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INTRODUCTION

In November 2016, voters passed the Neighborhood Safety, Connectivity and Congestion Levy,
which helps the city address a backlog of needs organized intolltheifng six categories:
neighborhood safety; bicycle facilities; new sidewalks; sidewalk and trail maintenance; traffic
management technology; and neighborhood congestion redu@tienevy provides

approximately $2 million per year for the Neighborh@ahgestion Reduction Program that
focuses on reducing motor vehicle congestion for residents traveling to and from their
neighborhoodsLevy funding pays for the planning, public outreach, design and construction of
projects that rate the highest for uethg congestionThis study falls under the Neighborhood
Congestion Reduction program.

City of Bellevue staff compiled a list of congested intersections and corridors in the city to start
this program and then worked with the Transportation Commi$sia018 to develop scoring
criteria to rank these projects. Nine locations were selected for evaluation inAf@ari&his

study is completed, the City will compare the benefits and costs of this project with other
Neighborhood Congestion Reductiomjects throughout the city to determine which projects

will move forward to design and construction.

Background

The SE 8th SeetandLake Hills Connecto(LHC) Corridoris a major arterial that provides

access to residential neighborhoods, schools, parks, and employment centers and travels between
[-405 and Lake Hills.Figure 1 shows the project locatiomhe intersection of SEtB Street and

LHC was selected for thissaluation because of the significant queueing and delay that occur

during the peak commute hours, particularly for the northbountuleftmovement in the AM

and the southbound through movement in the PM. The study area for this project was expanded
to include the intersections to the south and west to determine if there were doasddr

solutions that could improve delay at the intersectans provide room for a future mulise

path without impacting the nearby wetlands. LHC and tBES8eet arg¢he future alignment for

the Laketo-Lake trail bicycle route.

The three existing signalized intersections being evaluated for this study include:

 SE 8th Streedand121st Avenue SE
 SE 8th StreeandLHC
e LHC andRichards Road

The intersections &BE 8h Streetand121st Avenue SE and SE 8th StraetLHC are located
approximately900 feet apartAlthough separate, distinct intersectiptigese locations are close
enough to impact one another during peak hours with higher voluhesintersection ofHC
andRichards Road is approximatedyl/2mile from SE8th Streetand LHC

The following aditional intersections within the study area wieduded in the analyst®
provide a better understanding of traffic operations throughout the corridor

» SE 8th Streeandl-405 NB Ramp
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» SE 8th Stree&ndl-405 SB Ramp
* SE 8th Streedand114th Avenue SE
e LHC and14(h Avenue SE
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Purpose

This report summarizes the analysis performedhieSE 8th SteetandLHC Corridor. The
studyincludes evaluation of existing conditions, futurelnold conditions, and alternatives

analysis for conceptual design alternatives for the three intersections. The alternatives analysis
includes advantages and disadvantages of each alternative, maeyimnalysi®f probable

costs and assessment of multimodal and safety impacts related to each alternatbreceptual
layout of the preferred alternative for each locatimcluded along witha summary othe
challenges and risks associated wiith proposed alternatise
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EXISTING CONDITIONS

Traffic Conditions

The SE 8th $eetandLHC Corridor connects downtown Bellevue ardid5 to the

neighborhoods east ofl05 and north of-B0. There are several trails and parks nearby (Kelsey
Creek ParkBannerwood Sports Par/ilberton Hill Park) as well as schooldnternational
Schooland Wilburton Elementary SchgolKing County Metro operatasultiple bus routs

through the study area. Routes with stops located in the vicinity include 240, 248237824,
887, and 889.

SE 8h Street is a fivdane roadway connecting 1th?Avenue SE and-405 to LHC. Sidewalks
are available on one side of the roadway. West oftidenue SEthe sidewalk is located on
the north side of the roadway. Easti@fist Avenue SEthe sidewalk is located on tkeuth
side of the roadway.

121st Avenue SE is a twlane roadway that provides access to the Woodridge neighborhood.
121st Avenue SlBasasidewalk orthe west side of the roadwailing County Metrooperates
bus route 246 through the study ar@he posted speed 25 MPH.

LHC is a divided foulane roadway that traversalongKelsey Creek Park. Sidewalk exists for
much of the distance between S 8treet and Richards Roadansitioning to ashoulder about
700 feet southeast of SEh&Street. A marked bike lane exists betweerB®EStreet and
Richards Road on the south shoulder of the eastbound roadhttag striped buffer provided
between the traveled way and bike laB#sewhereshoulders are provided. The posted speed
onLHC is 40 MPH.

Richards Road is a fouand fivelane roadwaywith buffered bike lanes and sidewalks on both
sides of the roadwayRichards Roagrovides access to thé0 corridor and Factoria. €h
posted spakon Richards Road is 35 MPH.

SE 8th Street and 121st Avenue SE

Traffic counts were conducted in November 2018 at all project interse(tieag\ppendix A)
Figure 2shows the existingpeakhour volumedor the SE 8th Streeind121st Avenue SE
intersection
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Figure 2. Existing Peak-Hour Traffic Volumes (SE 8th Street and 121st Avenue SE).

Existingtraffic conditions were modeled using Synclgee Appendix C) The results athe
analysis are shown in Talle The results indicate thab significant delay occ@ifor vehicles
usingthe intersection.

During a field visit only light to moderate volumes were observed at the intersection of
SE8th Street and 1Zt Avenue SE.

Table 1. Existing ConditiahSynchro ResultéSE & Street andl2t AvenueSE

Existing Conditions (Current)
Avg. 95th Percentile
Street Movement Delay(s) LOS Quele Queue
AM Peak
EBT/R 15 B 328 405
SE 8h Street WBL 5 A 4 13
WBT 5 A 73 124
121st NBL 57 E 159 227
Avenue SE |NBR 11 B 1 36
Intersection 15 B
PM Peak
EBT/R 8 A 108 117
SE 8h Street WBL 5 A 35 31
WBT 4 A 134 94
121st NBL 65 E 113 159
Avenue SE |NBR 15 B 0 28
Intersection 10 A
City of Bellevue 4 July 2019
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SE 8th Street and LHC
Figure 3 shows the existing peh&ur volumes for the SE 8th Streetd LHCintersection

T
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Figure 3. Existing Peak-Hour Traffic Volumes (SE 8th Street and LHC).

Existing traffic conditions were modeled using Syndsee Appendix C) The results of the
analysis are shown in Takie The results indicatde intersection is close to capacity at the
existing peak hoursLong delays and vehicle queues result in poor levels of service.

During a field visit,the following observatiahwere made:

During thewalk phase for the crosswalk on the south leg of the intersection, heavy eastbound
right-turn traffic contributes to the potential for pedestrian conflicts with many drivers not
paying adequate attention to pedestriabaring thefield visit, a concerned citizen indicated

that this crossing is very dangerous for studemtee citizen also expressed concern about
eastbound righturning vehiclepotentiallycolliding with buses at the faide bus stop just

south of the intersectn. High pedestrian activity was observed

The eastbound righitirn volume is heavyand the queue is occasionally long, but the queue was
noted to always clear after the end of each cy€leere is heavy southbound rigfiarn volume,

but the southbounthrough volume was observed to consisteblbck both left and rightturn

lanes Westbound queues were observed to exceede#d0The rorthbound leftturn lane

gueue consistently spills onto the afbst through lane, even prior to the PM peakqukri
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Table 2. Existing ConditiahSynchro Results (SEh&teet and-HQ.

Existing Conditions (Current)

Street Movement Delay(s) LOS (ﬁ;’ e?u e 95thQIlDJZLC§ ntile
AM Peak
EBL 55 E 63 112
SE 8h Street EBL/T 64 E 111 176
EBR 18 B 140 268
SE #h Place| WBL/T/R 69 E 277 284
SBL 60 E 16 43
Lake Hills SBT 46 D 148 200
Connector SBR 0 A 0 49
NBL 106 F 627 823
NBT/R 27 C 398 463
Intersection 46 D
PM Peak
EBL 62 E 44 72
SE 8h Street EBL/T 62 E 46 77
EBR 12 B 123 138
SE h Place| WBL/T/R 68 E 184 364
SBL 57 E 10 29
Lake Hills SBT 215 F 950 1072
Connector SER 1 A 0 Q
NBL 49 D 398 578
NBT/R 12 B 132 231
Intersection 91 F
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Lake Hills Connector and Richards Road

Figure 4 shows the existing peh&ur volumes for theHC andRichards Road intersection.

Figure 4. Existing Peak-Hour Traffic Volumes (LHC and Richards Road).

Existing traffic conditions were modeled using Syndsee Appendix C) The results of the
analysis are shown in TalkiBe The results indicate the intersectioopgrating at LOS C or
betterunder existingpeak hourconditions. Left-turn movements are functioning at lower levels
of service but the overall intersectioral sufficient capacity for the current traffic volumes.

At the intersection of HC andRichards Road, the eastbound rigimn volume was observed to
be very heavy and maintains a high speed during this moveffieate is a pedestrian signal to
cross tle eastbound rigkturn slip lane, but no pedestrian activity was observed at this
intersection.Richards Road has bike lanes, but the northbound lane ends before meeting this
intersection.LHC has a bike lane only in the eastbound directiBath the nothbound and
westbound lefturn movements had heavy volumes, but the westbound through volume was
observed to be only moderate.
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Table 3. Existing ConditiamSynchro Resultd HCandRichards Bad).

Existing Conditions (Current)
Avg. 95th Percentile

Street Movement Delay(s) LOS Qu e?u e Queue
AM Peak

EBT 27 C 56 103
Lake Hills |EBR 2 A 0 0
Connector |WBL 32 C 60 137

WBT 14 B 92 145
Richards NBL 19 B 179 288
Road NBR 2 A 3 19

Intersection 14 B
PM Peak

EBT 23 C 158 204
Lake Hills |EBR 5 A 0 0
Connector |WBL 99 F 268 411

WBT 8 A 54 67
Richards NBL 59 E 365 476
Road NBR 9 A 24 61

Intersection 30 C

Collision History

The City of Bellevue provided the raw crash data for the daghtionfor the last five years
(see AppendixB). The dataeportswere analyzed and pegtocessed, and crashes were
grouped based on different crash tyfigseach of the intersections. The crash dashdsvn in
Tables 4, 5, and®6.

Table 4. Collision History (SESreet andl2kt AvenueSB.
Crash Count

=

Approach Turn

Head On

Other

Parked Vehicle/Fixed Object
Pedestrian

Rear End

Right Angle

Sideswipe/Lane Change

Total

IR, O WO O|F |k
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At the intersection of SEtB Street and 1Zkt Avenue SEthere were onlgightcrashes in the
lastfive years. The most common crash type waseedr;, which occurred in the eastbound and
westbound directions. These are common collisions at signalized intersections.

Table5. Collision Histor{SE & Street and_HC).

Crash Cont
Approach Turn 13
Head On 1
Other 0
Parked Vehicle/Fixed Object 8
Pedestrian 2
Rear End 14
Right Angle 4
Sideswipe/Lane Change 12
Total 54

There was a total of 54 crashes at the intersection oft8&ti&et and.HC in the lasffive years.

The most common crash types were +&ad and approach turn collisions. Read collisions

were the most common crashes for northbound vehicles. Turning movement collisions occurred
most frequently for the northbound lefirn movement confliadg with the southbound through
movement.Flashing yellow permissive leftirn signal displays at the $h Streetintersection

were in place from 2011 to October 2015. This permissive movement likely contributed to
increased approach turn collisioriBhe signal was modified in October of 2015 to change to a
protectedonly left-turn movement Only oneleft-turn collisionoccurred after the revision

Table 6. Collision HistobHCandRichards Red).
Crash Count
Approach Turn 21
Head On 0
Other 1
Parked Vehicle/Fixed Object 5
Pedestrian 0
6
6
6

Rear End
Right Angle
Sideswipe/Lane Change

Total 45

Therehas beem total of 45 crashes at the intersectiohldC and Richards Road in the |diste
years. Almost half of these crashes were approach turn collisions. Analysis shows that these
turning movement crashes primarily occurred in the westbountutafimovement, conflicting
with eastbound through traffi®Optically programmed lefturn sighal displays at the Richards

City of Bellevue 9 July 2019
SE 8th Street/LHC Corridor ReidMiddleton
Transportation Analysis Report



Road intersection were in place prior to October 20di%e signal heads were difficult to see and
may have contributed to drivers misidentifying signal displays. The signal heads were replaced
with standard displays i@ctobe 2015. Only four left-turn collisionsoccurred after the revision

Public Outreach

An open house for the SE 8thr&itandLHC Corridor analysis was conducted on the evening of
March 26 2019 at the Bellevue Botanical Garden Educational Center. Comments received
included comment cards from open house participami€mail correspondencesin some
community members that were unable to atteRde following list summarizes the comments
receivel.

* The intersection of SEt® Streetand LHC is the worst intersection of the corridor. The
other locations do not seem that bad.

» Traffic trying to access405 may back up to 121Avenue SE and block the
intersection. This would be a greater conderrthe roundabout option shown for the
intersection

» Considerations should be given to further extending right and left turn pockets for the
intersection of SEt& Streetand LHC.

» Pedestrian access for the roundabout option atlsEt&etand LHC is a oncern.
Students from the International School use the intersection to access bus stops and might
have difficulty navigating the roundabout.

* Has an overpass at SEh&treetand LHC been considered?

» Thetraffic light alternative at SEtB Streetand LHC nay provide better control of the
intersection during high volumes. There is concern that the roundabout might have
traffic stopped within the intersection and completely shut down functionality.

» There are lots of vehicles that speed along LHC.

» Consider aminating one lefturn lane from SE# Streetto LHC. A singleleft-turn
lane and separatbroughlane to SE th Place seems like it will work.

» Education for roundabout options will be needed. Most people do not know how to drive
roundabouts.

» Traffic signal coordination should be broader than just these intersections.

Copies ofthecomments received are includedAppendixE.
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TRAFFIC ANALYSIS

Modeling Methodology

AM and PMpeakhourtraffic analy®s wereconductedo evaluate operational improvements at
the SE 8h StreetandLHC Corridorintersectios. The operation analysis covered EXxisting,
Future NeBuild, and Future Build conditions for the study area.

Synchro was used fanalysisof signal alternatives arffldra was used to evaluate roundabout

alternativegsee Appendix C) The City of Bellevue provided the 2035 future volumes used in
this analysindshown inTable7.

Traffic Volumes

Table7. Intersection Volumes.

Location EBL | EBT| EBR| WBL| WBT| WBR[ NBL | NBT| NBR| SBL | SBT| SBR
0O [ 920] 80| 20 | 810 O | 240 O | 60| O 0 0

SE 8th/121st (AN

SE 8th/121st (P\ O | 400| 320| 2301010 O |160, O | 30| O 0 0

SE 8th/LHC (AM 90 | 160| 750 90 | 90 | 50 | 630| 980| 160| 30 | 420| 120

SE 8th/LHC (PM 70 | 30 | 330| 150| 170| 30 | 430| 790| 70 | 20 | 1470 620

i 10| 1 111 1
LHC/Rich (AM) 0 | 350 910|130 630 O 00 60| 0 | 0 | O

0 | 620|131Q0 310| 430| O | 900 O |120| O 0 0

LHC/Rich (PM)

Legend 2035 Intersection Volumes

Alternatives Analysis

Future scenarios were considered fattiree study intersections in the corridoritefnatives
analysisconsidered modification® the signalized intersections as well as roundabout options
for each intersectionThe primaryobjective of the analysis was to improve the intersection of

SE 8h Street and LHC. One alternative considered was to implement roundabouts at the other
two intersections to see if a travel lane between each roundabout pair could be dropped and re
purposéd as a multuse path
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Each intersection has been evaluated for the following:

» Future No Build: Maintainexisting configuration
» SignalizedAlternatives Signalizedmprovementgif needed}o theintersection
* RoundabouAlternatives: Roundaboubptions for the intersection

SE 8th Street and 121st Avenue SE

Synchro analysis was performed for futpeakhour volumes for the SE 8th Sttemd

121st AvenueSE intersection to evaluate a Future-Baild option The results indicated that
the intergction would operate at LOS B or better during both peak hdursrefore no further
improvements to the existing signal are deemed necessary.

Sidra analysis performed future peakhour volumes showetthatthe optimal roundabout
configurationwould be a hybrigdwith two entry lanes for both eastbound and westbound
approaches and a singlne entry for the northbound approach onst2/enueSE. A
conceptual plan showing the roundabout alternatigbasvn on Figur®.
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Table 8 provides a breakdown of the traffic analysis for the FutwBuUld andFuture
Roundabouflternative for SE & Streetand121st Avenue SE.

Table 8. Synchro & Sidra Results (BEtetand12kt AvenueSE)

Future NeBuild (No Change) Alt. 1 (Roundabout)
95th 95th
Street |Movemen Delay LOS Avg. Percentile] Movement Delay LOS | VIC | Percentile
(s) Queue Queue ) Queue
EBT/R | 21 C | 467 546 EB 3.5 A 0.37 64
SE &hSt WBL 7 A 4 14 wWB 4.6 A 0.35 58
WBT 7 A | 102 172 - - - - -
NBL 55 D | 210 253 NB 8.9 A 0.46 56
125tAve
NBR 15 B 12 41 - - - - -
Intersection 20 B Intersection| 4.7 A 0.46 64
EBT/R 8 A | 105 136 EB 4.5 A 0.31 48
SE &hSt WBL 9 A 53 96 wB 5.2 A 0.48 88
WBT 6 A | 138 203 - - - - -
NBL 64 E 156 205 NB 6.6 A 0.25 28
125tAve
NBR 19 B 5 31 - - - - -
Intersection 12 B Intersection, 5.1 A 0.48 88

Several other factors have bemmsidered in addition to the traffic operations at the intersection
Table9 provides a summary of various criteria foe No-Build and preferred roundabout option
(Alternativel). A preliminary Opinion of Probable Construction CdstsAlternativel can be
found inAppendixB.

Table9. Preferredhlternatives Analys(SE & Street andl2kt AvenueSB).
FutureNo Buildd Maintain Existing Sign| Alternative 1 Roundabout

Traffic Operations

LOS B (LOS E for 121st) LOS A (All Approaches)

Potential backups of WB vehicles trying to-4@8ededging tt
roundabout.

Traffic Safety

No Changehtersection continues to | Reduced number of conflict points as well as vehicle spee

operate well. the intersection may reduce bothrttimenof crashes and cra
severity.

Rightof-Way

None Rightofway needed to accommodate roundabout arsé mul
path.
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Table9. Preferredhlternatives Analys(SE & Street andl2kt AvenueSE).

FutureNo Buildd Maintain Existing Sign

Alternative 1 Roundabout

Stormwater Impacts

None

Utility Impacts

Increase in impervious surfacing and new hard surfacing
stormwater treatment and flow control

None

Environmental Impacts

Adjustment/relocation of underground utilities as needed
accommodate improvements.

None

Construction Costs

Encroachment into adjacent wetlands and stream buffers
mitigation.

None

$3800,00(see Appendix D)

Alternativel was also assessed to identify how it impacts the NWltlal LOS for pedestrians,
bikes and transit. Table 10 summarizes the assessment.

Table 10. Preferred AlternativBdLOS\nalysis (SEtB Street and 121Avenue SE).

Element

Alternative 1 Roundabout

Pedestrian LOS

Sidewalk & Landscape Buffer

ImprovesMultuse path with landscape buffer is provided w
roundabout.

Intersection Treatment

ImprovesThe number of conflict points between aelicles
pedestrians is reduced.

Bicycle LOS

Intersection Treatment

ImprovesMultuse path with bicycle raisypovided on all
entrances and exits of the roundabout to give bicyclists th
having a physical separation from vehicles.

Transit LOS

Passenger Amenities

No change

Transit Speed

Improvesvehicle delay is redyegich reduces travel times |
transit.

SE 8th Street and LHC

Synchroand Sidraanalyes wereperformed for future peakour volumes for th&E 8th Streetand
LHC intersectiorto evaluate Future NBuild, Future Modified Signal, and Future Roundabout
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alternative (seeTablell for a breakdown of the resujtsThe results show that the intersection
drops to LOS F in the PM peak homith no improvements the future design year 2035

Synchro analysis of various modifications of the existing signalized configuration demonstrated that
adding a second northbound lane providheoptimal improvement for the signal operation. This
alternative (Alternatie 1) improveshe intersection operation from LOS F to LOS D in the future
design year A conceptual plan showintpe modified signal alternative is shown Figure6.

Sidra analysis performed for future pdabur volumes showed that the optimal rouralz
configuration would be a twlane roundabout with rightirn bypass lanes on the southbound

and eastbound approaches. A conceptual plan showing the roundabout alternative is shown on
Figure 7. Note that the layout shown is not striped with twacftdllating lanes as assumed in

the analysis, but could be constructed so that two full circulating lanes could be implemented if
and when needed by simply restriping.

Table 11. 2035 Alternatidedynchro & Sidra Results (SE 8th Street and LHC).

Futue NeBuild Alternative B Modified Signa| Alternative 2Roundabout
Street |Movemen Delay LOS Avg. Pe?(?é?]tilé Delay LOS Avg. Pe?ggr;tile Movemen Delay LOS Vv/IC Pe??é?ltiln
s) Queus Queue (s) Queug Queue ) Queue
AM Peak
EBT/R | 54 D 81 124 - - - - EB 96| A | 087 282
SE8thS| EBL/T | 73 E 180 238 114 | F | 283 388 - - - --
EBR 65 C 303 468 28 | C | 259 440 - - - --
SE 7th P| WBL/T/R 62 E 192 270 63 E | 193 270 wWB 18.5| B | 0.66| 106
SBL 63 E 30 66 63 E 30 66 SB 86| A | 033 73
. SBT 48 D 187 241 52 D 193 249 - - - - -
éi'r‘]fu:'c't”c SBR| 0 A | o0 0 0o A o0 0 ; IR ;
NBL 119 | F 709 2018 37 D | 243 334 NB 13.9| B | 0.88] 390
NBT/R | 28 C 436 584 29 | C | 434 584 - - - - -
Intersectio| 52 D 40 D 13.9| B | 0.88, 390
PM Peak
EBT/R | 61 E 56 78 - - - - EB 18.2| B | 0.82| 188
SE8thS| EBL/T | 60 E 58 78 89 F | 122 172 - - - --
EBR 8 A 109 42 42 D | 166 207 - - - --
SE 7th Pl WBL/T/R 142 | F 363 645 88 F | 361 556 wB 12.3| B | 0.56 81
SBL 58 E 20 49 68 E 23 55 SB 17.5| B | 0.86| 466
) SBT 298 | F | 1056| 1177 60 E | 833 993 - - - - -
éi'r‘]igt”c SBR | 1 A | 0 0 1 A o 0 ; IR ;
NBL 47 D 353 491 99 F | 248 369 NB 68| A | 056 112
NBT/R | 16 B 248 304 22 | C | 315 377 - - - - -
Intersectio| 126 | F 49 D 13.9| B | 0.86| 466
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Several other factors have been considered in addition to the traffic operations at the intersection.

Table12 provides a summary of various criteria for the preferred signal ophiterijativel)
and preferred roundabout optiohlternative2). A preliminary Opinion of Probable
Construction Costs for each of the preferred alternatiaa be found i\ppendixB.

Table 2. Preferred Alternatives Analysis (BES&eet and.HQ.

FutureNo Build

Alternativel 8 Modified Signal

Alternative? 8 Roundabout

Traffic Operations

LOSF
SE 8th Moderate delays/queueir

LHC Significant queues during 4
and PM Peak

LOSD (LOSE/F for SEIBSE )
SE 8h IncreaselBdelay.
LHC Improved SB delay/queuei

LOSB (LOS A/R\l Approaches)

V/Cexceeds 0.85 in 2088icating
that the roundabaiili begin to
approach capacity

Traffic Safety

Signalized operations with highe
volumes likely to result in contin
rearend crass

Reduced congestion and queue
may reduce the numberashes

Reduced number of conflict poir
well as vehicle speeds through t
intersection may reduce both the
number of crashes and crash se

Rightof-Way

None None Rightofway needed to accommao
roundabout and rusie trail.

Stormwatelmpacts

None Minor increase in impervious |Increase in impervious surfacing

surfacingninimal stormwater
mitigatian

new hard surfacing triggers
stormwater treatment and flow
control

Utility Impacts

None None Adjustment/relocation of underg
utilities as needed to accommod
improvements.

Environmental Impacts

None None Encroachment into adjacent wet

and stream buffers will require
mitigation.

Construction Costs

None

$1,400000(see Appendix D)

$6,500,00(see Appendix D)
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Eachalternative was also assessed to identify how it impacts the-Mattal LOS for
pedestrians, bikeand transit. Tabl&é3 summarizes the assessment.

Table 13. Preferred Alternatives MMLOS An&lisgh Street and LHC

Element Alternative Modifed Signal |Alternative 2Roundabout
Pedestrian LOS
Sidewalk & Landscape BufiNo change ImprovesMultuse path with landscape bul
provided within the roundabout.
Intersection Treatment No change ImprovesThe number of conflict points be
vehicles and pedestrians is reduced.
Bicycle LOS
Intersection Treatment No change ImprovedMultiuse path with bicycle raisips
provided on all entrances and exits of the
roundabout to give bicyclists the option o
a physical separation from vehicles.
Transit LOS
Passenger Amenities No change No change
Transit Speed Improvesvehicle delay is redyd Improvesvehicle delay is redyeddch
which reduces travel times for |reduces travel times for transit.
transit.

Lake Hills Connector and Richards Road

Synchro analysis was performed for future peakir volumes for theHC andRichards Road
intersection to evaluate a Future-Baild option. The results indicated that the intersection
would operate at LOB or better during both peak hours. Therefoafurther improvements
to the existing signal are deemed necessary.

Sidra analysis pesfmed for future peakour volumes showeithatthe optimal roundabout
configurationwould be a hybrigwith two entry lanes for bothorthbound and wstbound
approaches and a singlne entry for theasbound approacghalong with a righturn bypass.A
conceptual plan showing the roundabout alternative is shown on Bigure
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Table14 provides a breakdown of the traffic analysis for the Futurd3iitdd and Future
Roundabout Alternatr for LHC at Richards Road

Table 4. 2035 AlternativésSynchro & Sidra Results (Lat@iRichards Bed).

Future NeBuild Alternative B Roundabout
Street Movemen D(esl)ay LOS &nge Pe?g’grlnile Movemen D(e;)ay LOS| VIC Pe?géutile
Queue Queue
AM Peak
EBT 27 C 70 124 EB 41| A 0.41 81
Lake Hills |EBR 2 A 0 0 - - - - -
Connector|wBL 33 C 58 123 WB 10.0| A 0.61 104
WBT 14 B | 109 157 - - - - -
Richards [NBL 19 B | 185 332 NB 10.0| B 0.54 108
Road NBR 2 A 3 23 - - - - -
Intersectiol 14 B 78 | A 0.61 108
PM Peak
EBT 24 C | 182 232 EB 6.3 A 0.67 193
Lake Hills [EBR 6 A 0 0 - - - - -
Connector|WBL 147 | F | 368 510 wB 10.2| B 0.56 95
WBT 9 A 81 96 - - - - -
Richards [NBL 64 E | 390 516 NB 13.4| B 0.58 154
Road NBR 9 A 24 60 - - - - -
Intersectiol 36 D 86| A 0.67 193

Several other factors have been considered in addition to the traffic operations at the intersection.
Table15 provides a summary of various criteria for the-Build and preferred roundabout

option Alternativel). A preliminary Opinion of Probable Construction CostsAlbernativel

can be found iM\ppendixB.

Table b. Preferred Alternatives Analysis (lad@Richards Red).
FutureNo Build Alternative ® Roundabout

Traffic Operations
LOS D (LOS B for AM) LOS A (LOS A or B fagdtoaches)
LHC Delays/queueing for WB in PM

Richards Rdelays/queueing for NB in

Traffic Safety

Signalized operations with higher volu| Reduced number of conflict points as well as vehicle speec
likely to resultdontinued reand crashes the intersection may reduce both the number of crashes ar
severity.
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Table b. Preferred Alternatives Analysis (lad@Richards Bad).

FutureNo Build

Alternative ® Roundabout

Rightof-Way

None

None Sufficientightofwayexists for proposed improvements

Stormwater Impacts

None

Increase in impervious surfacing and new hard surfacing tr
stormwater treatment and flow control. Relocation/reconst
existing stormwater pond required.

Utility Impacts

None

Adjustment/relocation of undergublithes as needed to
accommodate improvements.

Environmental Impacts

None

Construction Costs

Encroachment into adjacent wetlands and stream buffers v
mitigatian

None

$6,000,00Bee Appendix D)

Alternative 1 was also assessedtentify how it impacts the MukModal LOS for pedestrians,
bikes and transit. TableGlsummarizes the assessment.

Table 6. Preferred Alternatives MMLOS Analysis (LHC and Richards Road).

Element

Alternative 1 Roundabout

Pedestrian LOS

Sidewalk Eandscape Buffer

ImprovedMultuse path with landscape buffer is
provided within the roundabout.

Intersection Treatment

ImprovesThe number of conflict points between
vehicles and pedestrians is reduced.

Bicycle LOS

Intersection Treatment

ImprovedMultiuse path with bicycle raspovided
on all entrances and exits of the roundabout to
bicyclists the option of having a physical separa
vehicles.

Transit LOS

Passenger Amenities

No change

Transit Speed

Improves/ehicle delayrsducedwhich reduces tra
times for transit.
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In conducting theoundaboutinalysisasdescribedabove the viability of eliminating a

westbound lane along SEn&Street and.HC was also consideretbr the purpose of
accommodating a multise path ang the north side of the roadwayithin the existing

roadway prism If all three intersections were converted to roundabouts, each of the roundabout
configurations would accommodate a mulsie path through the intersection. However, two
westbound lareare needed exiting the roundabout at Richards Road and entering the
roundabout at SEtB StreetandLHC; therefore some wideningutside the existing roadway
prismwould be necessary between the two intersections to accommodate-as@aéith.

Recommended Alternative

The roundabout alternatier the SE & StreetandLHC intersections considered the best
long-term solution at this locatidmecausét significantly reducecongestion and would have a
calming effect on traffic.However, the radified signal option is recommended as the best near
term solution because it provides needed congestion relief at less than a quarter of the cost of a
roundabout.Converting the intersection of SEh&treet and 1t Avenue SE to a roundabout,

on the oher hand, provides minimal congestion reduction over the No Build Alterpatide

should only be considered as a companion improvementdondabout at SEI8Street and

LHC to eliminate the possibility of signal queues backing up into the adjaceniaioout. The
roundabout alternative at LHC and Richards Road is recommemndieds a longerm solution

since the existing signalill operate at an adequate level of service in the near taama

Anticipated Benefits

Theanticipatedoenefit of therecommendedlternativesare summarized in Tablel

Table 17. Anticipated Benefits.

: Recommended . i
Location Alternative Anticipated Benefits
SE 8hSt/12%tAve SE | No Build 9 Maintains LOS B operation in 2035
SE 8h St/LHC Alternativéi Modified | 1 Reducdcongestiorelieves driver frustration
Signal 9 Cost effective solution for the level of investm
LHC/Richards Rd NoBuild 1 Maintains LOS D or better operation in 2035
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Challenges and Risks

The challenges and riskssociated witthe recommended alternatives are summarized in
Table18.

Table 18. Challenges and Risks.

Location Recommended Alt. | Challenges and Risks

SE 8th St/121st Ave SE No Build 9 None

SE 8th St/LHC Alternativé Modified | 1 Several of the approacdhelsiding WB St 7
Signal Place will drop to LOS F in. &% with the sigI

improvementhe roundabout option will need 1
considered in the future if conditions continue
degrade as modeled.

1 Impacts to critical areas are thought to be mir
furher investigation is needed to confirm the |
impact

LHC/Richards Rd No Build 1 WB and NBftturn movememdll experience

significant congestion in 2035 during the PM

hour.

Opinion of Probable Construction Costs

Thetotal preliminaryopinion of probable construction coéts the preferred alternatisés
$1,400,000 Thisestimatencludes construction costsly.
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