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1
I ntroduction and Purpose

This document describesmethodsfor estimating socio-economic and environmental benefits
and impacts at alevel of detail sufficient to support informed decisions about the conceptual
design for the Cross-County MetroLink Extension Segment | project. The environmental
analysiswill beintegr ated with theengineering, oper ations, cost and financial analysesr esults
for usein determining the preferred conceptual design.

1.1  Leve of Analysis

The Cross-County MetroLink Extension Segment | project will be financed with local funds
(i.e., no federal dollars). Therefore, federal National Environmental Policy Act (NEPA)
environmental regulations do not apply. Even though this condition prevails, the level of
analysisfor thistask will be consistent with Council on Environmental Quality guidance on
environmental impact assessment asimplemented through NEPA. Theleve of analysiswill
be smilar to an environmental assessment completed under the auspices of NEPA. Input
regarding the relevant resource areas will be collected from a review of previous studies,
technical staff field investigation, agency coordination, and input received from community
engagement activities. The most current data from local sources and recent aerial
photogr aphy, supplemented by fieldwork, will beused in theanalysis. [All referencesin this
document tofederal regulationsothernthan NEPA (e.g., Section 106 and Section 4(f)) ar efor
guidance purposes only with regard to the environmental analysis being conducted for this
conceptual design study.]

The impact evaluation process will be focused on identifying both beneficial and adver se
impacts. Where significant adverse impacts are identified, design modifications and
mitigation measureswill be identified to reduce or eiminate the impact.



1.2 Leve of AnalysisintheMajor Transportation Investment Analysis(MTIA)

The environmental analysisintheMTIA for the Cross-County MetroLink corridor included
a broad review of environmental factorsto identify notable issues and constraints. Where
feasible, that information will providethe starting point for thisanalysis. However, because
this analysis requires that the candidate alternatives be evaluated at a level of detail
necessary to make certain design decisions, a morerigorous analysisis necessary.

1.3  Réationship to Other Tasksand Critical Milestones

Theinitial environmental review will betheidentification of known environmental constraints
identified in previous studies for the Cross-County MetroLink Extenson Segment I,
coordinationwith federal, stateand local agencies, and infor mation recelved from community
engagement activities. Thefocuswill beon thesite-specificimpacts, thesignificance of these
impacts and what mitigation measures may berequired.

1.4  Reationship to Other Methodology Reports

This document, which describesthemethodology for assessing transportation, urban design,
socio-economic and environmental impacts, isone of several technical reportsthat describe
the methods for addressing technical aspects of this conceptual design study. This Socio-
Economicand Environmental M ethodology Dr aft Technical ReportislinkedtotheEvaluation
Methodology Draft Technical Report in that it follows the overall evaluation process
described in that technical report. This document focuses on the six design objectives
identified in the Evaluation Methodology: Transportation; Urban Design; Economic;
Environmental Impacts, Cost and Finances, and MetroLink Compatibility, and their
associated criteria and measures.

15 Framework for Assessment Methodology

Table 1liststhesix design obj ectivesand associated evaluation criteriaand measureswhich
provide the framework for the analysis of the conceptual design alternatives. Table1is
consistent with Section 3and Table 2 of theEvaluation M ethodology Dr aft Technical Report.
The set of criteria and measures shown in Table 1 will be used to evaluate corridor-level
alternatives. Thesecriteriaand measuresaddressthe six design objectivesin thefollowing
ways.

c For transportation, the criteria address the overall utility of the alternative, as
measured by ridership and accessibility. Also, the criteria address individual
concerns in terms of mobility, personal safety and security, and operational
characteristicsin termsof traffic safety and congestion.
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c For urban design, the criteria address LRT/land use relationships as well as visual,
aesthetic, and scale characteristics.

c For economic effects, the criteria address various development and redevelopment
opportunities.

c For environmental impacts, the criteria address a comprehensive range of benefits
and impacts associated with the natural and man-made environment.

c For cost and finances, the criteria address both actual estimated costs for each
alter native and cost-effectiveness.

c Finally, with regard to MetroL ink compatibility, the criteria address the design and
operational consistency of new active lineswith previous ones.

I dentified in the following sections of this draft technical report arethesix design objectives
and the appropriate criteria to measure the achievement of each design objective. Within
each design obj ective, theevaluation criteriaand measuresar ediscussed accor dingtothese
components: resour cedescription and impact ar ea; methodology; and expected outcomeand
possible mitigation.



Table1- Criteria and Measures by Category

Objective

Criterion

Measure

(1) Transportation

A. Maximizetransit ridership
(LRT in combination with bus
users)

estimated daily ridership
estimated work trip rider ship per day
estimated rider ship for special events

B. Improve accessibility

weighted travel timesto major
employment centersin corridor.
weighted travel timesto major
employment?! center s outside of corridor

C. Increase mobility

residential population within 1/4 mile
walking distance of LRT stations
employment locationswithin 1/4 mile
walking distance of LRT stations
number of health care, educational,
recreational, commercial and social
servicelocationswithin 1/4 mileof LRT
stations

changein total travel timefor a
representative sample of tripswithin the
corridor and tripswith one end outside of
thecorridor.

D. Maximize safety

number of LRT train/traffic movement
conflict pointsweighted by volume
potential

qualitative - pedestrianscrossing LRT
tracks and passenger swalk accessto
LRT station crossing other traffic
sight distance availableto LRT train
operators

proj ected changesin accident rates
based on compar ative data

E. Enhancetraveler’s sense of
per sonal security

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

Along with identifying employment concentrations, consideration would
also be given to major activity centers in which accessibility is associated with

customers/visitors rather than employees.
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Table1 - Continued

Objective

Criterion

Measure

F. Reductionsin capacity for other
modes

inter sectionstraffic capacity for
locations affected by LRT

trafficimpact on corridor streetsdueto
access patternsto park-n-ridefacilities
or by busesto transfer facilities (impact
analyzed in terms of added peak hour
traffic and inter section capacity)

(2) Urban Design

A. Support existing or planned
land-use

qualitative - location of stationsand
influence on land-use

qualitative - specific comparison with
recommended transportation elements
compatibility with local plansand zoning

B. Specific enhancement to
planned/developing major activity
centers

walking distanceto major activity
centers-Clayton CBD core, Washington
University (Hilltop Campus), Galleria,
Sunnen Business Park, and Hanley
Business Park

C. Maintain viable accessto
adjacent sites

accessor driveway impactsin terms of:
driveways affected

drivewaysrelocated

driveways eliminated

qualitative - changesin access patterns
(toand from) in terms of added travel
distances, complexity, difficulty.

D. Create compatibility in design
quality with surrounding ar ea.

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

(3) Economic

A. Fogter development and
redevelopment in strategic
locations

distance proximity to areaswith
redevelopment goals- Forest park
MetroLink Station, Brentwood,
Richmond Heights, Maplewood, and
Shrewsbury

qualitative - opportunitiesto leverage
LRT and other investments,
opportunitiesto create enhanced
redevelopment sites

qualitative - achievement of transit-
oriented development principles.




Table1 - Continued

Objective

Criterion

Measure

B. Enhances economic viability of
key activity centers

changesin trade area dueto enhanced
travel specificationsfor the Clayton
CBD, Galleriaarea, and Promenade

C. Enhancescorridor tax base

qualitative - acres of under utilized land

that could have value added
acres of taxableland removed from tax

rollsfor transportation facilities

4, Environmental
Impact

A. Minimizeimpact on natural
r esour ces

B. Minimize displacement

C. Minimize noise, vibration and
electro-magnetic related impactson
sensitive areas

D. Improveair quality

E. Minimize construction impacts

F. Minimizeimpact on cultural
resour ces (historic, archeological
and park lands

impact on waterways and wetlandsvia
reduction in wetland acreage or quality,
changein water quality or waterway
capacity

impact on wildlifeand vegetation in
termsof changesto habitat and removal
or damageto unique vegetation

Number of dwelling unitsor related
structuresof property taken or displaced
Number of non-residential properties
displaced (sg. ft. and/or value)

changesin noiselevelsat residential,
ingtitutional, and other sensitive land-
uses

changesin vibration levelsat sensitive
land-uses

Qualitative - assessment of potential
electro-magneticinterferences (EMI),
and potential effects of electro-magnetic
fields (EMF) on sensitive land-uses

changesin regional AQ emissions
inter sections and parking facility hot
spots - emissions associated with traffic
oper ations affected by LRT

qualitative - assessment of land-use
impacts dueto construction (disruption
of access, impact of construction
activities)

length of construction process
displacement, damage, impact on

function or accessibility, or impact on
surrounding environment




Table1 - Continued

Objective

Criterion

Measure

G. Achieveequity in termsof
project benefitsand cost

comparison of unit LRT investment
levels ($ per mile) for locationsin each
municipality in the corridor

number of ridersgenerated in each
municipality per capita

percent of ridersgenerated in each
municipality compared to the per cent of
capital cost for facilitieslocated in each
comparison of positive and negative
impacts per municipality

comparison of rides generated per traffic
analysis zone with zones categorized by
income level and transit dependency

(5) Costsand
Finances

A. Maximize cost-effectiveness

portion of project capital cost devoted to
local modes of access per additional rider
(compareall alternativesto the least cost
alternatives)

portion of project capital cost devoted to
LRT per additional rider (compareto
least cost alter native)

defineall trade-offsand compute cost per
unit of benefit

increased accessibility

increased mobility

eliminatelossin traffic capacity
eliminatelossin site access

aesthetic and visual benefits

improved LRT trave time

reduction in accident potential

changein noiseimpacts

increased economic benefits

acres of moredevelopableland

acres of/units of displacement

amount of increased accessible land by
major category

other to be determined

qualitative - assess achievement of basic
goals (compar e to anticipated targets)




Table1 - Continued

Objective Criterion Measure
B. Minimize project costswhile a capital costs
achieving basic design objectives b. annual operating and maintenance costs
C. life cycle costs
d. qualitative - assess achievement of basic
goals (compar eto anticipated tar gets)
C. Maximizefeasiility of a percent of annualized capital cost
implementation covered by availableresourcesfor capital
Ccosts
b. percent of annual O/M costs covered by
availableresources
C. qualitative - risk assessment asto the
sustainability of financial resources
d. risk assessment of constructability
D. Enhance opportunity of private a estimated range of possible private
sector participation in financing. sector funds
(6) MetroLink A. Compatibility of design features | a. comparison of station layouts noting
Compatibility similaritiesand differencesfrom a
customer per spective
b. comparison of all facilitiesin terms of
maintenance requirements
B. Opportunity for developing a oper ating efficiency of future system/
Segmentsl|l and 11 MetroLink effective level of service
Extension b. potential capital cost to develop junctions
C. implicationsfor design requirementsor
policies affecting futur e extensions
d. effectson overall financial plan




2
Transportation | mpacts

The transportation network within the Cross-County MetroLink Extension Segment |
corridor includesthree inter states, major and minor arterial roadways, city street systems,
bus transit routes, and an existing MetroLink system. The criteria for assessing
trangportation impacts focus on overall utility as expressed by ridership, accessibility, and
individual concer nssuch asmobility, per sonal safety and security. Thecriteriaalsofocuson
oper ational char acteristicsassociated with tr affic safety and congestion. Thespecificcriteria
and measuresthat will be used are:

Criteria Measure
A. Maximum transt ridership a Estimated daily ridership
(LRT in combination with bus b, Estimated work trip ridership per day
users) C. Estimated ridership for special events
B. Improve accessibility a. Weighted travel timesto major

employment centersin corridor.
b. Weighted travel timesto major
employment centersoutside of corridor.



C. I ncrease mobility
D. M aximize safety
E. Enhancetraveler’s sense of

personal security

F. Reduction in capacity for
other modes

residential population within 1/4 mile
walking distance of LRT stations
employment locations within /4 mile
walking distance of LRT stations
number of health care, educational,
recreational, commercial and social
servicelocationswithin /4 mile of LRT
sations

changein total travel timefor a
representative sample of tripswithin
the corridor and tripswith one end
outside of the corridor.

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

qualitative - pedestrians crossing LRT
tracks and passengerswalk accessto
LRT station crossing other traffic
sight distance availableto LRT train
operators

projected changesin accident rates
based on compar ative data

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

I nter section traffic capacity for
locations affected by LRT
Trafficimpactson corridor streetsdue
to access patternsto park-n-ride
facilitiesor by busesto transfer
facilities (impacts analyzed in terms of
added peak hour traffic and intersection

capacity)

A general description of thestudy corridor’ stransportation resour cesand theimpact areaare
given below. Following that description the proposed evaluation methods to be applied to
each criterion, along with the expected outcome and possible mitigation , are described.



2.1  Corridor Setting

The key roadwayswithintheCross-County M etroL ink Extension Segment | corridor include,
but arenot limited to, I nter states 64 (Highway 40) (which runseast-west), 44 which runs(SW;
NE), and 170 (which runs north-south along the west side of the corridor), Forest Park
Parkway, Millbr ook Boulevard, Skinker Boulevard, BigBend Boulevar d, For syth Boulevard,
Carondelet Avenue, Meramec Avenue, Maryland Avenue, Brentwood Boulevard,
Manchester Road, and Hanley Road. Some of themajor roadwaysin thestudy corridor are
congested during peak traffic periods. A substantial number of bustransit routes oper ated
by the Bi-State Development Agency parallel and/or cross through portions of the Cross-
County MetroLink Extension corridor with trangt transfer facilities in downtown Clayton
CBD. TheexistingMetroL ink system currently operatesasadoubletrack system from East
St. LouistoLambert International Airport. A S. Clair County extension (under construction
further east) will servelllinois communities.

Sidewalks and other pedestrian facilities are located throughout the corridor and are
concentrated in downtown Clayton and in residential areas. Bicycle pathsarefairly limited
in the corridor except where they have been integrated into Forest Park, Washington
University and Shaw Park. Other possible paths and in-street facilities are discussed in
EWGCC’'s"“ St. Louis Regional Bicycle Facilities Plan” of 1994.

The Cross-County MetroLink Extension Segment | alignment begins at the existing For est
Park MetroLink station, at De Baliviere Avenue, and extends along Forest Park Parkway
and Millbrook Boulevar d intodowntown Clayton, then south totheGalleriaareain Richmond
Heights and along the CMT right-of-way to 1-44. For the at-grade design alternative, the
evaluations will giveparticular focustokey inter sectionsalongtheM etroL ink alignment that
experience heavy traffic volumesduring peak hours. Trafficimpactswill also be addressed
in relation to access changes along the MetroLink alignment (either at-grade or grade-
separated) and in relation to traffic generated by proposed MetroLink stations (bus and
auto).

2.2  Maximize Trangt Ridership

2.2.1 ResourceDescription and Impact Area

The success of MetroLink is associated with ridership. The quality of service and its
accessibility to potential customersisreflected in the alternative conceptual designs. The
impact area would focus on the proposed station locations throughout the corridor.
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2.2.2 Methodology

The method will entail aquantitativeanalysisof transt rider ship. Datawill begathered from
the Bi-State Development Agency on existing M etroL ink operationsand all bustransit lines
operating in thestudy corridor (routes, schedules, rider ship numbers, rider ship profiles, etc.)
Rider ship data will also be provided by the travel demand analysis team currently working
on the Cross-County MetroLink Extension Segment | project. Thetravel demand team is
preparing rider ship estimatesfor theyear of LRT expected opening, 2005, and year 2020.
Analysis will beaccomplished on thebasisof LRT design alter natives from the Forest Park
gation in the northern part of the study corridor to Shrewsbury at the southern end of the
corridor. Daily ridership, in terms of boardings by station, by trip purpose, and by local
access mode (auto, bus, walk), will beestimated. Ridership for special activities, which would
be non-work trips associated with cultural and recreation events (i.e., downtown St. Louis,
travel to Forest Park, or travel to various cultural events) would also be estimated. These
special tripsar enot model outputs; however, current MetroL ink experiencer elated tospecial
eventsin St. Louiswill beconsidered asindicator sof thisrider ship type. Special generators,
such asthe Galleria and the businesses and gover nment buildingsin downtown Clayton, will
also be considered.

2.2.3 Expected Outcome and Possible Mitigation

The results of the above ridership analysis will show the relative attractiveness of each
alternative as measured by ridership and what features of the design would be the most
attractivein terms of capturing ridership and achieving specific transportation purposes.

2.3  Improve Accessbility

2.3.1 ResourceDescription and Impact Area

Accessibility concer nsthegeogr aphicrelationship between existingand futur etr avel demand
and theproposed MetroL ink stations. Thepattern of trip originsand destinationswill define
the location of potential ridersof MetroLink. In concept, accessibility isassociated with the
land-usedefined by originsand destinations. Transit isseen asan asset that would facilitate
the wdl-being (growth and sustainability) of land-use development. Geographically, the
access linkage is defined asreasonable walking distance, although access can be extended
via vehicular means (e.g., shuttles).

12



2.3.2 Methodology

The method will be a combination of corridor map analysis and a qualitative evaluation.
Statisticswill be obtained from thetravel demand analysis team relative to travel times on
the roadway and transit network. A set of estimationsregardingrider accesswill bedonefor
major activity centersboth insdeand outsidethecorridor. Major activity centersinsdethe
corridor include:

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

Forest Park.

O O 6 6 6o

Major activity centersoutside the study corridor include:

Downtown St. Louis (center core)
Suburban employment centers to test rever se commute opportunities (up to 4
employment centerswill be chosen)

¢ Lambert Airport.

Withregardtothiscriterion, theaboveinfor mation asapplied to the specific measur eswould
resultin weighted travel times(internal tothecorridor). Toaccomplish, thisaset of “typical”
home origin areas will be identified in the corridor and outside the corridor. Network
statistics will be used to define a travel time matrix to the selected destinations for each
designalter native. Weighted aver agetimeswill becalculated usingtrip volumesfor selected
origin-destination pairs. Weighted travel times will be calculated in the same manner for
travel outside of the corridor.

2.3.3 Expected Outcome and Possible Mitigation

These analysisresults would identify which design alter natives achieve better accessibility
in terms of linkages to employment (linking labor force to development) as a means of
supporting commercial, retail and industrial land uses. They would also identify which
alter natives achieve better accessibility in termsof linkagesto activity centers as a means
to measure development accesstoitstrade area (i.e, for customers, patronsand visitors).
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2.4  Increase Mobility
24.1 Resource Description and Impact Area

M obility is a capability associated with people and their movement between origins and
destinations. Transt would contribute to this mobility by expanding the individuals
opportunity to travel. Thus, the impact areas would be the corridor in the vicinity of each
proposedMetroL ink station, plustheadded arealinked to MetroL ink by varioussupporting
trangt services. Astheregional transit system expands, it also expands the mobility of the
population.

24.2 Methodology

The evaluation method will be a combination of map analyss, quantitative and qualitative
evaluations. Land useinformation within and adjacent to the study corridor will be obtained
fromEWGCC, City of St. Louis, St. L ouisCounty, and theadjacent municipalities. Noformal
analytical procedures will be used. Mobility is an important consderation to corridor
residents. Mobility isdefined by both the quantity and quality of improved or new transit
service. This may include a combination of extending MetroLink into the Cross-County
corridor plusimprovementstothelocal mode of accesssuch asimproved busser vice, park-n-
ride, bicycle and pedestrian accessto LRT stations.

As applied to the specific measures, the existing land use maps will be used as follows: (1)
resdential and employment populations will be determined within one-half mile walking
distance of the potential MetroLink stations; and the percentage of the population within
these access zones compared to corridor total population will be calculated, and (2) the
number of key land uses (e.g., health, education, recreation, shopping, cultural and social
ser vices) will bedeter mined within one-half mileof potential M etr oL ink stations, and thespot
locations, that are representative of all key attractionsin thecorridor will beidentified. The
changeintrave timetothesekey locationswill be computed. Thiswill resultin acomparison
totheno-build alter nativeto deter minehow thenew M etr oL ink extension increasesmobility.
For example, estimating the increased area accessible to people within a given travel time.

2.4.3 Expected Outcome and Possible Mitigation

The expected outcome would be to show the benefits of improved access for corridor
residents to employment and activity center swith the construction of the new Cross-County
MetroLink Extension Segment I.
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25  Maximize Safety
25.1 Resource Description and Impact Area

Within urban areas, traffic safety is a high priority goal, given the amount of traffic, its
concentration, and the potential risk of accidents. In thisproject, alter nativeswill include at-
grade MetroLink concepts. LRT trackswill inter sect with variousstreetscarrying vehicles,
bikes, and pedestrians. These locations will entail proper consideration of safe design to
minimize accident risk. Each MetroLink station will generate traffic (auto, buses,
pedestrians). Assuch, traffic movementsneed to examined to ensur esafeaccesstoand from
stations.

2.5.2 Methodology

The method will use a combination of map analysis and empirical data relating to per sonal
safety and traffic safety to define accident rates or portray comparable situations to the
Cross-County MetroL ink Extension Segment |. Noformal analytical procedur eswill beused.
Asapplied tothe specific measures, thisqualitativer eview will beconducted asfollows. Firgt,
potential LRT train/traffic conflict points will be determined. Typical at-grade stuations
where other traffic could cross LRT trackswill beillustrated and a daily exposure rate at
each at-grade intersection where the MetroLink alternative would be at-grade will be
calculated. Pedestrian crossing conflicts will be identified. Each crossng would be rated
accor ding to high, medium, or low volumepedestrian crossingif actual pedestrian countsare
not available. Thecondition of crossing points(i.e., pedestrian sight distance, shy or clearance
distance, pedestrian standing space, and pedestrian crossing time) will then be qualitatively
evaluated.

For intersectionswhere MetroLink will be at grade, an analysis of the traffic signal phase
segquencing, cycle lengths, and phasing interval durationswill be conducted using nationally
accepted procedures. For example, to determine the phase length at an inter section, the
duration of each signal phase is based upon the amount of time required to process the
requireddemand, subject toaminimum timerequired for clearance. Theduration of an auto
phaseisdirectly proportional to the percent total auto demand moving during the particular
phase. Thisvariesby intersection. Thistimeiscalculated by providing a minimum “walk”
time of seven secondsplusa*“don’t walk” time equal to thetime necessary for a pedestrian
toclear theinter section at an averagewalking speed of four feet per second. LRT clearance
timings will also be deter mined using nationally accepted procedures. For each inter section,
all timing plan alter natives will be analyzed using proposed lane configurations and traffic
volumes.
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At MetroL ink/trafficinter sections, sight distancewill be examined relativeto thelocation of
the LRT alignment and auto travel lanes. Thiswill then be compared to oper ating speed and
normal braking distance and traffic safety risk will be assessed. Accident rates will be
deter minedusing compar ative data. Accident datawill be collected from other LRT systems
including Dallas, Portland, Sacramento, and Pittsburgh to estimate accident rates that may
be comparableto thisMetroLink Extension.

25.3 Expected Outcome and Possible Mitigation

The expected outcome would be to identify possible locations where pedestrian and rider
safety may need to beenhanced. Possiblemitigation may include signalized pedestrian cross
walks and clearer definition of MetroLink right-of-way to avoid LRT vehicleand automobile
conflict, better signing and possible changesin alignment or position of station facilities.

2.6 Enhance Traveler’s Sense of Personal Security
2.6.1 Resource Description and Impact Area

A key aspect about the success of transit serviceisthe public’s perception about personal
security. An urban transit system can have a negative per ception that deters people from
riding. Inthisproject, theenvironment of MetroL ink stationsand accesstothestationsneed
to be examined from the standpoint of perceived personal security.

2.6.2 Methodology

The method will be a qualitative assessment only. No formal analytical procedureswill be
used. Asapplied tothe specific measures, thecriteriafocuson therider’s sense of security
withusingnewtransit facilitiesand services. Thequalitativeassessment will focuson specific
station situations and on thewalk link to and from the MetroLink station. The MetroLink
stations will be evaluated considering several factors:

c Sight distance (can thetraveler seethe MetroLink train and other vehicular
traffici.e, noblind corners)

c Visbility (the passengerscan be seen)

c Shy distance (the amount of clearance between standing/walking areas and
moving traffic)

c Lighting (theamount of lighting on the MetroLink platform and connecting
lengths from station to park-n-ride or sdewalk, especially at night)

c Isolation (the potential presence of MetroLink ridersversusonepersonin a
“lonely” location)

c Parking or Kiss-n-Ride layout (distance between parking or drop-off areas

and the MetroLink station platforms)
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In addition, information will be obtained from all potentially affected municipalities and
juridictions regarding existing police, fire, ambulance and other emergency services
availableinthecorridor. Coordination will take placewith thesemunicipalitiesregar dingany
concerns they may have in maintaining adequate security protection during MetroLink
congtruction and operation.

2.6.3 Expected Outcome and Possible Mitigation

The expected outcomewould beto identify possiblelocationswherethe personal security of
LRT ridersmay beanissue. Possiblemitigation may beincreased lighting at park-n-ridelots
or clearer definition of pedestrian walk and MetroL ink right-of-way.

2.7  Reductionsin Capacity for Other Modes
2.7.1 Resource Description and Impact Area

As trangt is expanded into the Cross-County corridor, it could affect other modes of
trangportation. Theintentisthat MetroLink will add substantial transportation compatibility
and capacity. It would havearolein a multi-modal transportation system. Assuch, transt
would bedesigned to be compatiblewith other modeswithout detracting from their capability
to provide transportation service. The impact on streets, measured at inter sections, and
access to land-use would be examined throughout the corridor. This would focus on the
locations wher e at-grade M etroL ink facilities would be considered and at station locations.

2.7.2 Methodology

The evaluation method will focuson two situations: (1) inter sectionswhereMetroLink trains
and other trafficmix, and (2) traffic accessimpactsto MetroLink stationsat park-n-ridelots,
kiss-n-ride turnarounds, or bustransit accessto MetroL ink stations. Theevaluation method
will beanalytically based, usng the Highway Capacity Manual (HCM) for capacity analyses
and using the SIGNAL 85 program to examine traffic signal operationg/phasing. Thetravel
demand analysis team will provide year 2005 and 2020 tr affic assgnmentsto major streets.
These daily volume estimates would then be trandated into peak-hour equivalents using
factor sidentified by actual countsof current traffic.

Agencies, including the Missouri Department of Transportation (MoDOT), the City of St.
Louis, . Louis County Department of Highways and Traffic and municipalities in the
corridor (e.g., Clayton, Richmond Heights, and Univer sity City) will be contacted for current
trangportation information. Thisinformation would include traffic volumes and infor mation
on proposed roadway widening, relocations, interchange and inter section modifications or
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additions, new alignments(if any), park-n-ridelot improvements, major signalization proj ects,
plus pedestrian over passes, bikeways and trails. Theseimprovementswill be documented,
because such improvements may affect the potential location and effectiveness of Cross-
County MetroLink Extension Segment | alter natives.

As applied to the specific measures, the above information will be used as follows. With
regardtotrafficcapacity, HCM analysiswill beconducted to estimatelevel sof service, which
reflect theLRT signal phasein thetraffic signal operations, at theeight signalized (at-grade)
intersectionsin corridor. [The eight intersections are: Forest Park Parkway with Des Peres
andwith Skinker Boulevard; Millbrook Boulevard with Hoyt, with Throop, with BigBend, and
Carondelet at Hanley; Meramec with Bonhomme; and Oxford with Big Bend.] For
inter sections that will be controlled by rail gates/signalsor by pre-emptivesignal operations,
the delay potential at each inter section will be estimated, which would include the per cent of
one hour that theinter section, street, or driveway is blocked by train movement.

With regard to traffic impacts, traffic infout movementswill be estimated for the peak hour
for each LRT station with apark-n-ridelot (i.e., Eager Road, Shrewsbury). For each station
with businterface, estimates will be prepared for bus movementsto and from station in the
peak hour. With theresultsof these two tasks, traffic assignmentsto the streetsnear LRT
stations will bemade. Toassigndirectional distributions(dir ection of approach), model output
will be used that indicates general origins and destinations (O/D) pattern for MetroLink
riders.

Aspart of our analysis impactson theroad system will be identified that provides accessto
LRT sations and/or park-n-ride lots. An HCM analysis will be conducted for key
inter sections such as Eager/Hanley, Eager/1-170 ramps, Big Bend/Oxford, Shrewsbury/1-64
ramps,L ansdowne/River DesPeresBoulevard, DeBalivier e/Forest Park Parkway. Thiswill
determine the potential trafficimpactsalong major arterial roadways, at inter state highway
inter changesand on local streetscaused by added traffic gener ation associated with park-n-
ride use, station kiss-n-ride and bus feeder dropoffs.

2.7.3 Expected Outcome and Possible Mitigation

Traffic and intersection impacts are anticipated to be limited to heavily congested
inter sections wherethe L RT issurfacerunning and must passthrough thesameinter sections
that autos and other vehicular traffic must pass through. Possible temporary impacts to
police, fire, and/or emergency services during construction due to access changes or street
closuresareaddressed later in thistechnical report under Construction. Possible mitigation
measures for traffic impacts could include a range of possbilities, such as roadway or
pedestrian structures over (or under) roadways to provide increased traffic capacity or
separ ation of trandgit traffic from other traffic. Also, inter section improvements such asthe
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addition of turn lanes, traffic signalization or other operational improvements may be
appropriate at congested inter sections. Theaddition of busdr op-off lanesmight beasolution
for congestion at some proposed station locationswher e off-street bus cir culation cannot be
readily accommodated. Other mitigation measureswill be developed on a site-specific basis
to respond to the effects of the alter native designs.
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3
Urban Design

Thecriteriafor assessing urban design and land use impacts focus on overall relationships
between the Cross-County MetroLink Extension and land-use plans, more specific
relationships with major activity centers, and site-oriented consider ations associated with
access. Thecriteria also address several key characteristics of urban design in the Cross-
County MetroLink Extension corridor. Thesecharacteristicsincludear chitectural typeand
guality, scale of development, historical and/or valuethemes, and density of activity in terms
of being urban versussuburbanin lifestyle. Specific criteriaand measuresto beused will be

asfollows:
Criteria M easur es
A Support exigting or planned landuse  a. Qualitative: location of stations
and influence on land use
b. Qualitative: specific
comparison with recommended
transportation eements
C. Compatibility with local plans
and zoning
B Specific enhancement to planned/ a. Walking distance to major

developing major activity centers
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C Maintain viable access to adjacent
sites

D Create compatibility in design quality
with surrounding area

a.

a.

Access or driveway impactsin
termsof driveways affected,
drivewaysrelocated, driveways
eliminated

Qualitative: changesin access
patterns (to and from) in terms
of added travel distances,
complexity, difficult

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

The proposed method to be applied to these criteriaisdescribed in the following sections.

3.1  Support Exigting or Planned Land Use

3.1.1 Resource Description and Impact Area

The urban fabric along the alter native alignments consists of parkland, institutional uses,
historic neighborhoods, commercial centers, light indugtrial activity, officeparks, and public
services.Maintainingtheaestheticand ur ban design featur esconsistent with theexistingand
proposed uses along the alignment will be a key feature. Integral to maintaining those key
elements of the urban fabric isthe under standing of the current and proposed land use and

zoning along the alter native alignments.

Land use, land use plans, and zoning considerations are important elements within a
community that help define how a community will function and grow. These issues are
particularly important project variables because there are multiple municipalities in the
corridor and each has its own policies and priorities for growth and development and
preservation of community and natural resour ces. Thejurisdictionsinclude the following:

City of St. Louis
St. Louis County
University City
Clayton
Richmond Heights
Brentwood

M aplewood
Shrewsbury

O O 6O 6 6 6 6 6
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St. Louis County and each municipality haveland use and property development regulations
that will have impacts on the decison-making as part of the evaluation of alternatives
pr ocess.

Other typesof local jurisdictions also influence public policy issuesand land use planning in
the corridor. The interests of entities such as school districts, Metropolitan Sewer District
(MSD), Forest Park, and Ameren UE must be considered in the decision-making process.

The impact area for land use relationships will fall into two areas. Thefirst area is along
either sde of the alter native alignments, and theareafor analysiswill beapproximately two
blocksfrom thealignment. Thesecond ar eawill bean ar ea of approximately one-quarter mile
surrounding each of the stations.

3.1.2 Methodology

The evaluation method will be a combination of map analysis and qualitative evaluation. No
formal analytical procedur eswill beused. Officialschar ged with economicdevelopment, land
use planning, zoning regulations, and enfor cement from St. L ouis City, St. LouisCounty, and
each of the municipalities that would be directly affected by any of the proposed concept
alignment alternatives will be consulted and future development plans identified. The
infor mation obtained from these consultations will be mapped, asappropriate. Existing land
use will be mapped from recent aerial photography and field surveys. Zoning categorieswill
be identified for land along the alignment and near the stations.

As applied to the specific measur es, the above database will be used asfollows:

a. Measure: location of stations and influence on land use
1. Define overall organization of land use relative to design alter natives and
station locations, i.e., at boundary of land use district or within
2. Describe land use activities in relation to activities generated by transit
stations, i.e.:
c Neighborhood residential area with internally oriented activities
c Commercial digrict with sgnificant movement of peoplein and out
3. Identify whether transit station facilitates linkage between land uses or
createsabarrier
b. Measur e: specific comparison with recommended transportation e ements
1 Compare specific Cross-County MetroLink Extension alter natives with land
usetype
2. Assess implications on land use activities, and whether physical presence of
trangt facilitieswill alter basic land use activitiesor interactions
C. Measure: compatibility with local plansand zoning
1. Compared local plans relative to a major trangt facility, i.e.,, do local plans

anticipate MetroL ink and relative facilities
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2. Assess local plans relative to their strategy for change and the role major
trandt may play to support such strategies or policies, i.e., need enhanced
transportation accessibility to create better market opportunities and/or the
need for trangt-oriented development to address either transportation
capacity or sustainability goals.

3.1.3 Expected Outcome and Possible Mitigation

Land use will be described in termsof past trends and existing conditions that will establish
a basdline. This will be done with maps and charts of key indicators. Opportunities for
development will beidentified for thosepar celsthat arevacant or under utilized and dated for
change in accordance with approved land use plans and those changes acknowledged by
economicdevelopment officialsfor thecommunities. Ther elationship between thealter native
alignments’ existing activity centers will be graphically displayed in terms of location and
accessibility.

The proposed Cross-County MetroLink Extenson Segment | alignments will transect a
variety of urban conditionsthat will be described in terms of specific characteristicssuch as
historic neighbor hoods, neighbor hood cohesiveness, nodes of activities, and linkagesamong
the variouselements. Each of the alter native alignmentswill beevaluated in termsof effects
on these urban design elements along the alignment.

Mitigation measur esto addr essunwanted development pressur esassociated with the Cr oss-
County MetroL ink Extenson Segment | alignment and L RT stationswithinthecorridor could
incdude (1) implementation of one-way streets;, (2) new or revised on-street parking
resrictionsto minimize spill-over parking; (3) new or revised infrastructure improvements
(e.g., lighting, sdewalks); (4) strict zoning enforcement and development of neighbor hood
conservation plansto maintain existing desirable conditions in appropriate neighbor hoods;
and (5) zoning changes such as planned unit developments and redevelopment incentives
(e.g., Missouri Chapter 353 and tax increment financing zones) could be consider ed tofocus
appropriate new development around key locations or stations.

3.2  Specific Enhancement to Planned/Developing Major Activity Center
3.2.1 Resource Description and Impact Area

Within the corridor, the major activity areasthat will be examined include:
Washington Univer sty (Hilltop Campus)

Forest Park

Downtown Clayton
Galleria Area

o 6O 6 o
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c Hanley Business Par k/Promenade Area
c Sunnen Business Park

Specific development plans (as available) will be obtained for each area.
3.2.2 Methodology

The method will be a combination of map analyses and qualitative evaluation. No formal
analytical procedureswill be used. The available data about these activity centers will be
applied to the following measure—walking distance:

1. Via map analyses, measur e walking distance to the proposed MetroLink station as
a seriesof distance/time corridors.

2. Assess the likely paths between the MetroLink stations in terms of apparent
convenience, visibility, and attractiveness.

3. Based on the density and organization of land useswithin the activity center, assess
the amount of trip attractionsby walking distance/time contour to assesstherédative
proximity of the volume activitiesto the MetroL ink station.

3.2.3 Expected Outcome and Possible Mitigation

The analyses will identify which station location will create the best accessibility to major
activity centers. With regard to mitigation, the results could lead to modified positions for
stations, modified access linksfor stations, and/or new stations as replacement or addition
tothe MetroLink alter natives being evaluated.

3.3 Maintain Viable Accessto Adjacent Sites
3.3.1 Resource Description and Impact Area

The assessment of accesswill be organized to consider land usedistrictsaswell asindividual
sites. Theland use districtswill include:

c Residential neighbor hoodsadjacent tothealignment along Forest Park Parkway and
Millbrook Boulevard

Washington University (Hilltop Campus)

Downtown Clayton

Galleriaarea

Eager Road/Citizensfor Modern Trandt right-of-way area

Sunnen Business Park/Deer Creek Center area

Shrewsbury/L ansdowne Avenue area

O O 6 6 6 6
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Examination of specific site accessanalysiswill focus on downtown Clayton and the Galleria
area.

3.3.2 Methodology

The method would be a combination of map analysesand qualitative assessment. Available
data (map and site reconnaissance) will be used to identify area and site access.

a. Measure: accessor drivewaysimpacts
1. Map all affected site access and the likely change—affected, relocation
required, or dimination possible
2. Assess opportunities to make needed changes, i.e, opportunities for
alter native access
3. Assessimpactsof alter nativeaccess—travel distance, capacity, convenience.
b. Measure: changesin access patterns
1. Map all affected or anticipated changes in access patterns to districts
(physical or operational)
2. Assess opportunity for alter native access patterns
3. Assessimpacts of alter native accessor lack thereof on theland usedistricts

in termsof capacity and quality (clarity, convenience, travel distance)
3.3.3 Expected Outcome and Possible Mitigation

The outcomes will identify the extent to which existing access will be changed. Results will
include descriptionsof alter nativeaccessand associated actions. Thelatter could beaseries
of access management actions, e.g., driveway consolidation, developing new alleys,
consolidating land use to eéliminate access, changing street operations, and street
improvements.
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34  Create Compatibility in Design Quality with Surrounding Area
3.4.1 Resource Description and Impact Area

Thisanalysiswill be based on an urban design framework developed for the study area (see
Figure 1)? that depictsthe fundamental character of the corridor by its major elements:

Residential
Institutional
Commercial
Commercial/industrial

[ I I o B ]

Assessment of compatibility in design quality will recognize the differences in design
associatedwith such land usedistricts. For those sectionsof the corridor wherethe proposed
MetroLink line/stationsarein public street rights-of-way, visbility will bethe greatest. This
analysiswill focus on these ar eas, although attention will be given to the entire corridor.

3.4.2 Methodology

The method will entail a combination of library research (historical and experiencereview),
photographic reconnaissance, and qualitative assessment. No formal analytical procedures
will be used. Field reconnaissance will be a key data resource. This will be enhanced by
historical review for thecorridor. Also, other urban experiencewill be consdered asameans
for identifying how compatibility with transt facilitieswasor wasnot achieved in other areas.
This would be used to provide reference points for identifying positive versus negative
relationships.

The on-site analyses will be photo documented, which can then be used for defining the
primary visual elementsand illustrating impacts. Theentire corridor will be categorized into
sever al visual zonesbased on thecharacteristicsidentified duringthefield and dataanalyss.
Zoneswould include:

c Forest Park Expressway (DeBaliviere to Skinker). Potential impactsin thisareawill
be tousersof theForest Park Expressway and Skinker, multifamily residencestothe
north, and single-family resdencesto the north and to the south.

c Washington University (Skinker to Pershing exit). Potential impactsin thisarea will
be tousersof Millbrook Boulevard, Washington University, and theresidencestothe
north and south.

2 Same as urban design figure in the Task 7 technical report, Alternatives Options, September
1998.
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c Parkway Area (Per shing exit to downtown Clayton). Potential impactsin thisareawill
be to the users of the Parkway and single-family residences on both sides.

c Downtown Clayton. Potential impactsin this area will be to users of the surface
streets (both in vehiclesand pedestrians), retail/commer cial establishmentsat street
level, and office users. The City of Clayton has implemented streetscape
improvementsthat should be consdered in the urban design aspects of the planning
and design.

c Exiging CMT Rail R/W Corridor (Shaw Park to Sunnen and Sunnen to 1-44).
Potential impactsin thisareawill be primarily to adjacent industrial/commercial land
uses, limited residential land uses, views from 1-170, and limited impactsto users of
cross streets such as1-64, Brentwood Boulevard, Manchester Road, and Big Bend
Boulevard.

c SunnenOffice Par k. Potential impactsin thisareawill beto surfacestreets(primarily
vehicular, but some pedestrian), businessesin the area, and potential developer s of
new facilities.

M easur e: assessment of urban design characteristics.

Firstwewill conduct a photo reconnaissanceto establish basic character of thecorridor. Key
vistas or visual corridors that exist in the corridor will be identified. Research will be
accomplished to define history and culture of the corridor. Other areasin St. Louiswhere
comparisons of transit compatibility have been completed will be identified as reference
points. Through consultant team experience and other resour ces, waysto illustrate design
compatibility will be identified. Then proposed transit elements will be compared to the
corridor attributesin termsof: (1) Architectural vocabulary; (2) Design themes; (3) Scale
(size, mass, level of activity); and (4)lmpact on visual aspects. Potential urban design
compatibility, neutrality, or conflict will be identified.

3.4.3 Expected Outcome and Possible Mitigation

Short-term or temporary urban desgn visual impacts during construction of each of the
alternatives will be identified. These impacts would include views from the adjacent public
right-of-way spaces(streetsand walks) and public/privatebuildingsand outdoor spaces. Even
though LRT congtruction will be for a limited time, the urban design impacts should be
consdered in how they affect the adjacent communities.

In terms of long-term community impacts, the aesthetics of the Cross-County MetroLink
Extension Segment | linethrough the developed areasof thecorridor can significantly affect
the public's per ception of the system. The evaluation would include views from the adjacent
publicright-of-way spaces(streetsand walks), publicand privatebuildings, and other outdoor
spaces.
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Rail alignments, type, and construction methods of each alternative would be examined to
determine the long-term visual impacts. The selection of the rail alignment will determine
what areasand whoisimpacted. Thealter nativetypesof rail line (cut and cover, open trench,
at grade, or abovegrade) will directly affect thevisual impactson adjacent propertiesand the
communities. I n addition, the alter native construction methods will affect how much areais
disturbedduringconstruction, which could impact ur ban for estry r esour ces, which areactually
long-term impacts.

Where proposed construction will significantly impact views, mitigation measures will be
consdered. Impacts could be in the form of views from residential areas, streetscape
viewsheds, views of historic buildings or storefronts, and views from pedestrian areas and
vehicles. Findings of the visual impacts could be used to assist in the selection of the
preferred alternative. In addition:

c Mitigation measures to address construction impacts might include screening with
aesthetically treated board walls or other elements.
c Mitigation measures that may be considered to address long-term impacts might

incdlude landscape buffers, selection of building materials/finishes compatible with
surrounding ar eas, special paving materials, design changes, and other detailing that
would adapt a standardized design to fit into the context of each community.

Mitigation measur estypically would includeber msand landscapebuffering, possibly fencing,
and land use planning/zoning techniquesto improve compatibility wher e changesin land use
may bedesirable. Noisewallsmay also bewarranted in somelocations. Pedestrian walkways
and over passesor grade-separ ated crossingswill also be consider ed to maintain a degr ee of
neighbor hood cohesion.
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4
Economic Effects

It isdesirable toimprovethe economic assetsin thecorridor by strengthening existing core
business ar eas, attracting new businesses, and redeveloping vacant and under utilized land
parcels. The Cross-County MetroLink Extension Segment | alternative alignments offer
vital opportunitiesfor continued growth and development in downtown Clayton, the Galleria
area and other economic activity centers. Those alter natives that can enhance existing
and/or proposed economic development aswell asstimulate new devel opment cause positive
effects. Conversdly, those alter natives which detract from development or which stimulate
inappropriate or unwanted development cause adver se effects.

The criteriafor assessing the economic effectsof the M etroL ink extension ar e connected to
anevaluation of ther edevel opment oppor tunitiesand enhancement of economicvitalityinthe
areas adjacent tothe MetroLink stations. Specific criteria and measuresto be used will be
asfollows:

Criteria M easur es
A Foster redevelopment in strategic  a. Distance proximity to redevelopment
location goals-Forest Park MetroLink station,

Univer sty City L oop, Brentwood,
Richmond Heights, Maplewood, and
Shrewsbury

b. Qualitative: opportunitiesto leverage
LRT and other investments,
opportunitiesto create enhanced
redevelopment sites.

c. Qualitative - achievement of transit
oriented development principles.
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B Enhance economic viability of key a. Changesin trade area due to enhanced
activity center trave for the Clayton CBD Galleria
and Promenade.

C Enhances corridor tax base a. Qualitative: acresof under utilized land
that could have value added
b. Acresof taxableland removed from tax
rollsfor transportation facilities.

The proposed evaluation methodsto beapplied tothesecriteriaaredescribed in thefollowing
sections.

4.1  Foster Development and Redevelopment in Strategic L ocations

The method used for this analysis will be a combination of interviews with economic
development officials, local civicleader s, and municipal staff. 1n addition, amap analysiswill
be accomplished that links the Cross-County MetroLink Extension Segment | station to
adjacent areas.

4.1.1 Resource Description and Impact Area

The study areawill belinked to the physical layout of the alter native alignments, specifically
wher e development oppor tunities are forecast near MetroLink stations and park/ride lots.
The focus will be areas that are already designated as redevelopment areas by the
municipalities, based on their input and on the first phase of this study.

4.1.2 Methodology

Data collected during interviews with economic development officials, affected property
owners, local civicleaders, and municipal staff will be used to identify potential development
areas. Additional dataof key economicindicator sand for ecastswill beobtained from existing
sour ces and documents.

These development attributes will be analyzed using the following:

a. M easur e: Distanceproximity toar easwith redevelopment goals, such asFor est Park
MetroLink Station, Clayton, Brentwood, Richmond Heights, Maplewood, and
Shrewsbury
1 Each of the areaswith redevelopment goalswill bereviewed in relation tothe

proposed station locations.
2. Proximity of redevelopment ar eastotheproposed L RT stationsor park-n-ride
lots will be measured and noted on a map.
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b. Measure: Qualitative evaluation of opportunitiesto leverage MetroLink and other
investments, opportunitiesto create enhanced redevelopment sites

1 Describe economic activity occurring in thevicinity of each proposed station.

2. Evaluate opportunities for joint development and linkages to the proposed
stations.

C. Measure: Qualitative evaluation of achievement of transit-oriented development

principles

1. Reviewthepotential for redevelopment near theL RT stations. Deter minethe
potential for increased ridership from high-density residential or increased
employment.

2. Determine the potential for attractions and activity centers to sustain or

increase rider ship.
4.1.3 Expected Outcome and Possible Mitigation

For development opportunities, the results of coordination with community representatives
and economic development officials will beidentified on maps and discussionsthat describe
the potential for development to occur and the potential for joint development opportunities.
No mitigation is anticipated.

4.2  Enhance Economic Viability of Key Activity Centers
4.2.1 Resource Description and Impact Area

The study areawill belinked to thephysical layout of the alter native alignments, specifically
wher e development opportunities are forecast near MetroLink stations and park/ride lots.
Theprimary areas will belocationsthat are already key activity areas such asthe Clayton
CBD, the Galleria, and the Promenade.

4.2.2 Methodology

The method used for this analysis will be a combination of interviews with economic
development officials, local civicleaders, and municipal staff. Inaddition, amap analysiswill
be accomplished that links the Cross-County MetroLink Extension Segment | station to
adjacent areas. Data collected during the interviews with economic development officials,
affected property owners, local civic leaders, and municipal staff will be used to identify
potential development areas.

These development attributes will be analyzed using the following:

a. Measure: Changes in trade area due to enhanced travel specifications for the
Clayton CBD, Galleria area, and Promenade.
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1 Determine the ridership area usage rate for the MetroLink Segment |

Extension.
2. Determinetherider ship destinations from the travel demand for ecast.
3. Assess the value of the increased patronage for each of the areas.

4.2.3 Expected Outcome and Possible Mitigation

Key activity centersand other areasthat have development potential along the alter native
alignmentswill be identified on project study area maps. No mitigation is anticipated.

4.3  EnhancesCorridor Tax Base
4.3.1 Resource Description and Impact Area

The study areawill belinked to thephysical layout of the alter native alignments, specifically
wher e development opportunities are forecast near MetroLink stations and park/ride lots.
The focus will be areas that are already designated as redevelopment areas by the
municipalities. Areas of land required outsde of the right of way will be located from the
preiminary plans.

4.3.2 Methodology

The method used for thisanalysiswill beto identify on mapswhereunder utilized parcelsare
located. Inaddition, for taxableland that isto beremoved from thetax base, theinformation
will come from parce maps and tax records. Data collected during the interviews with
economic development officials, affected property owners, local civicleaders, and municipal
staff will be used to identify potential development areas. Parcel ownership maps will be
prepared as part of the preiminary engineering.

Impacts on the tax base will be estimated by community jurisdiction, using the appropriate
real property, franchise, and municipal and transportation salestax rates and the estimated
increased capital investment resulting from increased development opportunities. The
increases will be offset somewhat by the removal of propertiesfrom thetax basein order to
provide space for the alignment, stations, park/ride lots, and maintenance facilities. Any
employment decrease from the property losseswill be evaluated against potential gain from
newdevelopment opportunities. Changesin property valuesfor residenceslocated near the
proposed MetroL ink alignment will also be qualitatively reviewed.

Construction and employment impacts will be evaluated usng the Economic Impact

Forecasting System (EIFS) model developed by the Construction Engineering Research
Laboratory. The mode usesregionally specific cost indices to determine the primary and
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secondary impact of the construction dollars. One output defines whether the dollars spent
are below arational threshold valuefor theregion that deter minesif a significant impact will
occur that might trigger other secondary impactsin termsof the need for increased services,
etc.

Using employment and income “multipliers’ developed with the comprehensive database
combined with economic export base techniques, EIFS estimates the regional economic
impacts of actionsresulting in changesin personnd or expenditures. These multipliersare
applied to the direct economic effects of an action to calculate the total impacts upon the
region. EIFS evaluates socioeconomic impacts in terms of changes in sales (business)
volume, employment and per sonal income.

These development attributes will be analyzed using the following:

a. Measure: Qualitative —acres of underutilized land that could have value added
1. Define areason mapsnear thestationsthat could benefit from transit-oriented
activity.
2. Assessthe compatibility and potential for development near thestation ar eas.
3. Assess congtruction and employment impacts using the Economic Impact
Forecasting System (EIFS) model.
b. Measure: Acresof taxableland removed from tax rollsfor transportation facilities.
1. Reviewthealignment right-of-way planstodeter minethear eaof land required
outside of public-controlled right-of-way.
2. Assess the loss of taxes at current use versus potential for increased tax

revenue from new development.
4.3.3 Expected Outcome and Possible Mitigation

The expected outcomewould beidentifying specificlocationsin the Cross-County MetroL ink
Extension Segment | corridor that would enhance tax revenues. |If any adver se economic
impacts are identified, mitigation measures such as incentives for transit oriented
development or redevelopment of housing near LRT stations to offset or compensate for
adver se effects will be developed in close coor dination with local jurisdictions.

Short-termimpactsduring construction, such aschangesin patr on accessfor local businesses,
will beidentified and appropriate mitigation measur es developed.
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5
Environmental | mpacts

Potential environmental impacts could be experienced in the areas of natural resour ces,
displacements, noise, air quality, construction, and cultural resources. Table 1 presented in
the Introduction section of thisreport provides an overview of the Evaluation M ethodology
objectivesand criteria. For each of theresour cear easdiscussed below thecriteriaarelisted
along with the corresponding measuresthat will be used to evaluate any impactsidentified.

5.1  Minimize Impact on Natural Resources

The criteria for assessng natural resource impacts focus on direct and indirect impacts
resulting from the construction and operation of the MetroLink extension. Specific criteria
and measuresto be used for the evaluation process will be asfollows:

Criteria M easur es
A Minimize impact on natural a. Impact on waterways and wetlands
resour ces viareduction in wetland acreage or
quality, changesin water quality or
waterway capacity.
b. Impact on wildlife and vegetation in

terms of changesto habitat and
removal or damageto unique
vegetation.

The proposed evaluation methodsto be applied tothesecriteriaisdescribed in thefollowing
section.
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5.1.1 Resource Description and Impact Area

Primary water featuresthat would intersect or that may be affected by the construction and
operation of Cross-County MetroLink Extension Segment | include the River Des Peres,
Deer Creek, Black Creek and tributariesto these waterways. Floodplain areasoccur along
the River DesPeres, Deer Creek and associated tributaries. For thisenvironmental review,
the study area for natural resources will include 100 feet on either side of the alignment
alternatives. Themajority of the natural environment within thestudy area hasalready been
significantly altered, disturbed, or destroyed as a result of urbanization. The primary non-
urban areas associated with the alternative alignments are the riparian corridors located
along the streams identified above.

Wetlands. The S. LouisDigtrict, U.S. Army Corpsof Engineers (USACE); Region 7 of the
Environmental Protection Agency (EPA); andtheMissouri Department of Natur al Resour ces
(MDNR) regulate impacts to surface waters (Waters of the U.S.), including jurisdictional
wetlands, within the study area. Section 404 and Section 401 of the Clean Water Act arethe
primary regulationsthat control potential impactsto surface waters.

Water Quality. Missouri Department of Natural Resources (MDNR) and the St. Louis
M etropolitan Sewer District (M SD) monitor and regulatethewater quality of thewater ways
intheSt. L ouisregion wherethe Cross-County MetroL ink Extension Segment | would occur .

Waterway Capacity (Floodplain). Floodplain areasareregulated by the Federal Emergency
Management Agency in cooperation with the local communities that participate in the
National Flood I nsurance Program. Thoseportionsof thewaterways crossing or adjacent to
the alternative alignments for the Cross-County MetroLink Extenson Segment | and
designated as part of the floodplain and the regulatory floodway will beidentified.

Wildlife Habitat and Unique Vegetation. Thiswould include any open areas that have an
assemblage of vegetation that would provide habitat. For this urbanized area, this would
occur in park areasand along riparian stream corridors.

5.1.2 Methodology

The method used to describe any impactsto this resource category will include a review of
available maps of the resource category, a field review along the alignment to identify
wetlands areas, streams, floodplain areas, wildlife habitat and unique vegetation.
Coordination will occur with resource agencies in each category as necessary. Where
appropriate, any impactswill be quantified in a manner commensur ate with the conceptual
design plansprepared asa part of thisproject.
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Surface water sand wetlandswill beidentified through field visitsalong thealignment the best
available data from the USFish and Wildlife Service (USFWS), USArmy Corpsof Engineers
(USACE), US Geological Survey (USGS), and Missouri Department of Natural Resour ces.

Water quality datawill be obtained from MDNR and MSD. Any locationsor stream reaches
that are currently not meeting water quality standar dswill be identified as appropriate.

Floodplains will be identified using Federal Emergency Management Agency (FEMA)
mapping for rivers, streams, and tributariesin the study area.

The consultant will identify and map any open space areas and natural areas that contain
contiguous wildlife habitat. USGS maps, NWI maps, local soil surveys, and other published
sources will be reviewed to determine the extent and types of habitats present. Natural
resour ce management plans including park management plans, such as the Forest Park
M aster Plan, will bereviewed if necessary. Theconsultant will contact theM DNR, Missouri
Department of Conservation (M DOC), and theUSFW Sin order todeter mineif thereareany
threatened, endangered, and/or rare species or ecologically sensitive areas present in the
sudy area. Thiscoordination isrequired under the Endangered SpeciesAct (ESA, 1973 as
amended). Field surveys of the proposed alignment will be conducted to augment the
literature search and map review. Where appropriate, any impacts will be quantified in a
manner commensur atewith theconceptual engineeringdesign planspr epared asapart of this
project. Thesgnificance of potential impactswill be analyzed and discussed.

Asapplied tothe specific measur es, theaboveinfor mation will beused asfollowsin analyzing
the established measures.

a. Measure: Impact to waterways and wetlands via reduction in wetland acreage or
quality.
1 | dentify any potential jurisdictional wetlandsalongthealter nativealignments;

2. Determine type of wetland and acr eage;
3. Conduct a qualitative determination of function and value of the wetland;
4 Prepare wetland data form and coordinate the results with the St. Louis
Digtrict, Corpsof Engineers; and
5. If necessary, prepare an evaluation of potential impactsfrom construction or
operation of the Cross-County MetroLink Extension Segment |.
b. Measure: Changein water quality

1 | dentify potential impacts from construction activities; and
2. Deter mine typeof runoff contaminantstypical of parkinglotsand maintenance
facilities.
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C. Measure: Change in waterway capacity

1. Determine if any construction/facilities for the Cross-County MetroLink
Extension Segment | will occur with the floodplain; and
2. Determine if any construction/facilities for the Cross-County MetroLink
Extension Segment | will occur with theregulatory floodway.
d. Measure: Changesor removal of wildlife habitat:

1 Conduct a review of aerial photography and a field survey to identify any
quality wildlife habitat along the alter native alignments;

2. Coordinate with Missouri Department of Conservation urban biologist, if
necessary; and

3. Map any areasthat have the potential to be impacted from the construction
or operation of the Cross-County MetroL ink alignment.

e. Measure: Changes, removal or damage to unique vegetation:

1. Conduct areview of aerial photography and field survey toidentify any unique
vegetation along the alter native alignments;

2 Coordinate with Missouri Department of Conservation urban biologist if
necessary; and map any areasthat havethe potential to beimpacted from the
construction or operation of the Cross-County MetroLink alignment.

5.1.3 Expected Outcome and Possible Mitigation

For any wetlands located as part of this effort, data formsand photographswill be prepared
and the location will be sited on USGS topographic maps. Wetland acreage likely to be
affected within the corridor will be determinedand coor dination will occur with the &. Louis
District Corps of Engineers. Other Waters of the U.S. including lakes, ponds, streams,
headwater s, and wet weather conveyanceswill beidentified and mapped. Stream crossings
will be evaluated to determine if channdization or other construction will impact the
waterways.

The effects of construction and operation of the proposed Cross-County MetroLink
Extension Segment | on water quality, surface waters, and wetlands will be identified.
Congtruction operationssuch asgrading, cut and fill, stream modification/channédlization, and
other dite construction/preparation activities can adversely impact water quality. The
creation of impervioussurfacescan impact stormwater dischar gesthat affect surfacewaters.

Water quality impactsassociated with theoper ationswill includer unoff containing greaseand
oils from the park and ride lots and the same plus detergents, metals, etc from the
maintenance facility. Activities, if any, that alter, modify, or encroach upon floodplains or
activitiesthat alter the flood flow capacity of floodplains, including secondary effects, will be
noted, as necessary. If construction isanticipated within the designated floodplain, thiswill
be described and the processto coor dinate approval will beidentified. Thisapproval process
would occur later during the design phase of the project.
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Areasthat will beadver sely impacted asaresult of construction impacts, such asany stream
crossingsor channdizations, will beidentified on mapsillustratingthealter nativealignments.
Based on the conceptual engineering for the maintenance facility and park/ride areas the
potential type of contaminants requiring treatment or pretreatment according to MSD
regulations will be identified along with appropriate measures and permits required. No
specific type of treatment or size of treatment for runoff will be detailed for this project.

Water quality impactsfrom construction can usually beavoided or minimized through theuse
of best management practices, such assoil erosion prevention techniques, avoidance, and/or
through mitigation. When it isnot practical to avoid Watersof theU.S,, potential mitigation
measures may include replacement or enhancement of wetlands or stream channels.
Coordinationwith the St. LouisDigtrict Cor psof Engineersand other appropriateregulatory
and resour ce agencies will occur asnecessary if mitigation measur esneed to be developed.

The areais highly urbanized and the potential for the threatened and endangered plant or
animal species listed for the St. Louis area is highly unlikely along the Cross-County
MetroLink alignment segments. Possible mitigation measures may include design
modifications,landscaping, special design amenities, avoidance, habitat enhancements, and/or
in-kind replacement of acreage.

Based on the initial field review and because the alter native alignments ar e located for the
most part on existing publicor CMT right of way there doesnot appear to be any park land
that would be required. Thiswill be substantiated with the investigation described above.
Parkland and historic propertieslocated within 100 feet of the alter native alignmentswill be
located on plan view mapsthat illustrate the alter native alignments.

5.2  Minimize Displacement
Thecriteriafor land acquisitions and displacement evaluate those elementsrelated to both

residential unitsand non-residential properties. Non-residential properties coversarange
of usesthat could include, but not belimited to, commercial, industrial and public properties.

Criteria M easur es

B. Minimize displacement a. Number of dwelling unitsor related
structuresof property taken (squar efootage
asavailable)

b. Number of non-resdential properties
displaced (squarefoot or acres)

5.2.1 Resource Description and Impact Area
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The resour cesin thiscategory includeavariety of land useactivitiesalong the Cross-County
MetroLink Extension Segment | corridor that cover a broad range from residential, to
commer cial, ingtitutional, gover nment, industrial, and parkland. Theconceptual alter natives
will make use of existing public or CMT right of way where feasble and where thisis not
possible, the alter natives will be adjacent to public right-of-way whenever possble. Those
residential, business, ingtitutional, and gover nment propertiesrequired for construction and
operation of the Cross-County MetroLink Extension Segment | will be identified on the
conceptual engineering drawings.

5.2.2 Methodology

The method used to deter minetheimpactson residential and non-residential propertieswill
involve acombination of map analysis, review of aerial photography and field vistsalongthe
Cross-County MetroLink alignments. Aspart of thereview of thealignment alter natives, the
required right of way will be identified and any displacements will be determined from a
review of aerial photographs, design cross sections, and field surveys. Residential
displacements associated with each alternative will be estimated by dwelling type (multi-
family, single-family). Dwelling types will include a description of the socio-economic
characteristics of the residents based upon census data. The assessed value of typical
affected propertieswill be obtained as necessary and real estate agentswill be contacted to
assist in estimating typical sale pricesfor the potential displacementsand theavailability of
relocation units. Thenumber of propertiesaffeced by a partial taking of the property will be
calculated.

For non-residential displacements, theprimary concern will bebusinesstypes. Aspart of the
analysisadescription of businesscharacteristics, including an estimate of thenumber of jobs
affected and the probability for the business to be relocated successfully will be prepared.
The assessed value of typical affected propertieswill be obtained and real estate agentswill
be contacted toassist in estimating typical salepricesfor thepotential displacementsand the
availability of relocation units. The number of properties affected by a partial taking of the
property will be calculated.

As applied to the specific measures, theinfor mation collected above will be used asfollows:

a. Measure: Number of dwelling unitsor related structures of property taken.
1. Determine the number and type of residential structures required for the
alternative alignmentsi.e,, sngle-family; multi-family;
2. Estimate the number of residents to be relocated based on existing census
data and typeof unitsi.e., single-family, duplexes, apartments, etc.;
3. Determine the amount and number of residential properties required that

would not require the taking of the resdential structure and how the taking
would affect the remainder of the property; and
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4, Determine the availability of comparable resdential units available for

relocation.
b. Measure: Number, size, and value of non-residential propertiesto be displaced.
1. Determine the number and type of businessesto be relocated,;
2. Deter minethenumber and amount of ingtitutional, gover nmental and industrial

properties required for the construction or operation of the MetroLink
extension; and

3. Egimate the number of employees to be relocated as part of the
displacements.

5.2.3 Expected Outcome and Possible Mitigation

The use of existing publicright of way or CMT right of way for a majority of the alignments
will minimizetheamount of land acquisitionsand displacementsrequired for construction and
operationof theCross-County Metr oL ink Extension Segment 1. Avoidanceof displacements
wher e feasiblewill be a goal of the project. The primary areasthat will require acquisition
and displacementsmay occur at the park/ridelocationsand the maintenancefacility. Tables
will be presented that estimatethenumber and typeof structuresrequiring relocation and an
estimate of the number of residents or in the case of commercial or public buildings, the
number of employeesrequiring relocation.

Where avoidance is not possible, mitigation will involve an effective property acquisition
and/or relocation.

5.3  Minimize Noise, Vibration, and Electro-M agnetic Related I mpacts on Sensitive
Areas

The criteria for assessing potential noise impacts focus on the relationship between the
construction and operation of the Cross-County MetroLink Extenson Segment | and the
surrounding land uses, especially any sensitive noisereceptors. The specific environmental
impact criteria and measuresto be used ar e asfollows: minimize noiseimpacts on sensitive
areas (criteria) and changesin noise levels at residential, institutional, and other sensitive
land uses (measure).
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Criteria M easur es

C. Minimize noise, vibration, and a. Changesin noise levels at
electro-magnetic related impactson residential, institutional, and other
sensitive areas sensitive land uses

b. Changesin vibration levels at
sensitive land-uses
C. Qualitative - assessment of potential

electro-magnetic interference (EMI),
and potential effects of electro-
magnetic fields (EMF) on senditive
land-uses

5.3.1 ResourceDescription and Impact Area

Auto traffic is a major contributor to noise in the Cross-County MetroLink Extension
Segment | corridor. MetroLink’s electric traction motors, steel-wheel-on-sted rail
oper ations, cooling fansand HVAC equipment would congtitutetheprimary noisefrom LRT.
TheLRT vehiclebellsand hornsare also a concern to residents.

Noisesourcesother than MetroLink exist inthestudy corridor. Theareasnear the proposed
rail stationsand rail lineroutinely experience noiseto varying degrees from auto and truck
traffic,industry, freight trains, and occasionally air cr aft over flights. Thecombination of noise
from all these sourcesisreferredto ascommunity noiseand ismaost commonly measured in
A-weighted decibels (dBA). A decibd (dB) isalogarithmic unit used to quantify sound. A-
weighting of a sound refer sto sound frequency weightings that correspond to the variation
in sensitivity of the human ear to different acoustic frequencies.

Single number descriptors have been developed to aid in the analysis of the continuousy
fluctuating community noiseenvironment. Two descriptorscommonly used in environmental
planning documentsaretheLeq and Ldn. TheL eqisasound level with the sameenergy as
the fluctuating noiselevel over agiventimeperiod. ThelLdn isa24-hour aver age calculated
from hourly Leg values. Community noise in the Cross-County MetroLink Segment |
Extension corridor resultsprimarily from freeway, arterial and local street traffic, and some
commercial and industrial uses.

Vibration during operation or during construction isa factor of soil condition, distance from
the source, and the auto and LRT activity causing the vibration. Office buildings or other
structuressensitiveto vibration may bean issuefor the Cross-County MetroLink Extension
Segment | but only if they are located close to the LRT alignment. Construction noiseis
addressed later in thistechnical report.
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Professors at the Washington Univer sity Department of Chemistry are conducting resear ch
into electro-magneticimaging. Thereisaconcern that radiation effectsfrom theMetroLink
vehicles' motor or catenary system may disrupt or interfere(Electro-Magnetic I nterference-
EMI) with thisresearch sincethe at-grade design alter natives may belocated closeto their
resear chbuilding. Also, therecould beapotential concer nregar ding Electr o-M agneticFields
(EMF) if any of the high voltage transmission lines in the CMT right-of-way have to be
relocated for Cross-County MetroL ink Extension construction.

Theimpact area beginsin the northern portion of the corridor at the existing Forest Park
MetroLink station and it followstheproposed Segment | corridor throughout theproject ar ea.
The area of concern for noiseimpactswould bethe propertiesadjacent to and on either side
of theLRT centerlineof astreet-running LRT design alternative. Thiswould betruefor any
conceptual alternative running along Forest Park Parkway and Millbrook Boulevard in the
northern portion of the corridor, the downtown Clayton and Galleriaalignment alter natives,
and the CMT right-of-way in the southern portion of the study corridor. Station locations,
especially if associated with a park-and-ride facility, and major street inter sections present
the most likely areasfor potential noiseimpacts. Of the variousland uses within the study
corridor, residential areasar ethemost noise-sensitive, especially thefir st row of housesnext
totheLRT alignment. Thenoiseimpact concern originatesfrom thecombination of LRT and
auto traffic along the LRT alignment roadways. I1n areaswherethe LRT alignment may be
elevated above ground, such as along Forest Park Parkway in Clayton, the Galleria in
Richmond Heights, and on the CMT right-of-way near Big Bend Boulevard and |-44, the
potential for noise impacts may be greater.

Thearea of concern for vibration most likely would be downtown Clayton where the streets
are more narrow and MetroLink may be located closer to existing buildings. For EMI
effects, thearea along the Washington Univer sity campuson Millbr ook Boulevard would be
the potential impact area. For EMF effects, the potential impact area would bethe CMT
right-of-way.

5.3.2 Methodology

For noise, the analysis method will be a combination of corridor vidts to identify sendtive
receptors, field noise monitoring to establish a basdline condition, collection and review of
applicabletraffic dataat roadway inter sectionsnear sensitivereceptor s, and noise modeling
to determinethe changein noise levels at the sensitive land uses.

The FTA guidance manual, Transit Noise and Vibration I mpact Assessment, will beused to
define the approach to this noise study. Corridor ste visits will be conducted to identify
representative sensitiver eceptor locationsand conduct field noisemeasur ementstoevaluate
existing background noise levelsin the project area.
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Theentirecorridor will betoured prior to these field noise measur ements to determine the
location of all noise-sensitivereceptors(e.g., houses, historic structures, hospitals, schoaols,
public assembly buildings, etc.). The measurement locations represent receptors both
adjacent toand within oneblock from thecorridor. Aerial photography and corridor mapping
will also be reviewed to consider surrounding land uses. Noise measurements will be
conducted at approximately 15 locations along the LRT alignment. All short-term noise
measurementswill be conducted during peak hours or as close to peak hours as possible.
Noise measurementswill also betaken at pointsalongtheexisting M etroL ink alignment, for
community information purposesand toaid in calibratingthemodel. A tablewill be prepared
summarizing the noise measurement locations and monitored readings in equivalent noise
levels (Leq), measured in decibels (dBA).

With regard to federal noiseregulations, no regulations stipulate absolute noise levels that
must be met by a project of thistype. The FTA hasdrafted noise criteriafor LRT systems
that are designed to result in an acceptable community noise environment. For traffic
gener ated roadway noise, the FHWA noise abatement criteria (NAC) will be used.

As applied to the specific measur es, the infor mation collected above will be used asfollows:

a. M easur e: Changesin noiselevelsat residential, institutional, and other sensitiveland
uses

1. Future noiselevelsat noise-sensitiveland useswill bepredicted usingan FTA
and FHWA approved noise modd specially designed to predict LRT noise
levels, taking into account such factor sasvehicletype, speed, traffic volumes,
and the distance from the noise sourceto thereceiver.

2. The study team will then compare the predicted noise levels against the
ambient or existing levels to calculate the change in noisg, if any, caused by
the LRT project and any projected changein auto traffic.

3. The study team will also compar ethe predicted noise levelswithout the LRT
project (vehicular traffic only) to deter minethecontribution, if any, theproj ect
ismaking to the study corridor noise levels.

4, The maximum level of a single pass-by (L max) will be used to measure the
intermittent (short duration, but loud) noise caused by the Cross-County
MetroLink Extension Segment |. The changein peak hour equivalent noise
(Leq) will be used to compare the relative difference between ambient and
predicted noise levels caused by train or vehicular noise.

b. Measure: Changesin vibration at sensitive land-uses

1. Conduct field visit along the Cross-County MetroLink corridor to identify
vibration sengtive receptor locations, if any.

2. Determine the proximity of each potential vibration-sensitive building or
structureto the MetroLink alignment.
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3. If vibration sensitive receptors areidentified, conduct vibration measur es of
existing peak hour traffic vibrations near sensitive receptor, if appropriate.

4, Document results of field review and analysis in environmental evaluation
report.
C. M easur e: Qualitative - assessment of potential electro-magneticinterference (EMI)

and potential effects of electro-magnetic fields (EMF) on sensitive land-uses.

1 Obtain and review information regarding the Washington Universty
Department of Chemistry eectro-magnetic imaging resear ch.

2. Review existing electro-magnetic interference (EMI) and electro-magnetic
fidds (EMF) research and other appropriate studies. Conduct field
investigations, especially in area of Washington University and CMT right-of-
way. Determineproximity of MetroLink Segment | alignment to Washington
University laboratory and LRT stationsto CMT power poles.

3. Qualitatively assess the potential effects of EMI, if any, as caused by
MetroLink vehicleson Washington Univer sity resear ch experiments, and the
potential effectsof EMF, if any, at MetroLink stationsalongthe CMT right-
of-way.

4, Document results of qualitative assessment in environmental evaluation
report. If further investigations are necessary, they will occur prior to final
design and construction.

5.3.3 Expected Outcome and Possible Mitigation

Tables will be prepared showing the ambient and predicted levels with appropriate noise
impact thresholds and the number of receptors potentially affected. The main sour ces of
noise from the operation of the Cross-County MetroL ink Extension Segment | will be from
vehicular trafficand LRT vehicles. ReceptorsalongtheL RT alignment will experiencenoise
from LRT whed-track interaction and its various cooling fans and from vehicular whedl-
pavement interaction and shifting gears (e.g., trucks at intersections). Receptors near
stations will experience noise from busand auto traffic and LRT war ning devices (bellsand
possibly horns). The degree of noise impact resulting from this project will depend on the
noise levels produced, the location of the receptors, and existing or ambient noise levels.
Generally, littleadditional noisecontribution caused by theL RT would beexpected over what
is existing, especially in areasalong high traffic volumeroadwayslike Forest Park Parkway
or Brentwood Boulevard or in high density commer cial areas, liketheGalleria. Thepotential
noise concern from LRT is expected to be in residential areas (for a LRT surface running
alignment) with only low traffic volume (local) streets. Vibration isnot anticipated to be an
issueon thisproject. Therefore, no mitigation measuresfor vibration are anticipated.

Possible mitigation measur esfor noisewill beidentified asappr opriate, and thefeasibility and
cost of various measures will be considered. Possible measuresto reducerail noise at the
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sour ceincluder esilient whedls, vehicleskirts, whed truing, rail grinding, under car absor ption
or changesin track ballast or weld type. Barriersclosetothe LRT guideway are effective
and may be consider ed wher e necessary to interrupt the path of the noise from the sourceto
the receptor. In residential areas, if potentially significant impacts occur, noise walls or
berms would be considered or where appropriate, the feasbility of placing the alignment in
atrench or below ground and covered in order to reduce noise levels will be reviewed.

Withregard topotential EM| and EMF effects, if impactsar eidentified mitigation measures
will be considered as appropriate. The feasibility and cost of possible mitigation measures
will also be considered. Possible measures may include grounded steel shielding at the
Washington Univerdty laboratory building (EMI), or grounded shidlding, if appropriate, at
MetroLink stationsalong the CMT right-of-way.

54  ImproveAir Quality

Maintaining St. Louismetropolitan regional air quality isimportant totheoverall health and
well-being of the resdents. The criteria for assessing air quality impacts with regard to
regional air quality focus on the net reduction in emissions the LRT project creates when
considered in context with other transportation improvementsthat areapart of theregion’s
long rangetransportation plan. With regard tolocalized pr o ect-specific emissions, thefocus
is the operation of MetroLink (surface-running alignment) in combination with vehicular
trafficonthestudy corridor’smajor streetsand r oadways, especially at r oadway inter sections
that may experience heavy traffic congestion during peak travel hours. Specificcriteriaand
measur esto be used will be asfollows:

Criteria M easur es
D. Improveair quality a. Changesin regional air quality
b. Intersection and parking facility hot

spots-emissions associated with traffic
operations affected by MetroLink
Segment | Extension

The proposed method to beapplied tothesecriteriaisdescribed in thefollowing par agraphs.
5.4.1 Resource Description and Impact Area

Currently, the S. Louisregion isin attainment for carbon monoxide (CO), and particulates
and non-attainment for ozone. In addition, the Cross-County MetroL ink Extension Segment

| ispart of aregion-wide conforming long-range transportation plan. The construction and
operationof thisLRT system should increasetranst rider ship and should help toreduceauto
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emissions and incrementally, help achieve the region’s air quality conformity objectives.
However, air quality concernsmay ariseat certain tr affic congested inter sectionsin thestudy
corridor, especially where left-turning volumes are high and long cues of autos may arise
during peak hours. Also, LRT stations, transit, park-n-ride, and kiss-n-ride facilities may
concentrate buses and autos at selected locations during peak travel hours.

Motor vehicles generate air pollutants including carbon monoxide (CO), nitrogen
oxides’hydr ocar bons (ozone (O3) precursors), lead, and suspended particulateslessthan 10
microns in diameter (PM 10). For this project, the pollutant of most concern is CO. The
impact area is specifically focused on traffic-congested street intersections along the LRT
alignment wherethe LRT issurfacerunning and traffic volumes are heavy during peak AM
and PM hours. Thismay includeinter sectionsalong Forest Park Parkway at Skinker or Big
Bend or inter sections along Brentwood near the Galleria area. Based upon current traffic
counts, wor &t case inter sections will be identified asthe primary impact ar eas.

5.4.2 Methodology

The method will identify the worst case intersections, if any (for surface running LRT
alignment), and establish background carbon monoxide (CO) concentrationsin thecorridor.
The method will also include modeling worst case, or “hot spot” intersections for CO
concentrations (if necessary), and determining the air quality impact, if any, at these
inter sections.

For changesin regional air quality emissons, EWGCC, U.S.EPA and Missouri Department
of Natural Resources staff will be contacted to verify that the Cross-County MetroLink
Extension Segment | ispart of a conforming Long Range Transportation Plan.

For localized air quality emissions, the U.S. EPA has established National Ambient Air
Quality Standards (NAAQS) to protect the public from air pollution. Thecriteria pollutants
includes carbon monoxide (CO). Coordination will occur with EPA region saff as well as
appropriate air quality personnd at Missouri Department of Natural Resour ces to discuss
CO analysisassumptions(e.g., background CO concentrations) prior toany CO modeling. CO
levels are a localized phenomenon. It may be determined that no CO modeling will need to
be done as part of this project.

Asapplied to the specific measures, the information collected will be used asfollows:

a. Measure: Changesin regional air quality
1 If information is available as to the net reduction in regional air quality
emissions resulting from the inclusion of the Segment | project in the Long
Range Transportation Plan, that information will be documented in the
environmental assessment report.
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2.

1.

2.

Noformal analytical procedur eswill beused sincethisconfor mity analysishas

already been completed.

b. M easur e: | nter section and par kingfacility hot spots-emissionsassociated with traffic
operations affected by Segment | Extension

Air quality monitoring data gathered by EPA near or in the study corridor will

be obtained and reviewed as appropriate. Traffic data at all major

inter sections will alsobereviewed todeter minethe® wor st case” inter sections,

if any. It may be determined that CO modeling may not be necessary as part

of this project.

If aCO “hot spot” analysisis conducted.

c

The air quality mode CAL3QHC will be used to determine the
dispersion of CO from vehiclesto receptor sites (locations that could
be affected by CO). Thismodel takesinto account the meteor ological
conditions (wind speed, direction, air temperature, etc.), thenumber of
vehicles, the physical layout of the intersection modeled, the traffic
signal phasing, vehicle delay, and other factorsto determine a CO
concentration at receptors.

Conservative modeling assumptions involving meteorological
conditions and vehicle activity will be made for the worst case
condition. Up totwoidentified congested inter sectionsand a proposed
park-n-ride lot anticipated to gener atethe greatest traffic movements
in the peak period will be modeled if appropriate. Thedistancetothe
nearest senstive receptor will be specified.
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3. Basdline year 1999 and the post-construction/operation year 2005 will be
modeled under AM or PM peak traffic conditions to estimate existing CO
concentrations under current conditions and predicted CO emission levels at
wor st-case inter sections.

5.4.3 Expected Outcome and Possible Mitigation

As already mentioned, the air quality conformity analysis has already been completed. If
conducted, resultsof theCO “hot spot” analysisshould show an incremental reductionin CO
emissions and no exceedances of NAAQS standards. The results would be compared to
determine the percent change, if any, in CO concentrations from the existing condition and
the future condition (with LRT and vehicular traffic). CO modding results would also be
comparedtoNAAQSstandar dsfor the8-hour and 1-hour periods. A tablewould be prepared
that shows CO analysisresultsat each receptor site; any exceedances of NAAQS standar ds
will be noted.

Anticipated CO analysisresults should show no exceedances of NAAQS standards. If this
isthe case, no mitigation measur eswould be necessary. Coordination with EPA and MDNR
would beongoing thr oughout thestudy asnecessary. |f an inter section showsan exceedance
of NAAQS standards, mitigation measures would be considered. These measures could
include additional intersection improvements, traffic signalization, or other operational
improvements. Moreover, if any park-n-ride facilities generate pollution in excess of
NAAQS standards (not anticipated), they could be reduced in size, provided with additional
access pointstomor equickly dissipatetr affic congestion, and/or be mor eheavily landscaped
to absorb air pollutants.

55  Minimize Congruction Impacts

Congtruction of the Cross-County MetroL ink Extension Segment I, which includesthe LRT
system, LRT dations, and related intersection and roadway improvements and utility
relocations, will have a short-term effect on the natural and man-made environment during
congruction. Thecriteriafor assessing construction impactsfocuson the physical activities
involved in constructing an LRT system and the potential effectsthese activities may have
on adjacent and surrounding land uses and on the environmental resour ceswithin the study
corridor.

Criteria M easur es
E. Minimize congtruction impacts a. Qualitative assessment of land useimpacts
due to construction (disruption of access,

impact of construction activities)
b. Length of construction process
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5.5.1 Resource Description and Impact Area

Detours and changesin accessto surrounding land useswill berequired for pedestriansand
motorists. Moreover, noise, fugitive dust, and stormwater runoff over exposed soils are
issues during construction. Key resource areas where construction impacts are likely to
occur include noise, air and water quality, traffic and transportation, wetlands, visual and
aesthetics, socio-economic, and historic and ar chaeological resour ces.

The impact area isthe entire corridor length of the Cross-County MetroLink Extension
Segment | from the existing Forest Park MetroLink station, along Forest Park Parkway,
throughdowntown Clayton and alongthe CM T right-of-way in Richmond Heights, Brentwood,
M aplewood and Shrewsbury. LRT construction will belimited toadefined right-of-way inthis
linear corridor except in areas where park-n-ride or other transt related facilities are
planned.

Hazar dous and special waste concernsincludethe potential for several contaminants. Along
the alternative alignments, there are past railroad right-of-way and industrial activitiesthat
may haver esulted in practicesthat today would beclassified asenvironmental contamination.
Therefore, the primary area of concern will be the industrial areas which exist along the
alignment south of I nter state64 and continueinter sper sed with officeparks, residential areas
and commercial districtsuntil the end of the alignment at I nter state-44.

5.5.2 Methodology

The evaluation method will be qualitativein nature. No formal analytical procedureswill be
used. Based upon previous LRT planning, design and construction experience by the lead
agencies and the consultant team, and the specific construction methodsto be used for this
LRT extension, the construction impactsfor adjacent land uses and for each resource area
mentionedabovewill beidentified. Coordination with local and stateregulatory agencies, as
appropriate, will occur throughout the analysis process.

I dentification of hazardous and special wastes at this alternatives analysis stage will be
limited to locating known sitesin relation to study alternatives. Theidentification of known
sites will be accomplished through a database sear ch of environmental databases. From the
listing generated from the database sear ch, a table will be prepar ed that identifiesany sites
within the Cross-County corridor or immediately adjacent to a Metrolink Segment |
alignment. Thepurposeof identifyingtheimmediateadjacent siteswill betoidentify not only
those sitesthat may be affected by the construction but also those adjacent sites that may
have a potential to impact the alignment or LRT operationsin some manner.
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No on-site testing or laboratory analyses will be undertaken at this time. The level of
analysis for this task will not identify buildings with lead-based paint or those structures
containing asbestos. If it is determined that certain sites should be considered for further
investigation prior tofinal design and construction, recommendationswill bemadeduringthe
evaluation of the study alter natives.

Throughout LRT congtruction there will be activity within the corridor. Contractorswill be
required to conform to the provisions of ssandard engineering and construction practicesto
control various adverse impacts associated with construction activities. The following
construction activitieswill be accomplished: Stepreparation and clearing, utility relocation
and grading, ballagt, tie, and track installation. Excavations for the surface-running
alternatives will generally be shallow, minimizing the need for utility relocation. Thisisnot
true for alternativesbeing placed in an open trench or cut and cover. Rail sectionswould be
deliveredbytruck or freight rail. Other construction materials, such asballast, ties, concr ete,
precast membersfor structuresmost likely would bedelivered by truck. Haul routesfor the
constructionmaterialswill bedesignated by thecontractor. Theinstallation of power systems
will occur, for themost part, after track and station constr uction isnearing completion. Power
poleswill beingtalled on concr ete foundations and wir e then strung between the poles.

As applied to the specific measur es, the infor mation collected above will be used asfollows:

a. Measur e: Qualitativeassessment of land useimpactsdueto construction (disruption
of access, impact of construction activities)

1. All congtruction related activities will be thoroughly discussed with the
consultant design team while viewing engineering drawings and aerial maps,
sothat theenvironmental assessment team will haveathor ough under sanding
of the planned construction.

2. Construction related impacts will be qualitatively documented for each
I esour ce area as appropriate.

3. A review of known hazardous waste sites will be identified from a search of
databases for areas within approximately 300 feet of the candidate
alternatives.

b. Measure: Length of construction process

1. Todeterminethelength of theconstruction process, thepast experienceof the
Bi-State Development Agency in constructing the existing MetroLink lineto
Lambert International Airport and into &. Clair County, lllinois will be
investigatedto estimate how long the MetroL ink Extension Segment | would

take.

2. Also, construction phasing (specific construction activitiesin certain areas of
the corridor at certain times during the construction schedule) will be
considered.
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5.5.3 Expected Outcome and Possible Mitigation

Condgruction activity and disturbance will be visible, and will include short-term visual
impacts. For resdencesand businesseslocated near thepr oject ar ea, therewill betemporary
negative visual impacts associated with congtruction work, particularly from earthwork
operations and storage of materialgequipment. Temporary visual impacts also include the
removal of street trees, landscaping, and the possible relocation of light ssandardsor traffic
signals. Aspossible mitigation, the contractor most likely would berequired to maintain and
restore all work areas and storage yards to minimize these impacts. Street trees,
landscaping, and street lighting and signalswill be replaced.

Business and property owners, especialy in the Clayton CBD and near the Galleria may
experience temporary lossof accesspointstothebusinesses, either direct patron or delivery
access. Possible mitigation would beto work with business ownersto preserve at least one
access at all times for businesses, or to provide alternative access and parking. Also,
directional signage, prominently displayed along the construction site, would beimportant so
patrons know which businesses are open and how to get there.

Deer Creek and any other potential stream or drainageway crossing may require special
consderation during the construction process. Cut and fill operationsin thevicinity of these
waters may contribute minor sltation during the construction of bridges or elevated track
sections over thesewaterways. Sediment transport ispotentially greater during construction
thanafter theper manent facility iscompleted. Best Construction M anagement Practicesand
standard erosion protection measureswill be used to minimize erosion during thistime. An
er osion control plan most likely would berequired aspart of project construction. Permanent
adver seimpactstowater quality with regard to construction activity or ssormwater runoff are
not expected. It isanticipated that wetlands, if any, could be avoided.

During construction, vegetation would be disturbed, especially along the CMT right-of-way
in Richmond Heightswheretrees and other vegetation have grown within the right-of-way.
No permanent impact tovegetation or any impact (short-term or long-term) tothreatened and
endangered plant speciesis anticipated. Revegetation and landscaping after completion of
construction would be the most likely mitigation measure.

Adverse air quality impacts associated with construction activities include emissions from
vehicles and equipment, and fugitive dust from clearing, excavation, and grading. Vehicular
emissions would be temporary and could be minimized by maintaining traffic flow during
construction periods. Contractors most likely would berequired to control fugitivedust and
airborne particulates by applying water to exposed soils, revegetating exposed soilsas soon
as possible and limiting the extent and duration of exposed soils and material piles.
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Trucksand machinery used for construction producenoise, which may affect someland uses.
Congtructionwor kerscan reducedistur banceto resident and businessesby ensuring that all
machinery isequipped with proper mufflers, that machinery iswell maintained, and that noise
levels conform to local, state and/or federal guidance. Other possible mitigation measures
could be to adjust the duration and time of day for certain construction activities near
sensitive receptors. Also, good coordination with the community is necessary to minimize
adver se reactions to construction noise. Resdents could be notified in advance of the
scheduled construction activity.

Utility relocations will occur and potential disruptions to emergency services may occur .
Possible mitigation would include notifying business owners and residents early in advance
of construction so they may plan around construction areas. Emergency services may be
affected because some access may change and some streets may be closed off for a short
time. Coordination with emergency personnel will beimportant during construction so they
can continueto perform their duties effectively.

Trafficdelaysand detour smost likely would occur to someextent. Possible mitigation would
beto limit detoursto off-peak travel hours. Also, staging of construction may help minimize
overall impactstoacertain area. Contractorsmost likely would berequired to conduct their
operations in amanner that resultsin aminimum amount of inconvenienceand delay tolocal
and through traffic. Accessto adjacent areascould be maintained wherepractical. Detours
and alternate routes could be adequately signed, and barricades, lighting, and traffic control
devices could be used to protect the construction worker and public access and safety.

Consdering the urbanized character of the sudy area, there may be hazardous materials
siteson either side of the alter native alignments. Many of theselocationswill be current or
former underground storagetank locationsthat were part of gas stations, with many of the
tanks having beenremoved from service. Another large group will likely be RCRIS Small
Quantity Generators. Thesearethecommercial and industrial facilitiesthat gener ate small
guantities of hazardous wastes and are required to identify the type, quantity of usage and
disposal methodsfor hazardous materialsused or generated on site.

Alignment evaluation will bedonetoavoid potentially contaminated locations, wher epossible.
Where avoidance is not practical, mitigation of hazardous and special wastes normally
involvescontainment or clean up. Itisanticipated that many of thesitesthat will beidentified
through the database sear chesareknown sitesthat areregulated and whereappropriateare
already undergoing remediation if required.

5.6  Minimizelmpact on Cultural Resources (Historical, Archaeological)

The criteria for assessing impacts to historical and archaeological resour ces involve the
minimization of any potential adver seimpacts.
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Criteria M easur es

F. Minimize impact on cultural a. Displacement, damage, impact on
resour ces (historic, archaeological) function or accessbility, or impact on
surrounding environment.

The proposed method to beapplied tothesecriteriaisdescribed in thefollowing par agraphs.

5.6.1 ResourceDescription and Impact Area

Historic and archaeological resources within the study corridor are important to the
community because they define its heritage and sense of place. There is considerable
interest in the alignment selection and design concepts for the Cross-County MetroLink
Extension Segment | from several historic neighborhoods along the study corridor,
particularly in the City of &. Louis, Universty City and Clayton.

In order to ensurethat any impactsfrom the construction and oper ation of the Cross-County
MetroLink Extension Segment | are considered with regard to this resource, the area of
impact will includeany historical structur e, historicneighbor hood, or ar chaeol ogical stewithin
100 feet or up to one block in distance from the alter native alignments.

5.6.2 Methodology

The methods used to evaluate impacts will be combination of data collected from the SHPO
for known sitesand digtrictslisted on the NRHP and reviewing these locationsin regard to
the alter nativealignments. Historicand ar chaeol ogical r esour ces(including specificsitesand
districts) within the alter native alignments study area that are of state or local significance,
or arelisted or digiblefor listingin the National Register of Historic Places(NRHP), will be
identified and mapped inrelation tothealter nativealignments. Thiswill be accomplished by
contacting the Archaeological Survey of Missouri (ASM) and the Missouri State Historic
Preservation Officer. Additional contactswill include local historical societies and groups.

Impacts to identified historic or archaeological properties associated with the alignment
alter nativeswill be assessed by applying the Feder al criteria of adver se effect (36 CFR 800)
and summarized in a technical memorandum. The proximity of the corridor may involve
adver se effects such as noise, visual intrusion, or change in access. Positive results may
accrue in certain cases, such asimproved accesstoahistoric property that hasan educational
mission. This evaluation will include a description of the potential impacts to the historic
properties and application of thecriteria of effect, an evaluation of alter nativeswhich would
minimize or diminate any adver se effect, and a discussion of potential mitigation measures.
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As applied to the specific measur es, the infor mation collectedabovewill beused asfollows:

a. Measure: Displacement, damage, impact on function or accessibility, or impact on
surrounding environment.
1. Determinethe number of affected properties, stesand districts.
2. Analyze any potential adver se effects.
3. Deter mine avoidance alter natives wher e feasible.

5.6.3 Expected Outcome and Possible Mitigation

Section 106 of the National Historic Preservation Act (NHPA) and Section 4(f) of the
Department of Trangportation Act providefor thepreservation of such cultural resour cesand
provide guidance that displacements of historic structures and park lands must be avoided
wherever possible. Sincethe Cross-County MetroLink Extension Segment | project will be
financed with local funds (i.e., no federal dollars), federal environmental regulations do not
apply and are not required for this coneptual design study. However, avoidance of direct
impact to all Section 4(f) and Section 106 resour ces wher e feasible will be the goal of the
project. The importance of continuous coordination with the historical neighborhood
associations will be key to defining alter natives that will minimizeimpacts. Presentation of
any impacts will be made graphically on plan view sheets that illustrate noise contours,
lighting, traffic patter ns, neighbor hood access, pedestrian walkways, and relationshipswith
adjacent activity centersall in relationship to historic neighborhood boundaries.

Inorder toensuretheproper treatment of historic and ar chaeological resour cesthat may be
discovered during the construction of the Cross-County MetroLink Extension Segment I, a
Programmatic Agreement will be established if necessary with the State Historical
Preservation Officer (SHPO). Thisagreement would define arecovery programtoretrieve
the cultural resour ces according to accepted standar ds.

Mitigation measures for structures or property that would be adversdy affected could
include: buffering/screening; modification of neighborhood access or traffic flow; and
enhancing the compatibility of the design elementsof the project with respect to the historic
properties.

5.7  Achieve Equity in Termsof Project Benefitsand Costs
Equityinthisanalysisisapplied asameasur eof fair nessin ter msof theinvestments, impacts
and rider ship opportunitieslinked to the neighbor hoods and associated municipalitiesalong

the candidate alter native alignments. Specific criteria and measures to be used will be as
follows:
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Criteria M easur es
G. Achieve equity in terms of project a. Comparison of unit LRT investment
benefitsand cost levels ($/mile) for locations in each
municipality in the corridor
b. Number of riders generated in each
municipality per capita
C. Percent of riders generated in each
municipality compared to the percent of
capital cost for facilities located in each
municipality
d. Comparison of positive and negative
impacts per municipality
e. Comparison of riders generated per
traffic analysis zone with zones
categorized by income level and transt
dependency

The challengein assuring equity isto measurethe relationship between investments made
in a geographical area or municipality and the projected ridership activity expected. The
goals are to strive to achieve equity in terms of capturing higher ridership levels with a
corresponding level of investment and to ensure that a disproportionate share of the
investment is not allocated to a particular area unless warranted by overriding physical,
environmental, or economic constraints.

5.7.1 Resource Description and Impact Area

The investmentsfor the construction of the LRT and associated stationswill be deter mined
alongtheentirecandidatealter nativealignments. Rider ship projectionsfor theCross-County
MetroLink Extenson Segment | will be utilized for the entire alignment and segmented as

appropriate.
5.7.2 Methodology

Themonetary investmentsfor track and station platformswill be calculated for each of the
municipalities. This data will be collected as an output from the conceptual engineering
report. The investment data will also be used to develop a facilities capital cost/rider index
that can be calculated for each municipality.

Rider ship dataiscurrently being developed aspart of another ssudy and will beapplied tothe
Cross-County MetroLink Extension Segment | project. Theridership along the alignment
will be calculated according to total rider ship for the municipal area, which will be divided by
the total municipal population to determine arider ship/resdentsratio.
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Theanalysisfor equity will utilize the following:

a.

M easure: Comparison of unit LRT investment levels ($/mile) for locations in each
municipality in the corridor.

1. Deter mine costs from the conceptual design report.

2. Calculate $/mile costs for each municipality.

3. Calculatethe costsfor the stationsin each municipality.

4, Calculate costs for mitigation and design amenities.

Measure: Number of riders generated in each municipality per capita.

1 Determine the number of riders from travel demand modeling effort and
categorize according to municipality.

2. Divide the number of riders generated by the municipality population to

determine the measure.
Measure: Percent of riders generated in each municipality compared to the percent
of capital cost for facilitieslocated in municipality.
1 From the results of measures (a) and (b), compare the results in terms of
ridersgenerated versuscost of the LRT investment.
Measure: Comparison of positive and negative impacts per municipality.

1. The results of the environmental impact evaluation completed in tasks 5.1
through 5.6 will be assembled in data sets defined according to each
municipality.

Measure: Comparison of riders generated per traffic analysis zone with zones

categorized by income level and transit dependency.

1. Thetraffic analysis zone projected rider ship numbers will be compared with
census data relativeto income levels and transit mobility.

2. A comparison will be completed to describe any differences in ridership
relative to theincome and trangt attributes.

5.7.3 Expected Outcome and Mitigation

The expected outcomefrom theequity analysiswill beratios, charts, and tablesthat illustrate
the how the dollarsinvested for light rail expansion in each municipality relate to projected
ridership, environmental impacts and service to lower income and transit dependent
populations. Potential neighborhood impacts (especially to minority or lower income
neighbor hoods) such ascommunity disruption, lossof accessor community cohesion will also
be identified as appropriate. The results of the equity analysis will be used as part of the
overall alternatives analysis process where trade-offs are considered relative to the
investment and impacts analyzed in termsof the benefitsreceived for each municipality and
overall.
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6
Cost and Finances

Costs associated with the alter natives and the potential for implementation ar e key aspects
of evaluation. The criteria and measuresto be used will be:

Criteria M easur es
A. M aximize Cost-Effectiveness a. L ocal access cost per additional
rider.
b. Line haul cost per additional rider.
C. Varioustrade-offsin terms of cost
per additional benefits.
d. Qualitative - achievement of basic
goals.
B. Minimize Project Costs a Capital costs.
b. Annual operating and maintenance
cost.
C. Life cycle costs.
d. Qualitative-achievement of basic
project goals.
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C. Maximize Feasibility for a. Per cent of annualized capital cost
I mplementation covered by available resour ces.
b. Per cent of annual operating and
maintenance cost covered by
available resour ces.

C. Qualitative - risk assessment
concer ning sustainability of financial
I esour ces.
d. Risk assessment of constructability.
D Enhance Opportunity for Private  a. Estimated range of possible private
Sector Participating in Financing sector funds.

6.1 ResourceDescription and Impact Area

The candidate alter natives represent a range of possible capital costs as associated with
belowgrade, at-grade, and an elevated alignment for theCross-County M etroL ink Extension
Segment |. The estimated operating and maintenance costs will probably exhibit less
difference between alternatives since the operating plan would be the same for all of the
alternatives.

Costs and finances will be evaluated using the four criteria and measuresjust noted. The
resour ce description and impact areafor all four criteriaisnoted in thissection. Themethod,
applied to each, is described in the following methodology sections for each criteria. The
information used will be prepared via methodologies described in other documents; i.e., (1)
capital, operating and maintenance, and life cycle cost estimates; and (2) financial capacity
analysis. Theseresultswill be formatted to addressthe measuresidentified for thecriteria,
herein.

RelativetotheCross-County MetroLink Extension Segment | project, theintent istofinance
project costs via local resources without the use of federal funds. The local funds will be
derivedfromthePropostion M salestax for transportation; currently fundsareaccumulating
for thisproject.

The impact area is the costs directly associated with the MetroLink facilities and their
operation. Capital costs also include various utility modificationsrequired.

6.2 M aximize Cost Effectiveness
6.2.1 Methodology
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Thiscriteriawill beexamined usinginformation provided viaother methods(asnoted above).
I nformationwill alsobeassembled from thetravel demand analysis(i.e., rider ship estimates),
as prepared by others. The method will be essentially formatting these other resultsto
develop compar ative information. No formal analysis method will be applied.

The measuresto be used will be asfollows:

a.

Estimated local access capital cost per additional rider.

1 Assemble capital costs associated with local accessincluding busservice, bus
transfer facilities, park-n-ride and kiss-n-ride facilities, and any road/str eet
access improvements.

2. | dentify ridership for each alternative.

3. Compare differences in local access capital cost relative to differences in
ridership with the intent to identify if added investment in local access will
increaserider ship potential.

Capital cost associated with MetroLink (tracks, power facilities, stations, structures,

utilities, etc.) per additional rider.

1 Assemble capital costs, excluding costs associated with local access modes.

2. Compar e differences in capital costs relative to differences in ridership to
identify if added investment in primary facilitieswill increase rider ship.

Define trade-offs and compute costs per unit of benefit.

1 Identify potential trade-offs, i.e, those relationships between transit
performance and cogt, benefit and cost, and impact and cost that define the
following types of situation:

- cost to achieve improved performance (i.e., lower travel time)
- cost to enhance traffic capacity (improved capacity or level of service)
- cost to achieve certain design qualities.
- cost to achievereduced accident risk.
- cost to increase accessibility (moreland within walking distance).
2. Prepare comparison.
Quialitative - assess achievement of basic goals.

1 Using input from the previous three measures, assess each design
alternative s ability to achieve project goals.
2. Prepar e comparison to anticipated goal tar gets.

6.2.2 Expected Outcome

Theresults should indicate which alternatives, or portions ther eof, r epresent the most cost-
effective investment.
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6.3  Minimize Project Coststo Achieve Objectives
6.3.1 Methodology

This criteria will be addressed using information developed by other methods or analyses.
This information will be used to develop comparisons. No formal analysis methods will be

applied.
The measuresto be used will be asfollows:

a. Capital Costs
1. Cost estimates will be formatted to identify total cost for each conceptual
design alternative as well as the costs for the primary elements including
trackway, stations, local access facilities, vehicles, system facilities, and
utilities.

b. Annual Operating and Maintenance Costs

1. Cost estimates will be summarized to identify total O/M costs for each
alternative.
C. Life Cycle Costs

1 Cost estimates will be summarized to identify life cycle costs for each
alternative.
d. Assess Achievement of Basic Goals
1. Theresultsof all analysisby criteria(measuresasdescribed in other sections

of this report) will be summarized in relation to the six design objectives
stipulated for thisMetroLink extenson project. The format will attempt to
illustrate howwell each alter native would achieve each objective. Targetsor
expectations set for each objective will be used as a reference point for the
evaluation results.

6.3.2 Expected Outcome

Theresultswill providedirect comparisons of estimated cost by alternative. Along with a
comparison of objectives achievement, these results will provide clear indications asto the
potentially best alternative.

6.4  Maximize Feasbility of Implementation

6.4.1 Methodology

This criteria will also use information developed from other methods. No formal analysis
procedureswill be used.
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The measuresto be used will be asfollows;

a.

Per cent of annualized capital cost cover ed by available resour ces.

1. Prepar e comparisonstoassessfinancial feasibility tosupport estimated capital
cost on alump sum and annualized bass.

Per cent of annual O/M costs covered by estimated resour ces.

1 Prepare comparisons to assess proportion of annual O/M that can be
supported by farerevenue and other operating fund resour ces.

Risk assessment asto sustainability of financial resour ces.

1. | dentify any assumptions associated with estimates of financial resour ces.

2. I dentify the extent of reservefinancial capacity subsequent to construction to
pay costsfor the Segment | project.

3. | dentify sustaining cost requir ements; thesewould bepotentially debt service,
O/M, and rehabilitation (depreciation) costs.

4, | dentify sour ces of on-going financial resourcesto pay for sustaining cost.

5. | dentify actions needed to develop sustaining funds (e.g., legidative action,

referendum, federal fund); assesslikelihood of these actions occurring.

Risk assessment of constructability

This measur e concer ns potential issues of constructability, i.e., ability to build the
alternative as designed, space for construction, and impact on existing land-uses
associated with construction and thelikelihood that theseimpactscan betolerated or
mitigated. Theresultsof Section 5.5 would be input to this consder ation.

1. | dentify sections of the alter native wher e unique constr uction conditions may
exist (i.e, complex design, limited right-of-way, proximity to activeland-uses).

2. Assess general constructability for each section, identify any special
requirementsto achieve constructability.

3. | dentify potentially significant impactsof construction on existing activeland-
uses.

6.4.2 Expected Outcome

Theseresultswill indicate if the project isfeasible. Results may identify cost containment
or staging strategiesin order to achieve feasbility.

6.5

Enhance the Opportunity for Private Sector Participation in Financing

6.5.1 Methodology

Thiscriteria will use information from other methods. No formal analysisprocedureswill be

used.
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The measureto be used will be:

@ Estimated range of possible private sector funds.

1. Identify elements of the overall project that could be funded (in total or
partially) by private funds,; these could include special urban features (e.g.,
streetscaping, landscaping, and pedestrian way improvements, road access,
and right-of-way).

2. | dentify joint development opportunitiesin connection with proposed stations.

3. | dentify potential costsassociated with itemsthat could involve private sector
financial support.

4, I dentify any differences among alter nativesrelative to potentialsfor private

sector participation.
6.5.2 Expected Outcome

This assessment will identify opportunities to enhance project finances via private sector
participation. Thiscould aid in achieving feasibility.
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7
MetroLink Compatibility

Thisproposed project, theCross-County MetroL ink Extension Segment | connectswiththree
proposed MetroLink extensions. Segment | also represents a significant extension of the
existing MetroLink facilities. For both thesereasonsthisproject needsto bedesigned to be
compatiblewith existing and future MetroLink lines.

Thecriteria and measuresto be used will be;

Criteria M easur es
A. Compatibility of Design Features  a. Comparison of station layoutsfrom
acustomer per spective.
b. Comparison of all facilitiesin terms

of maintenance requir ements.

B. Opportunity for Developing a. Operating efficiency of future
Cross-County MetroLink system/effective level of service.
Extension Segments|| and |11 b. Potential capital cost to develop
junctions.

C. Implicationsfor design
requirementsor policies affecting
future extensions.

d. Effects on overall financial plan.
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7.1  ResourceDescription and Impact Area

The candidate alter natives involve a common connection to the existing MetroLink line at
the Forest Park station. Theconnection toapossible Segment |1 would begenerally common
for all alternatives. There are different locations or concepts for the junction with the
potential Segment 111 and a possible west county transt corridor.

The evaluation will consider possible future MetroLink extensions, as defined by prior
planning documents. Thecompatibility of thisproject with theexistingM etroL ink system will
focus on any differencesin design features.

7.2  Compatibility of Design Features
Compatibility isinsured by the fact that the design of candidatealter nativesiscontrolled by
MetroLink design policiesand standards. However, becausethe Cross-County MetroL ink
corridor hasconditionsdifferent than previousMetroL ink locations, thereisa potential that
varied applications of design standards could result in dightly different design concepts.
7.2.1 Methodology
The methodsto be used will be qualitative. No formal analytical procedureswill be used.
Themeasuresto be applied will be asfollows:
a. Comparison of Station Layoutsfrom a Customer Per spective

1 | dentify platform templatefor existing M etroL ink stationsand comparetothe

template used for proposed stations, note differences in content, material
used, or placement.

2. Assess whether differences noted will be positive or neutral froma customer
per spective.
b. Comparison of Facilities Relative to Maintenance Requirements
1 | dentify any uniqueelementsof the proposed design of candidatealter natives,
eg.,

- urban design features
- traffic controls
- trackway design
- utilities
2. Assesstheneed for unusual or added level of effort maintenancerequirementsfor
these unique elements.
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7.2.2 Expected Outcome and Possible Mitigation

The evaluation will identify any compatibility issues associated with candidate alter natives.
These could identify policy implications for Bi-State Development Agency, as the operator
of MetroLink. No mitigation isanticipated.

7.3

Opportunity for Developing Segments |1 and |11 of the Cross-County MetroLink
Extension.

7.3.1 Methodology

Qualitative methodswill be used to assessthe oppor tunity for developing futur e segments of
the Cross-County MetroLink.

The measuresto be applied will be asfollows:

a.

Operating efficiency of future system/effective level of service.

1 Identify the possible junctions for each candidate alternative relative to
Segment Il and I11.

2. | dentify operating characteristics of these junctions.

3. Assess potential operating efficiency of these junctions.

4, Assess any relative advantages of alter natives.

Potential capital cost to develop junctions.

1 For potential junctions estimate possible capital costs associated with track,
structures, and right-of-way.

2. | dentify the range of capital costsassociated with junction design differences.

Implicationsfor design requirementsor policies affecting future extensions

1 Futureimplication could be associated with:

- operations (e.g., headway, train routes)
- gation functions
- power supply, communication and controls
- right-of-way.
2. Assessrédativedifferencesbetween candidatealter nativesassociated with these
futureimplications.
Effects on overall financial plan
1. Theimplicationsfor capital cost and maintenancecost will beidentified in relation
to Segments|I and I junctions.
2. Theseimplicationswould beexamined in relation to thefinancial analysisresults,
discussed in Chapter 6, to assess if these would significantly affect financial
sustainability.
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7.3.2 Expected Outcome and Possible Mitigation

The results of this assessment will indicate whether any candidate aternative will enhance or condrain
the potentia for continuing MetroLink Extenson via Segments |11 and I11 and the potentia for aWest
County corridor connection. No mitigation is anticipated.
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