ABSTRACT

BURKE, MOLLY CATHERINE. An Analysis of Economic Impacts and Spatial Influence of
Transload FacilitiegUnder the directionf Drs. Daniel Findley and George L)st

Transload facilities are a type of transportation infrastructure specific to the freight
industry where freight goods are transferred ftamgk to rail car, and vice vers@hese facilities
are thought to be a source of economic benefit because oflthigyrta providenearby shippers
with greater accessibility to an increased variety of, and potentially less costly, modes of
transportation. However, the economic benefits realized after the construction of transload
facilities have not yet been numetigaquantified.

This thesis examines the economic impact and spatial influence of transload facilities
through quantitative analysis. The following examination is made up of two parts: first, an
economic analysis focused on recently constructed transoditiés, and second, a spatial
analysis focused on the relationship between the urbanness or ruralness of transload facilities and
their range of influence.

In the economic analysis, facilities having been constructed in the yehoRR@er are
defred as O6newly constructed. ®6 14 facilities we
counties in which the newly constructed facilities are located \derdified For each county
containing a newly constructed facility, a minimum of five countigkiwithe same state having
similar median household income, population density, and degree of freeway access were
identified. Sums of employment and sales volume between 2003 and 2019 were compared
between counties containing newly constructed facilitres@rresponding similar counties.

Percent differences in employment and sales volwuitiereference to values measured during

t he facil ity swerne eakulateforf yeacsdatvgeenr2Q08 dnd 20The percent
differences associated with cai@s containing newly constructed transload facilities were
compared to the average percent differences associated with the corresponding similar counties.
Growth in employment and sales volumasgenerally greater in counties containing newly
constructedransload facilities compared to similar counties not containing transload facilities.
Analysis of business records associated with the transportation and warehousing industries
yielded similar results.

In the spatial analysis, 33 facilities in VirginMdorth Carolina, and South Carolina were

studied. The urbanness or ruralness of each facility was determined by evaluating the 2016



edition of the National Land Cov&atabaseNLCD). A twentymile radius was drawn around

each facility, and theamount@h d c¢cl assi fied as O6devel opedd6 wa
Devel opedd value. Estimates of -milerradipss or i gi nat
surrounding each facility were gathered through Streetlight analysis. Traffic information was

used to calglate the average trip distance and average trip duration weighted by trip frequency

for each facility. Percent Developed valuasd corresponding average trip distance and average

trip duration were compared. This comparison suggested a negative relationship between

intensity of development and trip distance and trip duration. Facilities in more rural areas tend to
generate tpsthatare longer in distance and duration, while facilities in more urban areas tend to

generate tripthatare shorter in distance in duration.
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1 Introduction
1.1 Background information

In the United States, trucks are usedto transp@tp r o xi mat ely 73 % of th
freight by weighitl]. When compared to other modes of transportation, such as rail, air, or
vessel, hauling freight by truck is arguably the most flexible option. Roadways offer an
expansive network with freedom of enttgd exitwhereagailroads, airports, and porteme
with more limitationsHowever, tle flexibility afforded by truck€omes with the costs
associated with fuel pricespngestionair emissions, and significant use of roadway
infrastructure durabiltyWh i | e t hese costs arenodét al ways bor
represent a sizeable cost to society.

Transloading At aking product fr omsdekstmdesthda o r ai |
conundrum oflexibility versus cost that sssociated with trucking]. In its earliest form,
transloading was practiced through fiteam trac
unloaded next to rail tracks as a way of serving shippkosdid not have their own rail sgat.

I n todayés world, the spirit of team tracks |
dedicated to transloadinghese facilitiesisually offer several methods of freight trangfeg.,

portable vacuunor air conveyor, bulk conveyor, etc.), services and use of equipment (e.g., air
compressors, scales, hot water heating, eted,sometimes warehousing opportunities.

Transload facilitiesreate the opportunity fahippers to haul freight by rail forghmajority ofa

trip while using tucksfor initial pick up or final delivery. Doing so reduces the portion of freight

hauls that isarried ouby trucks, thereby reducing fuel costs, congestion, emissions, and

damage to roadway infrastructure.



The redution in shipping costs made possible by transload facilities directly benefits
shippers but has also been shown to create economic opportunities within nearby communities.
According to Spring, transl oad fc rseodldusnsesst he
or new d3lRepohniziag tebenifits inherent to reducing truck traffic volumes, as well
as thepotential for attracting businessenticed by reduced shipping cpstsme government
entities have taken interest in exploring slaad facilities as a source of stimulus for regional
economiesThis interest in transload facilities as an economic investment has motivated
interesting research efforts in the field of transloading, some of which will be addressed in the
following secton.

1.2 Literature review
1.2.1 Transload facilities as an economic investment

When it comes to exploring the use of transload facilities as an economic investment, the

state of Arkansas is arguably the mpgblicly invested government entity in the United States.

The best evidence of this iA17 report peparedoy theArkansas State Highway and

a

Transportation Department (ArDOT) Transportat

Transload Facilities to Ease Highwdy Congest.i

Prepared for ArDOT and the Arkansas Economic Development Commission (AEDC),
the report identifies proposed transload facility locations in several counties in Arkansas based
on the Arkansas Statewide Travel Demand Model-@Y¥®M) and stakeholder interviewEhe
methodology used for planning the location of transload facilities basstéte travel demand
models is well documented in a separate publicgfbmhe report goes on to estimate the cost
of constructing a facility at each of the proposed locatthe methodology for which is also

well documented in a separate publicaf@nEinally, the reportiescribes the use of IMPLAN



(IMpact analysis for PLANing) to estimate the economic benefits of each proposed facility
location.The IMPLAN analysisvaluated variables including employment (persons) and output
(millions of $) across different sectors to determine the potential impacts of each proposed
facility location

A similar type of exploratory report that details potential facility locations twean
existing railroad spur in Airway Heighté/ashingtonwas prepared for the Washingtstate
Department of TransportatigVSDOT)[7] The report discusses the need for a transload facility
in the area, existing operations along the spur, anahaitesers and demand for transloading
services, then presents potential sites and designs for a transload facility.

In comparison to th&rDOT report the scope of th&VSDOT reporis much smaller
The purpose of the report prepared for WSDOT is tocgghe possibility of constructing a
transload facility along a specific railroad spiwe Geiger Spuryhile the purpose of the report
prepared for ArDOT is to explore the possibility of constructing a transload facility anywhere in
the state. Th®VSDOT reportpresents four potential configurations of transload facilities, but the
general location of the facility was already specified when W¥Bequested the report.

The ArDOT reportalsofocuses on presenting a methodology for predicting the economic
impact of transload facilitiesvhereas the report prepared for WSDOT doesTiw.WSDOT
reports that Spokane Area Economic Development Council (EDC) predicts that the Geiger Spur
project and transload facility will retain 400 jobs and five-d@pendent mnufacturers. The

EDC predicts that in the future the proposed facility will create 5,000 to 7,000 new jobs in the

county and represent an fAdAadvanced internation

not discuss how these predictions were dated.



While Arkansas and Washington are the only stiesd to besponsoringhese kinds of
detailed exploratory reports at the time of this literature reviesve are most likely other states
and government entities exploring transload facilitiearaeconomic investment who have not
made documentation of their efforts publicly available.

Two examples were found of government entities who have already invested in
transloading. In 2006, it was reported ttied developers of proposed transload facility in
Dartmouth, Nov&cotia, received combined investment from the provincial government of
$2.4 million towards the proje@] Nova Scoti ads Off ineetwasdaidt®éc o n o mi
be providing a $750,000 secured, foadile loan, while Nova Scotia Business Inc. was said to
be providing fAa payroll rebate of up to $1.65
to 180 new jobs resulting from the project. o
Pennsylvania wainvesting in a variety of rail infrastructure projects, some of which involved
supporting transload efforf8] Investments were made in projects involving the installation of
new transload equipmernheaddition or upgragl of railroadtracks to bette suit transloaihg,
and the addition of track to allow for thenstructiorof new transloading sites. Again, there are
most likely other states and government entities making similar investments in transloading
infrastructure that are not advertisedhe public. The examples discussed here are presented in
press briefs, making the information easily accessible.
1.2.2 Location selection for future transload facilities

In addition to the research effodiscussed previously thidcus onthe process of
transload facility site selectipiNational Cooperative Freight Research Program (NCFRP)
Report 13presents guidance for public officials on locating freight faciliti€§.The report,

entitled AFreight Facdd iftogr LPwhltii @ nOfSfeil eica li 9,n¢



2001. While the report i s n odefinestrarsloatefmnalsaszao t r an
type of freight facility. The report is divided into chapters focused on evaluating the impacts and
benefits & freight facilities, describing the site selection process, explaining how candidate sites
are evaluated, and discussing complicating factors in freight facility site selection.

In describing the site selection process, the report describes proximfity aodess to
markets especially supply chain networks,s b ei ng fithe most 1| mportant
determines the region or community where a fr
may be considered as a deciding factor; howeverctmges second to meetingetmarket
access requiremerithe report al so cautions that f#Afreigh
Obuild it and they will comedé approach by the
support infrastructure caserve as an incentive if other necessary factors exist.

Factors dictating freight facility site selection are further discussed in the chapter
dedicated to the process of evaluating candidate sites. This chapter includes a table, replicated on
the followving page a3ablel.1, that reinforces the importance of market acddsstable
reports primary factors for transload terminal site selection to be market access and interaction
with the transportation network. Important factors include labor and wogkftotal cost
environment, availability and cost of suitable facilities, and permitting and regulation. Public
sector assistance and incentives are reported to be a lesser factor.

The recommendations on transload facility site selection made in NCHRI®PtR8 are
less technical than other research efforts discussed previously. Instead, the report focuses more
on the big picture ideas and priorities dictating freight facility site location. The broad nature of
the report makes it useful for all levelsmfblic officials, serving to support the use of freight

infrastructure as a form of economic investment on a variety of scales.



Table 1.1 Site selection criteria by facility type (sourced from NCHRP Report 13, pg. 54)

TYPE OF LOGISTICS FACILITY

DISTRIBUTION INTERMODAL | TRANSLOAD HUB CITY
LOCATION CRITERIA | CENTER PORT | TERMINAL TERMINAL ILC TERMINAL | TERMINAL

markes s oot @ o O ) @ O
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Labor and workforce

Total cost environment

Availability and cost of
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O 0O O0Oe OO0 @ 0
O OO0 e O o e 00
e O OO0 0o 0 e 0
O O 0O 00 e e

O

Key

Priority of criteria:

O
D
@
O
O
Permiting and regulation ®
O
O
O
O

Primary factor @ Important factor O Lesser factor

1.2.3 Use of truck traffic information

The last section of this literature review discusses researdotiiges primarily on
waterborne transload facilitiek 2020, Asborno and otrsgpublished a study which uses
anonymougruck Global Positioning System (GPS) ditapproximag commodity throughput
at inland waterway por{d.1] First, the authorsombined truck movement data with commodity
flows through locks based on spatial and temporal components. This combined dataset was used
as input for a multicommodity assignment gesb which was solved using goal programming.

The result is a Aquantification of port throu



the application of this optimization model to include estimating multimodal comrroalsiyd
freight fluidity performace measures, use in multimodal freight travel demand models,
informing site selection for waterborne freight transload facilities, and performing scenario
planning and resilience evaluations.

The application of the methodology proposed by Asborno aretotan be applied in
any instance where truck GPS data and inland navigable waterways with aggregated commodity
flow data are availabldde cause this thesis focuses on trans
waterborne, this e Hdweverthis @sparchis sclevart in thgsgsh i ¢ a
precedent for utilizing traffic information to study intermodal freight facilitidss precedent
will help supporsome of the analysis methodologies presented in this document.
1.3 Gaps in literature

Notable efforts have been made to predictpbientialeconomic impacts of proposed
transload facilities. These predictions are oftentimes prepared at the request of a government
entity, such as a statevel department of transportation or commetiat isinterested in the
possibility of investing in a transload facility as a form of economic stimulus. For this reason, the
scope of previous efforts has been limitegtoposed facilities withithe geographic areéied
to the government entity requesting the exploratory analygiso this point, research has not
been conducted that focuses on analyzing the economic impacts realized after a transload facility
has been constructed. Research has not been conchatteddluates the impact of transload
facilities located throughout the United Statather tharevaluaing facilities in one state or
region.

Efforts have also been made to incorporate traffic information in research related to

transload facilities. Apreviously discussed, a methodology for using state travel demand models



to locate transload facilities has been proposed and truck traffic information has been used to
estimate port throughput. However, traffic information has not yet beeth tcanalyzethe
spatialrange of existing transload facilities.
1.4 Research questions
In the interest of addressing the gaps in literatunet methodological precedents
described previouslyhe following research questions served as the basis for the research
presentd in this thesis:
o What are the quantitative economic impacts experienced by communities located
near newly constructed transload facilities?
o Does the presence or lack of development surrounding a transload facility have a
relationship to its spatial rangapproximated through truck traffic information?
1.5 Document organization
This document is comprised of five chapters. This chapter, Chapter 1, introduces current
research in the field of transload facilities and identifies the gaps in literature anshgesult
research questionbatguided the efforts presented here. The remaining clsagaterbe
described as follows:
o Chapter 2escribes the procedure used to create a searchable and mappable
transload facilities database. This database served as an inhpateeource for
the following analysis.
o Chapter 3 presents an economic analysis of newly constructed transload facilities.
Data used, methodology, results, and conclusions are presented.
o Chapter 4 presents an analysis of the spatial range of transtdac$abased on

traffic information. Data used, methodology, and conclusions are presented.



o Chapter 5 summarizes the conclusions and implications of the economic and

special analyses. Opportunities for future research are presented.



2 Creation of transload facilities database
21 Use of Bulk Transporterds Bulk Transl oad Fa
Researclbegan with the creation of a database detailing transload facilities within the
United States. The intention in creating such a database was to consolidate data regarding the
location, contact information, araperational characteristiésr all known trasload facilities in
a searchable and geographical format. This was done by recording information listed in the Bulk
Transload Facilities Directonyublished by Bulk Transport§t2]
Bulk Transporter is a news and media companysgeafs cr i bed as At he i nf
for the | iquid and TheirBulkdlahslad FariltiesDirectaryscontamsd u st r
listings for known transload facilities that are organized by saatd]istings typically include
the facilityds name, address, phone number, r
capabilities. Handling capabilities include products handled (e.qg., acids, chemicals (liquid),
chemicals (dry), asphalt, etc.)rgees and equipment available (e.g., air compressors, scales,
liquid pumps and storage tanks, etc.), and methods of dry bulk product transfer (e.g., vacuum
trailer, auger, blower, etc.). Bulk Transpoftes obtained and continues to update this
information through annual surveys of facilities conducted by mail. The directory has been in
existence since at least 1995, having been used as a reference for previous research efforts
related to transload facilitig8]
Currently, the directoryismade publiy avai |l abl e through Bul k T
WhileBuk Tr anspor t er 6wluableinfoeration itislimited in dpplication by
its web page format. By consolidating the same information in a tabular format, the economic
changes surroummy known transload facilities could be further examined with the assistance of

geospatial tools.

10



The location of ach facility listed in the Bulk Transporter directory veasrcheadn

Google Earth using either the address listed in the directoryarthd r e s s |

sted

website. A handful of listings provide incomplete addressasl in the case that a complete

address could not be found on the

is also important to note thene directory itself should not be considered an exhaustive list of

transload facilities within the Uni

t ed

annual surveys may not be entered into the directory, or their existing listing maydeed.In

total, 329 facilities were successfully located. The location of these facilities is shown below in

0

n

facilltityos

St at es

Figure 1.
: .
e ° e
.. [ ] “ e @ @
8 0g 900, g e
[ ] " ® o ol e ) e o
‘.. La ) .’.‘ ® ) y
° ® [ ) O @ & :
e ° o ° A T I
e [ @ oo @ @
e Lo o L o
e J ) e §%
[ ® ®
@ ® ° [} e & o
° e g " q” @0
“"w-.' ; ® © e : m“" >
‘n. e f ) " & - 8 @ 4 ®
iz 9" ® s ' @
; ® o0 o8 o\ L®
[ ] @ ® (2]
6 °® ee° °
: = s
LEGEND YN 3 ") N
A San Antonio ‘ L “' -
Transload F acilities Constructed S ™
® Post 2000 e o
® Transload Facility Point Locations '
Monterray-@
| T T T T T T T |
0 250 500 1,000 Miles Havand

Service Layer C redits: Sources: Esri, HERE , Garmin, USGS, Intermap, INCREMENT P, NRCan, E sri Japan, METI, Esr China (H ong Kong), Esri Korea, E sr (Thailand),
NGCC, (c) OpenStreetMap contributors, and the GIS User Community

Figure 2.1: Known transload facilities of the continental United States
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To examine the impacts of transload facilities over timis,necessary to know when
facilities wereconstructed, and if possible, when facilities began operations. Because this
information is not readily available, times of construction were approximated using historic
aerial imageryA majority of the facilities appeared to be fully constructed and operational at the
time of the earliest aerial imagery, usually sometime in the mid to late 1990s. The availability of
aerial imagingoeforethe mid2010s is irregular, so not all facilities have a consistent hiatoric
perspective. While the frequency of imaging has increased over time, determining the exact
construction year of a facility from aerial images alone is imprecise and could be unreliable. The
determinations made during data collection were based onghady@al imagery available and,
therefore, represent a likely range that could deviate 1% e+ 3 years.

Special note was made of facilities construdate®001 or later because these facilities
would go on to serve as the focus of the economic aeglyssented in this thesis. 14 facilities
were approximated to have been constructed in 2001 or after. The location of these facilities
included in Figure 1 anid distinguished from other facilities built before 2001.

The nformation listed in the Bulk Transporter directory, geographic coordinates obtained
from Google Earth, and times of construction approximated using historic aerial imagery were
combined in a tabular format to create a searchable and mappable datalbasendfénsload
facilities within the United States. This database would go on to serve an instrumental role in

both the economic and spatial analyses presented in the following chapters.
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2.2 ArcGIS Web App

In the interest of contributing potentially usefasources to the field of transload facility
research, the transload facilities database was used to create a Web App using ArcGI& online.
screenshot of the Web App can be found below in Figure 3.2han®/¢b App can be found at
the following link:

https://ncsu.maps.arcgis.com/apps/webappviewer/index.html?id=2f5061db7b99499f9bf284636f

3816c4

The Web App allows for interactive exploration of thensload facilities database,
allowingviewers o access the same information | isted
Facilities Directory by clicking on facility point locations presented on a map of the United
States. Geographic coordinates émelestimated time of construction are also included in each
facilitybdés dat a r e cabowelto filtermnd axpattirecordein a CSV file we r s

format for their owrspecificuses.

{ @ Transload Facilities Database with ArcGIS Web AppBuilder Bulk Transporter's Transload Fadility Directory

——
¢

b0n Monterréy® 1yl ACr|
<. 55,055 34.315 Degrees. = Esri, HERE, Garmin, USGS, EPA | Esri, HERE [hetel flk

Figure 2.2: Screenshot of Transload Facilities Database Web Ayp
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https://ncsu.maps.arcgis.com/apps/webappviewer/index.html?id=2f5061db7b99499f9bf284636f3816c4
https://ncsu.maps.arcgis.com/apps/webappviewer/index.html?id=2f5061db7b99499f9bf284636f3816c4

3 Analysis ofeconomic impacts associated withewly constructed transload
facilities

3.1 Objective

Most generally,his analysis aira to investigate the quantitative impacts of the
construction of transload facilities on the economies of neabymunities. More specifically,
this analysis interglto measure the direction and magnitude of the economic impacts of
transload facilities by comparing sums of employment and sales volume in counties containing
newly constructed transload facilities tinss of employment and sales volume in similar
counties.The ultimate purpose of investigating the economic impact of transload facilities is to
inform future decisions regarding the use of transload facilities as a form of economic stimulus.
3.2 Data
3.2.1 Study goup of transload facilities

The transload facilities representing the study group for this analysis were selected based
on theirestimatedime of construction. As previously discussed in Chapter 3, Section 1, of this
document, special note was taken of faciliteastructedn 2001 or later as times of
construction were approximated using historic aerial imagery. The 14 facilities foomekto
this criterion were deemed dédnewly constructed
forward. The names, locations, and estimated years of construction are recorded #11Tatle
the following pageAerial images of each facility, regional mapsd links to facility websites

are included in Appendix A: Profiles of newly constructed transload facilities.
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Table 3.1: Newly constructed transload facility names, locations, and estimated years of

construction
ESTIMA TED YEAR
FACILITY NAME CITY, STATE OF
CONSTRUCTION
1 | Brookhaven Terminal Yaphank, New York 2011t
2 | Foodliner Inc Garden City, Kansas 2012
3 | Grafton Upton Bulk Terminal West Upton, Massachusetts 2010
4 | Greenville & Western Railway Co | Williamston, South Carolina 2015
5 | Harnett Transload Intermodal FuqugyVarlna, North 2006
Carolina
6 | Manly Terminal Manly, lowa 2007
7 | MILS Gulf Coast Moss Point, Mississippi 2007
8 | Norfolk Southern TBT Streator, Illinois 2013
9 | Rocky Mountain Transload Inc Windsor, Colorado 2010
10 ii\éage Bakken Petroleum Services Williston, North Dakota 2017
11 | Savage Services Elko, Nevada 2009
12 | Savage Services Big Spring, Texas 2015
13 | Van-G Logistics Selma, California 2009
14 | Watco Transloading Fairview, North Dakota 2013
2001 was chosen as a tempor al l'imit for de

reasons. First, the earliest National Land Cover Database (NLCD) information provided by the
United States Geological Survey (USGS) is from 2001. While NLCD dayagkamore

significant role in the spatial analysis presented in Chdatéthis document as opposed to the
economic analysis presented here, preserving the opportunity to use NLCD data in the economic
analysis was made a priority. Second, the avaitglofi aerial images taken during the early

200Gs is infrequent, even in heavily populated areas. Approximating the year in which facilities
were constructed is imprecise when frequent aerial imagery is available, and trying to

approximate the time of comsttion when aerial imagery is infrequent would not be reliable.

IConfirmed via press release made available on the faci
2 Confirmed via facility representative.
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In the interest of confirming the year of construction for facilities included in the study
group, attempts were made to contact each of the 14 facilities through phone and/or email.
Unfortunately, very few responses were received. This outcome was not altogether surprising
given that the secretive nature of some transload facilities has been noted in other research
studied13] The time of construction of two facilities was confirmed Hgality representative
in two cases, and these instances are noted using footnotes if3.Iabte time of construction
of one additional facility was confirmed thro
The time of construction of the remang 11 facilities is unconfirmed and based solely on
estimates based on historic aerial imagery.
3.2.2 Historical Business Records

To compare metrics of economic grovieforeandafterthe construction of transload
facilities, historical business recordgeresourced from Data Axl§ormerly known as
Infogroup]14]. Whi |l e the records used for this analy
records database, record queries wereductedusing he Uni versity of Penns
Research Data Services (WRDS) platffith). Variables comprising the business records
returned by each query include the followiggar of record, company name, street address, city,
state, ZIP ode, primary NAICS code, description of primary NAICS code, location employee
size, location sales volume, and location latitude and longitubation employee size and
location sales volume represent the metrics of economic grekth serveas the bas of this
analysis.

|l ndi vi dual record queries were made associ
transload facilities defined previously. Queries were built to retrieve business records associated

with counties containing newly constructedfacit i es and t he correspondi
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serving as a source of comparison. The proces
described in detail in Sectidh3.1 of this document.

Historic business records utilized for this analysis rangasldset 2003 and 2019. Data
Axl eds historic business records datthdoase pro
initial analysis revealed large differences between values of location employee size and location
sales volume associated with records f2002 and 2003. These differences were noticeable
across records associated with several different states, suggesting a potential shift in data
collection method¢hataffected all records during this period. Suspicious of these large
differences and whaheyimply regarding data collection, only business records from 2003 and
later were used for analysis. 2019 is the most recent historic business data available for retrieval.
3.2.3 2000 Census Information

To determine a pool of anstieaoh coumty comtaningnad i es 6 t
newly constructed transload facility, data collected as part of the 2000 Census was used to
compare median household income and population density at the county level. Data from the
2000 Census was used specifically becahisariformation predates the construction of any
facilities included in this analysis. As stated previoussigmethodology for determining
06similar countiesd wil 133.boéthigdocsirnentsTeee2600 Cansusl et a i
data used in thianalysis was obtained through the IPUMS National Historical Geographic
Information System (NHGIS) Data Find§t6]
3.3 Methodology

In this analysis, counties were chosen as the primary geographic unit by which to
compare economic impact. The county lomatof each of the 14 newly constructed transload

facilities was identifi eteatednpop inleasteitremtedu nfE o re s«
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county, atontloeasourtives Oowere selected based on
income, ppulation density, and freeway access similar tarisatedcountybeforethe

construction of any transload facilities included in the study. Section 3.3.1 describes the selection
of controlcounties in detail.

Additional steps were taken to isolate higtdousiness records associated with industries
thought to be most directly impacted by transload facilities. This process is further explained in
Section 3.3.2.

Finally, historic business records associated withrdetedandcontrolcounties were
gueied and analyzed using R. The peragmuwthin sums of employment and sales volunasw
calculated with reference to sums of employment and sales volume reported during the
construction year of the corresponding transload facility. The pegcenwthvalues associated
with treatedcounties were compared to the average of pegremithvalues associated with the
correspondingontrolcounties. Additional comparisons were made including historic business
records specifically associated with the tramsgimn and warehousing industries. The query and
calculation processes are summarized in Section 3.3.3.

331 Determinati countesh O6Si mil ar

To evaluate the degree to which areas near transload facilities may experience economic
benefits associ at e d atueast filreconttoleouritieneie idéntifigdd s pr e s e
corresponding to eadheatedcounty.Control counties were selecteddsl on having
characteristics similar to the correspondireatedcounty before the construction of the
associated transload facilitiyor this analysis;ontrolcountieswere required toneet the

following criteria:
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0 Located in thesame state asthecar@e ondi ng O6anal ysis county?o
0 Notlocateddi rectly adjacend to the 6analysis <c
o Doesnot contain a transload facility, newly constructed or otherwise
o Relatively similar median household income
o Relatively similar population density
o Relatively similar leel of freeway access
Determination okimilar median household income and population dengity based on
datareported in the 2000 Censuss stated previously, information from the 2000 Census was
chosen specifically because it predates the construatiany facilities used in this analysis. If
several counties considered similar before the construction of a transload facility experience
different levels of economic growth after a transload facility is constructed in one of those
counties, that growtham more reliably be associated with the construction of that facility.
The thresholds for oO0similardé median househ
different for eachreatedcounty. Household income and population density vary only slightly in
some fates and drastically in others, making it so that the procedure for selemtitng|
counties had to be adjusté each stateSelectingcontrolcounties began with a relatively
narrow threshold, and the threshold was expanded as necessary urgtl fatdeantrolcounties
wereidentified.
For eachreatedcounty,the median household income and population density were
identified using 2000 Census informatidren, the range of values including 10% below and
10% above the median household income and population densitytiedtexicountywere
calculatedAn example of these calculatiorssshown below in Table 3.2 search for counties

having median househiblncome and population density within these t@%sholdsvas
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conducted using GIS, and counties meeting these criteria were fioaedeast five counties
met these initial criteria, the search éantrolcounties was concluded.

If limited counties ret these initial criteria, the threshold for similar values was
expanded. The range of values including 20% below and 20% above the median household
income and population density in ttreatedcounty were obtained. A search for counties having
median houshold income and population density within these 20% intervals was conducted, and
counties meeting these new criteria were noted. In some casgspifinore counties were
meeting these criteria, the threshold of similar values was reduced to 15%te ikelmost
similar counties.

Table32Exampl e of threshold values used to

Harnett Transload Intermodal
FuquayVarina, North Carolina
Analysis county: Harnett

ATEEE 10% Threshold 20% Threshold
county value
Median HH Income $35105.00 | $31,594.50| $38,615.50| $28,084.00| $42,126.00
Population densny. 152 137 168 122 183
(persons per sg. mi.)

If limited counties methese expanded criteria, individual searches for counties having
either median household income or population density falling within the 10% or 20% threshold
were conducted until at least five similar counties were identified.

Throughout this process oéarching for counties falling within expanding thresholds of
median household income and population density values, some counties were excluded due to
their differentlevel of freeway access compared to the corresponicgatedcounty.Judging
level of freeway access was, for the most part, binBng. United States freeway system was

referenced using GIR.7] A county was considered as having direct freeway access if one or
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more freeways pass through the county. If there are no freeways passing through the county, it
was not considered to have direct freeway acdess. be deemed &6simil ar, 6 ¢
have the same level of freeway access as the correspaneiatgdcounty.

As previously stated, the process of identifyomgtrol countiesdiffered from state to
state. For this reason, details regardingtrolselection were recorded and have been dedun
Appendi x Bcontbleountyd | sse lod c téi on.
3.3.2 Use of NAICS Codes

Because transload facilities are tied to the movement of freight, their impact would
logically be greatest within industries associatétth the movement of freight goods, such a
agriculture, manufacturing, mining, etc. Serviedated industries may experience indirect
impacts from transload facility operations, however, these impacts are expected to be less than
those experienced by freigralated industriedJsing this logichistoricbusinessecordswere
selected based on North American Industry Classification System (NAICS)tocalésn for a
more targeted analysis of the impacts of the facilities.

According to t he hé\NAICE Systénswaodevielaped faedly, At
Federal Statistical Agencies for the collection, anajysid publication of statistical data related
to the US Economg{18] NAICS codes can be between two and six digits long, with more
digits being added to provide a greater level of detailifitance, all NAICS codes beginning
with 06116 are associated with the agriculture
06011136 is associated with fruit and tree nut
appk orchards.

Busines records with NAICS codes beginning wifl ®§ @4 and&dwere included in

the analysis because, as thable3.3 shows, these NAICS codes specify proehetated
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industries. NAICS codes beginning wilbg &4 676 B3 and®dspecify industries such as
finance and insurance, real estate, technical services, educational services, health care, and
accommodation and food services, among otl8neetheseservicefocused ndust ri es
thought to experience any direct impactsf transload facility operationbusinesses associated
with theseNAICS codesverenot usedfor the analysis.

Table 3.3 NAICS Codes defined as relevant to analysis

NAICS CODE ASSOCIATED INDUSTRY
11 | Agriculture, Forestry, Fishing, and Hunting
21 | Mining
22 | Utilities

23 | Construction

31-33 | Manufacturing
42 | Wholesale Trade
44-45 | Retail Trade

48-49 | Transportation and Warehousing

3.3.3 Historic business record queries andnanipulation in R
As discussed in Section 3.2.2, historic business records sourced from Data Axle were
used to obtain the economic data used for this analysis. Records were obtained by making
gueries using the WRDS platform. Queries were based on theifulj@riteria:
o State
o Federal Information Processing System (FIPS) county codes
o0 NAICS code
Individual queries were made to obtain historic business records withire#tedcounty
andcontrolcounties associated with each of the 14 newly constructedo@arfacilities.

Queries searched for historic business records within the same state as the given transload
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facility, having FIPS county codes associated with the gingatedcounty orcontrolcounties,

and having NAICS code8, begi aadngAsvi sthattdad, poe:
attributes were returned with each business regear: of record, company name, street address,

city, state, ZIP code, primary NAICS code, description of primary NAICS code, location

employee size, locatiasales volume, and location latitude and longitlRkecords were

downloaded in tabular format, then imported for analysis in R.

The ecords associated with each of the 14 newly constructed transload facilities were
analyzed individually. Records from thanse year and county were grouped, and sums of
employment and sales volume were calculated for each group. The year in which the
corresponding transload facility was estimated to be constructed was assigned as a base year, and
the percengrowthin sums ofemployment and sales volumascalculated between the base
year and all other years between 2003 and 28ft8r growths in sums of employment and sales
volume werecalculated for théreatedcounty and correspondirapntrolcounties, the percent
growthvalues associated wittontrolcounties were averaged for each year. The pegrenith
valuesassociated with eadheatedcounty were plotted along with the average of pergemt/th
valuesassociated with correspondingntrolcounties and evaluated inétiually for each
transload facility.

Finally, the difference in percegtowth valuesassociated with thigeatedcounty and
average of percemgrowth valuesssociated with theontrolcounties was found and plotted.
These differences were calculated éach transload facility, then differences for all transload
facilities were plotted together and obserdadan effort to summarize the differences between
treated and control counties observed across all facilities, the average of differences in growth

were taken for calendar years between 2007 and Fot%ese calculationnly the
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differences calculated for years following the construction of the associated transload facility
were includedThe average of differences in growth between treated@amitol counties was

also calculated relative to the number of years before or after facility construction. The average
of differences was calculated for each year in the period six years before and after the estimated
time of facility construction.

The cédculations described previously were first done using all historic business records
obtained through queries made using the WRDS platform. Therefore, all records had NAICS
codes beginning with 0616, 626, O03dtranstoad 646. T
facilities on the industries they are most closely related to, records having NAICS codes
beginning with 6486 or 6496 were isolated. NA
associated with the transportation and warehousing industrikesiai@ns were then repeated
using these industrgpecific records.

A sample of the code used to carry out these calculations and plot the results has been
included as Appendi€: R Script. The sample includes an example of calculations carried out
for one transload facility and all of the functions called.

3.4 Results and Discussion
3.4.1 Allrelevant NAICS codes

As previously described, the historic business records associated with each transload
facility were first analyzed individually. An example of tealysis results associated with one
facility hasbeen included and discussed below, while the individual analysis results for all
facilities in the study group are included as part of Appendix A: Newly constructed transload

facility profiles.

24



The analys results shown here are associated with Harnett Transload Intermodal in
FuquayVarina, North Carolina. Its estimated time of construction is 2006. Figuan3He
following pageshowsthe percentgrowthin sums of employment and sales volume between the
construction year and all other years between 2003 and 201&eakexcounty, Harnett
County, is highlighted in red, while comparison counties are shown in grey. The average of

percenfgrowthvalues associated with the comparison counties is showailaowy
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% Growth in sum of employment relative to year of construction % Growth in sum of sales volume relative to year of construction
Harnett Transload Intermodal (Fugua-Varina, North Carolina) Harnett Transload Intermodal (Fuqua-Varina, North Carolina)
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Figure 3.1: Harnett Transload Intermodal: Percentgrowth in sums of employment and sales volume relative to year of
construction (all relevant NAICS)
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As Figure 3.1 shows, after 2009, Harnett County saw greater pgrogrhin sums of
employment relative to employment in 2006 than the average of the same values associated with
the correspondingontrolcounties. This suggests that the constructiain@Harnett Transload
Intermodalfacility may be associated with increaggdwth in employment compared to similar
counties not containing transload facilities.

On the other hand, Figurel3also shows that Harnett County saw perggatvthin
sums of sales volume relative to sales volumes in 2006 similar to the averagsavhéhealues
associated with the correspondicantrolcounties. This plot does not confidently suggest that
the construction athe Harnett Transload Intermodtcility can be associated with increased
growth in sales volume compared to the corresponchngrol counties.

Note that the names obntrolcountiesare not provided in Figure 3.1, nor is the data
associated witkcontrolcountiedabeled. This is done in the interest of maintaining the simplicity
and readability of the figure. Plots showing ebas in employment and sales volume over time
in eachcontrolcounty are included in Appendix A: Newly constructed transload facility profiles.
As previously stated, similar versions of the plots shown in Figure 3.1 that correspond to the
other facilitiesstudied can be found in Appendix

Collectively, theindividual plotsshowing differences in growth between treated counties
and the average of control count@svide mixed results. Some transload facilities seem to be
associated with greater growthéanmp | oy ment and sales volume, but
association across both metrics for all facilities studied. In the interest of summarizing the
impacts of all transload facilities studied, the differerfmetween percergrowthvalues
associted with eachireatedcounty and the average percgmwthvalues associated with the

correspondingontrolcounties vereplottedfor calendar years between 2007 and 201@.
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difference in percergrowthin employment is shown in Figure 3.2, and theeddhce in percent
growthin sales volume is shown in Figure 3.3. Note that the differences plotted are only for
years following the construction of the associated transload facility.

In Figures 3.2 and 3.3, a black line is drawn at the point where the vertical axis is equal to
zero. Points above this line represent years in whiobadedcounty saw greater growth than the
average growth experienced by its correspondargrolcounties. Points below this line
represent years in whichti@atedcounty saw less growth than the average growth experienced
by its correspondingontrol counties.

Figure 3.2 shows that seveteatedcounties consistently experienced greater
employment growt than their correspondingpntrolcounties. The facilities associated with
thesetreatedcounties are Savage Services Bakken Petroleum Services Hub, in Williston, North
Dakota; Savage Services in Big Spring, Texas; Watco Transloading in Fairview, NkadtaDa
Rocky Mountain Transload Inc in Windsor, Colorado; and Harnett Transload Intermodal in
FuquayVarina, North Carolina. Savage Services Bakken Petroleum Services Hub saw the
greatest difference in growth betwaesatedandcontrolcounties, peaking at difference of
1.58 percentage points in 2016. It is worth noting that many of the facilities seeing the most
positive differences in growth are some of the most rural facilities included in the study.

On the other hand, Figure 3.2 shows that sewesatedcounties consistently
experienced lessmployment growtltompared to their correspondingntrolcounties. The
facilities associated with theseatedcounties are MILS Gulf Coast Transload and Distribution
in Moss Point, Mississippi; Va@® Logisticsin Selma, California; and Savage Services in Elko,
Nevada. MILS Gulf Coast Transload and Distribution saw the most negative difference of 0.53

percentage points in 2015.

28



Figure 3.3 shows that many of the same treated counties which saw greater employment
growth compared to their corresponding control counties also saw greater growth in sales
volume. The facilities associated with these treated counties include Savage Services Bakken
Petroleum Services Hub, Savage Services (Big Spring, Texas), Watco adamg)@and Rocky
Mountain Transload Inc. Manly Terminal in Manly, lowa, and Brookhaven Terminal in
Yaphank, New York, also saw consistently greater sales volume growth when compared to their
corresponding control counties. Many of the same treated cowttiels saw less employment
growth compared to their corresponding control counties also saw less growth in sales volume.
The facilities associated with these treated counties includeGvangistics and Savage
Services (Elko, Nevada). MILS Gulf Coast Trimagl and Distribution experienced the most
negative difference of 0.78 percentage points in 2019. However, the same facility saw some
positive difference in growth in years prior.

Overall, Figures 3.2 and 3.3 suggest mixed impacts of newly constructsibach
facilities. Counties containing newly constructed transload facilities oftentimes saw a mix of
greater growth and less growth from year to year compared to similar counties not containing
transload facilities. A handful of treated counties in mastigl areas showed consistently
greater employment growth and sales volume compared to their corresponding control counties,

but this positive difference wasndét experienc
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Figure 3.2: Difference in pacent growth in sum of employment betweertreated counties and average of correspondingontrol
countiesversus calendar year
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The differences between percent growthugalassociated with each treated county and
the average percent growth values associated with the corresponding control counties were also
plotted relative tohie number of years before or after the estimated time of facility construction.
The six years before and aftbe estimaté time of facility construction were analyzed. Figures
3.4 and 3.5 plot differences in growth in employment and sales volume, reslye8ecause
this analysis utilizehistoric business recordisr years between 2003 and 2019t her e ar en o't
recordsavailableas early as six years before or as late as six years after the estimated time of
construction for each facilityn these ases, the earliest or latest data records available were
usedfor analysis

Similar to Figures 3.2 and 3.3, Figures 3.4 and 3.5 include a black line drawn at the point
where the vertical axis is equal to zero. Points above this line represent yearshia whated
county saw greater growth than the average growth experienced by its corresponding control
counties. Points below this line represent years in which a treated county saw less growth than
the average growth experienced by its correspondingatautunties.

Figure 3.4 shows that prior to construction, many treated counties experienced less
growth in employment than the average of corresponding control counties. After the estimated
time of facility construction, many treated counties saw inctegsawth in employment
compared to the average of corresponding control counties. The most positive differences
between treated and contaauntiesare associated with Savage Services Bakken Petroleum
Services HupWatco Transloadingand Rocky Mountain fansload Inc. These facilities also
experienced the most positiddéferences irgrowth when evaluating differences in employment

growth between treated and conttolintieswith respect to calendar years.
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Figure 3.5 presenfmatterns similar tthoseobserved in Figure 3.Many treated
counties experienced less growth in sales volume than the average of corresponding control
counties After the estimated time of facility construction, treated counties saw a mix of positive
and negative differems in sales volume growth when compared to control counties. Savage
Services Bakken Petroleum Services and Watco Transloading are associated with the most
positive differences in percent growth in sales volume, while Brookhaven Terminal, Manly
Terminal, ad MILS Gulf Coast Transload and Distribution saw the most negative differences in
growth.

Together, Figures 3.4 and 3.5 reaffirm the conclusions drawn from Figures 3.2 and 3.3:
several treated counties in mostly rural areas showed consistently greatierigremployment
and sales volume compared to their corresponding control counties. However, this positive
di fference wasndét experienced by all facilit

In the interest of further summarizing the results of this analysis, theediffes in
growth in employment and sales volume between treated and the average of control counties was
calculated for all 14 facilities was calculated. The average of differences with respect to calendar
years is presented in Table 3.4, and the averadidfefences with respect to years from
construction is presented in Table 3.5. The top row of each table presents the average of
differences in employment growth, while the bottom row of each table presents the average of
differences in sales volume growth

Table 3.4 shows thatvith respect to calendar yeatse taverage of differences in
employment growth between treated counties and the average of control counties is positive in

ten out of 13 yeargpeaking at 0.19 percentage points in 201 averagef differences in
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sales volume growth between treated counties and the average of control counties is positive in
eight out of 13 yea, peaking at 0.44 percentage points in 2016.
Table 3.5 shows that, in thexsiears before the time of facility consttion, the average
of differences in employment growit positive in two out of six years. In the six years
following the time of facility construction, the averageddferencesn employment growth is
positive in all six yearsThe average of differences in employment growth peaks at 0.20 points in
the fifth year after the time of facility construction. With respect to sales volume, the average of
differences is negative in the six years before the time of facility construction and positive in the
six years after the time of facility construction. The ageraf differences in sales volume
growth peaks at 0.37 points in the fifth and sixth years after the time of facility construction.
Tables 3.4 and 3.5 show that the construction of transload facilities may be associated
with having a stronger impact @lesvolume t han empl oyment within
located in. However, it is important to note that the transload facilities associated with the
greatest differences in growth between treated and control counties are located in mostly rural
areas. Th considerable growth in employment and sales volume experienced in rural areas may

be skewing the averages of differences in growth presented in this analysis.
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Figure 34: Difference in percentgrowth in sum of sales volume between treatetbunties and average of
corresponding control countiesversus years from construction
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Figure 35: Difference in percentgrowth in sum of sales volume between treated counties and average of
corresponding control countiesversus years from construction
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Table 3.4 Average of differences in growth between treated counties and the average of control counfmscalendar
years 2007 to 2019

Calendar Year 2007| 2008 | 2009| 2010| 2011 | 2012| 2013 | 2014| 2015| 2016| 2017 | 2018 | 2019
Number of facilities in avg. 33| 5| 7| 9 |10|12|12]14]|14| 14| 14| 14
calculation

Avg. of

differ ences Employment -0.01 -0.01| 0.03| 0.02 | 0.03 | 0.06 | 0.12 | 0.12 | 0.17 | 0.12 | 0.16 | 0.19
in growth

(percentage| Sales volume | -0.03 -0.08 | -0.04| -0.03| 0.02 | 0.21 | 0.34| 0.32| 0.44 | 0.31 | 0.29 | 0.3
points)

Table 35: Average of differences in growth between treated counties and the average of control countieth reference

to time of facility construction

Years from Construction -6 -5 -4 -3 -2 -1 szzre 1 2 3 4 5 6
Number offacilities inavg. | 4, | 13 | 13| 14 | 14 | 14 14| 14 | 14| 14| 12| 12
calculation

Avg. of

differ ences Employment -0.09 | -0.03| -0.01 | 0.02 | 0.01 0.04 | 0.10 | 0.16 | 0.15 | 0.20 | 0.19
in growth

(percentage| Sales volume -0.12 | -0.07 | -0.03 | -0.03 | -0.03 0.05 | 0.21 | 0.35| 0.27 | 0.37 | 0.37
points)
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3.4.2 NAICS codes associated with transportation angvarehousing

The following analysis resultre based ohistoric business records having NAICS
codes begi nni n gheseNAICB coded &edspeaificallyp absddated vitib
transportation and warehousing industrigscause transload facilities themselves fall under this
category analyzinghistoric business recordsssociated witlransportation and warehousings
done in the interest of isolating economic impacts most directly associated with transload
facilities.

The records associated with each of the 14 newly constructed transload facilities were
analyzed individually. An example of analysis results for one of those transload faisilities
shown and discussed here, while analysis results for the remainingefabititze been included
in Appendix A: Newly constructed transload facility profiles.

The example of analysis results shown beassociated with the same facility
discussed in Section 3.4.1: Harnett Transload Intermodal in Fdaraya, North Carolina.

Figure 3.4 below shows percagrbwthin sums of employment and sales volume between the
construction year and all other yearsvestn 2003 and 2019. Theatedcounty, Harnett
County, is highlighted in red, while comparison counties are shown in grey. The average of

percenfgrowthvalues associated with the comparison counties is shown in yellow.
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Transportation and warehousing industries: Transportation and warehousing industries:
% Growth in sum of employment relative to year of construction % Growth in sum of sales volume relative to year of construction

Harnett Transload Intermedal (Fugua-Varina, North Carolina) Harnett Transload Intermodal (Fugua-Varina, North Carclina)

1
[Year of Construction: 2006]

Year of Construction: 2006

% Growth in Sum of Employment
% Growth in Sum of Sales Volume

2005 2010 2015 2005 2010 2015
Year of Record Year of Record

= Harnett County ~ Similar Counties

Figure 3.6: Harnett Transload Intermodal: Percentgrowth in sums of employment and sales volume relative to year of
construction (NAICSbegi nni ng wi)th 04806 or 04960
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As the left side of Figure 3.4 shows, Harnett County gaaater percergrowthin
employment el ati ve to the facilityds yeacontrolf const
counties between 2011 and 2019. The pergewthin employment associated with Harnett
County is more than 1 percentage point greater than that of its correspoomgcounties in
2019.This suggests that the presence of Harnett Transload Intermodal may be associated with
greater growth in employment in the transportation and warehousing industries compared to
similar counties not containing transload facilities.

Similar observations can be madencerningsales volumeAs the right side of Figure
3.4 shows, Harnett County also saw greater pegremithin sums of sales volume relative to
the facilityos yteaverage fifs acoroespsndingontréldounties detiveem
2009 and 2011The greatest difference in percgmnbwthin sums of employment between
Harnett County anthe average dfs correspondingontrolcounties was 0.832 percentage
points in 2016. This suggests that the presence of Harnett Transload Intermodal may be
associated with greater growth in sales volume in the transportation and warehousing industries
compared to sinr counties not containing transload facilities.

Recall that economic analysis results pertaining to Harnett Transload Intermodal were
also discussed in Section 3.4.1 and that those resuksnwespecific to the transportation and
warehousing industree The differencein employment growthbetween Harnett County and its
correspondingontrolcounties veremostly positive, with the greatest difference being 0.25
percentage points. The differesde sales volume growthetween Harnett County and its
comresponding counties was a mix of positive and negétreeighout the period studied.
Comparatively, the differensén growth in employment and sales volubretween Harnett

County and its correspondimgntrolcounties is greater within the transportatsor
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warehousing industries than it is withgenerally produefocused industries (defined as those
having NAICS codes begi.nning with 616, 0206, 0
The differences in growth of employment and sales volume betinesgedcounties and
the averag of their correspondingpntrol countiescalculated for all 14 newly constructed
transload facilities were plotted and are presented in Figufesm8.38. These are similar to
Figures 3.2 and 3, but they are specific to the transportation and warehmakistries.
Figure 37 showsthatseveral facilitiesassociated with treated countszsv consistently
greateremployment growtlthan the averaggrowth of their correspondingontrolcounties
These facilities incl ude SédcessHglendramettvVnarsleas 6 B a k
IntermodalTheSavage Servicesd Bak Kazility sées thegoeltestt m Ser vi
difference of 1.8 percentage points in 261Many more facilities see a combinationpafsitive
and negative differences in employment growth compared to their corresponding control
counties. Manly Terminal sees the most negative difference of nearly one percentage point in
2016. Overall, Figure 3.5 shows that treated counties tend tosseent@loyment growth than
their corresponding control counties with respect to the transportation and warehousing
industries.
Similarly, Figure 38 shows that a handful of treated saw consistently greater sales
volume growth than the average growth ofitlterresponding control counties. Facilities
associated with these treated counties include Savage Bakken Petroleum Servitatelub
Transloading, Harnett Transload Intermodal, and Rocky Mountain Transload Inc. The Savage
Servi cesd Saveun bub Beaskhe greatef differercéd of 2.30 percentage points in
2019. Again, there are many more facilities that see a mix of positive and negative differences

between growth in treated counties and their corresponding control countiégarlye
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Termind facility sees the most negative difference of approximat@y dercentage poinis
2016 Note that the Manly Terminal facility is also experiences the most negative difference in

employment growth out of all facilities in 2016.
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Transportation and Warehousing Industries: Difference Between Treated Counties and Avg of Corresponding Control Counties

% Growth in sum of employment

Difference in % Growth in Employment between

Treated County and Avg of Corresponding Control Counties

=3

2010 2015 2020

Year of Record

Figure 3.7: Difference in percentgrowth in sum of employment betweenreated counties and average of correspondingontrol
counties (for businesses with NAICS codes beginn
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Transportation and Warehousing Industries: Difference Between Treated Counties and Avg of Corresponding Control Counties
% Growth in sum of sales volume

Difference in % Growth in Sales Volume between

Treated County and Avg of Corresponding Control Counties
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Figure 3.8: Difference in percentgrowth in sum of sales volumébetweentreated counties and average of corresponding
controlcounties (for businesses with )NAICS codes begir
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The differences between percent growth values associated with eatel tcounty and
the average percent growth values associated with the corresponding control counties were
plotted relative to the number of years before or after the estimated time of facility construction.
The six years before and after the estimated tifrfacility construction were analyzed. Figures
3.9 and 3.10 plot differences in growth in employment and sales volume, respectively. These
Figures are similar to Figures 3.4 and 3.5, but are specific to the transportation and warehousing
industries.

Figure 3.9 shows that prior to construction, many treated counties experienced less
growth in employment than the average of corresponding control counties. After the estimated
time of facility construction, it appears as though tlaevenmore treated counties which
experienced less growth in employment than the average of control counties. The Savage
Services Bakken Petroleum Services Hub faci$itthe only facility associated with consistently
greater growth in the treated county congolio the average of control counties. Other facilities,
such as Watco Transloading and Harnett Transload Intermodal, are associated with a mix of
greater and lesser growttlany more facilitiesincludingVan-G Logistics and Manly Terminal,
are associatedith consistently lesser growth the treated county compared to the average of
control counties

The patterns shown in Figure 3.10 are slightly more positive than those shown in Figure
3.9. Figure 3.10 shows thatith respect to sales voluntegatedcounties experienced a mix of
greater and lesser growth when compared to the average of corresponding control counties. After
the estimated time of construction, theated counties associated wavage Services Bakken
Petroleum Services Hub, Watco Tsérading,and Rocky Mountain Transload lexperienced

greater growth in sales volume than the average of control couhtiesiple of facilities are
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associated with a mix of greater and lesser growth following the estimated time of construction,
while the remaining facilities are associated with consistently lesser growth following
construction.

In the interest of further summarizing the results of this analysis, the differences in
growth in employment and sales volume between treated and the averaggafaounties was
calculated for all 14 facilities was calculated. The average of differences with respect to calendar
years is presented in Tablé3and the average of differences with respect to years from
construction is presented in Tabl&.3Thesx Tables are similar to Tables 3.4 and 3.5, but are
specific to the transportation and warehousing industries.

Table 36 shows thatwith respect to calendar yeafse taverage of differences in
employment growth between treated counties and the avefragatrol counties is positive in
threeout of 13 yearspeaking at @4 percentage points in 28 and 2016The average of
differences is zero in 2009 and 2019. The most negative average of differences is 0.17
percentage points occurring in 20The aveage of differences in sales volume growth between
treated counties and the average of control counties is positeeadnt of 13 yeas, peaking at
0.18 percentage points in 201

Table 37 shows that, in the six years before the time of facility cantbon, he average
of differences in employment growit positive in two out of six years. In the six years
following the time of facility construction, the average of differences in employment growth is
positive in all six years. The average of diffezes in employment growth peaks &ti0points in
the fifth year after the time of facility construction. With respect to sales volume, the average of
differences igositive in one out afix years before the time of facility construction and positive

in five out ofsix years after the time of facility construction. The average of differences in sales
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volume growth peaks atZB percentagpoints in thesixth yearafter the time of facility
construction.

Comparing Tables 3.4 and 3.5Tables 36 and 37 suggestshat the construction of
transload facilities magot be associated with having a strongeonomic impact on the
transportation and warehousing industries than on all relevant indutaegthing, the impact
on employment and sales volumehiit the transportation and warehousing industries may be
lower than the impact on all relevant industries. Because transload facilities are a part of the
transportation and warehousing industries, these results are somewhat sukpoisiengr, it is
alsoreasonable that the economic benefits of transload facilities are realized most among the
industries that transload facilities serve. Transload facilities themselves may not be a large source
of employment or sales volume, but they may be associatedpwithirgy growth in employment

and sales volume in other industrial areas.
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Transportation and Warehousing Industries: Difference Between Treated Counties and Avg of Corresponding Control Counties
% Growth in sum of employment
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Figure 3.9: Difference in percentgrowth in sum of sales volumébetweentreated counties and average of corresponding
controlcounties (for businesses with )NAICS codes begir
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Transportation and Warehousing Industries: Difference Between Treated Counties and Avg of Corresponding Control Counties
% Growth in sum of sales volume
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Figure 3.10: Difference in percentgrowth in sum of sales volumebetweentreated counties and average of corresponding
control counties (for businesses with NAICS codes beginningtwh 6 4 8% or 06496
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Table 36: Transportation and warehousing industries: Arerage of differences in growth between treated counties and
the average of control countiegor calendar years 2007 to 2019

Calendar Year 2007 2008 2009| 2010] 2011 | 2012 2013] 2014 2015 2016 2017] 2018 | 2019
Number offaciliies inavg. | 5| 5 | 5 | 7 | g | 10| 12 | 12| 14 | 14 | 14 | 14 | 14
calculation

Avg. of

ffarances | EMPloyment | 0.04 | 0.04| 0.00 | -0.2 | 0.02 | -0.08| 0.04 | -0.03 | -0.02 | 0.04 10.10| 0.00
in growth

(percentage| Sales volume
points)

0.03 | 0.02 | 0.04|-0.01| 0.09 | 0.18 | 0.13| 0.12 | 0.01 | 0.02 | 0.11

Table 3.7: Transportation and warehousing industries:Average of differences in growth between treated counties and
the average of control countiesvith reference to time of facility construction

Years from Construction -6 -5 -4 -3 -2 -1 5:2? 1 2 3 4 5 6
Number offacilities inavg. |, | 13 | 13| 14 | 14 | 14 14 | 14| 14 | 14| 12 | 12
calculation

Avg. of

differ ences Employment -0.27 | -0.19 | -0.13 | -0.05| 0.02 0.07 | 0.04 | 0.00 | 0.06 | 0.11 | 0.07
in growth

(percentage| Sales volume -0.32| -0.23 | -0.23 | -0.07 | 0.03 -0.01| 0.01 | 0.09 | 0.05| 0.24 | 0.28
points)
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3.5 Conclusion

In this chapter, an analysis of the economic impacts of newly constructed transload
facilities is presented. Newly constructed facilities are defined as tohoséructedn 2001 or
after, 14 of which were identified. The county location of each newlytearted facility was
identified, and at least five similar counties in the same state were selected as a control
population. Similarity was determined by median household income, population density, and
level of freeway access. Historic business recorsiscieted with the treated and control
counties were obtained and analyzed. Pemgewthin sums of employment and sales volume
with reference to employment and sales vol ume
construction vascalculated for years beggn 2003 and 2019. The percgrdawthvalues
associated with treated counties were compared to the average of geveght/alues
associated with the corresponding control counties.

The average of differences in employment growth between treated soamtie
corresponding control counties is positive in ten out of 13 years, peaking at an average difference
of 0.19 percentage points in 2019. The average of differences in sales volume growth between
treated counties and corresponding control countiessisiy@min eight out of 13 years, peaking
at an average difference ofl8.percentage points in 20With respect to years from estimated
time of facility construction, the average of differences in employment growth peaks at 0.20
percentage points in thiéth year following the time of facility construction. The average of
differences in sales volume growth peaks at 0.37 percentage points in the fifth and sixth years
following the time of facility constructiorit should be noted that the greatest differences in
growth between treated and control counties occurred in more rural locations, namely western

North Dakota.
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These calculations were then repeated using historic business records associated with the
transprtation and warehousing industries. The average of differences in employment growth
between treated counties and control counties is positivearout of 13 years, peaking at an
average differencef 0.04 percentage points in 20E81d 2016 The averag of differences in
sales volume growth between treated counties and control counties is poggivetuihof 13
years, peaking at an average difference B8 percentage points in 201W/ith respect to years
from estimated time of facility constructiptine average of differences in employment growth
peaks at 0.11 percentage points in the fifth year following the time of facility construction. The
average of differences in sales volume growth peaks at 0.28 percentage points in the sixth year
following the time of facility constructiorAgain, the greatest differences in growth between
treated and control counties occurred in more rural locations.

This analysis shows that counties containing transload faciiiestructedn 2001 or
later may have experienced growth in employment and sales volume that is greater than the
growth experienced by similar counties not containing transload facilit@ge¥er, counties
containing transload facilities did not see greater growth than similar counties in the case of all
facilities analyzed. The growth experienced by rural facilities may be skewing the averages
differences in growth between treated courdied control counties, suggesting that further
research should be done to address this possibility.

Taking a closer look at growth in employment and sales volume within the transportation
and warehousing industriseows that the economic impact of tramsldacilities may be lesser
on the transportation and warehousing industries than on all relevant ind&res counties

containing newly constructed transload facilities saw greater growth in employment and sales
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volumerelated to transportation and sghousinghan similar counties not containing transload
facilities, but this was not experienced in the case of all facilities.

These findings have may have applications in helping public officials to determine
whether or not investing in transload féals as a form of economic stimulus is the right choice
for their communities. However, it should be noted that this anas/bmssed on onl§4 data
points. The most probable use of this research is to inform continued efforts in the anahesis of

ecanomic impacts of existing transload facilities.
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4 Analysis ofthe spatial range of influence of transload facilities
4.1 Objectives

This analysis intenglto examine how the urban or rural location of transload facilities
may be r el at ed ebofinfluences Thé wWtimatd purpogetosdetermimng whether
or not such a relationship exists is to help inform decisions regatdfigiure placement of
transload facilities.
4.2 Data
4.2.1 Study group of transload facilities

To investigate the relationship letenthedegree of urbanness atiekrange of
influence of transload facilities, 33 facilities located in Virginia, North Carolina, and South
Carolina were studied. Unlike the economic analysis presented in Chapter 3, this analysis does
not make use of thgear in which transload facilities were constructed. For this reason, all
facilities in the transload facilities database listed as being located in Virginia, North Carolina,
and South Carolina were included in the analysis regardless of when they avigleen
constructed. Refer to Chapter 2 for a discussion of how the transload facilities database was
constructed.

The names and city locations of these 33 facilities are presented on the next page in Table
4.1. A map showing the locations of these 3&tmns is presented on the second next page in
Figure 4.1. Individual maps showing the location of transload facilities within each of the three
states being studied have been included in Appendix D: Maps shtheilogation of facilities

included in thespatial analysis.
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Table 4.1: Transload facilities used in spatial analysis

Virginia

North Carolina

South Carolina

10

11
12
13
14

Facility Name City Facility Name City Facility Name City

Arreff Terminals  Portsmouth | 15 Carolinas Wadesboro |26 CLN Solutions North
Reload Charleston

HH Omps Inc Winchester | 16 Colonial Wilmington | 27 Greenville & Williamston
Terminals Western Railway

Co LLC

Houff Corporation Clifton Forge | 17 Harnett Fuquay 28 KL Chempak Inc  Greenville
Transload Varina
Intermodal

Houff Corporation Doswell 18 Luckey Conover 29 Norfolk Southern  Columbia
Logistics LLC TBT

Houff Corporation Weyers Cave 19 Norfolk Charlotte 30 Norfolk Southern  Spartanburg
Southern TBT TBT

MidAtlantic Virginia 20 Norfolk Goldsboro 31 Odfjell Terminals Charleston

Transloading Inc  Beach Southern TBT Charleston

Norfolk Southern  Alexandria 21 Norfolk Winston 32 TRANSFLO Charleston

TBT Southern TBT  Salem

Norfolk Southern Chesapeake | 22 Southeast Fleet Lexington 33 TRANSFLO Greenville

TBT Services

Norfolk Southern Petersburg | 23 Tidewater Fayetteville

TBT Transit

Norfolk Southern  Roanoke 24 TRANSFLO Charlotte

TBT

OmniTRAX Clear Brook |25 TRANSFLO Raleigh

OmniTRAX Clear Brook

Superor Carriers  Marion

TRANSFLO Richmond
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Figure 4.1: Location of facilities used in spatial analysis
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4.2.2 National Land Cover Database

To approximate the degree of urbannafsthe location of each transload facility included
in the stug group, National Landcover Database (NLCproducts were usgd9] NLCD
products are developed by the United States Geological Survey (USGS) in partnership with other
federal agencies. According to the MuResolution Land Characteristics Consortium (MRLC),
of which the USGS i s a par tapnlandoeverNibd@abd cévprr ovi d
change at a 30m resolution with adéss legend based on a modified Anderson Level Il
cl assi fi c H9] Figured.2ssiyows thee NLC® 2016 Landcover for the United States,
and it presents the d@ass legend mentied previously.

NLCD 2016 Landcover raster information was brought into GIS and clipped, then
analyzed. Special attention was paid to | and
as shown in the legend included in Figure 4.2. Further detaillse use of NLCD 2016

Landcover information are presented in Section 4.3.1.

X)) 2016 Landcover | —
- Open Water
Perennial Ice and Snow.
Developed, Open Space
I oeveloped, Low Intansity
- Developed, Medium Intensity
- Developed, High Intensity
| | Barren Land
- Deciduous Forest
- Evergreen Forest
Mixed Forest
- Dwarf/Scrub
Shrub/Scrub
Grassland/Herbaceous
Sedge/Herbaceous
v - Moss
NN Pasture/Hay
NLCD 2016 Land Cover for the g I cuiivated Crops
conterminous United States ) Woody Wetlands
repressnted as 16 land - Emergent Herbaceous Wetlands
cover classes. |

Figure 4.2: Nationwide map showing NLCD 2016 Landcover raster information
(Image produced by USGSRO0]
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4.2.3 Streetlight truck traffic information
To approximate the range of spatial influence of transload facilities included in the study
group, OriginDestination (OD) information specific to truck traf§pecific to 2019vas sourced
from StreetLigh2l]. Str eelLi ght d e dase sofivare that lets yol measare fic | o
transportat i onsewe pltformeakotvsusecs otolitasn Asnaadl Average Daily
Traffic (AADT) throughout the United States and Canada, obtain trip information for specific
road segments, and conduct analysdfdsaffic within specific zones or between specific origins
and destinations, in addition to many other features.
For this analysis, Stwsed¢t IGeghhtr@aphdDr iamaltys
primarily used. This analysis takes a ugasvided geographic area and specifies destinations for
trips originating in the geographic area and origins for trips ending in the geographithésea.
analysis also provides estimates of trip attributes such as average daily Oxtdfficerage
trip durdion. Further details on the use of StreetLight as a data source are provided in Section
4.3.2.
4.3 Methodology
First, 2016 NLCD Landcover rasters were us
for each of the 33 facilities included in the study grougeriIStreetLight analysis results and
GIS were used to calculate average trip distance and average trip duration weighted by trip
frequency for each facility in the study group. Finally, average trip distance and duration were
pl otted agai nopedoPépncentl DetteHedpatimdrangedf anne s s

influence.
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431 Cal cul ation of O6Percent Devel opedd

To quantify the urbanness of the location of each transload facility in the study group,

GIS was used to construct a-@fle radius surroundingeah f aci | i t yés p-oi nt 0
mile radii were used to clip the NLCD 2016 Landcover raster to isolate the landcover
information within the 2@mile radius of each facility.

For each landcover raster clip, the amount of land classified as develapedmpared
to the total amount of land classified within therie radius. This ratio of developed land to
tot al l and is defined as OPercent Developed. 6
landcover classification, therefore, the Percent Deeglovalue calculated for coastal facilities
was not i mpacted by any facilityobés proximity
4.3.2 Calculation of Average Trip Distance and Duration

To approximateherange of spatial influence of transload faciliti€st r e et Li ght 6s 0

toorfomPres et Geographiesd analysis feature was

truck trips. This analysis feature takes usgecified geographic areas as an input and returns
destinations for trips starting within the usgecified area and ofritg for trips ending within the
userspecified area.

For this analysis, the usepecified geographic areas used as inputs for StreetLight
analysis were -Imile radii constructed around each facility in the study group. These radii were

constructedinGI§, hen exported as shapefiles before

be

pl atform. The éTerti pGe otgar aoprh i fersodbm afhrad ysi s f eat u

input parameters users can adjust to meet their needs. First, when considamiode of travel,
users can choose between all vehicles, truck, bicycle, and pedestrian. For this analysis, truck

traffic was selected. Next, StreetLight provides the option of specifying origins and destinations
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as eitheZIP codes, census tracts, or traffic analysis zones (TAZS). For this analyBispdes

were selected as the standard area reported. Lastly, StreetLight provides the option to specify
days of the week and times of day for analysis. For this analysis, tripsiogdugtween

Monday and Thursday at all times of day were specified.

Based on the inputs described previously, StreetLight returned lists of OD pairs
associated with the-thile radius surrounding each transload facility in tabular format. Each
record inclu@s the following information:

o Origin Zone ID (either a 1, meaning the usapplied area, or P codg

o Destination Zone ID (either a 1, meaning the tsgplied area, or AP codé
o Average daily OD Traffic (StreetLight index)

0 Average trip duration (s®nds)

The tables returned by StreetLight were then imported into GIS and joiddd tmde
shapefiles sourced from the Census BufaliFigures 4.4 and 4.5 are examples of the output
returned by Streetlight joined wiIP codeinformation. In theséigures, symbology is based on
average daily OD traffic (StreetLight index), where trips have originated withinthieeradius
surrounding the given transload facility and the col@Icode represent destinations.
WarmetcoloredZIP code see the ghest average daily OD traffic, while coclaloredZIP
codes see the lowest average daily OD traffic.

Figure 43 shows OD trips associated with thenlle radius surrounding the Houff
Corporationdéds transload facility in Clifton F
Corporation facility is associated with the lowest Percent Developed value of alldaciliti
included in the study. Observe how P codedestinations range from the point location of the

facility itself. On the other end of the urbanness spectrum, Figishdws OD trips associated
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with the 2mile radius surrounding a Norfolk Southernili&g in Alexandria, Virginia. This

facility is associated with the highest Percent Developed value of all facilities studied. Note here
how the fariZIP codedestinations range from the location of the Norfolk Southern facility. The
range ofZIP codedesthations associated with the facility having a lower value of Percent
Developed is much smaller than the rang&I&f codedestinations associated with the facility
having a higher value of Percent Developed. This relationship is expeldezlurban areaare

logically going to see a wider variety of trip destinations comparetbte rural areas
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Figure 4.3: ZIP Code destinations for trips originating in the 1-mile radius surrounding a
Houff Corporation facility in Clifton Forge, Virginia
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Figure 4.4: ZIP Code destinations for trips originating in the 1-mile radius surrounding a

Norfolk Southern facility in Alexandria, Virginia
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To further investigate the relationship between increased urbanness and greater spatial
range ofZIP codedestinaions, the average trip distance weighted by trip frequency was
calculatedGI S was used to calculate the distance be
nearest edge of eveRlP codep ol ygon representing a trip dest.i
esimate of average daily OD traffic (StreetLight index) was used to calculate average trip
distance weighted by trip frequency. These average distances were then plotted against each
facilitybéds corresponding Per cepresenieedinSettionped v a
4.4,

Because time is arguably more important than distance in the eyes of freight handles, and
because StreetLight estimates average trip duration, similar calculations were made to find
average trip duration weighted by trip freqagnAgain, trip frequency was based o
StreetlLightds estimate of average daily OD tr
durations were then plotted against each faci
the resulting plot is present@dSection 4.4.

Note that these calculations are for trips originating in thelé radius surrounding each
facility and ending in ZIP codespecified by Streetlight. These calculations do not include trips
thatend in the dmile radius surrounding eaéacility but originate elsewhere.
4.4 Results and Discussion

Figures4.5 and4.6 on the following page show plots of average trip length and average
trip duration, both weighted by trip frequency, versus Percent Devel@mt plots include
linear regressin equations and correspondingvRlues.The linear regression equations are

based on the modak
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Average Trip Distance Weighted by Trip Frequency (miles)

Average Trip Duration Weighted by Trip Frequency (min)

80- y=36.3-476 x

R’=0.13
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Figure 4.5: Average trip distanceweighted by trip frequency (mies) versus Percent
Developed
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Figure 4.6: Average trip duration weighted by trip frequency (min) versus Percent
Developed
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The R values associated with the average distance plot and average duration plot are
0.13 and 0.11, respectiveli3%, approximately 1/§ of variation in average distance can be
attributed to vaation in Percent Developed. 11%, approximately /40 variation in average
duration can be attributed to variation in percent Develdpetthe case of average trip distance,

a one percentage point increase in Percent Developed is associated dutttiamen average

trip distance of approximately 4.8 miles. In the case of average trip duration, a one percentage
point increase in Percent Developed is associated with a reduction in average trip duration of
approximately 5.4 minutes.

Without any furtter efforts, these plots fulfill the objective of this analysis: to examine
how the urban or rural | ocation of transl oad
influence. Trip distance and duration both appear to be impacted by the levshess of the
location of transload facilities. However, there are several points on the plots presented in
Figures4.5 and4.6 that, if removed, significantly impact thR# values and interpretation of the

analysis. These points will be discussed in detail in the following section.

4.4.1 Investigation of outliers

There are three points on both the average trip distance and average trip duration plots
that significantly impact # linear regression equations fitted to those plots. These points are
associated with a TRANSFLO facility in Charlotte, North Carolina; a Norfolk Southern facility
in Charlotte, North Carolina; an OmniTRAX facility in Clear Brook, Virgiraad a Norfolk
Southern facility in Alexandria, Virginial he facilities located in Charlotte will be discussed
first, followed by the faciliesin Virginia.

The points representing the facilities in Charlotte are located in the lower right portion of

the plot, havingelatively high average trip distance and average trip duration given their value
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of Percent Developed. The specific Percent Developed, average trip distance, and average trip

duration values associated with these facilities are presented in Table 4r8s&igand4.6

show thathese facilities have relatively high average trip distance and average trip duration

given their Percent Developed values. This magiueein parto the proximity of both facilities

to CharlotteDouglas InternationdICLT) Airport. The TRANSFLO facility is located

approximately 4.3 miles north of CLT airport, while the Norfolk Southern TBT facility is located

approximately 6.6 miles south of the airport. The location of both facilities, as well as the airport,

is shown below in igure 47.

Table 4.2: Percent Developed, Average Trip Distance, and Average Trip Duration for

facilities in Charlotte,

North Carolina

N Avg. Trip
Percent Developed AVg. T”P Distance Duration
(miles) )
(minutes)
TRANSFLO 46.55% 37.7 75.33
Norfolk Southern TBT 45.09% 32.0 66.91

1"
Norfolk,;Southern TBT (Cha

-

Figure 4.7: Location of TRANSFLO facility and Norfolk Southern TBT facility in relation

to Charlotte-Douglas International Airport (Image sourced from Google Earth)
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CLT airport is the seconkrgest hub foAmerican Airlines, and it is the"8usiest airport in
U.S. operations and 10n U.S. passengef&3] It stands to reason that an airport of this size
generates a significant numbertops of all modes, many of whiatouldoriginate from far
distanes. Figure 4.9n the following paget®owsZIP codedestinations for trips originating
within the Emile radius surrounding the TRANSFLO facility located north of CLT. Similar to
maps presented previously, warreeforedzip code have higheaverage dailyOD traffic while
coolercoloredZIP code have lower average daily OD traffic. Figur8 ghows that trips
originating in the dmile radius surrounding the TRANSFLO facility have destinations as far as
north as Pennsylvania and Ohio, as far west as Missmd as far south as Mississippi and
Florida. There are sonEP codedestinationsn northern areas ofirginia andsouthern areas of
South Carolina havingverage daily OD trips (StreetLight index) in the high hundreds. This map
helps to explain whyhiese facilities have relatively high average trip distance and average trip
duration given their urban location. It is reasonable to assume that CLT airport plays some role
in these findings.

Removing the points associated with the TRANSFLO Madolk Southern TBT facilities in
Charlotte, North Carolina, from the plots of average trip distance and average trip duration has a
significant impacbn the R values and linear regression equations. These impacts are

summarizedn the following pagé Table 4.3.
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Figure 48: ZIP Code destinations for trips originating in the 1-mile radius surrounding
a TRANSFLO facility in Charlotte, North Carolina

Table 4.3: Summary of impact of removing facilities in Charlotte, North Carolina, from
average trip distance and average trip duration pbts

Average Trip Distance Average Trip Duration
(miles) (minutes)
R? Linear R? Linear
Regression Regression
Beforeremoval of 0.13 |3647483x| 011 | 67.7i 54
Charlotte facilities
After removal of Charlotte | 5 | 45 o gax 028 | 75.7i 10
facilities
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Anotheroutlier is associated with an OmniTRAX facility in Clear Brook, Virginia. This
facility has a Percent Developed value of 11.74% with an average trip distance of approximately
84 miles and an average trip duration of approximately 127 minithiese points are located in
the upper lefhand portion of the plots of average trip distance and average trip duration versus
Percent Developed, sitting far above the highest concentration of points. Interestingly, there is
another transload facility, different OmniTRAX facility, located less than two miles to the
south of the OmniTRAX facility which represents an outlier. This more southern OmniTRAX
facility has a Percent Developed value of 11.67% with an average trip distance of approximately
36 milesand an average trip duration of approximately 67 minutes. Despite being less than two
miles apart and having very similar Percent Developed values, the average trip distance
associated with the northern OmniTRAX facility is more than twice that of thesou
OmniTRAX facility. The average trip duration associate with the northern OmniTRAX facility is
slightly less than twice that of the southern OmniTRAX facility.

Examining the immediate area surrounding both OmniTRAX facilities reveals that the
northen OmniTRAX facility is located within a mile of an Amazon fuliient and distribution
center A local news report confirms this, stating that the facility began operations irf24)18.

Recall that a 4mile radius was constructed around each facilitpdpainalyzed, and this area

was used as input for truck traffic analysis in StreetLight. Therefore;thigeadius

surrounding the northern OmniTRAX facility would encompassAlmazonlocation It is

reasonable to conclude that the large discrepanaydrage trip distance and average trip
duration between the two Omni TRAX facilities

Amazon fulfilment and distribution center.
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Removing the points associated with the northern OmniTRAalsight impat on the

R? values and linear regression equations associated with the average trip distance and average

trip duration plots. These impacts are summarized below in Table 4.4.

Table 44: Summary of impact of removingOmniTRAX facility in Clear Brook,
Virginia , from average trip distance and average trip duration plots

Avg. Trip Distance Avg. Trip Duration
(miles) (minutes)
R? Linear R2 Linear
Regression Regression
Before removal of . .
OmNITRAX facility 0.13 36.471 48.% 0.11 67.77 54x
After removal of . -
OmNITRAX facility 0.13 32.171 36x 0.09 62.81 40.%

The remaining outlier is associated with a Norfolk Southern facility in Alexandria,

Virginia. The

highest value of all facilities in the study group. The facility is associated with an average trip

facilityods

Percent

Devel oped

distance of approximately 11.2 miles and an average trip duration of approximately 40.5

minutes. Not considering the outliers discussed previously, théniggadst value of Percent
Developed is approximately 34%, and it is associated with a TRANSFLO facility in Raleigh,
North Carolina. Removing the points associated with this facility has a slight impact oh the R

values and linear regression equations aatatwith the average trip distance and average trip

duration plots. These impacts are summarized below in Table 4.5.
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Table 45: Summary of impact of removingNorfolk Southern facility in Alexandria,
Virginia , from average trip distance and average trip duration plots

Avg. Trip Distance Avg. Trip Duration
(miles) (minutes)
R? Linear R? Linear
Regression Regression
Beforeremoval of Norfolk 013 |364i48.3%| 0.1 67.71 54x
Southernfacility
After removal of Norfolk 011 |3657 48.7% | 009 |67.91 55.5
Southernfacility

Removing alfour outliers from the average trip distance and average trip duration plots
has a noteworthy impact on the associatédaRies and linear regression equations. These
impacts are summarized below in Tablé. Zhe R value associated with the average trip
distance plotalmost tripled, increasing from 0.13 to 8.3’ he new linear regression equation
predicts that every 1 percentage point increase in Percent Developed can be associated with a
reduction in average trip distance of approxima8eRkmiles. The Rvalue associated with
average trip duration tripled, increasing from 0.11 t&0T®e new linear regression equation
predicts that every 1 percentage point increase in Percent Developed can be associated with a
reduction in average trip duration of approately11.7minutes.

Table 46: Summary of impact of removingoutliers from average trip distance and average
trip duration plots

Avg. Trip Distance Avg. Trip Duration
(miles) (minutes)
R? Linear R? Linear
Regression Regression
Before removal of outliers 0.13 36.47 48.% 0.11 67.71 54x
After removal of outliers 0.38 40.61 87.4 0.38 75.41 117%
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After outliers were identified and the effects of those outliers were investigated, two

additionalregressioimodels were examined to determine whether the model used previously
(0¥ &) allows for the best fit. Thadditionalmodels examined we - andax 1 16 . The R

values associated with all three models, before and after the removal of the outliers discussed
previously, are summarized in Table 4.7. Figur@sa#ad 4.D show the results of fitting the

models to plots of average trip distance versus Percent Developed. Figsinews plots that
include all 33 points in the study group, and Figur® 4Hows plots where the four outliers have

been removed. In each figupot A corresponds to the modél « plot B corresponds to the
modelax -, and plot C corresponds to the model 1 T .

Table 4.7 shows that, in the case of both average trip distance versus Percent Developed
and average trip duration verdRercent Developed, th& | T model yields the highestR

value before the removal of outliers. After outliers are removedypthexmodel yields the
highest R value. In both average trip distance and average trip duratioy thenodel yietls

the lowest Rvalues before and after the removal of outliers. The difference between the highest
and middle Rvalues associated with average trip distance and average trip duration are 0.05 and
0.06, respectively. The difference between the middld@amest R values associated with

average trip distance and average trip duration are 0.11 and 0.10, respectively. These differences
suggest that thex @andox [ 1o models areffer a better fithanthecx - model. More

points should be evadited to determine whether ttee comodel orax 1 T model offers the

best fit.
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Table 47: Comparison of R values betweenegressionmodels

Average trip distance versus Percent Developed

RegressionModel

y~X y ~ 1/x y ~ In(x)
Before removal of outliers 0.13 0.12 0.17
After removal of outliers 0.38 0.22 0.33

Average trip duration versus Percent Developed
RegressionModel

y ~ X y ~ 1/ y ~ In(x)
Before removal of outliers 0.11 0.12 0.15
After removal of outliers 0.38 0.22 0.32
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Figure 4.9: Comparison between regression models before the removal of outliers
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4.5 Conclusion

In this chapter, an analysis of the spatial range of transload facilities was presented. 33
transload facilities in Virginia, North Carolina, and South Carolina served as the study group.
First, NLCD Landcover 2016 information was used to calculate a ddexeloped value
associated with each facility. Next, StreetLight analysis was used to diffagcodedestinations
for truck trips originating within a-inile radius surrounding each facility. The distance between
each transload facility and the nearedgie of polygons representid¢f codedestinations was
calculated using GIS. Using these measures of distance along with OD estimates provided by
StreetLight, the average trip distance weighted by trip frequency was calculated for each facility.
Estimate of trip duration and OD traffic provided by Streetlight were used to calculate the
average trip duration weighted by trip frequency for each facility. Average trip distance and
average trip duration were bot PerqentDevdloped agai n
Value.

After removingfour outliers, 38%of thevariation in average trip distance and average
trip duration, respectively, can be attributed to variation in Percent Developed. Linear regression
eqguations report that all else being eqeskry one percentage point increase in Percent
Developed is associated with a reduction in average trip distance of approximately seven miles

and a reduction in average trip duration of approximately nine mirRegsession equations
o —andw* 1 T were compared against the linear regression equaborsy used

previously. This comparison revealed that the relationship between average trip distance/duration
and Percent Developed is best modeled by either the linear regressionatuth#ogarithm

regression.
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In general, the results of this analysis suggest a negative relationship between urbanness and
average trip distance and average trip duration. Rural facilities tend to have higher average trip
distances and average trip durations than those of more fadtires. These findings can be
used to help public officials estimate the spatial range of a proposed transload facility based on
the urbaneness or ruralness of potential site locatikdtesnatively, these findings may have

applications in the creatioof freight demand modeling.
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5 Conclusions and Future Work

This thesids focused on investigating the influence of transload facilities. Transload
facilities create the opportunity for shippers to utilize a combination of rail and truck to haul
freight, rather than having to choose one mode or the oftherability to transfer freight from
one mode to another allows for increased use of rail services and reductions in the proportion of
freight trips by trucks. Reducirtguck traffichasthe benefit of rducing fuel costs for shippers,
reducing congestion and emissions, and reducing degradation of roadway infrastructure. The
employment opportunities and reduced shipping costs associated with transload facilities are
thought to provide economic stimulusgping the interest of public officials from departments
of transportation and commerce. The goal of this thesis is to explore analysis questions that may
benefit public officials as they explore the option of investing in transload facilities as a form of
economic stimulus.

Two analysis questions were posed dealing with the economic and spatial impacts of
transload facilitiesChapter 3 details the analysis of economic impacts, while Chapter 4 details
the analysis of spatial impacts.

Theobjective of theeconomic analysis was to investigate the quantitative impacts of the
construction of transload facilities on the economies of nearby communities. This was done by
evaluating historic business data in counties containing newly constructed transloadgaciliti
then comparing this information to historic business data in similar counties not containing
transload facilitiesThe findings of the economic analysis can be summarized as follows:

o0 The average of differences in employment growth between treatetiesoand

corresponding control counties is positive in ten out of 13 years, peaking at an average

difference of Q19 percentage points in 2019.
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o0 The average of differences in sales volume growth between treated counties and
corresponding contraounties is positive in eight out of 13 years, peaking at an average
difference of 044 percentage points in 2016.

0 With respect to years from estimated time of facility construction, the average of
differences in employment growth peaks at 0.20 percemp@igés in the fifth year
following the time of facility construction. The average of differences in sales volume
growth peaks at 0.37 percentage points in the fifth and sixth years following the time of
facility construction.

o The average of differenceas employment growth within the transportation and
warehousing industries between treated counties and control counties is posiinee in
out of 13 years, peaking at an average difference of 0.15 percentage points in 2013.

o0 The average of differences iales volume growth within the transportation and
warehousing industries between treated counties and control counties is positive in nine
out of 13 years, peaking at an average difference of 0.30 percentage points in 2014.

0 The greatest differences in gritmbetween treated and control counties were associated
with more rural facilities, namely two facilities in eastern North Dakota. It is suspected
that this growth may be skewing the average differences reported previously.

There are severapportunitiesfor future research related to the economic anal@xie
opportunity involvesaddressing the relationship betweka ubanness or ruralness of a
transload facilityés | ocation and the economi
previousy stated, théacilities associated witkreated counties having the greatest growth when

compared to their corresponding control counties were located in rural areas. Future research
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efforts focused on normalizing the impacts of transload facilities las#te urbanness or
ruralness of the facilities would help to better generalize the benefits of transload facilities.
Another future research opportunity involuegestigaing the relationship between the
scal e of a tr ans| o &ascafeafdts ecandmic onpactoThererisagteato ns an
variation in the types of products and quantities of freight handled by transload fa8hines.
facilities have a large footprint made up of warehousesawelral rail spurs (e.g. Rocky
Mountain TransloadN Windsor, Coloradqg)while other facilities have a much smaller footprint
consisting of a single spur and a loading and unloading area defined by gravel (e.g. Greenville &
Western Railway Co in Williamston, South CarolinB)e listings in Bulk Transpére r 6 s
directory of transload facilities attempt to document this variation by including informational
about each facilitybds operational characteris
analysis could utilize #ninformation in the Bulk Tranmorter directory to determine whether
certain operational characteristics or quagiof rail car spot@reassociated with certain levels
of economic impactAdditional attempts could be made to contact transload facility
representativeis the interesof collecing operational informatiobeyond what is available in
the Bulk Transporter directory
Lastly, further analysiselated to the economic analysisy evaluate impact based on
geographic boundaries that more accurately encompass the rangelottdacilities. The
economic analysis presented in Chapter 3 is based on county level geography, yet the spatial
analysis in Chapter guggests that the range of transload facilities extends far beyond the
boundaries of the county that the facilityegated in. County level data is advantageous in that
it is relatively easy to obtain, however, it represents a simplification that may significantly

underestimate the areas being impacted by the construction of a transload facility. Zip codes,
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census trast and/or census blocks may be used in future effmgserate study areas that
betterreflectthe true spatial range of transload facilities.

The objective of the spatial analysis was to examine how the urban or rural location of
transload facilities may be related to the
facilities was approximated using NLCD Landcover 2016 data, and spatj@ was
approximated using truck traffic information obtained through StreetLight analy&dindings
of the spatial analysis can be summarized as follows:

o After the removal of outliers, 38uf thevariation inbothaverage trip distance and

average tp durationcan be attributed to variation in Percent Developed.

o Linear regression equations report that all else being equal, every one percentage

point increase in Percent Developed is associated with a reduction in average trip
distance of approximatebeven miles and a reduction in average trip duration of

approximately nine minutes.
0 Regression equations -andcx 1 Tow were compared against the linear

regression equationX «) used previously. This comparison revealed that the
relationslip between average trip distance/duration and Percent Developed is best
modeled by either the linear regression or the natural logarithm regression.

o In general, the results of this analysis suggest a negative relationship between
urbanness and average tdigtance and average trip duration. Rural facilities tend to
have higher average trip distances and average trip durations than those of more
urban facilities.

Opportunities for future research related to spatial analysis include the utilization of ralil

information in the approximation of the spatial influence of transload facilities. By definition,
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transload facilities provide access to both rail and truck. This analysis approxineatasye of
spatial influence using only one mode. Further researontgfocused on addressing both
modes would provide a more accurate approximation of rage of influence.

Additional research opportuniti@sclude identifying and evaluating other factors that
may determine average trip distance and/or average trip dur@itics analysis only evaluates
the relationship between average trip distance/duratiothenamount of developed land in the
20-mile radius surrounding a facilityput other determinants may include proximity to city
centers, large employers, and/ongportation infrastructure.

In addition to these findingand opportunities for future reseaythis thesis also presents
the creation of a searchable and mappable transload facilities daislbdlsethere is a directory
of operation transload facilittemade available by Bulk Transporter, it is limited in its
application by its web page format. To address this issue, a transload facilities database was
compiled and used to create an ArcGIS Web App. This web app is intended to serve as a
resource for fuher research efforts, allowing for interactive exploration of existing transload
facility characteristics and providing the opportunity to download information about transload

facilities in tabular format.
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APPENDIX A: Newly constructed transload facility profiles

This appendi x presents information specific t
serving as the study group for the economic analysis presented in this thesis. This includes

regional mapswebsite links, and plots showing changes over time in sums of employment and

sales volume.

1. Brookhaven Terminal
Yaphank, New York

0 0.1 0.2 Miles 8§ @5‘;& % ;.
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Service Layer Credits: Source: E sri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and
the GIS User Community; Esri, HERE , Garmin, (c) OpenStreetMap contributors, and the GIS user community

Figure A-1: Aerial imagery and regional maps depicting Brookhaven Terminal

Address 205 Sills Rd
Yaphank, New Yorki1980

Facility website  http://www.brookhavenrailterminal.com/default.asp

Estimated year 2011
of construction
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% Difference in sum of employment relative to year of construction % Difference in sum of sales volume relative to year of construction
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Figure A-2: Brookhaven Terminal: Percent difference in sums oémployment and sales
volume relative to year of construction (all relevant NAICS)

% Difference in sum of employment relative to year of construction (NAICS '48' & '49") % Difference in sum of sales volume relative to year of construction (NAICS '48" & '49')
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Figure A-3: Brookhaven Terminal: Percent difference in sums of employment and sales
volume relative to year of construction (NAICSbeginning with #86& 199
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% Difference in sum of employment relative to year of construction

Brookhaven Terminal (Yaphank, New York)
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Figure A-4: Employment growth in control countiesassociated with Brookhaven Terminal
(all relevant NAICS)
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Figure A-5: Sales volume growth incontrol countiesassociated with Brookhaven Terminal
(all relevant NAICS)
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2. Foodliner Inc
Garden City, Kansas
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Service Layer C redits: Source: E sri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and
the GIS User Community; Esri, HERE , Garmin, (c) OpenStreetMap contributors, and the GIS user community

Figure A-6: Aerial imagery and regional mapsdepicting Foodliner Inc

Address 110 S Jennie Barker Rd
Garden City, Kansas 67846

Facility website  http://foodliner.com/

Estimated year 2012
of construction
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Figure A-7: Foodliner Inc: Percentdifference in sums of employment and sales volume
relative to year of construction (all relevant NAICS)

% Difference in sum of employment relative to year of construction (NAICS '48" & '49') % Difference in sum of sales volume relative to year of construction (NAICS '48' & '49')
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Figure A-8: Foodliner Inc: Percent difference in sums of employment and sales volume
relative to year of construdc4a9®)n ( NAI CS
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% Difference in sum of employment relative to year of construction
Foodliner Inc (Garden City, Kansas)
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Figure A-9: Employment growth in control countiesassociated with Foodliner Inc (all
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relevant NAICS)
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Figure A-10: Sales volume growth incontrol countiesassociated with Brookhaven
Terminal (all relevant NAICS)
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3. Grafton & Upton Bulk T erminal
West Upton, Massachusetts

|
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Service Layer C redits: Source: E sri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and
the GIS User Community; Esri, HERE , Garmin, (c) OpenStreetMap contributors, and the GIS user community

Figure A-11: Aerial imagery and regional maps depicting Grafton & Upton Bulk Terminal

Address 25 Maple Ave
West Upton, Massachusetts 01568

Facility website  http://graftonuptonrr.com/

Estimated year 2010
of construction
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Figure A-12: Grafton & Upton Bulk Terminal: Percent difference in sums of employment
and sales volume relative to year afonstruction (all relevant NAICS)

% Difference in sum of employment relative to year of construction (NAICS '48' & '49') % Difference in sum of sales volume relative to year of construction (NAICS '48' & '49')
Grafton Upton Bulk Terminal (West Upton, Massachusetts) Grafton Upton Bulk Terminal (West Upton, Massachusetts)
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Figure A-13: Grafton & Upton Bulk Terminal: Percent difference in sums of sales volume
and sales volume relative to year of construction (all relevant NAICS)
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Figure A-14: Employment growth in control countiesassociated with Grafton & Upton
Bulk Terminal (all relevant NAICS)
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4. Greenville & Western Railway Company
Williamston, South Carolina
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Service Layer C redits: Source: E sri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and
the GIS User Community; Esri, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS user community

Figure A-16: Aerial imagery and regional maps depicting Greenville & Western Railway
Company

Address 210 Mill St
Williamston, South Carolina 29697

Facility website  http://www.wcrscorp.com/railroads.html

Estimated year 2015
of construction
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% Difference in sum of employment relative to year of construction % Difference in sum of sales volume relative to year of construction

Greenville & Western Railway Co (Williamston, South Carolina) Greenville & Western Railway Co (Williamston, South Carolina)

Year of Construction” 2015 Year of Construction” 2015

% Difference in Sum of Employment

% Difference in Sum of Sales Volume

= o e | _/x,\/—'/\g

2005 2010 2015 2005 2010 2015
Year of Record Year of Record

== Anderson County Similar Counties

Figure A-17: Greenville & Western Railway Company. Percent difference in sums of
employment and sales volumeelative to year of construction (all relevant NAICS)

% Difference in sum of employment relative to year of construction (NAICS '48' & '49") % Difference in sum of sales volume relative to year of construction (NAICS '48" & '49')

Greenville & Western Railway Co (Williamston, South Caralina) Greenville & Western Railway Co (Williamston, South Carolina)

Year of Construction: 2015 Year of Construction: 2015

o

% Difference in Sum of Employment
=
% Difference in Sum of Sales Volume

=
i)

Y A

-

2005 2010 2015 2005 2010 2015
Year of Record Year of Record

== Anderson County Similar Counties

Figure A-18: Grafton & Upton Bulk Terminal: Percent difference in sums of sales volume
and sales volume relative to year of construction (all relevant NAICS)
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% Difference in sum of employment relative to year of construction

Greenville & Western Railway Co (Williamston, South Carolina)
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Figure A-19: Employment growth in control countiesassociated with Greenville &
Western Railway Company (all relevant NAICS)

% Difference in sum of sales volume relative to year of construction

Greenville & Westem Railway Co (Williamston, South Carolina)

Anderson Beaubrt Cherokee
£
=2
£
%3“
20| — | — [ — -_— | ..
E
3
2 Edgeten Florence Kershaw
8
B
§1
a
= rs — —
*o| p— |~ e | .
Richlang Sumier York
1
0 | . a— — — | — -
2005 2010 2015 2005 2010 2015 2005 2010 2015

Year of Record

Figure A-20: Sales volume growth incontrol countiesassociated with Greenville &
Western Railway Company (all relevant NAICS)




5. Harnett Transload Intermodal
FuquayVarina, North Carolina
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Service Layer Credits: Source: E sri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and
the GIS User Community; Esri, HERE , Garmin, (c) OpenStreetMap contributors, and the GIS user community

Figure A-21: Aerial imagery and regional maps depicting Harnett Transload Intermodal

Address

Facility website

Estimated year
of construction

9029 Hwy 401 N
FuquayVarina, North Carolina 27526

http://htandi.com/

2006
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Figure A-22: Harnett Transload Intermodal: Percent difference in sums of employment
and sales volume relative to year of construction (all relevamMiAICS)

% Difference in sum of employment relative to year of construction % Difference in sum of sales volume relative to year of construction
Harnett Transload Intermodal (Fuqua-Varina, North Caralina) Harnett Transload Intermodal (Fuqua-Varina, North Carolina)
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Figure A-23: Harnett Transload Intermodal: Percent difference in sums of sales volume
and sales volume relative to year of construction (all relevant NAICS)
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Figure A-24: Employment growth in control countiesassociated with Harnett Transload
Intermodal (all relevant NAICS)
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Figure A-25: Sales volume growth incontrol countiesassociated with Harnett Transload
Intermodal (all relevant NAICS)
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6. Manly Terminal LLC
Manly, lowa
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Service Layer Credits: Source: E sri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and
the GIS User Community; Esri, HERE , Garmin, (c) OpenStreetMap contributors, and the GIS user community

Figure A-26: Aerial imagery and regional maps depicting Manly Terminal LLC

Address 380th St
Manly, lowa 50456

Facility website  http://www.manlyterminal.com/home.php

Estimated year 2008
of construction
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Figure A-27: Manly Terminal LLC: Percent difference in sums of employment and sales
volume relative to year of construction (all relevant NAICS)

% Difference in sum of employment relative to year of construction (NAICS '48' & '49") % Difference in sum of sales volume relative to year of construction (NAICS '48' & '49')
Manly Terminal (Manly, 1A) Manly Terminal (Manly, IA)
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Figure A-28. Manly Terminal LLC: Percent difference in sums of sales volume and sales
volume relative to year ofconstruction (all relevant NAICS)
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Figure A-29: Employment growth in control countiesassociated with Manly Terminal LLC
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Figure A-30: Sales volume growth incontrol countiesassociated with Manly Terminal LLC
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7. MILS Gulf Coast Transload and Distribution
Moss Point, Mississippi
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Service Layer C redits: Source: E sri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and
the GIS User Community; Esri, HERE , Garmin, (c) OpenStreetMap contributors, and the GIS user community

Figure A-31: Aerial imagery and regional maps depicting MILS Gulf Coast Transload and
Distribution

Address 11460 Saracennia Road
Moss Point, MS 39562

Facility website  https://www.heniff.com/

Estimated year 2007
of construction
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Figure A-32 MILS Gulf Coast Transload and Distribution : Percent difference in sums of
employment and sales volume relative to year a@bnstruction (all relevant NAICS)
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Figure A-33: MILS Gulf Coast Transload and Distribution : Percent difference in sums of
sales volume and sales volume relative to year of construction (all relevant NAICS)
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% Difference in sum of employment relative to year of construction
MILS Gulf Coast Transload and Distribution (Moss Point, Mississippi)
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Figure A-34: Employment growth in control countiesassociated withMILS Gulf Coast
Transload and Distribution (all relevant NAICS)

% Difference in sum of sales volume relative to year of construction
MILS Gulf Coast Transload and Distribution (Moss Point, Mississippi)
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Figure A-35:. Sales volume growth incontrol countiesassociated withMILS Gulf Coast
Transload and Distribution (all relevant NAICS)
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8. Norfolk Southern TBT
Streator, lllinois
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Service Layer C redits: Source: E sri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and
the GIS User Community; Esri, HERE , Garmin, (c) OpenStreetMap contributors, and the GIS user community

Figure A-36: Aerial imagery and regional maps depicting Norfolk Southern TBT

Address 32600 North 600 East Rd
Streator, IL 61740

Facility website  http://www.nscorp.com/content/nscorp/en.html

Estimated year 2013
of construction
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Figure A-37: Norfolk Southern TBT : Percent difference in sums of employment and sales
volume relative to year of construction (all relevant NAICS)
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Figure A-38: Norfolk Southern TBT : Percent difference in sums of sales volume and sales
volume relative to year of construction (all relevant NAICS)
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Figure A-39: Employment growth in control countiesassociated withNorfolk Southern
TBT (all relevant NAICS)
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Figure A-40: Sales volume growth incontrol countiesassociated withNorfolk Southern
TBT (all relevant NAICS)
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9. Rocky Mountain Transload Inc
Windsor, Colorado

Foo = L : J s )7 ]

N LEGEND w .zx(',”,v»
¥ - |

Q . Rocky Mountsin Translead Inc Point Location XY 5

T ] N , vty :

o i | \ Yo .

y

NS

";‘ q

Ch S eine

]

Amanllo

W 4 -

Service Layer C redits: Source: E sri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and
the GIS User Community; Esri, HERE , Garmin, (c) OpenStreetMap contributors, and the GIS user community

Figure A-41: Aerial imagery and regional maps depicting Rocky Mountain Transload Inc

Address 7350 Krameria Dr
Commerce City, CO 80022

Facility website  https://www.rmtcompanies.com/

Estimated year 2012
of construction
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% Difference in sum of employment relative to year of construction % Difference in sum of sales volume relative to year of construction

Rocky Mountain Transload Inc (Windsor, Colorado) Rocky Mountain Transload Inc (Windsor, Colorado)
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Figure A-42: Rocky Mountain Transload Inc: Percent difference in sums of employment
and sales volume relative to year of construction (all relevant NAICS)

% Difference in sum of employment relative to year of construction (NAICS '48' & '49") % Difference in sum of sales volume relative to year of construction (NAICS '48' & '49')
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Figure A-43: Rocky Mountain Transload Inc: Percent difference in sums of sales volume
and sales volume relative to year of construction (all relevant NAICS)
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Figure A-44: Employment growth in control countiesassociated withRocky Mountain
Transload Inc (all relevant NAICS)
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Figure A-45: Sales volume growth incontrol countiesassociated withRocky Mountain
Transload Inc (all relevant NAICS)
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10. Savage Services
Elko, Nevada
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Service Layer C redits: Source: E sri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and
the GIS User Community; Esri, HERE , Garmin, (c) OpenStreetMap contributors, and the GIS user community

Figure A-46: Aerial imagery and regional maps depicting Savag8ervices (Elko, Nevada)

Address 8800 E Idaho St
Elko, Nevada 89801

Facility website  https://www.savageservices.com/

Estimated year 2010
of construction
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% Difference in sum of employment relative to year of construction % Difference in sum of sales volume relative to year of construction

Savage Services (Elko, Nevada) Savage Services (Elko, Nevada)
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Figure A-47: Savage Services (Elkd\evada) Percent difference in sums of employment
and sales volume relative to year of construction (all relevant NAICS)

% Difference in sum of employment relative to year of construction (NAICS '48' & '49") % Difference in sum of sales volume relative to year of construction (NAICS '48' & '49')

Savage Services (Elko, Nevada) Savage Services (Elko, Nevada)
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Figure A-48: Savage Services (Elko, NevadalPercent difference in sums of sales volume
and sales volume relative to year afonstruction (all relevant NAICS)
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% Difference in sum of employment relative to year of construction

Savage Services (Elko, Nevada)
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Figure A-49: Employment growth in control countiesassociated withSavage Services
(Elko, Nevada)(all relevant NAICS)

% Difference in sum of sales volume relative to year of construction
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Figure A-50: Sales volume growth incontrol countiesassociated withSavage Services
(Elko, Nevada)(all relevant NAICS)
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11.Savage Services
Big Spring, Texas
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Service Layer C redits: Source: E sri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and
the GIS User Community; Esri, HERE , Garmin, (c) OpenStreetMap contributors, and the GIS user community

Figure A-51: Aerial imagery and regional maps depicting Savage Services (Big Spring,
Texas)

Address 3805 Bethel Dr
Big Spring, Texas 79720

Facility website  https://www.savageservices.com/

Estimated year 2015
of construction
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% Difference in sum of employment relative to year of construction % Difference in sum of sales volume relative to year of construction

Savage Services (Big Spring, Texas) Savage Services (Big Spring, Texas)

Year of Construction: 2010 Year of Construction: 2010
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Figure A-52: Savage Services (Big Spring, TexadPercent difference in sums of
employment and sales volume relative to year a@bnstruction (all relevant NAICS)

% Difference in sum of employment relative to year of construction (NAICS '48' & '49') % Difference in sum of sales volume relative to year of construction (NAICS '48' & '49")

Savage Services (Big Spring, Texas) Savage Services (Big Spring, Texas)
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Figure A-53. Savage Services (Big Spring, Texadpercent difference in sums of sales
volume and sales volume relative to year of construction (all relevant NAICS)
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Figure A-54: Employment growth in control countiesassociated withSavage Services (Big
Spring, Texas)(all relevant NAICS)
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Figure A-55: Sales volume growth incontrol countiesassociated withSavage Services (Big
Spring, Texas)(all relevant NAICS)
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l2Savage Servicesd6 Bakken Petroleum Services
Williston, North Dakota
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Service Layer C redits: Source: E sri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and
the GIS User Community; Esri, HERE , Garmin, (c) OpenStreetMap contributors, and the GIS user community

Figure A-56. Aer i al i magery and regional maps depi c
petroleum Services Hub

Address 14891 NW 42nd St
Trenton, North Dakota 58853

Facility website  https://www.savageservices.com/

Estimated year 2012
of construction
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% Difference in sum of employment relative to year of construction % Difference in sum of sales volume relative to year of construction

Savage Services Bakken Petroleum Services Hub (Williston, North Dakota) Savage Services Bakken Petroleum Services Hub (Williston, North Dakota)
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Figure A-57.Savage Services06 Bak k eRercgnedifferemdeenisums Ser vi
of employment and sales volumeelative to year of construction (all relevant NAICS)

% Difference in sum of employment relative to year of construction (NAICS '48' & '49") % Difference in sum of sales volume relative to year of construction (NAICS '48' & '49')

Bavage Services Bakken Petroleum Services Hub (Williston, North Dakota) Savage Services Bakken Petroleum Services Hub (Williston, North Dakata)
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Figure A-58 Savage Serviceso6 Bak k eRercgnedifferemdeenisums Ser vi
of sales volume and sales volume relative to year of construction (all relevant NAICS)
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Figure A-59: Employment growth in control countiesassociated withSa v a g e
Bakken petroleum Services Hul{all relevant NAICS)
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Figure A-60: Sales volume growth incontrol countiesassociated withS a v a g e
Bakken petroleum Services Hul{all relevant NAICS)
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13.Van-G Logistics
Selma, California
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Service Layer C redits: Source: E sri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and
the GIS User Community; Esri, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS user community

Figure A-61. Aerial imagery and regional maps depicting VarG Logistics

Address 14555 S Peach Ave
Selma, California 93662

Facility website  http://www.vanglogistics.com/

Estimated year 2009
of construction
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% Difference in sum of employment relative to year of construction % Difference in sum of sales volume relative to year of construction

Van-G Logistics (Selma, California) Van-G Logistics (Selma, California)
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Figure A-62: Van-G Logistics Percent difference in sums of employment and sales volume
relative to year of construction (allrelevant NAICS)

% Difference in sum of employment relative to year of construction (NAICS '48' & '49") % Difference in sum of sales volume relative to year of construction (NAICS '48' & '49')
Van-G Logistics (Selma, Califonia) Van-G Logistics (Selma, California)
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Figure A-63. Van-G Logistics. Percent difference in sums of sales volume and sales volume
relative to year of construction (all relevant NAICS)
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% Difference in sum of employment relative to year of construction
Van-G Logistics (Selma, California)
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Figure A-64: Employment growth in control countiesassociated withVan-G Logistics (all
relevant NAICS)
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Figure A-65. Sales volume growth incontrol countiesassociated withVan-G Logistics (all
relevant NAICS)
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14.Watco Transloading
Fairview, North Dakota
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Service Layer C redits: Source: E sri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and
the GIS User Community; Esri, HERE , Garmin, (c) OpenStreetMap contributors, and the GIS user community

Figure A-66. Aerial imagery and regional maps depicting Watco Transloading

Address Co Rd 142

Fairview, North Dakota 59221

Facility website  https://www.watco.com/

Estimated year 2013
of construction
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% Difference in sum of employment relative to year of construction % Difference in sum of sales volume relative to year of construction
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Figure A-67: Watco Transloading: Percent difference in sums oeémployment and sales
volume relative to year of construction (all relevant NAICS)

% Difference in sum of employment relative to year of construction (NAICS '48' & '49") % Difference in sum of sales volume relative to year of construction (NAICS '48" & '49')
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Figure A-68. Watco Transloading: Percent difference in sums of sales volume and sales
volume relative to year of construction (all relevant NAICS)
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% Difference in sum of employment relative to year of construction

Watco Transloading (Fairview, North Dakota)
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Figure A-69: Employment growth in control countiesassociated withWatco Transloading
(all relevant NAICS)
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Figure A-70: Sales volume growth incontrol countiesassociated withwatco
Transloading (all relevant NAICS)
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APPENDIX B : Det comtrblgoura fy 66 s el ect i on

This Appendix contains information pertaining to the selectiaronfrolcounties For
every county containing a newly constructed transload facility, at leastditeol counties
having similar median household income, population deresiiy level of freeway access were
identified.countiesc ont ai ni ng newl y const treateddoentes ©a ovielr iet i
then compared to their correspondoamtrolcounties Because the threshol d
slightly altered for eactreatedcounty being analyzed, specific details regardiagtrol county
selection have been included here.
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Brookhaven Terminal
Yaphank, New York
Treatedcounty: Suffolk (FIPS 103)

Table B-1: Threshold values calculated for Brookhaven Terminal

Treated
county 10% Threshold 20% Threshold
value
mgglﬁg HH $65.288.00 | $58,759.20| $71,816.80| $52,230.40| $78.345.60
Population density
(persons per sq. 1,522 1,370 1,675 1,218 1,827
mi.)

Freeway accesstocated near-#95

Counties meeting both preferences (10%Rockland
Additional counties meeting both preferences (20%)N/A

i onal counties meeting O M#edtchaster HH | nc o me
i onal counties meeting O6OMNApul ati on Densi

Addi tional counties meeti ng O MawtthessnPuthhrh, | nc o me

Richmond
Addi tional counties meeting OMNApul ati on Densi

Table B-2: Summary of control counties identified for Brookhaven Terminal

CONTROL FIPS MEDIAN HH POPULATION DENSITY
COUNTY CODE INCOME (PERSONS PER SQ. Ml.)
1 Dutchess 027 $53,086 339.9
2 Putnam 079 $72,279 387.0
3 Richmond 085 $55,039 7,545.5
4 Rockland 087 $67,971 1,603.1
5 Westchester 119 $63,582 2,050.3
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Foodliner Inc
Garden City, Kansas
Treated county: Finney (FIPS 055)

Table B-3: Threshold values calculated forFoodliner Inc

et 10% Threshold 20% Threshold
county value
mgg:ﬁg HH $38,474.00 | $34,626.60| $42,321.40| $30,779.20| $46,268.80
Population density
(persons per sq. 32 29 36 27 39
mi.)

Freeway accessNot adjacent to any freeways70 is two counties to the north, ard35 is several
counties to the east.

Counties meeting both preferences (10%Beward, Ford, McPhersbn
Additional counties meeting both preferences (20%llis*, Barton, Cowley, Labette, Neosho,
Allen, Jefferson, Atchison

* Eliminated due to high level of freeway assecompared to treated county

Table B-4: Summary of control counties identified forFoodliner Inc

CONTROL FIPS MEDIAN HH POPULATION DENSITY
COUNTY CODE INCOME (PERSONS PER SQ. ML)

1 Allen 001 $31,481 28.5

2 Barton 009 $32,176 31.3

3 Cowley 035 $34,406 32.0

4 Ford 057 $37,860 29.5

5 Labette 099 $30,875 35.0

6 Neosho 133 $32,167 29.4

7 Seward 175 $36,752 35.1
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Grafton Upton Bulk Terminal
West Upton, Massachusetts
Analysis county: Worcester (FIPS 027)

Table B-5: Threshold valuescalculated for Grafton Upton Bulk Terminal

ireated 10% Threshold 20% Threshold
county value
mgg:ﬁg HH $47.874.00 | $43,086.60| $52,661.40| $38,299.20| $57,448.80
Population density
(persons per sq. 476 429 524 381 572
mi.)

Freeway accessFacility itself is closest to-90 and 1495. County has access t80, 190, +
290, F395, F495, and 484.

Counties meeting both preferences (10%N/A
Additional counties meeting both preferences (20%)N/A

Addi ti onal counti es omedt ipm g f & vVEREsdl Bamngtébld, %d) n c
Dukes*, Essex

Addi tional counties meeting OMApul ati on Densi
Addi tional counties meeting O MeidshieSufftlkH | nc o me
Addi tional count i esnsgmeteytd npr edfPdAXpeun cag i (o200 %W)e

* Eliminated due to low level of freeway access compared to treated county

Table B-6: Summary of control counties identified for Grafton Upton Bulk Terminal

CONTROL FIPS MEDIAN HH POPULATION DENSITY
COUNTY CODE INCOME (PERSONS PER SQ. Ml.)
1 Barnstable 001 $45,922 529.5
2 Berkshire 003 $39,047 142.6
3 Bristol 005 $43,496 929.9
4 Essex 009 $51,576 1,397.2
5 Suffolk 025 $39,355 11,388.1
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Greenville Western Railway
Williamston, South Carolina
Analysis county: Anderson (FIPS 007)

Table B-7: Threshold values calculated foiGreenville Westen Railway

ireated 10% Threshold 20% Threshold
county value
mgg:ﬁg HH $36.807.00 | $33,126.30| $40,487.70 $29.445.60 $44.168.40
Populationdensity
(persons per sq. 219 198 241 176 263
mi.)

Freeway accessCounty has direct access 8%, I-385 runs in an adjacent county to the east.

Counties meeting both preferences (10%N/A
Additional counties meeting both preferences (20%)N/A

Addi ti onal counties meeting O Meaeechnwaol, SEka, | nc o me
Edgefield, Aikeri* , Spartanburtf , Cherokee, LancasterKershaw, Richland, Sumter,

Florence, Horry, Georgetown, Berkeley* , Charlestor

Additional countiesme et i ng OPopul ati on D¥YorkSBeaufgrd pr ef er en

* Eliminated due to low level of freeway access compared to treated county.
** Eliminated due to existing transload facilities.

Table B-8: Summary of control counties identified forGreenville Western Railway

CONTROL FIPS MEDIAN HH POPULATION DENSITY
COUNTY CODE INCOME (PERSONS PER SQ. Ml.)

1 Beaufort 013 $46,992 204.1

2 Cherokee 021 $33,787 132.2

3 Edgefield 037 $35,146 48.6

4 Florence 041 $35,144 156.5

5 Kershaw 055 $38,804 71.1

6 Richland 079 $39,961 4155

7 Sumter 085 $33,278 153.4

8 York 091 $44,539 236.6
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Harnett Transload Intermodal
FuquayVarina, North Carolina
Analysis county: Harnett (FIPS 085)

Table B-9: Threshold values calculated foHarnett Transload Intermodal

ireated 10% Threshold 20% Threshold
county value
mgg:ﬁg HH $35.105.00 | $31,594.50| $38,615.50| $28,084.00| $42,126.00
Population density
(persons per sq. 152 137 168 122 183
mi.)

Freeway accessContains small portion 0f95, also close to-40.

Counties meeting both preferences (10%)aldwell, Nash, Randolph, Rockingham, Stanly
Additional counties meeting both preferences (20%)Watauga, Alexander, Burke, Surry**,
Davie, Robesa**, Vance, Lenoir, Pasquotank*

* Eliminated due to low level of freeway access compared to treated county.
** Eliminated due to high level of freeway access compared to treated county.

Table B-10: Summary of control counties identified forHarnett Transload Intermodal

CONTROL FIPS MEDIAN HH POPULATION DENSITY
COUNTY CODE INCOME (PERSONS PER SQ. Ml.)

1 Alexander 003 $38,648 127.7

2 Burke 023 $35,629 173.1

3 Caldwell 027 $35,739 163.2

4 Davie 059 $40,174 130.5

5 Lenoir 107 $31,191 148.3

6 Randolph 151 $38,348 165.1

7 Rockingham 157 $33,874 160.6

8 Stanly 167 $36,898 143.7

9 Vance 181 $31,301 159.1

10 Watauga 189 $32,611 136.5
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Manly Terminal
Manly, lowa
Analysis county: Worth (FIPS 195)

Table B-11: Threshold values calculated foManly Terminal

Treated 10% Threshold 20% Threshold
county value
mgglﬁg HH $36,444.00 | $32,799.60 | $40,088.40| $29,155.20| $43,732.80
Population density
(persons per sq. 20 18 22 16 24
mi.)

Freeway accessCounty has direct access t89.

Counties meeting both preferences (10%)yon*, Ida*, Sa¢, Calhouri, Green&, Guthrie,
Howard, Franklin, Clarke, Monrée Keokuk

* Eliminated due to low level of freeway access compared to treated county.

Table B-122 Summary of control counties identified forManly Terminal

CONTROL FIPS MEDIAN HH POPULATION DENSITY
COUNTY CODE INCOME (PERSONS PER SQ. Ml.)
1 Clarke 039 $34,474 21.2
2 Franklin 069 $36,042 18.4
3 Guthrie 077 $36,495 19.1
4 Howard 089 $34,641 21.0
5 Keokuk 107 $34,025 19.7
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MILS Gulf Coast
Moss Point, Mississippi
Analysis county: Jackson (FIPS 059)

Table B-13: Threshold values calculated for MILS Gulf Coast

ireated 10% Threshold 20% Threshold
county value
mgg:ﬁg HH $39.118.00 | $35,206.20| $43,029.80| $31,294.40| $46,941.60
Population density
(persons per sq. 178 161 196 143 214
mi.)

Freeway accessCounty has direct access tad0.

Counties meeting both preferences (10%) ee*
Additional counties meeting bothpreferences (20%) Rankin

Addi tional counties meeting OMaiLavar HH | ncome
Addi tional counties meeting OMApul ati on Densi
Addi tional counties meeting O Mt¢adcock Mindd,H | nc o me
Warren, Lowndes*, Pontotoc*, Union*

Addi tional counties meeting OHompeu| ati on Densi

* Eliminated due to low level of freeway access compared to treated county.

Table B-14: Summary of control counties identified forMILS Gulf Coast

CONTROL FIPS MEDIAN HH POPULATION DENSITY
COUNTY CODE INCOME (PERSONS PER SQ. ML)

1 Hancock 045 $35,202 89.0

2 Hinds 049 $33,991 285.9

3 Lamar 073 $37,628 78.1

4 Rankin 121 $44,946 143.1

5 Tate 137 $35,836 61.7

6 Warren 149 $35,056 80.2
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Norfolk Southern TBT
Streator, IL
Analysis county: Livingston* (FIPS 105)

* This county contains an existing transload facility.

Table B-15: Threshold values calculated for NorfolkSouthern TBT

Treated

10% Threshold 20% Threshold
county value
mgg;‘]‘g HH $41,342.00 | $37,207.80| $45,476.20| $33,073.60| $49,610.40
Population density
(persons per sq. 38 35 42 31 46
mi.)

Freeway accessCounty has direct access t863. Facility in close proximity to-B9.
Counties meeting both preferences (10%Bureau, Jo Daviess**, De Witt, Moultrie**
Additional counties meeting both preferences (20%)Carroll**, Putnam, Marshall, Fulton,
Cass**, Piatt, Montgomery, Johnson, Edgar**eiard, Warren**, Cumberland, Clark

** Eliminated due to low level of freeway access compared to treated county.

Table B-16: Summary of control counties identified forNorfolk Southern TBT

CONTROL FIPS MEDIAN HH POPULATION DENSITY
COUNTY CODE INCOME (PERSONS PER SQ. Ml.)

1 Bureau 011 $40,233 40.7

2 Clark 023 $35,967 33.7

3 Cumberland 035 $36,149 324

4 De Witt 039 $41,256 41.5

5 Fulton 057 $33,952 43.3

6 Johnson 087 $33,326 36.9

7 Marshall 123 $41,576 33.1

8 Menard 129 $46,596 39.6

9 Montgomery 135 $33,123 43.2

10 Piatt 147 $45,752 37.2

11 Putnam 155 $45,492 35.3
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Rocky Mountain Transload Inc
Windsor, Colorado
Analysis county: Weld (FIPS 123)

Table B-17: Threshold values calculated for Rocky Mountain Transload Inc

Treated
county | 10% Threshold 15% Threshold
value
Median HH
Income $42,321 | $38,089 | $46,553 | $35,973 | $48,669
Population
density 45 41 - 29 e
(persons per
sg. mi.)

Freeway accessCounty has direct access t@% andl-76.

Counties meeting both preferences (10%N/A
Additional counties meeting both preferences (20%)Teller

Addi ti onal counties meeting O Mdoffat*aQurayHbEa | nc o me
Platar, Denver*
Addi tional countieenmeetyidongr @MNBp enhatei ¢ 1 0Bo)

Addi tional counties meeting O MsakkjGarfieldHadmand, nc o me
Gunnisori, San Miguel, El Paso, Hinsdafe Rio Blancd, Cheyennt, Archuleta
Addi tional counti es meoreferenoeq20%)Bonumitl at i on Densi

* Eliminated due to low level of freeway access compared to treated county.
** Eliminated due to existing transload facilities.

Table B-18: Summary of control counties identified forRocky Mountain Transload Inc

CONTROL FIPS MEDIAN HH POPULATION DENSITY
COUNTY CODE INCOME (PERSONS PER SQ. Ml.)

1 El Paso 041 $46,844 242.7

2 Garfield 045 $47,016 14.8

3 Grand 049 $47,759 6.65

4 Lake 065 $37,691 20.3

5 Summit 117 $56,587 38.0

6 Teller 119 $50,165 36.8
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Savage Bakken Petroleum Services Hub
Williston, North Dakota
Analysis county: WilliamgFIPS 105)

Table B-19: Threshold values calculated for Savage Bakken Petroleu®ervices Hub

Treated
county 5% Threshold 10% Threshold
value
Median HH
Income $31,491 | $29,916 | $33,065 | $28,341 | $34,640
Population
density - 10 " o »
(persons per
Sg. mi.)

Freeway accessAccess 194 is twocounties to the south. No direct freeway access.

Counties meeting both preferences (10%)Valstr, Stustmah
Additional counties meeting both preferences (20%)Ramsey, Trail

Addi tional counties meeting O:BevhanaStarkhiH | nc ome
McLean, Wells, Foster, Barnes*, Towner, Cavalier, Renville, Golden Valley**, Billings**,

Dunn**

Addi tional counties meeting OMApul ati on Densi

* Eliminated due tdhigh level of freeway access compared to treated county.
** Eliminate due to proximity to a county containing a different newly constructed transload
facility.

Table B-20: Summary of control counties identified for Savage Bakken Petroleum Services

Hub
CONTROL FIPS MEDIAN HH POPULATION DENSITY
COUNTY CODE INCOME (PERSONS PER SQ. ML)
1 Bowman 011 $31,906 2.8
2 Cavalier 019 $31,868 3.2
3 Foster 031 $32,019 5.8
4 McLean 055 $32,337 4.0
5 Renville 075 $30,746 2.9
6 Towner 095 $32,740 2.8
7 Wells 103 $31,894 4.0
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Savage Services
Elko, Nevada
Analysiscounty: Elko (FIPS 007)

Table B-21: Threshold values calculated for Savage Services (Elko, Nevada)

Treated 10% Threshold 20% Threshold
county value
mg(oj:ﬁg HH $48,383.00 | $43,544.70| $53,221.30| $38,706.40| $58,059.60
Population density
(persons per sq. 3 3 4 3 4
mi.)

Freeway accessCounty has direct access t80

Elko county has the second highest median income and the tenth lowest population density out

of seventeen counties. Thecensaireaeaned masiy micloamn
how similarity has been defined in this analysis. The state being split into only seventeen

counties doesndét allow for a | arge pool of co
or contain an existing transloadfedi t y. For t hese reasons, the ©6c¢c

instance were chosen more loosely than in previous steps.

Counties meeting both preferences (10%N/A
Additional counties meeting both preferences (20%)N/A

Table B-22. Summary of control counties identified forSavage Services (Elko, Nevada)

CONTROL FIPS MEDIAN HH POPULATION DENSITY
COUNTY CODE INCOME (PERSONS PER SQ. Ml.)
1 Churchill 001 $40,808 4.8
2 Esmerelda 009 $33,203 0.3
3 Lincoln 017 $31,979 0.4
4 Mineral 021 $32,891 1.3
5 Pershing 027 $40,670 1.1
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Savage Services
Big Spring, Texas
Analysis county: Howard* (FIPS 227)

* This county also contains an existing transload facility.

Table B-23: Threshold values calculated forSavage Services (Big Spring, Texas)

Treated 10% Threshold 20% Threshold
county value
mgg:ﬁg HH $30,805.00 | $27,724.50| $33,885.50| $24.644.00| $36,966.00
Population density
(persons per sq. 38 35 42 31 46
mi.)

Freeway accessCounty has direct access t@0 and US37.

Counties meeting both preferences (10%Bee, Brown**, Hale, Hopkins***, Jasper,
Kleberg**, Navarro, Polk**, Rains, San Jacinto, Wharton**

** Eliminated due to low level of freeway accessmpared to treated county.
*** Eliminate due to an existing transload facility.

Table B-24: Summary of control counties identified forSavage Services (Big Spring, Texas)

CONTROL FIPS MEDIAN HH POPULATION DENSITY
COUNTY CODE INCOME (PERSONS PER SQML.)

1 Bee 025 $28,392 36.8

2 Hale 189 $31,280 36.4

3 Jasper 241 $30,902 36.7

4 Navarro 349 $31,268 41.5

5 Rains 379 $33,712 35.3

6 San Jacinto 407 $32,220 35.4
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Van-G Logistics
Selma, California
Analysis county: Fresno* (FIPS 019)

* This county contains an existing transload facility.

Table B-25: Threshold values calculated for VarG Logistics

Treated

10% Threshold 20% Threshold
county value
mgg:ﬁg HH $34.725.00 | $31,252.50| $38,197.50| $27,780.00| $41,670.00
Populationdensity
(persons per sq. 133 120 147 107 160
mi.)

Freeway accessCounty has direct access t& hnd California State Route 99.

Counties meeting both preferences (10%Butte
Additional counties meeting both preferences (20%)Sutter

Addi ti onal counties meeting O Mmpgehial*h KerhH | nc o me
Mariposa***, Mendocino***, Colusa***, Glenn***, Sierra**, Plumas**, Lassen**, Shasta
Addi ti onal counties meeting O:FBanmBarkmatai on Densi

** Eliminated due to low level of freeway access compared to treated county.

*** Of the counties listed, these have the greatest difference in population density compared to
the treated county. For this reason, they are eliminated.

Table B-26: Summary of control counties identified forVan-G Logistics

CONTROL FIPS MEDIAN HH POPULATION DENSITY
COUNTY CODE INCOME (PERSONS PER SQ. ML)
1 Butte 007 $31,924 121.1
2 Kern 029 $35,446 81.1
3 Santa Barbara 083 $46,677 145.2
4 Shasta 089 $34,335 42 .4
5 Sutter 101 $38,375 129.7
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Watco Transloading
Fairview, North Dakota

Analysis county: McKenzie county (FIPS 053)

Table B-27: Threshold values calculated for Watco Transloading

Treated 10% Threshold 20% Threshold
county value
mggﬁg HH $29,342.00 | $26,407.80| $32,276.20| $23,473.60| $35,210.40
Population density
(persons per sq. 2 2 Z 2 3
mi.)

Freeway accessAccess t0494 is one county to the south. No direct freeway access.

Counties meeting both preferences (10%Bowman, Hettinger, Adams, RenvitleLogan
Additional counties meeting both preferences (20%)Emmons, Townér

* Eliminated due to low level of freeway access compared to treated county.

Table B-28: Summary of control counties identified forWatco Transloading

CONTROL FIPS MEDIAN HH POPULATION DENSITY
COUNTY CODE INCOME (PERSONS PER SQ. ML)
1 Adams 001 $29,097 2.6
2 Bowman 011 $31,906 2.8
3 Emmons 029 $26,119 2.8
4 Hettinger 041 $29,209 2.4
5 Logan 047 $27,986 2.3

143



APPENDIX C: R Script

#Transload facilities economic impact analysis
#Author: Molly Burke (mcburke2@ncsu.edu)
#Last updated 6/18/2021

library(tidyverse)
library(viridis)
library(ggplot2)
library(hrbrthemes)
library(patchwork)
library(directlabels)
library(RColorBrewer)
library(gghighlight)

#lmport csv file containing historic business data records
#Remove rows containins NA values
Facilitylnfo <- na.omit(read.csv("Facilitylnfo.csv",
colClasses = c(‘'numeric’,
rep(‘character’,10),
rep(‘'numeric',4))))

#Assign subtitle and label text used in plots
FacilityInfo_subtitle < "Facility Name (City, State)"
FacilitylInfo_label < "Year of Gonstruction: 2000"

#Define list including name of treated county and control counties
FacilityInfo_counties <list('Treated County’, 'A','B','C",'D','E','F’)

#Grouping observations by record yr and county, calculating % differences

Facilitylnfo_grpd_cads < prent_diff_calcs(grouping(Facilitylnfo),
FacilityInfo_counties,2000)
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#Plotting % diff in emp

Facilitylnfo_sumemp_plot <prcntdiff_sumemp_plot(Facilitylnfo_grpd_calcs,
‘Treated County’, 2000,
Facilitylnfo_subtitle,
FacilityInfo_label)

#Plotting % diff in sales volume

FacilityInfo_sumsv_plot <prcntdiff_sumsv_plot(Facilitylnfo_grpd_calcs,
‘Treated County', 2000,
FacilityInfo_subtitle,
FacilityInfo_label)

#Plotting %diff in emp for each county (both treated and control) individually

FacilityInfo_sumemp_grpplt<prentdiff_sumemp_groupplot(
FacilityInfo_grpd_calcs, Treated County', 2000,Facilityinfo_subtitle,
Facilitylnfo_label)

Facilitylnfo_sumemp_grpplt

#Plotting %diff in sv for each county (both treated and control) individually
FacilityInfo_sumsv_grpplt <prcntdiff_sumsv_groupplot(Facilitylnfo_grpd_calcs,
"Treated County2000,
FacilityInfo_subtitle,
FacilityInfo_label)
Facilitylnfo_sumsv_grpplt

#Calculating average % difference values for control counties
FacilityinfoCompCainties < comparison_avg_calc(Facilitylnfo_grpd_calcs,
‘Treated County’)

#Adding avg. of control counties to % diff in emp plot
Facilitylnfo_emp_avgplot <Facilitylnfo_sumemp_plot+

geom_line(data=FacilitpfoCompCounties,aes(x=archive_version_year,y=avg_pd_emp),

color="#FAC800",lwd=1)+
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geom_label(x=2015, y 0.25,label="Average dh Similar Counties’,
size=4, color="#FAC800")

#Adding avg. of control counties to % diff in sv plot
FacilityInfo_sv_avgplot <Facilitylnfo_sumsv_plot+

geom_line(data=FacilityinfoCompCounties,aes(x=archive_version_year,y=avg_pd_sv),

color="#FAC800",lwd=1)+

geom_label(x=2015, y .25,
label='Average ofn Similar Counties',
size=4, color="#FAC800")

#Plotting % differences in emp and sv with similar county averages side by side
((Facilitylnfo_emp_avgplot + ylimQ.5,0.5))|(Facilitylnfo_sv_avgplot + ylir{§.50.5)))/
guide_area()+ plot_layout(widths=c(1,1),heights=c(1,0.05),guides = 'collect’)

#Repeating previous calculations after isolating transportation and warehousing

FacilityInfo_freight < filter(Facilitylnfo,startsWith(primary_naics_code,'48")|
startsWith(primary_naics_code,'49")

Facilitylnfo_frght_grpd_calcs<prcnt_diff_calcs(grouping(Facilitylnfo_freight),
FacilityInfo_counties,2000)

FacilityInfo_frght_sumemp_plot-<prcntdif_sumemp_plot(Facilitylnfo_frght_grpd_calcs,
'Suffolk’, 2000,
Facilitylnfo_subtitle, Facilitylnfo_label)

FacilityInfo_frght_sumsv_plot <prcntdiff_sumsvplot(Facilitylnfo_frght_grpd_calcs,
'Suffolk’, 2000, Facilitylnfo_subtitle,
FacilityInfo_label)

FacilityInfo_frght_sumemp_grpplt-prentdiff_sumemp_groupplot(Facilitylnfo_frght_grpd_calcs,

'Suffolk’, 2000,

146



FacilityInfo_subtitle,
FacilityInfo_label)

#Calculating average % difference values for similar counties
FacilityinfoCompCounties_frght-<comparison_avg_calc(Facilitylnfo_frght_grpd_calcs,
‘Treated County’)

Facilitylnfo_frght_emp_avgplot <FacilityInfo_frght_sumemp_plot+
geom_line(data=FacilityinfoCompCounties,aes(x=archive_version_year,y=avg_pd_emp),
color="#FAC800",lwd=1)+
geom_label(x=2015, y 0.25,label="Average dh Similar Counties’,
size=4, color="#FAC800")

Facilitylnfo_frght_sv_avgplot <Facilitylnfo_frght_sumsv_plot+
geom_line(data=FacilityinfoCompCounties_frght,aes(x=archive_version_year,y=avg _pd_sv),
color="#FAC800",lwd=1)+
geom_label(x=2015, y 0.25,
label='"Average ofn Similar Counties’,
size=4, color="#FAC800")

#Plotting % differences in emp and sv with similar county averages side by side
((Facilityinfo_frght_emp_avgplot + ylimQ.75,0.5)+
ggtitle(label = "% Differene in sum of employment relative to year of construction (NAICS '48' & '49")")|
(Facilitylnfo_frght_sv_avgplot + ylimQ.75,0.5)+
ggatitle(label = "% Difference in sum of sales volume relative to year of construction (NAICS "48)'g))/
guide_area()+ plot_layout(widths=c(1,1),heights=c(1,0.05),guides = 'collect’)

#Calculating differences between treated county and control counties
Facilitylnfo_trtd_county <subset(filter(Facilitylnfo_grpd_calcs,county _name=="Treated Cqunty"'
select = c(archive_version_year,
percent_diff_ sum_emp,
percent_diff_sum_sv))
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FacilityInfo_diff <- filter(merge(FacilityinfoCompCounties,Facilinfo_trtd_county,
by="archive_version_year"),
archive_version_year >= 2000)
Facilitylnfo_diff$emp_diff < Facilitylnfo_diff$percent_diff_sum_emypFacilitylnfo_diff$avg_pd_emp
Facilitylnfo_diff$sv_diff < Facilitylnfo_diff$percent_diff_sum_svFacilitylnfo_diff$avg_pd_sv
Facilitylnfo_diff$facility_name <'Facility Name'

FacilityInfo_trtd_county_frght <subset(filter(Facilitylnfo_frght_grpd_calcs,county_name=='Treated County'),
select = c(archive_version_year,
percent_diff_sum_emp,
percent_diff sum_sv))

FacilityInfo_frght_diff < filter(merge(FacilityinfoCompCounties_frght,Fatylinfo_trtd _county_frght,
by="archive_version_year"),
archive_version_year >= 2000)
Facilitylnfo_frght_difffemp_diff < Facilitylnfo_frght_diff$percent_diff sum_emyacilityinfo_frght_diff$avg pd_emp
Facilitylnfo_frght_diff$sv_diff < Facilitylnfo_frght_diff$percent_diff_sum_svFacilitylnfo_frght_diff$avg_pd_sv
Facilitylnfo_frght_diff$facility_name <'Facility Name'

# FUNCLIONS —---m oo oo

#Name: grouping
#Purpose: Group records associated with the same year and county, sum employment
#and sales volume in each group.
#Argument: Dataframe containing business records
grouping < function(facilityinfo){
return_info < facilityinfo %>%
group_by(archive_version_year,
county _name ) %>%
summarize(count_by_site = n(),
sum_emp = sum(employee_size location),
sum_sv = sum(sales_volume_dtion))
return(return_info)
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}

#Name: prcnt_diff_calcs
#Purpose: Calculate % difference with respect to base year (facility's
#construction year)
#Arguments: Dataframe containing business records, list containing name of
#treated county and control atties, facility's estimated construction year
prcent_diff_calcs <function(facilityinfo, counties, constructionyr){
ref_data <tibble()
ref_data$county name ¥
ref_data$count_by site ©
ref_data$sum_emp-9
ref_data$sum_sv-0
for(i in 1:length(counties)){
current_row < filter(facilityinfo,
county_name == counties[[i]] &
archive_version_year == constructionyr)
ref_datali,1] < countiesi]
ref_datal[i,2] < curent_row[1,3]
ref_datal[i,3] < current_row|[1,4]
ref datali,4] < current_row[1,5]
}
facilityinfo$percent_diff_site_count-<Q
facilityinfo$percent_diff_ sum_emp-©
facilityinfo$percent_diff_sum_sv-<0

return_calcs <tibble()

for(i in 1:length(counties)){
current_rows <filter(facilityinfo, county_name == counties[i]])
current_ref_data<filter(ref_data, county _name == counties[[i]])
length_rows <nrow(current_rows)
if(length_rows > 0){
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for(j in 1:length rows){
X2_site_count <current_rows[j,3]
x1 site_count <current_ref data[1,2]
X2_sum_emp <current_rowsJj,4]
x1 sum_emp <current_ref data[1,3]
X2_sum_sv <current_rowsJj,5]
x1 sum_sv <current_ref di&a[1,4]
current_rowsJj,6] <round((x2_site_couml_site_count)/x1_site_count,2)
current_rowsJj,7] <round((x2_sum_emgl sum_emp)/x1_sum_emp,2)
current_rowsJj,8] <round((x2_sum_sx1_sum_sv)/x1_sum_sv,2)

}

return_calcs <rbind(return_calcs, current_rows)

else{}

}

return(return_calcs)

}

#Name: prentdiff_sumemp_plot
#Purpose: Create plot of % diff. in emp versus year
#Arguments: Datafrasncontianing historic business records, name of treated county,
#facility's estimated year of constructioin, text to be used for subtitle,
#text to be used for label
prentdiff_sumemp_plot <function(facilityinfo,analysis_county,constructionyr,
subtitletext,labeltext){
return_plot <facilityinfo %>%
mutate(highlight=ifelse(county_name == analysis_county,
paste(analysis_county,"County",sep=""),
"Similar Countis")) %>%
ggplot() +
geom_line(aes(x=archive_version_year, y=percent_diff_sum_emp, group=county _name,
color=highlight, size=highlight)) +
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labs(x="Year of Record', y= "% Difference in Sum of Employment’) +
geom_vline(xintezept = constructionyr, lwd = 1, color = "#427E93") +
scale_color_manual(values = c("lightgrey”,"#D14905")) +
scale_size_manual(values=c(0.2,1.5)) +
ggtitle(label =
"% Difference in sum of employment relative to year of construction”,
subtitle = subtitletext) +
theme_ipsum() +
geom_label( x=constructionyr, y = Inf,
vjust = 1.5,
label=labeltext,
size=4, color="#427E93") +
theme(
legend.position = 'bottom’,
legend.background = element_rect(fill=NA,color="lightgrey",size=0.5),
legend.title = element_blank(),
legend.text = element_text(size=12),
plot.title =element_text(size=14),
axis.title.x = element_text(size=12),
axis.title.y = element_text(size=12),
panel.border = element_rect(color="lightgrey",size=0.4,
fill=NA)
)

return(return_plot)

#Name: pentdiff_sumsv_plot

#Purpose: Create plot of % diff. in sv versus year

#Arguments: Dataframe contianing historic business records, hame of treated county,
#facility's estimated year of constructioin, text to be used for subtitle,

#text to be used for label

prentdiff_sumsv_plot <function(facilityinfo,analysis_county,constructionyr,
subtitletext,labeltext){

151



return_plot < facilityinfo %>%
mutate( highlight=ifelse(county_name==analysis_couatygalysis_county, "Other")) %>%
ggplot() +
geom_line(aes(x=archive_version_year, y=percent_diff_sum_sv, group=county_name,
color=highlight, size=highlight)) +
labs(x="Year of Record', y='% Difference in Sum of Sales Voluime")
geom_vline(xintercept = constructionyr, lwd = 1, color = "#427E93") +
scale_color_manual(values = c("lightgrey","#D14905")) +
scale_size_manual(values=c(0.2,1.5)) +
theme(legend.position="none") +
ggtitle(label =
"% Difference in sum of sales volume relative to year of construction”,
subtitle = subtitletext) +
theme_ipsum() +
geom_label( x=constructionyr, y=Inf,
vjust = 1.5,
label=labeltext,
size=4, cabr="#427E93") +
theme(
legend.position="none",
plot.title = element_text(size=14),
axis.title.x = element_text(size=12),
axis.title.y = element_text(size=12),
panel.border = element_rect(color="lightgrey",size=0.4,
fill=NA)
)

return(return_plot)

}

#Name: prentdiff_sumemp_groupplot

#Purpose: Create plot of % diff. in emp versus year for treated county and all
#control counties individually

#Arguments: Dataframe contianing historic business records, hame of treated county,
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#facility's estimated year of constructioin, text to be dsedubititle,
#text to be used for label
prentdiff_sumemp_groupplot-4unction(facilityinfo,analysis_county,constructionyr,
subtitletext,labeltext){
return_plot < facilityinfo %>%
ggplot( aes(x=archive_versiopear, y=percent_diff_sum_emp,
group=county _name)) +
labs(x="Year of Record', y='% Difference in Sum of Employment’)+
geom_area(fill="#808080") +
geom_vline(xintercept = constructionyr, lwd = 1, color = "#D14905") +
themelegend.position="none") +
ggtitle(label =
"% Difference in sum of employment relative to year of construction”,
subtitle = subtitletext)+
theme_ipsum() +
theme(
legend.position="none",
plot.title = elementtext(size=14),
axis.title.x = element_text(size=12),
axis.title.y = element_text(size=12),
panel.border = element_rect(color="darkslategrey",size=0.4,
fill=NA),
panel.spacing unit(0.3, "lines"),
strip.text.x = element_text(size = 10)
)+
facet_wrap(~county_name)
return(return_plot)

}

#Name: prentdiff_sumesv_groupplot

#Purpose: Create plot of % diff. in sv versus year for treated county and all

#control counes individually

#Arguments: Dataframe contianing historic business records, hame of treated county,
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#facility's estimated year of constructioin, text to be used for subtitle,
#text to be used for label
prentdiff_sumsv_groupplot-<function(facilityinfo,aralysis_county,constructionyr,
subtitletext,labeltext){
return_plot < facilityinfo %>%
ggplot( aes(x=archive_version_year, y=percent_diff_sum_sv,
group=county _name)) +
labs(x="Year of Recordy= '% Difference in Sum of Sales Volume')+
geom_area(fill="#808080") +
geom_vline(xintercept = constructionyr, lwd = 1, color = "#D14905") +
theme(legend.position="none") +
ggtitle(label =
"% Difference in sum of sales vohe relative to year of construction”,
subtitle = subtitletext)+
theme_ipsum() +
theme(
legend.position="none",
plot.title = element_text(size=14),
axis.title.x = element_text(size=12),
axis.title.y =element_text(size=12),
panel.border = element_rect(color="darkslategrey",size=0.4,
fill=NA),
panel.spacing = unit(0.3, "lines"),
strip.text.x = element_text(size = 10)
)+
facet_wrap(~county_name)
return(return_plot)

}

#Name: comparison_avg_calc

#Purpose: Calculate avgs. of % diff. in emp and sv in control counties

#Arguments: Dataframe containing historic business records grouped by year and county,
#name of treated county, name of treatechtpu
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comparison_avg_calc-4unction(facility_grpd_calcs, AnalysisCounty){
analysis_county <rename(subset(filter(facility_grpd_calcs,
county_name == AnalysisCounty),
select =c(county_name,count_by_site,sum_emp, sum_sv,
percent_diff_site_count)),
pd_emp = percent_diff_sum_emp,
pd_sv = percent_diff_sum_sv)
comparison_courgs < na.omit(filter(facility_grpd_calcs, county_name != AnalysisCounty))
working_df < data.frame()
for(i in 2003:2019){
current_yr < filter(comparison_counties, archive_version_year == i)
working_df < rbind(working_df, summariseq@rrent_yr,
avg_pd_emp = mean(percent_diff_sum_emp),
avg_pd_sv = mean(percent_diff_sum_sv)))

}

return(working_df)
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APPENDIX D: Maps showing bcation of facilities included in the spatial analysis

Figure D-1: Transload facilities used in spatial analysis located in Virginia

Figure D-2: Transload facilities used in spatial analysis located in North Carolina
156



