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Abbreviations

AADT Annual Average Daily Traffic

AASHTO American Association of State Highway and Transportation Officials
CAR Critical Accident Rate

CCS Continwus Count Station

DCM Design Criteria Manual

DOT&PF Alaska Department of Transportation and Pubhcilities
DHV Design hour volume

EB Eastbound

GVT Glacier Valley Transit

HCM Highway Capacity Manual

HV Heavy Vehicle

KE Kinney Engineering

LOS Level of Service (performance grade)

MADT Monthly Average Daily Traffic

MEV Million Entering Vehicles

mph Miles per Hour

MOA Municipality of Anchorage

MUTCD Manual on Uniform Traffic Control Devices for Streets and Highways
MVM Million Vehicle Miles

PGDHS A Policy on Geometric Design of Highways and Streets
PCM AlaskaPreconstruction Manual

PHF Peak Hour Factor

T™MC Turning Movement Count

T™MV Turning Movement Volume

v/c or V/IC Volume to Capacity Ratio

wB Westbound
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Definition of Terms

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

Capacity: Value of the maximum flow rate.

Control Delay: Portionof total delay a vehicle experiences at a tratbatolled intersection,
given in seconds per vehicle.

Crash Rate: Number of crashes per a unit of exposure. Common units of exposure include
million vehicle miles traveled for roadway segments and million entering vehicles for
intersections.

Crash Severity: Scale of bodily harm up to and including death, sufferecheyoccupants of

the vehicle involved in a crash. There are four levels of crash severity used: property damage
only (PDO), norincapacitating/possible injury (minor injury), incapacitating injgmajor

injury), and fatal.

Critical Accident Rate (CAR): Satistical measure used in crash rate analysis to determine
statistical significance. If the crash rate of the location in question is above the CAR for that
location, the crash rate is above #werage crash rate for similar facilities to a statisycall
significant level.

Level of Service(LOS): Performance measure concept used to quantify the operational
performance of a facility and present the information to users and operating ageheextuhl
performance measure used varies by the type tyabowever, 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 societaftisrior the required construction
and maintenance costs.

Peak Hour: Hour-long period in which the volume of a given road is the highest for the day or
other time period. Morning, midday, and evening peak hours are often used for analysis,
although peak durs may occur at other times, such as at school dismissal.

Peak Hour Factor (PHF): Measure of traffic variability over an hour period calculated by
dividing the hourly flowrate by the peak-biinute flowrate. PHF values can vary from 0.25 (all
traffic for the hour arrives in the same-ibnute period) to 1.00r@ffic is spread evenly
throughout the hour).

Volume to Capacity Ratio (v/c) Measure of how much of the available capacity of a facility is
being used, calculated by dividing the demand voluynéhé capacity of a facility. Values of

0.85 or less indida adequate capacity to serve the demand volume. When v/c is greater than
0.85, drivers begin to feel uncomfortably crowded.
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Executive Summary

The Alyeska Highwayntersection aMilepost 90 of he Seward Highwagrovides access to
Girdwood and serves dlaffic traveling to and from Anchorage and destinations to the south of
Girdwood. Itis a major stop for fuel and groceries between AnchorageSavweard to the south
andSterlingSoldotna to theouttwest. The study intersection is located within the &elwv
Highway Safety Corridomne of the foucorridors in Alaska with &igherthanaverage

incidence of fatal and serious injury crashes.

The Seward Highway ian Interstate Highwafprincipal aterial) andpart of the National
Highway Systemlt provides the only access into and out of Anchofem@a the southNorth d
Alyeska Highway, thénnual Average Daily Traffic (AADT) on th8eward Highways around
7,500vehicles per daywhile south othe Alyeska Highwayhe Seward Highwagarries aroud
5,000vehicles per dayTheinterstate haa posted speed limit &5 miles per hour (mphat the
study intersection which increases to 65 mpproximately 200 feet on the Anchorage side
and 2,20®n the Turnagain sidef the intersectiorRadar dat@ollected by Kinney Engineering
(KE) in September 2028uggest that85" percentile speextraveling eastbounthrough the
study intersection (towards the Placer River) average ard@ingpb while 8%' percentile speeds
traveling westbound (towards Anclagie) are around 66 mph. However, data was collexad
a construction site ahas such 85percentile speeds under normal conditions may be hi§ker.
Section4.1.2Data Collection and Data Limitatiofier more details.

The Alyeska Highway is minor arterial that provides access to the scenic resort town of
Girdwood, which lies within the Municipality of Anchorage (MOAhe Alyeska Highway
carriesaround 2,800 AADT antas a posted speed limit of 45 m@h20 KE radar data
suggests 85percentile speeds of 48 mph on the Alyeska Highway.

There are nogdestriarandbicyclistaccommodations in the study area, althotghbicyclists
were dservedduring traffic counts. Pedestrians and bicyslése accommodated instead by the
Bird to Gird pathway which parallels the Alaska Railroad and crosses the Alyeska Highway
north of the study intersection.

Glacier Valley Transit serves the projec¢@with a stop at th&irdwood StatiorMall and
seasonal travel through the study intersection to make a southbound right from Alyeska Highway
onto the Seward Highway en route to serve the Train Depot.

This Existing Condition&Reporthasidentified tiree main @ncerns for the intersection:

1 TheGirdwood Station Malin the northeast corner of the study intersection generates a
significant number of padsy trips.While drectaccesdrom the Seward Highway (an
arterial)to the malland nearby residences shohbkrestricted both adriveway
intersection and a side street intersecéiomlocatedvi t hi n 4006 of the Al
Highway.

Vi
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1 Angle crashes between southbound left turn vehicles from the Alyeska Highway and
westbound through vehicles on the Seward Highway aomeern (5 of 12 crashes in
the last 10 years). Contributing factors to this type of crash are westbound right turn
vehicles and large vehicles parked along the Seward Highway blocking the sight lines
for the southbound left turning driver and the westlabdriver continuing through the
intersection.

1 Traffic volumes have significant seasonal variation in the study artaswinmer daily
volumes approximately twice the AADT and winter volumes approximately half the
AADT. The peak traffic volume hours apa the weekends. Southbound left turn drivers
from the Alyeska Highway experience very poor level of service (LOS) dthveng
weekend peak period in the summer (LOS F with over a minute and a half of delay per
vehicle). Drivers experience less delay ifytttern from the Girdwood Station Mall
driveway or from Main Street directly onto the Seward Highway (because there are
fewer eastbound left turn movements at these intersections). This contributes to the
friction that through traffic on Seward Highway erpeaces in this area.

In addition to these concerns that are specific to the study intersection, the project shos&l addre
general goals for the Seward Highway, including:

f Maintain a reasonable dayoés drive brenr ween
Seward, and Anchorage). Note that Girdwood is designated as an intermediate destination
for the Seward Highway.

1 Supprt freight mobility for trucks and rail carrying goods throughout Alaska.

Vii
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1 Introduction

1.1 Project Description

The Alaska Departmenf dransportation and Public Facilities (DOT&PF) has retained Kinney
Engineering, LLC (KE)working as a subcontractor to R&M Consultants, lracprepare this
Existing Conditions Report for tifgeward Highway & Alyeska Highway Intersection
Improvement Dagn Services projeciThepurpose of thigroject is to select and advaree
preferred alternative that alleviates the delay associated with the current intersection
configuration The project is located within the limits thfe Municipality of AnchorageNIOA),

as depicted ifrigurel.

In the project area, tifeeward Highway is tawo-lane, undivided interstate highwaynning
generally northsouth between Anchorage and Sewartletiins in Seward and heads north to
Moose Pass wheirit curveswest, intersecting with the Sterling Highway and then meandering
north towards Portage, where it again turns west and follows the Turnagain Arm, intersecting
with the Alyeska Highway, passing Potter Marsh, and then heading north tthe®techorage
Bowl. At Potter Marsh, the Seward Highway becomes a towsixlane, divided freeway. At

the study intersectigiheSeward hghwayis generally oriented eastest Note that for analysis
and for this report, the Seward Highway is referred tanasastved highway, and the Alyeska
Highway is referred to as a notslouth highway.

The Seward Highway provides the only southern access to and from Anchbcageesboth
local and tourist trafficproviding access to towns, state parks, and atiore and ishing areas
on the Kenai Peninsula. Near Milepost 90, it intersects with the Alyeska Highway, seines
the resort town of Girdwood. The intersectisthelast major stop for fuel and groceries
between Anchorage and Seward to the southSaeding/Sldotna to the soutiest. North of
Alyeska Highway, the Seward Highway carries around 7/4@@ual Average Daily Traffic
(AADT), while south of the Alyeska Highway it carries around 5,000 AADT. The Alyeska
Highwayis aminor arterial and has awADT of abaut 2800.

In addition to the intersection &eward Highway at Alyeska Highwathe study area also
includes foumearbyintersectionsas showrn Figure?2.

This Existing Conditions Report presents the existing camustof the intersection, as well as
the future2045 no build condition.
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1.2 Functional Classification

DOT&PF uses the functional classification of adaay for selectingevel of Servicel(OS),
design speed, and other geometric critékgmpresated inFigure3, A A S HATPOIi@yson the
Geometric Design of Highways and Stre@®18, 7" Edition (PGDHS) has guidelines for
appopriate LOS thresholds for different functional classifications and area and terrain types.

Within the project limitsthe Seward Highway is classified as an interstate highavay
subclassification of principal arterial. @ Alyeska Highway is classifieds a minor arterial.
Arterial roads are intended for high mobility and low access and are designed to carry large
volumes at an efficient speed.

Main Street, which intersects with the Seward Highway east of the study atitamsand within
the project aga, is classified as a local road.

ThePGDHSIescri bes urban areas as fithose places w

State and | ocal of ficials having a popul ati on
outdde the boundaries of urban are The PGDHS goes on to sdit is important to recognize
thataroadwa6s f or mal <c¢cl assification as urban or ru
or prevailing conditi ons éThasedanradual roadywagye c | as si
conditons, not boundaries shown on maps. 0

While the town of Girdwood has a population of around 1(8@@l town) both Girdwood and

the project tudy areaarelocated within the MOAurban) Figure3 suggests that an appropriate
LOS for arterials in a rural town or in an urban environment is LOS C or D, while an appropriate
LOS for a local road in any context is LOS D. As such, it is sugdiéisée LOS D be used as the
threshold for improvements in the project afgate that this guieline refers to thevhole
intersectionand not to specific movemengsdditionally, the LOS D designation refers to the
average volume conditigoperations duing seasonagbeak hour volumes (summer higblume
caseand winter resonolumecase see Seavn 4.1.3Existing Turning Movement Volumgsvill

be checkdto ensure that capacity is not exceeded
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Customary Level of Service for Specified
Combination of Context and Terrain Type
Functional Class
Rural Level | Rural Rollin Rural Suburban, Urban, Urban
9 | Mountainous Core, and Rural Town
Freeway B B C CorD
Arterial B B C
Collector C C D D
Local D D D [ D |

Source: Modified fron2018AASHTO PDGHSTable 23
Figure 3: Guidelinesfor Selection of Desigri_evels of Service

1.3 Access Management

Within the study area there are currently three driveways accessing the Girdwood Station Mall,

two from the Alyeska Highway and one from the Seward Highway. Additionally, the

intersection of th&eward Highway with Mai Streefprovides access to the Girdwood Station

Mallandi s wi thin 4006 of the Seward with Alyeska
concerns (discussed in Sectigh2 Sight Distanceind3.2 Crash Typesand Severitf2008i

2017) related to the close proximity of these access points have been identified. This section
presents a brief access manageinséudy to present stdards applicable to the study area.

Section 1120.2.4 of th2018Alaska Highway Preconstruction Many&@CM) states:

Aln urban and suburban areas, | egal access
public roadway; there shtalibe no private acceg®ints. In rural areas, public roadways
are desirable access points. o

Section 1190.1 of the PCM states that for all driveways within the MOA, municipal geometric
standards approved for use on Departmentsshduld be used in lieu of PCM standards.

Chaper 1.9 Fof theM O A 6 s Dedfigh Criteria Manua(DCM) requiresthat driveways must

be designed in accordance with Pdieyon atest ver
Driveway Standarddocated in Appedix 1D of the DCM.

Appendix 1D inthe DCMisdni t | ed A Muni ci pality of Anchor age
that arterials should have few, if aqyivate driveways, and further specifies that driveways will

not be allowed on arterials if other acciesavailable If a driveway on an arterial required, its

location and design must be strictly controllBdsed on this guidance, access to the Girdwood

Station Mall from the Seward Highwdgrincipal arteriallshould be restrictedf access from

the Alyeska Highway (minor arterial) is requiretimust be strictly controlled
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Tablel details the design parameters for driveways that provide access to commercial
devdopmentswithin the MOAas specified in Appendix 1D of the DCM. Thesandardsire
applicable to theriveways that provide access to t@e&rdwood Station Mall.

Table 1: Driveway Standardsfor Commercial Developments
15' curb return (large volume commercial development); large truck traffic m

Curb Return require larger radii to accommade truck base turning radius for largest vehic
required to use roadway
Width 24' - 34" maximum widthlcommercial/residential)

should be 90 degrees, and should not be less than 60 degrees unlessgne

Angle right-turn in only
Profile maximum grade H+/-8% (commercial)
20 foot long landing area of 2% maxnum grade where thelriveway
Landing Grade intersects with the roadway; for sertiiactors or trailers, 30 foot long landing
area of +/2% maximum grade where the driveway intersects with the vemad
Number frontagesof 50omnnnd H H RNAGSHI &4

Appendix 1D of the DCM also provides standards for the distance between driveways, corner
clearance, and sight distance as present@&dlie 2 throughTable4.

Table 2: Distance Between Driveways with Hourly Volume > 10 vph

Speed Rural Arterial and| Urban Arterial Urban and Rural _
(mph) Collector Roads and Collector Local Streets and Applicable to:
(feet) Roads (feet) Roads (feet)
25 350 150 150 Main Street
30 370 200 200
35 400 260 250
40 440 340 310
45 540 430 390 Alyeska Highway
50 690 510 490

Note: Yellow highlighting denotes value applicable to each roadway.

Distance between drivewsays the minimum distance between drivgs/an the same parcel,
measured along the rigbf-way line between the adjacent edges of the driveways.
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Table 3: Corner Clearance for Driveways with Hourly Volume > 10 vph
Speed Major Generator Medium Small Generator .
(rrr:ph) 250 vph (feet) %Z’ge\tzﬁr(]}eoe%' <100 vph (feet) Applicable to:
25 150 120 60 Main Street
30 200 150 80
35 260 210 110
40 330 260 150
45 390 310 180 Alyeska Highway
50 460 340 230

Note Yellow highlighting denotes value applicablegach roadway.

Corner clearance is the minimum distance from the nearest face of curb, or nearest edge of
traveled way for uncurbed roadwags$,an intersecting public roadway to the nearest edge of
driveway.

Table 4: Sight Distance* for Passenger Cars

Sight Distance for
Posted Speed Sight Distancdor Combnation Trucks (feet) Applicable to:
(mph) Passenger Ca($eet) calculated from PGDHS a:
per DCM Appendix 1[p
65 720 1100
60 665 1015
55 610 930
50 555 845
45 500 760 Alyeska Highway
40 445 675
35 390 590
30 335 510
25 280 425 Main Street
20 225 340

Notes: Yellow highlighting denotes value applicable to each roadway.
*If roadway has median or grades greater than 3%, adjust time gap asds5PG

Sight distance is for the vehicle on the driveway or minor street entering the major siget. Si

distance is measured 14.5 feet back from the edge of a major roadway with no sidewalk, or 12

feet from edge of back of sidewalk. Sight distances measeiret s assume a driver
3.506 above road whidesappmoachirg thehtersestionumtt &aved ih the

center of their lane.




Seward Hwy & Alyeska Hwy Intersection Improvements Design Services
Z546190000/TBD

DRAFT Existing Conditions Memo

January 2021

2 Existing Infrastructure

2.1 Intersections and Traffic Control
The existing roadway characteristics ie fhroject area are presentedrigure4.

DIRECTIONS 3 7 Ny
Analysis assumption = Connection to Bird %
0./” to Gird Pathway ™%

s
b
S
w
2
<

1O SEWARD/

KENAI PENINSULA _\

Figure 4: Existing Project Area Roadway Characteristics

Thestudy intersectiois a3-leg unsignalized intersectianth a free channelizesbuthbound

right fromthe Alyeska Highway onto the Seward Highway. The only movements that experience
delay due to intersection control are the left turn movem#rspuhboundleft turn from
Alyeskaonto Seward is stop controlled, while vehicles wishing to naakeagbourd left from

Seward onto Alyeska must yield to westbound Seward traffic.
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During traffic counts at the study intersectitme traffic movements shown Figure5 were
observed. The Wurn movements observed during traffic countsiltesl when vehicles appeared
to tire of waiting for a gap in traffic to turn left onto the Seward Highway, and instead rakade a
turn to cut through the Girdwood Station Mall drivewkgr capacity analysis it was assumed
that no vehicles make uncommon tagimovements.

LEGEND

" Common Turning Movement

=% Uncommon Turning Movement

Figure 5: Observed Traffic Movements at the Intersection of Seward Highway with
Alyeska Highway

Four other intersections are also included in the study area as shBignred:

1) Alyeska Hghway with north Girdwood Station Mall driveway
2) Alyeska Highway with soutksirdwood Station Mall driveway
3) Seward Highway witlGirdwood Station Malbriveway

4) Seward Highway with Main Street

All movements at the four intersections are unrestricted. Inteveedl, 3 and 4 are-T
intersections with stepontrol on the minor leg.

Intersection 2which has stoggontrol on the Girdwood Station Mall drivewdynctions as a4
legintersection, with the channelized right from Alyeska onto the Seward servirghasvay

fourth leg.The taffic movementshown inFigure6 wereobservedn the fieldat Intersectior?.

For capacity analysis it was assumed that no vehicles make the uncommon turning movement.
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LEGEND

““& Common Turning Movement

“=#% Uncommon Turning Movement

Figure 6. Observed Tuning Movements atIntersection 2

Characteristics of the study area roadways related to geometric design of the roadway are shown
in Table5. Characteristics of the roadways approaching the study intersection arekided,
as consideration of these characteristics may impact intersection improvement decisions.
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Table 5: Roadway Characteristics

Approximate L. . Speed Limit| Sidewalks/ .
Name pproxi Classification Cross Section P mi aew Bikelane

Location (mph) Pathways

2-Lane withdesignated turn
Study Area (MR Principal Arterial: lanes southboundright 55 Not at study | Wide shoulders
90) Interstate Highway receiving lanemedian striping intersection | with rumble strips

and median rumble strips

Seward Highway

3-LaneUndividedwith 2 lanes
westbound 1 lane eastbound 65
and median rumble strip

West of Principal Arterial:
Toadstool Dr | Interstate Highway

Bird to Gird | Wide shoulders
Pathway | with rumble strips

Sewad Highway

ApproXxmately

. Principal Arterial:| 2-Lane Undivideavith median Wide shoutlers
Seward Highway| H n neasfdf P . . 65 No . .
Interstate Highway rumble strip with rumble strips
Alyeska Hwy
: . . - Separated Separated
Alyeska Highway| Study Area Minor Arterial 2-Lane Undivided 45 P P
Pathway Pathway

11
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2.2 Sight Distance

KE measted sight distance at all analyzed intersections in the studyGirapter 9.5 in the

2018 PGDHS discusses intersection sight distance and specifies how to ensure that intersection
approach legs provide a driver with a clear view of potentiaihflicting vehiclesDesirably a

driver stopped on a driveway/minor roaduld have adequate intersection sight distance to
confidently judge when to enter major road traffic when making either a left turn or a right turn
from the driveway/minor road on tbhe magr road, as shown ifiable6. At a minimum a driver

on a major road approaching a driveway/minor road must have adstp@iangsight distance

to see and re&to a driver entering the major roadway from the driveway/minor, @@dhown

in Table7.

Table 6: Intersection Sight Distance(Desrable)

major road Intersection (Decision)
speed limit, time gap,0 Sight Distance
0 p& Y o
Left turn frpm driveway onto 45mph 115 sec 760 ft
Alyeska Highway
Left turn from driveway/minor 11.5+0.7*25 =
street onto Seward Highway S5mph 13.25 set 1075 1t
Right turn from driveway onto
Alyeska Highway 45mph 10.5 sec 695 ft
Right turn from driveway/minor
street onto Seward Highway 55mph 10.5 sec 850 ft
*For |l eft turns from minor road, aldné, infludiig tisndlanesartl s f o r

medians.

Table 7: Stopping Sight Distance(at Minimum)

speed limit, | acceleration, | brake reaction | Stopping Sight Distance
0 @ time, 0 P& Y 0 pdrx 1 T®

Vehicle on Alyeska
Highwayapproaching 45mph 11.2ft/sec? 2.5 sec 360 ft
driveway
Vehicle on Seward
Highwayapproaching 55mph 11.2ft/sec? 2.5 sec 495 ft
driveway/minor street

Figure7 compares sight distances measured in the field with sight distealcetated based on

the PGDHS guidancélong the Alyeska Highway, some sight distances do not meet desired
sight distancedue tothe proximity of the Seward Highwa@f particular concern, the distance
between the south Girdwood Station Mall driveway at Alyeska Higlramalythe Seward

12
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Highway is only 165 feet, which meets neither desirable nor minimum sight distance
requiremets.

Sight distances in the study araglang the Seward Highwarenot obstructedy existing

signage, foliage, shrubbery, permanent structures, or roadway geometry. However, cars turning
into and out of dr i vewayBEieldobdsevations identiedkhatd r i ver s
vehiclesin thewesbound right lane obstruct tti@e of sightfor the followingvehicles

1) Vehicleswishing to make goutlbound left from Alyeskanto theSewardHighway,

2) Vehicles wishing to makesouhbound leftfrom theGirdwood Station MalMain
Streetonto the Seward Highwagnd

3) Vehiclestraveling westbound on the Seward Highwayehicles inwesbound right
lane obscure vehiclegescribedn 1) and 2).

13
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LEGEND
Desirable Sight Distance

For left turn from minor
street/driveway

For right turn from minor
street/driveway

Minimum Sight Distance

For vehicle approaching L0

minor street/driveway / ' PGDHS Observed
Note: | e 380" L

Sight distances denoted in red do not meet ; | i o  . >500" R
PGDHS sight distances. [ 695 | 380’

360" = 380

>1,075' L
>1,075

. 850"  >850°

495"  >495’

Figure 7: Sight Distances inthe Study Area

2.3 Pedestrian and Bicycle Facilities

Currently, there are no designated pedestrian crossingsstithyeintersectionAs shown in
Figure8, wide shoulders with rumble strips on the Seward Highway can accommodate
bicyclists, althogh not comfortably. Th8ird to Gird Pathway follows the Alaska Railroad from
Indianto the Alyeska Hghway, connecting to a separated pathway running along the west side
of the Alyeska Highway.
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Figure 8: Existing Pedestrian andBicycle Facilities near the Study Intersection
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