact on Sunnen
Business Park

Is affordable as a part
of At-Grade
Combination Alternative

Modest construction
impact on 1-44 via
building elevated
structure over
highway.

Enhance opportunity
of private sector
participation in
financing

Access sites with
potential private sector
cost participation:

-East downtown Clayton
-Brentwood
Blvd/Galleria
-Promenade /Hanley Ind.
Ct.

-Deer Creek
-Lansdowne

Access sites with
potential private sector
cost participation:
-East downtown
Clayton
-Promenade/Hanley
Ind. Ct.

-Deer Creek
-Lansdowne

« No difference
compared to at-grade
combination

No difference compared
to at-grade

Reduced potential
relative to east
downtown Clayton

No differences
compared to at-grade
combination

Better than at-
grade combination
by access to
Bentwood Blvd./
Galleria corridor
with transportation-
oriented
development
potential

Better than either
grade separated or at-
grade combination by
direct access to
Sunnen Business Park
and Hanley Rd.
corridor

Reduced potential by
not accessing the
Lansdowne Ave. area

Annual linked trips per $1 Mil. of annualized cost.




2 Annual linked trips per
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UMMARY MATRIX OF SOCIOECONOMIC AND ENVIRONMENTAL ANALYSIS RESULTS

Full Corridor Alternatives

Cross-County MetroLink Extension (Segment ) Alternatives and Options

At-Grade/Grade-
Separated

Skinker Boulevard

Downtown Clayton

Carondelet/Brentwood

Laclede Station Road

bjectives and Criteria Fully Grade-Separated Combination South Edge At-Grade Underpasses Elevated At-Grade Galleria Elevated At-Grade/Elevated Deer Creek Terminus
4-11 METROLINK COMPATIBILITY
Compatibility of « Consistent with existing |+ Consistent with « Consistent design « No impact « Consistent design « Consistent design « Consistent design « Consistent design « Consistent design
design features MetroLink system and existing MetroLink
facilities system and facilities * Need for more gated,
signalized LRT
« Carondelet / Meramec Crossings

alignment in downtown

Clayton challenges

MetroLink design

standards for LRT

turning radius
Opportunity tor « Lansdowne terminus « Lansdowne terminus « No impact on future ]« No impact « No Impact on « No impact on Segment Il | « No impact on « No Impact on future « Diminished Segment |1
Developing (south of 1-44) facilitates (south of 1-44) extensions Segment Il extension extension Segment Il or Il extensions opportunity. LRT
Segments Il and Il beginning of Segment Il facilitates beginning of extensions infrastructure over 1-44

MetroLink Extension

extension

« More complex junction
with Segment |1l required

« May necessitate need
for second Galleria
station (for Segment Il1);
Segment Il access to
downtown Clayton
inhibited

annualized cost

Segment Il extension

« Facilitates Segment Il
extension in CMT right-
of-way (west of
downtown Clayton)

« Same design
requirements

« Facilitates Segment Il
extension in CMT right-
of-way (west of
downtown Clayton)

« Facilitates Segment Il
extension in CMT right-
of-way (west of
downtown Clayton)

will be more costly in
future.

« No impact on
Segment Il



5
| mplicationsfor Design Choices

With the groundwork laid by the environmental analyses, as summarized in the preceding
chapter s,theremainingtask of evaluation istofocuson thecomparison between alter nativesand
options relative to their differences (whether benefit, impact, or cost) and to associate these
differences with the design decisionsto be made for this proposed MetroL ink project.

5.1 Differencesin Relation to Design

Using analysesresults, asummary of differencesisprovided by Table5-1. The specific aspects
that relate to design decisonswould be asfollows:

5.1.1 Transportation
5.1.1.1 Ridership

Thefully grade separated alter native would attract 25,800 daily boardings in year 2020, about
10% more than the basc at-grade/grade separated combination alternative. Considering the
various alter natives, differences would be associated with:

(@) Downtown Clayton Elevated - Would result in lower rider ship by 1,700t0 5,400 boar dings
compar ed to the combination or grade separated alter native.

(b) For est Park Parkway At-Gradewould resultin lower rider ship by 1,500t04,300 boar dings
per day compared to the at-grade combination or grade separated alter native.



(b) Deer Creek Terminal - Endingthelinenorth of Deer Creek would reducerider ship by 200
boardings per day.

(© Recognizing the limitations of the employment and population forecasts used asinput to
the travel demand mode, there could be additional development potential in the Cross-
County corridor. Thesecould generateadded tripswithin theanalysisperiod (year 2020).

The design relationship is both vertical and horizontal alignment. The higher speed is
possible via grade separ ation in the north and downtown Clayton sections of the corridor.



Table 5-1

SCREENING OF ENVIRONMENTAL ANALYSISRESULTS

Criterion

Differences Among Alternatives

Differences Related
to Design Choices

Objective: Transportation

A . Maximize transit ridership
(LRT in combination with bus
users)

IModest difference between basic corridor alternatives

Y es—vertical alignment

B. Improve accessibility

For the section options, differences would be as follows:

» Downtown Clayton elevated: reduction in accessibility

» Forest Park Parkway at-grade: somewhat reduced
accessibility at Central Avenue station, but has second
station in east downtown

» Galleria elevated: increase in accessibility (potential)

» Laclede Station Road: increase in accessibility

Y es—horizontal alignment,
location of stations

C. Increase mobility

Difference - reduced mobility associated with downtown
elevated and in Galleria area

Y es—horizontal alignment,
location of stations

D. Maximize safety

Difference between grade-separ ated versus at-grade

Y es—vertical alignment, station
position

E. Enhancetravelers sense of
personal security

Difference between grade-separated (underground) versus
at-grade

Y es—vertical alignment, station
position

F. Minimizereductionsin
transportation capacity for
other traffic

Differ ence between grade-separ ated ver sus at-grade

Y es—vertical alignment,
horizontal alignment




Table 5-1
SCREENING OF ENVIRONMENTAL ANALYSISRESULTS

Criterion

Differences Among Alternatives

Differences Related
to Design Choices

Objective: Urban Design

quality with surrounding area

Boulevard and downtown Clayton sections

A. Support existing or planned |Differencerelative to station position corresponding to local [Yes—station position
land use plans. Galleria elevated is more consistent; L aclede Station
Road is mor e consistent
B. Specific enhancement to Differencerelative to downtown Clayton: elevated is" off- Y es—station position
planned/developing major center" and does not provide as much support. The Forest
activity centers Park Parkway At-Grade option, however, has two stations
and generally supports downtown development
C. Maintain viable access to Difference with at-grade in downtown Clayton that affects Y es—vertical alignment
adjacent sites circulation path to hotel, other commercial land uses, and
parking
D. Create compatibility in design [Definite differencesin Forest Park Parkway/Millbrook Y es—vertical alignment

Obj ective: Economic

» L aclede Station Road
e Lansdowne Avenue

A. Foster development and Significant differencesrelative to: Y es—station position
redevelopment in strategic |+ Galleria elevated
locations » Laclede Station Road
» Lansdowne Avenue terminal
B. Enhance economic viability of |[Same as preceding Y es—station position
key activity centers
C. Enhance corridor tax base Differencesin promoting high-value development: Y es—station position

5-4




Table 5-1
SCREENING OF ENVIRONMENTAL ANALYSISRESULTS

Criterion

Differences Among Alternatives

Differences Related
to Design Choices

Objective: Environmental | mpact

project benefits and cost

at Deer Creek rather than at Lansdowne

A. Minimizeimpact on natural  |No significant differences, except for possible impacts for Y es—horizontal alignment
resour ces L ansdowne Avenue extension
B. Minimize displacement Differences:. right-of-way needs along Millbrook for at-grade |Yes—vertical alignment and
and downtown Clayton for at-grade horizontal alignment
C. Minimize noise impacts on Differences between downtown Clayton elevated and at- Y es—vertical alignment
sensitive areas grade; the Forest Park Parkway at-grade could also entail
some differences, although it has a significantly lower profile
than the elevated option
D. Improveair quality No significant differences —
E. Minimize construction IMajor differencesfor alignmentsin public street rights-of- Y es—vertical alignment
impacts way
F. Minimizeimpact on cultural  |Significant differences would occur for right-of-way needs Y es—horizontal alignment and
resour ces (historic, along Millbrook and at Maryland Terrace for downtown vertical alignment
ar chaeological) Clayton elevated (Maryland Avenue) and for Carondelet-
Brentwood relative to Shaw Park
G. Achieve equity in terms of Significant difference could be associated with ending theline |Yes—horizontal alignment and

station location
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Table 5-1

SCREENING OF ENVIRONMENTAL ANALYSISRESULTS

Criterion

Differences Among Alternatives

Differences Related
to Design Choices

Objective: Costs and Finances

A . Maximize cost-effectiveness

IMajor differencesfor all alternatives

Y es—all design choices

B. Minimize project costs while
achieving basic design
objectives

All at-grade/grade-separ ated alter natives and options at
similar level of cost; major differences with fully grade-
separ ated alter native

Y es—all design choices

C. Maximize feasibility of
implementation

All at-grade/grade-separ ated alter natives and options at
similar level of cost; major differences with fully grade-
separ ated alternative

Y es—all design choices

D. Enhance opportunity for
private sector participation in
financing

Differences—alter natives with off-street sites and joint
development have opportunities:

» Forest Park Parkway at-grade

Galleria elevated

L aclede Station Road

Lansdowne Avenue

Y es—station position, horizontal
alignment

Objective: MetroLink Compatibility

A. Compatibility of design
features

No significant differences

B. Opportunity for developing
Segments|1 and 111
MetroLink Extension

separ ated alter natives, little difference for Segment 11

Differences for Segment |11 Extension relative to fully grade-

Y es—vertical alignment and
horizontal alignment
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5.1.1.2 Accessibility

There are three areas where accessibility would be different, i.e.,, downtown Clayton core,
Brentwood Boulevard corridor, and the Sunnen Business Park/Hanley Road corridor. The
Downtown Clayton Elevated and For est Park Parkway At-Grademissthecor ealthough thelatter
option has a second dtation in the east section of downtown. The CMT-Galleria alignment is
close, but does not directly connect to the Brentwood Boulevard corridor. Alignments through
the Sunnen Business Park miss the relationship with the Business Park and Hanley Road
corridor.

The design relationship is one of horizontal location and station position. Two options, i.e.,
Galleria eevated and L aclede Station Road alignment would be favorable.

5.1.1.3 Mobility

Opportunities would have a similar pattern as shown for accessibility analyses. Access to
downtown Clayton (core and east side) would beakey consideration. The Deer Creek terminal
would reducethedirect linkageto M etroLink for residential areas(although local modescan till
connect to Deer Creek). Direct accessto the Brentwood Boulevard corridor near the Galleria
would facilitate accessto awider variety of land-uses. Whiletravel time differencesare small,
the availability of MetroLink in the Cross-County corridor would enhancetrave time by 50%.
That is, compared to existing transit service (bus), MetroLink would reduce travel time from
Forest Park to Shrewsbury by 50% to 60%.

The design relationship isoneof horizontal location and station location. Alignmentsthrough the
core of downtown Clayton, with two stations, and the Brentwood Boulevard corridor (at Galleria)
would be favorable.

5.1.1.4 Traffic Safety

Differencesin risk are associated with complete grade separ ation vs. at-gradefacilities. Small
accident risks would be associated with 15 at-grade crossings included in the at-grade
combination. Thedesign would establish theexclusiveright of way for transit within public street
right of way. Therisk of accidents would be small. Within downtown Clayton, design details
could promoteincreased separation of MetroLink trains, vehicles, and pedestrians. The Forest
Park Parkway at-grade option generally achievesthis separation. The Skinker Boulevard and
Big Bend Boulevard transt underpasses would eliminate the at-grade intersection with the
highest peak hour crosstraffic.

The design reationship is one associated with vertical design and with geometric/streetscape
designfor theat-grade. The Skinker Boulevard and Big Bend Boulevar d under passeswould be
favorable additionsto the at-grade alternative. The Forest Park Parkway at-grade would be a
favorable option for downtown Clayton.
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5.1.1.5 Personal Security

Differences would be associated with underground alignments. The Skinker and Big Bend
stations would have to include underground passageways. These stations would not be visible
(except by closed circuit television). They havetherisk of being entrapment locations. Station
access in close proximity to streets with high traffic volumes could make passengers feel
insecure. These conditions would occur for the at-grade at Skinker and Big Bend and for the
underground at theGalleria. Several stations,i.e., Skinker, BigBend, East Clayton, and L aclede
Station Road arelikely to below passenger volume stations. Issuesof visibility would be more
pronounced at these locations.

The design relationship is one of vertical design, especially underground locations. Station
access requiring crossing of tracks or streets with high traffic volumes require safe design
concepts - in termsof sight distance, clear demar cation of pedestrian pathsand trafficlanes, and
clear, visible signing.

5.1.1.6 Traffic Capacity

Differences would be associated with traffic operations at four high traffic volume at-grade
inter sections - Skinker, BigBend, Hanley, and Brentwood (at Carondelet). Trafficsignal phasing
concepts can incor por atetrain movements. However, level of service problemswould occur for
the south edgeat-grade option and the Brentwood option dueto need toincludesignal phasesfor
trains alone (no shar ed useof green timewith traffic). Although analysisshowsthat theat-grade
design at Skinker and at Big Bend would accommaodate traffic flow, the Skinker Boulevard and
Big Bend Boulevard under passes would be a meansto eliminate any possible effect onlevel of
service at these high traffic volume inter sections.

Clayton downtown driveway accesswould be affected by the at-gradealter native. Prohibition of
some left turn access for the block between Hanley and Bemiston would be recommended for
safety and train oper ational efficiency purposes. TheForest Park Par kway at-gradeoption would
avoid all of theimpactson driveway accessin downtown Clayton. IntheGalleriaarea, theCMT
and Galleria elevated sites place station accesstraffic in mor e favor able locations as compared
to the underground location in which station access traffic could affect Brentwood Boulevard
traffic flow.

The design relationship is one concerning vertical alignment. The Skinker Boulevard and Big
Bend Boulevard transit under passes, the Carondelet/M eramec at-grade alignment, the Forest
Park Parkway at-grade option, the Galleria elevated and CM T-Galleria alignments would be
favorable concepts.
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5.1.2. Urban Design
5.1.2.1 Land-Use

The differences concern the alignmentsthat most directly coordinate with local land-use plans.
Four areas are key in this regard - downtown Clayton, Brentwood Boulevard/Galleria,
Promenade/Hanley Industrial Court, and Sunnen Business Park/Deer Creek Center/Hanley
Road corridors. The basic corridor alternativeswould belocated in a way consistent with these
plans. The exception would be that the Laclede Station Road option would offer more direct
linkage. Theextenson to L ansdowne Avenueisanother potential “match” with local plans. The
latter are in process at this time, but would seem to embrace a concept to envision the
Lansdowne/River Des Peres area as a significant redevelopment location.

The design relationship isoneof horizontal alignment. Alignmentsthrough the coreof downtown
Clayton, the Brentwood/Galleria corridor, Laclede Station Road, and Lansdowne would be
favorable.

5.1.2.2 Major Activity Centers

The discussion and findingsabout land-usein the preceding section would ber epeated heresince
the major activities centersare significant features of corridor land-use.

5.1.2.3 Viable Access

The difference would be small. The only access affect would bein one block along Carondelet
Avenue in downtown Clayton. Existing drivewayswould need to useright turn in/out circulation
paths. With the grid street, such paths arereadily available. Thereisanopportunity to permit
left turn accessto the Radisson Hotdl.

The design relationship is one of vertical alignment in downtown Clayton. The underground
alternative and Forest Park Parkway at-grade option would not affect driveway access.

5.1.2.4 Design Compatibility

The differences would be associated with visibility. The underground alignments areinvisible,
except for the passenger access facilities and theinternal decor of the stations. At-grade and
elevatedstationsarehighly visble. Theformer haslow profileand haslittlestructureother than
station platforms and canopies plus the catenary. Elevated alignments have substantial
structuresplusthevisiblestation eementsand catenary. Downtown Clayton elevated hasurban
design characteristicsin relation to the scale and visual impacts of the structure, due to the
relationship with the surrounding area. Design aspects of station facilities could be made
compatible with local history and cultural qualities. Thiswould beimportant in the north section
(Forest Park Parkway and Millbrook Boulevard) near thevarious historic digricts.
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The design relationship is one of vertical alignment in relation to adjacent land-use types and
qualities. Elevated alignmentsin Clayton and the north section would be the least favorable.
Opportunitiesfor arts-in-trangit, aesthetics, and streetscapesneed tobeincluded with all designs.

5.1.3 Economic Development
5.1.3.1 Redevelopment

Redevelopment is most significant in the Brentwood/Galleria corridor, Promenade/Hanley
Indugtrial Court, Sunnen Business Park/Deer Creek Center/Hanley Road corridor, and
Lansdowne Avenuearea. Differencesin alter nativeswould occur in all but the Promenadearea.
The basic corridor alternativeswill connect tothesear eas, with the L aclede Station Road option
being an improvement to connect to more redevelopment area (as an option for the at-
grade/grade combination).

The design relationship is one of horizontal alignment. The Galleria Elevated and Laclede
Station Road options would be favor able plus the extension to L ansdowne Avenue.

5.1.3.2 Key Activity Centers

The commentsmadein the preceding would also apply plusthe addition of downtown Clayton as
the major activity center. Thebasicalter nativesservethecorevery well, but theelevated option
does not.

5.1.3.3 Corridor Tax Base

One of the aspects of the transit/land-use relationship that could occur in the cross-county
corridor is the emergence of transit oriented development (TOD). Such development takes
gpecific advantage of the regional accessibility and transportation capacity that MetroLink
provides. This leads to developments with a greater variety of uses (mixed-use), increased
density in residential development which in turn generates increased captive markets for
commer cial land-uses, and the oppor tunity for high development density because of the superior
transportation capacity.

Achieving these TOD prospectswould add tolocal tax base. Thiscould producemoretax returns
than compared to development without the presence of MetroLink. The close physical
relationship to development areaswould bethe key. Asstated in preceding discussions, these
areas would primarily bedowntown Clayton (coreand east end), Brentwood Boulevar d/Galleria,
Promenade/Hanley Industrial Court, Sunnen Business Park/Hanley Road corridors and
Lansdowne. Thebasic alternatives serve these areas.
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The design relationship is one of horizontal alignment, although vertical alignment can be a
sgnificant aspect of design integration. Alignments through the downtown core or the Forest
Park Parkway at-grade option, Galleriaelevated, and L aclede Station Road would befavorable.

5.1.4 Environmental Impact
5.1.4.1 Displacement

There would be displacement associated with the Deer Creek or Lansdowne terminal
alter natives. Theformer would entail agreater impact in ter msof peopledisplaced and thevalue
of theland. The at-grade would cause displacement in downtown Clayton due to right of way
needs at Meramec/Carondelet. The downtown elevated would causedisplacementsat the east
edge of downtown - either Bally’sor aresidential property.

5.1.4.2 Noise
Therewould be differencesin noise between alter natives at two locations;

@ Along Millbrook Boulevard, between Skinker and Big Bend wheretheat-gradeisclose
enough to sengitive land-uses to create a noticeableimpact. Thiswould be a night time
condition only.

(b) For the elevated alignment in downtown Clayton, the trains would be close enough to
residential land-usesto create a noticeableimpact. Thiswould be a night time condition
only.

(© For the Forest Park Parkway at-grade option in downtown Clayton, the trains could be
close enough to residential land uses to create a noticeable impact. The alignment is
significantly lower than the elevated option. This would result in a shorter length of
alignment in which noise could be high enough to warrant consideration of mitigation.

The design relationship is one of vertical design or of design treatment applied to the
tracks/vehicle modifications to reduce noise gener ation.

5.1.4.3 Vibration and Electro-Magnetic I nterference

There would be a vibration impact in the Washington University campus area along Millbrook.
Thiswould be associated with construction activity. It would be most pronounced for the cut and
cover construction activity for the underground alter native.

There would be eectro-magnetic interference in Washington University relative to certain
resear ch activities. Theseimpactswould be essentially the same for all alter natives, although
the South Edge option could cause greater impacts because the alignment is closer to campus
buildings wher e resear ch isbeing conducted.
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Thedesign relationship isone of vertical and horizontal alignment and associated construction
technique.

5.1.4.4 Construction

Differences would be substantial for construction for the alternativesin existing street right of
way. Theimpact of cut and cover (for underground alignment) would be the most severe. It
would bethe most significant problem in the mor e confined spacethrough the downtown Clayton
core. The bored tunnd option would be a sgnificant benefit to minimize such disruption.
Elevated alignments construction would have modest disruption. The extension to Lansdowne
Avenue would entail sometemporary disruption for 1-44 compared to the Deer Creek terminal
option which ends north of the freeway.

The design relationship isoneof vertical alignment in built-up urban sectionsof thecorridor. The
downtown Clayton bored tunnel would be a favor able option to the cut and cover alternative.

5.1.45 Cultura

The differences are the same as discussed for design compatibility (see Section 5.1.2.4). The
visible elements of the at-grade in the north section would need to incor por ate or reflect design
characteristics consstent with the historic and cultural qualitiesof thisarea. Thiswould also be
true for the underground stations in this section. The Carondeet/Brentwood at-grade option
would directly affect Shaw Park. Thiswould require some limited land for right of way along
Brentwood Boulevard and Shaw Park Drive plusreocation of existing tennis courts.

Thedesign relationship isone of vertical alignment in relation to adjacent land-uses. Elevated
alignments would betheleast favorablein the downtown Clayton option. Opportunitiesfor arts-
in-trangit, streetscapes, and aesthetic qualitieswould be needed for all alter natives.

5.1.4.6 Equity

The only difference identified is in connection with the terminal location near 1-44. The
Lansdowne Avenue terminal would smply extend MetroLink benefits further south to more
communities. Thiswould include sections of S. L ouis, Shrewsbury and nearby suburbs. More

people would directly sharein theimproved transportation service.

Thedesign relationship issmply one of the station location.
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5.1.5 Cost and Finances
5.1.5.1 Cost Effectiveness

The basic alter nativesaredifferent in termsof rider ship. Whilethe grade-separ ated alter native
would attract 2,800 more boardings per day, its cost-effectiveness would be lower. That is, this
alternative would attract 92,000 annual linked tripsper $1 million of annualized cost. In contrast,
the at-grade combination would attract 104,000 annual linked trips per $1 million of annualized
cost, an increase of 13 percent.

The downtown eevated could be used aspart of the at-grade alter native. It would add $3 million
in capital cost and save two minutes of time, but would result in areduction in rider ship of 2,700
boardings per day. The cost-effectiveness of using this option would be lower than the at-grade
through Clayton, i.e., 83,000 ver sus 104,000 annual linked tripsper $1 million of annualized cost.

The Forest Park Parkway at-grade option would be morefavorable for the at-grade alter native
in downtown Clayton. It would cost $1.5 million lessin capital cost, save 1.5 minutesin travel
time, and havearider ship reduction of only 1,500 boar dingsper day. Itscost-effectivenesswould
be higher than the elevated option at 96,000 annual linked tripsper $1 million of annualized cost.

The Deer Creek option would reduce capital cost for the grade-separated alternative by $44
million, but it would reduce rider ship by 200 boar dings per day. Theresulting cost-effectiveness
would be 97,000 annual linked trips per $1 million cost, a value five percent higher than using
Lansdowne astheterminal. But the cost-effectiveness of the Deer Creek option would be lower
than the at-grade alter native to L ansdowne (97,000 ver sus 104,000).

Comparedtotheat-gradeon theCMT, theGalleriaelevated option would attract 300 additional
daily boardings at an added cost of $20 million. For the at-grade combination alternative, this
would producea cost-effectivenessratio of 91,000 annual linked tripsper $1 million in annualized
cost. However, thereisthe potential for mor e development than currently reflected in land-use
forecasts. The effect would beto stimulate or support development at an additional 300,000 to
400,000 sguar e feet, which could result in an increase of possibly 500 boardings per day. This
would increase the cost-effectiveness ratio to 93,000 annual linked trips per $1 million in
annualized cost.

The Laclede Station Road alignment would connect directly to a large amount of developable
land, with the potential for 800,000 to 900,000 squar efeet of building. Such land usedensity could
generate 3,000 to 4,000 work trips per day. This option would create a cost-effectiveness ratio
of 91,000 annual linked trips per $1 million in annualized cost for the largely grade-separated
alternative.
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5.1.5.2 Project Costs

The alternatives range in capital cost from $333 million to $518 million. Each alternative can
potentially work in an acceptable fashion. The details of these costs are summarized by
Table 5-2.

Asacomparison of thesecostsin termsof level of investment, Table5-3indicatesoverall capital
cost per milefor thevariousalter nativesand optionson a section and corridor basis. Thesecosts
show that the at-grade alter natives represent an investment in the $24 to $38 million per mile
range. Elevated optionsarein the $36 to $43 million per milerangewith the underground in the
$55 to $63 million per range. It should be noted that the unit cost for the Deer Creek terminal
(Section 3.2) and Lansdowne (Section 4) are higher because they include the cost of the
maintenance facility. Overall, the cost by possible corridor alternative would be:

. At-Grade Combination to Deer Creek $42 million per mile
. At-Grade Combination to Lansdowne $46 million per mile

. At-Grade Combination including L aclede Station Road
Alignment and Galleria Elevated to L ansdowne $49 million per mile

. Grade Separated $63 million per mile
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Table 5-2 w/Revised Header

CAPITAL COST FOR CORRIDOR ALTERNATIVES ($1,000,000s)

Combination Alternative

Terminal at Terminal at
Lansdowne Terminal at Terminal at Lansdowne Fully Grade-
Terminal at Terminal at (Downtown Clayton Lansdowne Lansdowne Terminal at (Downtown Separated
Lansdowne Lansdowne Elevated, with (Galleria Elevated (Carondelet- Lansdowne Clayton FPP At- Alternative,
Terminal at Deer (Sunnen Below (Laclede Station Laclede Station with Laclede Brentwood At- (South Side Grade/with Laclede Terminal at
Cost Category Item Creek Grade) Road) Road) Station Road) Grade) At-Grade) Station Road) Lansdowne
A. Capital Section 1: Forest Median Median Median Median Median Median South Side At- Median At-Grade Below
Cost by Park through At-Grade At-Grade At-Grade At-Grade At-Grade At-Grade Grade Skinker & Big Bend Grade
Section University City Underpasses
$79.3 $79.3 $79.3 $79.3 $79.3 $79.3 $96.6 $104.8 $141.4
Section 2: Down- Carondelet- Carondelet- Carondelet- Carondelet Carondelet- Carondelet- Carondelet-
town Clayton Meramec Meramec Meramec FPP/Bally's Meramec Brentwood Meramec FPP Brentwood
At-Grade At-Grade At-Grade Elevated At-Grade At-Grade At-Grade At-Grade Below-Grade
55.7 55.7 55.7 56.2 55.7 43.7 55.7 54.1 92.0
Section 3.1: CMT CMT CMT CMT Galleria CMT CMT CMT Galleria
CMT-Galleria to At-Grade At-Grade At-Grade At-Grade Elevated At-Grade At-Grade At-Grade Below-Grade
Manchester 55.5 55.5 55.5 55.5 76.2 55.5 55.5 55.5 85.5
Section 3.2: Deer Creek Term. CMT/Sunnen CMT/Sunnen on CMT/Sunnen on CMT/Sunnen on CMT/Sunnen CMT/Sunnen CMT/Sunnen on CMT/Sunnen
CMT-Manchester At-Grade Below-Grade Laclede Sta. Road Laclede Sta. Road Laclede Sta. Road Below-Grade Below-Grade Laclede Sta. Road Elevated
to I-44 44.0 33.1 35.7 35.7 35.7 33.1 33.1 35.7 45.2
Section 4.01: |-44 Not Lansdowne Lansdowne Lansdowne Term. Lansdowne Lansdowne Lansdowne Lansdowne Lansdowne
to Lansdowne Applicable Term. Elevated Term. Elevated Elevated Terminal Elevated Term. Elevated Term. Elevated Term. Elevated Term. Elevated
55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2
Subtotal $234.5 $278.8 $281.4 $281.9 $302.1 $266.8 $296.1 $305.3 $419.3
B. Non-Facility Forest Park Improvement Improvement Improvement Improvement Improvement Improvement Improvement Improvement Improvement
Costs Circulator and Vehicles and Vehicles and Vehicles and Vehicles and Vehicles and Vehicles and Vehicles and Vehicles and Vehicles
4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8
MetroLink Bus 35 Vehicles 35 Vehicles 35 Vehicles 35 Vehicles 35 Vehicles 35 Vehicles 35 Vehicles 35 Vehicles 35 Vehicles
Fleet 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8
MetroLink Cars 34 Vehicles 34 Vehicles 34 Vehicles 34 Vehicles 34 Vehicles 34 Vehicles 34 Vehicles 34 Vehicles 34 Vehicles
85.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0
Subtotal $98.6 $98.6 $98.6 $98.6 $98.6 $98.6 $98.6 $98.6 $98.6
C. Total Project Costs $333.1 $377.4 $380.0 $380.5 $400.7 $365.4 $394.7 $403.9 $517.9
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Table5-3
OVERALL ESTIMATED CAPITAL COSTSPER MILE

Sec Item

1 AIlt/Optio At-Grade SouthEdge Skinker/Big Underground

n Bend
$31 $38 Under passes $55
Cost/Mile $42
2 Alt./Optio At-Grade At-Grade  Underground- Undergroun Elevated- Elevated- Forest Park
n via via Cut/Cover d Bally's Maryland | Parkway At-
Meramec  Brentwood $61 Bored $37 $40 Grade
Cost/Mile $37 $29 Tunné $37
$63
3.1 Alt./Optio CMT Underground Galleria
n Elevated
$24 $36 $32
Cost/Mile
3.2 Alt./Optio Below Laclede Elevated Deer Creek Deer Deer
n ground Station at Bus. Park Terminal Creek Creek
at Bus. Road $43 $42 Terminal Terminal
Cost/Mile Park $34 $53 $55
$32

4 Alt./Optio Elevated
n
$76

Cost/Mile

Froman oper ationg/maintenance cost per spective, over all costswould be generally the samefor
all alternatives. There would be some minor differences in station costs, i.e., underground
stations would have a somewhat high unit oper ating cost (utilities, security). Also, thedowntown
Clayton elevated has one less station than either basic corridor alternative.

Because of differencesin estimated rider ship, therewould be some small differencesin farebox
revenue. Thegreatest differenceswould be associated with:

*  Downtown Clayton Elevated - $900,000 per year decrease relative to the grade separated
alternative or $475,000 relative to the at-grade.

* Forest Park Parkway At-Grade- $700,000 per year decreaserelativetothegradeseparated
alternative, or $260,000 relative to the at-grade alter native.

e Galleria Elevated - up to $150,000 per year increase as compared to the CMT at-grade
alternative.

* Deer Creek Terminal - $35,000 per year decrease.
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5.1.5.3 Financial Feasbility

ThisMetroLink project will befinanced with local funds, principally from theProposition M sales
tax. These financial resources would be used to pay for both MetroLink capital costs and
oper ating/maintenance costs associated with the project.

The financial feasibility analysisindicatesthat thesalestax resour cewill providesufficient funds
for project capital costs up to $410,000,000, including MetroLink O/M costs. These results
indicatethat all combination alter natives(see Table5-2) would befinancially feasble. Thecapital
cost for the fully grade-separated alter native could not be supported.

5.1.5.4 Private Sector Participation

The opportunities for private sector participation would be associated with station stes where
joint development opportunities would occur. These locations and types of cost participation
could be:

@ Downtown Clayton - east side (Carondelet Plaza): station, pedestrian access and
circulation facilities, special design features, streetscape, and “arts-in-transit”.

(b) Brentwood Boulevard/Galleria area: transit guideway, station, pedestrian access and
circulation facilities (especially pedestrian bridges), ground vehicle access facilities,
gpecial design features, streetscape, and “ arts-in-transit”.

(© Promenade/Hanley Industrial Court: shared parking facilities, ground vehicles access
drives, pedestrian access and circulation, streetscape, and “ arts-in-transit”

d) SunnenBusinessPar k/Hanley Road corridor: pedestrian accessand cir culation facilities,
special design features, streetscape, and “ arts-intransit”.

(e Deer Creek: ground vehicleaccessdrives, pedestrian accessand cir culation, str eetscape,
and “arts-in-trave”

)] Lansdowne Avenue: shar ed parkingfacilities, pedestrian accessand cir culation facilities,
gpecial design features, streetscape, and “ arts-in-transit”.

Thebasic alter natives accessthese locations. The Galleria€eevated and L aclede Station Road

optionwould befavorable. In downtown Clayton, theForest Park Par kway at-gr ade option would
be favorable, but the elevated option would not be favorable.
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5.1.6 MetroLink Compatibility
5.1.6.1 Cross-County Segments|| and 111

The differences for Segment Il are small. These pertain to the terminal location. The
Lansdowne Avenueter minal would extend tracksover 1-44 and align them paralld to the BNSF
right of way. Thiscould confirm, conceptually, with thepath for Segment 11 to South County. The
Deer Creek terminal would stop thetrackswithout any commitment for theextension or direction
of Segment 11.

For Segment I 11 (north to Florissant), thelocation of thejunction would be difference. Thebasic
at-grade alternative would create a possiblejunction onthe CMT at Forest Park Parkway. The
grade-separated alternative would need to locate the junction in the CMT-Galleria area or
further south.

Thedesign relationship is one of horizontal alignment in relation tothe CMT right of way.

5.2 Trade-Offs

The preceding discussion has provided areview of the differences of the basic alter nativesand
section optionsin relation to the design objectives and corresponding evaluation criteria. The
resultsindicatethat all alter nativesand optionsarewor kableand achievetheobjectivesto some
extent, however, the following obser vations are made:

1. Both basic corridor alternatives will achieve design objectives
2. Among the section options, the most favorable are:
(@ Laclede Station Road alignment
(b) Lansdowne Avenueterminal
(c) GalleriaElevated
(d) Skinker Boulevard and Big Bend Boulevard Under passes
(e) Forest Park Parkway At-Grade
3. Thesection option which isthe most unfavorable is the downtown Clayton elevated. The
Carondeet/Brentwood at-grade, Deer Creek terminal, and south edge at-grade are also
unfavorable.

With these findings, thefinal step in this evaluation isto identify trade-offs.
The following comparisonsassociate the estimated benefitswith incrementsof cost accordingto
the four categories of trade-off. The alternatives and options included are only the ones

identified asfavorable.

Thebasefor theleast cost alter native will be:
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At-grade combination (basic) ending at Deer Creek: $333,000,000

At-grade combination, including the Forest Park Parkway at-grade, ending at L ansdowne
Avenue: $376,000,000; increase over least cost: $43,000,000

. Trade-Off #1. Development, Economics, and M obility
The benefits achieved for thisadditional investment would be:
(@ One-quarter milewalking distance to 340 mor e jobs (existing)
(b) Createdgnificant commitment to the Segment Il extension
(© Stimulation for redevelopment for Lansdowne/River Des Peres/Watson Road
area

. Trade-Off #2: Performance and Operations

(@ Longer rideon MetroLink versuslocal busor auto

(b) Moredirect linkagetolocal busservice network, saves(1,800) busvehiclemiles
per year

(0 Morearterial accessto station

(d) Sitewith potentially moredirect accessto and from [-44

(e) Reduced trafficimpact in downtown Clayton plus 1.5 minutes of reduced travel
timethrough Clayton

() Reduced risk of traffic accidents

. Trade-Off #3: Cost Feasibility
(@) Resourcesareavailableto support capital cost plusMetroLink O/M costs

. Trade-Off #4. Cost-Effectiveness
(@ Would increase cost-effectivenessfrom 95,000 to 96,000 annual linked trips per
$1 million of annualized cost

At-grade combination (basic) ending at Lansdowne Avenue: $377,000,000; increase over
least cost: $44,000,000

. Trade-Off #1: Development, Economics, and Mobility
The benefits achieved for thisadditional investment would be:
(@) Additional ridership of 200 boardings per day
(b) One-quarter mile walking distance access to more jobs and activities in the
downtown Clayton core

. Trade-Off #2: Performance and Operations
(@ Somewhat more secure station location in downtown Clayton

. Trade-Off #3. Cost Feasbility
(@) Resourcesareavailableto support capital cost plusMetroLink O/M costs

5-19



. Trade-Off #4: Cost Effectiveness
(@ Wouldincreasecost effectivenessfrom 96,000to 104,000 annual linked tripsper
$1 million of annualized cost

At-grade combination with Laclede Station Road alignment ending at Lansdowne:
$380,000,000; increase over previousalternative: $3,000,000

. Trade-Off #1: Development, Economics, and Mobility
(@ More direct access to development land with potential for 800,000 to 900,000
squar e feet of building and employment of 1,500 to 2,000 jobs
(b) Potential for stimulating increased property tax receipts of $300,000 or more
(© Avoidsdisruption of currently active business park

. Trade-Off #2: Performance and Operations
(@) Safeand somewhat more secure station location
(b) Traintrave timeimpacted by only 30 seconds(longer than thealignment through
Sunnen Business Park)

. Trade-Off #3: Cost Feadbility
(@) Resourcesareavailableto support capital cost plusMetroLink O/M costs.

. Trade-Off #4: Cost Effectiveness
(@) Would increase cost effectiveness

At-grade combination with the Galleria Elevated ending at Lansdowne Avenue:
$398,000,000; increase over previousalternative: $28,000,000

. Trade-Off #1: Development, Economics, and Mobility

(@ Would increaseridership by 300 boardings per day.

(b) Would providedirect accessto Brentwood Boulevar d development corridor ; sites
could contain 700,000 to 1,100,000 sq. ft. of development including TOD
development

(o 2/4 milewalking distance would beto 500 mor ejobs (existing), with the potential
for 1,000 or mor e jobswith added redevelopment (although would have 1/4 mile
walking distance to 250 lessresident population)

. Trade-Off #2: Performance and Operations
(@) Safeand somewhat more secure station location
(b) Addedlength of track would not cause any significant lengthening of travel time

. Trade-Off #3: Cost Feadbility
(@) Resourcesareavailableto support capital cost plusMetroLink O/M costs.
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. Trade-Off #4: Cost Effectiveness

(@)

Would decrease cost effectiveness

6. Fully grade-separated alternative to Lansdowne Avenue: $518,000,000; increase over
previous alter native: $120,000,000

. Trade-Off #1. Development, Economic, and Mobility

(@)
(b)

(©
(d)

Would increaseridership by 2,600 riders per day

Would lose direct linkage to Sunnen Business Park and Hanley Road corridor
with potential for 800,000-900,000 square feet of development i.e.,, walking
distance would increase from about 700 ft. (1-2 blocks) to 2,400 feet (nearly Y2 a
mile)

Would reduceoverall travel timeby 3 minutesfor tripsbetween Forest Park and
L ansdowne Avenue

Would increase construction impacts along under ground segments; these would
be very severein downtown Clayton except for bored tunnel option.

. Trade-Off #2: Performance and Operations

(@)
(b)

(©

Lower accident risk by 6-7 accidents per year

Removes risk for any reduction in traffic level of service on streets due to at-
grade operations

For the north section and downtown Clayton, eliminates any noise impacts on
sensitive land-uses

. Trade-Off #3: Cost Feadbility

(@)

Resour ces to support capital cost will not be sufficient.

. Trade-Off #4: Cost Effectiveness

(@)

Would have lower ridership cost effectiveness than at-grade alter natives.

5-21



	xco: Evaluation Results Final Technical Report
	Table of Contents
	List of Figures and Tables
	1: Purpose
	2: Design Objectives, Criteria & Performance Measures
	3: Candidate Alternatives
	4: Environmental Analysis Results
	5: Implications for Design Choices




