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INTRODUCTION

Urban goods delivery is an essential but little-noticed activity in urban areas. For the last 40 years, 

deliveries have been mostly performed by a private sector shipping industry that operates within general 

However, in recent years e-commerce has created a rapid increase in deliveries, which implies an explosion of 

activity in the future.  Meeting current and future demand is creating unprecedented challenges for shippers 

Anecdotal evidence suggests that increasing demand is overwhelming goods delivery infrastructure and 

operations.  Delivery vehicles parked in travel lanes, unloading taking place on crowded sidewalks, and 

commercial truck noise during late night and early morning hours are familiar stories in urban areas.  

These conditions are noticeable throughout the City of Seattle as our population and employment rapidly 

increase. However, goods delivery issues are particularly problematic in Seattle’s high-density areas of 

Downtown, Belltown, South Lake Union, Pioneer Square, First Hill, Capitol Hill and Queen Anne, described as 

Seattle’s “Center City”.  

Urban goods transportation makes our economy and quality of life possible.  As the Seattle Department 

of Transportation (SDOT) responds to the many travel challenges of a complex urban environment, we 

recognize that goods delivery needs to be better understood and supported to retain the vitality and livability 

of our busiest neighborhoods.  

U.S. cities do not have much information about the urban goods delivery system.  While public agencies 

delivery also utilizes private vehicles, private loading facilities, and privately-owned and operated buildings 

outside the traditional realm of urban planning.

Bridging the information gap between the public and private sectors requires a new way of thinking about 

data-driven approach to asking and answering the right questions, to successfully meet modern urban goods 

delivery needs. 

Toward this end, SDOT has joined in partnership with the Urban Freight Lab in the Supply Chain 

Transportation and Logistics Center at the University of Washington, global and regional retailers, 

collect and analyze data, and pilot test promising strategies. The Urban Freight Lab (UFL) provides a 

standing forum to solve a range of short-term as well as long-term strategic urban goods problem 

include private truck freight bays and loading docks, delivery policies and operations within buildings 

located in Center City.   
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CHAPTER 1 

INDUSTRY SECTOR  
RESEARCH SCAN
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Three driving forces are rapidly transforming the urban goods delivery system in Seattle and other cities:

• The growth of e-commerce in dense urban centers;

provide fast and reliable delivery times expected by online shoppers; and

• The emergence of new technologies in the supply chain and logistics sectors.

the City of Seattle’s built environment are also in a period of dynamic change. The City is developing 

residential towers in the downtown and South Lake Union areas. [1]

sectors in 2016 [2].  Residential development was very strong and the Seattle Downtown Association 

predicts that there will be 6,000 new units constructed over the next year. Two-thirds of the buildings 

under development contain a residential component. In addition, nearly 12 million square feet of new 

square mile. [4]

The City of Seattle was also the sixth most congested city in North America, and the fourth in the U.S. 

global greenhouse gas emissions.

transportation in the face of such growth. One Center City is a partnership formed by the City of 

Seattle, Sound Transit, King County, and the Downtown Seattle Association to build an integrated plan 

that makes it easier to get around and enjoy Center City both in the near-term and over the next 20 

years. The plan’s goals are to improve mobility, and foster vibrant street life and great public spaces. 

in 2016. The plan recognizes anticipated growth and includes high-level policy recommendations and 

potential strategies to improve the urban goods delivery system. 
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The growth of total e-commerce sales is causing tremendous impacts on urban goods delivery 

systems.  It is putting pressure on local governments to rethink how they manage street curb parking 

This chapter will describe urban goods delivery trends in light of the City’s anticipated growth.

The Growth of E-Commerce: Moving More Goods, 
More Quickly 

Amazon’s role in this transformation cannot be overestimated. The total value of transactions by U.S. 

Figure 1-1.

Information retrieved from U.S Census Bureau [9]
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Figure 1-2. Amazon Dominates Online Shopping in the U.S. [12]

Figure 1-3. 

Many brick-and-mortar retailers have not been successful in integrating omnichannel sales platforms 

and can only expect to see Amazon’s share of the e-commerce market grow. The online retailer, 

2021, helped by the popularity of its Prime membership program and its marketplaces, according to 

“We believe Amazon’s established dominance in the U.S. is sustainable with Prime, mobile 

penetration and third-party growth,” said Needham analyst Kerry Rice.  
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How many Americans are Amazon Prime members? According to data from Consumer Intelligence 

Research Partners (CIRP), membership has doubled in the United States over the last two years.  The 

members at the end of the same period in 2016. Amazon itself does not provide a Prime enrollment 

count.

facilities consolidate the products sold by Amazon or by third-party vendors to be packaged and 

Online shoppers’ expectations for service  
are also rising

all U.S. consumers bought food online in 2016.  Some groups bought even more:
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In many large cities, Amazon Prime subscribers can now get free two-hour delivery on more than 

orders arrive within an hour.

The modern shopper’s purchase may be made in a physical store, online or via a mobile app. 

Consumer purchasing behavior will continue to change as smartphones and other devices provide 

increasing connectivity, giving consumers multiple channels to evaluate products, order, pay, collect, 

and return their purchases.

While the growth of e-commerce is exploding, most shopping still takes place in retail stores. For city 

residents, neighborhood retail is still all about location. One reason people are attracted to urban 

Multifamily Housing Council-Kingsley Apartment Resident Preferences Survey preferred walking to 

they live. Therefore, walkable communities rely as much on the goods delivery system as they do 

pedestrian infrastructure and transit services.

Figure 1-4. 
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One way to infer the future adoption of e-commerce in the retail sector is to look at the current 

adoption rate in the manufacturing and wholesale sectors.

In the most recent statistics released by the U.S. Census Bureau, e-commerce was the primary method 

Figure 1-5. 
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Urban Goods Delivery Firms Must Provide Fast 
and Reliable Delivery Times
The strategic imperative for freight delivery companies, retailers, and cities is to create enough 

capacity to deliver all these packages and satisfy the growth in urban customer demand.   Three 

term, will they be able to meet their e-commerce customers’ needs?

will take all the capacity that the U.S. Postal Service can give us and that UPS can give us and we still 

need to supplement it. So we’re not cutting back. We’re growing our business with UPS. We’re growing 

our business with the U.S. Postal Service.” [21]

THREE PARCEL COMPANY PROFILES: INVESTING IN GROWTH

Invest. Grow. Deliver” report predicts that e-commerce will fuel their company’s growth curve into the 

Figure 1-6.
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The carrier also continues to expand and upgrade its facilities to better handle e-commerce growth. 

In 2016, Chris Karpenko, director of brand marketing for the U.S. Postal Service (USPS), said that 

identify this through the number of packages delivered to homes every day, and where the orders 

come from. We’re seeing a lot of growth in our Parcel Select and Parcel Lightweight products for 

e-commerce, where shipments are consolidated and dropped into the closest destination delivery 

for Amazon orders. “Amazon is certainly a part of it, and we’ve been expanding that relationship,” he 

This tends to happen much more in urban areas due to the economies of scale from greater density 

made it clear that e-commerce has enabled a full-scale retail revolution.’’ The value proposition, 

however, remains the same — the ability to order a product online and have it reliably delivered to 

orders in the United States. [26]

operations are designed to sort packages at a high rate, minimize handling and lower costs.”

• Improve urban online shoppers’ experiences and protect retailers’ brands;

completing the same number of deliveries;

• Cut crime and provide a safer environment;
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One strategy to accomplish these goals is to ship to alternate delivery locations such as lockers, parcel 

Figure 1-7.
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New Technologies Are Transforming  
the Urban Goods Delivery System  
Consumer purchasing behavior has changed drastically through the market penetration of 

smartphones and other handheld devices. This increasing connectivity gives consumers the 

commercial vehicle load zone, or alley; extends through privately-owned building freight bays and 

loading docks; and ends when the goods are received within a building.

INCREASED VISIBILITY OF ASSETS

Information sharing and resource and product visibility across organizations is a chief 

requirement of emerging supply network and logistics management concepts such as integration, 

collaboration and synchronization. 

transporters, transceivers and navigation and environmental sensors that will provide reliable 

information regarding the location and status of shipments and mobile assets along the supply 

RFID technology does not ensure continuous product visibility where there are no readers.  

Although it is technically possible to interface RFID readers to the Internet, the tags do not have 

this functionality yet. It could be tagged to positioning/navigation and wireless communication 

for this end. The integration of RFID with other sensors such as GPS, temperature, and humidity 

is especially important for some sectors such as the perishable food supply chain. The main 

obstacle is the high horsepower needs of such multifunctional devices.  

RFIDs were developed for supply chains in 2000, and at that time were seen as a prerequisite to 

manage the Internet of Things (IoT).  A retail example is found at Burberry, which implemented 

RFID in select stores beginning in 2012. Wireless readers placed at various points in their stock 

control process read information about the product such as type and range. This technology 

helped Burberry with stock and quality control and enhances the customer’s experience with in-

Parcel carriers consider tracking visibility a competitive necessity and typically use bar coding 

technology to manage millions of packages every day. The UPS My Choice and Quantum View; 

tools that improve customers’ experience with package visibility and re-route options. 
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SHARED-USE MOBILITY: START-UPS IN THE EXPRESS  
AND PARCEL DELIVERY SECTORS

and goods movement via public transit, ridesharing and commercial delivery vehicles. 

Transportation network companies (TNCs) such as Uber and Lyft are experiencing rapid growth. 

• The app acts as a broker between the users and the carriers with which they 

• Companies such as Nimber and Roadie take advantage of the extra capacity 

of people already making a trip by putting them in contact with someone who needs to ship 

goods with a similar origin and destination. Users negotiate the price and the app is able to 

In addition to the companies listed in Table 1, many other start-up companies such as Shipbob, 

TruckBird, Deliv, Shult, Postmates and Zipments are entering this crowded market.

CITIES 
COVERED

START 
YEAR

 
PACKAGE SIZE INSURANCE OPERATION

Nimber UK 2016 20% Walk, bike, car 
or van

Up to  
500 pounds

 
deliverers and users. “On-the 
way”

Shyp SF, LA, 
NY, Chi-
cago

2013 $5 Bikes and cars $100 Deliverers pick up package, take 
it to warehouse and shipped by 
parcel carrier

SF 2013 From $5.5 Package  
delivery

Broker. Cooperate with carriers. 

Roadie Atlanta, 
Dallas

- Up to pick-up 
truck or 500 lb.

$500 free,  
up to $10,000

 
deliverers and users. “On-the 
way”. Price set based on mileage 
and package size

UberRush NYC, SF, 
Chicago

2014 Base rate + 
per mile

30 lb. in bikes; 
50 lb. in cars

- On-demand delivery

Table 1-1. 
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CLOUD BASED SERVICES AND OPEN, REAL-TIME DATA

Many new transportation applications have emerged with the liberalization of open data. One of the 

most prominent examples is found at Transportation for London (TFL).  TFL partnered with Amazon 

Web Services (AWS) to launch their new website with cloud technology and provide the public with 

• Multi-mode journey planning sensitive to disruptions in the transportation system; managing 

• Real time information about all modes;

this data. The road feeds have:

The fact that AWS auto-scales on-demand hardware use for usage spikes during disruptions was a 

key reason in TFL’s decision to work with AWS on this project. 

Although there were no publicly available applications specially designed to improve urban freight 

movement in 2016, trucking and logistics companies use TFL’s open data feed to obtain information 

about disruptions in the transportation network. This information provides valuable details of project 

operators with accessible information is a key concern for the TFL’s Strategic Risk Management Panel, 

which periodically monitors aspects such as the risk of road construction impacting journey time 

• TFL Freight Route Prioritization: On-going work to ensure a more automated and joined up infor-

mation provision.

• Transportation Scotland: Text-to-Speech app for freight users.

• A Truck Navigation app developed at the University of Leicester that considers features, such as 

Other technologies implemented by TFL are Closed-Circuit Television (CCTV) and Automatic Number 

Plate Recognition (ANPR) camera system across London’s transportation network. The cameras are 

(On-Road Integrated Optimization Navigation) program.  It helped UPS cut distance travelled by 

map data processed by UPS as well as information from 46,000 vehicles that carry GPS, sensors and 
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The Swiss Post is developing an IoT based on LoRaWAN technology. Potential applications include 

the use of sensors for safe and tracked transportation of medicinal products. It can also be used to 

trigger automatic order placement when stocks run low. In addition, Swiss Post is testing commercial 

According to one vehicle routing software survey, ArcGIS Network Analyst, Descartes Routing, 

Truckstops, Route4Me, Roadnet Transportation Suite are the most popular vehicle routing software 

SMART PARKING SOLUTIONS

The main drivers for smart parking system implementation are: 

• Urban livability, transportation and environmental sustainability issues; and

• To enhance productivity and service operations.

Smart parking technologies include:

• Mobile Parking Payment

• Parking Access and Revenue Control (PARCS)

• Cloud-based permit application and issuance (e.g. print from home)

• Real time report generation

• Parking customer convenience applications (i.e. Parking Usage Recognition and Customer Service, 

PURCS) are used to make reservations, and provide guidance-to-spot applications, and process 

electronic payments.

• New Computer Vision with License Plate Recognition (LPR) cameras for vehicle detection and 

The main goals when adopting smart parking technologies are:

• Lowering operating costs (e.g. reduce infrastructure foot print such as meters and labor costs)

• Building value for customers to drive occupancy revenues and facility value

• Reducing revenue leakage (e.g. improve revenue collection or reduce theft by cashiers) 
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The key challenge for smart parking providers is to grow in scale and service scope, e.g. the number 

of technology for so many types of facilities. Also, a public requirement to serve a wide variety of 

customers (with and without smartphones) prevents vendors from achieving an infrastructure-less 

model for smart parking (e.g. eliminate all meters). Cloud-based smart parking systems also raise 

issues of maintaining the security and integrity of transaction data.

parking technology is implemented.  In order of decreasing level of customer service they are: 

1. Airports and Hospitals

2. Municipalities

4. Commercial Parking Garages. 

The fastest growth areas are in municipalities and facilities with large numbers of transient (non-

regular) customers with parking fares that are medium-to-low. To take advantage of these services, 

municipalities must develop new innovative contracting models such as privatization, public-private 

partnerships and performance-based contracts. Some jurisdictions have been able to shift the risk to 

Table 2 shows a partial list of smart parking system services provided by companies. These 

• Database software and technology:  companies such as Oracle provide services such as data ware-

housing and management, business intelligence software and user convenience mobile applica-

tions, but do not provide services related to the physical parking infrastructure.

• Smart parking infrastructure and cloud-based data management: services provided by companies 

such as IPS Group Inc. and CivicSmart install a basic smart parking system with smart meters or 

sensors and cloud-data management system. Some companies such as Fybr and Xerox provide a 

more advanced version of this smart parking system by adding demand-sensitive pricing.

• Mobile user interface: some companies are integrated in the system with the only function to 

provide cash-free transitions through mobile phones (e.g. PayMobile and Pay-by-phone). More 

advanced mobile applications provide additional services such as real-time availability information, 

reservations, and navigation (e.g. ParkMe, ParkRight, ParkMobile).
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services and is a key player in  the development of connected and automated vehicles. The company 

potential of connected and automated vehicle technologies, managed by the Mobility Transformation 

USER  
CONVENIENCE  

VEHICLE 
DETECTION 
SENSORS

OR HARDWARE SERVICES  
AND DATA 

ADVANCED  
TECHNOLOGY 
SUCH AS  

 
SENSITIVE  
PRICING

PARKING 

RESERVATIONS

IPS Group Inc.

CivicSmart

Oracle 

Xerox

Pay-by-phone

Parker

Table 1-2.

Information retrieved from companies’ websites, July 2016
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PROJECT

PARTICIPANT 
TECHNOLOGY 

 
OPERATIONS TECHNOLOGY  

 
 

LA Express- 
Park [40].

Xerox*

ParkMe (an 
Inrix company)

Parker

IPS Group

6,000 on-street Demand-responsive pricing

Electronic parking pay-
ment, including sen-
sor-based P&E and Mobile 
Parking payment through 
ParkMobile

PURCS through Open data 
for app such as ParkMe 
and Parker

The smart parking system does 
not address freight issues. 
However, City of LA recommends 

with greatest number of 

instead of permit. [41]

Washington 
D.C. Mobile 
Payment 
[42]

ParkMobile 
LCC**

17,000 on-
street

Electronic parking pay-
ment, including P&E and 
Mobile Parking payment 
through ParkMobile

include: metered loading zones 

Commercial vehicle zones can 
pay by phone or permit As part 

City Challenge” they consider 
sensor-based commercial vehicle 
parking. [44]

SFPark [45] Oracle

Fybr

IPS Group

CivicSmart

Computer 

(Xerox)

Pay-By-Phone

7,000 on-street 
including com-
mercial vehicle 
zones

street in 15 
parking garages

Demand-responsive pricing 
and special event pricing

Electronic parking pay-
ment, including sen-
sor-based P&E and Mobile 
Parking. PARCS at garages

PURCS through Open data 
for app developers

Sensors at commercial vehicle 
spaces can be used for parking 
enforcement

City of  
Orlando [46]

IPS Group

ParkMe

PayMobile

1,100 on-street 
smart parking 
meters

(562 of them 
have sensors)

Electronic parking pay-
ment, including sen-
sor-based P&E and Mobile 
Parking through ParkMo-
bile

PURCS through Open data 
for app such as ParkMe

City of  
Westminster 
[47, 48]

ParkRight 41,000 on and 

(3,000 of them 
have sensors)

Electronic parking pay-
ment, including sen-
sor-based P&E and Mobile 
Parking through ParkRight

loading parking zones from 
other types of spaces. There is 

with RFID synchronized with the 
ParkRight app

Table 1-3. 
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CHAPTER 2 

URBAN GOODS DELIVERY PROFILES  
FOR PROTOTYPE BUILDINGS 
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INTRODUCTION 

In the goods delivery process, the time spent outside of the vehicle can be much longer than the 

of the delivery activities after the driver leaves the truck are limited, with little published research 

or publicly-available data on this topic. An in-depth analysis of the driver's delivery procedure and 

improving urban freight delivery.

Understanding how goods move vertically within a building is important, because this activity can 

long stays by delivery workers, can increase urban congestion as other delivery vehicles circle city 

the customers [4]. These factors can cause negative cascading impacts on road congestion, adding 

This chapter introduces the Lean philosophy and Value Stream Mapping (VSM) approaches to the 

its applications are used to identify areas of improvement, which can enhance the overall quality of 

service and work performance [4]. Applying this new approach to the multi-step delivery process can 

help accurately measure the time needed for each step This is valuable given the number of factors 

involved in the delivery process, including the number of carriers, volume of goods, types of goods, 

and types of delivery vehicles. Further, breaking down the delivery process to a micro level with VSM 

can result in a better understanding of dwell times and failed deliveries.    

the components of the delivery process, as well as the gaps and non-value-added time. Identifying the 

processes that consume the most non-value-added time and the greatest variability helped identify 

strategies to improve the overall urban freight system and increase accountability for extended truck 

dwell times and failed deliveries.

1. Reduce truck dwell time at delivery stops.

To better understand factors contributing to these challenges, the SCTL research team approached 

residential building. The team developed an iPhone application to record data and used the results 

summarize individual delivery tasks and the sequence and duration of each task. They also provided 



25THE FINAL 50 FEET URBAN GOODS DELIVERY SYSTEM   Research Scan and Data Collection Project

insights into the operation sequences of key events and actions during deliveries to help pinpoint 

where delays may occur. 

GOALS

practices in urban delivery systems, problem areas can be pinpointed and will later inform the 

development of pilot tests of possible solutions in real time in downtown Seattle

METHODOLOGY

This chapter describes Urban Freight Lab methodologies in:

• Creating data collection plans

• Performing data collection

SELECTION OF FIVE PROTOTYPE BUILDINGS

Building Options in Downtown Seattle

One building in each of the following categories was selected for goods delivery observation:

1. Hotel (without a conference center);

2. Historic commercial and/or retail building with restaurants and/or bars in Pioneer Square;

Residential tower;

4. 

Retail building.

building, thoroughly inspecting the conditions and freight activities. Figure 2-1 shows the distribution 

of visited sites and Table 2-1 summarizes the names of the corresponding buildings. 
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Figure 2-1. Building Locations for Site Visit
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The site visits provided useful insights on the goods delivery and pick-up activities at each building. 

Information gathered included short building descriptions, the street address, map location, building 

size, freight delivery characteristics, and the number of street parking spaces near the buildings. The 

research team pared down the options to 12 buildings as possible sites for this project.  Detailed 

information of the 12 buildings is included in Appendix A. 

1.  Hotel 

1

2

3

4 Hotel 1000

5

1 Cafe Bengodi

2 Cafe Paloma

3 Interurban Building

1 Insignia By Bosa

2 Aspira Apartments

1 Columbia Center

2

1 Rainier Square

2 Westlake Center

3

1. Hotel

2. Historical Building Interurban Building

Aspira Apartment

520 Pike St.

5. Retail Building

Table 2-2 summarizes the top choices of the proposed buildings from the voting results. Although the 

highly dependent on whether the permissions from the building managers could be obtained or not.

Table 2-1. Table of Building Locations for Site Visit

Table 2-2. Top Choices of the Proposed Buildings
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OBTAINING PERMISSION FROM BUILDING MANAGERS

After narrowing down building options, SCTL pursued obtaining permission from the building 

managers to participate in the project. This process highlighted the importance of positive 

connections with the building managers, who often referred information on our project to other 

building managers. These references expedited obtaining permission at other buildings of interest. 

The team also learned that the Seattle Police Department issues Shield Blast Letters to communicate 

with  downtown property managers on issues of  safety for the community. To avoid any 

misunderstanding of the intent of the UFL, the Seattle Police Department released a letter informing 

manager contacted the SCTL Center to express interest in improving delivery systems in downtown 

Seattle by participating in the project. 

After conducting individual meetings with the property managers,  the team was granted access to 

.

CATEGORIES

1 Hotel Four Seasons Hotel

2 Historical Building Dexter Horton Building

3 Insignia Tower

4

5 Retail Building Westlake Mall/Tower

Prior to beginning data collection, the research team obtained permission letters (on letterhead) from 

the property management companies to inform carriers entering the building of the project and the 

research team’s presence.  Appendix B is a sample permission letter. 

DATA COLLECTION PLANNING 

To prepare for data collection, the research team conducted a thorough planning process that 

included:

• Applying for and receiving  exemption status from the UW Institutional Review Board (IRB) for con-

ducting interviews with the carriers, 

• Developing an application  in the iPhone Operating System (iOS) to record data,

• Scheduling data collection shifts. 

Table 2-3. Final Five Prototype Buildings
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Institutional Review Boards (IRB) Exemption

In the United States, universities are required to receive approval from the Institutional Review Board 

(IRB) when a research project includes human subjects.  This process is to ensure the ethical conduct 

of research and protection of human participants.  Since this phase of data collection involved 

observing the delivery activities of individual carriers by following them from the beginning to the end 

of their delivery processes, the research team submitted an IRB application and was approved for 

exempt status before data collection began. The IRB application forms and the letter received from 

IRB are included in Appendix C.   

DATA COLLECTION APPLICATION IN iOS

for each individual tasks that drivers perform during a delivery. Task buttons are named and color 

coded by category in the application, as shown in Table 2-4.

The data collector taps a task button to initiate the start of the task, which prompts the ending task 

button to pop up. To stop recording, the data collector can tap the ending task button. This records 

the immediate time of tapping and calculates durations of each task. Additionally, new task names 

can be typed in manually. The application allows very accurate collection of various process tasks and 

durations.  Whether or not the package is successfully delivered can also be recorded. 

The user interface of the data collection application is shown in Figure 2-2. The user can input 

information such as the name of the building, location, and companies within the building. The 

for  each building. 
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Figure 2-2. User Interface of the Data Collection Application
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COLOR CODE TASK CATEGORY

Red
Parking And  
Open/Close  

Cargo Compartment

Gray Throughout The Deliv-
ery Process

Green Loading / Unloading and 
Check in and out

Yellow Travel Mode

Blue Receiving Goods

Table 2-4. Color Coded Task Buttons on iOS Application
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As shown in , inputs from the data collectors and time-stamps of each task are saved in the 

and utilize delivery information without having to visit the site. 

DATA COLLECTION SCHEDULE

availability.  Data collection lasted one to two weeks at each building.  Prior to starting data collection, 

the team visited each building to identify typical delivery activities at the building.  shows the 

schedules for the one-day pilot test and a week-long data collection.  

PILOT TEST SCHEDULE DATA COLLECTION 
PERIOD

Friday, January 13, 2017 Jan 30 - Feb 3

Historical Building Dexter Horton Building Wednesday, January 25, 2017 Feb 6 - Feb 10

Hotel Four Seasons Hotel Tuesday, January 10, 2017 Feb 13 - Feb 17

Retail Building Westlake Mall/Tower Monday, February 13, 2017 Feb 27 - Mar 10

Insignia Tower Monday, February 20, 2017 Mar 6 - Mar 17

The detailed data collection schedule can be viewed in Appendix D.  

Figure 2-3. Web-based Database

Table 2-5. Data Collection Schedule
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DATA COLLECTION PROCESS 

One-day pilot tests for data collection were performed at each building to identify the unique delivery 

operations and characteristics of each building, such as parking facilities and freight elevators, before 

OFFICE BUILDING:  
SEATTLE MUNICIPAL TOWER

Avenue which is indicated by the blue rectangle in Figure 2-4. The building is surrounded by one-way 

Figure 2-4. Road Network around the Seattle Municipal Tower

As shown in , data collectors were positioned at the points shown on the map until a truck 

was parked either in the loading bay or on a street curb outside of the building. Data collection 

parked, a data collector approached to the driver and started following to observe his or her delivery 

started parking and concluded data collection the moment the driver pulled away from the building 

in his/her truck. 
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At this location, the loading bay has a capacity of seven parking spaces with the limited duration of up 

Figure 2-5. Street Layout around Seattle Municipal Tower 
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Figure 2-6. Loading Bay at Seattle Municipal Tower 

Figure 2-7.
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is not answered, the delivery person has to wait to call again or leave if there are no other options. 

This can delay the overall delivery process and increase the chance of failed deliveries.

Figure 2-8. 
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Figure 2-9. Figure 2-10. Seattle Municipal Tower Mailroom

pilot test with UPS to consolidate mail and parcels in the mailroom for delivery. Once the deliveries 

and deliver them to the appropriate place in the building. The goal of this process is to increase 

do not. As can be seen in Figure 2-10, the mailroom has its own freight elevator that is manually 

operated. This is because the mailroom is on a lower level than the loading bay freight elevator.  

Goods or carts from the building freight elevator need to be transferred to the mailroom freight 

elevator in order to be delivered to the mailroom. Due to safety concerns, people are not allowed on 

the mailroom freight elevator. Therefore, a delivery person has to take the stairs to enter (or exit) the 

mailroom. 
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HISTORICAL BUILDING:  
DEXTER HORTON BUILDING

Figure 2-11. Dexter Horton Building

corridor. Columbia Street and Cherry Street are one-way streets. The building has six passenger 

elevators and 2 freight elevators. Passenger and freight elevators are open to the public although 

Cherry St, it was interesting to note that some people enter the building through the 2nd Avenue 
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2nd Avenue seem to be used interchangeably.  shows the mixture of vehicle types on 

2nd Avenue regardless of the type of the curb zone. As shown in Figure 2-14, the delivery person 

performed unloading and loading activities in the middle of the road in a passenger loading zone. 

Figure 2-12. Street Layout around Dexter Horton Building



40THE FINAL 50 FEET URBAN GOODS DELIVERY SYSTEM   Research Scan and Data Collection Project

Figure 2-13. Parking Spaces on 2nd Avenue

Figure 2-14. 
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Figure 2-15.

 shows a delivery person waiting for a cyclist to pass so he can 

move the carts across the bike lanes. This may lead to safety concerns and 
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HOTEL:  
FOUR SEASONS HOTEL

Figure 2-16. Four Seasons Hotel (Google)
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who take receipt of all deliveries. After logging the received packages into the computer system, they 

email or leave a voicemail for residents or guests to let them know they have a package. There is 

delivering packages to the guests and residents directly.   

Figure 2-17. Street Layout around Four Seasons Hotel

As shown in , there are three freight elevators at the building, which are mainly used by 

of orders that the hotel restaurants and bars are expecting, and upon receipt of the deliveries the 
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Figure 2-18.
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As can be seen in , the trucks are required to manage very sharp turns to get in and out of 

the loading bay gates to open, idling in a queue on Union St. 

Figure 2-19. 
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SHOPPING MALL:  
WESTLAKE MALL/TOWER

 

Figure 2-20. Westlake Center/Tower (Google)

Delivery trucks can be parked at either the loading bay or street curbs, as shown in Figure 2-21, the 

bay is located on Olive Way. There is only one commercial loading zone on Olive Way with a  ‘no stops’  

has two elevators that connect to the parking garage where the loading dock is located, one freight 

elevator that requires a special access key from the building manager, and 6 passenger elevators that 

are guarded by security guards from 6 am to 10 pm.  On the map in Figure 2-21, the tower location is 

indicated as a purple rectangle box. 
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Figure 2-21. Street Layout around Westlake Shopping Center/Tower
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Figure 2-22. 
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At the entrance of the garage, there is an information board that that indicates when the parking 

garage or loading dock is full. This information can be seen by the delivery truck drivers before they 

enter the loading bay, which helps the drivers avoid the undesirable situation of lining up at the 

loading dock when they could instead be searching for parking elsewhere.  

Figure 2-23. Westlake Garage on Olive Way

Figure 2-24. Parking Information Board at Westlake Mall Garage
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The entrance of the loading bay at Westlake is especially challenging because of the very steep 

). Recycling and garbage 

containers positioned across the loading dock also obstruct the turning range of large trucks.

The loading bay is shared by both the shopping center and tower, and is open from 6 am to 10 pm.  

Delivery drivers are required to contact the tower security guard to open the garage door for after hours. 

Figure 2-25. Steep Slope at Westlake Garage

Figure 2-27. Loading Dock at Westlake

Figure 2-26.  Truck Maneuvering Obstructions at 
Westlake

security guard shares the duty of overseeing the garage. The peak delivery hours are from 10 am to 

2 pm. Some of the retail stores have goods delivered during the night, so the property management 

company handles the schedule for night time deliveries.
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There is a hallway that connects the loading dock to the secure freight elevator in the tower. In 

order to use the freight elevator, the delivery person must obtain the key card from the building 

very tight for large deliveries, as shown in . 

Figure 2-28. 
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RESIDENTIAL TOWER:  
INSIGNIA TOWER

Figure 2-29. Insignia Tower
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The North and South Towers have two separate loading docks in each parking garage. As shown in 

Figure 2-30. Street Layout around Insignia Tower
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Loading bays are located near the entrance of both parking garages. Both towers have special 

software for booking loading bays for freight deliveries. A reservation is required to use the loading 

Figure 

 shows a loading dock at Insignia Tower.

Garbage trucks pick up recycling and garbage containers from the loading dock. As shown in Figure 

the garbage truck had to grab the container and back up on to 6th Avenue to lift up the container to 

complete its operation. Once the garbage container is emptied, the truck returns the container to the 

Figure 2-31. Loading Dock at Insignia Tower

Figure 2-32. Garbage Truck Operation at Insignia Tower
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The Insignia concierge scans all of the received deliveries and uses special software to register 

parcels. The system sends an email to the residents, notifying them for pick up. When perishable 

items are delivered (e.g. online grocery orders), the carrier has to deliver goods to the residents 

directly or leave them in a small fridge in the lobby for a short period of time. In order to use the 

using a fob for the elevator. In the case of food deliveries, or other deliveries that require access to 

to elevators. Residents sometimes pick up food from the drivers directly, outside of the building. 

According to the concierges, approximately 200 parcels/ day are delivered to the building in total.

During data collection, the research team observed that the ‘No Parking’ zone on Battery St, right in 

front of the North Tower entrance, was often occupied by delivery trucks ( ). 

Figure 2-34. Delivery Truck parked at ‘No Parking’ Zone on Battery St

Figure 2-33. Packages at the Insignia Concierge Desk
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PROCESS FLOW MAP

of the delivery process consume the most time and are the most variable, and how each building’s 

infrastructure is used during goods delivery. Not only does this include maneuvering in small spaces, 

First, activities were divided into the following four sections as shown in Table 2-6.

SECTION DESCRIPTION

1. Entry
before deliveries are complete

Unloading/loading, obtaining security access etc.

2. Elevator
elevator

4. Exit Walking back to the truck, close cargo compartment etc.

Table 2-6. Sections of High-Level Process Flow
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diagrams with the average delivery time for each task.  shows an entry section of the high-

from one section to another section. Due to the limitation on page size, some of the activities were 

Figure 2-35. Relationship of High-Level Process Flow

Figure 2-36.

Shown in , a diamond box represents a decision node which has ‘yes’ or ‘no’ paths. 

A rectangle node shows a task name, a sample size in ‘n’, an average time spent in ‘avg’, and 

number matches with the spreadsheet that summarizes the same information in a list format. 

variations in each task. 

and residential tower respectively.
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As shown in 

useful statistical measurement for comparing the degree of variation from one data point to another 

compared to the mean. This means one person can perform the same tasks shorter than others. 

can generate a great numbers of paths to complete tasks. Also, the tasks vary highly depending on 

building types and delivery operating systems. However, common time-consuming activities include 

using freight elevators, talking with a recipient, signing for deliveries by recipients, and waiting for 

access to the buildings. 

systems in downtown Seattle. With a better understanding of the current practices in urban freight 

systems, dwell times and failed deliveries can be better understood, informing strategies to reduce 

these delivery challenges. 

Figure 2-37. Spreadsheet of Process Flow (Sample)
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CHAPTER 3 

PRIVATE LOADING FACILITIES  
INVENTORY
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Introduction

The lack of available data about private freight loading/unloading infrastructure is evident in the case 

of planning approaches that aim to improve urban freight systems. Various studies have shown that 

environment leads to illegal or inadequate parking. This includes double parking, parking on the curb, 

and parking in the turn lane. These parking behaviors reduce the roadway capacity, inconvenience 

and safety issues. 

There is no published information on major U.S. cities that maintain a database with information 

on the location and features of private loading/unloading infrastructure (meaning, out of the public 

right of way).  Since these facilities are often privately owned and managed, the public or other 

private stakeholders do not necessarily have access to information about these facilities. As a result, 

the ability of many cities to design and articulate their data requirements, to access and obtain the 

appropriate data, and use it for policy design and monitoring is often inadequate. 

This chapter describes the development of a data collection method for documenting private 

urban freight infrastructure that does not require prior permission, is ground-truthed, and can be 

completed within reasonable cost and time constraints. This information will provide the City with a 

better understanding of the options available to delivery companies for parking and freight loading/

unloading in private parking facilities that are accessible from streets and alleys. 

Goals

In response to this urban freight challenge, SDOT engaged with the Urban Freight Lab at the UW SCTL 

Center to collect information on the locations and capacity of freight truck loading/unloading private 

infrastructure (hereinafter referred to as private freight infrastructure) in the dense urban areas of 

Downtown Seattle, Uptown and South Lake Union. 

a database system of private freight infrastructure that can be maintained by local governments. 

Additionally, it presents the results of applying the method for mapping these facilities in the 

downtown Seattle area.

Methodology

The method includes the development of a survey form, survey collection app, data quality control 

process, data structure and a proposed typology for private freight infrastructure based on basic 

physical infrastructure characteristics.  
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MAPPING THE CITY’S PRIVATE FREIGHT INFRASTRUCTURE

In order to determine whether truck load/unload spaces are well positioned to serve the community, 

must know each facility's location and features. While street parking is well documented in Seattle's 

geospatial databases, private freight infrastructure, such as loading docks and loading bays, is not. 

truck load/unload spaces in the study areas. 

Step 1. Collect Existing Data

The research team used SDOT’s publicly-available GIS layers of designated curbside parking , as well 

as King County’s GIS layer of Seattle’s alleys, to begin developing a multi-layer map of the truck load/

unload locations in the city’s urban centers.

there is not a high requirement to clean the data for this purpose.

The research team reviewed the following Seattle GIS databases, further described in an attached 

data dictionary (Appendix K):

• Alleys

• Urban villages

• Arterial types

• Commercial

• Retail

• Food permit data

• Residential

• Curb space categories

• Block faces

• Year built



62THE FINAL 50 FEET URBAN GOODS DELIVERY SYSTEM   Research Scan and Data Collection Project

Step 2. Develop Survey to Collect Freight Bay and Loading Dock Data

In addition to mapping geospatial data for on-street parking, private freight infrastructure also 

needed to be mapped. To accomplish this, the SCTL Center developed an original data collection 

process to record the GIS locations and infrastructure features of all private freight infrastructure in 

urban centers. The intention was to create a replicable, ground-truthed method.

and revising the initial process that provided empirical evidence of the infrastructure surveyed and 

into Survey Design and Data Collection Process and will be further explained in the corresponding 

sections below.

LITERATURE REVIEW

Previous reports, papers and building codes were reviewed to identify the terminology and key 

consists of three private freight infrastructure types that will be described further in a later section. 

 location, design and capacity features.

Figure 3-1. 
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One important location feature is the type of public right-of-way that provides access to the facility 

location. Poor layout or design of the roads or alley connecting the delivery access point to the street 

inadequate alleyways, which delivery drivers tend to avoid if they have an alternative to make sure 

they are not blocked on their way out. 

Design features include the dimensions of access points to the loading bay, such as vehicle doorway 

and dock doorway dimensions (width and height) and ground clearance restrictions (i.e. maximum 

vehicle height allowed). The access angle to the loading dock, which includes the access angle to 

ramp, whether the vehicle needs to back-in, maximum turning radius, maximum truck size and any 

additional security access measures such as physical barriers, access code and personal interaction 

all impact the delivery’s operations. 

Capacity features are the characteristics of the parking spaces and mechanical devices, such as the number 

of parking spaces, the apron (i.e. space for maneuvering and park), and the presence of a dock platform and 

dock-levelers.

Figure 3-2. Freight Loading Bay Inside a Seattle Building Figure 3-3.  Closed Loading Dock 
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 Survey Design and Pilot Survey

The SCTL data collection team designed and pilot tested a survey to document the key observable 

and developing an application for data collection, teams of SCTL graduate students (operating in 

team used laser measurement devices bought at a local home improvement store that cost less than 

The pilot survey proved that the team could quickly and easily measure the entrances to open freight 

bays on foot. The data collected gave the project manager a clear understanding of the average time 

for full implementation.

interior could not be observed from the public right of way.

Other features of interest such as turning radius, maximum truck size, and centerline distance were 

Figure 3-4.  Pilot Survey Study Area
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Final Survey Form

 

c) access design features and d) capacity. 

DATA COLLECTION PROCESS

Development of a Data Collection App

The team developed an application using the online platform DeviceMagic. Along with cloud storage 

and visualization, it provides an interactive and easy-to-use tool to design mobile device survey forms 

compatible with both iOS and Android. The mobile data collection app instrument was chosen to 

make the process:

• Flexible: the form can be revised if surveyors encounter unforeseen infrastructure conditions that 

require a new data structure

• Low cost

• Accurate: decrease transcript errors and help reduce data lost in transit

• Data quality control: nearly real-time data collection monitoring and spatial visualization of com-

pleted surveys

and used the devices’ GPS capability to locate facilities. The survey form supported automatic entry of 

During the development of the data collection app, researchers also tested the questionnaire in the 

Recruiting and Training the Data Collection Team

The research team hired four University of Washington undergraduate students and trained them to 

session instructed data collectors on freight infrastructure concepts and the second session focused 

on practical aspects of data collection. During the practical training, data collectors learned how to 

use the questionnaire app on the tablet and the laser device to measure physical features. As part of 

their training, the project manager also personally supervised the data collection teams’ work on city 
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Conducting the Survey 

SDOT contracted with the SCTL Center to map alleys and private freight loading bays in three of 

the city’s designated urban centers: Downtown Seattle, Uptown and South Lake Union (see Figure 

The combined area has a regular street grid of 523 blocks, which took approximately 210 
person hours for data collection. 

for the following tasks:

• Commute to and from study area

• Circulate blocks surveying any private freight infrastructure

member taking measurements and updating a progress sheet (i.e. hard-copy map of the study 

area) to keep track of every new surveyed location.

• Break down the study area into subareas

• Set partial objectives of data collection on a weekly basis, depending on the number of teams 

working at the same time and the size of the subarea

• Develop hard copies of subarea maps and distribute them to teams progressively

• Coordinate work schedule of teams

• Make sure data collectors are always equipped with data collection materials, safety equipment, 

• Conduct data quality control checks of location and feature information (further explained below)

Multi-Layer Communication with Stakeholders

quickly ran into problems due to security concerns. On the third day of data collection, a team 

member was measuring a freight bay under a bank building from a nearby sidewalk. The building 

scene, reviewed the UW letter the data collectors carried explaining the project in partnership with 

project manager, so the students had to stop their work for the day and regroup.

City police contacted the SDOT project manager the next day, as did a Federal Bureau of Investigation 

(FBI) agent responsible for homeland security. They were very reasonable, and suggested several 

changes to the security process that were implemented by the research team, including adding the 



67THE FINAL 50 FEET URBAN GOODS DELIVERY SYSTEM   Research Scan and Data Collection Project

managers in the survey area through the Seattle Shield program, a pre- existing information 

exchange for building operators and the police. SDOT created a new webpage at http://www.seattle.

 to periodically publish information on progress made during 

the full survey and to inform the public of where the surveyors would be in upcoming weeks. The 

team quickly learned that before conducting an on-street survey of private buildings, it is essential to 

have a multilayer communications plan in place for all parties with an interest in the survey area.

Quality Control

The quality control process included the following tasks:

collectors to keep track of the number of surveys collected and their locations. 

to support the manual input of the location with a dropped pin.

• Data entry accuracy check 1: compare infrastructure features entered with the pictures taken dur-

ing the survey.

• Data entry accuracy check 2: collaborate with experienced UPS truck drivers who serve the study 

area to identify survey locations that were closed during the survey. This step allowed us to rule out 

110 potential locations that were not private freight infrastructure.

-

ary inspections at survey locations where the loading bay had not yet been surveyed or the survey 

could not be located based on the GPS location checks described above.

the survey tablet, Google Maps, and paper maps distributed to survey teams. While applying the 

adjustment. GPS often has problems in alleys and urban canyons due to poor line-of-sight with 

satellites. Google Maps can be inaccurate, particularly in alleys, and a paper map requires user 

interpretation. However, when the three GPS location accuracy methods were used as a crosscheck, 

the team could verify the accuracy of the locations that were delivered to SDOT in a latitude and 

longitude format. 

This chapter documents an innovative and low-cost data collection procedure to map and catalog 

private freight infrastructure. Built from the ground up, this procedure was constantly evaluated 

geolocating private truck load/unload spaces can be found in Appendix O. 
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DATABASE STRUCTURE

Database Structure Diagram

Appendix M shows the data structure diagram of our database. Furthermore, this diagram is 

supported by our data dictionary, which describes the variables associated with each of the decisions 

and data features in our database.

Typology of Delivery Infrastructure

Loading bay (Figure 3-5). An enclosed space inside the building with an entrance/exit point (e.g. 

roll up doors, garage doors) that act as a continuation of the upper parts of the building. This space 

is partially or completely dedicated to unloading and loading activities. It has entrances and exits 

parking spaces with or without access to a loading dock.

Figure 3-5.  
(B) Vehicle Door of Loading Bay

(A) (B)
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Exterior loading dock (Figure 3-6). A loading dock that is located outside of building exterior wall. 

canopy or upper part of the building. Additionally, exterior loading docks can also include inside 

loading platforms, where trucks dock the cargo compartment to a dock door.

(A) (B)

Figure 3-6. 
Building, (B) Loading Dock with Platform Outside the Building.

(A) (B)

Figure 3-7.  
(B) Loading Area in Alleyway.

Exterior loading area (Figure 3-7). Space for loading and unloading located outside of the building 

or partially or completely covered by a canopy or upper part of the building. 
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• 144 loading bays

There was considerable value in collaborating with private sector members of the Urban Freight Lab 

no way to tell if those locations were actually used for freight deliveries. UPS had their local drivers, 

deeply knowledgeable about city routes, review the closed door locations as part of their work in 

the Urban Freight Lab.  The Urban Freight Lab provided photos and other  location information.  

Figure 3-8. Data Collection Results in Study Area
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Data Dictionary

GENERAL DEFINITIONS

Building exterior wall. Walls of a building that separate spaces partly or completely unobstructed to 

the sky from spaces inside the building.

Loading dock. An elevated platform that facilitates shipping and delivery operations. 

Dock leveler. An adjustable mechanized platform built into the edge of a loading dock. The platform 

can be moved vertically or tilted to accommodate the handling of goods or material to or from trucks.

Angled. Refers to facilities on bi-directional alleyways, where the entrance angle could be contrary or 

Not a loading bay. 
of UPS truck drivers. 

A location that could potentially be a loading bay entrance/exit. No information is 

available because: a) a barrier impeded data collection, b) there was a lack of on-site signage 

identifying the facility as a private freight access point, and/or c) a lack of carrier drivers' survey 

responses identifying the facility as a private freight access point. 
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Due to its unique partnership with SDOT, multiple industry sectors, and academia, the Urban Freight 

Research Findings

1. Geocoding the location and features of all private truck load/unload bays and loading docks in

three of Seattle’s urban centers: downtown, uptown, and South Lake Union, provided evidence that

the vast majority of buildings in these areas depend on public truck load/unload spaces to receive

goods.

This information matters because, when combined with the city’s pre-existing curb data layer, it is

time that a major U.S. city has had this information.

in the delivery system.

Future Research

The Urban Freight Lab transmitted the private truck load/unload space data layers to SDOT as they 

of truck use in curb space, and a tool kit for cities to replicate the geocoding methodology for private 

locker system (a new automated mini-distribution node) in the Tower. Common carrier lockers allow 

FINDINGS AND FUTURE RESEARCH
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(vs. providing room for many company-branded lockers) in the Tower.

suitability for common carrier locker systems. 

of the alleys in Center City and complete an alley occupancy study.  This research will be published in 

When they have accurate data layers of the curbs, private truck load/unload spaces, and alleys, SDOT 

will have a complete picture of the truck load/unload network.

without clogging city streets and curb space, or losing packages.
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APPENDIX A –  
PRELIMINARY OBSERVATIONS ON THE PROTOTYPE BUILDINGS 

These buildings are to be considered as one downtown building for each of the following prototypes: 

• Hotel (without a conference center);

• Historic commercial and/or retail building with restaurants and/or bars in Pioneer Square;

• Residential tower;

• Retail building.

The following pages contain short descriptions of the building options, and include the street address 

and map location, building size, freight delivery characteristics, and the number of street parking 

spaces near the buildings.
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ADDRESS:

YEAR BUILT:

FLOOR COUNT:
14

NUMBER OF ROOMS: 

NUMBER OF RESTAURANTS: 

NUMBER OF STREET PARKING SPACES  
ADJACENT TO BUILDING:
CVLZ: 0

Taxi cabs only: 2

NUMBER OF STREET PARKING SPACES  
ON THE BLOCK:
CVLZ: 11

 Loading bay 
 Contract with UPS for handling parcel 

deliveries

ADDITIONAL INFORMATION:
Due to the limitations of this period building, 
loading bay and truck parking spaces used by the 
hotel are located in the Ace parking facility across 
the street. The parking facility is connected with 
the hotel via an underground tunnel.

1.  HOTELS

1.1.  FAIRMONT HOTEL
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ADDRESS: 

YEAR BUILT: 

FLOOR COUNT: 
21
Hotel

through 21 

NUMBER OF ROOMS: 

NUMBER OF RESTAURANTS: 
1

NUMBER OF STREET PARKING SPACES 
ADJACENT TO BUILDING:
CVLZ: 1
Paid parking: 0

Taxi cabs only: 0

NUMBER OF STREET PARKING SPACES  
ON THE BLOCK:

Paid parking: 4

FREIGHT INFRASTRUCTURE:
 2 loading bays 

ADDITIONAL INFORMATION:
The loading bays are located on Post 
Alley. Delivery trucks have to enter 
through Western Avenue.

1.2.  FOUR SEASONS HOTEL
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ADDRESS: 

YEAR BUILT: 

NUMBER OF ROOMS: 

NUMBER OF RESTAURANTS: 

NUMBER OF STREET PARKING  
ADJACENT TO BUILDING:
CVLZ: 1

NUMBER OF STREET PARKING  
WITHIN THE BLOCK:

FREIGHT INFRASTRUCTURE: 
 Loading bays 

ADDITIONAL INFORMATION:
The Westin loading dock is secured and 

manages all the parcels and delivery items: 
Approximately 20 to 160 parcels / day.

1.3. WESTIN SEATTLE
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ADDRESS:  

YEAR BUILT: 

FLOOR COUNT:  

FOOTAGE:  

BUSINESSES LOCATED ON THE GROUND 
FLOOR:
Tat’s Deli
ABC Imaging, print solutions and digital 
document management services
NIRMAL’S, Indian restaurant
Pizza Professionals

ACCESS TO AN ALLEY: 
The alley is adjacent to the building. Tat’s 
Deli and Nirmal’s have access to the alley.

NUMBER OF STREET PARKING ADJACENT TO 
BUILDING:
CVLZ: 1

NUMBER OF STREET PARKING WITHIN THE 
BLOCK:

Paid parking: 12

FREIGHT INFRASTRUCTURE:
 Back doors to the alley
  Alley

ADDITIONAL INFORMATION:
The businesses adjacent to the alley get 
deliveries from the alley. Those without 
alley access take deliveries through the 
front door, and trucks serving them have to 
park on the street.

2.  HISTORIC BUILDINGS

2.1.  INTERURBAN BUILDING
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ADDRESS:  

YEAR BUILT: 

FLOOR COUNT:  

FOOTAGE:  

BUSINESSES LOCATED ON THE GROUND FLOOR:
Café Paloma
Cigar shop

ACCESS TO AN ALLEY: 
Alley is adjacent to the building. There is one 
entrance to the building in the alley.

NUMBER OF STREET PARKING ADJACENT  
TO BUILDING:
CVLZ: 0
Paid parking: 20

NUMBER OF STREET PARKING WITHIN THE BLOCK:

Paid parking: 12

FREIGHT INFRASTRUCTURE:
Alley

ADDITIONAL INFORMATION:
SCTL did not see many deliveries to this building 
during their daytime observation.

2.2. CAFÉ PALOMA
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ADDRESS: 

YEAR BUILT: 

FLOOR COUNT: 

UNITS COUNT: 

BUSINESSES LOCATED ON THE GROUND FLOOR: 
US Bank

ACCESS TO AN ALLEY: 
No alley

NUMBER OF STREET PARKING ADJACENT TO BUILDING:
CVLZ: 1

NUMBER OF STREET PARKING WITHIN THE BLOCK:
CVLZ: 2

PAID PARKING: 

FREIGHT INFRASTRUCTURE: 
Loading bay
24 hrs. Concierge Services
Parcel Room
Freight elevator in the North tower

ADDITIONAL INFORMATION:
The North Tower and South Tower are connected inside the 
building. North and South Insigna towers have two separate 
loading docks at each parking garage. Although retail spaces were 
not open in Nov. 2016, the loading bay is not likely to be shared as 
it is secured for the residential area. 

There is a loading and consolidation area on the second level of 
the lobby in South Tower. Both towers have special software for 
scheduling freight (including booking loading bays). They also have 
software for registering incoming parcels. When perishable items 
are delivered (e.g. Blue Apron, Amazon Fresh) the carrier has to 
deliver it to the residents directly or leave them in a small fridge in 
the lobby for a short period of time.

Approximately 200 parcels/ day are delivered.

3.1.   INSIGNA BY BOSA

3.  RESIDENTIAL TOWERS
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ADDRESS:  

YEAR BUILT: 

FLOOR COUNT: 

UNITS COUNT: 

FLOOR AREA: 

BUSINESSES LOCATED ON THE GROUND FLOOR: 
Seattle Pho + Bar

ACCESS TO AN ALLEY: 
Alley is adjacent to the building

NUMBER OF STREET PARKING ADJACENT  
TO BUILDING:
CVLZ: 1

NUMBER OF STREET PARKING WITHIN THE BLOCK:
CVLZ: 4

FREIGHT INFRASTRUCTURE:     
Loading bay
24 hrs. Concierge Services
Parcel Room
Freight elevator

ADDITIONAL INFORMATION:
Delivery people usually have keys to the building to 
put packages to the storage room. Typically receives 

3.2.   ASPIRA APARTMENT
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ADDRESS: 

YEAR BUILT: 

FLOOR COUNT: 

POPULATION:

BUSINESSES LOCATED ON THE GROUND FLOOR: 
Bebas and Amigos

Core Bistro
Starbucks
Serina M Salon
Treasures Gifts and Snacks

ACCESS TO AN ALLEY: 
No alley available.

NUMBER OF STREET PARKING ADJACENT TO BUILDING:

NUMBER OF STREET PARKING WITHIN THE BLOCK:
CVLZ: 1

FREIGHT INFRASTRUCTURE: 

Amazon lockers
Freight elevator

ADDITIONAL INFORMATION:

peak hours for delivery. If there are trucks in queue, arriving 
trucks may use loading zone on the adjacent street and deliver 
the goods on foot.

4.1.   SEATTLE MUNICIPAL TOWER

4.  OFFICE BUILDINGS
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ADDRESS:  

YEAR BUILT: 

FLOOR COUNT: 

FLOOR AREA: 

BUSINESSES LOCATED IN THE BUILDING:
Food court
Starbucks

ACCESS TO AN ALLEY: 
No alley available

NUMBER OF STREET PARKING ADJACENT  
TO BUILDING:
CVLZ: 1

NUMBER OF STREET PARKING WITHIN THE BLOCK:
CVLZ: 11
Paid parking: 20

FREIGHT INFRASTRUCTURE:     

Freight elevator
Secured entrance

ADDITIONAL INFORMATION:
The tallest building in Seattle. SCTL spoke with a delivery 

Center. He illegally parked at the curb for the short period 

delivery system is early morning and overnight delivery. At 
the food court in the center, a worker told SCTL that all the 

was connected to the loading docks where most of freights 
are delivered. In order to use the loading dock, people need 
to call to access. Open hours are from 6am to 6pm. Open 

their management team is highly encouraged.

4.2.   COLUMBIA CENTER
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ADDRESS:  

YEAR BUILT: 

FLOOR COUNT: 

TOTAL RETAIL FLOOR AREA: 

NUMBER OF BUSINESSES IN THE SHOPPING CENTER: 

ACCESS TO AN ALLEY: 
Alley is adjacent to the building

NUMBER OF STREET PARKING ADJACENT TO BUILDING:
CVLZ: 6
Paid parking: 6

NUMBER OF STREET PARKING WITHIN THE BLOCK:
CVLZ: 6

FREIGHT INFRASTRUCTURE:
Secured entrance
Freight elevator

ADDITIONAL INFORMATION:

to prefer entering through the front door from the street 
instead of using the alley freight bay:

freight elevator;

Uneven pavement in the alley causes loaded hand carts to 
tip over.from 6am to 6pm. Open 24hrs for people with a 

highly encouraged.

4.3.   520 PIKE TOWER
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ADDRESS: 

YEAR BUILT: 

FLOOR COUNT: 

TOTAL RETAIL FLOOR AREA: 

NUMBER OF BUSINESSES IN THE SHOPPING CENTER:
110 stores
11 cafes and restaurants
Access to an alley: No alley available

NUMBER OF STREET PARKING ADJACENT  
TO BUILDING:
CVLZ: 0
Paid parking: 0

NUMBER OF STREET PARKING WITHIN THE BLOCK:

Paid parking: 12

FREIGHT INFRASTRUCTURE:

Secured entrance
Amazon Lockers    

ADDITIONAL INFORMATION:

hours truck drivers have to call the security guard to 
open the garage door. The freight elevator stops at 
some of the stores, directly. The stores that don’t have 
access to the freight elevator can access it through the 
back hall (behind-the-scenes area for operations).

No time limits in the loading docks.

5.1.   PACIFIC PLACE

5.  RETAIL BUILDINGS
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ADDRESS:  

YEAR BUILT: 

FLOOR COUNT: 

TOTAL RETAIL FLOOR AREA: 

NUMBER OF BUSINESSES IN THE SHOPPING CENTER: 

ACCESS TO AN ALLEY: 
No alley available

NUMBER OF STREET PARKING ADJACENT TO BUILDING:
CVLZ: 1
Paid parking: 1

NUMBER OF STREET PARKING WITHIN THE BLOCK:

Paid parking: 14

FREIGHT INFRASTRUCTURE:
Loading bays
Secured entrance

ADDITIONAL INFORMATION:
The building includes a hotel, cafes, restaurants, retail, and 

Loading dock is secured; not even clerks are allowed to go in. 
Parking area with loading dock is secured and access to the 
parking lot was limited.

5.2.   WESTLAKE SHOPPING CENTER
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APPENDIX B –  
SAMPLE NOTIFICATION LETTER TO CARRIERS 
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APPENDIX C –  
LETTER FROM THE INSTITUTIONAL REVIEW BOARD
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APPENDIX E –  
SEATTLE MUNICIPAL TOWER DETAILED PROCESS FLOW MAP
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1. Entry (Seattle Municipal Tower)

Park Started

Park at
Loading

Bay?

Park
at Loading Bay

n: 31
avg: 37 sec
sd: 41 sec

Park
at Street Curb

n: 3
avg: 33 sec
sd: 30 sec

Back Up
Again

to Loading Dock

n: 4
avg: 37 sec
sd: 32 sec

Exit Truck
from Front

Door?

Open Cargo
Compartment?

Wait
inside

the Truck

n: 21
avg: 51 sec
sd: 104 sec

Exit Truck
from Front Door

n: 31
avg: 16 sec
sd: 19 sec

Walk to
Security
Booth?

Walk with
Goods on
Cart to
Security
Booth?

Walk to
Cargo

Compartment?

Walk to
Security
Booth

n: 27
avg: 27 sec
sd: 21 sec

Walk with
Goods On Cart

to Security Booth

n: 4
avg: 33 sec
sd: 29 sec

Walk to
Cargo

Compartment

n: 24
avg: 17 sec
sd: 16 sec

2. Elevator

Talk with
Security Guard

n: 10
avg: 83 sec
sd: 83 sec

Open
Cargo

Compartment

n: 19
avg: 22 sec
sd: 22 sec

Back Up
Again to
Loading

Dock
Needed?

Obtain
Freight

Elevator Fob

n: 30
avg: 35 sec
sd: 32 sec

Yes

No Yes

No

No

Yes

Yes

No

Yes

No

Yes

No

Yes
1. Entry -

Load/Unload
No



97
T

H
E

 FIN
A

L 50
 FE

E
T U

R
B

A
N

 G
O

O
D

S D
E

LIV
E

R
Y

 SY
ST

E
M

   R
esearch S

can and D
ata C

ollection P
roject

1. Entry - Load/Unload (Seattle Municipal Tower)

1. Entry Organize
Goods?

Organize
Goods

n: 8
avg: 87 sec
sd: 86 sec

Exit Truck
from Cargo
Compart-

ment?

Exit Truck
from Cargo

Compartment

n: 1
avg: 3 sec

sd: NA

Take Cart
Out?

Take Goods
and Cart

Out?

Hand Carry?

Take
Cart Out

n: 23
avg: 31 sec
sd: 33 sec

Take
Goods and Cart

Out

n: 1
avg: 64 sec

sd: NA

Take
Goods Out

n: 8
avg: 51 sec
sd: 23 sec

Take Goods
Out onto

Cart?

Take
Goods Out
onto Cart

n: 26
avg: 61 sec
sd: 71 sec

Close Cargo
Compartment?

Close
Cargo

Compartment

n: 15
avg: 15 sec
sd: 13 sec

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

1. EntryYes

No
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2. Elevator (Seattle Municipal Tower)

1. Entry

Walk
to Elevator?

Walk
to Elevator

n: 14
avg: 49 sec
sd: 27 sec

Walk with
Goods on

Cart
to Elevator?

Walk with
Goods on Cart

to Elevator

n: 24
avg: 44 sec
sd: 28 sec

Walk with
Goods

to Elevator?

Walk with
Goods

to Elevator

n: 9
avg: 51 sec
sd: 29sec

Walk with
Empty Cart
to Elevator

n: 1
avg: 10 sec

sd: NA

Leave Goods
at

Elevator
Entrance?

Leave Goods
at Elevator
Entrance

n: 0
avg: NA
sd: NA

Misc.
Activities
ex.breaks?

Misc. activities
(ex.Breaks,

Phone Calls)

n: 3
avg: 492 sec
sd: 669 sec

Deliver
Goods

on
Different

Floor?

Go Back to
Truck or
Security
Booth?

3. Destination

3. Destination

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

2. Elevator - 2Yes

No

No

1. EntryYes
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2. Elevator - 2 (Seattle Municipal Tower)

2. Elevator

Going to
Frieght

Elevator?

First
Delivery?

Second or
More

Delivery?

Going to
Passenger
Elevator?

To Make
Delivery?

Wait For
Freight Elevator
(to Destination)

n: 17
avg: 42 sec
sd: 51 sec

Wait For
Freight Elevator

(Multiple Deliveries)

n: 15
avg: 100 sec
sd: 115 sec

Wait For
Freight Elevator
(Back to Truck)

n: 12
avg: 65 sec
sd: 39 sec

Wait For
Passenger Elevator

(to Destination)

n: 3
avg: 78 sec
sd: 36 sec

Wait For
Passenger Elevator

(Back to Truck)

n: 0
avg: NA
sd: NA

Put Goods
into Elevator

(to Destination)

n: 1
avg: 37 sec

sd: NA

Put Goods
into Elevator

(Multiple Deliveries)

n: 1
avg: 141
sd: NA

Put Goods
into Elevator

(Back to Truck)

n: 1
avg: 160 sec

sd: NA

Take
Freight Elevator
(to Destination)

n: 31
avg: 79 sec
sd: 91 sec

Take
Freight Elevator

(Multiple Deliveries)

n: 11
avg: 113 sec
sd: 199 sec

Take
Freight Elevator
(Back to Truck)

n: 31
avg: 121 sec
sd: 111 sec

Take
Passenger Elevator

(to Destination)

n: 3
avg: 67 sec
sd: 51 sec

Take
Passenger Elevator

(Back to Truck)

n: 3
avg: 52 sec
sd: 22 sec

Take Stairs

n: 0
avg: NA
sd: NA

3. Destination

3. Destination

4. Exit

4. Exit

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No
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3. Destination (Seattle Municipal Tower)

2. Elevator

3. Destination - 2

Walk
to

Destination?

Walk
to Destination

n: 6
avg: 49 sec
sd: 23 sec

Walk with
Goods on

Cart
to

Destination?

Walk with
Goods on Cart
to Destination

n: 30
avg: 64 sec
sd: 82 sec

Walk with
Goods

to
Destination?

Walk with
Goods

to Destination

n: 9
avg: 87 sec
sd: 65 sec

Walk with
Empty Cart

to Destination

n: 1
avg: 100 sec

sd: NA

Wait for
Access to

Office?

Wait for
Access

to Office

n: 8
avg: 47 sec
sd: 34 sec

Look for
Receiver?

Look for
Receiver

n: 2
avg: 224 sec
sd: 124 sec

Drop off
Goods?

Drop Off
Goods

n: 9
avg: 56 sec
sd: 42 sec

Talk with
Receptionist?

Talk with
Receptionist

n: 10
avg: 122 sec
sd: 148 sec

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

3. Destination - 2
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3. Destination - 2 (Seattle Municipal Tower)

3. Destination

Unload
Goods?

Unload
Goods

n: 15
avg: 80 sec
sd: 67 sec

Pick Up
Goods?

Pick Up
Goods

n: 14
avg: 38 sec
sd: 15 sec

Provide
Services?

Provide
Services

n: 6
avg: 160 sec

sd: 24 sec

Failed
Delivery

n: 1
avg: NA
sd: NA

Scan
Goods?

Scan
Goods

n: 4
avg: 64 sec
sd: 50 sec

Receiver
Signs for
Goods?

Receiver
Signs for Goods

n: 32
avg: 54 sec
sd: 76 sec

Walk
to Elevator?

Walk
to Elevator

n: 5
avg: 38 sec
sd: 16 sec

Walk with
Goods on

Cart
to Elevator?

Walk with
Goods on Cart

to Elevator

n: 18
avg: 47 sec
sd: 50 sec

Walk with
Goods

to Elevator?

Walk with
Goods

to Elevator

n: 5
avg: 44 sec
sd: 14 sec

Walk with
Empty Cart
to Elevator?

Walk with
Empty Cart
to Elevator

n: 10
avg: 39 sec
sd: 52 sec

More
Delivery

on
Different

Floor?

2. Elevator

Go Back
to

Truck?
4. Exit

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

3. DestinationNo
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3. Destination-Mailroom (Seattle Municipal Tower)

2. Elevator
Walk with

Goods
fron Freight
to Mailroom

Elevator?

Walk with Goods
from Freight
to Mailroom

Elevator

n: 4
avg: 17 sec

sd: 9 sec

Put Goods
on Cart

to Mailroom
Elevator?

Put
Goods on Cart

to Mailroom
Elevator

n: 2
avg: 8 sec
sd: 4 sec

Wait for
Access

to Mailroom?

Wait for Access
to Mailroom

n: 3
avg: 12 sec

sd: 9 sec

Take
Mailroom

Stairs?

Take
Mailroom Stairs

n: 5
avg: 39 sec
sd: 18 sec

Wait for
Mailroom
Elevator?

Wait for
Mailroom
Elevator

n: 6
avg: 36 sec

sd: 8 sec

Take
Goods Out

from
Mailroom
Elevator?

Take Goods Out
from Mailroom

Elevator

n: 2
avg: 48 sec
sd: 28 sec

Talk with
Mailroom

Staff?

Talk with
Mailroom Staff

n: 2
avg: 15 sec
sd: 13 sec

Mailroom
Staff

Signs for
Goods?

Mailroom Staff
Signs for Goods

n: 2
avg: 56 sec
sd: 57 sec

Walk with
Empty Cart
to Mailroom

Elevator?

Walk with
Empty Cart
to Mailroom

Elevator

n: 2
avg: 61 sec
sd: 29 sec

Put
Empty Cart

into
Mailroom
Elevator?

Put
Empty Cart

into Mailroom
Elevator

n: 3
avg: 14 sec

sd: 8 sec

Walk with
Empty Cart
to Freight
Elevator?

Walk with
Empty Cart
to Freight
Elevator

n: 1
avg: 26 sec

sd: NA

2. Elevator

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No
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4. Exit

3. Destination

(Seattle Municipal Tower)

Walk from
Elevator

to Security
Booth

Walk from
Elevator

to Security
Booth

n: 19
avg: 58 sec
sd: 130 sec

Walk with
Goods
from

Elevator
to Security

Booth?

Walk with Goods
from Elevator

to Security
Booth

n: 1
avg: 26 sec

sd: NA

Walk with
Empty Cart

from
Elevator

to Security
Booth?

Walk with
EmptyCart

from Elevator
to Security Booth

n: 7
avg: 39 sec
sd: 30 sec

Walk from
Elevator
to Cargo

Compartment?

Walk from
Elevator
to Cargo

Compartment

n: 1
avg: 39 sec

sd: NA

Walk with
Goods on

Cart
Elevator
to Cargo

Compartment?

Walk with
Goods on Cart

Elevator to Cargo
Compartment

n: 2
avg: 41 sec

sd: 3 sec

Walk with
Empty Cart

from
Elevator
to Cargo

Compartment?

Walk with
Empty Cart

from Elevator
to Cargo

Compartment

n: 9
avg: 29 sec
sd: 22 sec

Return
Freight

Elevator
Fob?

Return
Freight

Elevator Fob

n: 28
avg: 45 sec
sd: 38 sec

Walk from
Security
Booth

to Cargo
Compartment?

Walk from
Security Booth

to Cargo
Compartment

n: 6
avg: 34 sec
sd: 23 sec

Walk with
Goods on
Cart from
Security
Booth to

Cargo
Compartment?

Walk with
Goods on Cart

from Security Booth
to Cargo

Compartmentt

n: 1
avg: 28 sec

sd: NA

Walk with
Empty Cart

from
Security
Booth to

Cargo
Compartment?

Walk with Empty
Cart from Security

Booth to Cargo
Compartment

n: 5
avg: 29 sec
sd: 26 sec

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

4. Exit - 2

Yes

No

Yes

No

Yes

No 4. Exit - 2
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4. Exit - 2

4. Exit

(Seattle Municipal Tower)

Open
Cargo

Compartment?

Open
Cargo

Compartment

n: 3
avg: 16 sec

sd: 8 sec

Put
Empty Cart

Back to
Cargo

Compartment?

Put
Empty Cart

Back to
Cargo Compartment

n: 16
avg: 42 sec
sd: 26 sec

Put Cart and
Goods

Back to
Cargo

Compartment?

Put
Cart and Goods

Back to
Cargo Compartment

n: 5
avg: 153 sec
sd: 262 sec

Put Goods
Back to
Cargo

Compartment?

Put Goods
Back to

Cargo Compartment

n: 1
avg: 148 sec

sd: NA

Organize
Goods?

Organize
Goods

n: 2
avg: 85 sec
sd: 11 sec

Close
Cargo

Compartment?

Close
Cargo

Compartment

n: 9
avg: 18 sec
sd: 15 sec

Walk
from Truck
to Security

Booth?

Walk
from Truck
to Security

Booth

n: 3
avg: 5 sec
sd: 5 sec

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No 4. Exit - 3

4. Exit4. Exit - 3
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4. Exit-3

4. Exit - 2

(Seattle Municipal Tower)

Enter Truck
from Cargo

Compartment?

Enter Truck
from Cargo

Compartment

n: 1
avg: 24 sec

sd: NA

Walk to
Front of
Truck?

Walk to
Front of
Truck

n: 28
avg: 22 sec
sd: 39 sec

Enter Truck
from Front

Door?

Enter Truck
from Front

Door

n: 22
avg: 31 sec
sd: 33 sec

Drive
Forward?

Drive
Forward

n: 3
avg: 25 sec

sd: 6 sec

Wait
Inside Truck?

Wait
Inside
Truck

n: 1
avg: 17 sec

sd: NA

Exit Truck
From Front

Door?

Exit Truck
From

Front Door

n: 3
avg: NA
sd: NA

Walk
to Cargo

Compartment

n: 1
avg: 25 sec

sd: NA

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

4. Exit - 2

Drive Away



106THE FINAL 50 FEET URBAN GOODS DELIVERY SYSTEM   Research Scan and Data Collection Project

APPENDIX F –  
SEATTLE MUNICIPAL TOWER - SUMMARY OF PROCESS STEP DATA

LOCATION TASKS AVERAGE  STANDARD  
DEVIATION  SD/AVG  

ENTRY

Parking Ended at Loading Bay 37 41 1.12 3 165 4

Parking Ended at Street Curb 33 30 0.89 12 67 12

Backing Up Again to Loading 
Dock 37 32 0.87 13 73 13

51 104 2.02 1 407 2

Exit Truck From Front Door 16 19 1.2 3 90 3

Walk from Truck to Security 
Booth 27 21 0.75 4 102 8

Walk With Goods On Cart to  
Security Booth 33 29 0.88 6 75 26

Talking with security guard 83 83 1 5 242 5

Obtain Freight Elevator Fob 35 21 0.61 2 77 12

Walk to Cargo Compartment 
- Entry 17 16 0.93 2 67 2

Open Cargo Compartment 22 22 0.99 3 75 7

Organize Goods - Entry 87 86 0.99 3 255 120

Exit Truck from Cargo Com-
partment 3 NA NaN 3 3 3

Take Cart Out 31 33 1.05 1 124 1

Take Good(s) Out onto cart 61 71 1.16 3 290 12

Take Good(s) And Cart Out 
Together 64 NA NaN 64 64 64

Take Good(s) Out 51 23 0.45 26 84 26

Close Cargo Compartment 15 13 0.87 2 48 3
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LOCATION TASKS AVERAGE  STANDARD  
DEVIATION  SD/AVG  

Elevator

Walk To Elevator 49 27 0.56 12 105 44

Walk With Good(s) On 
Cart from truck to elevator 44 28 0.64 9 129 29

Walk With Good(s) from 
truck to elevator 51 29 0.57 17 105 29

Walk with Empty Cart  
from truck to elevator 10 NA NaN 10 10 10

Leave Goods At Elevator 
Entrance NA NA NA NA NA NA

(Breaks, Talking on Phone) 492 669 1.36 29 1259 29

Wait for Freight Elevator 
- Up 42 51 1.22 3 193 10

freight elevator - Up 160 NA NaN 160 160 160

Took Freight Elevator - Up 79 91 1.15 4 486 35

Wait for Freight Elevator - 
2 or More Deliveries 100 115 1.15 5 475 5

freight elevator -2nd 
delivery

141 NA NaN 141 141 141

Took Freight Elevator - 2 
or More Deliveries 113 199 1.76 20 710 53

Wait for Freight Elevator 
- Down 65 39 0.6 20 126 20

freight elevator -down 37 NA NaN 37 37 37

Took Freight Elevator - 
Down 121 111 0.92 2 427 30

Wait for Passenger Eleva-
tor - Up 78 36 0.47 54 120 54

Took Passenger Elevator 
- Up 67 51 0.76 36 126 36

Took Passenger Elevator 
- Down 52 22 0.42 32 76 32



108THE FINAL 50 FEET URBAN GOODS DELIVERY SYSTEM   Research Scan and Data Collection Project

LOCATION TASKS AVERAGE STANDARD  
DEVIATION SD/

AVG
 

Walk from elevator to 49 23 0.46 19 81 36

Walk with Good(s)  from 87 65 0.74 26 196 26

Walk With Good(s) On 
Cart  from elevator to 64 82 1.28 10 421 10

Walk with Empty Cart  
- 100 NA NaN 100 100 100

47 34 0.72 13 111 22

Looking for Receiver 224 124 0.55 136 311 136

56 42 0.74 6 156 6

122 148 1.21 16 464 16

Unload Goods 133 166 1.25 11 501 21

Pick up 35 13 0.36 20 60 25

Service (Load Vending, 
catering) 279 106 0.38 117 382 117

Scanning 64 50 0.78 7 120 7

54 76 1.42 3 404 11

elevator 38 16 0.43 25 64 25

Walk With Good(s)  

to elevator
47 50 1.07 3 193 10

Walk with Good(s) from 44 14 0.32 25 56 56

Walk with Empty Cart 

elevator
39 52 1.34 2 180 2
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LOCATION TASKS AVERAGE  STANDARD  
DEVIATION  SD/AVG   

 
- Mailroom

Walk with Goods from freight eleva-
tor to mail room elevator 17 9 0.51 8 29

room elevator 8 4 0.47 5 10

12 9 0.76 2 20

Take mail room stairs 39 18 0.47 10 61

Wait for mail room elevator 36 8 0.21 29 47

Take carts out from the mail room 
elevator 48 28 0.58 28 67

Load mails from mail room elevator 105 NA NaN 105 105

15 13 0.85 6 24

56 57 1.03 15 96

Walk with empty cart from desk to 
mail room elevator 61 29 0.48 40 81

elevator 14 8 0.56 6 22

Walk with Empty Cart from mail 
room to elevator 26 NA NaN 26 26
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LOCATION TASKS AVERAGE  
STANDARD  
DEVIATION  

)
SD/AVG   

Exit

Walk from elevator to Security 
Booth 58 130 2.23 3 580 24

Walk with Good(s) from Elevator 
to Security Booth 26 NA NaN 26 26 26

Walk with Empty Cart from 
elevator to Security Booth 39 30 0.79 16 105 24

Return Freight Elevator Fob 45 38 0.84 5 156 6

Walk from Security Booth to 
Cargo Compartment 34 23 0.67 9 70 9

Walk with Good(s) On Cart 
from Security Booth to Cargo 
Compartment

28 NA NaN 28 28 28

Walk with Empty Cart from 
Security Booth to Cargo Com-
partment

29 26 0.9 10 75 10

Walk from Elevator to Cargo 
Compartment 39 NA NaN 39 39 39

Walk With Good(s) On Cart from 
Elevator to Cargo Compartment 155 NA NaN 155 155 155

Walk with Empty Cart  from ele-
vator to Cargo Compartment 28 18 0.65 9 60 9

Walk with Good(s) on Cart  from 
elevator to Cargo Compartment 41 3 0.07 39 43 39

Open Cargo Compartment - Exit 16 8 0.5 8 24 8

Put Empty Cart back to cargo 
compartment 42 26 0.62 5 98 33
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LOCATION TASKS AVERAGE  STANDARD  
DEVIATION  SD/AVG    

Exit

Put Cart & Goods back to cargo 
compartment 153 262 1.71 28 622 28

Put Goods back to cargo  
compartment 148 NA NaN 148 148 148

Organize Goods - Exit 85 11 0.13 77 92 77

Close Cargo Compartment - Exit 18 15 0.87 5 54 5

Walk from Truck to Security Booth 
- Exit 6 5 0.76 2 11 2

Enter Truck from Cargo  
Compartment 24 NA NaN 24 24 24

Walk to front of truck 22 39 1.75 4 210 8

Enter truck from front door 31 33 1.08 1 124 7

Drive Forward 25 6 0.25 18 30 18

17 NA NaN 17 17 17

Exit Truck From Front Door NA NA NA NA NA NA

Walk to Cargo Compartment - Exit 25 NA NaN 25 25 25
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APPENDIX G –  
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1. Entry (Dextor Horton Building)

Park Started Park
at Street Curb

Wait
inside

the Truck
Exit Truck

from Front Door
Walk to
Cargo

Compartment?

Walk to
Cargo

Compartment

2. Elevator

Open
Cargo

Compartment
Yes

No

1. Entry -
Load/Unload
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1. Entry - Load/Unload (Dexter Horton Building)

1. Entry Organize
Goods?

Organize
Goods

Take Cart
Out?

Take Goods
and Cart

Out?

Hand Carry?

Take
Cart Out

Take
Goods and Cart

Out

Take
Goods Out

Take Goods
Out onto

Cart?

Take
Goods Out
onto Cart

Close Cargo
Compartment?

Close
Cargo

Compartment
YesYes

No

Yes

No

Yes

No

Yes

No

Yes

No

1. EntryYes

No
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2. Elevator (Dexter Horton Building)

1. Entry

Walk
to Elevator?

Walk
to Elevator

Walk with
Goods on

Cart
to Elevator?

Walk with
Goods on Cart

to Elevator

Walk with
Goods

to Elevator?

Walk with
Goods

to Elevator

Walk with
Empty Cart
to Elevator

Leave Goods
at

Elevator
Entrance?

Leave Goods
at Elevator
Entrance

Misc.
Activities
ex.breaks?

Misc. activities
(ex.Breaks,

Phone Calls)

Deliver
Goods

on
Different

Floor?

Go Back to
Truck?

3. Destination

3. Destination

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

2. Elevator - 2Yes

No

No

1. EntryYes
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2. Elevator - 2 (Dexter Horton Building)

2. Elevator

Going to
Frieght

Elevator?

First
Delivery?

Second or
More

Delivery?

Going to
Passenger
Elevator?

To Make
Delivery?

Wait For
Freight Elevator
(to Destination)

Wait For
Freight Elevator

(Multiple Deliveries)

Wait For
Freight Elevator
(Back to Truck)

Wait For
Passenger Elevator

(to Destination)

Wait For
Passenger Elevator

(Back to Truck)

Put Goods
into Elevator

(to Destination)

Put Goods
into Elevator

(Multiple Deliveries)

Put Goods
into Elevator

(Back to Truck)

Take
Freight Elevator
(to Destination)

Take
Freight Elevator

(Multiple Deliveries)

Take
Freight Elevator
(Back to Truck)

Take
Passenger Elevator

(to Destination)

Take
Passenger Elevator

(Back to Truck)

Take Stairs

3. Destination

3. Destination

4. Exit

4. Exit

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No
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3. Destination (Dexter Horton Building)

2. Elevator

3. Destination - 2

Walk
to

Destination?
Walk

to Destination

Walk with
Goods on

Cart
to

Destination?

Walk with
Goods on Cart
to Destination

Walk with
Goods

to
Destination?

Walk with
Goods

to Destination

Walk with
Empty Cart

to Destination

Wait for
Access to

Office?

Wait for
Access

to Office
Look for

Receiver?
Look for
Receiver

Drop off
Goods?

Drop Off
Goods

Talk with
Receptionist?

Talk with
Receptionist

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

3. Destination - 2
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3. Destination - 2 (Dexter Horton Building)

3. Destination

Unload
Goods?

Unload
Goods

Pick Up
Goods?

Pick Up
Goods

Provide
Services?

Provide
Services

Failed
Delivery

Scan
Goods?

Scan
Goods

Receiver
Signs for
Goods?

Receiver
Signs for Goods

Walk
to Elevator?

Walk
to Elevator

Walk with
Goods on

Cart
to Elevator?

Walk with
Goods on Cart

to Elevator

Walk with
Goods

to Elevator?

Walk with
Goods

to Elevator

Walk with
Empty Cart
to Elevator?

Walk with
Empty Cart
to Elevator

More
Delivery

on
Different

Floor?

2. Elevator

Go Back
to

Truck?
4. Exit

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

3. DestinationNo
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4. Exit

3. Destination

(Dexter Horton Building)

Walk with
Goods on

Cart
to Cargo

Compartment?

Walk with
Goods on Cart

to Cargo
Compartment

Walk from
Elevator
to Cargo

Compartment?

Walk from
Elevator
to Cargo

Compartment

Walk with
Empty Cart

from
Elevator
to Cargo

Compartment?

Walk with
Empty Cart

from Elevator
to Cargo

Compartment

Yes

No

Yes

No

Yes

No

Open
Cargo

Compartment?

Open
Cargo

Compartment

Put
Empty Cart

Back to
Cargo

Compartment?

Put
Empty Cart

Back to
Cargo Compartment

Put Cart and
Goods

Back to
Cargo

Compartment?

Put
Cart and Goods

Back to
Cargo Compartment

Put Goods
Back to
Cargo

Compartment?

Put Goods
Back to

Cargo Compartment

Organize
Goods?

Organize
Goods

Close
Cargo

Compartment?

Close
Cargo

Compartment

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Drive Away
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APPENDIX H –  
FOUR SEASONS HOTEL – HIGH-LEVEL PROCESS FLOW MAP
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Delivery Process Flow (Four Seasons Hotel)

Park Started Park
at Loading Bay

Wait
inside

the Truck
Exit Truck

from Front Door
Open Cargo

Compartment
Organize

Goods
Take

Goods Out
Wait for

Hotel Staff
Hotel Staff

Signs for Goods
Close
Carco

Compartment

Wait
inside

the Truck
Drive Away
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APPENDIX I –  
WESTLAKE TOWER AND CENTER – HIGH-LEVEL PROCESS FLOW MAP
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1. Entry (Westlake Mall/Tower)

Park Started

Park at
Loading

Bay?
Park

at Loading Bay

Park
at Street Curb

Wait
inside

the Truck
Exit Truck

from Front Door
Walk to
Cargo

Compartment?

Walk to
Cargo

Compartment

2. Elevator

Open
Cargo

Compartment

Yes

No

Yes

No

1. Entry -
Load/Unload
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1. Entry - Load/Unload (Westlake Mall/Tower)

1. Entry Organize
Goods?

Organize
Goods

Take Cart
Out?

Take Goods
and Cart

Out?

Hand Carry?

Take
Cart Out

Take
Goods and Cart

Out

Take
Goods Out

Take Goods
Out onto

Cart?

Take
Goods Out
onto Cart

Close Cargo
Compartment?

Close
Cargo

Compartment
YesYes

No

Yes

No

Yes

No

Yes

No

Yes

No

1. EntryYes

No
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2. Elevator (Westlake Mall/Tower)

1. Entry

Walk
to Elevator?

Walk
to Elevator

Walk with
Goods on

Cart
to Elevator?

Walk with
Goods on Cart

to Elevator

Walk with
Goods

to Elevator?

Walk with
Goods

to Elevator

Walk with
Empty Cart
to Elevator

Leave Goods
at

Elevator
Entrance?

Leave Goods
at Elevator
Entrance

Misc.
Activities
ex.breaks?

Misc. activities
(ex.Breaks,

Phone Calls)

Deliver
Goods

on
Different

Floor?

Go Back to
Truck?

3. Destination

3. Destination

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

2. Elevator - 2Yes

No

No

1. EntryYes
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2. Elevator - 2 (Westlake Mall/Tower)

2. Elevator

Going to
Frieght

Elevator?

First
Delivery?

Second or
More

Delivery?

Going to
Passenger
Elevator?

To Make
Delivery?

Wait For
Freight Elevator
(to Destination)

Wait For
Freight Elevator

(Multiple Deliveries)

Wait For
Freight Elevator
(Back to Truck)

Wait For
Passenger Elevator

(to Destination)

Wait For
Passenger Elevator

(Back to Truck)

Put Goods
into Elevator

(to Destination)

Put Goods
into Elevator

(Multiple Deliveries)

Put Goods
into Elevator

(Back to Truck)

Take
Freight Elevator
(to Destination)

Take
Freight Elevator

(Multiple Deliveries)

Take
Freight Elevator
(Back to Truck)

Take
Passenger Elevator

(to Destination)

Take
Passenger Elevator

(Back to Truck)

Take Stairs

3. Destination

3. Destination

4. Exit

4. Exit

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No
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3. Destination (Westlake Mall/Tower)

2. Elevator

3. Destination - 2

Walk
to

Destination?
Walk

to Destination

Walk with
Goods on

Cart
to

Destination?

Walk with
Goods on Cart
to Destination

Walk with
Goods

to
Destination?

Walk with
Goods

to Destination

Walk with
Empty Cart

to Destination

Wait for
Access to

Office?

Wait for
Access

to Office
Look for

Receiver?
Look for
Receiver

Drop off
Goods?

Drop Off
Goods

Talk with
Receptionist?

Talk with
Receptionist

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

3. Destination - 2
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3. Destination - 2 (Westlake Mall/Tower)

3. Destination

Unload
Goods?

Unload
Goods

Pick Up
Goods?

Pick Up
Goods

Provide
Services?

Provide
Services

Failed
Delivery

Scan
Goods?

Scan
Goods

Receiver
Signs for
Goods?

Receiver
Signs for Goods

Walk
to Elevator?

Walk
to Elevator

Walk with
Goods on

Cart
to Elevator?

Walk with
Goods on Cart

to Elevator

Walk with
Goods

to Elevator?

Walk with
Goods

to Elevator

Walk with
Empty Cart
to Elevator?

Walk with
Empty Cart
to Elevator

More
Delivery

on
Different

Floor?

2. Elevator

Go Back
to

Truck?
4. Exit

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

3. DestinationNo
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4. Exit

3. Destination

(Westlake Mall/Tower)

Walk with
Goods on

Cart
to Cargo

Compartment?

Walk with
Goods on Cart

to Cargo
Compartment

Walk from
Elevator
to Cargo

Compartment?

Walk from
Elevator
to Cargo

Compartment

Walk with
Empty Cart

from
Elevator
to Cargo

Compartment?

Walk with
Empty Cart

from Elevator
to Cargo

Compartment

Yes

No

Yes

No

Yes

No

Open
Cargo

Compartment?

Open
Cargo

Compartment

Put
Empty Cart

Back to
Cargo

Compartment?

Put
Empty Cart

Back to
Cargo Compartment

Put Cart and
Goods

Back to
Cargo

Compartment?

Put
Cart and Goods

Back to
Cargo Compartment

Put Goods
Back to
Cargo

Compartment?

Put Goods
Back to

Cargo Compartment

Organize
Goods?

Organize
Goods

Close
Cargo

Compartment?

Close
Cargo

Compartment

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Drive Away
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APPENDIX J –  
INSIGNIA TOWER – HIGH-LEVEL PROCESS FLOW MAP
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1. Entry (Insignia Tower)

Park Started Park at
Street Curb?

Park at
Loading

Bay?

Park Again
by Request?

Park
at Street Curb

n: 16
avg: 16 sec
sd: 18 sec

Park
at Loading Bay

n: 30
avg: 21 sec
sd: 37 sec

Park
Again

by Reqeust

n: 1
avg: 20 sec

sd: NA

Lock
Bike

n: 1
avg: 9 sec

sd: NA

Wait
inside

the Truck

n: 16
avg: 16 sec
sd: 18 sec

Exit Truck
from Front Door

n: 28
avg: 8 sec
sd: 8 sec

1. Entry -
Load/Unload

Walk to
Building?

Walk with
Goods on
Cart to

Building?

Walk with
Goods to
Building?

Walk with
Empty Cart
to Building?

Walk to
Building

n: 14
avg: 9 sec
sd: 7 sec

Walk with
Goods On Cart

to building

n: 15
avg: 30 sec
sd: 27 sec

Walk with
Goods

to Building

n: 23
avg: 10 sec
sd: 10 sec

Walk with
Empty Cart
to Building

n: 4
avg: 50 sec
sd: 63 sec

Wait for
Tenant to
Pick Up
Goods

n: 2
avg: 47 sec
sd: 40 sec

Call For
Building Access

n: 26
avg: 6 sec
sd: 7 sec

Wait For
Building Access

n: 27
avg: 28 sec
sd: 44 sec

Enter
the Building

n: 23
avg: 16 sec
sd: 27 sec

Deliver
Goods on
Different

Floor?

2. Elevator

3. Destination

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No
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1. Entry - Load/Unload (Insignia Tower)

1. Entry Open Cargo
Compartment?

Open Cargo
Compartment

n: 23
avg: 12 sec
sd: 14 sec

Organize
Goods?

Organize
Goods

n: 72
avg: 21 sec
sd: 35 sec

Take Cart
Out?

Hand Carry?

Take
Cart Out

n: 20
avg: 11 sec
sd: 17 sec

Take
Goods Out

n: 222
avg: 5 sec
sd: 9 sec

Take Goods
Out onto

Cart?

Take
Goods Out
onto Cart

n: 77
avg: 5 sec
sd: 5 sec

Close Cargo
Compartment?

Close
Cargo

Compartment

n: 21
avg: 9 sec
sd: 7 sec

Yes

NoNo

Yes

NoNo

Yes

No

Yes

No

Yes

No
1. EntryYes

No
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2. Elevator (Insignia Tower)

1. Entry

Walk
to Elevator?

Walk
to Elevator

n: 5
avg: 27 sec
sd: 16 sec

Walk with
Goods on

Cart
to Elevator?

Walk with
Goods on Cart

to Elevator

n: 8
avg: 35 sec
sd: 30 sec

Walk with
Goods

to Elevator?

Walk with
Goods

to Elevator

n: 18
avg: 14 sec
sd: 14sec

Walk with
Empty Cart
to Elevator

n: 1
avg: 19 sec

sd: NA

Leave Goods
at

Elevator
Entrance?

Leave Goods
at Elevator
Entrance

n: 0
avg: NA
sd: NA

Misc.
Activities
ex.breaks?

Misc. activities
(ex.Breaks,

Phone Calls)

n: 0
avg: NA
sd: NA

Deliver
Goods

on
Different

Floor?

Go Back to
Truck or
Security
Booth?

3. Destination

3. Destination

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

2. Elevator - 2Yes

No

No

1. EntryYes
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2. Elevator - 2 (Insignia Tower)

2. Elevator

Going to
Passenger
Elevator?

First
Delivery?

Second or
More

Delivery?

Going to
Freight

Elevator?

To Make
Delivery?

Wait For
Passenger Elevator

(to Destination)

n: 19
avg: 23 sec
sd: 38 sec

Wait For
Passenger Elevator

(Multiple Deliveries)

n:1
avg: 47 sec

sd: NA

Wait For
Passenger Elevator

(Back to Truck)

n: 17
avg: 20 sec
sd: 15 sec

Wait For
Freight Elevator
(to Destination)

n: 2
avg: NA
sd: NA

Wait For
Freight Elevator
(Back to Truck)

n: 2
avg: NA
sd: NA

Put Goods
into Elevator

(to Destination)

n: 0
avg: NA
sd: NA

Put Goods
into Elevator

(Multiple Deliveries)

n: 0
avg: NA
sd: NA

Put Goods
into Elevator

(Back to Truck)

n: 0
avg: NA
sd: NA

Take
Passenger Elevator

(to Destination)

n: 18
avg: 31 sec
sd: 18 sec

Take
Passenger Elevator

(Multiple Deliveries)

n: 1
avg: NA
sd: NA

Take
Passenger Elevator

(Back to Truck)

n: 18
avg: 30 sec
sd: 20 sec

Take
Freight Elevator
(to Destination)

n: 2
avg: 56 sec
sd: 10 sec

Take
Freight Elevator
(Back to Truck)

n: 2
avg: 18 sec
sd: 11 sec

Take Stairs

n: 0
avg: NA
sd: NA

3. Destination

3. Destination

4. Exit

4. Exit

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No
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3. Destination (Insignia Tower)

1. Entry

Talk with
Receptionist

n: 29
avg: 26 sec
sd: 31 sec

2. Elevator

3. Destination - 2

Unload
Goods?

Unload
Goods

n:
avg: NA
sd: NA

Pick Up
Goods?

Pick Up
Goods

n: 8
avg: 4 sec
sd: 4 sec

Scan
Goods?

Scan
Goods

n: 161
avg: 4 sec
sd: 12 sec

Receptionist
Signs for
Goods?

Receptionist
Signs for Goods

n: 11
avg: 17 sec
sd: 15 sec

Walk
to

Destination?

Walk
to Destination

n: 20
avg: 17sec
sd: 14 sec

Walk with
Goods on

Cart
to

Destination?

Walk with
Goods on Cart
to Destination

n: 14
avg: 28 sec
sd: 18 sec

Walk with
Goods

to
Destination?

Walk with
Goods

to Destination

n: 30
avg: 25 sec
sd: 21 sec

Walk with
Empty Cart

to Destination

n: 14
avg: 28 sec
sd: 18 sec

Wait for
Tenant?

Wait for
Access

to Tenent

n:13
avg: 39 sec
sd: 33 sec

Look for
Receiver?

Look for
Receiver

n: 1
avg: 3 sec

sd: NA

Drop off
Goods?

Drop Off
Goods

n: 10
avg: 14 sec
sd: 22 sec

Talk with
Tenent?

Talk with
Tenent

n: 4
avg: 31 sec
sd: 27 sec

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

3. Destination - 2

Yes

No

Yes

No

Yes

No

Yes

No

More
Delivery

on
Different

Floor?

2. Elevator

Go Back
to

Truck?
4. Exit

Yes

No

Yes

No
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3. Destination - 2 (Insignia Tower)

3. Destination

Unload
Goods?

Unload
Goods

n: 2
avg: 8 sec
sd: 5 sec

Pick Up
Goods?

Pick Up
Goods

n: 1
avg: 2 sec

sd: NA

Provide
Services?

Enter Tenant’s
Place

n: 2
avg: 52sec

NA

Failed
Delivery

n: 5 (10 - mail)
avg: NA
sd: NA

Scan
Goods?

Scan
Goods

n: 0
avg: NA
sd: NA

Tenant
Signs for
Goods?

Tenant
Signs for Goods

n: 10
avg: 21 sec
sd: 33 sec

Walk
to Elevator?

Walk
to Elevator

n: 8
avg: 16 sec
sd: 23 sec

Walk with
Goods on

Cart
to Elevator?

Walk with
Goods on Cart

to Elevator

n: 0
avg: NA
sd: NA

Walk with
Goods

to Elevator?

Walk with
Goods

to Elevator

n: 1
avg: 209 sec

sd: NA

Walk with
Empty Cart
to Elevator?

Walk with
Empty Cart
to Elevator

n: 2
avg: 17 sec
sd: 15 sec

More
Delivery

on
Different

Floor?

2. Elevator

Go Back
to

Truck?
4. Exit

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

3. DestinationNo
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4. Exit

3. Destination

(Insignia Tower)

3. Destination-2

Walk
to Truck?

Walk
to Truck

n: 18
avg: 27 sec
sd: 22 sec

Walk with
Goods on

Cart
to Truck?

Walk with
Goods on Cart

to Truck

n: 3
avg: 24 sec
sd: 15 sec

Walk with
Goods

to Truck?

Walk with
Goods

to Truck

n: 2
avg: 38 sec
sd: 23sec

Walk with
Empty Cart

to Truck

n: 2
avg: 38 sec

sd: 3 sec

Yes

No

Yes

No

Yes

No

Open
Cargo

Compartment?

Open
Cargo

Compartment

n: 8
avg: 10 sec

sd: 9 sec

Put
Empty Cart

Back to
Cargo

Compartment?

Put
Empty Cart

Back to
Cargo Compartment

n: 52
avg: 23 sec
sd: 41 sec

Put Cart and
Goods

Back to
Cargo

Compartment?

Put
Cart and Goods

Back to
Cargo Compartment

n:
avg: NA
sd: NA

Put Goods
Back to

Cargo Compartment

n: 15
avg: 10 sec
sd: 18 sec

Organize
Goods?

Organize
Goods

n: 0
avg: NA
sd: NA

Close
Cargo

Compartment?

Close
Cargo

Compartment

n: 7
avg: 8 sec
sd: 5 sec

Enter
Truck

n: 35
avg: 24 sec
sd: 34 sec

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Drive Away
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APPENDIX K –  
DATA DICTIONARY AND MAP COLLECTION

Description 
The following describes the maps layers and shows simple maps of each layer for the 

Extent 
All layers have been clipped to a spatial extent that covers downtown Seattle, First Hill, 

Capitol Hill and parts of Lower Queen Anne and SoDo. Data will need to be downloaded 

from sites listed herein to gain full extent of all data.
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LAYERS DETAILS

  

Source:  

 

Source:  
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LAYERS DETAILS

Alleys   

Source:  

Notes:  
The alleys in this layer are a subset of street segments from the King County 
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LAYERS DETAILS

  
CVLZs represented as lines along blocks.

Source:  

czxg

Notes:  
Commercial vehicle load zones from SDOT’s Curb Space Categories dataset. 
The Curb Space Categories dataset represents curbs as line segments along 

paid parking are represented in the original data. The curb along the block is 
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LAYERS DETAILS

  

Source:  

Notes:  
The CVLZ street signs come from SDOT’s Street Parking Signs data. This 
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LAYERS DETAILS

Parcel   
King County tax assessor parcels.

Source:  

Notes:  

the parcels are represented as grey without outlines. Thus the borders 
between parcels are not visible. The end result is that the parcels form 
blocks. 
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LAYERS DETAILS

  
Parcels within the Final 50 Task 2 study area.

Notes: 

1. Layer contains parcels from the King County parcel layer clipped to the Final 50 Task 2 
study area. This dataset was heavily cleaned to remove parcels that were not relevant for 

rights of way. 

2. 

the parcel level. 

3. 
could be displayed separately.
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LAYERS DETAILS

4.       Fields:  

• 

• 

• 
zeroes.

• 
zeroes.

• 
are combined into a 10-digit string with leading zeroes. Each parcel has a unique PIN.

• 
format and can be only matched to another string variable. Because ArcGIS 

• 

• 
parcel as determined by the King County tax assessor.

• 
by the King County tax assessor. Corresponds to the numeric code in the presentuse 

• 

• 

• 
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LAYERS DETAILS

landuse.csv
  

built on parcel, number of stories of building on parcel, gross square feet and net square feet.

The following tax assessor tables were used:

• Apartment Complex

• Condo Complex

• Commercial Building
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LAYERS DETAILS

landuse.csv
Notes:  
Fields from the various tables above were combined into one table. Fields for the condo 

• 

• 

leading zeroes. 

• 

leading zeroes. 

• 
in that layer is represented in string format and can be only matched to another string 

zeroes. 

• 

• 

• Hotel: The predominant present land use on the parcel categorized into 2 groups: 
‘Other’ and ‘Hotel or motel’.

• Industrial: The predominant present land use on the parcel categorized into 2 groups: 
‘Other’ and ‘Industrial’.

• 

• 
‘Other’ and ‘Res’.

• Retail: The predominant present land use on the parcel categorized into 2 groups: ‘Other’ 
and ‘Hotel or motel’.

• 

• 

• 

• 

• 

• 

• 

• 
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LAYERS DETAILS

  

Source:  
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LAYERS DETAILS

  
Shows all water bodies within Puget Sound region.

Source:  
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LAYERS DETAILS

  
A satellite imagery layer.

Source:  
This layer is a standard feature of ArcGIS

Notes:  
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Map 1:  
Base layer: wtrbdy, parcel, parcel_study_area
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Map 2: Layers: alleys — whole study area
Base layer: wtrbdy, parcel, parcel_study_area
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Map 3: Layers: CVLZ_curbs — whole study area
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Map 4: Layers: CVLZ_signs — whole study area
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Map 5: Layers: parcel (displayed without borders to depict blocks)
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Map 6: 
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Map 7: 
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Map 8: 
Table: parcel_study_area_landuse.csv; Field: hotel
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Map 9:
Table: parcel_study_area_landuse.csv: Field: industrial
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Map 10: 
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Map 11: 
Table: parcel_study_area_landuse.csv; Field: residential
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Map 12: 
Table: parcel_study_area_landuse.csv; Field: retail
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Map 13: Layers: Street_Network_Database, Task2B_stateplane
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Map 14:
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Map 15: 
Base layer: total_area
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APPENDIX L –  
DATA DICTIONARY AND MAP COLLECTION
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APPENDIX M –  
DATA STRUCTURE DIAGRAM
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DESCRIPTION

None Freight infrastructure ID.

In linear feet calculated 
with ArcGIS

X coordinate of the infrastructure access point from GIS coordinates.

In linear feet calculated 
with ArcGIS

Y coordinate of the infrastructure access point from GIS coordinates.

LONGITUDE In decimal degrees 
calculated with ArcGIS

Longitude of the infrastructure access point from GIS coordinates

LATITUDE In decimal degrees cal-
culated with ArcGIS

STREET None Infrastructure access point located on street. Name of the street from 
which the facility access is located.

Infrastructure access point located on alleyway. Name of the street 
closest to where the facility access is located.

Alleyway, One way 
Alleyway, Street

Type of public road for vehicles from where the facility may be 
accessed.

Street: infrastructure access point is accessible from a street.

: infrastructure access point is accessible from an alleyway.

: infrastructure access point is accessible from 

North to South, South 
to North, East to West, 
West to East

NA”.

APPENDIX N –  
DATABASE VARIABLES DEFINITIONS

Table 1. 
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DESCRIPTION

Loading bay access, 
Exterior loading dock, 
Exterior loading area, 
Not a loading bay, 

CLEARANCE In feet : Clearance of vehicle entrance was collected 

distance between the ground and upper inside border of the vehicle 
entrance.

: In the case of covered loading docks with 

: In the case of covered exterior loading zones, 

ground and the structure covering the loading zone.

In feet : The width is the measure door width of the 
vehicle entrance/exit.

Otherwise “NA”.

Exit, Entrance, Entrance 
same as exit

: The type of vehicle access.

 Otherwise, “NA”

Perpendicular, angled 

Angled

Loading bay entrance/exit with:

Entrance: Entrance angle refers to the angle between 

which the infrastructure is accessed.

Entrance same as exit: Entrance angle refers to the 
angle between a vector perpendicular to the entrance towards the 

Exterior loading dock:  refers to the angle between a vector 

Otherwise, “NA”.

Perpendicular, angled 

angled

Exit: exit angle refers to the angle between a vector 

exits the infrastructure.

-

 Otherwise, “NA”.
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DESCRIPTION

None Exit
entrance/exit.

Otherwise, “NA”

Drive-in, back-in Entrance Entrance and exit: 
Entrance maneuverability of trucks to enter loading bay.

Otherwise, “NA”.

Physical barrier (e.g. 
gate), access code, 

barrier.

Type of security measure used to access the facility.

Access code

No barrier: no barriers to access facility

SPACES None Total Number of Truck Spaces.

None Number of Truck Spaces with Loading Dock

Yes or No : Indicates the pres-
ences or not of a dock leveler.

Otherwise, “NA”

In feet : the height of 

Otherwise, “NA”.

None
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APPENDIX O –  
IMPROVEMENT RECOMMENDATIONS FOR GEOLOCATING  
PRIVATE TRUCK LOAD/UNLOAD SPACES

1. Accuracy of GPS location records may improve if measures are put in place to remind data 

collectors to double check the device’s GPS recording accuracy. Moreover, existing databases 

such as the King County parcel database and the City of Seattle’s Building Outlines database could 

Google Maps, which was not updated with detailed building information or parcel information.  

parcel and building outline datasets.

2. Datum transformation issues. The GPS device´s readings are in geographic coordinates that 

are referenced to a geographic coordinate system (GCS). A GCS includes an angular unit of 

measure, a prime meridian, and a datum that is based on a spheroid. In order to display and 

analyze these points in mapping software such as ArcGIS, however, they must be converted to a 

projected coordinate system (PCS). A PCS applies a mathematical transformation that converts 

spherical units of latitude/longitude to a planar x-y coordinate system, which is necessary for 

mapping the points. This conversion from a GCS to a PCS is called a geographic transformation, 

and multiple transformations may be required if the coordinate systems do not match at 

error in the data and therefore should be minimized. In the case of SDOT, the preferred PCS is 

3. Data processing issues. 
of the data collected. These applications may include, but are not limited to, R statistical 

truncated coordinate values or misrepresentation of missing values.

4. A more systematic data collection quality control. A more participatory data quality control 

should include ongoing quality control checks by data collectors in a systematic way, so that 

the data cleaning tasks are less burdensome and do not rely on the supervisors. Future data 

structures and data collection procedures may consider complementary data quality control 
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5. Consider the possibility of new types of loading facilities. Private freight infrastructure was 

surprisingly varied. Although the typology does a thorough job of explaining the cases observed, 

new facility types.

6.  The vast majority of the private freight 

infrastructure surveyed is privately owned and is commonly used to store and handle valuable 

goods. This leads to a complex environment of private spaces that must be accessible while 

outdoor property gates, that may limit access to the facility. These were not originally considered 

part of the data collection due to the complexity of building spaces.

7.   The research team’s survey of UPS drivers 

proved to be a remarkable success in terms of cooperation with the private sector to understand 

the freight system. The development of future carrier surveys should be based on tools that 

automate the transfer of information from the database to standard survey questionnaires to 

8. Better collect and report pictures. Visuals proved to be an excellent tool for data quality control 

and reporting purposes. However, some pictures showed inconsistent angles and were not 

helpful. Stronger guidelines should be developed to help data collectors   take better pictures in 
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