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Definition of Terms

Average Annual Daily Traffic (AADT) : A measurement of theumber of vehicles traveling on
a segment of highway each day, averaged over the year.

Capacity: Value of the maximum sustainable hourly flow rate, considering prevailing roadway,
environmental, traffic, and control conditions.

Crash Modification Factor (CMF): Factor used to estimate the effect of a safety treatment.
Crashes for the condition without the safety treatment are multiplied by the crash modification
factor to estimate the number of crashes expected if the treatment is applied. CMFs are
determired using a statistical analysis of sites with and without the treatment.

Critical Accident Rate (CAR): Statistical measure used in crash rate analysis to determine
statistical significance. If the crash rate of the location in question is above the apfrel ¢

limit for that location, the crash rate is above the average crash rate for similar facilities to a
statistically significant level.

Demand The volume of vehicles desiring to use a facility during a specified period of time,
usually measured in vehicles per hour. Under most circumstances, the demand volume is
equivalent to the actual volume of vehicles using the facility; however, if thamtkrolume is
greater than the capacity of the facility, the actual volume of vehicles using the facility will be
less the demand volume.

Freeway. Divided multtlane highway without direct access to adjacent land uses. Users must
utilize ramps to reach aaljent highway facilities with access to the adjacent land uses.

Highway: General term to describe a public way for vehicular travel.

Integrated Corridor Management (ICM) : Management of a transportation corridor to
optimize use of available infrastructurg directing travelers to underutilized capacity (for
example, shifting travel times, routes, or mode). Multijurisdictional partner agencies manage
ICM corridors as collaborative, multimodal systems.

Interchange: Set of ramps and intersections used to atiaffic to travel to and from a freeway
facility.

Level of Service(LOS): Performance measure concept used to quantify the operational
performance of a facility and present the information to users and operating agencies. The actual
performance measureedvaries by the type of facility; however, all use a scale of A (best
conditions for individual users) to F (worst conditions). Often, LOS C or D in the most congested
hours of the day will provide the optimal societal benefits for the required consiractd
maintenance costs.

On-ramp: Onedirectional roadway that is used by traffic entering a freeway facility.
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Peak Hour Factor (PHF): Measure of traffic variability over an hour period calculated by
dividing the hourly flowrate by the peak-bbinute flowate. PHF values can vary from 0.25 (all
traffic for the hour arrives in the same-firbnute period) to 1.00 (traffic is spread evenly
throughout the hour).
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Executive Summary

The Alaska Department of Transportation and Public Facilities (DOT&PF) has cktaimeey
Engineering, LLC (KE) to prepare this Ramp Traffic and Safety Analysis Study for the Glenn
Highway: Airport Heights to Parks Highway Rehabilitation proj&tis Ramp Traffic and

Safety Analysis Study evaluates thetentialbenefits of upgradin@5 onramps at 9

interchanges along the Glenn Highway from tapered merge entrance design to parallel entrance
design.The rampsvaluated were first identified in tli&enn Highway Integrated Corridor
Management (ICM) Study (2019Vhichidentified strateggs to reduce nerecurring congestion

on the Glenn Highway. One of the strategaemtifiedin the report was to convedpered

merge ramps to parallel entrance ramps to ease merge conditiomstigate the frequencgf
crashesOf the 18 ramps initially identified in the ICM study for considerat®nmamps are not
evaluated in this repobtecause they have already been improved or are expected to be included
as part of other projects.

For each of the 16n-rampsincluded in ths study this report presentie followingoperational
safety and public commeanhalyses:

1. Merge capacityanalysis whichcompares existing ramp lengths with ramp lengths
needed to improvthe future LOSy oneletter gradelf the future operations fa ramp
is determinedo be a.OS C under existing conditions, then there would be no need for
improvements.

2. Ramp speednalysis whichcalculates thappropriateamp lengtls that will allow
driversto obtain highway speeds prior to merging

3. Ramp crastanalysis whichreviews crashes that occurred from 2013 through 207
estimates the expected crash cost reducticthe dvaluated ramp improvements are
implemented

4. Public responssummarywhichreviews sirvey responsesnd commentthat were
collectedas part of th019 Glenn Highway Integrated Corridor Managem#&Dii)
studyandwererelated to each of the ramps

Based on these analysesnceptual designs to convedchon-ramp from a tapered merge ramp
to a parallel entrance ramyere prepared. Were appropriatehe conceptual desigmsclude

ramp length extensions emsure drivers can reach highway spegkdsn mergingOther
improvements that could affect ramp LOS (such as converting to-&atveaamp or installing
ramp meteng) were outside of the scope of this analysis.

Construction costs were estimated and a bene#t ratio was then calculated for eachramp,
considering the benefits and costs showmhablel.
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Table 1. Benefits and Costs

Benefits

Costs

1 Increased ramp mergeeaspeeds
1 Reduction in crash costs
1 Reduction in delay due to crash

1
1

Construction costs
Yearly maintenance and operations
(M&O) costs.

The value of each ramp improvement was calculated for thee@0design life of the project
and brought back to net present value using a 3% discount rate. An incrementaldzest efit
analysis was then used to prioritize the ramp improvemenasd theDOT&PF in determining
which ramps to includas part othe Glenn Highway: Airport Heights to Parks Highway

Rehabilitation project (expected construction in 2024 through 2026). The ramp priority ranking

is presented iTable2.

Table 2. Prioritized Ranking of Project Ramps

Ramps in Prioritized Order Estimated Construction Cost
N Birchwood NB $399,000
S Peters Creek SB $622,000
JBERSB $1,209,000
S Birchwood SB $963,000
JBER NB $1,217,000
Eklutna SB $945,000
S Peters Creek NB $616,000
N Peters Creek SB $767,000
Mirror Lake SB $680,000
Eklutna NB $756,000
N Eagle River SB $1,416,000
N Peters Creek NB $900,000
N Birchwood SB $873,000
Old Glenn SB $1,032,000
S Birchwood NB $1,010,000

Xiv
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1 Introduction

The Alaska Department of Transportation and Public Facilities (DOT&PF) has retained Kinney
Engineering, LLC (KE) to prepare this Ramp Traffic and Safety Analysis Study for the Glenn
Highway: Airport Heights to Parks Highway Rehabilitation project. The segment of the Glenn
Highwaybeing analyzed as part of this projecprimarily within the Municipality of Anchorage
(MOA) andends in the Matanuskausitna Borough (MSB). The study corridetends from

Airport Heights Drive(MP 0) to the Parks Highwainterchang€MP 32.5). Theproject limits

are depicted ifrigurel.

The Glenn Highway is classified as bterstateHighway, the highest arterial functional
classificationpy the Federal Highway Administration (FHWA). It is identified as part of the
National Highway System (NHS), a network of highways nsi dered i ntegral
economy, defense, dmobility, and as part of th8trategic Highway Network (STRAHNET), a
network of highways whichra considered critical to US strategiefenseoperationsA major
thoroughfare for freight, commuter, and tourist trateé Glenn Highways the only routehat
provides northern access to and from Anchoragere are no continuous parallel routes to the
Glenn Highway between Anchorage and Bagks Highwaynterchangeandnon-recurring
congestion due to unplanned events (such as crashes) and plannsdsexednéas road
construction) have a significant negative impact on the movement of people and goods.

Under the analysis methodologythe Highway Capacity Manual (HCMheGlenn Highway
within the study aretalls into theroadway category dfeeway Freeways ardefinedby the

HCM as separated highways with full access control and two or more lanes in each direction
dedicated to the exclusive use of traffitiroughout the report, the Glenn Highway is referred to
as afreewaywhen describing measures or analyses specific to the HCM methodolotyeand
general, more comment teimghwayis used in all other instances

The2019DOT&PF Glenn Highway Integrated Corridor Managemg¢itM) Studydeveloped
strategies for improvinthe resiliency of th&lenn Highwaythrough a range of engineering,
technological, and institutional projects. One of the fpgirity strategies presented in theVi
wasa FreewayOn-RampMergeUpgrade (CorridorWide) projectto convert oaramps with
tapered merge entrances to parallel entrances to ease merge conditions and mitigate the
frequency of crashes

The purpose of thiRamp Traffic and Safety Analysis Studyto analyze the benefits of
upgradingthe on-rampsassuggested by th€&M strategy The ICM identified 18 oframps(at
11linterchangepswith tapered merge entrancastothe Glenn Highway within the project limits.
Three of these eramps have already been improved or are expected to be improved as part of
projects already underny. This study evaluatése benefits ofipgrades to the remaining b5
ramps and provides a detailed safety and operational analysis for each ramp
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The 150n-ramps (at 9 interchangeshalyzed in this studyclude:

T

= =4 4 -4 a8 -8 -9

T

Fort Richardson/JBER Interchanierthbound andouthboundOon-Ramps
N Eagle River InterchanggouthboundOn-Ramp

S Birchwood Interchangdorthbound and Southbound amps

N BirchwoodInterchangeéNorthbound and Southbound Gtamps

S Peters CreekterchangeéNorthbound and Southbound Grams

N Peters CreelnterchangeéNorthbound and Southbound Ramps

Mirror Lake Interchang&outhbound O+fRamp
EklutnalnterchangeéNorthbound and Southbound @&ramps

Old Glenn Interchang8outhbound OfRamp

Figurel shows the interchangesth on-ramps evaluated for upgradeshe context of the full

project area
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This study evaluates the performance measures and safety characteristics of the Glenn Highway
on-ramps eligible for upgrades andnsiders potentiahitigation improvements. The anaégs

use the most current standards and methodologies that have beaddnjojpe DOT&PF as of

the submission of this report.

1.1 Existing Conditions

The Glenn Highway has a posted speed limit of 65 mph between the Bragaw Interchange and the
Parks Hwy Interchange where this study ends. The existing shoulder widths along tixayhigh

are 8 feet and the existing lane widths are 12 feet. As of 2021, the highway configuration
transitions from @ane to 4lane at the South Eagle River (Artillery) Interchange. Note that prior
to 2015, the transition occurred near the Hiland Interchdnd®15, an additional northbound

lane between Hiland and Artillery was constructed, while in 2020 an additional southbound lane
between Artillery and Hiland were completed. The Glenn Highway lane configuration and
estimated 2045 AADTSs used for analysie ahown inFigure2. Additional information

regarding the present conditions of the highway can be found in the design designation forms,
whichwereprovided by DOT&PFRandareincluded inAppendix ADesignDesignationForms

The existing ramp widths range between 20 to over 24 feet, with varying shoulder widths, and
the existing acceleration lanes for each ramp are 12 feet wide. The existing ramp lengths are
discussed in the following sections of this repBigure 2depictsthe 15 on-rampsevaluated for
improvementsandtheir respectivestimated 2043ADT volumes FHWA areaclassification,
andorder oflocation relative to th&lenn Highway The distances between the ramps are not to
scale and ramps that were not evaluatedimprovements are not shown
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OLD GLENN HWY SB:
2045 Ramp AADT: 1,445
Classification; Rural

EKLUTNA SB:
2045 Ramp AADT: 603
Classification: Rural

MIRROR LAKE SB:
2045 Ramp AADT: 252
Classification: Rural

N PETERS CREEK SB:
2045 Ramp AADT: 524
Classification: Small Urban

S PETERS CREEK SB:
2045 Ramp AADT: 3,000
Classification: Small Urban

N BIRCHWOOD SB:
2045 Ramp AADT: 1,986
Classification: Small Urban

S BIRCHWOOD SB:
2045 Ramp AADT: 1,646
Classification: Small Urban

N EAGLE RIVER SB:
2045 Ramp AADT: 3,591
Classification: Small Urban

Glenn Highway

On-Ramps

EKLUTNA NB:
2045 Ramp AADT: 199
Classification: Rural

N PETERS CREEK NB:
2045 Ramp AADT: 336
Classification: Small Urban

S PETERS CREEK NB:
2045 Ramp AADT: 870
Classification: Small Urban

N BIRCHWOOD NB:
2045 Ramp AADT: 1,545
Classification: Small Urban

S BIRCHWOOD NB:
2045 Ramp AADT: 491
Classification: Small Urban

4-Lane Divided Interstate Hwy
2045 Hwy AADT: 50,236

6-Lane Divided Interstate Hwy
2045 Hwy AADT: 92,377

JBER SB:
2045 Ramp AADT: 3,901
Classification: Urban

JBER NB:
2045 Ramp AADT: 2,217
Classification: Urban

Figure 2. Highway and On-Ramp Existing Conditions
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2 Analysis Methodology

Four measures were ustxdidentify operational and safety concerns emdesignconceptual
ramp improvements and the expstbenefiif each improvemenvere implemented

1. Merge capacityanalysis This mergelevel of service (LOS) analysisses the HCM
merge methodologin the Highway Capacity Software (HCS7) program. The LOS study
considers whether thexistingacceleratiommerge area is long enough to allow ramp
traffic to mergeefficiently onto the main highway, based on the volume of ramp traffic
and the volume of freeway trafffor the existing condition (2020) and for the design
year (2045)For each ramp, the merge analysis calculates the LOS araimgminfluence
area average density and speed for the two analysis periods 2020 and 2045. The existing
acceleratiormerge aret¢engths are compared to the lengths needed in order to potentially
improve the LOS by one letter grade.

2. Ramp speednalysis Thisramp speed analysissesa methodologybased on factors
identified inA Policy on Geometric Design of Highways and Str2éisl (PGDHS).It
considersvhetherthe currenbn-ramp lengthgmeasuredrom the point of slowest speed
on the ramp to thstart of the ramp tapeallow merging vehicleso attain highway
speeds on the ramp prior to joining the main stream of highway triaéfi@achramp
included in the studythe additional length need¢o allow vehicles to achieve highway
speedsimproving merge operationis calculated based on the standard ramp lengths
defined in the PGDHS.

3. Ramp crash analysi3his analysisreviewshistorical craskes that occurred from 2013 to
2017 on the omamps, and on the Glenn Highway but related toaonp mergingr
within the interchange areabhe crash analysis considers the number and type of crashes
that occurred during this period, the cokthose crashes, and tegpectectcrash cost
reductionif ramp improvements are implemented

4. Public respons summaryThis summaryreviews public commend and survey responses
that werecollected as part of the Glenn ICM stuf@ypllected in an online suey, which
was live from February 5th until April 4th, 2018)his summarydescribes useroncerns
at each of the ramps, informing tbenceptuatiesign of the evaluataechprovements.

The following sections describe the methodology for each measgreaterdetail

2.1 Merge Capacity Analysis

TheHCST7 program offers a multitude of tools for evaluating transportation facilities such as
streets, stops, roundabouts, freeways,@hdrhighways.The modules included in the program
implement the proceduresttined in the Highway Capacity Manual (HCMY &dition. For this
study, an operational merge analysis was performed for each ramp included in the Glenn
Highway project Datain the analysis includes:

1 Number of ramp lanes (all ramps have only one lane)
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1 Number of freeway lanes (the freeway has 3 lanes in each direction at the JBER ramps
and 2 lanes in each direction for all of the other ramp analyses)

1 Ramp and highway volumes (ba2020 and 208 demand volumewere used)

1 AccelerationanelengthLa (measuredising aerial imagery and AutoCA&s the
distancebetween the start of the painted gore and end of the merge lanentapgal
view, based on guidance from the HCSBkeFigure3)

1 Other geometriccharacteristic¢default values olevel rampand highwayterrain ramp
free-flow speed of 35 mphand highway fredlow speed of 70 mpkwere usedfor this
analysis, a levagrade falls withirtherange 0f+3% to +3%

1 Heavy vehicle percentage (ramps were assignéfotior urban andgmall-urbanareasor
4% forruralareasper the design designatiotise highway has 6% heavy vehic)es

1 Peak hour factor (taken frodOT&PFprovideddesign designations)

(b) Tapered Acceleration Lane

SOURCE: Highway Capacity Manual 6" Edition, Chapter 14 Exhibit 14-5 (b)
Figure 3. Tapered Acceleration Lane

Traffic volumes on th&lenn Highwayfor 2020 and 208, directional distribution percentages,
andtwo-way design hour volumg®HV) were obtained from the design designation forms
provided by DO®PF. Based on the design designaspdifferentfreeway demansgolumes
were usedor the JBER ramps thaor the dher ramps studied:hefreewayvolumesused for
the ramp analyses apeesentedn the following tables.

Table 3. Freeway Demand Data for JBER Northbound/Southbound OrRamps

JBER Northbound/Southbound On-Ramps
Freeway Deman@ata (2020) | (2045)
2-Way AADT 62429 92377
2-Way DHV (% of AADT) 11
Directional Distribution (Higher) 0.60
Freeway Demand Volume 4120 6097
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Table 4. Freeway Demand Data for All OrRamps Excluding JBER

All On-Ramps ExceptJBER Northbound/Southbound
Freeway Demand Data (2020) | (2045)
2-Way AADT 33950 | 50236
2-Way DHV (% of AADT) 11
Directional Distribution (Higher) 0.65
Freeway Demand Volume 2427 \ 3592

The merge analysis LOS reports provide several anatysidgcs, including oramp influence

area speed (mph), average density (passenger cars per mile per lane, pc/mi/ln), and level of
service (LOS). The HCM defines the-oaamp influence area to include the ramp merge area, as
well as the two highway lanes slest to the ramp, extending upstreab00 feet from the end of
the ramp taper. The HCM indicates that the desirableomp influence speed i® less than

5 mphbelowthe postedfreeway speed, between 60 &timph for the Glenn HighwayChapter

13 of the HCM assignghe followingLOS criteriato merge (and diverge) freeway segments

1 LOSA:Described as traffic flow with unrestri
enough to permit smooth merging or diverging with very little turbulence in traffic

stream 0

f LOSB.Characterized by minimal turbulence, al
maneuvers become noticeable to through dr i\
T LOS C: Described as stable operation in whi

begins to decline as turbulence levels beeanuch more noticeable. Both ramp and
freeway vehicles begin to adjust their speece
1 LOS D: Characterized by a level of turbulence in the influence area described as
Ai ntrusiveo, resul ti ngesinordestpaemmdmodateanergingi on f
movements.
1 LOS E: Defined by operations that are approaching or reaching volume capacity, with a
risk of queue formation.
1 LOS F: Characterized by the development of both ramp and freeway queues. This
unstable conditionipr esent when fithe total demand fl o
freeway segment and the-ommp exceeds the capacity of the downstream freeway
segment . o0

The PGDHS indicates that the appropriate LOS for the Glenn Highway is LOS C or D (Urban
and Surburban Freay, from PGDHS Table-8). However, the analysis indicated that LOS C

or D is not always achievable in 2045 with only the scoped improvements (extension of the ramp
merge areg&ength La and, or conversion from a tapered entrance to a parallel entranc#)eFo
purposes of this report, an LOS of A through E was considered acceptable for maintaining
current conditions, and desirable ramp lengths were calculated by extendinghiae HCM
calculation until either the LOS was improved to D or C or unélLthreached 1,50€eet (the

8
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maximum length used in the HCM analysis). In generaletf@uatedmprovementsliscussed
inthisreporu s e t he Amini mum ramp | engt R@Ragmpal cul at e
Speed Analysjsunless the LOS with this length is calculated as LOS E or F, in which case the
desirable ramp length is u$éeither bringing the LOS to D or maxing out at 1,500 feet of merge
arealength La).

The merge capacity analysis was repeate@dch individual rampnder both the 2020 and
2045 volume condition® determine a conceptuamp lengthand these values were used to
calculate a reduction in delay within the 1,500t mergearealengthdue to increased ramp
influence area speeds. This delay reduction was quantified as part of the-testedinalysis
presented in SectiomBenefitCost Analysis

2.2 Ramp Speed Analysis

A speed analysis waserformed for eacbf thestudyramps following guidancen the PGDHS
Section 10.9.6The guidancerovides criteria for designing a speeltange lane that allows
drivers to merge with through traffic at a desirable highway speedaviégrageaamp grade and
length of the speedharge lane, also referred to as the acceleration lane I¢ngttwere
measured usingidar surfacesnd aerial imagerylhe average ramp graglevere measured
across the dength for each ramp, which is adequate for the application of the methodology
presented in the PGDHBEote that most rampa the studyhavea sag curveThe acceleration
lane length and other geometric variables considered in this design approackred tap
entrances are illustrated figure4.

—MNose Width 2 — 10 ft [0.6 - 3.0 m]
Through Lanes 4

o
/ -/ 12 1 [3.6 m]
ME.H]—/ Lg |

La

®

50:1-70:1 Taper for High-Speed Facilities

Tapered Design
-

SOURCE: A Policy on Geometric Design of Highways and Streets 201Figure 10-69
Figure 4. Tapered Entrance Ramp Design

According to the PGDHSheLais measured from the speedntrolling feature of the ramp to
the point where the outer edge of the taper and closest edge of the dtigloenatythrough lane

9
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are 12 feeapart. This distance is referred to as the point of convergence, at which point a merge
speed within 5 mph of thieighwayoperating speed is desirable, allowing the merging driver to
join the through traffic by the end of the taper. The PGDHS acceledati@ length kis not
equivalent to the HCM defined acceleration lengtk) (L,sed in the merge analysis.

The gap acceptance lengthwas also measured for each ramp, from théob® painted nose

width to the point of convergence (beginning of existeyger). Both the Land Ly segments end

at the same location. According to the PGDHgmust be a minimum of 30800 feet,
depending on the painted nose width, in order
opening in the through traffic.

For this study, the speeambntrolling feature is assumed to be located at the beginning (top) of the
ramp where vehicles turn onto the ramp, therefore traveling at their lowest spsetherases,

the speedontrolling feature would be located at thehtigst curve on the rampachcase was
evaluated under a stop condition with-aaPh initial speedwhich would represent a worstase

scenario. The ramp grade and existing stop conditions were collected for each ramp and analyzed
usingTable5.

10
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Table 5. Acceleration Lane Length Design Criteria
SOURCE: A Policy on Geometric Design of Highways and Streets 201Table 163

U.S. Customary
Acceleration Length, £ (ft) for Entrance Curve Design Speed (mph)
Stop
Highway Condition 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50
and Initial Speed, V% (mph)
Design Speed, V Speed Reached, V,

(mph) (mph) 0 14 | 18 | 22 | 26 | 30 | 36 | 40 | 44
30 23 180 M| - | - | - =] = —1-
35 27 280 220 | 160 | — — — — — | —
40 31 360 o270 210 (120 — [ — | — | —
45 35 560 450 | 440 | 380 | 280 | 160 | — — | —
50 39 720 660 | 610 | 550 | 450 | 350 [ 130 [ — | —
55 43 960 900 | 810 | 780 | 670 | 550 | 320 | 150 | —
60 47 1200 1140 | 1100 | 1020| 910 | 800 | 550 | 420 | 180
65 50 1410 1350 | 1310 | 1220 1120 | 1000 | 770 | 600 | 370
70 53 1620 1560 | 1520 | 1420 | 1350 | 1230 | 1000 | 820 | 580
MNote: Uniform 50:1 to 70:1 tapers are recommended where lengths of acceleration lanes exceed 1,300 ft.

The Glenn Highway design speed is 70 mph which corresponds to a desiredled of 1,620
feet for a 0 mph stop condition. This valuesigject to modification based upon ramp upgrades
and downgrades greater than 3% as determinddabie6.

11
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Table 6. Speed Change Lane AdjustmenFactors

SOURCE: A Policy on Geometric Design of Highways and Streets 201Table 164
U.S. Customary

Deceleration Lanes
Design Speed of Highway |  Ratio of Length on Grade to Length on Level for Design Speed of Turning Cu
(mph) (mph)
3 t04% upgrade 3 to 4% downgrade
All Speeds 0.9 1.2
5 to 6% upgrade 5 to 6% downgrade
All Speeds 0.8 1.35
Acceleration Lanes
Design Speed of Highway Ratio of Length on Grade to Length on Level for Design Speed of Turning Cu
(mph) (mph)
20 30 40 50 All Speeds
40 1.3 1.3 — — 0.7
45 1.3 1.35 — — 0.675
50 1.3 1.4 1.4 —_ 0.65
55 1.35 1.45 1.45 — 0.625
60 1.4 1.5 1.5 1.6 0.6
65 1.45 1.55 1.6 1.7 0.6
70 1.5 1.6 1.7 1.8 0.6
5 to 6% upgrade 0.8 5 to 6% Downgrade
40 1.5 1.5 — — 0.6
45 1.5 1.6 — — 0.575
50 1.5 1.7 1.9 — 0.55
55 1.6 1.8 2.05 - 0.525
60 1.7 1.9 2.2 2.5 0.5
65 1.85 2.05 2.4 2.75 0.5
70 2.0 2.2 2.6 3.0 0.5

Onceadjustment factors have been applied, the resulting minimum length for the acceleration
lane was compared to the measuegistinglength toevaluatethe potential ramp improvements.

According to PGDHS, passenger cars underinegge or fredlow conditions are assumed in

this methodology. Therefore, the design valueahle5 are to be regarded as conservative
estimates. The design provisions are targeted at mimgiash potential, reducing interference
with freeway traffic, providing an acceptable length for achieving appropriate merge speeds, and
offering sufficient gap space for both through and merging traffic.

12
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2.3 Ramp Crash Analysis

Historical crash reports armlash narratives frorf013 to 201%vereprovided by DOT&PHor
the Glenn HighwayThe Alaska Motor Vehicle Collision Report (D0) Instruction Manual
(2016) whichspecifieshow motor vehicle crashes in Alas&eereportedand defines how a
crash report should be filegrovided insight during analysis of the historical crashes.

For each field in a crash report, there aregeéned options to choose froifo describe a crash
locationwhen filling out a crash repgithecrash reporter can choose frddh location options.
Of the 14, ke following five crasl{first harmful eventjocatiors relate to interchanges:

1. Entrance/Exit Ramjp crash occurred on entrance/exit ramp

2. Entrance/Exit Ramp Relatédcrashwasrelated to usef or entry onto ramp

3. Acceleration/Deceleration Larniecrash occuedin an interchange area on an auxiliary or
speedchange lane that allows vehicles to accelerate to highway speeds before entering
highway or decelerate to safe speeds to negotiate awaep exiting highway

4. Through Roadway crashoccurredn interchange area buobt at an intersection, on an
Entrance/Exit Ramp or in an Acceleration/Deceleration lane

5. Other Location not Listed Above Within an Interchange Area (Median, Shoulder
Roadside) crash occuedwithin an interchange area but off the roadway, aas not
related to the use of or the entry onto a ramp.

In the historical crash repisy crashes werseldom assigned to Acceleration/Deceleration Lane
or Other Location not Listed Ab@Mithin an Interchange Areaven if the latitude and
longitude placed the crash in these locatidkssuchthisramp crash analysassigned all
crashes t@ne ofthe followingthree crash locations at each interchamad¢gmshown inFigure5:

1. Ramp Crasli crash occurred on a Glenn Highway-@mp.

2. Ramp Related Craghcrash occurred on the Glenn Highway, but was related to a ramp
or ramp mergin@s per the crash native. For example, a vehicle may have lost control
on a ramp or may have had difficulty merging.

3. Through Roadway Cradhcrash occurred within an interchange area but was not
reported to be ramp related and did not occur on a ramp. In each direction, the through
roadway area was measured from the beginning of theaofp deceleration lane taper to
the end of the omamp acceleration lane taper.

13
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LEGEND
@ Example Ramp Crash Location

/ 9
/ NEB Off-Ramp

@ Example Ramp Related Crash Location

@ Example Through Roadway Location

Figure 5. Interchange Crash Locations

Crashedor these three locations were analyzed both separately and together to help identify
which ramps should be prioritized for improvemeritise analysis considered crash occurrence,
crash severity, crash typand road surface conditions.

Thehistoricalcrashes received from the DOT&PF were categorized by sevasishown in
Table7. The crash analysis used these severity ratings.

Table 7. Crash Severity

DOT&PF Severity (used for Alaska Motor Vehicle Collision Report Instruction
Analysis) Manual Severity (Summarized)

No Apparent Injuryi no reason to believe that person

Property Damage Only (PDO) received any bodily harm from motor vehicle crash

Possible Injunji claimed or reported injury that is not fatal
serious, or minor,;

Suspected Minor Injury any injurythat is evident at the
scene of the crash other than fatal or serious

Minor

Suspected Serious Injuiyany injury other than fatal that
Serious results in severe lacerations, broken bones, crush injuries
significant burns, paralysis etc.

FatalInjury (Killed) i any injury that results in death within

Fatal 30 days after the crash in which the injury occurred

Each crash was assigned a crash type during analysis, as shbabidB.

14
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Table 8. Crash Types

Crash Types used
for Analysis

First Harmful Events (Alaska Motor Vehicle Collision Report
Instruction Manual)

Animal

Bear, Eagle, Dog, Live Animghot Moose)

Bridge Overhead

Bridge Overhead Structurany crash where vehicle passing under bridge
strikes bridge

Guardrail/Barrier

Guardrail End, Guardrail Face, Concrete Traffic Barrier, Crash Cushion,
Other Traffic Barrier, Median Barrier, Cable Barrier, Bridgail (Includes
Parapet)

Moose

Live Animal - Moose

Object (Not Fixed)

Gravel, Debris, Cargo/Equipment Loss or Shift, Boulder, Other Object (N
Fixed), Fell/Jumped from Vehicle, Motor Vehicle Tmansport Strikes or is
Struck byCargo/Persons/Objects SatMotion From/By Another Motor
Vehicle InTransport, Thrown or Falling Object

Other

Backing, Flat Tire, FireJackknife(Unless sideswipe or angléjlotor
Vehicle in Motion Outside the Trafficway, Mechanical Issue, INtwtorist
on Personal Conveyance, Pedalcycle, Pedestrian

Overturn/Rollover

Any crash that included or resulted in @verturn/Rollover

Culvert, Ditch, Embankment, Fence, Mailbox, Other Post/Other Pole/Oth
Support, Parked, Pavement Surface Irregularity (Ruts/Potholes/Grates/e

Ran off Road Snow Bank, Snowberm, Traffic Signal Support, Traffic Sign Support, Treg
(Standing Only), Utility Pole/Light Spport

Rear End FrontTo-Rear

Sideswipe Sideswipe-Same Direction, FroAto-Side

Detailed analyses specific to eanterchangen-rampthat was evaluated for improvemeate
included under each ramp section in this repdote that crashes that occurred onrafinpsare
not includedRamps with recent improvements atsonot considered in this report, as there is
not sufficient crash experience data aftesir reconstuction.

Crash analyss of on-rampsthat were not evaluated fonprovementsreincluded inAppendix
C Rampsthat were not Evaluated femprovementsAppendix Cincludes crash analgs forthe
following on-ramps to the Glenn Highway (that were not identified in the KM are therefore
not included in this study

1 Turpin Northbound OfRamp

= =4 4 =

JBER/Ship Creek Southbound &®amp
Thunderbird Falls Northbound GRamp
Knik Access Northbound OGRamp
Knik Access Southbound GRamp
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2.3.1 Crash Rates

To identify safety concerns and allow a safety comparison betra@gpswithin the study area,
crash rates were calculated for eachrampand through roadway area. The crash rate
calculation considers number of crashes, crash severity, AADT and segment length. Segment
lengths were measured as follows:

1 On-Rampi segmentength measured from beginning of ramp to pairgewt.

1 Through Roadwayreai segmentength measured from the beginning of the off
ramp deceleration lane taper to the end of theaomp acceleration lane tap&he
Through Roadwaygrash rateincludes both RamRelated and Through Roadway
crashes as described abové&igure5.

Crash rates for each eampevaluated formprovements ardetailedunder each ramp section in
this report. Crash rates for @ampsthat were nbevaluated formprovements areummarized
in Appendix CRampsthat were not Evaluated fetmprovements

2.3.2 Estimated5-Year Crash Cost Reductions Resultingf On-Ramp Improvementsare
Implemented
When considering the benefits ®@faluatedmprovements from aafety perspective, crash
modification factors (CMFsareused to compute the expected number of crashes after
implementing a countermeasure on a road section or interseCMirs, published online in the
Crash Modification Factors Clearinghoyaee deeloped vianationalresearch studies
documenting crash experience before and after improvements are implemented. Ramp
improvement®valuatedn this report include changing tapered ramp entrances to parallel ramp
entrances and lengthening accelerationgdaReCMF specific to changing a tapered entrance to a
parallel entrance has not yet been developed. Howevdijdgievay Safety Manualst Edition
(2009), presents a CMF (CMFID 5215 in the CMF Clearinghouse) for modifying the length of
an acceleration lan The CMF for total crashes (all severity levels combined) is the ratio of the
CMF determined with the existing acceleration lane to the CMF calculated witbniceptual
(evaluatedpcceleration lane, described by the following formula:

5000Q 8

Where:
0 = new (orconceptudllength of acceleration lane in miles
= existing length of acceleration lane in miles

Length ofacceleration lane ihe distancérom the nose of the painted gore to the end of
the lane drop taper.

For each oframp, the cost of historical crashes was calculated based on average crash costs (by
severity) presented by the DQPF. These costs are based on the estimatdae\M# Statistical
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Life and are updated annually and publisbgdhe DOT&RPF6 s Desi gn and Engi nee

Services

For each improved erampconceptuatiesign that lengthexthe acceleration lane, a CMF was
calculated and then applied to the total crash rerrimbthe vicinity of each eonamp to estimate

a Syear crash cost reductiofll crashes that occurred at the three interchamedggedcrash

locations (Ramp, Ramp Related, and Through Roadway) were counted towards crash cost
reductions for each ramp andrried forward into the Benef@@ost analysis, except for Moose
crashes. The HSM presents default base conditions that are assumed to describe crash experience
nationwide, and the CMFs were established under similar crash experience conditions. The
Moosecrashes that occur on the Glenn Highway study segment do not reflect nationwide
experience (Glenn Highway Moose + Animal crash occurrence is much higher that nationwide
Animal crash occurrence), so Moose crashes were removed before the CMFs were agplied un
the assumption that these crashes are unlikely to be mitigated by upgrades to ramp design.

2.4 MetroQuest Survey Review

As part of the2019ICM Study, efforts were made to gather public input. An online interactive
survey run by MetroQuest from Februayt6 April 4" of 2018 provided an opportunity for the
public to share their concerns and suggest improvements for the Glenn Highway. Out of the
approximate 5,400 comments received, 235 comments described capesifisally regarding

the onramps incluéd in this studyResponses related to congestion and ramp/merging lane
improvements were the most frequently cited among each ramp. Common suggestions included
an extension of the ramp or merge lane, as well as additional lanes along the highway. Many
regpondents shared their ideas and unique experiences as drivers travelingpeithkoundr
northboundon the highway or as merging ramp users. The responses corresponding to each ramp
are discussed in their respective public comments section. Markbanvitomments that were
located along the ramps were also reviewed and supplement the completed feedback received.

2.5 Alternatives Development

Theevaluatedmprovements for each emamp are based on the merge capacity analysis and, or
the ramp speed analysas outlined in either the HCM or PGDHS. Tdenceptualength for the

La (distance needed for a driver to achieve highway speeds on the ramp) as defined in the
PGDHS was considered as the minimum raepgth while designinghelLa to improve LOS in
accordance with the HCM would result in a longerThus, thelLa needed to improve the LOS
was considered thmaximumramp length

Due to cost concerpthe minimunramp lengthwas selected as the primary alternative for the
conceptuatedesign of each ramgxcept for ramps where the 2045 merge LOSOS Fwithout
additional improvement. This walse case fobothof the JBER omramps.The South

Birchwood southbound eramp also had the highest crash rates and provided no crashaeducti
upon application of the minimunamp lengthFor thesdghreeramps, the maximumamp length
was selected abke primary alternative.
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Both the minimum and the maximuramp lengths provida ramp extension of a specific length.
The extension lengtheededo producethe desirablenergingspeed and ramp operations

applied to the parameters defined by B@&DHSparallel ramp design iRigure6, which will

replace thexisting taper entrances. For the minimeamp lengthsthe speed analysis inputs are
used to det e raextenseon lénpties. Forahenmaxismuainp lengthsthe merge
anal ysis dat a degextensions as definechifggure7.aAccprdirgg tolthe

PGDHS, the minimum curve radius for a typical parallel entrance ramp is 1,000 feet, and the
recommended curve lengthat least 200 feet in advance of the parallel acceleration lane. Since
the minimum and maximumamp length$oth include a 30@oot taper length, it is incorporated
into each ramgonceptdesign.

Designcriteria based on the HCM and PGDHS

1. Taper lengths shall be 300 feet for either minimum or desirabip lengths

2. La extensions shall include the 3@fbt taper.

3. Lglengths shall be minimum 300 feet for all minimwamp lengthsThe L. may be
extended past theGDHSdesign value to meet thiscommendation

4. The Lgmay be extended to match existing.

The PAHS indicates that parallel designs are preferred, as they temporarily provide an
auxiliary lane for effective merging movements. This is why the parallel design, which includes
the 300foot Ly and 306foot taper lengthwas choseffior the potentialredesign of each ramp.

The parallel design for a typical singkne entrance ramp according to the PGDHS s illustrated
below.

Through Lanes Mose Width 2 — 10 ft [0.6 — 3.0 m]
— —
— - _ __ -

Parallel Design

SOURCE: A Policy on Geometric Design of Highways and Streets 20IFigure 10-69
Figure 6. Parallel Entrance Ramp Design

Although the desirableamp lengths based on the HCM and merge analysis, it also follows the
format of building a parallel acceleration lane with a-306 taper (se€&igure?).
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(a) Parallel Acceleration Lane

SOURCE: Highway Capacity Manual 6" Edition, Chapter 14 Exhibit 14-5 (a)
Figure 7. Parallel Acceleration Lane

A number of theampimprovements discussed in this report invodesceptuatlesigns that
match the existing geometry at the beginning and end of the ramp extensions. Baseditis as
for these individual sites, thmnceptuastructural section is assumed to match thetiexjs
Additionally, the cost estimates for egabtentialramp redesign assume that the work is built as
part of a larger project.

Table 9. Impacts of Potential Improvements Summary

Potential Potential
Ramp Right-of-Way Wetland Other Potential Impacts
Impacts Impacts
JBER Southbound No No Existing Bike Trail on Right
JBER Northbound No No Guardrail on Left Side
N Eagle River Southboung No No -
S Birchwood Southbound Yes No Guardrail on Both Sides, Shims S
S BirchwoodNorthbound No No Pedestrian Path on Left
N Birchwood Southbound No No Pilots Rd
N Birchwood Northbound No No Guardrail on Right Side
S Peters Creek Southbour No No -
S Peters Creek Northboun No No -
N Peters Creek Southbour No No -
N Peters Creek Northboun Yes No -
Mirror Lake Southbound No No Guardrail on Right Side
Eklutna Southbound No No Fence on Right, Eklutna Village Roz
Eklutna Northbound No No -
Old Glenn Southbound No No -

The estimated total cost for reconstruction is listed for each ramp in descending dralelein
10. Cost estimates include direct construction costs, constructiomesthaiion, and design.
Retaining wall costs as mitigation measures for potentially impacted ROW and surrounding
featuresare included in the listed codty the applicable ramp®rainagecostsare not included.
The cost to extend the acceleration laaregth of a ramp is approximately GRYLF.
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Table 10. Estimated Cost Summary Table

Ramp Estimated Total Cost

N Eagle River Southbound $1,416,000
JBER Northbound $1,217,000
JBER Southbound $1,209,000
Old GlennSouthbound $1,032,000
S Birchwood Northbound $1,010,000
S Birchwood Southbourid $963,000
Eklutna Southbound $945,000
N Peters Creek Northbouhd $900,000
N Birchwood Southbound $873,000
N Peters Creek Southbound $767,000
EklutnaNorthbound $756,000
Mirror Lake Southbound $680,000
S Peters Creek Southbound $622,000
S Peters Creek Northbound $616,000
N Birchwood Northbound $399,000

*Cases in which theonstruction limitdor the orrampconcepidesigns may intrude anapped ROW
boundariesFor these cases, retaining walls would be considered as the primary alternative for mitigation
and are included in the estimated total costs for the applicable ramps.
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3 Ramp Analyses

The following sections describe each ram@udedin theanalysisn terms ofcurrent and
forecasted demand volumes, geometric data, evaluated acceleration lane srytirash
experienceA summary of the publisurvey responsder each ramps also includedrFinally,
potential improvemestfor each rammrepresented, along with the estimated construction cost
and the estimateéduction in crashes.

3.1 Fort Richardson/JBER Interchange

3.1.1 Northbound
The resultdrom the three analysdgr the JBER northbound emamp are summarized in
Figure8.

/// JBER NORTHBOUNDN-RAMP kg \

MERGE ANALYSIS:
* 2020 AADT VOLUME = 1811
* 2020 LOS = C (ACCEPTABLE)
* 2045 AADT VOLUME = 2217
+ 2045 LOS = F (UNACCEPTABLE)
SPEED ANALYSIS:
1690-FT RAMP LENGTH EXCEEDS
"o PGDHS RECOMMENDATION BY 70 FT
CRASH ANALYSIS: 32 CRASHES

" # PUBLIC COMMENTS RECEIVED: 41 [suceee [y
= “ == RAMP GRADE &8

E : END MERGE
A% START MERGE LANE TAPER §
2 LANE TAPER Ty | 44

Figure 8. JBER Northbound On-Ramp Location, Characteristics, and Data

3.1.1.1 HCS7Merge Analysis

The northbound JBER eramp operates ain acceptableOS C under 2020olumesandan
unacceptabl&€OS F under2045 volumes As volumes increase from 2020 to Z)the orramp
influence areapeedmerge speedyill be reducedrom 60 mphto about48 mph,which is

17 mphunder thepostedhighway speedimit. Table1l1l summarizes thenergeanalysis and
results.
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Table 11. JBER Northbound On-Ramp Merge AnalysisSummary

JBER Northbound On-Ramp Merge Analysis

Ramp Demand/Geometric Data (2020) (2045)
AADT 1811 2217
Merge Demand Volumerph 199 244
Measured Length of Acceleration Lft 740
Classification URBAN
Heavy Vehicle % S

Analysis Results (2020) (2045)
On-Ramp Influence Area Speed, mph 60 48
Average Density, pc/mi/ln 28 n/a
LOS C F

3.1.1.2 Speed Analysis

The northbound JBER eramphassufficientacceleration lane lengfor drivers to achieve the
desirable highway spegatior to merging The measureddbeginning at the D Street
intersectiorexceeds th®@GDHSrecommendetength byabout 70fed. The right turn
movement from Arctic Valley Road onto the ramp is stoptrolled which suppotsthe
application of thdull stop criterionwith an initial speed of 0 mpfhe measuretylength
exceedthe minimum recommended 300 fégtabout 200 feet, which indicates that drivers
have enough space to freely adjust their position as they enter the higihedpllowing table

summarizes thexistingrampconditions

Table 12. JBER Northbound On-Ramp Speed Analysis DatdExisting Conditions)

JBER Northbound On-Ramp Speed Analysis

AverageRamp Grade, % -1.5
Measured I, ft 500
LaBased on 0 mph Stop Condition, ft 1620
Measured L, ft 1690
Additional La perPGDHS ft -70
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3.1.1.3 Crash Analysis
Table13 describes the crash experiemt¢his rampfrom 2013 through 2017.

Table 13. JIBER Northbound On-Ramp Crash Experience 2013 to 2017

. Number | Segment Average | Crash Crash Rate Comparison by

Location of Length
. AADT Rate Ramp
Crashes| (miles)

On-Ramp 0 0.25 2,50 - 0 I I
RampRelated ]
and Through 32 0.65 57,440 0.47
Roadway -

Note:Red rectangle indicates subject ramp.
Figure9 shows the crash type and severity for the 32 crashes that occurred in the vicinity of this

on-ramp.

12 M Fatal

» 10 Serious
2
g g Minor
i‘_’ M Possible
o 6
2 mPDO
c 4
S Unknown
)
, i =
é\’} Q}b' {\\?} O‘-)Q‘ Q/& (’:\ -}.Q{"\ ,bb (o(\ -\QQ’
& N £ & S ¥ & f &
e R _\\Q) & © 6\ @ 28
O & NS Q o <
& & lod > @
&P X &
R} [€) &° o
Crash Type

Figure 9. JBER Northbound On-Ramp Crash Type and Severity, 20132017

A review of the crash dashows:

1 Twelve Rear End crashes were recorded in the through roadway area for this ramp. Nine

of these crashes occurred during the weekdapgak(4 pmto 6 pm)with three ofthem
involving three or more vehicles.

Seven Sideswipe crashes were reported, withafitbese crashes involving vehicle
merging from the omamp.

Six Moose crashes were also recorded.
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The estimated cost of the crashes that occurred in the vicinity of this ramp is $1,392600
Moosecrashes aranlikely to be reduced by improvementshe orrampand were therefore
not counted in crash reduction estimations (Se@iari.§.

3.1.1.4 Public Comments

A total of 41 commentgom the Metr@uestsurveywereassociated witthe northbound JBER

onrramp, 19 of which were related to congestion, 13 related-amp/merging lane

improvements, and three related to additional lane suggestions. The most common concern is

that merging traffic causes nbltound thoughvehicles to slow down and creates congestion

along the highway, Asometi mes up to Mul doono.
experiencing or observing these i siB-lhaedswithdur i ng
the suggestiongrovided as most respondents recommended a longer/separate merge lane or an
extended ramp length. Other suggestions included additional signage, safe driving education, and
lighting.

3.1.1.5 Conceptual Desigimprovements

The JBER northbound eramp currently prodes a ramp lengthalof roughly 1,0 feet, which
exceeds the PGDHRcommendetength of1,620 feetHowever,due to vehicle volumethe
ramp is projected to operate at LOS F by 20dthout added improvementEhe conceptual
design for thisampextend the parallel acceleration laneslto 1,500 feet andonversthe
entrancdypefrom taperto parallel as shown iRigure7. This would also lengthethhe ramp
lengthLa While this configuration would not improve the capacity operations by one letter
grade, and future operations would remain at LO®&¢conceptwould meetpreferred
operationaktandardsmprove merging movementgrovide continuity along the study corridor,
andpossiblyaddress public concerns in the arBlae conceptual desigimprovements are
delineatedn Table14, andthe conceptual design shown inFigure10.

Table 14. Conceptual Designmprovements for JBER Northbound On-Ramp

Ramp Characteristics Existing Concept
Ramp LengthLa, ft (measured from stopondition tostartof taper
based oiPGDHY 1690 2260

ParallelAccelerationlaneLa, ft (ramp merge area measured from 740 1500
nose ofpainted gore to end of tapdrased otHCM)
Note: The existing ramp lengtha is greater thanPGDHSrecommended and was increased to
accommodate the PGDHS typical parallel entrance ramp desigioaoeptal LA length as recommended
by the HCM.
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Figure 10. Conceptual Design forJBER Northbdund On-Ramp

Theareasurrounding theonceptual desigis free frompotential conflicts wittRight-of-Way
(ROW) boundaries anthappedvetlands Approximately480feet of guardrail on the left side of
the ramp wuld need to be removed and repladethe rampwere to beeconstucted Tablel5
summarizes the conceptual design impacts on the existing ramp.

Table 15. JBER Northbound On-Ramp: Potential Impacts on Existing Features

JBER Northbound: Potential Impacts on Existing Features
ROW None
Wetland None
Other Guardrailon Left Side

The construction cost of trenceptual design for the JBER northbouner@ampis
approximately %,217000.

3.1.1.6 Crash Reduction

The CMF for lengthening the emamp merge area from @4eet to 1500feet long is 0.76.
Applying this CMF to all the omamp crashes except for Moose crashegldveeduce the fyear
cost of crashes by $373,100.

3.1.2 Southbound
Figurellshows a summary of the resuitsm the three analysésr the JBERsouthbound on
ramp
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JBER SOUTHBOUND ON-RAMP

MERGE ANALYSIS:

« 2020 AADT VOLUME = 2990

* 2020 LOS = C (ACCEPTABLE)

« 2045 AADT VOLUME = 3901

* 2045 LOS = F (UNACCEPTABLE)
SPEED ANALYSIS:

1420-FT RAMP LENGTH DOES NOT
MEET PGDHS RECOMMENDATION BY
200-FT DIFFERENCE

CRASH ANALYSIS: 41 CRASHES

D: 12 [ U = -0.5% AVG. | Jl
R O RAMP GRADE | il

E':lD MERGE START MERGE
LANE TAPER LANE TAPER

Figure 11. JBER Southbound OnrRamp Location, Characteristics, and Data

3.1.2.1 HCS7Merge Analysis

Thesouthbound JBER eramp operates at an acceptable LO@@er 2020 volumeandan
unacceptable LOS F und2045 volumes. As volumes increase from 2020 to 204% brrramp
influence areapeedmerge speed) will be reduced from 59 mplabout44 mph, which is21
mphless than theostedhighwayspeed limitThe resulting speedsahis ramp,59 mph(2020)
and 44 mpK2045) are the lowest current and forecasteergespeedamongtheramps
analyzedTable16 summarizes themergeanalysis and results.

Table 16. JBER Southbound OnRamp Merge Analysis Data

JBER Southbound OnRamp Merge Analysis
Ramp Demand/Geometric Data (2020) (2045)
AADT 2990 3901
Merge Demand Volumerph 329 429
Measured Length of Acceleration Lft 660
Classification URBAN
Heavy Vehicle % 5
Analysis Results (2020) (2045)
On-Ramp Influence Area Speed, mph 59 44
Average Density, pc/mi/ln 29 n/a
LOS C F
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3.1.2.2 Speed Analysis

The southbound JBER emmpmay not provide the necessary length for driversstachthe
appropriate speed for merging, becausdPB®HSrecommendedalue ofL,is greater than the
existing lengthThe rampwould needapproximately 200 feehiadditional length toneetthe
minimumrecommended 5 for a full stop conditionMeanwhile, themeasured. 4 exceeds the
recommended length of 3384 (due to a larger painted nose measurepaaaording to the
PGDHS)by about 120 feefhefollowing tablesummarizes the existing ramp conditions

Table 17. JBER Southbound OnRamp Speed Analysis DatgExisting Conditions)

JBER Southbound OnRamp Speed Analysis
AverageRamp Grade, % -0.5
Measured L, ft 450
LaBased on 0 mph Stop Condition, ft 1620
Measured L, ft 1420
Additional L. per PGDHSTt 200

3.1.2.3 Crash Analysis
Table18 describes the crash experiencéhat ramp from 2013 through 2017.

Table 18. JBER Southbound OnRamp Crash Experience 2013 to 2017

. Number | Segment Average | Crash Crash Rate Comparison by

Location of Length
. AADT Rate Ramp
Crashes| (miles)

On-Ramp 0 0.23 3,160 - i I I
RampRelated ]
and Through 41 0.55 57,440 0.71
Roadway e s e

Note: Red rectangle indicates subject ramp.

Figure12 shows the crash type and severity for the 41 crashes that occurred in the vicinity of this
on-ramp.
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Figure 12. JBER Southbound OnRamp Crash Type and Severity, 2018 2017

A review of the crash data shows:

l

l

Nine Sideswipe crashes were recorded in the through roadway area for this ramp, with
three of these crashes involving vehicles merging from theaump.

Of the eight Ran off Road crashes, four involved vehicles that lost control when merging
from the onramp; two lost control and struck light poles, one went into a ditch and struck
the JBER fence, and one crossed the median and stmmkhboundehicle. The other

four crashes that were not related to theamp had similar circumstances, two vehicles
struck light poles, one ran into a traffic sign and one crossed the median andastruck
northboundvehicle.

Seven Overturn/Rollovers crashes were reported. One vehicle lost control on the on
ramp, another was changing lanes for a vehicle merging frormth&nap, one

hydroplaned on water in ruts, one overturned after striking a light pole, and the other
three lost control on icy/snowy roads.

Two of the seven rear end crashes involved vehicles braking for moose, and one involved
three or more vehicles.

Sewen Sideswipe crashes were reported, with two of these crashes involving vehicle
merging from the on ramp.

Nine Moose crashes were also recorded.

The estimated cost of the crashes that occurred in the vicinity of this ramp is $1,535200
Moosecrashesreunlikely to be reduced by improvements to therampand were therefore
not counted in crash reduction estimations (Se@&idr?.9.
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3.1.2.4 Public Comments

A total of 12 commentdrom the MetroQuest survayereassociated withhie southbound JBER
on-ramp, withfive congestiorrelated responsefiye on-rampimerging laneelated andtwo
driver errorrelated. A few respondengdtributedthe congestion as a result of merging traffic
and the military exit itself being backed up at tinfesurresponses shared a need for a longer
on-ramp andtwo suggested adding signalization fortering traffic.

3.1.2.5 Conceptual Desigimprovements

The JBER southbound emamp currerly provides a ramp length, of about 1,48 feet which
does not meet thtGDHSrecommended lengitf 1,620 feetDue to vehicle volumethe ramp

is projected to operate ahLOS F by the design ye2045without added improvementshe
conceptual design fahis rampextend theramp length Landconvetsthe entrancéype from
taperto parallel as shown iRigure7. This would also lengthethe parallel acceleration lane.L
While this configuration would not improve the capacity operations by one letter grade, and
future operations would remain at LOStiRe concepwould meetthe preferred operational
standardsmprove merging movementgrovide continuity along the study corridand

possibly address public concerns in the afé& conceptuatamp improvements are delineated
in Table19, andthe conceptual designshown inFigure?.

Table 19. Conceptual Designmprovements for JBER Southbound OnRamp

Ramp Characteristics Existing Concept
Ramp LengthLa ft (measured from stop condition startof taper
based olPGDHY 1420 1620

ParallelAccelerationanela, ft (ramp merge area measured from

nose of painted gore to end of tggeased otHCM) 660 1500
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Figure 13. Conceptual Design forJBER Southbound OnRamp

The area surrounding the conceptual design is free firaentialconflicts withROW
boundarieandmappedvetland The current ramp layout includes a paved bike trail along the
right side for the entire ramp lengtnd it continues southbound past the Muldoon Interchange
Approximately1,400 feebf pathwaywould need to beebuilt if the ramp were to be
reconstructedTable20 summarizes the conceptual design impacts on the existing ramp.

Table 20. JBER Southbound OnRamp: Potential Impacts on Existing Features

JBER Southbound: Potential Impacts on Existing Features
ROW None
Wetland None
Other Existing Bike Trailon Right

Theconstructiorncost ofthe conceptual design for the JBER southboundampis
approximately %,209000.

3.1.2.6 Crash Reduction

The CMF for lengthening the elamp merge area from 660 feet to 1,500 feet long is 0.66.
Applying this CMF to all of the omamp crashes except for Moose crashiesld reduce the
5-year cost of crashes by $422,400.
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3.2 N Eagle River Interchange
3.2.1 Southbound

The resultgrom the three analységr the North Eagle Rivesouhbound orrampare
summarized irfFigure14.

i * 2020 LOS = C (ACCEPTABLE)
1]+ 2045 AADT VOLUME = 3591
* 2045 LOS = D (ACCEPTABLE)

e p— ' — —— R

— T T —= = W -0.5% AVG. [
“= END MERGE ~—=<= START MERGE : RAMP GRADE
LANE TAPER o o ) LANE TAPER “° amm

i NG .
Lol AN y ‘,,’ ¢ \&\-';Q
SPEED ANALYSIS:
¥ 2640-FT RAMP LENGTH EXCEEDS B
{ PGDHS RECOMMENDATION BY 1020 FT 3 A
¥ CRASH ANALYSIS: 26 CRASHES

\C # PUBLIC COMMENTS RECEIVED: 65 ¥ 4

SO

Figure 14. N Eagle River Southbound ORRamp Location, Characteristics, and Data

3.2.1.1 HCS7Merge Analysis

Thesouthbound North Eagle River wamphasthe longest measuréd of the rampsn this
study andperates at aacceptable LOS @nder 2020 volumesndan acceptable LOB under
2045 volumesAs volumes increase from 2020 to 204% on-ramp influence area speéderge
speedwill be reducedrom 61 mph to 51 mph, which 8t mph below theostedhighway
speed limitTable21 summarizes the merge analysis and results
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Table 21. N Eagle River Southbound OrRRamp Merge AnalysisData

N Eagle River Southbound ORRamp Merge Analysis
Ramp Demand/Geometric Data (2020) (2045)
AADT 2512 3591
Merge Demand Volumerph 276 395
Measured Length of Acceleration Lft 1360
Classification SMALL URBAN
Heavy Vehicle % 5
ReportValues (2020) (2045)
On-Ramp Influence Area Speed, mph 61 51
Average Density, pc/mi/ln 27 47
LOS C D

3.2.1.2 Speed Analysis

The southbound North Eagle River-camphas sufficient acceleration lane length for drivers to
achieve the desirable highway speeibr to merging Themeasured., beginning athe North

Eagle River Access Road intersection is approximately 1,020 feet greater tiBDHS
recommended lengtin addition, the measured; is more than three timeke recommended

length 0f300feet, which indicates that merging drivers have enough space to properly locate an
opening within the through traffi€Compared to the other ramps in in this study, the southbound
North Eagle River omamp has the longest measuredhd Ly lengths.Table22 summarizes the
existing ramp conditions

Table 22. N Eagle River Southbound OrRRamp Speed Analysis DatgExisting Conditions)

N Eagle River Southbound On-Ramp Speed Analysis
AverageRamp Grade, % -0.5
Measured L, ft 930
LaBased on 0 mph Stop Condition, ft 1620
Measured bk, ft 2640
Additional La per PGDHSft -1020

3.2.1.3 Crash Analysis

Twenty-six crashes were reported in the vicinity of thisramp from 2013 to 2017, including 17

Rear End crashes recorded in the through roadway area. Eleven of these crashes occurred during
the weekday morning peak hour (6 am to 8 am). During the steidlydp friction and backups

due to morning peak hour traffic merging from the southboundiEagle River oramp

(upstream of the North Eagle River ramp&re typical. However, in 2020, an additional

southbound lane and new bridge over Eagle River atveuth Eagle River and Hiland were
completed, easing merge conditions. Because these morning peak hour rear end crashes were
likely already mitigated by the 2020 upgrades, they were removed from the crash analysis,
reducing the number of analyzed crastiem 26 to 15.
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Table23 describes the crash experience on and tmesrampfrom 2013 through 2017.

Table 23. N Eagle RiverSouthbound OnRamp Crash Experience 2013 to 2017

. Number | Segment Average | Crash Crash Rate Comparison by
Location of Length
. AADT Rate Ramp
Crashes| (miles)
On-Ramp 2 0.37 2,440 1.21 l I I
l_|_£
RampRelated B
and Through 13 0.93 37,290 0.21
Roadway r T — T T T T T T T T T 1

Note: Redrectangle indicates subject ramp.

Figurel5 shows the crash type and severity for iberashes that occurred in the vicinity of this
on-ramp.
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Figure 15. N Eagle River Southbound OrRRamp Crash Type and Severity, 2013 to 2017
A review of the crash data shows:

1 SixRear End crashes were recorded in the through roadway area for thiOraeab.

these crashes occurred during the weelaaningpeakhour (6pm to 8 pm), four

occurred between the hour from 8 am to 9 am and one occurred between 11 am and noon.
1 Of the $x Sideswipe crashes, three were attributed to ramp merging.
1 Fourof the crashes involved three or more vehicles.

The estimated cost of the crashes that occurred in the vicinity of this ramp4iSE.
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3.2.1.4 Public Comments

A total of 65 commentdrom the MetoQuest survewereassociated witthe southbound North
Eagle River orramp,which was the most comments received by a ramp in this diatg that

many of the comments point to backup and delay at North Eagle River resulting from S Eagle
River southboud onramp deficiencies, which have since been resolved (additional southbound
lane added betweero@th Eagle River and Hiland and new bridge over Eagle River completed
in 2020)

There were 21 suggestions regarding additional lanes, 33 comments voicieghcmnc

congestion within the area, and 8 responses pertainingftango/merging lane improvements.

The prevailing suggestion for additional lanes is to continue the merge lane as an added lane, as a
solution to the heavy congestion. While most resporsdempport the additional third lane,

others also recommended alongeroa mp, traffic metering | ights,
|l ane no |l ess than 0.5 miles. 0

Most respondents trace the congestion to the metgaifffic, becauselrivers seem unable to

at ain speed on the ramp. The traffic at this p
and goo condition and movi negncoutdsingregvyy at i ts be
congestion mostly in the morning, specifically betweda 8:30am The preceding concerns
combinedwitu s er s 6 concelranwse athean asiatbreimbymntud e 0t a efi =AYy
experienced as well as the many accidémspublicreported in this area.

3.2.1.5 Conceptual Desigimprovements

TheNorth Eagle River southbound wampcurrentlyprovides aamp length_, of nearly 2,640
feet, which exceedhe PGDHSrecommendetength of1,620fed. Due to vehicle volumethe
ramp is projectetb continueoperationsat an adequate LOS in 2045without added
improvementsTheconcepual design for thisamp convels theentranceype from tapeto
parallelasshown inFigure6. This would lengthen botthe ramp length and parallel
acceleration lane A. While this configuration would not improve the capacity operations by one
letter grade, and future operations would remain at LO&®c¢onceptvould meet the preferred
operationaktandardsmprove merging movementsrovide continuity along the study corridor,
andpossiblyaddress public concermsthe areaThe conceptual desigimprovements are
delineated infable24, andthe corceptual design ishown inFigure16.

Table 24. Conceptual Designmprovementsfor N Eagle River Southbound OnRamp

Ramp Characteristics Existing Concept
Ramp LengthLa ft (measured from stop condition startof taper
based oiPGDHY 2640 2860

Pa_raIIeIAcceIeratioriane La, ft (ramp merge area from nose of 1360 2180
painted gore to end of tapérased otHCM)
Note: The existing ramp lengtha is greater thanPGDHSrecommended and was increased to
accommodate the PGDHS typical parallel entrance ramp design.
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Figure 16. ConceptuaIDesign forN Eaglé E&iverSouthbound OnRamp

Theareasurroundinghe conceptual desigsa free from potential conflicts with ROW
boundaries anthappedvetlandsas well as width constraint§able25 summarizes the
conceptual design impacts on the existing ramp.

Table 25. N Eagle RiverSouthbound OnRamp: Potential Impacts on Existing Features

N Eagle River Southbound:Potential Impacts on Existing Features
ROW None
Wetland None
Other None

The construction cost of trnceptual design for the North Eagle River southbounchompis
approximately $,416,000

3.2.1.6 Crash Reduction

The CMF for lengthening the elamp merge area from BBfeet to 2,B0feet long is 0.67.
Applying this CMF to all the omamp crashes would reduce thgéar cost of crashes by
$371,650.

3.3 S Birchwood Interchange

3.3.1 Northbound
Theresultsfrom the three analysésr the South Birchwood northbound-camp are
summarized irFigurel7.
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MERGE ANALYSIS:

« 2020 AADT VOLUME = 433
+2020 LOS = C (ACCEPTABLE)
« 2045 AADT VOLUME = 491

* 2045 LOS = E (ACCEPTABLE)

o] SPEED ANALYSIS:
2470-FT RAMP LENGTH EXCEEDS

PGDHS RECOMMENDATION BY 850 FT
CRASH ANALYSIS: 26 CRASHES e
™| # PUBLIC COMMENTS RECEIVED: 10 | /%
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Figure 17. S Birchwood Northbound OnRamp Location, Characteristics, and Data

3.3.1.1 HCS7Merge Analysis

Thenorthbound South Birchwood enampoperates aan acceptable LOS C aldunder the
2020 and2045 volumes respectivelyAs volumes increase from 2020 to 20#%e on-ramp
influence area spedtherge speedyill be reducedrom 60 mphto roughly53 mph, which is
12 mph underthe postedhighway speed limifTable26 summarizes the merge analysis and
results

Table 26. S Birchwood Northbound OnRamp Merge Analysis Data
S Birchwood Northbound On-Ramp Merge Analysis

Ramp Demand/Geometric Data (2020) (2045)
AADT 433 491
Merge Demand Volumesph 48 54
Measured Length of Acceleration Lft 605

Classification

SMALL URBAN

Heavy Vehicle %

5

Report Values (2020) (2045)
On-Ramp Influence Area Speed, mph 60 53
Average Density, pc/mi/ln 25 41
LOS C E

3.3.1.2 Speed Analysis

Thenorthbound South Birchwood enamp has sufficient acceleration lane lengthdioversto
reachthedesirablehighwayspeedorior to merging Themeasured., beginning at the South
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Birchwood Loop Road intersecti@xceedthe PGDHSrecommended length by aibt 850 feet
In addition themeasured g exceedshe recommendel@ngth of300 fed by about140 feet,
which implies thamergingdrivershave enough spade properlylocate an opening within the
through traffic. Table27 summarizes thexisting ramp conditions

Table 27. S Birchwood Northbound OnRamp Speed Analysis DatgExisting Conditions)

S Birchwood Northbound On-Ramp Speed Analysis
AverageRamp Grade, % -1.5
Measured L, ft 440
LaBased on 0 mph Stop Condition, ft 1620
Measured L, ft 2470
Additional La per PGDHSt -850

3.3.1.3 Crash Analysis
Table28 showsthe calculated crash rates foashes that occurred andnear this ramp from
2013 through 2017.

Table 28. SBirchwood Northbound On-Ramp Crash Experience 20130 2017

Location Nur:fber SLeegnmg]nt Average | Crash Crash Rate Comparison by
9 AADT | Rate Ramp
Crashes| (miles)
On-Ramp 1 0.42 450 2.87
I_I_I'.'!
RampRelated ]
and Through 25 0.85 37,290 0.43
Roadway e e e e

Note: Red rectangle indicates subject ramp.
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Figure18shows the crash type and severity for the 26 crashes that occurred in the vicinity of this
on-ramp.
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Figure 18. S Birchwood Northbound On-Ramp Crash Type and Severity, 2013 to 2017

A review of the crash data showekevenRear End crashes were recorded in the through roadway
area for this ramp, with seven of the crashes occurring during the weekdasaghour (4 pmi
6 pm), and four crashes involved four vehicles.

The estimated cost of the crashes that occurred in ¢ivatyiof this ramp is $1,197,400

3.3.1.4 Public Comments

A total of 10 commentdrom the MetroQuest surveyereassociated witthe northbound South
Birchwood onramg 5 comments were related to congestion tandewere related ton-

rampimerginglane improverants Respondents reported experiencing blind spots going up the
ramp, as well as the taper causing drivers to
that were submittedonsisted o& longer orramp and an extra lane for the merging traffic.

3.3.1.5 Conceptual Desigimprovements

The SouthBirchwood northbound erampcurrently provides a ramiength L, of approximately
2,470 feet which exceeddte PGDHSecommendtionof 1,620feet.Due to vehicle volumes

the ramps projected ta@ontinueoperatonsat an adequate LOSin 2045without added
improvementsThe conceptual design for thiamp convesdthe entrancéype from tapeto

parallel as shown ifigure6. This would lengthen both theamp length kand parallel
acceleration lane A. While this configuration would not improve the capacity operations by one
letter grade, and future operations would remain at LOSescdnceptvould meet the preferred
operationaktandardsimprove merging movementgrovide continuity along the study corridor,
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and pasiblyaddresgublic concerngn the areaTheconceptual desigimprovements are
delineatedn Table32, andthe conceptual design shown inFigure19.

Table 29. Conceptual Designmprovements for S Birchwood Northbound On-Ramp

Ramp Characteristics Existing Concept
Ramp Length L ft (measured from stop condition to start of taper
based oiPGDHY 2470 2540

ParallelAccelerationlane La, ft (ramp merge area from nose of 605 620
painted gore to end of tapérased otHCM)
Note: The existing ramp length: is greater than recommended and was increased to accommodate the

PGDHS typical parallel entrance ramp design.
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Figure 19. Conceptual Design forS Birchwood Northbound On-Ramp

The area surrounding tleenceptual desigis free from potential conflicts witROW

boundaries anthappedwvetlands The ptentialimprovements may impact the nearby pedestrian
pathway and retaining walls may be needed if the ramp were to be reconsifbetedst of a

total retaining wall lengtlof roughly 590 feetwvas estimated and included in the total
construction cost for this rampable 30 summarizes the conceptual design impacts on the
existing ramp

Table 30. S Birchwood Northbound On-Ramp: Potential Impacts on Existing Features

S Birchwood Northbound: Potential Impacts on Existing Features
ROW None
Wetland None
Other Pedestrian Path on Left
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The construction cost of trenceptual design for the South Birchwood northboundaonmpis
approximately $,019000.

3.3.1.6 Crash Reduction

The CMF for lengthening the elamp merge area from 605 feet @06eet long is 0.99.
Applying this CMF to all of the omamp crashes would reduce thgédar cost of crashes by
$6,450.

3.3.2 Southbound
The resultgrom the three analysdgr the South Birchwood southbound-camp are
summarized irFigure20.

MERGE ANALYSIS:
54 2020 AADT VOLUME = 1453
*2020 LOS = C (ACCEPTABLE)
| * 2045 AADT VOLUME = 1646
|» 2045 LOS = E (ACCEPTABLE)
 SPEED ANALYSIS:
% 2120-FT RAMP LENGTH EXCEEDS
PGDHS RECOMMENDATION BY 500 FT
CRASH ANALYSIS: 47 CRASHES %
# PUBLIC COMMENTS RECEIVED: 23 [ '
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Figure 20. S Birchwood Southbound ORRamp Location, Characteristics, and Data

3.3.2.1 HCS7Merge Analysis

The southbound South Birchwood-ceimp operates at an acceptable LO&@er 2020
volumesandan acceptableOS E under2045 volumes As volumes increase from 2020 to 2045,
the onrampinfluence area speecérge speedvill be reducedrom 60 mphto 52 mphwhich

is 13 mphless tharthe postedhighway speed limit. These merge analysis resultsiargar to
those of the northbound SouBirchwood onrramp, despite the 2020 and B0blumes being
overthreetimes greater. This difference in resulting demand volumes is most likely byfsleé
longermeasured.» for the southbound eramp, thus generating identical LOS critefiable31
summarizesite merge analysis and results

40



Glenn Highway: Airport Heights to Parks Highway Rehabilitation

CFHWY005430001656
RampTraffic and Safety Analysis Study
August2021

Table 31. S Birchwood Soutlbound On-Ramp Merge Analysis Data

S Birchwood Southbound OrRamp Merge Analysis

Ramp Demand/Geometric Data (2020) (2045)
AADT 1453 1646
Merge Demand Volumerph 160 181

Measured Length of Acceleration Lt

800

Classification

SMALL URBAN

HeavyVehicle %

5

Report Values (2020) (2045)
On-Ramp Influence Area Speed, mph 60 52
Average Density, pc/mi/ln 26 43
LOS C E

3.3.2.2 Speed Analysis

The southbound South Birchwood-caemp has sufficient acceleration lane length for drivers to
achieve thalesirable highway speegatior to merging The measureta beginning at the South
Birchwood Loop Road intersectiaxceeds the PGDH®commended length by about 500 feet
Thereareno present speecbntrolling devics at the right turn onto the ramp, so therhph

initial speed condition may be considered for future analiggever, thdull stop condition is
still applied inobservatiorof the leftturning vehiclesThemeasured 4 also exceedthe
recommendetengh of 300 ke by nearly80 feef which indicateshat merging drivers have
enough space to properly locate an opening within the through tretdollowing table
summarize the existing ramp conditions

Table 32. S Birchwood Sowhbound On-Ramp Speed Analysis DatgExisting Conditions)

S Birchwood Southbound OnRamp Speed Analysis
AverageRamp Grade, % +1
Measured L, ft 380
LaBased on 0 mph Stop Condition, ft 1620
Measured b, ft 2120
Additional L. per PGDHS$ft -500
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3.3.2.3 Crash Analysis
Table33 describes the crash experience on and tiesramp from 2013 through 2017.

Table 33. S Birchwood Southbound OnRamp Crash Experience 2013 to 2017

. Number | Segment Average | Crash Crash Rate Comparison by

Location of Length
. AADT Rate Ramp
Crashes| (miles)

On-Ramp 5 0.36 1,460 5.22 0 l I
RampRelated ]
and Through 42 0.83 37,280 0.74
Roadway e e

Note: Red rectangledicates subject ramp.

Figure21 shows the crash type and severity for the 47 crashes that occurred in the vicinity of this
orn-ramp.
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Figure 21. S Birchwood Southbound OnrRamp Crash Type and Severity, 2013 to 2017
A review of the crash data shows:

1 Three suspected serious injury crasiese reportedOn February 13, 201&ound 9 am,
a vehicle overturned in the median after overcorrecting from drifting too far off on the
right shoulderOn September 13, 2013 around 11 pm, an Overturn/Rollover occurred, but
the driver did not remember the circumstances leading up todkk.Gn May 24, 2017
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around 10 pm, a driver hydroplaned on water in ruts, struck the guardrail/barrier and
careened into the median.

1 Twelve Rear End crashes were recorded in the through roadway area for this ramp. Four
occurred during the weekday am péé@lami 8 am).

1 Eleven Ran off Road crashes were reported. Two of these crashes occurred en the on
ramp: a vehicle struck a light pole and knocked it down and a second vehicle swerved to
avoid the downed light pole. Three crashes were related to rampngnesge vehicle
lost control and struck trees and a fence, another hydroplaned on standing water when
merging and the third lost control on ther@mp, hit the guardrail, crossed the median
and was struck by a vehicle travellingrthbound Of the six otler Ran off Road crashes,
two involved vehicles parked on the shoulder, two occurred when vehicles lost control
and crossed the median, one vehicle hit a traffic sign and another vehicle slid down the
embankment and into trees.

1 Three Moose crashes were atsoorded.

The estimated cost of the crashes that occurred in the vicinity of this ramp is $4,162&00
Moosecrashes aranlikely to be reduced by improvements to therampand were therefore
not counted in crash reduction estimations (Se@&iGr2.9.

3.3.2.4 Public Comments

A total of 23commentdrom the MetroQuest survayereassociated witthe southbound South

Birchwood onramp, the majority of which wer@med at congestion issues and the need for

additional lanes. Most respondents reported congestion as caused by slow merging traffic, with

some experiencing traffic jams in the mornings and coinciding with buses and inexperienced

drivers (most likely in tkb early morning and afternoon from Chugiak High School). Many

suggest adding a third lane continuing fromtheoamp Af or Eagl e River tra
the Glenn so as not to i mpede the southbound t

In regard to ramp improvements, respondents expressed that there is poor visibility within the
merge lane as well as an inadequate ramp length and rise that do not provide enough time for
cars to decide if it is safe to merge. To avert any issues with the merging traffi;gspondent
shared that moving to the left lane before this juncture helps, especially in the winter. One user
reported seeing many accidents in this area, and another suggested the application of
informational signs when traffic must be diverted aan obstruction or detoured.

3.3.2.5 ConceptudDesignimprovements

The South Birchwood southbound-cempcurrentlyprovidesa ramp lengti., of about 2,120
feet, which exceeds the PGDH&ommenddlength of1,620 feetDue to vehicle volumethe
ramp is projeted to continue operations at adequate LOE in 2045without added
improvementsHowever, the highest crash rates were reported dbttation Theconceptual
design for thisgampextend theparallelacceleration lanka to 1,000 feet andonversthe
entrancdype from tapeto parallel as shown iRigure7. This would also lengthetihe ramp
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length L. While this configuration would not improve the capacity atiens by one letter
grade, and future operations would remain at LO®i& cobncepivould meet the preferred
operationaktandardsmprove merging movementgtovide continuity along the study corridor,
and pasiblyaddress public concerimsthe areaThe conceptuatampimprovements are
delineatedn Table34, andthe conceptual design $hown inFigure22.

Table 34. Conceptual Designmprovements for S Birchwood Southbound OnRRamp

Ramp Characteristics Existing Concept
Ramp Length L ft (measured from stop condition to start of taper
based olPGDHY 2120 2420

ParallelAccelerationlane La, ft (ramp merge area from nose of 800 1000
painted gore to end of tapérased otHCM)
Note: The existing ramp length: is greater than recommended and was increased to accommodate the

PGDHS typical parallel entrance ramp design @mteptual A length as recommended by the HCM.
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Figure 22. Conceptual Design forS Birchwood Southbound OrRamp

Theareasurrounding theonceptual desigis free frompotential conflicts wittmapped

wetlands. The design may introduce possible impacts to R@Wdariesand a retaining wall
may be installed to mitigate potential impacts to Shims StRegaiining walls can be considered
as the primary mitigation measure for the potential ROW impactghancbst of a total

retaining wall length of roughly 120 feetasestimated and included in the total construction
cost for this rampApproximately960feet of guardraialongboth sides of the ramp wuld need

to be removed and replacédhe rampwere to beeconstruatd Table35 summarizes the
conceptual desigimpacts m the existing ramp
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Table 35. S Birchwood Southbound OrRamp: Potential Impacts on Existing Features

S Birchwood Southbound:Potential Impacts on Existing Features
ROW Yes
Wetland None
Other Guardrail on Both Sides, Shims St

The construction cost of trmnceptual design for the South Birchwood southbounthompis
approximately$963000.

3.3.2.6 Crash Reduction

The CMF for lengthening the emamp merge area from 8@eet to 1,000 feet long is A9

Applying this CMF to all of the omamp crashes except the Moose crashes would reduce the 5
year cost of crashes by $374,800.

3.4 N Birchwood Interchange

3.4.1 Northbound
The resultgrom the three analységr the North Birchwoodnorthboundon-rampare
summarized irFigure23.
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Figure 23. N Birchwood Northbound On-Ramp Location, Characteristics, and Data

3.4.1.1 HCS7Merge Analysis

The northbound Nwh Birchwood orrampoperates atn acceptable LOS Gnder 2020
volumesandan acceptable LOE under2045 volumes. As volumes increase from 2020 to 2045,
theon-ramp influencearea speefmerge speed) will be reduced from 60 m@kb2 mphwhich
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is 13 mph less than thpostedhighway speed limitAmongthe rampsanalyzedthis ramp had
the shortest measured length Table36 summarizes the merge analysis and result

Table 36. N Birchwood Northbound On-Ramp Merge AnalysisData

N Birchwood Northbound On-Ramp Merge Analysis

Ramp Demand/Geometric Data (2020) (2045)
AADT 1364 1545
Merge Demand Volume 150 170
Measured Length cAcceleration La, ft 520

Classification

SMALL URBAN

Heavy Vehicle %

5

Report Values (2020) (2045)
On-Ramp Influence Area Speed, mph 60 52
Average Density, pc/mi/ln 26 44
LOS C E

3.4.1.2 Speed Analysis

The northbound North Birchwood eamp has sufficient acceleration lane lengthdiaversto
achieve the desirableghwayspeed prior to mergind@he ramp has an average grade4éb,
which would warrant a speed change lane adjustment factor that ,sdbd#eecommenddd,
length The measureta beginning at the Birchwood Loop Road intersection exceeds the
PGDHSrecommended length by about 450 fdéte existingL g is alsogreaterthan the
recommende@00 fed by aboutl10fed, whichindicatesthat merging drivers have enough
space to properly tate an opening within the through traffi@ble37 following table
summarizes thexisting ramp conditions

Table 37. N Birchwood Northbound On-Ramp Speed Analysis DatgdExisting Conditions)
N Birchwood Northbound On-Ramp Speed Analysis

AverageRamp Grade, % -4

Measured b, ft 410
LaBased on 0 mph Stop Condition, ft 970
Measured bk, ft 1420
Additional La per PGDHSft -450
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3.4.1.3 Crash Analysis
Table38 describes the crash experience on raealr this ramp from 2013 through 2017.

Table 38. N Birchwood Northbound On-Ramp Crash Experience 2013 to 2017

Number | Segment
Location of Length
Crashes| (miles)

On-Ramp 1 0.20 1,260 217 |I| ' I

RampRelated
and Through 18 059 36,740 0.46
Roadway R e

Average | Crash Crash Rate Comparison by
AADT Rate Ramp

T T T T T T T T 1

Note: Redrectangle indicates subject ramp.

Figure24 shows the crash type and severity for the 19 crashes that occurred in the vicinity of this
on-ramp.
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Figure 24. N Birchwood Northbound On-Ramp Crash Type and Severity, 2013 to 2017

Seven Rear End crashes were recorded in the through roadway area for this ramp, with three of
the crashes occurring during the weekday evening peak hour {46gym).

ThreeMoose crashes were recorded.

The estimated cost of the crashes that occurred in the vicinity of this ramp is $78hé00
Moosecrashes aranlikely to be reduced by improvements to therampand were therefore
not counted in crash reduction estimations (Se@&idil.§.
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3.4.1.4 Public Comments

A total of 15 commentdrom the MetroQuest survayereassociated ih the northbound North

Birchwood onramp,5 of which were regarding congestion in the area and 7 regarding

improvements to then-rampmerging lane. Several respondents mentioned not having enough
time/distance on the ramp to enter the highway efficeas well as a slowdown in speed for

both the highway drivers and those merging. Two comments were made about the grade of the
ramp hindering the driverds view of the oncomi
the | anes to Yet d htrlreee Wadill Iteh/ePavamer i nterchan

3.4.1.5 Conceptual Desigimprovements

The North Birchwood northbound emmpcurrenty provides a ramp length, of roughly

1,420 feet whichexceedshe PGDHSrecommenddlength of970fed. Due to vehicle volumes
the ramp is projected wontinueopemtionsat an adequate LOSin 2045without added
improvementsTheconceptual design for thiamp convedtheentrance type from tapé&
parallel as shown iRigure6. This would lengthen botthe ramp length 4and parallel
acceleration lane A. While this configuration would not improve the capacity operations by one
letter grade, and future operations would remain at LO8escdncept would meet the preferred
operational standardsnprove merging movementsrovide continuityalong the study corridor
and potentiallyaddrespublic concerns in the area. Tbenceptual desigmprovements are
delineated inrable39, andthe conceptual design shown inFigure25.

Table 39. Conceptual Designmprovements for N Birchwood Northbound On-Ramp

Ramp Characteristics Existing Concept
Ramp Length L ft (measured from stop condition to start of taper
based oiPGDHY 1420 1340

Pa_rallelAcceIeratioriane La, ft (ramp merge area from nose of 520 540
painted gore to end of tap&ased otHCM)
Note: The existing ramp lengthis greater thaRGDHSrecommended and wawdified to accommodate
the PGDHS typical parallel entrance ramp desigre conceptual . is less than the existing due to an

existing taper length that is significantly less than 300 feet.
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Figure 25. Cbnceptual Design forN Birchwood Northbound On-Ramp

The area surrounding tleenceptual desigis free from potential conflicts with ROW
boundaries anthappedwvetlands. Approximatelp70feet of guardrail on theght side of the
ramp would need to be removed and replackethe rampwere to baeconstruad. Table40
summarizes the conceptual design impacts on the existing ramp

Table 40. N Birchwood Northbound On-Ramp: Potential Impacts on Existing Features

N Birchwood Northbound: Potential Impacts on Existing Features
ROW None
Wetland None
Other Guardrail on Right Side

The construction cost of tlenceptual design for the North Birchwood northboundampis
approximately $99,000.

3.4.1.6 Crash Reduction

The CMF forlengthening the omamp merge area fron2b feet to540feet long is 0.9.

Applying this CMF to all of the omamp crashes except for Moose crashes would reduce the 5
year cost of crashes bg $50

3.4.2 Southbound
Figure26 displays a summary of the resuitsm the three analysésr theNorth Birchwood
souhbound orramp
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%\/ N BIRCHWOOD SOUTHBOUND ON-RAMP g
MERGE ANALYSIS: S : )
* 2020 AADT VOLUME = 1753 ‘
+ 2020 LOS = C (ACCEPTABLE)
+ 2045 AADT VOLUME = 1986
« 2045 LOS = E (ACCEPTABLE)
SPEED ANALYSIS:

[

...‘

220-FT DIFFERENCE
CRASH ANALYSIS: 14 CRASHES ‘
# PUBLIC COMMENTS RECEIVED: 13

1410-FT RAMP LENGTH DOES NOT » f . P

MEET PGDHS RECOMMENDATION BY '\\ J /
ST

o

-1% G. —
RAMP GRADE ==
— )

: START MERGE
LANE TAPER i s

END MERGE
LANE TAPER

i i

OnrRamp Location, Characteristics, and Data

Figure 26. N Birchwood Southbound

3.4.2.1 HCS7Merge Analysis

Thesouthbound North Birchwood erampoperates aanacceptable LOS @nder2020
volumesandan acceptableOS E under2045volumes As volumes increase fro020to 2045,
theon-ramp influence area speéuerge speed) will be reduced fr@@ mphto 52 mphwhich
is 13mph below theostedhighway speed limifTable41 summarizes thenergeanalysis and
results.

Table 41. N Birchwood Southbound OnrRamp Merge Analysis Data
N Birchwood Southbound OnRamp Merge Analysis

Ramp Demand/Geometric Data (2020) (2045)
AADT 1753 1986
Merge Demand Volumerph 193 218
Measured Length of Acceleration Lft 700

Classification

SMALL URBAN

Heavy Vehicle %

5

Report Values (2020) (2045)
On-Ramp Influence Area Speed, mph 60 52
Average Density, pc/mi/ln 26 44
LOS C E

3.4.2.2 Seed Analysis
The southbound North Birchwood @amp may not provide the necessary length for drivers to
reachtheappropriatespeedor merging because the PGDH&commendedl, is greater than
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the existing lengthThereareno present speecbntrolling devics at the right turn onto the
ramp, so the 15nph initial speeaondition may be considered for future analyiswever, the
full stop conditionis still applied in observation of the lefirning vehicles. The rampould
needapproximately 220 feet in additional length to meet the minimum recomménded
Meanwhile, themeasured.q is aboutdoubletherecommended 30@&#&, which implies that
merging drivers have enough space to properly locate an opening within thehttnaftig. The
following tablesummarize the existing ramp conditions

Table 42. N Birchwood Southbound OrRamp Speed Analysis DatgExisting Conditions)

N Birchwood Southbound OnRamp Speed Analysis
AverageRamp Grade, % -1
Measured L, ft 600
LaBased on 0 mph Stop Condition, ft 1620
Measured L, ft 1410
Additional La per PGDHSft 220

3.4.2.3 Crash Analysis
Table43 describes the crash experiemsgr this ramp from 2013 through 2017.

Table 43. N Birchwood Southbound OrRamp Crash Experience 2013 to 2017

. Number | Segment Average | Crash Crash Rate Comparison by

Location of Length
. AADT Rate Ramp
Crashes| (miles)

On-Ramp 0 0.19 1,870 - lI l 'I
RampRelated
and Through 14 056 36,740 0.37
Roadway -_—— v

Note: Red rectangle indicates subject ramp.
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Figure27 shows the crash type and severity for the 14 crashes that occurred in the vicinity of this
on-ramp.
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Figure 27. N Birchwood Southbound OnRamp Crash Type and Severity, 2013 to 2017

Four Overturn/Rollover crashes were reported. Two of these resulted when the driver fell asleep,
one occurred when a driver was swerving to avi
wheel got pulled into the snow berm.

Four Moose crashes were@lecorded.

The estimated cost of the crashes that occurred in the vicinity of this ramp is $536,€00
Moosecrashes aranlikely to be reduced by improvements to therampand were therefore
not counted in crash reduction estimations (Se@idt2.9.

3.4.2.4 Public Comments

A total of 13 commentgBom the MetroQuest surveyereassociated witthe southbound North
Birchwood onramp. The majority of comments were reldto congestion, and the others

covered a variety of categories. The congestaated responses expressed concern for entering
traffic merging at low speeds, thus slowing dawghwaydrivers or motivating them to avoid
yielding. One respondent reportegperiencing the effects of congestion in the morning, and that
it takes fAupwards of 35 minuteso to get throuocg
Hiland. The suggestions were fairly simitarsuggestions for other ramipsthat they included
anextension of the merging lane, a longeframp, or the addition of a third lane from

Birchwood through Eagle River. One respondent suggested a frontage road to be installed from
North Birchwood to South Eagle River on the right side of the Glenn Highway.

3.4.2.5 Conceptual Desigimprovements

TheNorth Birchwoodsouhbound orrampcurrently provides a ramp length of about1,410
feet whichdoes not medahe PGDHSrecommenddlength of1,620feet However,due to
vehicle volumeshe ramp will continue to operate at an adequate EQ52045without added
improvementsThe conceptual design for thiamp extend theramp length kandconversthe
entrancdype from tapeto parallel as shown iRigure6. This would also lengthethe parallel
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acceleration lane A While this configuration would not improve the capacity operations by one
letter grade, and future operations would remain at LOBeE;anceptvould meet the preferred
operational standardgnprove merging movementgtovide continuity along the study corridor,
and possibly resolvpublic concerngn the areaTheconceptual desigimprovements are
delineated inrable44, andthe conceptual design $hown inFigure28.

Table 44. Conceptual Designmprovements for N Birchwood Southbound On-Ramp

Ramp Characteristics Existing Concept
Ramp Length L ft (measured from stop condition to start of taper
based oiPGDHY 1410 1620

ParallelAccelerationlane La, ft (ramp merge area from nose of

painted gore to end of tapéased otHCM) 700 930

LEGEND
1 CUT LIMITS
FILLLIMITS gm

RIGHT-OF-WAY

Figure 28. Conceptual Design forN Birchwood Souhbound On-Ramp

Theareasurroundinghe conceptual desiga free from potential conflicts with ROW

boundaries anthappedvetlandsA retaining wall may be installed as a way to mitigate
potential impacts on Pilots Ro#dhe ramp were to be reconstructéthe cost of a retaining

wall lengh of roughly 140 feetvas estimated and included in the total construction cost for this
ramp.The existing guardrail on the lefide of the rampvould not be affected by the design.
Table45 summarizes the conceptual design impacts on the existing ramp
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Table 45. N Birchwood Souhbound On-Ramp: Potential Impacts on Existing Features

N Birchwood Southbound Potential Impacts on Existing Features
ROW None
Wetland None
Other Pilots Rd

The construction cost of trmnceptual design for the North Birchwood southboundamnpis
approximately 873000.

3.4.2.6 Crash Reduction

The CMF for lengthening the emamp merge area froifD0feet to B0 feet long is 0.89.
Applying this CMF to all of the omamp crasheexcept for Moose crashesuld reduce the
5-year cost of crashes by $38,850.

3.5 S Peters Creek Interchange

3.5.1 Northbound
Figure29 summarizes the resuli©m the three analysésr the South Peters Creek nobibund
on-ramp

"5 MERGE ANALYSIS:
" "3+ 2020 AADT VOLUME = 768
% 4] » 2020 LOS = C (ACCEPTABLE)

| 2045 AADT VOLUME = 870

" |+ 2045 LOS = E (ACCEPTABLE)
SPEED ANALYSIS:
1450-FT RAMP LENGTH DOES NOT
MEET PGDHS RECOMMENDATION
BY 170-FT DIFFERENCE
CRASH ANALYSIS: 14 CRASHES
| # PUBLIC COMMENTS RECEIVED: 4

SE— 1.5% AVG.
== RAMP GRADE |

START MERGE
LANE TAPER

N-RAMP

EK el »
S PETERS CRE «ﬁ by
= ;

J:\" b ) i '} "

DY [T

Flgure 29. S Peters CreekNorthbound On-Ramp Locatlon Characteristics, and Data

3.5.1.1 HCS7Merge Analysis
Thenorthbound South Peters Creekmampoperates at an acceptable LOS C Bnohder2020
and 204 volumes respectivelyAs volumes increase fro2020to 2045, the onrrampinfluence
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area speediferge speedwill be reduced from 60 mpto 53mph,which is12 mph lower than
thepostedhighway speed limitTable46 summarizes the merge analysis and results

Table 46. S Peters Creek Northbound OARamp Merge Analysis Data

S Peters Creek Northbound OrRRamp Merge Analysis

Ramp Demand/Geometric Data (2020) (2045)
AADT 768 870
MergeDemand Volumevph 84 96
Measured Length of Acceleration Lft 550

Classification

SMALL URBAN

Heavy Vehicle %

5

Report Values (2020) (2045)
On-Ramp Influence Area Speed, mph 60 53
Average Density, pc/mi/ln 25 42
LOS C E

3.5.1.2 Speed Analysis

Thenorthbound South Peters Creekmmpmay not provide a sufficient length fdrivers to
achieve the desirable highway speed, because the P@&Edd8imended 4is greater than the
existing lengthThere areno speedcontrolling devics atthe right turn ord the rampso thel5
mphinitial speed conditiomay be considered for future analyst®wever the full stop
condition isstill appliedin observation of the lefiurning vehiclesThe rampwould need
approximately 270 feet in additional length to meet the minimum recomméndiikanwhile,
themeasured ¢ is about the same as trecommendedength which implies that merging
drivers have enough space to properly locate an opening within the thraffghThe
following tablesummarizes thexistingrampconditions

Table 47. S Peters Creek Northbound OrRamp Speed Analysis Datg Existing Conditions)

S Peters Creek Northbound OrRRamp Speed Analysis
AverageRamp Grade, % +1.5
Measured L, ft 300
LaBased on 0 mph Stop Condition, ft 1620
Measured L, ft 1450
Additional L. per PGDHSHt 170
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3.5.1.3 Crash Analysis
Table48 shows the number and location of crashes that occurred on or near this ramp from 2013
through 2017.

Table 48. S Peters Creek Northbound OrRamp Crash Experience 2013 t@017

. Number | Segment Average | Crash Crash Rate Comparison by
Location of Length
. AADT Rate Ramp
Crashes| (miles)
On-Ramp 1 0.24 700 3.27 0 I l
_"I_I_I_I_I_I_|
RampRelated ]
and Through 13 052 34,460 0.40
Roadway

Note: Red rectangle indicates subject ramp.

Figure30shows the crash type and severity for the 14 crashes that occurred in the vicinity of this
on-ramp.
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Figure 30. S Peters Creek Nortlhound On-Ramp Crash Type and Severity, 2013 to 2017

Seven Sideswipe crashes were reported. One of these crashes occurred gartieand one
was related to ramp merging. Four Rear End crashes occurred; one was a motorcycle crash and
three occurred durgithe weekday pm peak hour (4 por6 pm).

The estimated cost of the crashes that occurred in the vicinity of this ramp is $750,800

3.5.1.4 Public Comments

A total of4 commentdrom the MetroQuest surveyereassociated wittthe northbound South

Peters Creek eramp, three of which were concerning congestion and the other being related to
on-ramp/merging lane improvements. It has been observed that the congestion lies within the fast
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lane, as highway drivers change lanes woaunodate entering traffic. Another respondent
explained that the combination of congestion and road conditions is the leading cause of
accidents in the area. There was expressed dissatisfaction with the ramp beinghail grade

3.5.1.5 Conceptual Desigimprovements

The South Peters Crealorthbound orrampcurrently provides a ramp length of
approximately 1,46 feet, whichdoes not medhe PGDHS recommendation bj620feet.
However,due to vehicle volumetheramp will continue to operate ah adequa&t LOSE in
2045without added improvement§he conceptual design for thimmpextend theramp length
Laandconversthe entrancéype from tapeto parallel as shown iRigure6. This would also
lengthenthe parallel acceleration lane.L\While this configuration would not improve the
capacity operations by one letter grade, and future operations would remain at th@S E
concept wouldneet the preferred operatiorshndardsimprove merging movementgrovide
continuity along the study corridandpossiblyaddress public concerimsthe areaThe
conceptual desigmprovements ardelineatedn Table49, andthe conceptual design shown
in Figure31.

Table 49. Conceptual Designmprovements for S Peters Creek Northbound OrRamp

Ramp Characteristics Existing Concept
Ramp Length L ft (measured from stop condition to start of taper
based oiPGDHY 1450 1620

ParallelAccelerationlane La, ft (ramp merge area from nose of

painted gore to end of tapéased otCM) 550 630

CUT LIMITS
FILLLIMITS  momm

Flgure 31 Conceptual DeS|gn forS Peters Creek Northbound OnRamp
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The area surrounding tleenceptual desigis free from potential conflicts with ROW
boundaries anthappedvetlandsas well as width constraint§able50 summarizes the
conceptual design impacts on the exigtramp

Table 50. S Peters CreekiNorthbound On-Ramp: Potential Impacts on Existing Features

S Peters Creek Northbound:Potential Impacts on Existing Features
ROW None
Wetland None
Other None

The construction cost of ttnceptual design for the South Peters Creek northbounanopis
approximately $16,000.

3.5.1.6 Crash Reduction
The CMF for lengthening the emamp merge area from B8%eet to630feet long is 0.995.
Applying this CMF to all of then-ramp crashes would reduce thgédar crash cost by2$,850.

3.5.2 Southbound
A summary of the resulfsom the three analysdsr the South Peters Creedouthboundon-
ramp is displayed ifigure32.

%

MERGE ANALYSIS:

* 2020 AADT VOLUME = 2648

* 2020 LOS = C (ACCEPTABLE)

* 2045 AADT VOLUME = 3000

* 2045 LOS = E (ACCEPTABLE)

SPEED ANALYSIS:

1150-FT RAMP LENGTH DOES NOT s
MEET PGDHS RECOMMENDATION BY |
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Figure 32. S Peters Creek Southbound O#iRamp Location, Characteristics, and Data

3.5.2.1 HCS7Merge Analysis
Thesouthbound South Peters Creekrampoperates an acceptable LOS @hder 2020
volumesandan acceptable LOE under2045 volumes As volumes increase from 2020 to 2045,
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theon-rampinfluence area speethérgespeed will be reduced from 60 mph to 51 impwhich
is 14 mph under th@ostedhighwayspeed limit.Table51 summarizes the merge analysis and

results

Table 51. S Peters Creek Southbound OiiRamp Merge Analysis Data

S Peters Creek Southbound OtRamp Merge Analysis

Ramp Deman@lGeometric Data (2020) (2045)
AADT 2648 3000
Merge Demand Volumesph 291 330

Measured Length of Acceleration Lft

780

Classification

SMALL URBAN

Heavy Vehicle % 5

Report Values (2020) (2045)
On-Ramp Influence Area Speed, mph 60 51
AverageDensity, pc/mi/ln 27 46
LOS C E

3.5.2.2 Speed Analysis

The southbound South Peters Creek@ampmay not providethe necessary length for drivers to
achieve thalesiablehighway speedbecause the PGDH®&commendedlais greater than the
existing lengthThere is no present speedntrolling device at the right turn onto the ramp, so

the 15mph initial speed condition may be considered for future analysis. However, the full stop
condition is still applied in observation of the Wdtrning vehiclesThis ramp has the shortest
measured Lin the study and would need roughly an additional 470 feet to meet the minimum
recommendedl.. Meanwhile, themeasured 4 exceeds th800-footrecommendtionby about

40 feet which indicates that merging drivers have erfosgace to properly locate an opening
within the through trafficThe following table summarizes tlegistingrampconditions

Table 52. S Peters Creek Southbound Oiiramp Speed Analysis DatgExisting Conditions)
S Peters Creek Southbound OtRamp Speed Analysis

AverageRamp Grade, % 0

Measured b, ft 340
LaBased on 0 mph Stop Condition, ft 1620
Measured bk, ft 1150
Additional La per PGDHSft 470
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3.5.2.3 Crash Analysis
Table53 describes the crash experiemmeandnear this ramp from 2013 through 2017.

Table 53. S Peters Creek Southbound OiiRamp Crash Experience 2013 to 2017

Number | Segment
Location of Length
Crashes| (miles)

Average | Crash Crash Rate Comparison by
AADT Rate Ramp

On-Ramp 1 017 3,170 1.02 0 I I
j__'_'_'_'_'_|

—

RampRelated
and Through 21 053 34,460 0.63
Roadway e s s Lt L

Note: Red rectangle indicatsgbject ramp.

Figure33 shows the crash type and severity for the 22 crashes that occurred in the vicinity of this
on-ramp.
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Figure 33. S Petes Creek Southbound OnrRamp Crash Type and Severity, 2013 to 2017

One fatal crash occurred in the through roadway area at this ramp. On September 6, 2015,
around midnight, a vehicle left the roadway, entered the median, collided with the guardrail for
abou 506, rolled over and ejected the driver.

Six Ran off Road crashes were reported. Five of the six crashes involved vehicles that ran into a
fence. Two of the vehicles lost traction on the ramp before colliding with the fence.

The estimated cost of the crashes that occurred in the vicinity oathisis $11,623,000
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3.5.2.4 Public Comments

A total of 32 commentdrom the MetroQuest survayereassociated withhie southbound South
Peters Creek eramp, with the majority of commenssiggestingamp or merging lane
improvements. Congestion afighting/visibility issues were frequently mentioned. 23
respondents shared similar opinions about the ramp being todsldaw vehicles to get up to
highway speedandat too steep of aaphill to allowmerging drivers t@adequatelsee highway
traffic before joining Several respondents stated thabipvisibility is exacerbated by thea mp 6 s
guardrail,winter conditiondack of tractionandmorning congestiorOne commenter suggested
that the curve present at the end or the merging lane catchiessdmaware, and another

suggestedhat the poor visibility caused by the angle of the approach of the ramp combined with

the curve leading down the hill (towards N Birchwood) causes vehicles to spin out.

Per the comments,theses sues causexpecocpkdl yochanmge | anes
respondent observedat merging vehicles r e dr i ving Aconsistently 20
l'imit.o One user recommended a third | ane conr
Peters Creek to allow adequaterobo mer ge safely, #fAsimilar to t1

Gl enn/ Par ks | nt er c hThecoreerns for thisaamp that wWkoe providedaby . o

the public were considered in the development of the concept design.

3.5.2.5 Conceptual Desigimprovements

The Suth Peters Creek southboumarampcurrently provides aamp length_, of about
1,150feet whichdoes not meet theRGDHSrecommended length d620fed. However,due to
vehicle volumeshe ramp will continue to operate at an adequate EQ52045without added
improvementsthe conceptual design for thismpextend theramp length kandconversthe
entrancdype from tapeto parallel as shown iRigure6. This would also lengthethe parallel
acceleration lane A. While this configuration would not improve the capacity operations by one
letter grade, and future operations would remain at LOBeszoncepmeesthe preferred
operational standardsnproves merging movementgrovide continuity along the study
corridor, and possibly resolg@ublic concerns in the area. Tbenceptual desigimprovements
are delineated imable54, andthe conceptual design $hown inFigure34.

Table 54. Conceptual Designmprovements for S Peters Creek Southbound OrRamp

Ramp Characteristics Existing Concept
Ramp Length L ft (measured from stogondition to start of taper
based olPGDHY 1150 1620

ParallelAccelerationlane La, ft (ramp merge area from nose of

painted gore to end of tapéased otHCM) 780 960
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F|gure 34 Conceptual DeS|gn forS Peters Creek Southbound O{Ramp

The area surrounding tleenceptual desigis free from potential conflicts with ROW
boundaries anthappedvetlandsas well as width constraint§able55 summarizes the
conceptual design impacts on the existing ramp

Table 55. S Peters CreekSouthbound On-Ramp: Potential Impacts on Existing Features

S Peters Creek SouthboundPotential Impacts on Existing Features
ROW None
Wetland None
Other None

The construction cost of trenceptual design for the South Peters Creek southbourahgris
approximately $22,000.

3.5.2.6 Crash Reduction

The CMF for lengthening the elamp merge arefaom 780 feet to $0 feet long is 0.92.
Applying this CMF to all of the omamp crashes would reduce thgéar crash cost by
$950,900.
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3.6 N Peters Creek Interchange

3.6.1 Northbound
Figure35shows a summary of the resuitsm the three analysdsr the North Peters Creek
northbound oRramp

P

MERGE ANALYSIS:
* 2020 AADT VOLUME = 297

5] » 2020 LOS = C (ACCEPTABLE)

g |+ 2045 AADT VOLUME = 336
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SPEED ANALYSIS:
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Flgure 35. N Peters Creek Northbound OnRamp Locatlon Characterlstlcs and Data

3.6.1.1 HCS7Merge Analysis

The northbound North Peters Creekramp operates at an acceptable LOS C and D under the
respective2020 and 208 volumes. As volumes increase from 2020 to Z)theon-ramp

influence areapeedmerge speedyill be reducedrom 61 mphto 54mph, which is11 mph

below thepostedhighway speed limifTable56 summarizes the merge analysis and results
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Table 56. N Peters Creek Northbound OnRamp Merge Analysis Data

N Peters Creek Northbound OrRamp Merge Analysis

Ramp Demand/Geometric Data (2020) (2045)
AADT 297 336
Merge Demand Volume 33 37
Measured Length of Acceleration Lft 920

Classification

SMALL URBAN

Heavy Vehicle %

5

Report Values (2020) (2045)
On-Ramp Influence Area Speed, mph 61 54
Average Density, pc/mi/ln 24 41
LOS C D

3.6.1.2 Speed Analysis

The northbound North Peters Creekramp may not provide the necessary lengthdforers to
reachthe desirable highway speed, because the PGi2zd@mmended 4is greater than the
existing lengthSimilar to the South Peters Creek@mpsthereareno present speed

controlling devics at the right turn onto the ramp, so therhph initial speed condition may be
considered for future analysis. However, the full stop condition is still applied in observation of
the leftturning vehicles. The measurkd which began athe Lake Hill Drive intersectian
indicates that the ramp would nealgout 29Cadditionalfeetto meet the recommended length
Meanwhile, themeasured. 4 exceedsherecommende@00-footlengthby nearly 200 feg

which implies that mergingrivers have enough space to properly locate an opening within the
through traffic Table57 summarizes thexistingrampconditions

Table 57. N Peters Creek Northbound OnRamp Speed Analysis Datg Existing
Conditions)

N Peters Creek Northbound OrRamp Speed Analysis

AverageRamp Grade, % -2

Measured L, ft 500
LaBased on 0 mph Stop Condition, ft 1620
Measured bk, ft 1330
Additional L. per PGDHSHt 290
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3.6.1.3 Crash Analysis
Table58 describes the crash experiemear this ramp from 2013 through 2017.

Table 58. N Peters Creek Northbound OrnRamp Crash Experience 2013 to 2017

. Number | Segment Average | Crash Crash Rate Comparison by

Location of Length
. AADT Rate Ramp
Crashes| (miles)

On-Ramp 0 017 270 - 1 I [
RampRelated
and Through 8 052 32,940 0.26
Roadway —_—

Note: Red rectangle indicates subject ramp.

Figure36 shows the crash type and severity for the 8 crashes that occurred in the vicinity of this
orn-ramp.
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Figure 36. N Peters Creek Northbound OnrRamp Crash Type and Sevety, 2013 to 2017

One suspected serious injury occurred around 7 pm on September 25, 2014 in the through
roadway area for this ramp, when a vehicle entered the median and rolled several times.

The estimated cost of the crashes that occurred wi¢ivaty of this ramp is $998,000

3.6.1.4 Public Comments

No comments related to merging issues for the northbound North Peters Crneakpwere
found. However, there were several comments under thé/ioter Conditions category near the
merging point.

3.6.1.5 Conceptial Designimprovements

The North Peters Creek northboundrampcurrenty provides a rampengthL, of roughly
1,330 feet whichdoes not meet theGDHSrecommended length of 1,620 feldbwever,due to
vehicle volumeghe ramp will continue to operate at an adequate DA%2045without added
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improvementsThe conceptual design for thimmpextend theramp length kandconversthe
entrancaype from tapeto parallel as shown iRigure6. This would also lengthethe parallel
acceleration lane A. While this configuration would not improve the capacity operations by one
letter grade, and future operations would remain at LO®@®c¢oncepivould meet thepreferred
operationaktandardsmprove merging movementgtovide continuity along the study corridor,
and possiblyaddresgublic concerns in the areBhe conceptual desigmprovements are
delineated infable59, andthe conceptual design shown inFigure37.

Table 59. Conceptual Designmprovements for N Peters Creek Northbound OnRamp

Ramp Characteristics Existing Concept
Ramp Length L ft (measured from stopondition to start of taper
based oiPGDHY 1330 1620

ParallelAccelerationlane La, ft (ramp merge area from nose of

painted gore to end of tapéased otHCM) 920 1050

LEGEND
CUTLIMITS  ====

28N PETERS CREEK NORTHBOUND ON-RAMP

=y
i -

/ - Q" POTENTIAL :
A % of: 2 Row IMPACT £ 2
‘s‘)d" (S -‘7 \ % 3 : 2 ‘ ¥ }‘? ; ) ; 1

MATCH
EXISTING

Figure 37. Conceptual Design for Peters CreekNorthbound On-Ramp

The area surrounding tleenceptual desigis free frompotential conflicts wittmapped
wetlandsThedesign may introduce pobst impacts tAROW boundaes. HoweverSettlers

Drive would notbe affected by theotential improvementfetaining walls can be considered as
the primary mitigation measure for the potential ROW impactstlamdost of a retaining wall
length of roughly 150 feet wasstimated and included in the total construction cost for this ramp.
Table60 summarizes the conceptual design impacts on the existing ramp
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Table 60. N Peters CreekNorthbound On-Ramp: Potential Impacts on Existing Features

N Peters Creek Northbound:Potential Impacts on Existing Features
ROW Yes
Wetland None
Other None

The construction cost of treonceptual design for the North Peters Creek northboundrapis
approximately $00,000.

3.6.1.6 Crash Reduction
The CMF for lengthening the emamp merge area fron29 feet to 1,050 feet long is 0.94.
Applying this CMF to all of the omamp crashes would reduttee 5year crash cost by $63,950.

3.6.2 Southbound
The resultdrom the three analysdgr the North Peters Creekouhboundon-rampare
summarized ifFigure 38.

i ™ \: » ; -.r':.
r N PETE
\ y

MERGE ANALYSIS:
» 2020 AADT VOLUME = 463
* 2020 LOS = C (ACCEPTABLE)
* 2045 AADT VOLUME = 524
8+ 2045 LOS = E (ACCEPTABLE)
&8l SPEED ANALYSIS:
1290-FT RAMP LENGTH DOES NOT
MEET PGDHS RECOMMENDATION BY
330-FT DIFFERENCE
CRASH ANALYSIS: 6 CRASHES
# PUBLIC COMMENTS RECEIVED: 5

BN END MERGE \ START MERGE [
IS | ANE TAPER BESN "L ANE TAPER

-~ » = ."“ .
b . A & 58
L= o J E g 2

Figure 38. N Peters Creek Southbound OfRamp Location, Characteristics, and Data

3.6.2.1 HCS7Merge Analysis

The southbound North Peters Creekrampoperatesat anacceptable LOS @nder 2020
volumesandan acceptable LOE under2045volumes As volumes increasdrom 2020 t02045,
theon-rampinfluence area speethérgespeed will be reduced from 60 mph &3 mph which

is 12 mph less thatthe postedhighway speed limitTable61 summarize the merge analysis and
results
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Table 61. N Peters Creek Southbound OfRamp Merge Analysis Data

N Peters Creek Southbound OrRamp Merge Analysis

RampDemand/Geometric Data (2020) (2045)
AADT 463 524
Merge Demand Volumerph 51 58
Measured Length of Acceleration Lft 630

Classification

SMALL URBAN

Heavy Vehicle %

5

Report Values (2020) (2045)
On-Ramp Influence Area Speed, mph 60 53
Average Density, pc/mi/ln 25 41
LOS C E

3.6.2.2 Speed Analysis

Thesouthbound North Peters Creeki@mpmay not provide the necessary length for drivers to
achieve the desirable highway speed, because the P@&Edd8imendedalue ofLais greater

than the existing length. There is no present sjpeadrolling device at the right turn onto the
ramp, so the %nph initial speed condition may be considered for future analysis. However, the
full stop condition is still applied in observation of the eftning vehiclesNearly 330 feet of
additionallengthwould beneededo meet the minimum recommended lengfleanwhile the
measured g surpassetherecommended 30@#& by about130 feet which implies that merging
drivers have enough space to properly locate an opening within the through Titadfic

following tablesummarizes the existing ramp conditions

Table 62. N Peters Creek Southbound OfRamp Speed Analysis DatgExisting
Conditions)

N Peters Creek Southbound OrRamp Speed Analysis
AverageRamp Grade, % -0.5
Measured L, ft 430
LaBased on 0 mph Stop Condition, ft 1620
Measured L, ft 1290
Additional L. per PGDHSHt 330
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3.6.2.3 Crash Analysis
Table63 describes the crash experiencéhéd ramp from 2013 through 2017.

Table 63. N Peters Creek Southbound OfRamp Crash Experience 2013 to 2017

. Number | Segment Average | Crash Crash Rate Comparison by

Location of Length
. AADT Rate Ramp
Crashes| (miles) -

On-Ramp 0 021 430 - lII I
RampRelated ]
and Through 6 051 32,940 0.20
Roadway e pa

Note: Red rectangle indicates subject ramp.

Figure39 shows the crash type and severity for the 6 crashes that occurred in the vicinity of this

on-ramp.

Number of Crashes
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Figure 39. N Peters Creek Southbound OfRamp Crash Type and Sevety, 2013 to 2017

The estimated cost of the crashes that occurred in the vicinity of this ramp is $328,600

3.6.2.4 Public Comments

A total of 5 commentdrom the MetroQuest surveyereassociated witthe southbound North
Peters Creek eramp, with one regarding the congestion due to merging traffic. The rest of the
comments described improvements that could be made to ttemn The most common

remark was the length and grade of the ramp deterringrdrfrom reaching highway speeds
when merging, especially in the winter. One respondent acknowledged that the length of the

ramp

provi des

compl etely

Agreat vi si bi-lampsghouldibailéngtleged.e e d wi
The same respondent observed thatas much easier to safely attain highway speeds before
merging when the highway was pl owec
l ines are. o

t he

actual

mer ge

69



Glenn Highway: Airport Heights to Parks Highway Rehabilitation
CFHWY005430001656

RampTraffic and Safety Analysis Study

August2021

3.6.2.5 Conceptual Desigimprovements

TheNorth Peters Creekouhbound orrampcurrertly provides a ramp lengthalof
approximately 1,290 feet, whiatoes nosatisfythe PGDHSrecommended lengibf 1,620fed.
However,due to vehicle volumethe ramp will continue to operate at an adequate EQS
2045without added improvement¥hecorceptual design for thimmp extend theramp length
Lato 1,620 feet andonverstheentranceype from tapeto parallel as shown iRigure6. This
would also lengthethe parallel acceleration lane.LThe conceptvould meet the preferred
capacity anaperational standards, improweerging movementsmprovethe forecasted LOS
from E to D, provide continuity along the study corridor, and poss#ayress public concerits
the area Theconceptual desigimprovements ardelineatedn Table64, and the conceptual
design isshown inFigure40.

Table 64. Conceptual Designmprovements for N Peters CreekSouhbound On-Ramp

Ramp Characteristics Existing Concept
Ramp Length L ft (measured from stop condition to start of taper
based olPGDHY 1290 1620

ParallelAccelerationlane La, ft (ramp merge area from nose of
painted gore to end of tapérased otCM)

e
LEGEND .

CUTLIMITS  weem
FILLLIMITS  ooormem

) g

630 1050

o gl
=

RIGHT-OF-WAY

ﬂiﬂ‘l'mm

EXISTING 2

LAKE HILL mi

Figure 40 Conceptual DeS|gn forN Peters Creek Southbound OrRamp

The area surrounding tleenceptual desigis free from potential conflicts with ROW
boundaries anthappedvetlandsas well as width constraint§able65 summarizes the
conceptual design impacts on the existiagp
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Table 65. N Peters Creek SouthboundOn-Ramp: Potential Impacts on Existing Features

N Peters Creek SouthboundPotential Impacts on Existing Features
ROW None
Wetland None
Other None

The construction cost of theonceptual design for the North Peters Creek southboumndnopis
approximately $67,000.

3.6.2.6 Crash Reduction
The CMF for lengthening the emamp merge area from 63eet to 1,050 feet long is 0.82.
Applying this CMF to all of the@n-ramp crashes would reduce thgéar crash cost by $60,800.

3.7 Mirror Lake Interchange

3.7.1 Southbound
Figure41displays a summary of the resuitsm the three analysdsr theMirror Lake
souttbound oRrramp

MIRROR LAKE SOUTHBOUND ON-RAMP

MERGE ANALYSIS:
"l 2020 AADT VOLUME = 193
+ 2020 LOS = C (ACCEPTABLE)
« 2045 AADT VOLUME = 252
* 2045 LOS = E (ACCEPTABLE)
SPEED ANALYSIS:
1890-FT RAMP LENGTH EXCEEDS
PGDHS RECOMMENDATION BY 270 FT
CRASH ANALYSIS: 8 CRASHES
# PUBLIC COMMENTS RECEIVED: 3

a BN ST
e k. LANE TAPER
END MERGE
LANE TAPER

RAMP GRADE

'PAéAﬁé‘E Lﬁ =
N &)

Figure 41. Mirror Lake Southbound On-Ramp Location, Characteristics, and Data

3.7.1.1 HCS7Merge Analysis

Thesouthbound Mirror Lake enampoperates at an acceptable LOS C urgf®#0volumesand
an acceptable LOS E under 2045 volunfesyolumes increase from 2020 to 204t brramp
influence area speedchérgespeed will be reduced from from 60 mptio 54 mphwhichis 11
mph below thgostedhighwayspeed limit The section of the highway past the NdPters
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Creekinterchange towards Parks Highway transitions from a small urban classificatioalto
accordng to the FHWA area classification definitioi@onsequently, the heavy vehicle

percentage changes from 5% to 4% for this ramp and the remaining ramps included in the study.
Table66 summarizes the merge analysis and results

Table 66. Mirror Lake Southbound On-Ramp Merge Analysis Data

Mirror Lake Southbound On -Ramp Merge Analysis
Ramp Demand/Geostric Data (2020) (2045)
AADT 193 252
Merge Demand Volume 21 28
Measured Length of Acceleration Lft 700
Classification RURAL
Heavy Vehicle % 4
Report Values (2020) (2045)
On-Ramp Influence Area Speed, mph 60 54
Average Density, pc/mi/ln 24 41
LOS C E

3.7.1.2 Speed Analysis

Thesouthbound Mirror Lake offamphas sufficient acceleration lane length for drivers to
achieve the desirable highway speed prior to mergihgrdis a stop bar and stop sign
combination that promptriversto reduce their sgelsas theyapproachhe orramp and
drivers performing a nopermissive left turn from thadjacent Paradise Laoato the ramp are
also subject to reduced speeds. Thah stop condition ithereforean appropriate evaluation
for this ramp, and it wagetermined thathe measuretl, beginning at the Paradise Lane
intersectiorexceeds the PGDHf&commended length by about 270 féetditionally, the
measured 4 is more thardoubletherecommende@00-foat length which indicates that
mergingdrivers have enough space to properly locate an opening within the through traffic
Table67 summaizes the existing ramp conditions

Table 67. Mirror Lake Southbound On -Ramp Speed Analysis DatgExisting Conditions)

Mirror Lake Southbound On -Ramp Speed Analysis
AverageRamp Grade, % +3
Measured L, ft 630
LaBased on 0 mph Stop Condition, ft 1620
Measured L, ft 1890
Additional L. per PGDHS$ft -270
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3.7.1.3 Crash Analysis
Table68 describes the crash experierd¢his ramp from 2013 through 2017.

Table 68. Mirror Lake Southbound On -Ramp Crash Experience 2013 to 2017

. Number | Segment Average | Crash Crash Rate Comparison by

Location of Length
. AADT Rate Ramp
Crashes| (miles)

On-Ramp 0 045 330 - i I I
RampRelated
and Through 8 063 32,090 0.22
Roadway —_—

Note: Red rectangle indicates subject ramp.

Figure42 shows the crash type and severity for the 8 crashes that occurred in the vicinity of this
on-ramp.
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Figure 42. Mirror Lake Southbound On-Ramp Crash Type andSeverity, 2013 to 2017

Three Sideswipe crashes were reported in the through roadway area. One crash resulted when a
vehiclebébs tire got caught in a rut. Both the
and in one of the crashes, thehicles were slowing for a previous collision.

Three Moose crashes occurred in the vicinity of this ramp.

The estimated cost of the crashes that occurred in the vicinity of this ramp is $53%800
Moosecrashes aranlikely to be reduced by improvemsrib the orrampand were therefore
not counted in crash reduction estimations (Se@&i@ri.§.

3.7.1.4 Public Comments
A total ofthreecommentdrom the MetroQuest surveyereassociated withhie southbound
Mirror Lake onrramp, two of which were concerning the congestion in the area and the other
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related to merging |l ane i mprovements. One

dangerous when merging with traffi®

3.7.1.5 ConceptuaDesignimprovements

The Mirror Lake southbound emmpcurrently provides a ramp length of nearly 1,890 feet,
which exceeds theGDHSrecommended length of 1,620 feBtie to vehicle volumethe ramp
will continue to operate at an adequb€@sS E in 2045without added improvement$he
conceptual design of tiramp conver theentrancdype from tapeto parallel as shown in
Figure6. This would lengthen botthe ramp length Land parallel acceleration lang.L.The
conceptwould meet the preferred capacity and operatict@ahdardsmprove merging
movementsimprove theforecasted LO$om E to D, provide continuityalong the study
corridor,andpossibly addresgublic concerns in tharea Theconceptual desigimprovements
aredelineatedn Table69, andthe conceptual design $hown inFigure43.

Table 69. Conceptud Designimprovements for Mirror Lake Southbound On-Ramp

Ramp Characteristics Existing Concept
Ramp Length L ft (measured from stop condition to start of taper
based oiPGDHY 1890 1920

ParallelAccelerationlane La, ft (ramp merge area from nose of 200 880
painted gore to end of tapéased otHCM)
Note: The existing ramp lengtha is greater thanPGDHSrecommended and was increased to

accommodate the PGDHS typical parallel entrance ramp design.

B LR LU CL AT
o
2

" EXISTING
GUARDRAIL

Figure 43. Conceptual Design forMirror Lake Southboud On-Ramp
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Theareasurroundinghe conceptual desigs free from potential conflicts witROW and
mappedvetlands For the Mirror Lake southbound @amp concept, excavation limits would be
modified as needed to avoid such impagisproximately710 feet of guardrail on the left side of
the rampwould need to be removed and repladetie ramp were to be reconstradtTable70
summarizes theonceptuatiesign impactsn the existing ramp

Table 70. Mirror Lake Southbound On -Ramp: Potential Impacts on Existing Features

Mirror Lake Southbound: Potential Impacts on Existing Features
ROW None
Wetland None
Other Guardrail on Right Side

The construction cost of ttnceptual design for the Mirror Lake southbounerampis
approximately $80,000.

3.7.1.6 Crash Reduction

The CMF for lengthening the emamp merge area froifD0feet to880feet long is 0.91.
Applying this CMF to all of the omamp crashes except the Moose hesswould reduce the 5
year crash cost by $33,600.

3.8 Eklutna Interchange

3.8.1 Northbound
Figure44 summarizes the resultom the three analysdasr the Eklutnanorthboundon-ramp

MERGE ANALYSIS:

* 2020 AADT VOLUME = 176

* 2020 LOS = C (ACCEPTABLE)

* 2045 AADT VOLUME = 199

#2045 LOS = D (ACCEPTABLE)

SPEED ANALYSIS:

1530-FT RAMP LENGTH DOES NOT

MEET PGDHS RECOMMENDATION BY ""'

90-FT DIFFERENCE

CRASH ANALYSIS: 17 CRASHES .
# PUBLIC COMMENTS RECEIVED: 3 | R e : : END MERGE

ORTHBOUND EKLUT

N

Figure 44. Eklutna Northbound On- Ramp Location, Characterlstlcs and Data
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3.8.1.1 HCS7Merge Analysis

Thenorthbound Eklutna erampoperates at aacceptable LOS @nder 2020 volumeandan
acceptable LO® under2045 volumes As volumes increase from 2020 to 2045, dimeramp
influence area speed (mergigea) will be reduced from 6inph to 54 mph, which is rhph
under thepostedhighway speedimit. which isTable71 summarizes the merge analysis and
results.

Table 71. EKlutna Northbound On-Ramp Merge Analysis Data

Eklutna Northbound On-Ramp Merge Analysis
Ramp Demand/Geometric R2at (2020) (2045)
AADT 176 199
Merge Demand Volumerph 19 22
Measured Length of Acceleration Lit 870
Classification RURAL
Heavy Vehicle % 4
Report Values (2020) (2045)
On-Ramp Influence Area Speed, mph 61 54
Average Density, pc/mi/ln 24 40
LOS C D

3.8.1.2 Speed Analysis

Thenorthbound Eklutna erampmay notprovide the necessary length finivers to achieve the
desirable highway speetlhere areno present speetbntrolling devics at the right turn onto the
ramp, so the IBnph initial speed condition may be considered for future analysis. However, the
full stop condition is still applied in observation of the {eftning vehiclesThemeasured.»

length whichbegan athe Eklutna Village Road intersectiotetermined that the ranwpould

need approximately 90 feet in additional length to meet the recomméeadddanwhile, he
measured 4 is aboutdouble theB00-foot recommendatiorwhich implies that merging drivers

have enough space to properly locate an opening within the through.tidfééollowing table
summarize the existing ramp conditions

Table 72. Eklutna Northbound On-Ramp Speed Analysis DatgExisting Conditions)

Eklutna Northbound On-Ramp Speed Analysis
AverageRamp Grade, % -1
Measured L, ft 600
LaBased on O mph Stop Condition, ft 1620
Measured bk, ft 1530
Additional Laer PGDHS ft 90
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3.8.1.3 Crash Analysis
Table73 describes the crash experierd¢his ramp from 2013 through 2017.

Table 73. Eklutna Northbound On-Ramp Crash Experience 2013 to 2017

Number | Segment
Location of Length
Crashes| (miles)

On-Ramp 0 021 220 - I I I

RampRelated
and Through 17 051 32,180 057
Roadway —

Average | Crash Crash Rate Comparison by
AADT Rate Ramp

Note: Red rectangle indicates subject ramp.

Figure45 shows the crash type and severity for the 17 crashes that occurred in the vicinity of this
orn-ramp.
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Figure 45. Eklutna Northbound On-Ramp Crash Type and Severity, 2013 to 2017

Five Ran off Road crashes were recorded. Of these five crashes, one vehicle struck the traffic
sign in the ramp gore, another struck a light pole, while anothea Hatltire.

Two Moose crashes were reported.

The estimated cost of the crashes that occurred in the vicinity of this ramp is $48h&00
Moosecrashes aranlikely to be reduced by improvements to therampand were therefore
not counted in crash reduction estimations (Se@&i8i.§.

3.8.1.4 Public Comments

A total ofthreecommentdrom the MetroQuest surveyereassociated witlthe northbound
Eklutna onramp, two of which described congestion in the area and the other suggested an
additional lane. One respondent recommended that the winter conditions and accideriis could
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diverted by the addition of a lane, and another respondent indicated that accidents lead to
congestion as well.

3.8.1.5 Conceptual Desigimprovements

TheEklutnanorthbound orrampcurrently provides ramp length Lof about 1,30 feet, which
does not meet theGDHS recommendatiaof 1,620feet However,due to vehicle volumethe
ramp will continue to operate at an adequate IB0O8 2045without added improvement$he
conceptual design for thimmp extend theramp length Landconversthe entrancéype from
taper toparallel as shown ikigure6. This would also lengthethe parallel acceleration lane.L
While this configuration would nomprove the capacity operations by one letter grade, and
future operations would remain at LOS Detconceptvould meet the preferred capacity
standardsimprove merging movementgrovide continuity along the study corridor, and
possiblyaddresgpublic mncerndn the areaThe conceptual desigimprovements are delineated
in Table74, andthe conceptual design $hown inFigure46.

Table 74. Conceptual Designmprovements for Eklutna Northbound On-Ramp

Ramp Characteristics Existing Concept
Ramp Length L ft (measured from stop condition to start of taper

based oiPGDHY 1530 1620
ParallelAccelerationane La, ft (ramp merge area from nose of 870 1090
painted gore to end of tapéased otHCM)

Figure 46. Conceptual Design forEklutna Nort hbound On-Ramp
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