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Abstract

Observing Goods Delivery ActivitieandIdentifying Opportunities to
Improve the Design ofCommercial Vehicle Load Zones Seattle

Manali Sheth
Chair of the Supervisory Committee:
Dr. Edward McCormack
Departmet of Urban Design and Planning

The growth offreight activity is one of the radts of urban population growth. The growth of
freight means that more commercial vehicles must dindtee infrastructure like alleys, loading
docks, andellow curb space. In this research project, curb space is stdedler to better
understand th@eedsof commercial vehicles dte curb. Gies in the United States ik8eattle
have recognized that there are opportunitedetter manageurb space, and have implemented
programs suclas the Flex Zone Program 20ih6order to do sdn this research paper, | have
focused on just one aspect of the curb, which is the yellow curb spacedefe@®mmercial
Vehicle Load Zone (CVLZ). The purposeof this thesisis to observehe needs and activities of
courier drivers during deliveries/pickups in Seattle, and incorporate observations into a new
design offreight curb spacéhat may better respond to their neeflse new design suggests a
system in which curb spad designed dr different vehicle dimensions amdtivities This is
done by including paint, textupattern and signage on the pavement and sidewalk that
comiortably accomn@ate the vehicle and activities around the vehiBig.providing a better
designed freight curb spatigat accounts fothe need and activities observed, the hope is that
courier drivers wil be less likely to partake in higek behaor such as doublparking, and

spiling ower into adjacent transit lanes/pedestrian areas/bikes lbypgsoviding better

infrastructure for them.
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CHAPTER 1. Introduction

Cities are recognizinghat curb spaces valuable public real estate that must be better
understood, managed, and desigtednprove the quality of life for residents and the
transportation system of a city. There is continued pressureuftplen modesto share urban
streets and copete for curb space as urban population teuek activity grow. Urban Planners
are responsible for strategizing how best to manage, regulate, and design curb space for different
transportaton modes and activities such as commercial vehicles and sfisaried.

Curbs are a fundamental piece of infrastructure thas helgeparate andrganize
roadwaysfrom sidewalks in the United States. Each @itythe United Statebas its own design
standards to construct and manage cufes.example, n Seat#, Washington, the standard curb
height is 6 inches, and curbs are managed by both paint and si§Géageof Seattle, 2017)
White, yellow, and red paint each symbolize multiple uses. For example, ysoivmay

indicate curbspace reservefbr either a commercial vehicle load zomequiring payment o

permt | oad/ unload zone for “people and goods fro
payments, trucilonl'y | oad zone for vehiclesupbprodugsnsed as
merchands , or ot hag standy br jaeckedrasce 'marking near drivewéysattle

Department of Transportation, 2018 eattle Department of Transportation, 20{8gattle
Department of Transportation, 2013wever, there is lttle information on hdang along the
curb or wide in to the roadhese curb paint markings should be to adequately meee#us of
curb users, more specificallyheir vehicle characteristicsand activities

Curb spacaisageis competitive as it is, and the need for more efficient use of curb space
is increasingly important, as we anticipatas tbompetition to become fierc&oth urban

population and the economy in the United States are projectedwp gnd this growth wil
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certanygener ate more freight. | n foagbly 50 pefceneby g h t
the year 2040" atlange Bumell, Santalucie & EpSteina 20473 Seatt:
alone, freight volumes are expected to grow by 60% by the ye@b.{8eattle Department of
Transportation, September 20T8)s growth is further compounded by the rise of online
shopping and changing customer expectations fokeuidelveries.

City agencies are considering different approachesattagingand curtaiing the
negative impast of growing competition for parking at the cutBowever, lefore effectively
implementing curb space management strategiiss must undetand theneeds and activities
of existing modes that competer curb spacgesuch as trucks, personal vehicles, transportation
network companies, and buses. For example, what do urban delivery trucks generally look like,
how much space is needed to loatbad, and how doescompetition forcurb space vargat
different times of the day arduring different days of the weék

New uses of curb spafigther complicate the curb space landscape. Bike share
programs parklets,and cargo bikes are just a few oé ttisruptors thasymbolize the
transportation changes occurring in urban ar@darshal, 2017Before cities can begin to
understand the impacts of these new uses, cities must first understand the core activities that
occured at curb spaces over the last few decades, and that wil continue to occur.

1.1Purpose & Research Topic
In this research project, | wil focus qust onetype of curb space, which isommercial
vehicle load zones (CVLZs) wil share findingsfrom 25 fidd observations of freight activity in
Seattle, specificallyabout the vehicleand activity characteristics associated with each delivery

The goalof this researcls to better understand the needsairier drivers- or someone who is
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both the truck driver and the person who makes the deliaadto inform decision makers such

as Urban Planners, about opportunities to imprthes design of CVLZsUltimately, the intent is

to dissuade courier drivers from partakinghigh-risk behavior such as double parkingy

having their vehicle or activitiespiling over intoadjacent traris lanes, pedestrianareas, and

bike lanes by providing better infrastructure for the@n a broader level, the purpose of this
researchs to spark a conversation amongst Urban Planners about curb space management and
improving curb space design standardhough be research findings mayeapplied to yellow

curb space designated as loadegoand truck load/unload zones, this paper wil only focus on

CVLZs.

1.2 Hypothesis
Improving the design otommercial vehicle load zones tat theyadequatelysupport

loading/unloading activities wil improve curb space management efforts in Seattle.
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CHAPTER 2. Literature Review

2.1 Introduction

Commercial vehicle load zonese onstreet, andairean integral part ofhe freight
ecosystem that complementdf-street freight infrastructure such as loading bagsding docks,
and alleys. Improving the design of commercial vehicle load zalwe® may improve safety
andfreight traffic flow in urban areadn this lterature review, the current state of affairs

regardng CVLZs wil be explained andgummarized.

2.2Curb SpacéManagement Effortsn the United States

Curb space managementdsfned as t he management of the port
for vehicle travel, including parking spaces, bike lanes, shouldedscusin cuts. Often
synonymous withos t r e e t par ki (Dgtrictnod @Qolurgb@)ieene tare & handful of
curb space management efforts in the United States that have been reviewed.

Move DC, Parking and Curbside Managemé&igment is a mutimodalongrange
transportation plan published 2914, whichfocuses on curbside parking the District of
Columbia I n the District of Columbi a, a commer ci g
more than three wheels that is gezahan 22 feet in length, or that is used or maintained for
transporting freight, mer ¢ hand (Dstect Depantmend t her ¢
of Transportation, 2014As a loading zone strategy, it is suggested t“ | engt hen | oadin
to 100 feet whisricteDepartmentpad Banspdrtatier; 2014)

Zalewski et al. examine how policies affect curlspacemanagement in 8 U.S. cities,
including Seattle. The chalenges iachk city varies because eady has a different approach to
curb spacemanagement. Some cities have increased paid parking at curbs to incentivize people
to quickly move their vehicles from the curb,h@ave strict timing restrictions that dissuades

13



vehcles from parking at a curb for too long. Some cities are concerned with unmarked bus stops
or low turnover rates. In general, these cites deployed one of the following strategies to curb
spacemanagement: incremental, framework, and performanocéng nodel. In the incremental
model, cites cautiasly and slowly develop curb spgoelicies as issues presedithemselves.
The framework model requires getting community members involved to share their priority
issues or concerns with the curb amdating plicies and curb space managemstrategies that
respond to these concerns. The performgumeang model allocates a cost to the curb and uses
feesto heaviy influence the supply and demand of parking spaces at the curb. It concludes by
acknowledging Hat curb space is part of a larger traffic ecosystem in ctties, and should not be
deal in isolation on a curby-curb basis(Zalewski, Buckley, & Weinberger, 2011)

Mackowski et al. examines the performangeicing model on \veicles circulating,
emissions, and traffic congestion. The idea is to have red and green lights placed along the curb
space and have them light up when they are occupied (red) or available (green). A complex cost
model is used to capture the dynamism efthrb space and utimately controls and optimizes
the price of each parking spot. These elements were tested and found that maintaining 85% or
less occupancy of parking spots omits circulating vehicles. The authors recognize that these
results are likelydue to the controlled environment this pilot study was conducted, but it does
serve as a proxy for the general positive impact perforrpncang models can havéBali,
Mackowski, & Ouyang, 2015)

Holguin-Veras et al.conducteda study supported by the U.S. Department of
Transpor t ative Breight Demband tManggement, in whitiere wasa pilot test of four
off-hour (7 PM-6 AM) delivery alternatives in Manhattan, New York. Thityee companies

participated in the ofhour delivery program for one month. This study found thahadir
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deliveries increased productiity, efficiency, reliability,dastecreased total delivery time
(Holguin-Veras, et al., 2011erhaps ofhour deliveries couldbe one of the ways to manage the

curb space, and lower competiton during peak periods.

NACTO' s white paper on c pdiles angsteateges atiesn a g e me
are deploying tdettermanage their curblfheseinclude displaying parking ine limits,
enforcing demandbased pricing,setting occupancy targetsetting fines,requiring paid permits,
andincreasingenforcement.(NACTO, 2017)

To improve curb space manageme8tattle adopted poies to support their Flex Zone
programin 2016 which helps organize curb space by acknowledging land use surrounding the
curb, and then ranking the six priority functions fror6.J0One of the six functianis access for
commerce whi ch me a rewices rgawhy dheir custanders sind markétgSDOT,
2018)An example of curb space use is having a commercial vehicle load zone or truck load
zone. As seen in Figuré below, residentially zoned areas rank access for coran®m@ut of 6;
Commercial & Mixed Use zoned areas rank access for commerce 2 out of 6; and Industrially
zoned areas rank access to commerce 2 out of 6.

Flex zone functions are prioritized based on surrounding land use

Land Use Type Residential Commercial & Mixed Use Industrial

1
:
:
4
:
:

Figure 1 Seattle Flex Zone Land Use & Functi¢g8DOT, 2018)

Function

2.3Commercial Vehicle Load ZonBesign Standardsn the United States
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There are many competing demands for the curb. This research project focases on
feature of curb space, commercial vehicle load zg¢Ga4 7Zs). In Seattle, a commeial vehicle
load zone has yelow curb paint and signage that indicates the constraints of the CVLZ
“Commerci al Vehicle Load Zones (CVLZ) were es
parking space for service delvery vehicles to stop. Redulek loading and unloading zones do
not adequately meet (SD@T, 20E8A €¥LZ eduires dommsercial v e hi c | ¢
vehicles to have a pa@nddisplayed permit in order to use iFigure 2is an example of CVLZ

sgnage in Seattle.

al MINUTE

COMMERCIAL OR
PERMIT VEHICLE

LOAD ONLY

TOW-AWAY
ZONE

PHONE 684-5444

Figure 2 City of Seattle Commercial Vehicle Load Zone $®&gattle Department of Transportation, 2015)

Thereis little information about CVLZ design standards in the United States, and major
traffic control or street design guidebooks do not discuss CVLZs in détabugh te Manual
on Uniform Traffic Control Devices (MUTCDincludes detailed information aboappropriate
signage and grade for commercial vehiclitsdoes not include clear standards for the design and
dimension of a CVLZ.In work published by thémerican Association of State Highway and
Transportation Officials (AASHTQ)the folowing dimensions were suggastfor urban parking
lanes. Parking lanes in residential areas should be a minimum of 7 feet wide, and in
commercial/industrial areas, parking lanes should be a minimum of 8 feet wide. However, in

order for the parking lane to also serve as a transit kashould be 1012 feet wide (AASHTO,
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2004) This width is also sufficient to accommoda
route, allowing a bicyclist to maneuver around an open door on a motor .VelisisSHTO,
2004)The length of curb space allocated to each parking spot is not inclufedNational
Association of City Transportation Officials (NACT@lentifies the general dimensions of
commercial vehicles and light trucks as T0 m(23 - 33 ft.) long, and 2 m (6.5 ft.) wide.
NACTO also recommends travel lanes be 3.3 m (11 ft.) wide for major truck or bus routes, and
that box trucks with a width of 8 feet have a parking spot 11wkt to incorporate thdouffer
space required fohé door zone (NACTO, 2016)Akthough NACTO recognizes that additional
space is required for freight parking to support freight loading/unloading actiities, there is no
additional information about the length of a commerciahicle parking spot.

Commercial Vehicles and Light Trucks

These trucks are generally used for carrying goods from
ex-urbanized logistic centers to the city. They are bigger in scale

compared to motorized personal vehicles but do not require [
wider corner radii or bigger lanes. E 1 ) ';i

I

Figure 3 Urban Freight Vehicle Defined and DimensigqhNMACTO, 2016)

Street users and vehicles occupy different amounts of space Buffers shown here are not lane widths, but represent the
depending on their size and speed. Lane design should operating envelope and minimum distance to adjacent
accommodate transit vehicles at a speed that is safe within objects when in motion, and can overlap with adjacent
the overall street context, supporting consistent and lanes.

reliable operations.

BOX TRUCK

Figure 4 Operating Envelope Deigned and Desired Box Truck DimengiAETO, 2016)
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2.4 Commercial Vehicle Load Zone Design Standards in Seattle, Washington

At the state levelthe Washington State Department of Transportation Design Manual
acknowledges that freight | o a datmtlge dedverye \eelscle mu s t
size and how the vehicle loading/unloading is done. Consult with business owners and freight
carriers to locate and NSDOT, goas) eis Mahual ddes oti g h t
recommenddesign or dimensions forammercial vehicle load zon&eattle Department of
Transportation (SDOThas outlined its strategic vision for transportation in two plans: Move
Seattle2015 and the City fdSeattle Freight Master Ple2016.Though both of thesplans
lluminate the many challenges associated with freight in Seattle such as managing curb space,
parking rates, modifying streets into complete streets, and incorporating high tech solutions,
these plans do not include any discussioggarding freight parking design standards.
2.5Commercial Vehicle Load Zone Types

Different CVLZ types arise as a result of tteeet characteristics present because
CVLZs are typically added to streets after streets have been buit. Therefore, there are a variety
of CVLZ types present in Seattiérespective of the CVLZ typehey all have yellow curb pdin
and signage to indicate that it is a CVLZ, however, the pavement madgsggiated with the
CVLZ mayv a r Marking“ of parking space boundaries encourages materlp and efficient
use of parking spaces where parking turnover is substantial. Parking space markings tend to
prevent encroachment into fre hydrant zones, bus stops, loading zones, approaches to
intersections, curb ramps, and clearance spaces fafsisknd other zones where parking is

r est r (Manuaé @h.Uniform Trafic Control Devices (MUTCD))he four observed types

have been listechnd shown below.
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Transit Lane CVLZ without Pavement Marking

Figure 5 CVLZ Type & Transit Lane without Pavement Marki(@oogle, 2018)Sheth, 201 2018)

This CVLZ typeis along the curb, but does not have a defimadth or separation fronthe
adjacenttransit lane.In Figure 5,the width from the curlbo the center linemarking is about20
feet for two lanes (Google, 2018)The CVLZ parking lane can also be used as a transit lane

before/after CVLZ hours (before 7 AM, after 8 PNBee Figure5 for an example of this CVLZ

type.
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Transit Lane CVLZ with Pavement Marking

Figure 6 CVLZ Type 2 Transit Lane with Pavement Markii@oogle, 2018fSheth, 201-2018)

This CVLZ type is along the curb and has a solid white pavement marking that indicates the

width of the CVLZ spaceand clearly separates this space from the adjacent transitT e

marking is present becautlee pavement marking f a white solid Iline and
marking means that this CVLE& in a Bus Only lane in Downtown SeattBespite this being a

Bus Only lane, imccommodates curb actvities like deliveridis CVLZ is 11 feet wide(City

of Seattle, 2017peeFigure 6 for an exampleof this CVLZ type.
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Curb Out CVLZ
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Figure 7 CVLZ Type 3 Curb Out(Google, 2018]Sheth, 201:2018)

This CVLZ type is along a curb out, and does not have a sold white pavement marking to
indicate the width of the CVLZAdjacent to the CVLZ is two transit lanes. The total width from
the curb out to the center line marking is about 30 {€ogle, 2018pPlease see Figurd for an

example of this CVLZ type. In addition to a Curb Out CVLZ being in the middle of the block, it

can also benplementedat the front or back end of a block.
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Angled Parking

[SUNDAYS

NO PAYMENT REQUIRED

o =

Figure 8 CVLZ Type 4 Angled ParkindSheth, 201-2018)

This CVLZ type isfor a vehicle that must park perpendicular to the curb and at an angle.
Adjacent to or in front of this parking space is a transit ldmdigure 8,the total widthfrom the
curb out to the center ine marking is about 31 f@@bogle, 20185ee Figure &r an example

of this CVLZ type.
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2.6 Commercial Vehicle Load ZonesState of Affairs in Seattle

The CVLZ program began in 1990 in Doemin Seattleto ensure that the yellow curb
space is not misusedSDOT, 2017)Fora commercial vehicle to park ata CVLZ, they must
either pay for parking when possible or disp@apermit for an annual permit fee of $195.08.4
reportpublished in 2014, SDOT aimdt o i mprove the CVLZ program b
vehicle drivers to more easiy find avaiable CVLZs; providingnhancedparking enforceme ntof
CVLZ spaces; and improving accessibility of CVLZs during major downtconstruction
pr oj €Tcanspo. Group, 2014)

In 2017, he Seattle Department of Transportation (SD@djked with the Supply Chai
Transportation and Logistics e@terat the Univesity of Washingtonto update and verify their
inventory of CVLZs. The stug area for this project ithe Downtown Seattle area, which
includes the folowing Urban Vilages- Beltown, Chinatowrnternational District, Commercial
Core, Denny Triangle, Eastlake, Pioneer Square, South Lake Union, and Uptavensity of
Washingtomm Ma st er ' s st ud e hdarganize® thaataccdlectGrih methddy ia which
the location, length, width, curb type, and picturealbload zones wereollected. According to
this data set,lere are269 CVLZs in the Downtown Seattle area

Figue 9is a map of all of the CMZs in SeattlfChandra, 2017)rhe high density of
CVLZs in the Downtown areaemphasize the important role they play in facilitating urban
logistics in Seattle, and therefore aignificant piece of infrastructureto understand and

improve.
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Load Zones in Downtown Seattle Area - 2017
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Figure 9 Map of Different Load Zone Types in Seattle 2017
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2.7 Possible Outcomes of Poorly Design€dirb Space an@ommercial Vehicle Load Zones

The reason that curb spaceaniportant to understan@é becausegoorly managed curb
spacemay result in blockages, congestiodpuble parking and mayaffect traffic patterns
(NACTO, 2017)& (Madrecki, 2018YWhile truck trafic currently represents about 7 percent of
urban traffic in Ameican cities, it bears a disproportionate congestion cost of $28 billion, or

about 17 percent of the total U.S. congestbm st s , i n was (Zeleski BG1Yr s and

There is no literature about tletcomesof onstreetCVLZ designon safety or congestion

2.8 Vision Zero
Vision Zero is a actionplan that wagpublshed andaunched in 201% Seattle The

purpose of Vision Zero is to end all traffic
innovative engineering, emtement and educatio (Murray, 2015)New standards and polisie

have been adopted in Seatliee tothe Vision Zero action planFor example, the speed Imit in
Downtown Seattle has been reduced to 25 mph and to 20 mpldentie$ areasThe City is

reviewing street conditions and investing in improving safety for all road users. Some programs

supported by the Vision Zero plan are Greenways Program, Protected Bike Lanes, and Safe

Routes to School.

In the Vision Zero planthere is ho mention of freight/‘commercial vehicle safety, despite
the hightrisk behavior courier driversnay engage irbecauseof insufficient freight infrastructure
or poor/lack of design standardsigure 10 exemplifies the time of highisk behavior dvers
may be involvedin. Though crashes with couriers may be low in number, data does not capture
the near missesThere are preemptive measures that the City could take to improve safety for

couriers.
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Figure 10 High Risk Carier Driver Activity in Seattleduring Delivery(Sheth, 201-2018)

2.9 Conclusion

Downtown Seattlehas269 CVLZs, with different curb typedhrough the literature
review, an outstanding realization is that thare no clar standards on the design of CVLZs,
and that theres little information about the actvities and needs for a courier driver ata CVLZ.
Though there is little information regarding the relationship between the design of CVLZs, from
personal observationsm Downtown Seattle, improving the design of CVLZs and oltea
zones may minimize trucks double parking and the safety of courier drivers, cyclists, pedestrians,

and vehicles surrounding a parked commercial vehicle.
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CHAPTER 3. Research Methods

To improve the design of CVLZs, the needs of courier drivers must be better understood.
Step 1is to understand thgeneral profie of thaehicle types and activitiethat may occuat a
curb. Observationss the research method used for this project to sysitatig collect
information. | will share findings from 25 field observations of freight activity in Seattle,
specifically, about the vehicle and actvity characteristics associated with each delvery. The 25
observationswil serve as a sample arkde summary of delivery and vehicle characteristidls
inform the design recommendat® in Chapter 5 of this paper.

For the purpos of this research, a sample size of 28ulicient to generally understand
the vehicle and delivery characteristics in Seattle.reTloeuld certainly be a wide range of
variability in vehide and delivery characterissicper delivery.

Each observation Wilnclude the following factors buleted beloWhese factors were
chosen becausguring the pilot period for data collection, these were the main factors to
inluence the use of space for a truck at a clife. data collection form was designed to reflect
these factors, and can be seen in AppeAdithis information wil serve as a proxy for courier
driver needs.

1 Commercial Vehicle Characteristics (truck class, passenger door type, cargo door
type)

1 Exiting/Entering Commercial Vehicle Behavior

1 Accessory Used and Accessory Path

1 Courier Path to Access the Caigoand/around vehicle

1 Delivery Characteristics and Goods Described

1 Courier Rsponse to the Buit Environment
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Step 2is an analysis and summary of these observations, in which impactful characteristics of
each delvery are pulled out and compared to the other observations.
Step 3is incorporating the findings from Step 2 into adering of an improved freight curb

design.
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CHAPTER 4. Field Observations

The 25 obsentions werecompleted inurban areas dbeattle Washington | decided to
record arobservationby standingata block and wadtd for a commereail vehicle to park at that
block and makedeliveries or | would arrive at a block whie a delvenyasalreadyhappening
and capturghe remaining aspects thie delivery. This Chapter includes one observatiand
serves as an example of the type of qualitative information recoftiedemaining 24

observationsarein Appendix C.

4.1 4301University Way NE, Seattle, WA 98105

Delivery Location, Date, and Time
Delivery Coordinates 47.659869;122.313333

Delvery atYelow Curb Yes

Wedesday, November 15, 2017
2:00-3.00 PM

Observation Date & Time

Commercial Vehicle Characteristics
A Pepsi delivery truck was observed at this location. This truck is a Class 5 truck.

The truck had a swing out door on both the driver and passenger side of the truck. The truck
design was such that it did not have any back cargo doors, but instead, had five cargo
compartments on both the passenger and driver side of the truck, resulting in 10 cargo
compartments. These cargo doors must be manually lited and roled up to ighasie An

image of these cargo compartments have been outlined, and can be seen iti1Figure
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Figure 11 Parked Truck at CVLZ in the-District, Seattle. Cargo compartments outlinggheth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
The courier driver exited his truck from the driver side of the truck, which was flush against the

curb. His exit point was directly onto the sidewalk.

Accessory Used and Accessory Path
The courier driver used hand truck during this delivery. It is unclear where he retrieved it from,

but the truck does have a space for the hand truck at the back of the truck (exterior). During the
observed delivery, the courier driver had placed the hand truck on the sidefialkhe

reviewed his inventory. He loaded the hand truck from the sidewalk and then walked with the
hand truck around the back end of the vehicle to the passenger side to continue loading the hand
truck with goods. He then proceeded to walk with the hamk up along the passenger side of

the vehicle to the front end of the vehicle to access the sidewalk again.

Courier Path to Access Cargblovements Described Around Truck
The courier driver exited his truck from the passenger side and into the lsiddviga presumed

that he disengaged the hand truck from the back of the vehicle and was standing behind the
vehicle at this time (he was out of the line of site to clearly capture this specific activity).

He mainly stood on the sidewalk with his handclr whie reviewing his inventory list,

organizing goods, and loading the hand truck from the cargo compartments located on the driver

side. He walked around the back end of the truck to the cargo compartments on the passenger
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side. He loaded the hand tkuand then proceeded to with the hand truck up along the passenger
side of the truck to the front end of the truck to access the sidewalk again.

After loading the hand truck with the appropriate items, he made a delivery, and returned to
make another deéry. Forthe second delivery, he remained on the sidewalk with the hand truck
and loaded the appropriate items onto the hand truck and walked to the next delivery destination.
The end of his delivery movements were not captured, as he did not retuntrteckifor over

20 minutes.

Delivery Characteristics and Goods Described
This delivery included just one driver who was also the courier, which is why the term courier

driver is used. The items loaded and unloaded were invariably small pallets of Pepdi ow

beverages/cans. The types of goods delivered can be seen ingure

Figure 12 Beverage Vehicle Unloadin@heth, 201-2018)

Courier Behavior in Response to Built (street, road, land usetehati@s) Environment
This delivery took place in the University District of Seattle, which is mixed use and includes a

mixture of restaurants, cafes, and specialty stores and residential units. Adjacent to the delivery
location is a vehicle lane withowny clear pavement marking separating the function and space

of the delivery from the adjacent vehicle lane. Behind the delivery truck is a concrete parking
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curb implemented to create a more noticeable and unavoidable separation between delivery area
and hicycle parking spaces. There is not a designated bike lane present on this block.

The courier mainly conducted activities whie standing and taking refuge on the sidewalk. The
transit lane adjacent to the delivery location was not highly utilized aitrtbeaf delivery, and

so the courier did not seem to significantly restrict his whie conducting loading and unloading
activities on the passenger side and whie standing in the roadway. E®ydepicts the

courier’s movements on the roadway.

Figure 13 Beverage Vehicle Walking Along Ro&heth, 2012018)
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CHAPTER 5. Research Findings

From the 25 field observations, there are stekeaways that may help inform the elements

included/excludedin the rendering of an improvefileight curb spacdesign.

5.1Major Takeaways from Field Observations

Number of Deliveries at Yellow Curb Space
Of the observed deliveriess majority of themoccurred at yellow curb, andsomedeliveries

occurred along either unmarked curb space or in pedestrian vehicle load zones. One observed
delivery occurred in an aleyThese findingsmay allude to the fact that either the design ar tha
there simply is not enough yellow curb space available to trucks or commercial vehicles in

Seattle.

Yellow Curlhength Overhang
Of the observed deliveries occurringaagellow curha majortyo f t h e opem footprinte * s

vehicle exensions engagksuch as cargo doors/lift gatesas bngerthan theyellow curb
length provided by the CityThe term open footprint iesed to describe theatures of a vehicle
that must be engaged in order for the vehiclduotion in the way it was designed to. This
includes extending a ramp or having a lt gate that must be ehgageder tocomplete the
delivery. These findingsmay suggest that the design of yellow curb space is generaly

insufficient for the majority of truckebservedusing the yellow curb.

Observed Commeairl Vehicle Classification
The majority of vehicles observaging the yellow curlare Class 5 vehicles. According to the

Feder al Hi ghway Ad mi nTws-Axle,aSix-Tire, rEingle-Urit iTsicksme a n s
Al vehicles on a single frame including trucks, camping anceegional vehicles, motor homes,

etc., withtwo axles and dual rear whetlgUSDOT FHWA, 2014)This may indicate that Class
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5 vehicles are typally making urban delveries, and to design a majority of curb space to

accommodatahe vehicle characteristics of a Class 5 truck.

Number of Delivery Company Staff
A majority of the deliveries were completed by a single person who was both the driver and

courier. A few of the observed deliveries include two people; timay be due tthe fact that
observations were completed during the holday season in the United States. Companies may
have addedstaff to a route to ofet the larger number of deliveries occurring during the holiday

season. These s may indicate that adequate door opening space be certainly provided on the

driver's side of the vehicle for safe and c¢comi

Driver & Passenger Door Type
A majority of the observed vehicles had open out or swing out doocs) widicates that at a

minimum, a commercial vehicle operating envelope should include additional tepace

accommodate a fuly extended doors that opens out

Cargo Compartment Location
A majority of the observed vehicles have cargo compartments locatieel lzdck end of the

vehicle. This may indicate that additonal spawet berequired for the driver/courier to

organize goods, load accessories, and maneuver with accessdnesack end of a CVLZ

This may impact the design considerations and stiggesprovided in this research project.

Few of the observed vehicles have cargo compa
vehicle. The vehicles that did have this amenity were beverage vehicles with side compartments.

Close to half of the observeghicles had cargo compartments on the passenger side.
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Lift Gate Presence
A majority of the vehicles did not have a lit gate, but those that did have one needed

significantly more space to operate. Coulis or narrow parking lanes were observed as a
hindrance for thesafe and comftable use of the lit gate. Narrow parking lanes would mean
that the lift gate would overhang into the adjacent transit lane. Curb cuts may obstruct the lift
gate operations and may not allow for the lift gate to sit flaghinst the pavement. These
findings may also indicate that-@treet CVLZs could be mainly designed for commercial
vehicles without it gates, and that-sfireet parking could be maintained for commercial

vehicles with it gates.

Accessory Type
Hand trucks were most commonly used during deliveries. Note that the hand truck category

includes both hand trucks anew&y convertible hand trucks. This indicates that the turning
radius of a hand truck around the vehicle is important to consider. Othasaiee observed

were ramps, cones, hampers, and bins.

Courier Movements Observed
Movements around the vehiclgere observed and the possibilities included moving in front of

the vehicle, at #n back end ofhe vehicle, on the passenger side ofvedicle and on the driver
side of the vehicle. Most deliverieavolved the driver side of the vehicle and back endhef

vehicle being used.

Back End of Vehicle

A majority of the drivers/courieraccessed cardoehind the observed vehicle. This includes
walking past the back end or participating in loading/unloading &diviat the back end of the
vehicle. This may impact the design considerations and suggestions provided.

Driver Side of Vehicle
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One person who was both the driver and courier completed a majority of the observed deliveries.
Therefore, it is not surprisinghat there a majority of the observed vehicles had activity on the
driver side. This includes ingress/egress, walking past this side of the vehicle, or participating in
any loading/unloading activities on this side of the vehicle.

Passenger Side of Vehiel

There was a general splt between activities occurring on the passenger side of the observed
vehicles. Some of these observed vehicles had cargo compartments on the passenger side. This
may impact the design considerations and suggestions provided negbarch project.

Front End of Vehicle

There was Ittle to no actvity observed in front of the observed vehicles. This includes walking
past this side of the vehicle, or participating in any loading/unloading activities on this side of the
vehicle. Ths may impact the design considerations and suggestionglgutam this research

project.

5.2 Discussionof an Improvedc\=Z-Freight Curb Space

This research project focuses on understanding the needs and activities of deliveries and
commercial vehiclesn Seattle, and developing an improved CVLZ bearingfidte:
observations in mind. However, from this research profgell Observationsabout
opportunities for improvemenin the practice of transportation planning and freight literature
must be adekssed before sweeping changes in curb design and curb managameatur.
Theseopportunitieshave been considerad the rendering of an improved freight curb space

The first opportunity is thatdifferent vehicle typesvith vastly different dimensiss and
needsshare the same curb coldmit havedifferent signage. Figurd4 shows the four different

signs that may be present at a yellow curb in Se&tieh sign has a different set of rules and
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parameters for what vehicle and actvity can occunait parking spoDepending on which sign
is placed at a yellow curb, it could be permissible afonotorcycle delivering a pizzar a large
truck delvering furniture. | believe that curb space and curb color should be regsitiat the
length, width, and purposef a vehicle ispaired with a coloand texture/patternnot solely

matching thepurpose/activitywith the curb color as it is now in Seattle.

30 TG MINUTE MINUTE ) \
oo [ TRuck [ mecser | TAXI
LOAD ONLY

UNLOAD || LoD ONLY
TAM-6PM || 7AM-GPM

TOW AWAY TOW AWAY
ZONE ZONE

PHONE  684-3444 PHONE  484-3444

TOW-AWAY
ZONE

PHONE 684-5444
S

Figure 14 Seattle Yellow Curb Signag¢8ettle Department of Transportation, 2018)

The secondpportunity is the way USDOT FHWA has classified different vehicle types.
The different vehicle classes are based on the number of axles and number of wheels associated
with a vehicle. However, | bele it is more relevant for Urban PlanneEngineers, and Urban
Designersto have a list of vehicles classified by their len¢timgaged—lit gate, back doors)
width (engaged- doors fully extended)and turning radius. Please see Appendix B for USDOT
FHWA's current vehicle <classification <chart.
Having these metrics avaiable tban Planners, Engineers, and Urban Desigigers
critical so thatpractitioners in the fieldcan better considesind plan forfreight needs at the

neighborhood, city, andage level.

5.3 Rendering of Freight Curb Space

The renderings forhe new design proposal is included below. The curb type used in this
rendering is a parallel curb type, as this is how the majority of yellow curb space is categorized,

according tatheload zone inventory in Downtown Seattle area.
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Pleasenotethat these design elements are suggested with the intent that all vehicles are
categorized by their size, features, and activities and then paired with a curb color
texture/pattern,and signage. Observations and a study of the space required Horebite type
and activity would have to be completethe implementation of this system would be site
specific and depend on block and neighborhood characteristics.

Findings from thditerature review and 25 observationd deliveries in Seattle were

included in thesuggestedredesign. This redesign can be seen in Figise
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Figure 15 Rendering of Curb Space Redesigned for 27X8 ft. and 15x®ittles€¢Toyota, 2018)JPSTruck Dimensions cotesy
of Anna Alligood and Siqgi Lu

The main new design elements for freight curb space are:
1) Use paint, texturpatterns and signage to pair curb space with vehicle type and
actvities associated with that vehicle tyfper example, in this rendering, blyeint
with circles would be the paint and pattern associated with curb space for 27 x 8 ft.
vehicles. Signage indicates the dimensiafghe vehicle, days and times of theek
that it is enforced, and time limit spent at the cirlease note that | hawmnsidered

color accessibility in the rendering of the suggested redé€iglinge, 2017)
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2) Provide space around the vehicle so that vehicle features such as doors can fuly
engage, and accessories can be comfortably usezbdedAs seen in the major
takeaways from the field observationspostdeliveries included using a hand truck as
an accessory anuost of the observedehicles had a cargo compartment located at
the back end of the vehicle. The design of the blue curb sp&adguie 82 not only
respond to these needs, but exceeds them by providing additonal space on the
sidewal k and driver’'s side for additional
beverage truclseen in Figure 13 and a piclp system in which high deity
office/residential buidings provide a staff member to meet the courier at the curb
with a binto consolidate and retrieve delveries

3) Signage that stipulates the dimensions of the permitted vehicle at that curb space and
days/time ofenforcement

It is important that the three recommendas beimplemented as ttio because they

eachcomplenent each other arare integral for optimizig the efficacy of thdreight curb
design. The paint and texturing indicate to curb users the minimum and maximum length and
width of that particular curb parking space. The paint and texturmg thecub indicates the
minimum/maximum amount of space that may be needed for the actmi@surring at the curb
parking space. The signage cleatlgmmunicatesthe limitations and regulations of the curb
parking spaceThese three items together serve heliatic system.
The goal of thes@ew design elements is to:

1) Atthe freight curb space levelReduce double parking, circling, and higbk

environments for courier drivers as a resulipobdrly designedyellow curb space.
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2) At the overall curb-Improve curb space design so that it betsponds to the needs by

prioritizing certain vehicle types and their actvitieshie alsoproviding flexibility.

There arelimitations to implementing thisedesiged freight curb spacean a city The ay
would have to pilot test this system on a couple of blocks and create a method teedbenpa
eficacy of the curb before and after the curb is redesigiiethe redesigned curb performs
better than theurrentsystem in place, then the Ciyould have to create a system to fairly
alocate curb space to different vehicle sizé€sere would also have to be flexible curb space to
accommodate unexpected vehicle sizes or to suppmodytamic activities of the Cityn
addition, the City would hea to invest its resources ¢alucatehe public regarding curb use and
the new designA cost benefit analysis may be an effective tool to capture the number of
variables that would have to be considered before the suggested redesignis implementeden

masse.
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CHAPTER 6. Discussiorand Future Research

Through this research project, | have better understb@duances of Urban Planning
andthe gaps that are present in freight literature, freight transportation planning practice, and
freight management efforts and metrics. | have also understogabsiséolerepercussios of
poorly designedcurb space for commercial vehicle$rucks mayresortto double parking for
quick deliveries, circlingthe blockunti an appropriate yellow curb space becomes availatile
parkng in Passenger Load Zonegcauseof poorly designed auravailable yelow curb space.

My research suggesthat curb space management ipowerful and effective tool that
has been left as an untapped resource until recent years. Organizing curb space and designing the
curb to 1) sufficierly meet the needs of differenehicles andusers at different times of the day
and week, and 2) me#te time needs required for different usessessential to a weplanned
city. The curb has tbe reliable andfiexible enoughto support the dynamism at the curb.

Improving the design dfeight curb space at large using paint, signage, or any oibdium is
essential for supporting a fair system that reliably communicates the same message to al road
users.

There is no one size fits all solution for curb space manageoiesiten design standards
for aparking spotat the curb. The curls B comple spaceand each curb must be assessed at the
block and neighborhood scaBifferent cities in the United States and major cities around the
world have different approaches to managing curb space, and there does not seem to be a
premier way of managingudb spacegDistrict Department of Transportation, 20($DOT,
2018)(NACTO, 2017) Perhaps the dynamisiof activities at thecurb does not allow curb

design tabe stadardized within even the sameighborhood,as curb activity changes
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depending on the zoning regulations, policiesgth in time of curb activityand street
characteristics present at each block.

The purpose of this thesis is to understand the nefectsuger drivers for freight activity
at the curb through observations, and to deaigew curb space that incorporateglings from
these observationd.imitations of this research project include

The observations and research findifgem this resech projectnicely suppor future
endeavors to understand theerations occurring at the curb in major cilike Seattle. Upon
understanding the current use of curb space in detddtic solutonssuch as parking time
imits and permit programs mdye more effectively applied. This research may also encourage
others torevist US DOT F HWA'’ dassificatibnsystere and charand include more
detailed design standards in the MUTCD and NACTO. As a Masters of Urban Planning student,
| am looking bérwardto applying al that | have learned through this process for baitbrspace

management efforts.
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Class | Class 7
Motorcycles & Four or more
axle, single unit
Class 2
Passenger cars m
=i e
Four or less axle,
-& single trailer
Class 3 @
Four tire,
single unit S Class 9
mm ~
s 2 5-Axle tractor
(= semitrailer
1o
Class 4 m Class 10
Buses Six or more axle,
m single trailer
Class |1
ﬁ Five or less axle,
multi trailer
Class 5 Class 12
Two axle, six Six axle, multi-
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Figure 16 USDOT FHWA Truck ClassédSDOT FHWA, 2014)
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APPENDIXC

C.1Pioneer Square, Seattle, WA 98104

Delivery Location, Data, and Time
Delivery Coordinates 47.601521;122.331742

Delivery at Yelow Curb Yes

Friday, November 17, 2017
Observation Date & Time
9:00- 1000 AM

Commercial Vehicle Characteristics
This is a beverage delivery company named Columbia Distributing. This is a Class 5 truck.

This truck has a swing out door on both the driver and passenger side of the vehicle. The cargo
compartment is at the baekd of the truck and was a manual roll up door and an automatic lift.

Figures 17 and 18 exemplify the truck characteristics of the observed delvery.

CA >
22
ol

:_ ~" '“' MOdelO - J

((7/1((/(//

Figure 17 Lift Gate OperationgSheth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
There was a courier driver and courier involved in this delivery. The courier driver exited from

the driver side and the courier exted from the passenger side. The driver side was against a

protected bike lagy the passenger side was adjacent to a transit lane.

Accessory Used and Accessory Path
Two hand trucks and a pallet jack were used in this delivery. Each hand truck was loaded within

the truck with large barrels. The courier checked the delivery whiledisg on the automatic
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liit. Both couriers pulled the hand trucks and pallet jack from the automatic lift along the parking
lane onto the nearest crosswalk and then used the sidewalk ramp. As one of the hand trucks was
puled up on the sidewalk ramp, telepe from the ramp and the street in the general pushed one
of the barrels into the transit lane. One of the couriers stabiized the hand truck while the other
courier ran into the transit lane, stopped traffic, and rolled the barrel back to the sidewalk

After making the deliveries, they cut through the sidewalk with the empty hand trucks to quickly
reach the truck. This meant cutting through the bike lane as wel. At the end of the delivery, one
of the couriers stood on the manual It with all threeessories and stored themthie cargo

compartment.

Courier Path to Access Cargblovements Described Around Commercial Vehicle
Two deliveries were made from this location. The courier walked along the passenger side of the

truck and the courier drivavalked along the driver side of the truck to the baol of the truck

and operated the automatic lit. The first delvery was not captured in detail

For the second delivery, once the lit was down, the passenger courier got on the lit, organized
the barels inside of the truck onto the hand trucks and pallet jack, and pulled them along the
parking lane behind the truck over to the crosswalk and up the sidewalk ramp. They then
folowed the sidewalk and other crosswalks to their customers.

When they retuned with the empty accessories, they crossed the bike lane from the curb. The
driver courier went to the driver seat and the passenger courier loaded the accessories back into
the cargo compartment and closed the automatic lit. He did this whie stamdimg adjacent

transit lane. This action can be seen in Figure He then walked in the transit lane to the

passenger seat.
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Delivery Characteristics and Goods Described
There were two couriers who made this delivery. One of the couriers was alswaheahd is

referred to as the courier driver. The other courier was the passenger. Large metal barrels of
beverages were delivered. These are large buky items that required the automatic lift, hand

trucks, a pallet jack, and easy access to a sidewsatip.r

Figure 18 Lift Gate EngagedSheth, 201-2018)

Courier Behavior in Response to Built (street, road, and land use characteristics) Environment
This delivery took placed in Downtown Seattle, whishmainly mixeduse, commercial, and

residential. This delivery involved delivering heavy, bulky goods. The automatic lit extended
beyond the designated CVLZ and the space behind the CVLZ was used to transport the goods to
the crosswalk and then to thdesvalkk ramp. The couriers benefited from having the empty

space behind them for the loading and unloading activities.

The angle of the sidewalk ramp and street itselff made it challenging to push the hand truck up
onto it while balancing the heavy goodsthe hand truck.

The courier who sat on the passenger side had to wait for traffic in the adjacent transit lane to
subside before entering and exiting his seat. He also stood in the transit lane whie operating the

automatic lift.
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C.2710 2nd Ave, Sedtt WA 98104

Delivery Location, Date, and Time
Delivery Coordinates 47.603352;122.333357

Delvery at Yelow Curb Yes
Friday, November 17, 2017
10:00-11:00 AM

Observation Date & Time

Commercial Vehicle Characteristics
A FedEx delivery truck was ohsed at this location. This is a Class 5 truck.

The driver and passenger door is a sliding door, and was open and shut upon entry and egress of
the truck. The truck design included cargo compartments at the back end of the truck with two

doors that openedut.

Figure 19 FedEx Delivery Hand Truck Spa¢8heth, 201-2018)

Exiting/EnterinCommercial VehicBehavior
This delivery had a courier driver and courier. They both exited from their respecirer and

passenger side sliding doors.

Accessory Used and Accessory Path
For this delvery, a2vay convertible hand truck has been used. Thsag convertible hand

truck was stored in the cargo compartment and placed on the pavement next td thadbaic

the truck while the courier sorted parcels and loaded this hand truck. The courier had left enough
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spaced between the truck and the hand truck to stand in between them with enough room to
maneuver between the cargo compartment and loading thetrbekd There were a dew
deliveries made from this delivery point, and thev&y convertible hand truck followed the
courier from the back end of the vehicle around to the driver side of the vehicle, crosseaytwo

protected bike lanes and perched umdhe sidewalk.

Courier Path to Access Cargblovements Described Around Truck
There were two couriers who each exited from the driver and passenger side of the truck. The

courier driver walked along the driver side to the back end of the truck whecartee

compartment is and the other courier walked along the passenger side of the truck and met the
courier driver at the back end of the truck next to the cargo compartment.

The cargo compartment doors were open two doors out, aneviag 2onvertible hand truck

was taken out and placed behind couriers. While standing at the back end of the delivery truck,
the couriers sorted packages and loaded one hand platfiorm dolly.

The courier driver took the hand platform dolly from the back end to the drierobithe truck

and cut the curb to access the sidewalk using the shortest route possible. The courier hand carried
a parcel across the street to another buiding. She walking along the parking lane and then used
the crosswalk to cross.

There were multipledeliveries made from this delivery point. The larger deliveries used-the 2
way convertible hand truck and folowed the path described. The smaller delveries were hand
carried and made while theway convertible hand truck was kept out on the streetdbehe

back end of the vehicle. This can be seen in Figure 19.
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Delivery Characteristics and Goods Described
There were two couriers associated with this delivery. They worked together to make multiple

deliveries at the same time, but to different buildingarcels of varying sizes were delivered by
a hand platform doly or simply by hand.
These parcels could be categorized as smal, medium, and large sized items. Large buky items

were transported used the hand platform dolly.

Courier Behavior in Respgerto Built (street, road, land use characteristics) Environment
This delivery took place in Downtown Seattle which is mainly mixed use and includes a high

density of office space. This delivery point occurred at a CVLZ along a renovated street that
includes two bike lanes flush against the curb space, a buffer between the bike lane and the
CVLZ and Passenger Vehicle Load Zones, and three transit lanes adjacent to the delivery point.
The couriers had a generous amount of space behind the delivery to ri@nalgdiveries, and

this is where parcels were sorted and unloaded from the truck. The courier driver who used the 2
way convertible hand truck did cut through the buffer lane and bike lanes in order to access the

curb. He cut through the curb and momalytaobstructed the bike lane while doing this.

C.3999 Third Ave, Plaza 18, Seattle, WA 98104
Delivery Location, Date, and Time
Delivery Coordinates 47.604816;122.334716

Delvery at Yelow Curb Yes

Friday, November 17, 2017
Observation Date & Time
1000-11:.00 AM

Commercial Vehicle Characteristics
The observed delivery vehicle was a FedEx Office vehicle. This is a Class 3 vehicle that

resembles a van more than it resembles a truck, and can been seen in Figure 20.
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Figure 20 FedEx Office Van Delivery Vehicle

The driver and front passenger doors were both a swing out door. There was a second passenger
door behind the front passenger side that was a sliding door. The back end of the vehicle had two

swing out doors.

Exiting/Etering Commercial Vehicle Behavior
The courier driver exits and enters the commercial vehicle from the driver side. The door swings

out next to a bicycle buffer lane, which the courier walked on.

Accessory Used and Accessory Path
No accessories were usedfacilitate this pickup.

Courier Path to Access Cargblovements Described Around Commercial Vehicle
The courier driver exited from the driver side and cut through the bike buffer lane and bike lanes

adjacent to the driver side to quickly access ithewalk. He eventually returned from his

customer with a small parcel, cut through the bike lanes and bike buffer lane and stood behind

the backend of the truck and waited for flowing traffic in the transit lane next to the passenger

side to subside. Figel 21 depicts the courier in the act of waiting at the back end of his vehicle
with his customer’s parcel for the traffic [
Atfter the traffic subsided, he walked from the bagld of the vehicle around to passenger side

andplaced the parcel in the back passenger compartment using the slding. He then walked
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around the frorend of the vehicle over to the driver door, opened the door, sat inside, and drove

off.

Figure 21 Courier of observed delivgrwaiting for traffic in adjacent transit lane to subsiffgheth, 201-2018)

Delivery Characteristics and Goods Described
There was one driver who was also the courier for this delivery. The courier did not make a

delivery, butinstead, was at this location to complete a4uipkof a large, flat parcel from a

customer.

Courier Behavior in Response to Built (street, road, and land use characteristics) Environment
The courier driver did cut across the bike buffer lane, bikesJaard onto to the sidewalk when

he both temporarily left his vehicle and when he returned, instead of using the cross walk.

Cutting through the bike infrastructure was a shorter route to the sidewalk than if he had used the
crosswalk.

It is interesting @ note that he chose to wait for the traffic in the adjacent transit lane to subside

so that he could safely access the back passenger sliding door instead of choosing to place the
parcel in the cargo compartment located in the {mwek of the vehicle. Tihe must be a method

of organizing his items inside the various cargo compartments.

C.4 1023 F'Ave. Seattle, WA 98104
Delivery Location, Date, and Time
Delivery Coordinates 47.605209;122.336867
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Delivery at Yelow Curb Yes
Friday, November 17, 2017
11:00- 12 PM

Observation Date & Time

Commercial Vehicle Characteristics
This was a vehicle making deliveries on behalf of Amazon. This vehicle resembled a van more

than a truck. This is a Class 3 vehicle. Figure 22 shows the observed delivery vehicle.

The driver and front passenger doors are both swing out doors. There were two doors on the
passenger side of the vehicle, the first one in front was swing out, and the second was with a
sliding door. There was also a cargo compartment at the back end ehitle with two doors

that open out.

Figure 22 Observed Amazon Commercial Vehit®heth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
The courier driver waited in the vehicle before cdlisefaxiting the vehicle after vehicular traffic

in the adjacent transit lane subsided. In this example, the parking lane also serves as a transit
lane.

Accessory Used and Accessory Path
This commercial parked in a strategic location, because the couder matiple deliveries to

diferent customers in the area from this location. For some of the deliveries, a hand truck was

used to faciitate the delivery.
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The hand truck was taken out from the cargo compartment located on the back end of the truck
and wa observed operating directly on the sidewalk. The courier driver made a couple of his
deliveries walking along the sidewalk. The courier driver placed the hand truck behind the back
end of the cargo compartment, opened the cargo doors, folded the twkndarol placed it in the

back cargo compartment. For the smaller deliveries, the courier driver made hand deliveries.

Courier Path to Access Cargblovements Described Around Commercial Vehicle
During the observation period, the courier driver had wafkem the back end of the cargo

compartment to the sliding door to access the cargo from the back passenger side. He stood on
the sidewalkk with loading the hand truck next to him with parcels. For his last delvery, he
returned to the sidewalk next to tHelivery vehicle with a parcel and placed it on the floor of

the front passenger area.

Delivery Characteristics and Goods Described
This delivery included one driver who was also the courier. All goods delvered were small or

medium sized packages. Thisade it easy for the courier driver to organize and load his hand

truck, or make some deliveries by hand.

Courier Behavior in Response to Built (street, road, and land use characteristics) Environment
This delivery took place in Downtown Seattle, whichmainly mixeduse, residential, and

commercial. The courier was observed mainly keeping to the sidewalk, and it was a place of
refuge for the courier to comfortably load his hand truck or take longer about decision making
regarding his deliveries. The caamidecided to cut through the curb instead of using the curb
ramp very close to the truck. The parking lane was also a transit lane, so the courier driver

waited for traffic to subside before entering or exiting the driver seat.

C.54201University Way &, Seattle, WR8105

Delivery Location, Date, and Time
Delivery Coordinates 47.658428;122.313321
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Delvery at Yelow Curb No

Wednesday, December 13, 2017
12:14-12:29 PM

Observation Date & Time

Commercial Vehicle Characteristics
A vehicle making Amazo delveries was observed at this location. This is a Class 5 truck.

Figure 23 depicts the observed delvery vehicle. This vehicle has two side doors, one for the
driver and passenger respectively. The door types are swing out doors. The cargo comartment

located in the back end of the truck, and has a manual roll up cargo door.

Figure 23 Observed Amazon Delivery Trugheth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
The courier dver was observed exiting from the driver side. Before exiting the vehicle, the

courier driver was observed holding the door ajar and waiting from the driver seat for oncoming
trafic to subside before exiting the vehicle. When oncoming trafic ceasadhfoment, he

stepped into the road and walk over to the back end of truck. At the end of the delivery, he
placed the accessory back into the cargo compartment, walked on the road to access the driver

side of the vehicle.

Accessory Used and Accessory Path
The accessory used for this delivery was a hamper. The hamper was stored in the cargo

compartment, and was then placed behind the cargo compartment on the road. There was no
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assembly or disassembly required. The hamper simply sprung into shape. The Stayguer
behind the vehicle while the courier driver stepped into the cargo compartment and organized

parcels and placed them into the hamper from the inside of the cargo compartment.

Figure 24 Hamper (Accessory Used) OutlinedYellow (Sheth, 2012018)

Courier Path to Access Cargblovements Described Around Commercial Vehicle
The courier driver exited the vehicle from the driver side and walked into the road and toward

the cargo compartment. Theuwsier driver stepped onto the ledge under the cargo compartment

to roll up the cargo door. The courier driver retrieved the hamper from inside the cargo
compartment and placed it onto the roadway, as seen in Figure 24. After organizing parcels from
inside the cargo compartment and placing parcels in the hamper, the courier driver then stepped
out next to the hamper to pul down and securely shut the cargo compartment. Then, the courier
driver placed the hamper over his shoulder and walked across thengheet using the

crosswalk. After making the delivery, he returns to the cargo compartment, rolls it up, places the

empty hamper back inside, and rolls down the cargo door to close it.

Delivery Characteristics and Goods Described
This delvery includd one driver who was also the courier. Al goods delivered were small or

medium sized packages that fit inside the hamper.
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Courier Behavior in Response to Built (street, road, and land use characteristics) Environment
For this delivery, the courier drivgoarked in a restricted parking area. It was restricted because

of the presence of a fire hydrant on the curb adjacent to where he parked. The curb space behind
the parked vehicle is available for other vehicles to legally park. A passenger vehicle is see
legally parked in Figure 24, whie the observed truck is not legally parked.

Though there was a crosswalk next to the parked delivery vehicle, the driver/courier only used it
when the pedestrian signal was on. Otherwise, he jaywalked across thevidirele¢ parcels, or

ran through the street when he forgot his scanner. The courier shared that Amazon is using
hampers to make deliveries and rarely uses hand trucks.

C.64311 University Way NE, Seattle, WA 98{Back Door- Alley Delivery)

Delivery Laation, Date, and Time
Delivery Coordinates 47.660081;122.313721

Delvery at Yelow Curb No

Wednesday, December 13, 2017
12:32—-12:50 PM

Observation Date & Time

Commercial Vehicle Characteristics
A Sysco refrigerated delivery vehicle was observednguthis delivery. This is a Class 5

vehicle. Figure 25 depicts the observed commercial vehicle. The driver and passenger doors are

swing out doors. The cargo compartment has a roll up door.
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Figure 25 Observed Sysco VehiclRanp Engaged Sheth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
The courier driver exited the vehicle from the driver side of the vehicle. After parking, he kept

his door open, walking to the back of the vehicle teckhhis parking, and then returned to the
driver side door to close it. He then walked from the driver door to the back end of the truck to
the cargo compartment. After the delivery was completed, the courier driver returned the
accessories, closed the garcompartment, returned to the driver side, and departed.

Accessory Used and Accessory Path
The courier driver used aramp and a hand truck for this delivery. To extend the ramp, the courier

driver first lited up the cargo compartment door slightly nidey to access the ramp extension.

He then stood on to one side of the ramp and pulled the ramp out of its compartment, while
wal king backwards next to it. The courier’s
Figure 26. After extending the rampe walked up the newly extended ramp, and completely

roled up the cargo compartment door. These movements can be seen in Figure 27.

A hand truck was also used for this delivery. The hand truck was stored in the cargo
compartment, and was then rolled dota ramp and around to the customer. Please see Figure

28 for an image of the hand truck being rolled down the ramp.
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Multiple delveries were made to the same customer using the hand truck and ramp. At end of
the deliveries, the hand truck was placedklbaside the cargo compartment and the ramp was

collapsed back into its compartment.

Figure 28 Courier Using Ramp to Deliver Goods using the Ramp and Hand T8helth, 201-2018)
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Courier Path to Access Cargblovements Described Around Commercial Vehicle
The courier driver had accessed the cargo by exiting the driver side of the vehicle, walking to the

back end of the cargo compartment, slightly liting the cargo compartdwont, puling out the

ramp, waking up the ramp, completely liting the cargo compartment door, and then enters the
cargo compartment to organize the goods. He used the cargo compartment to review his
inventory list, organize goods, and load the handktruc

After organizing the goods and loading the hand truck, he walks it down the ramp. When exiting
the ramp with the hand truck, additonal space required to turn the hand truck is noted. The

additional space required after the ramp has been extendediciediép Figure 29.

Figure 29 Additional Space Required to Maneuver Hand Tri8keth, 201-2018)

Delivery Characteristics and Goods Described
This delivery included one driver who was also the eourioods delivered were all parcels

containing items required by the customer.

Courier Behavior in Response to Built (street, road, and land use characteristics) Environment
Please note that this observation took place in an alley. Therefore, theiesadtcurred in a

more controlled environment in which the courier driver felt comfortable extending his ramp
without having full visibility of activities occurring in blind spots. He may have made different
movement choices if this delivery occurredaaturb. However, the use of the ramp limited areas

at which the ramp could be deployed, and an alley was one of the places at which the ramp could

be extended.
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C.74201University Way NE, Seattle, V@8105

Delivery Location, Date, and Time
Delivery Coordnates 47.658428;122.313321

Delvery at Yelow Curb No

Wednesday, December 13, 2017
123 PM-145 PM

Observation Date & Time

Commercial Vehicle Characteristics
The observed commercial vehicle is a beverage vehicle for-Colea This is a Class 5 kele.

It has six cargo compartments on the driver and passenger side of the vehicle each. Figure 30
exemplifies the location of the cargo compartments, which have been outlined blue, and design
of the vehicle. Each of the cargo compartments are rolacgocdoors.

The driver and passenger doors were swing out doors.

Figure 30 Coca Cola Delivery Vehicl¢Sheth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
The parking and exiting dhe vehicle was not captured in this observation. Upon returning to

the vehicle, the courier driver walked along the sidewalk lining the passenger side and walked in
front of the vehicle to the driver side. The crosswalk was not used, even though ijacastath

the parked vehicle.
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Accessory Used and Accessory Path
The accessory used for this delivery is a hand truck. The item was removed from the open cargo

compartment on the passenger side as seen in Figure 31. It was then placed on the sidewalk
adpcent to the vehicle and loaded. The courier driver then walked along the sidewalk to the
customer. The courier driver returned with the hand truck along the same sidewalk and was

placed back into the open compartment seen in Figure 31.

Courier Path to &ess Cargq Movements Described Around Commercial Vehicle
The courier driver was not fuly observed when he frst accessed the cargo. To unload and load

the hand truck and beverage crates, the courier driver stood on the sidewalk whie comfortably

accesmg the cargo. His stance did not block pedestrians, and can be seen in Figure 31.

Figure 31 Courier Driver Accessing Cargo Compartme(@heth, 201-2018)

Delivery Characteristics and Goods Destribe
This delvery included one driver who was also the courier. The items delivered ar€Glaca

beverages in small crates.

Courier Behavior in Response to Built (street, road, and land use characteristics) Environment
This delivery took place in the Ueisity District of Seattle, which is mixed use and includes a

mixture of restaurants, cafes, and specialty stores and residential units. This vehicle is parked

llegally next to a fire hydrant.
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Adjacent to the observed commercial vehicle is a vehicle vatheut any clear pavement

marking separating the function and space of the delivery from the adjacent vehicle lane.

For this delivery, the courier driver is able to comfortably and safely access the cargo

compartments from the sidewalk. The same sidewsalsed to make the delvery and return as

wel |, which Iimts the driver/ courier’s exXpos:
crosswalk was present next to the driver and passenger doors, the courier driver was observed

not using it to accasthe driver side.

C.81201 NE Campus Pkwy, Seattle, WA 98105
Delivery Location, Date, and Time
Delivery Coordinates 47.655937;122.315042

Delvery at Yelow Curb Yes

Wednesday, December 13, 2017
157 PM-2:18 PM

Observation Date & Time

CommerciaVehicle Characteristics
The observed vehicle is an OnTrac delivery van. This is a Class 3 vehicle. This commercial

vehicle has swing out driver, passenger, and cargo doors. It is unclear if the passenger door on
the passenger is a sliding door or a swang door, and could not be confrmed because it was

not used during the delivery. The cargo compartment that was used was on the back end of the
vehicle, and had two swing out cargo doors. Please see Figure 32 for a visual aid for this

observed delvery.
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Figure 32 0OnTrac Observed Delivery Vehicle with Extended Cargo D¢#insth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
The courier driver exited from the driver side of the vehicle, th&o street, and around to the

cargo compartment located at the back end of the vehicle. There were no vehicles on the transit
|l ane adjacent to the courier driver’s exit
if there was any oncoming ffie, and went to the driver side using the transit lane when it was

clear of traffic.

Accessory Used and Accessory Path
A large bin on wheels was used for this delivery. It is interesting to note that the bin was

provided by the high density buidingathwas receiving the parcels. In this case, this buiding is
a dorm (Lander Hall) at the University of Washington. The bin was rolled onto the sidewalk
from the buiding and stayed on the curb whie it was loaded with parcels. The bin was then
roled backto the building on that same block. The buiding was adjacent to the parked delivery
vehicle, and therefore, no crosswalks were utilized or roads crossed. Figure 33 exemplifies the

bin used for this delivery.
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Figure 33 Accessoryor this Delivery- Bin on Wheel¢Sheth, 201-2018)

Courier Path to Access Carg@lovements Described Around Commercial Vehicle
The courier driver exited the vehicle from the driver side and briefly walked into the adjacent

transit lane in order to access the cargo compartment on the back end of the vehicle. He stood
behind the vehicle and opened out the cargo doors at a 90° angle. He stood inside the cargo
compartment and consolidated and scanned the parcels that nebdadktvered. During this

time, he called the buiding and requested for someone to come meet him with the bin. Once the
delivery ttems were consoldated, he stepped onto the road behind the vehicle and continued
managing his deliveries and using his seann

When the bin arrived, he pushed the right cargo door all the way back and around so that he
could easiy load the bin with the consoldated parcels. The right side of the cargo door can be
seen as such in Figure 33. The driver/courier stood on tewiale loading the bin with

parcels.

Delivery Characteristics and Goods Described
This delivery included one driver who was also the courier. The items delivered were parcels of

all sizes. Figure 34 exemplifies the size of parcels the driver/courielongasizing and

delivering.
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Figure 34 Parcels Being Organized and Scanned Within the Cargo Compar(8iesth, 201-2018)

Courier Behavior in Response to Built (street, road, and land use chaieté&ms/ironment

This delivery took place at the University of Washington, and the buiding unit it was delivered

to was a dormitory. The recipient worked at the dorm and was aware that she must bring a bin to

receive the large volume of deliveries to tmm.

The commercial vehicle was parked at a CVLZ that was a part of a curb cutout. When the driver

first arrived, he

had

park at a “No

the CVLZ, however, once the passenger vehicle left, heedndis vehicle to the CVLZ. The

courier driver was observed looking for traffic to clear before exiting/entering his vehicle

because he had to swing his door open and wak into a transit lane.

C.9415 Pine St, Seattle, WA 98101
Delivery Location, Datend Time

Delivery Coordinates

47.611515;122.336741

Delvery at Yelow Curb

No

Observation Date & Time

Wednesday, December 27, 2017
11 AM —not captured

Commercial Vehicle Characteristics

A UPS delivery truck was observed during this delivery. Tia Class 5 vehicle.
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This vehicle type has sliding driver and passenger doors and a roll up cargo compartment at the

back end of the vehicle. Figure 35 exemplifies the cargo compartment location and type.

Figure 35 Observed UB Vehicle- Cargo Compartment at Back Ef8heth, 20172018)

Exiting/Entering Commercial Vehicle Behavior
The courier driver frst slid the passenger door open, puled in the rear view mirror on the

passenger side, and thentexki out of the vehicle from the passenger side to the back end of the
vehicle. The vehicle was parked on a-ovey road that is pedestrian and vehicle heavy. The
driver was vigilant while exiting the vehicle from the passenger side into the transit Jacenad

to it. The courier driver was not observed returning to his vehicle.

Accessory Used and Accessory Path
Two 2-way convertible handrick were used for this delivery, but only one was used at a time,

as there were multiple rounds of deliveries frtis location. Thes@-way convertible hand

trucks were stored inside the cargo compartment, and they were placed behind the vehicle on the
bulb out portion of the sidewalk.

During the observed delivery, the hand trucks were kept on the sidewalk theglwady on to
complete the deliveries. Depending on the needs of that particular round of deliveries, the courier

driver would pick one of them that best suited his needs, and placed the other one back.
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Figure 36 2-Way Converble Hand rucks Used in Delivefgheth, 201-2018)

Courier Path to Access Cargblovements Described Around Commercial Vehicle
During the observed rounds of delivery, the courier driver was mainly operating inside the cargo

compartment or on the bulbbut portion of the sidewalk. He organized and scanned parcels from
inside the cargo compartment. He brought out theZweay convertible handruck and placed

them onto the sidewalk, so that he could make more room to organipartieds inside the

cargo compartment. Once he had organized and scanned the parcels, he stood codbhe bulb
portion of the sidewalk and loaded a hand truck. He then placed the hand truck not in use back in
the cargo compartment before walking along dblewalk to the customer. During the observed
portion of the delivery, the courier driver had followed the same route from cargo compartment,

to bulb-out, and from sidewalk to customer three times.

Delivery Characteristics and Goods Described
This delivey included one driver who was also the courier. The items delvered and returned to

the courier driver are parcels of all sizes and weight.

Courier Behavior in Response to Built (street, road, and land use characteristics) Environment
This delivery wasobserved next to the Westlake Link Light Rail Station, in a highly commercial

area. This area experiences a lot of vehicular and pedestrian trafic. The courier driver parked at
a 3minute passenger load and unload zone, but was there for at least orgll leelveries

were not completed, as he was expecting to operate from that spot for many hours.
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The curbcut design of the passenger load/unioad zone also faciitates a type-otibabthe
sidewalk. This bulout was observed to be very convenidat the driver/courier, because when

he operated behind the vehicle, he was simply standing on th@uutortion of the sidewalk.

There were newspaper stands on the sidewalk adjacent to the delivery vehicle. Though this was

not significantly obstructs, it was noted to be quite close to the vehicle as seen in Figure 37.

Figure 37 Newspaper Stand Adjacent to Observed Delivery Velfiteth, 201-2018)

C.10 415 Pine St, Seattle, WA 98101
Delivey Location, Date, and Time
Delivery Coordinates 47.611469;122.336854

Delvery at Yelow Curb No

Wednesday, December 27, 2017
11:30 AM-12 PM

Observation Date & Time

Commercial Vehicle Characteristics
The observed vehicle was a LOOMIS vehicle. ThisaiClass 5 vehicle. The driver and

passenger vehicle are swing out doors. The cargo compartment was located at the back end of
the vehicle and was also a swing out cargo door. Figure 38 exemplifies the design of the

observed delvery vehicle.
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Figure 38 Observed LOOMIS Delivery Vehic{€heth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
There was a driver and courier involved in this delivery. The courier sitting on the passenger side

puled in the rear view mirror on the passenger side, open the door, and exited out into the transit
late. He walked along the road, and then got on to the sidewalk. The driver did not exit the

vehicle.

Accessory Used and Accessory Path
LOOMIS is a cash hamdg company. For the observed delivery, there were not delivery

accessories used. The courier hand delivered the item.

Courier Path to Access Caglovements Described Around Commercial Vehicle
The courier had the delvery item with him when he exitesl passenger side of the vehicle.

Therefore, he was not observed accessing any other compartments or equipment. The courier
walked along the passenger side of his parked vehicle and the other vehicles behind him, even
though a transit lane was presenfaadnt to him. He walked against the flow of traffic, and
therefore had good visibility of activity in the transit lanes. He eventually joined the sidewalk

visible in Figure 38. The courier was not observeéntering his vehicle upon departure.

Delivey Characteristics and Goods Described
There were two people involved in this delivery, one driver and one courier. The goods being

hand delvered was money in a bag.
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Courier Behavior in Response to Built (street, road, and land use characterist@msnEnvi
This delivery was observed next to the Westlake Light Rail Station, in a highly commercial area.

This area experiences a lot of vehicular and pedestrian trafic. The driver parkeaniuge3
passenger load and unload zone. The courier exitedeliige into the transit lane next to him

and proceeded to walk along the transit lane instead of accessing the nearby sidewalk sooner.

C.11 600 Pine St, Seattle, WA 98101
Delivery Location, Date, and Time
Delivery Coordinates 47.612408;122.334955

Delvery at Yelow Curb No

Wednesday, December 27, 2017
12:13 PM-12:30 PM

Observation Date & Time

Commercial Vehicle Characteristics
The observed vehicle is a FedEx delivery truck. This is a Class 5 vehicle. This vehicle has

sliding driver and passengedoors. The cargo compartment is located at the back end of the

vehicle and has a roll up cargo door. Figure 39 exemplifies the observed vehicle and its design

features.

Figure 39 Observed FedEx Delivery Vehiqi8heth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
The courier driver slid open the passenger door, but did not exit through it. After that, he rolled

up the cargo compartment door from the inside of the cargo compartment ieselkitddl from
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the cargo compartment, and closed the cargo compartment. He stepped over on to the sidewalk
seen inFigure 39. When the courier driver completed picking up returns and making deliveries,

he returned to his vehicle through the passenger $itte @ehicle.

Accessory Used and Accessory Path
No accessories were used in this delivery. Al tems were hand carried.

Courier Path to Access Carglovements Described Around Commercial Vehicle
The courier driver was observed exiting the vehicemfithe cargo compartment. He had a parcel

with him and hand delivered it. He returned to the back end of the cargo compartment with a
return, placed it in the cargo compartment, piekpdanother parcel to delvery and hand carried
it. He did cross any ras or use any crosswalks. All of his delveries and returned occurred at

the buildings on the sidewalk adjacent to him.

Delivery Characteristics and Goods Described
This delivery included one driver who was also the courier. A couple of small parceldaver

carried to the customer or brought back as a return.

Courier Behavior in Response to Built (street, road, and land use characteristics) Environment
This delivery was observed on a commercial street off of the Westlake Light Rai Station. This

areaexperiences a lot of vehicular and pedestrian traffic. The driver/courier parkeenanate3
passenger load and unload zone. It was interesting to observe that he entered his vehicle through

the passenger side, the side of the vehicle closest to #watkidand curb.

C.12 500 Olive Way, Seattle, WA
Delivery Location, Date, and Time
Delvery Coordinates 47.612922;122.336969

Delvery at Yelow Curb No

Wednesday, December 27, 2017
Observation Date & Time
1:36 PM- not captured

e



Commercial Vehicle &acteristics
This vehicle was deployed to make a delivery, but the company affliation is not clear. This is a

Class 3 vehicle. The driver and passenger doors are swing out. The cargo compartment is located
at the back end of the vehicle and has two aperdoors. The second door on the passenger side

is a sliding door.

Figure 40 Observed VehicléSheth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
The courier driver is observed exitingorin the driver side of the vehicle onto the sidewalk. His

return to the vehicle was not observed or captured.

Accessory Used and Accessory Path
A hand truck and bins were used in this delivery. These accessories were stored in the second

passenger compatent. These accessories were pulled out and placed onto the road space
adjacent to the second passenger door. The placement of these accessories can be seen in Figure
41. The bins and goods were loaded on to the hand truck on the roadway and themnmull aro

next to the back end of the vehicle and onto the sidewalk.
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Figure 41 Accessories Used and PlaceméBheth, 201-2018)

Courier Path to Access Cargblovements Described Around Commercial Vehicle
The courier driver had exited from the driver side of the vehicle onto the sidewalk. He then

walked around the back end of the vehicle over to the second passenger door. He stood next to
the second passenger cargo compartment, and at times, strayde mathatent transit lane.

Figure 42 displays some of his movements next to the passenger cargo compartment. After
loading the hand truck with a large parcel and two bins, he walks around the back end of the

vehicle with the hand truck and onto the sidewddks return to the vehicle was not captured.

Figure 42 Driver/Courier Observed in Adjacent Transit Laf&heth, 2012018)

Delivery Characteristics and Goods Described
This delivery included one sler who was also the courier. Mainly smaller parcels were being

delivered.
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Courier Behavior in Response to Built (street, road, and land use characteristics) Environment
This delivery took place in Downtown Seattle next to the Westlake Station. Thigsarix of

commercial and office space. The courier driver chose to park-atiru® passenger

load/unload zone. Though he was parked for at least 20 minutes. This is a one way, three lane

street. One lane is mainly allocated to parking, the seconttassit lane, and the third is a bus

only and bike lane. The courier driver was observed using a substantial amount of space in the
adjacent transit lane while loading the hand truck. This is generally a highly congested area and
t he <cour i eons ame highwisk.rFigse 43 exenplifies the extent to which the courier

operated in the adjacent transit lane.

Figure 43 Courier Operating in Adjacent Transit Lai®heth, 2012018)

C.131601 5thAve #100, Seattle, WA 98101
Delivery Location, Date, and Time
Delvery Coordinates 47.612450;122.337761

Delivery at Yelow Curb Yes

Wednesday, December 27, 2017
Observation Date & Time

1:45 PM- not captured

Commercial Vehicle Characteristics
The olserved delivery vehicle was a FedEx Ground vehicle. This is a Class 5 vehicle.
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The driver and passenger doors are open out doors. The cargo compartment is located at the back
end of the vehicle, and has a roll up cargo compartment. Figure 44 exempiielesign of the

observed vehicle.

Figure 44 Observed FedEx Ground Vehiq8heth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
The courier driver’' s movVvewar not aptuedk iHoweveg ki@ nt e r i r

presumed because of the design of the vehicle that the courier driver exited from the driver side

of the vehicle and was exposed to the adjacent transit lane during the entering/exiting process.

Accessory Used and Acamy Path
The accessory used in this delvery B&-aay convertible handrick During the observed

delivery, the courier driver was managing returns. He had walked along the sidewalk and placed
the hand truck next to the cargo compartment on the sidewhd courier driver would stand on

the road behind the cargo compartment and kept the hand truck on the sidewalk. The placement
of the hand truck in relation to the cargo compartment and courier driver can be seen in Figure

45.

81



Figure 45 2-Way Convertible Hand Truck Placed and Accessed on Sid¢S8ladith, 201-2018)

Courier Path to Access Cargblovements Described Around Commercial Vehicle
At the time of the observed delivery, the courier drives waserved transporting parcels to and

from the cargo compartment using the hand truck. He stood behind the cargo compartment on
the road in order to access and manage the parcels.-Wag @onvertible handruck stayed on

the sidewalk next to the cargoropartment. The courier driver can be seen managing his parcels
in Figure 46. During the time of observation, two delivery sessions were completed by the one

courier driver.

Figure 46 Courier Driver Managing Parcel¢Sheth, 201-2018)

Delivery Characteristics and Goods Described
This delivery included one driver who was also the courier. Parcels of all sizes and dimensions

were being returned or delivered to the cargo compartment.
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Courier Behavian Response to Built (street, road, and land use characteristics) Environment
The courier driver was parked at a CVLZ. He mainly use the sidewalk to place his deliveries and

organize the hand truck. He was behind the cargo compartment for many minutgseat a
however, he seemed comfortable. This may be because there was no additional parking spaces
behind the cargo compartment. Therefore, there was no possibility of another vehicle coming

and parking close behind the cargo compartment.

C.14 1628 5th AveSeattle, WA 98101

Delivery Location, Date, and Time
Delivery Coordinates 47.612724;122.337128

Delvery at Yelow Curb No

Wednesday, December 27, 2017
Observation Date & Time
150 PM-1.07 PM

Commercial Vehicle Characteristics
The observed vehicléis a Certified Folder Display Service, Inc. delvery van. This is a Class 3

vehicle. The driver and passenger doors are open out doors. The second passenger door is a slde
open door. The trunk of the vehicle has a lift up door. The second passengandidonk both

serve as the cargo compartment. Figure 47 exemplifies the vehicle type and design.

Figure 47 Observed Delivery VehiclgSheth, 201-2018)
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Exiting/Entering Commercial Vehicle Behavior
The courier driver was observed exiting the vehicle from the driver side and walking along on

the road to the back end of the cargo compartment. When the delivery was complete, the courier
driver closed the back end cargo compartment and walked alongatlte rot o t he driver’

Accessory Used and Accessory Path
A hand truck was used in this delivery. This hand truck was stored in the back end of the cargo

compartment, taken out, assembled on the street, and loaded. During the observation, the hand
truck was loaded on the street and then taken up the curb ramp seen in Figure 48. The courier
driver loaded the hand truck, made a delivery, returned to the same location to reload the hand

truck, and made another delivery following the same path.

Figure 48 Hand Truck Observed in Delivery a@toss Walk(Sheth, 201:2018)

Courier Path to Access Caglovements Described Around Commercial Vehicle
The courier driver walked along the driver side of thiickes which was adjacent to a transit

lane and stood next to the back end of the cargo compartment. After loading the hand truck, he
walked up the curb ramp. He returned using the same curb ramp and reloaded the hand truck
behind the back end of the cargompartment. Upon the final delivery, he closed the cargo

compart ment and walked along the driver’'s sid:

Delivery Characteristics and Goods Described
This delivery included one driver who was also the courier. RBavesie being delivered.
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Courier Behavior in Response to Built (street, road, and land use characteristics) Environment
This delivery took place in Downtown Seattle, in an area with high density commercial and

office space. The courier driver chose tokparan unmarked curb, behind arfhute passenger
load/unload zone. The back wheels of the vehicle is very close to the crosswalk marking, and the
back bumper is in fact hovering of a part of the crosswalk. This can be clearly seen in Figure 49.
The delrery load/unload process occurred on the crosswalk, though it did not significantly

impact pedestrian movement. Figure 49 captures a moment in which someone in a wheelchair

utilized the crosswalk whie the hand truck was being loaded.

Figure 49 Wheelchair and Loading Parcels on Crossw@keth, 2012018)

C.15500 Olive Way, Seattle, WA
Delivery Location, Date, and Time
Delivery Coordinates 47.612820;122.337201

Delvery at Yelow Curb Yes

Friday, December 29, 2017
12:20 PM-1257 PM

Obsevation Date & Time

Commercial Vehicle Characteristics
The vehicle observed was a Hitay company vehicle. This is a Class 5 vehicle.

There is no driver side door. Only a passenger door which slides dgeaigo compartment is
located at the back end of the vehicle and has two open out doors. Figure 50 exemplifies the
truck type and design. Note that there are
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Figure 50 Observed FriteLay VehicleDesign (Sheth, 2012018)

Exiting/Entering Commercial Vehicle Behavior
The courier driver was observed exiting the vehicle from the cargo compartment. His return to

the vehicle after making the delivery was not observed.

Accessory Used and Accessory Path
Two hand trucks were used to make this delivery. The hand trucks were loaded inside the cargo

compartment, and then lted and placed out onto the crosswalk. These hand trucks were carrying
chips, so their total weight was ne¢vere, despite the high volume being delivered. Figure 51
shows the hand trucks placed on the crosswalk. These hand trucks seem relatively light, even
after being loaded because the courier driver made the delivery using two dolies at the same

time. Thecourier driver then walks the items across the crosswalk to the other side.

Figure 51 Hand Truckd.oaded and Placed on Crosswé8heth, 201-2018)
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Courier Path to Access Cargblovements Describedround Commercial Vehicle
The courier driver was observed exiting the vehicle from the cargo compartment, standing on the

roadway to close the cargo compartment, and then walking with the goods across the crosswalk.
During this part of the delivery, thevarier driver was not observed walking along the driver or

passenger side of the vehicle.

Delivery Characteristics and Goods Described
This delivery included one driver who was also the courier. Chip products were being delivered

using stacked crates ahdnd trucks. These items appeared to be very light from the way the

courier driver handled the items.

Courier Behavior in Response to Built (street, road, and land use characteristics) Environment
This delivery took place in Downtown Seattle, in an ama high density commercial and

office space. Atthough the courier driver parked at a CVLZ, the truck was too long, and the front
of the truck spilled over into the red curb space. The courier driver temporarily placed the hand
trucks in the crosswalk, lich was located right next to the cargo compartment and where the
CVLZ yelow curb paint ended. The hand trucks on the crosswalk did not significantly impact

the pedestrian fow of trafic or obstruct the roadway for vehicles.

C.16 1200 5th Ave, SeattlgyA 98101
Delivery Location, Date, and Time
Delivery Coordinates 47.608777;122.333407

Delvery at Yelow Curb Yes

Friday, December 29, 2017
Observation Date & Time
117 PM-1.33 PM

Commercial Vehicle Characteristics
The observed vehicle for this ety was a Coc&ola delvery vehicle. This is a Class 5

vehicle. The driver and passenger doors are swing out doors. The cargo compartment is located
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at the back end of the vehicle, and it has a roll up cargo door as wel as a lit gate. Figure 52

exempifies the observed vehicle and its design elements.

Figure 52 Observed Coc&ola Vehicle Design Elemen{Sheth, 20172018)

Exiting/Entering Commercial Vehicle Behavior
The courier driver was not obwed while exiting the vehicle from the driver side of the vehicle.

The vehicle was larger than the CVLZ parking space, so the vehicle partially obstructed the
adjacent transit lane. After the delivery was complete, the courier driver waited for traffic t

clear before stepping into the road in order to access the driver seat.

Accessory Used and Accessory Path
A pallet jack was used for this delivery. At the time of the observation, the pallet jack was

already loaded inside the cargo compartment andcaamg down to the lift gate, as seen in

Figure 53. After the nearest crosswalk gave the pedestrian signal, the courier driver walked with
the pallet jack over to the crosswalk and onto the parallel curb. This action is exhibited in Figure
54. After the @livery is completed, the pallet jack is brought to the lit gate, and returned to the

cargo compartment.
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Figure 54 Courier Street Crossing with ForkliSheth, 2012018)

Courier Path to Access Cargblovements Described Around Commercial Vehicle
At the start of the observed aspects of this delivery, the caimeer was exiting the vehicle

with the loaded pallet jack. It is clear that the pallet jack was loaded and organized in the cargo
compartment before exiting the vehicle on the lit gate. After the delivery, the palet jack was
returned to the cargo commpment, and then the courier driver stood on the lit gate to come
down.

He then stepped off of the lift gate, further behind it in order to fold one segment of the lit gate
in. The folding of the silver part of the lit gate can be seen in Figuren5&rder to disengage

the lift gate, the courier driver stood on the right side of the lift gate on the road, in between the

it gate and sidewalk. He pushed a button and guided the lit gate to disengage and collapse into
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a sold structure that rests dretback end of the truck. An image of the courier driver guiding

the lift gate shut can be seen in Figure 56.

Figure 56 Courier Guiding Lift Gate ShSheth, 201-2018)

Delivery Characteristics and Goods Described
This delivery included one driver who was also the courier. The tems delivered were crates of

beverages.

Courier Bbavior in Response to Built (street, road, and land use characteristics) Environment
The courier driver had parked at a CVLZ, but

the load zone. The parked vehicle obstructed the adjacent transit lane.sVeldce observed
slowing down or moving over to the other transit lane for greater comfort. There is no pavement

marking present around the vehicle to clearly define where the load zone begins and ends.
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The vehicle is parked at a curb cut. Athough thisigitedid not interfere with this particular
delivery, the courier driver shared that sometimes the it gate extends and cannot sit flush

against the pavement because the-bub portion of the curb cut becomes an obstruction.

C.17 721 2nd Ave, Seattl&/A 98104

Delivery Location, Date, and Time
Delivery Coordinates 47.603538;122.333843

Delvery at Yelow Curb Yes
Friday, December 29, 2017

2:04 PM-2:36 PM

Observation Date & Time

Commercial Vehicle Characteristics
A UPS delivery truck was observetlring this delivery. This is a Class 5 vehicle.

This vehicle type has slding driver and passenger doors and a lit up and roll up cargo

compartment at the back end of the vehicle. Figure 57 exemplifies the design elements of the

observed vehicle.
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Figure 57 Observed UPS Vehicle Desi¢dheth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
The courier driver or courier were not observed exiting the vehicle. However, upon entering the

vehick, the courier entered the passenger side through the passenger door.
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Accessory Used and Accessory Path
At the time of the observation, a hand truck was used to manage returned parcels. The hand truck

rested at an angle against the vehicle from the ragdas seen in Figure 58. After the parcels
are unloaded and placed in the cargo compartment, the hand truck is straightened up and placed

behind the cargo compartment on the road during the next 30 minutes of the observation.

Figure 58 Hand truck Resting at Angle on UPS Vehiheth, 201-2018)

Qourier Path to Access Cargd/lovements Described Around Commercial Vehicle
At the time of the observation, the delivery had already started. The cduver and courier

were observed standing on the road next to the cargo compartment organizing parcels and

preparing for the next hand delivery. They then dispersed either across the street using the

crosswalk over to the other side, or the sidewalk adjato the parked vehicle to compete

delveries. Figure 59 shows the courier making a hand delivery using the crosswalk and the
empty hand truck | eft on the street behind th
observed finishing his delivery earl than the courier driver, and he waited for his coleague in

the passenger seat.

92



Figure 59 Courier Using Crosswalk & Stagnant Hand try&heth, 201-2018)

Delivery Characteristics and Goods Desd
This delivery included two people, one courier driver and one courier. The items delivered or

returned were parcels.

Courier Behavior in Response to Built (street, road, and land use characteristics) Environment
This delvery took place in DowntowBeattle where there were mainly offices present on this

block. Atthough this vehicle is parked at a CVLZ, the CVLZ is not long enough to accommodate
the length of the vehicle itself. There is a white solid line present to mark the width of the CVLZ.
The courier driver and courier were both seen standing on the crosswalk behind the cargo
compartment organizing parcels at leisure. Their stance did not confict with the pedestrian flow
on the crosswalk or the vehicle flow in the adjacent transit lane.

C.18 721 2nd Ave, Seattle, WA 98104

Delivery Location, Date, and Time
Delivery Coordinates 47.603468;122.333701

Delvery at Yelow Curb No

Friday, December 29, 2017
221 PM-242 PM

Observation Date & Time

Commercial Vehicle Characteristics
The observedielvery van is for an unidentified company. This is a Class 3 vehicle.
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This vehicle has a driver, passenger, back end cargo, and passenger side cargo doors, all of

which are swing out doors. The van's design e

Figure 60 Observed Delivery Van Desig¢8heth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
The courier driver exited from the driver side of the vehicle, but is clearly inside the sold white

pairt. He walked along the vehicle around to the back end and onto the sidewalk in order to
access the-fvay convertible hand truck. After the delivery, the courier driver went around the

back end of the vehicle to the driver side.

Accessory Used and Accegs$tath
The accessory used for this delivery waway convertible hand truck. The hand truck was

stored in the passenger cargo compartment, and was taken out onto the adjacent sidewalk and
assembled. Then, the hand truck moved along the sidewalk, daber ¢argo compartment

located on the back end of the vehicle. This was a failed delvery. The courier driver returned to
the sidewalk and loaded the passenger cargo compartment with the parcels, folded the hand
truck, and placed it inside the passengarge compartment as wel. He then walked around the

back of the vehicle to the driver side.

Courier Path to Access Caglovements Described Around Commercial Vehicle
The courier driver exited the driver side of the vehicle and walked onto the sidaveatiter to

access the passenger cargo compartment. During this time, he stood on the sidewalk. He then
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moved to the cargo compartment on the back end of the vehicle. Here, he stood directly next to
the cargo compartment on the road in order to unloadatgo compartment behind the vehicle

and place items on the hand truck, which was perched on the sidewalk next to him. Figure 61
depicted this action. This was a failed delivery. When the courier driver returned with the failed
delvery, he stayed on ttedewalk and loaded the passenger cargo compartment from the
sidewalk. After the delivery was completed, he walked around the back end of the vehicle to the

driver side.

Figure 61 Courier Observed Loading-2vay hand trucSheth, 201-2018)

Delivery Characteristics and Goods Described
This delivery included one driver, who was also the courier. The items delivered or returned

were parcels.

Courier Behavior in Response to Built (street, road, adduke characteristics) Environment
This delivery took place in Downtown Seattle where there were mainly offices present on this

block. This vehicle parked in aiBinute passenger load/unload zone. There is a sold white line
present to mark the width dfe load zone. The courier driver made good use of the sidewalk by
keeping the hand truck here. He did not appear to be concerned about having a transit lane

adjacent to him or having an active CVLZ behind him.
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C.194140 Roosevelt Way NE, Seattle, WA 8810

Delivery Location, Date, and Time
Delivery Coordinates 47.658138;122.317715

Delvery at Yelow Curb Yes

Friday, January 05, 2018
9 AM -9:19 AM

Observation Date & Time

Commercial Vehicle Characteristics
The observed vehicle is a Costco vehicleis T a Class 5 vehicle. The driver and passenger

doors are both swing out doors. The cargo compartment is located at the back end of the truck,
and has a roll up cargo door as well as a lift gate. Figure 62 exemplifies the design of the truck

with the it gate extended.

Figure 62 Observed Costco Delivery Vehi@8heth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
The courier driver exited t he k. dponcoempleting thsi de o

delivery and returning to the vehicle, he walked around the back end of the vehicle, up onto the

sidewal k, and to the driver's seat .

Accessory Used and Accessory Path
In the observed delvery, a pallet jack was used to transpoigabds. The items were organized

onto the pallet jack in the cargo compartment. Then was taken on the lift gate down to the road.

The pallet jack stayed behind the vehicle on the road, until the courier driver was signaled to

96



cross. Figure 63 exemplifiethe pallet jack on the road. This portion of the roadway is
designated for passenger load/unload zone, and is demarcated by the white paint on the curb.
After the delivery was completed, the pallet jack was brought back to the lit gate and returned to

the cargo compartment.

Figure 63 Courier Waiting for Crosswalk Signal in Passenger Load/Unload 48heth, 201-2018)

Courier Path to Access Cargblovements Described Around Commercial Vehicle
Thecourier driver had exited the vehicle from i

stepped into the adjacent transit lane in order to manage the lift gate. After getting onto the
extended it gate and into the cargo compartment, he placed acdhe extended edge of the

it gate. It is presumed that he has done this to emphasize the presence of the gate to road users
around the parked vehicle, as the lit gate did occupy a part of the adjacent transit lane. He then
stood on the It with thdoaded pallet jack and secured the cargo compartment door shut.

He operated the lit gate down to the road while standing on the lift gate. Once the lit gate sits
flush against the road, he steps into the roadway and stands in the passenger loadckoige, wh

the area behind the back end of the vehicle next to the cargo compartment. He waits on the
roadway until the crosswalk signals to pedestrians their right to cross.

Upon returning to the vehicle after the delivery was completed, the courier dsegrthe lift

gate, opens up the cargo compartment door in order to return the pallet jack and the cone to the
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cargo compartment. He then takes the lift down, and steps into the adjacent transit lane in order
to access the button that collapses the life.giigure 65 shows the courier driver standing in the

roadway to operate the lit gate. Note the oncoming white vehicle next to him.

Figure 65 Courier Operating Lift Gate Standing in Transit LangSheth, 201-2018)

Delivery Characteristics and Goods Described
This delivery included one driver, who was also the courier. The items deliveeee small

crates of beverages and office supplies.

Courier Behavior in Response to Built (street, road, and land use characteristics) Environment
This vehicle is parked ata CVLZ on a eway street with two transit lanes adjacent to the

parking laneand a protected bike lane in the third lane over from the parked vehicle. The length
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of the CVLZ is not long enough to accommodate this vehicle, and therefore, this vehicle is
extended far into the passenger load/uniload zone.

There is a solid white lanergsent to demarcate the width of the CVLZ, but it is too narrow for

this vehicle type. This becomes apparent when the lit gate is extended and a portion of it is in
adjacent transit lane. The courier driver placed a cone at the edge of the it to caatenutsi

presence with road users.

The courier driver was managing a heavy load. He stood on the roadway, next to the crosswalk
until the pedestrian sign was signaled. The courier driver had to step into the adjacent transtt lane

to manage the lit gatgnd did so when the trafic subsided.

C.20 4214 Roosevelt Way NE, Seattle, WA 98105
Delivery Location, Date, and Time
Delivery Coordinates 47.658558;122.317701

Delivery at Yelow Curb Yes

Friday, January 05, 2018
Observation Date & Time
9:16 AM -9:22 AM

Commercial Vehicle Characteristics
The observed delivery involved is a Smith & Greene company vehicle. Smith & Greene is a food

service equipment and supplies store. This vehicle is a Class 5 truck. The driver and passenger
doors are both swing odbors. The cargo compartment is located at the back end of the truck,

and has a It up cargo door. Figure 66 exemplifies the vehicle type and design.
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18002328050

Figure 66 Observed Smith & Greene Vehi¢®heth20172018)

Exiting/Entering Commercial Vehicle Behavior
The courier driver was observed exiting from

Upon completing the delivery, the courier driver walked from the back end of the vehicle, onto

the sit e wa |l k , to the driver's door

Accessory Used and Accessory Path
A hand truck is used in this delivery. Itis removed from the cargo compartment, assembled, and

placed behind the cargo compartment. Figure 67 depict the hand truck resting on the road,
waing to be loaded. After the hand truck is loaded, the courier driver lits it over the curb and
makes the delivery. Upon completing the delivery, the courier driver returns, collapses the hand

truck, and places it back in the cargo compartment.

c ] M =

Food Service Equipment andl Supplies
1256568000 * 503-258-0858

1-800-232-8050

Figure 67 Hand Truck Placed Behind Cargo Compartmtteth, 201-2018)
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Courier Path to Access Cargblovements Described Around Commercial Vehicle
The courier driver wa | k e dbackf endoofrthe tvdhiele taltheicargor ' s

compartment, using the adjacent sidewalk. He then rolls the cargo door, steps inside and
organizes his delivery. During this time, he has placed the hand truck on the road. He then steps

onto the road next to the handidk to load it.

Delivery Characteristics and Goods Described
This delivery included one driver, who was also the courier. The tems delivered were brown

boxes of food supply.

Courier Behavior in Response to Built (street, road, and land use chsties}dinvironment
This vehicle is parked ata CVLZ on a emay street with two transit lanes adjacent to the

parking lane, and a protected bike lane in the third lane over from the parked vehicle. The length
of the CVLZ accommodates this vehicle, ane éxtended use behind the cargo compartment.
There is a solid white lane present to demarcate the width of the CVLZ, which also
accommodated the width of this vehicle. The courier driver was observed comfortably loading

his hand truck behind the cargo cariment.

C.21 4300 Roosevelt Way NE, Seattle, WA 98105

Delivery Location, Date, and Time
Delivery Coordinates 47.660199;122.317665

Delivery at Yelow Curb Yes

Friday, January 05, 2018
9:35 AM-9:50 AM

Observation Date & Time

Commercial Vehicle &acteristics
The observed delivery involved is an Office Depot vehicle. This vehicle is a Class 5 truck.

The driver and passenger doors are both swing out doors. The cargo compartment is located at
the back end of the truck, and has a roll up cargo dapre 68 exemplifies the vehicle type

and design.
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Figure 68 Observed Office Depot Vehic{Sheth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
The courier driver was not observed exititigg vehicle. However, when entering the vehicle

after completing the delivery, he entered the

vehicle, onto the sidewalk adjacent to the dr

Accessory Used and Acaagdath
A hand truck was used in this delivery. The hand truck was stored in the cargo compartment, but

taken out and placed on the road behind the cargo compartment. Here, the hand truck was tited
against the vehicle and loaded. After the hand truckleemked, the courier driver lited the hand
truck over the curb. Upon the delivery being completed, the hand truck was roled over to the

road space behind the cargo compartment and placed in the cargo compartment.

Figure 69 Tilted Hand truck LoadefSheth, 2012018)
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Courier Path to Access Cargblovements Described Around Commercial Vehicle
The <courier driver exited the driver

s side o
to organize parcels. Figure 69 exemplifies the courier driver organizing the parcels inside the

cargo compartment. He then places the hand truck on the roadway and stepped into the road next

the hand truck to load parcels from the cargo compartment onto thdarbekdAfter the hand

truck is loaded, he closes the cargo compartment, and walks the hand truck up and over the

adjacent sidewalk. He completes his delivery and returns to the vehicle with returned parcels. He
loads the cargo compartment with the returpedicels while standing on the road behind the

cargo compartment. He places the hand truck 1|

sidewalk.

Figure 70 Driver/Courier Organizing Parcels in Cargo Compartm¢8heth, 201-2018)

Delivery Characteristics and Goods Described
This delivery included one driver, who was also the courier. The tems delivered were boxes for

office supplies.

Courier Behavior in Response to Built (street, road, andisencharacteristics) Environment
This vehicle is parked ata CVLZ on a emay street with two transit lanes adjacent to the

parking lane, and a protected bike lane in the third lane over from the parked vehicle. The length
of the CVLZ accommodates this hige, and the extended use behind the cargo compartment.
There is a solid white lane present to demarcate the width of the CVLZ, which also
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accommodated the width of this vehicle. The courier driver was observed comfortably loading

his hand truck behinché cargo compartment.

C.22 4247 University Way NE, Seattle, WA 98105
Delivery Location, Date, and Time
Delivery Coordinates 47.659631;122.313262

Delivery atYelow Curb No
Friday, January 05, 2018
820 AM-8:225 AM

Observation Date & Time

Commeral Vehicle Characteristics
The observed delivery involved is a University of Washington commercial vehicle. This vehicle

is a Class 3 vehicleThe driver and passenger doors are both swing out doors. The secondary
driver and passenger doors are slide apmors. The cargo compartment is located at the back

end of the truck, and has two swing out doors. Figtrexemplifies the vehicle type and design.

Figure 71UW Van Delivery(Sheth, 201-2018)

Exitng/Entering Commercial Vehicle Behavior
The courier driverwas not observed exiting the vehicle. However, when entering the vehicle

after completing the delivery, he entered the

vehicle, onto the roadwaydg ac e nt to the driver door, and i n:
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Accessory Used and Accessory Path
The returned parcel was hand delvered to the commercial vehicle. Therefore, there was no

accessor used or accessory path.

Courier Path to Access Cargi@lovemerts Described Around Commercial Vehicle
The courier driverused the shortest path available to the back end cargo compartment by

jaywalking across the road. The courier opened the cargo door to place the returned item inside.

He then walks onthetransi he t o access the driver's seat .

Delivery Characteristics and Goods Described
This delivery included one driver, who was also the coufiesmall parcel was delivered.

Courier Behavior in Response to Built (street, road, and land use charagtEnstroement
Although this commercial vehicle was parked at the end of a block adjacent to a crosswalk, the

courier driver decided to jawalk as this was stil the shortest way to access his vehicle form his

start point.

C.234232 University Way NE, Selst, WA 98105
Delivery Location, Date, and Time
Delivery Coordinates 47.659323;122.313111

Delvery atYelow Curb Yes

Wednesday, December 13, 2017
110 PM-1:15 PM

Observation Date & Time

Commercial Vehicle Characteristics
A UPS delivery truck wasbserved during this delivery. This is a Class 5 vehicle. This vehicle

type has slding driver and passenger doors and a roll up cargo compartment at the back end of
the vehicle. Figurer2 exemplifies the design elements of the observed vehicle. Notthithat

image is not of the actual location of observation.
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Figure 72 UPS Delivery Vehicle Type Obsery&theth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
For this delivery, there were twdPS employees. One was tbeurier driver and the other was

the courier. At the time of observation, the driver and courier exited the vehicle from the

passenger side of the vehicle onto the sidewalk to make a delivery.

Accessory Used and Accessory Path
At the time of the observation, a parcel was being hand delvered by the courier. Therefore, there

was no accessory used or accessory path.

Courier Path to Access Carg@lovements Described Around Commercial Vehicle

Aifter the vehicle was parked, tlogurier driver and courier entered the cargo compartment form
the inside of the vehicle to retrieve the parcel. They both then exited the vehicle from the
passenger side onto the sidewalk. They both returned after the delivery and accessed the driver

andpasenger seat from the passenger’s door only.
roadway.

Delivery Characteristics and Goods Described
This delivery included oneourier driver and one courier. One parcel was delivered.

Courier Behavior in Respons®tolt (street, road, and land use characteristics) Environment
This vehicle is parked ata CVLZ located on a curb cut. This CVLZ is located on a dense

commercial street (University Avenue). After parking, the driver pulled in his door mirror.
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C.24 Lander Hal, 1201 NE Campus Pkwy, Seattle, WA 98105
Delivery Location, Date, and Time

Delvery Coordinates 47.655956;122.315076
Delvery atYelow Curb Yes
30 Minute Truck Load and Unload
. Only
CVLZ Signage
8 AM -5 PM, Except Sun.
Holidays

Wednesday, December 27, 2017

ObservationDate & Time
10:220 AM—-10:45 AM

Commercial Vehicle Characteristics
A UPS delvery truck was observed during this delivery. This is a Class 5 vehicle. This vehicle

type has sliding driver and passenger doors and a lift upcdingp cargo compartment at the
back end of the vehicle. Figuré3 exemplifies the design elements of the observed vehicle. Note

that this image is not of the actual location of observation.

Figure 73 UPS Vehicle Type Observgsheth, 201-2018)

Exiting/Entering Commercial Vehicle Behavior
For this delivery, one UPS employee was bb#hcourier and driver. At the time of observation,

the courier driverwas in the middle of making deliveries. He vaanding in the cargo

compartment sorting parcels. How he exited /entered the vehicle was not observed.
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Accessory Used and Accessory Path
This delivery was made with the assistance of the University of Washington Lander Hall staff.

Lander Hall is a danitory, and because of the high parcel volumes expected, Lander Hall staff
met the UPS delivery person at the curb with two bins. The bins were brought to the UPS truck

using a sidewalk and remained stadignon the sidewalk whie it was loaded with pdsce

Courier Path to Access Carglovements Described Around Commercial Vehicle
At the time of observation, the parcels were being sorted inside the cargo compartment. The

courier driver stayed in the cargo compartment and passed parcels to the Latidstaif after

scanning them, all whie staying in the cargo compartment.

Delivery Characteristics and Goods Described
This delivery included oneourier driver and two Lander Hal staff. Many parcels were being

delivered.

Courier Behavior in Resperts Built (street, road, and land use characteristics) Environment
This vehicle is parked ata CVLZ located on a curb cut. This CVLZ is located adjacent to Lander

Hal I . Having Lander Hall/l staff assisttswith th
mainly to the vehicl| ue driveravasgble tacsoringcany andhpasst . Th

parcels to Lander Staff, who then loaded the bins.
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