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Methodology

Wait time measurement. A methodology was designed to collect accurate wait times for
vehicles moving southbound through the POE. Wait times are defined as the amount of time
spent waiting in the queue prior to arrival at the primary inspection booth. In order to measure a
wait time, a record must be made of the time that a vehicle arrives at the back of the queue, and a
second record must be made of its arrival time at the booth. The two records typically are
gathered at widely separated locations, so the records must be captured on separate time-
synchronized devices and then joined in post-processing. The truck’s front license plate is used
as the means to join records for a given vehicle — i.e., a person at the back of the queue must
capture both the license plate and the arrival time at the queue, and a person at a booth similarly
must capture a license plate and a timestamp.

Data for queuing model. In addition to the data items needed for wait time measurement, other
data was collected in order to construct and validate a queuing model.

e Radiation Portal Monitor (RPM). Prior to reaching the booth, a truck comes to a halt just
upstream of an RPM, waiting at that point until the booth is clear. A record was captured of
the time at which the truck began moving from the RPM to the booth. When compared to
the time of arrival at the booth, this “RPM departure” record allowed the computation of the
amount of time it takes to roll forward from RPM to booth, which is called the “transition
time” within various reports.

e Booth departure. A record was made of the time at which the truck’s inspection was
completed. Comparing this record to the booth-arrival record allows computation of the
amount of time involved in the inspection process, which is the “service rate” value needed
within a queuing model.

o Departure obstruction. A simple yes/no record was made of whether a truck was able to roll
away from the booth in an unobstructed manner upon conclusion of the inspection. At times
trucks are unable to do so, typically because they have been directed to enter a secondary
queue of trucks waiting for a non-intrusive inspection via a VACIS scanner. If a truck has an
obstructed departure, then the next truck in line is unable to advance to the booth. A modeler
needs to know that the normal flow of trucks has been suspended due to obstructions.

Equipment and software. Records were collected on two different kinds of personal digital
assistant (PDA) handheld devices. Most PDAs were Palm Tungsten E2, which were chosen by
the BPRI several years ago because of their long battery life and their programmability. The
Palm PDAs are no longer available, though, and the PDA inventory was therefore augmented for
this project with Apple iPod Touch devices, which were chosen primarily because of the
possibility of using the same programming software.

Custom data-collection screens were developed with Pendragon Forms software. Version 5.1
was used to build the screens used on the Palm PDAs, and Version 6 was used for the iPods.
The same basic screen-definition program was portable between Version 5.1 and Version 6,
allowing for essentially identical operation of the two kinds of PDAs.

Time synchronization. It is possible to set the time on a Palm PDA to the nearest second, so the
entire set of Palms was kept in good synchronization. The iPods could be set only to the nearest
minute, so care was taken to deploy certain kinds of PDAs only at certain stations. (A detailed
description of the stations follows below.) For all stations at which it was important that




timestamps be accurately comparable to those collected elsewhere (e.g., the booths and the queue
end for trucks, where one measurement is later subtracted from the other), the Palm PDAs were
deployed. Two stations were relatively insensitive to exact timing—the “parking lot” station, at
which it was only necessary to record the presence of a given truck, and the “bus” station, where
both the queue-end and booth measurements were collected upon a single PDA. The iPods were
used primarily for those stations.

For the NEXUS traffic, a crew member recorded the time at which a vehicle entered the queue,
but no crew member was deployed at the booths. Instead, CBP provided a daily record of the
license-plate readings captured automatically at the booth. It was therefore necessary to collect
“dummy” readings using the PDAs in order to calculate the differential between the timestamps
we collected and the timestamps assigned by CBP (which are based upon a nationwide clock-
time used for passenger processing). When receiving a CBP data file, we would then apply the
necessary differential to CBP timestamps, prior to performing the subtraction that would indicate
the wait time for a NEXUS car.

Data processing. At the end of each day, data from all PDAs was uploaded to a single computer,
with the Pendragon software placing all records into a single Microsoft Access data file.
NEXUS data was received from CBP in the form of an Excel file. A correction factor was
applied to the NEXUS timestamps, as discussed above. The combined data file was then sorted
by license plate number, and obvious license-plate mismatches were corrected (i.e., one person
enters a zero, another enters the letter “O”). Some custom SQL queries were then run to merge
records pertaining to a single vehicle and to compute wait times. Any truck that stopped in the
parking lot while proceeding through the queue to the booths was excluded from the wait time
calculations. Data was then summarized in a format as specified by CBP, for email delivery to
CBP the following morning.

Upon conclusion of both field phases, a more extensive “data cleaning” effort was undertaken, in
which the less obvious license-plate mismatches were resolved. This effort resulted in the
addition of over 500 records to the database, so results presented in the earliest reports are
revised in this report, taking advantage of the larger set of data.

Site Geography and Data Collection Posts

Photos 1 and 2 show the geography of the southbound approach to the Blaine POE. Photo 1
shows the historic configuration of lane and booth usage. Of particular note is the green FAST
lane shown on B.C. Highway 15. Using that lane, FAST trucks typically proceed directly to a
dedicated FAST booth, while standard trucks follow the orange route through a parking lot,
eventually reaching the other two booths. In the pilot configuration (Photo 2), FAST trucks
follow the path of standard trucks, and the three truck booths are shared among all truck traffic.

In the pilot configuration, the highway lane released from FAST usage was made available for
other modes. Specifically, buses benefited from a dedicated lane that extended much farther
upstream from the POE than had been the case in the historic configuration. It was intended that
this dedicated bus lane would alleviate some issues related to the inability of buses to reach the
booths because of blockages by other traffic modes. Additionally, in the region immediately
upstream of the automobile booths, a third automobile approach lane was provided in the pilot
configuration. It was believed that the third lane might facilitate a better flow of vehicles to the
inspection booths for both standard and NEXUS cars.



Photo 1: B.C. Highway 15 Historical Configuration:
Dedicated FAST Highway Lane and Inspection Booth
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9 Field Crew Posts (Baseline):
1 each within 3 booths
1 in parking area
2 to jointly measure the end of the standard queue
1 to measure the end of the FAST queue
1 to measure the end of the NEXUS queue
1 to measure the bus queue (both ends)
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