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St. ‘Clair and Detroit Rivers . Study of Institutional Impacts
‘Highway Border Crossings of New Technology Applications

ES-1-

EXECUTIVE SUMMARY

ES-1' * THE NEED FOR ADVANCED TECHNOLOGY .

The purpose of the study was to investigate the institutional issues which related to
N the proposed improvements to border crossings at the three major highway crossings
e i of the Detroit and St. Clair Rivers. - The vision established for the project calls for
-+ improvements that could-eventually result in a move toward a virtually seamless and

transparent border for both commercial and private passenger movements.

“'The study deals with the Blue Water Bridge, the Ambassador Bﬁdge and the Detroit- -
- Windsor  Tunnel. © These crossings - are -critical - links “in the - major highway
" transportation network of southern Ontario and the: mid-western - United States

. ‘connecting ‘major highways .and interstate routes of both countries. = The North
" American automotive industry, which is focussed along the highway corridors leading

-“to these crossings, accounts for a major share of goods movement across the border

“:at these crossings.” Recent trends in goods movement involving "just in time delivery"”

“and "mventory on wheels" has emphasized the importance of these crossings in

- minimizing traffic delays for goods movement. - -

~-Since. 1984, there has been a 40 percent increase in vehicle trips, up to 2.7 million
trucks, and 18.9 million passenger cars annually at these border _crossi:ngs.' Statistics
indicate that over 25% of U.S.-Canada trade crosses between Ontario and Michigan,

* and over 2/3-is carried by truck: The U.S:-Canada and North American Free Trade

- agreements are expected to increase commercial shipments. The Windsor Casino is

expected to add another 4 million annual person trips at these crossings. This
x growing demand when combined with increasing pressure on governments to limit the
costs of all services such as customs and immigration inspections points towards the

" need to consider alternatives which would allow us to "do more with less".

o " " There is a diverse group of stakcholders who have an interest in these crossings,

including the five owners and operators of the three crossings, the customs and

" -Marshall Macklin Monaghan / KPMG 7 JHK & Associates / Constance Consultants 1608G
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of New Technology Applications ‘Highway Border Crossings

ES-2

immigration agencies of both countries and a wide range of crossing users including
shippers, carriers, manufacturers, brokers and individual drivers who may be
commuters or recreational ‘users. “Moreover, the economic development and trade

interests of both countries are dependent upon good access across the border.

 There are ongoing improvements at all of the crossings-focused on improving toll
“collection, improving traffic operations in the plaza areas, and providing additional
“ capacity at customs and immigration. ‘Furthermore, there is serious consideration of

‘twinning the Blue Water Bridge.

- In -addition to North American Free:'Trede,i--other government -initiatives such as
“Customs 2000 in Canada and the U. -S. Customs Modernization Act to improve
- customs: processes ‘are important considerations at this border. . There have been a
number of examples and experiments with improving the movement of goods and
~people across the ‘border such as the PACE program at the Washington/British

Columbia border. ‘There are major initiatives on the part of customs in both countries
to implement electronic data interchange for the road transport mode which will ease
the paperwork required for customs processing at the borders. The -Advantage I-
75/AVION initiatives to automate fruck clearance through inspection stations from
Florida through Ontario will establish a market of AVI-equipped trucks which can be

- mtegrated with technology at the border.” Similar 1mtlal:1ves are proposcd in other

major hlghway corridors near the Canada-U S border

- All-of these initiatives -and ‘pressures point to :opportunities for-the -application of

" automatic vehicle identification technologies to ease the border crossing process.

* HOW ADVANCED TECHNOLOGY WOULD WORK . .

Extensive discussions with users and involved paﬂioip_ants;_.indiand_g willingness to
move towards new technologies which can improve the situation at the border
crossing. The technology application under conmderanon would include the following

components

16080
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Highway Border Crossings of New Technology Appllcattons
ES -3
Vehicles  would “be - equipped - with - two-way: transponders capable of

communicating with antennas located in the vicinity of the border crossing. The
transponders would be capable of providing identification of the driver and/or
the vehicle. More sophisticated versions of the transponders could accommodate

*advanced “applications -'such as “details on the cargo mamfest camed on

commerc1al vehlcles, or toll accounts.

Antennas would detect the approach of a vehicle to the toll plaza and would

~ provide information on ‘the ‘identity of the vehlcle or drlver to the toll agencies
 as well as to customs and nmmgratlon : R

The vehicle would be identified as a vehicle or driver with a toll account and
could be processed d1rectly through the toll with a charge to the toll account for

- the user.

The antenna would commumcate to the driver via a visual and audible out;iht ,
on the in-vehicle transponder to indicate whether the toll account status would
allow the vehicle to use the automated toll lane REREE

Authorized vehicles would be permitted to use dedicated lanes reserved only for
_ _enrolled vehicles to by-pass queues at both the toll plaza and the customs and

nnnngratlon plaza

‘Weigh-in-motion scales would be prov1ded for automatlc Wexghmg of trucks and
.calculatlon of truck tolls :

More sophisticated versions of the transponder tags could allow vehicles to carry
the toll value on the vehicle which would allow distributed toll accounting.

‘Otherwise centralized accounts would be. maintained by the toll_;author_ity.

Once the vehlcle has cleared the toll bamer, a_ second antenna would

~ communicate to the driver whether the vehtcle was authonzed to proceed

through dedicated lanes at the customs/unrmgratlon mspectmn or to use a

* normal inspection Tane.

A third set of antenna in the vicinity of the customs iuspectiou plaza would

_ identify vehicles and ensure that they were processed through the appropriate

~ lanes.

Marshall Macklin Monaghan / KPMG 7 JHK & Associates /-Constance Consultants ' 16080
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ES-3.

+-10) - A verification system would be in place which could include video enforcement

-'tcchnology to record those ‘vehicles. that may be usmg the lanes in a non-
'-:'authonzedfashron ' G

- '11)-.'--Strmgent enforcement procedures and penaltxcs would be in place to penalize

those who make unauthorized use of the lane in order to ensure that the
dedlcated lanes were reserved for authonzed Husers.

212y Each of the_ participating agcncics, -_-mcludmg:.toll, customs and immigration

‘would have their own computer systems to interface with the AVI control
computer at each crossing. '

'INSTITUTIONAL ISSUES =

CROSSING OWNER/OPERATOR ISSUES

During this study, a wide range of institutional issues were identified and discussed

involving the various parties. These issues can be summarized as follows:

| The three crossmgs are ur;der the 'operating' a'uthority. of a total of '_ﬁvé agencies, with

only the Ambassador Bridge being under a single owner/operator. These agencies

 share a progressive approach which supports the integrated application of advanced

technologies, so long as it applies to all crossings and to toll as well as customs and

-, .- imnmigration operations. . . . ..

“The orinéipal issues raised by the ownerlopérators'include the following:

 Automated Toll Collection

Vehicle \fotmneé have l;rxcréés.éd.draroat.icall.y. ._With_ over 40% growth since 1984, and |

growth is expected to continue.

2

* Electronic toll collection (ETC) offers thie most cost-effective approach to maximizing

user convenience, minimizing congestion and effectively utilizing available crossing

16080
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- “capacity. ETC has added beneﬁts of improved accounting, reduced cash handling,
“'and enhanced schcduhng and stafﬁng techmques ' :

“Integration with Customs and.hnmigration

Sd -+~ Automation of toll collection will only be fuily effective at these crossings if it is
combined with AVI applications which can enhance the traffic pi_:oces_sing at the
customs and immigration (C & I) control line. Without C & I automation, ETC alone
may not be justified. | r

Competitive Position

- The owner/operators want to-see application of advanced techr;olqg_ies simultaneously
at all three crossings. This will ensure that the current market share at each crossing

' remains balanced.

Consistency with Other Technologies

It is important that the technology chosen at this border crossing is compatible and
consistent with IVHS - related technologies elsewhere. This includes initiatives such

as the Advantage I-75/AVION projects, other "smart corridor” projects, and crossings
elsewhere on the Canada - U.S.A. border.

Toll Integration with Other Crossings

Implementation of AVI technology will provide for toll accounts which can be pre-

. authorized and automancaliy taken from eustomer toll accounts at each crossing. A
..single AVI tag will be issued to identify the dnver/vemcle Tins smgle tag must be

" . recognized by the toll agency at each crossmg, and will be the 1dent1ﬁer to determine

. whether the driver has a toll account at the SpeCIﬁC crossmg

Depending on the sophistication of the fééhndlogy,ﬂthe é:céounts rhay be "centralized"
at the toll aunthority, or "distributed" with the toll funds resident on the vehicle tag.

N
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ES..-: -

The convenience to users can be greatly enhanced by an integrated toll arrangement

which permits use of any of the three .crossings with a single universal toll account,

rather than as many as five individual toll accounts. The solution would be a

clearing-house arrangement by which a third-party agency would hold the toli account

funds and distribute them to the applicable crossing in accordance with usage. The
* clearing- _house would protect pnvacy and conﬁdentlallty of ‘data arnong the three.
'operators o '

User Fees

As the revenue collection agency at each crossing, the owner/operators may be locked
' upon to collect a user fee to help fund the 1mplementat10n and the ongomg operation

" and maintenance of the systems " ‘Such add1110nal user fees w111 requu:e careful

consideration with rcspect to issues such as:

-1

should a user fee be applied as a toll surcharge?
. applied to AVI users only? (those who benefit most)

e "appl'ied to all :crossirtg'users'? (on the 'grounds'that all users benefit from the
-+ -improved capacity, as they would if physical capacity was added).

e how much should the user fee cover? = - of capital cost
. - of operating and maintenance costs

e are there other means to collect user fees?
N _Queuing_ and De_dicatt_e_d Lanes _

' 'I‘hc conscnsus emergmg from th15 study mdlcates that a dedlcated AVI lane must be
h prov1ded (preferably one each for commcrc1al vehlcles and for passenger cars) at both
" toll collectlon and at C & I mspectlon Thc dcdxcated lane is considered necessary’

to maximize the time savmgs for users, thereby attracting the maximum possible

~ enrollment to justify the investment.

16080 " Marshall Macklin Monaghan / KPMG / JHK & Associates / Constance Consultants £
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- 'The physical layout varies considerably at each end of each crossing. The dedicated
~lane must be designed to provide direct entry as far back from the toll or C & I lane
as possible to ensure that users can by-pass the longest possible queues of "non-user™

vehicles.

" Although the dedicated lanes will reduce the lanes available for non-automated
processing, the dedicated lanes are expected to attract sufficient traffic to a single lane

so that the vehicle demand in the remaining lanes will be reduced.
* Effective Traffic Control

Pavement markings and signing to clearly designate dedicated lanes for AVI vehicles
- only will be critical to the success of the initiative. The controls must be clearly

understood by both users and non-users.

* In some cases, truck processing occurs to the right of passenger cars on the crossing
approach (i.e. at toll collection), while it switches to the left at the exit from the
crossing (at C & I). The location of the dedi;:ated lanes must be clearly indicated in

advance.

In-Vehicle Communication

The consensus from this study was that some form of in-vehicle communication to

- ‘the driver would be a benefit. The communication could be a visual and andible
signal confirming authorization to use the dedicated lane when approaching both the
toll barrier and C & I inspéctio'n. The capability to indicate status o_f toll account (for

~ example toll deducted, remaining balance) and other word messages is a possibility.

Monitoring and Enforcement

Policies and procedures must be developed to monitor dedicated lane usage to detect

" unqualified users, and to apply appropriate tolls as well as penalties for non-
compliance. Enforcement may initially include staffing the dedicated lanes, video

Marshall Macklin Monaghan / KPMG / JHK & Associates / Constance Consultants 16080
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recording, and procedures to physically apprehend where appropriate, unauthorized

‘users, particularly for attempted evasion of customs -or‘immigration inspection.

Account Management

- Policies ahd-p'roced;n‘e_s must be developed for management of toll accounts. Options

. for -centralized - or distributed .systems. and integration with other crossings are

important issues for operators and for users.

Automated account management will improve the management tools available to the
operators for monitoring vehicle counts and toll collections, simplifying revenue

= collection and counting and for monitoring demand for staffing purposes.
Photo ID - Centrally-Stored Images

- The current computerized technology facilitates maintenance of centrally-stored photo-
- ID images of all enrolled users. The images can be used by operators and by C &

T inspectors to verify authorized users.

IMMIGRATION ISSUES

Canadian and United States immigration officials share common interests and issues.

~-.-One slight opcratid_nal difference is that all primary inspection of persons entering
-.Canada -is ‘undertaken by customs -staff who .are delegated to act on behalf of

: .- Jmmigration ‘Canada -and other. government .agencies. U.S. Customs and U.S.

- Immigration share primary inspection responsibilities at U.S. entry points.

Common immigration issues can be summarized as follows:

Personal Interviews

- . Immigration regulations require all persons to be personally interviewed at the border
.- before being granted entry to either country. However, the personal interview can be

16080
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- undertaken as part of the enrollment process for an automated immigration pre-
*clearance program. The existing PACE (Peace Arch Crossing Entry) initiative on the
British Columbia - Washington state border allows individuals to be enrolled (on an
annual basis) in a system which identifies them with a decal affixed to their vehicle,
and allows use of an express lane to bypass peak period queues. Cbmparablé

programs are operated by both governments to expedite entry into each country.
| 'Enabling Legislations "

Immigration law in Canada permits the use of the PACE type process at any other
border crossings. In the U.S., enabling legislation will be necessary to eXpand the

proéess to other crossings.
" Pre-Screening Low-Risk Tlfa_velleré

- If frequent; low-risk border crossers can be pre-screened for automated clearance, the
staff resources which need to be dedicated to this group will be minimized. Vehicle
monitoring and video imaging technology could be adapted to eventually permit
unmanned operation of automated lanes. Until unmanned operation can be accepted,
even with manned operation, the throughput of an automated lane can excced a

" manned lane where personal contact must be made with each traveller.
" Focus Available Resources

- If low-risk; frequent travellers are pre-screened and authorized to use the automated
lane, the staff resources can be focussed on the remaining travellers, which will

include those higher risk individuals who may be a concem to either country.
Cost Recovery *

- 'The pre-screening process of interviews and background checks will itself require

dedication of staff resources. The net result can be positive if crossings are frequent

enough that normal manual processing of each traveller for every. crossing would (in

Marshall Mackiin Monaghan / KPMG / JHK & Associates / Constance Consultants * : 16080
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‘total), Tequire ‘more time than " the interview and pre-scréening. Furthermore,
~experience with the PACE project has demonstrated that travellers are willing to pay
‘an annual enrollment fee for the convenience, which may defray some or all of the

- administration costs of the pre-clearance interview process.
. Staffing to Workload .

Immigration (and customs) inspection services will continue to be under increasing
pressure to respond to growing border crossing volumes with little growth in staff, or

to "do more with less".
Identification of Individual or Vehicle

Thc PACE system provides identification for a vehicle which may be used by an
enrolled individual and certain other qualified family members. If the antomated
‘technology can proVide for a separate identification for each pre-screened individual,
this would be preferable to iinmigration authorities.

'Automated Lane Operation

The. proposed technology will allow unmanned operation of the automatic lanes.
Monitoring by detectors and video images (or other techniques) would provide for
detection and identification of unauthorized users. Immigration {and customs) have

expressed concerns about the acceptability of unmanned operation. The lanes can be
a _de'signed with a booth which allows for manned operation whenever necessary.

-Effective Tfaffic Operations

Provision must be made for effective traffic operations in the dedicated lane to ensure

maximum benefit to authorized users. Appropriate signing and markings must clearly
““identify the lane so that unauthorized users are aware that it is a reserved lane. There

must be appropriate provisions to detect unauthorized users and to ensure that they

16080 Marshall Macklin Monaghan / KPMG / JHK & Associates / Constance Consultants
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do not obstruct the lane, and that they are directed to secondary inspection areas and

do not avoid required inspections.

Enforcement of Dedicated lape -

There must be appropriate procedures, delays and penalties as required, to discourage
intentional unauthorized use of the dedicated lane and to deal appropriately with

;ui_lauthor_ized users.
'CUSTOMS INSPECTION ISSUES -~

- " The role and the procedures used by Cust0m$ inspection services. in both countries
- continues to evolve, particularly with Free Trade Agreements, with automated

procedures and with the approaching application of Electronic Data Interchange (EDI)

'to the road transport mode. The principal issues for customs are summarized below.

‘Staffing to Workload

Customs is experiencing pressure on available staff resources to address the demand

~at“these crossings. Vehicle volume has increased by over 40% since 1984.

Opportunities to streamline pfocessing of commercial movements through reductions
in paper handling and advance notification of shipments will be welcomed.

Effects of Free Trade

" The Canada - U.S. Free Trade Agreement will result in the elimination of customs
" duties “on ‘most ‘goods over ‘a-10.year period (5 years remaining). However,
“‘monitoring of imports will ‘continue. Free trade is expected to result in increased

" trade activity. < -
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Study of Institutional Impacts St.. Clair and Detroit Rivers
of New Technology Applications , : Highway Border Crossings

ES-12
Paper Handling Reductions -

Both countries have initiated major customs moderﬁization improvements, which
include efforts to more toward EDI and to. reduce. the processing of paper records.
The proposed implementation of AVI strongly supports these initiatives.

‘Integration with Existing Procedures e

Present progress indicates that Customs EDI for road transportation may not be fully
operational until 1994 or 1995. Even when it is, there will likely be shippers and

- carriers who will not be willing or able to use EDI to its fullest advantage. Therefore,
: AVI technology at “the “border, crossmgs shouid bc capable of supportmg and

- complcmentmg cx1stmg customs procedures
" "Flexibility for Future Improvements
AVI technology must be sufficiently robust to be adaptable to future enhancements
. to customs procedures, such as future widespread EDI usage. '

" Issues such as automatcd lane operation, effectlvc traffic operations and enforcement

of dedlcated lanc are similar to.the issues for immigration. -
Response Time

The AVI system must be designed to advise Customs of the identification of

' transponder equipped vehicles -as they approach the toll area. This shoo'ld .provide
" sufficient time for:Customs to match the vehicle to records of the shipment which
were ‘sent to Customs in ‘advance. Alternatively, if the vehicle is equipped with a
more sophisticated transponder which can carry the cargo manifest, there must be

- sufficient response time for Customs to reach a decision on the shipment (i.e., cleared,
not cleared, random inspection), and to communicate the decision to the driver. The
-driver should receive the communication by the time he reaches the mid-point of the

crossing so that he can take action to enter the appropriate lane at C&I inspection.
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Broker Verification

The Customs Broker is involved in many shipments by taking responsibility for the

shipment and payment of appropriate duties. 'The system design must incorporate
- “broker involvement, ‘so that Customs can verify broker actions before clearing

shipments.

- USER ISSUES -

Contacts were made with a wide range of "users” including commercial carriers,
shlppers, brokers and representatives of manufacturing and trucking associations.

Their issues include the following. -

‘Information and Marketing -

There is a need for information and marketing, both for existing customs procedures

aimed at streamlining border crossing, as well as for planned AVI technologies.
- Reduce/Eliminate Paper Work ©

- Users are supportive of stream}mmg procedures to reduce or eliminate paper handling

and repetitive data entry.

Industry is Using EDI

‘Industry representatives noted that EDI is already used extensively in-many sectors;
-including the automotive industry. Many shippers, cartiers and brokers are ready to

expand its apphcatmns to border crossing. .

Cost Justification

.. The costs for in-vehicle equipment, and any other user fees should be modest to

.. encourage maximum enrollment. .
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"Orphan' Technology

Some carriers related previous negative experiences when they were encouraged to

add electronic moniéoring_equipment to their vehicles, only to find that it quickly
* became an "orphan" technology with limited applications and with a limited lifetime.

The concern was expressed that any in-vehicle equipment should be carefully planned
and designed to be compatible with requirements for: other initiatives such as
Advantage I-75/AVION and technology applications at other border crossings.

* Carriers want o avoid multiple equipment needs in their vehicles.

- Leadership

Ihdustry is. looking to government for leadership in defining technology standards and
in funding for implementation at the border crossing.

High Preportion of Regular Users

A high proportion of commercial vehicle crossings are made by a manageable number

_ (perhaps 75 to 100) of carriers. Furthermore, the automotive industry is heavily
“represented among these shipments. Therefore, support for and participation in the

implementation of AVI technology at these crossings can be managed. .

Maximize Enrollment

Industry advocates ehcoilragcmeht for maximum enroliment on automated crossings,
Wthh can be realized through modest technology and enrollment costs and flexible

enrollment requirements and procedures

Maximize Effectiveness

. The effectiveness of the dedicated AVI lanes must be protected to avoid unauthorized

use (accidental and intentional) and to maximize the travel time advantages for

16080
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~ “properly authorized users. Careful attention to signing, marking, driver notification

communications, monitoring and enforcement are essential.

Range of Choices for Users

- - Although man'y. users will be willing and able to fully utilize advanced technology
which incorporates EDI, users expressed the desire for the AVI technology to also
support existing procedures. This will ensure that the maximum number of potential

users can benefit.

Reliability

Dependence on advanced tcchnology raised the usual concerns about reliability, and

uback—up procedures.

ES-3.5 IMPLEMENTATION AND OPERATION ISSUES

Several issues related to implementation and sysfem operation were identified. These

transcend individual agency or user jurisdictions, and relate to the border crossing as

a system.

Co-ordination and Funding for Planning, Design, Installation and Commissioning

- ’/An organizational arrangement is necessary to accomplish these tasks. : At present, the
New.Technology Committee, funded jointly by the two federal governments together

with the provincial and state governments; is providing' overall .co-ordination with

“consultants retained to undertake defined work: programs. .- An allocation of funding
respons1b111ty for capital costs is yet to be resolved.

Organization and Funding for Operations and Maintenance

“ Prior to commissioning of the system, the organization and funding for the ongoing
“operation and maintenance of the common system elements must be determined. One
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- option would be a third party to operate and maintain the system on behalf of the

crossing agencies.
Common Application

-~ The technology application at these three crossings should be regarded as a test-bed
*to define a common approach to be used at all Canada - U.S. border crossings, where

* warranted.
In-Vehicle Communication

The Steering Committee has determined that in-vehicle communication would be a

+desirable element so that the driver can be notified concerning clearance to use the
automated toll or C & I lanes, or other instructions. The exact nature of the visual,
audible and text/video display options to be used will be determined.

System Reliability

" The system design must ensure very high reliability, incorporating elements such as
dual-processor configurations for redundancy. :
Data Integrity and Security

- Tolls, Customs, and Immigration applications will run in their own process computers
i to ensure data integrity and security. - The border crossing system elements will detect
" and communicate with drivers and vehicles, providing required vehicle/driver data to
- the-appropriate - toll, customs or immigration :;su_b;syStcm computers, and relaying
appropriate mes’sagés generated by each subsystem to the driveﬂvehj_clc.

System Adaptability

~ The AVI driver/vehicle detection and communication system must be integrated with
~the toll, customs and immigration subsystems as noted abolvet The AV] system mast
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be -applicable with current. subsystem procedures. ‘However, it must be sufficiently
robust to be adaptable to more sophisticated vehicle, data and commumcauons

systcms and to evoivmg toll, customs and lmmlgratlon procedures.
“Signal Verification

For verification purposes, the system must retain a -record of all vehicle

communication commands.
'ES-3.6 OTHER GOVERNMENT ISSUES

. System Compatibility -

Plans are well advanced for implementétion of a Mainline .Automated Clearance

: System {MACS) as pazt of the Advam:age I-75/AVION initiatives which will facilitate .
N commerCIal vehicle movements throughout the length of the I- 75 and Highway 401
o corndors from Florida to the Ontario/Quebec boundary Sumlar mxtlauves are under

consideration on other major U.S. corridors such as I-80. _These systems should be

mutually compatible with a border crossing system.

Intelligent Vehicle - Highway Systems
Intelligent vehicle - highway systems (IVHS) are being actively s'up.ported in both
Canada and the United States as an opportunity to iaximize the efficiency, |

effectiveness and safety of the huge investments in road infrastructure.

Applicatidﬁ of IVHS Téchnologies to the border crossings is highly compatible with

these nntlauves, and w111 actlvcly strengthcn the trade and cconomlc interests of both

N natlons
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Testbed for Electronic Border Crossing

- These three crossings account for almost 25% of all Canada - U.S. trade. The needs

and opportunities for automated crossings have been well documented. There is an

opportunity for these crossings to become the national test-bed for technology which

can be applied at other Canada - U.S. highway border crossings.
ES-4 SYSTEM COSTS
The preliminary estimate of the cost of the system is:

~ Estimated Project Cost - Advanced Technology System
* System Design and Engineering C$ 400,000

* * System Implementation Management =~ = - - -+ C$ 500,000
" Equipment Procurement and Installation - TP - C$ 6,430,000
-.Marketing and Public Information Program = .. ~C$ 300,000

Project Evaluation Plan - C$_ 250,000
- TOTAL PROJ ECT IMPLEMENTATION COST . . C$ 7,880,000
~ User Costs For Vemcle Transponders ' - C$ 3,500,000

ES-5 SYSTEM BENEFITS
The benefits can be categorized as follows:
«  Benefits for users
»  time savings .. | . direct, (toll, C&I.prdéeés:ir.lg)
- indirect (queue time)

. »  costsavings. . - o o
> convenience (avmdanoe of ﬁndmg/carrymg cash or thkCt for toll, rolling
down window, stopping, interviews (C&I), inclement weather, etc.)
»  commercial fleet operations - training drivers re border crossing
' ' procedures

- accounting (expense reports, paperwork,
petty cash),
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- = reduced errors/fomissions in documenta-
_ tion, paperwork) .

»  other benefits - S

L 'Bellﬁﬁts for.'toll‘opei'ators__

e 'COHCCthIl cost savmgs .

o _mcreased capac1ty (reduced expansmn cost for same demand volumc)

> i:'tp]l proccssmg savings (reduced t;cl;et prmtmg, cash counting, commercial
' accounting, reduced toll revenue shrinkage/loss; debit toll account revenue
float)

> improved management .information for stafﬁng, schedu]mg, planmng,
- perfonnance evaiuatlon, and other decisions

s | unproved customer scrvxce quahtylpubhc relatlons

L « - Benefits for Customs and Immigration =

> increased third party user data entry

»  automation of records and systems - .
»  reduced inspector hours

~» " improved management ‘information for stafﬁng, schedulmg, planning,
"~ performance evaluation, and other decisions. - 3 -

» . improved customer service quahty/pubhc rela&ons
ES-6 SYSTEM BENEFIT/COST ANALYSIS
ES-6.1  PASSENGER CAR & TRUCKS

Benefits to _passen__gcf cars and_trucks are shown in EXhibi_t. ESi,both as annual

benefits and as accumulated over a 5 year period which would be the minimum life
expectancy for the AVI vehicle tag.
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EXHIBIT ES.1
BENEFIT/COST FOR PASSENGER CARS AND TRUCKS
(C$ 1,000'S)
One-Year Analysis 5 Year Analysis _
Initial | Annual | Benefit/Cost | Cost { Accumulated | Benefit/Cost
Cost Benefit Ratio 1 Benefits Ratio
Passenger Cars C$2,800 C$1,570 | 0.56 '_ C$3345 C$8,254 25
- |Tecks | c$700 | C$2843 | 406 | C$840 | C$14,945 17.8
©[rotat T [os3soo | osaa1sT] 126 | csaa00 | 923,199 55

:The tag costs ‘are shown m Exh1b1t ES 1 as both a one-tlme initial expense or as a
cost over 3 years, assummg an ammal mterest rate of 6 25%. The accumulated
benefits reflect an annuat mﬂauon rate of 2. 5%, with no assumed benefit i increase

resulting from increasing traffic volumes.

The benefits to trucks exceed the tag costs by 4 times in one year alone. For cars,
the benefits would exceed the tag costs in less than 2 years.

Tags would be funded through purchase directly by vehicle owners at a total cost of
(C$3,500,000. This cost would vary depending on the number of vehicles enrolled,
and if tag costs differed from the assumed ¢ost of C$94.00 per tag.

ES-62 TOLL OPERATORS
Benefits to toll operators are shown both as annual benefits, and accumulated over 5

years . in Exhibit ES.2. The system capltal costs shown are the total system costs
'mcludmg cost for toll lanes and systcms, and customs and unnugration lanes and

 systems.
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‘GOVERNMENT, INCLUDING CUSTOMS AND IMMIGRATION

Benefits include economic/trade productivity gains which are of value to the citizens
of both nations, as well as savings to customns and immigration agencies. Annual
benefits and accumulated benefits over 5 years are shown in Exhibit ES.2.

The system costs include total fixed capital cost of the system, excluding vehicle tag
COsts. '

In one year, the benefits would equal the total system cost. Over 5 years, the
benefit/cost ratio would exceed 4.5 to 1. '

EXHIBIT ES.2 |
' BENEFIT/COST FOR TOLL OPERATORS, GOVERNMENT,
AND CUSTOMS AND IMMIGRATION

(C$ 1,000'S)
Omne-Year Analysis : 5 Year Analysis
Initial Annual Berefit/ Cost Cost Accumulated | Benefit/Cost
Cost Benefit Ratio Benefits Ratio
Toll Operators C$2,015 C$470 0.23 C$2,407 C$2.470 1.025
Government: _
|- Customs & C$5,865 C$680 - C$7,002 C$3,575
Immigration . 1.31 577
- Economic/Trade 1 C$7,000 C$36,800
Productivity .
Gains
Overall C$7,880 C3$8,150 1.03 C$9,409 C$42,845 4.55

Various possible funding options are currently under discussion in conjunction with
impiementation plans. .

Through the course of the study, a strong sense of consensus has been reached
between all participants that movement to a system of this type is beneficial and

-desirable. It appears to be in the direct interest of all of the users as well as in the
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overall economic and trade interests of both Canada and the United States.
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1.0 EXISTING CONDITIONS AND TRENDS

L1 INTRODUCTION

“Marshall Macklin Monaghan Limited, in Association with JHK & Associates, KPMG

" Management Cbns_ultants Ltd. and Constance Consultants Ltd. were retained in the Fall

" of 1992 to undértake this Phase 1 study of the institutional impacts of new technology
'apphcatlons at the St. Clair and Detroit Rivers highway border crossings. ‘The crossings

" include the Ambassador Bridge and the Detroit-Windsor Tunnel, both of which link
"' Detroit, Michigan and Windsor, Ontano and the Blue Water Bndge between Port Huron,
"_"";'-Mlchlgan andSarma, Ontano o s B S

E -;'The 'st_udy was directed by the New Technology Committee of the St. Clair and Detroit
'Rivers International Crossings Committee. The New Technology "Sub-Committee” was
renamed the New Technology "Committee" as this was the only active committee at this

_ highway border crossing. The New Technology Committee mcluded representatlon from

“the followmg orgamzauons

"o Ontario Ministry of Transportation - " : e Michigan Dept. of Transportation

-+ Transport Canada R -8, Federal Highway Admmlstratlon
e (Canada Customs ¢ U.S. Customs
¢ Canada Immigeation e U.S. Immigration
~#. Canadian Blue Water Bridge Authority- .+ U.S. Blue Water Bridge Operator
.« Detroit-Windsor Tunnel Operator .~ ¢ Ambassador Bridge .
*  Ontario Trucking Association . Mmhlgan Trucking Assocmnon

¢ Customs Brokers Association
12 - STUDY OBJECTIVE

The objective of | this Phaée 1 study is to facilitéte the iﬁiplementaﬁon of a
: .demonsttation/operational test project by identifying institutional issues and cbnc_ems and
.- overcoming potential barriers. The Phase 1 study is expected to be follc_jw.ed.by Phase
II: Planning and Design, and Phase III: Demonstration. "

Marshall Macklin Monaghan / KPMG / JHK & Associates / Constance Consultants 16080
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1.3 THE VISION

To guide this project, the New Technoiogy Committee set out a vision statement:

.- "We envision an automated system, primarily paperless, using the latest technology to
-enhance expedient border crossing by commercial and private vehicles. This system wiil

.- incorporate AVI (Automatic Vehicle Identification), antomated toll coliection at bridges
.and.'t_he tqnnel,.és well as advanced clearances through customs of shipments of goods.
_In addition, pre-screened travellers may be cleared immediately through the customs and
immigrations portion of the border crossing. Under this scenario, the pre-screened

" commercial shipments and pre-screened travellers will cross the border conveniently and
speedily unless random enforcement checks are performed by border crossing agencies.

" To ensure this, we envision that adequate geometric design and electronic devices will be
in place so that instrumented and preferred customers will not be delayed due to laneage

)

constrictions.

Imagine a seamless _transparent'border crossing system for most travellers, except the
suspect or the dangerous to either nation from the other. Imagine further that toll

- collections and border crossing commercial transactions will be coinless-and paperless s0
" that automatic debltmg and automatic transfers are made usmg the latest in computer
technology o ' ER

" Also, imagine ‘that the economic advantages of ‘all countries in North America are
exp101ted to the fullest and not hindered by what essenhally wﬂl be a txansparent border

‘in the worid of tomorrow

14 THE BORDER CROSSING CONTEXT

'I‘here are three major road cmssings of the St. Clair and Detroit Rive_rs.

" Blue' Water Bridge ~ ‘a 3-lane bndge crossmg the St. Clair River between Port Huron,
B M1ch1gan to Sarnia, Ontano, Imkmg Interstate routes 169 and 194 w1th provmc1a1
Highway 402.
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Ambassador Bridge — a 4-lane crossing of the Detroit River between Detroit, Michigan

and Windsor, Ontario hnkmg Interstate routes I-75, 1-94 and 1-96 with provaLal

nghway 401

Detroit-Windsor Tunnel — a 2-lane crossing under the Detroit -River between the

downtown areas of Detroit and Windsor.

Exhibit 1.1 illustrates the regional context of the crossings which form critical linkages

B in ‘the highway network serving the highly industrialized rcglon mcludmg the provmce

of Ontario and the U.S. mid-west. -

The two countries share a common language, cultural and economic similarities, good
relations, and comparable standards including vehicle and driver safety and vehicle
operations regulations. The two nations have a history of significant trade, co-operation
and a common interest in reducing trade tariffs and restraints.

THE IMPORTANCE OF THESE CROSSINGS

Canada and the United States are each others' largest trading partners. As shown on
Exhibit 1.2, over $200 billion in trade oc_:curred in 1991, compared to $65 billion in trade
between the United States and Mexico. Exhibit 1.3 indicates that approximately 30% of
total U.S. exports to Canada occurred at the St. Clair and Detroit River crossings. The
total value of exports at these crossings ($25.9 billion) was approximately equal to the
total U.S. exports to Mexico. |

The region served by these crossings is the focus of the North American automotive

_industry. The industry generates huge volumes of truck shipments of raw materjals,

manufactured components and finished vehicles in both directions across the border to
serve its integrated metwork of plants in the two countries. Auto industry shipments

dominate the truck movements at these crossings.
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1.6 . TRENDS IN CROSS-BORDER TRAVEL

In the automotive industry and in many other businesses, just-in-time delivery and
virtually zero inventory (“inventory on wheels”) is the current method of operation. The

“resulting importance of reliable and timely road transportation has focussed attention on
truck transit times at the border crossings. | '

- Exhibit 1.4 illustrates the 45% growth between 1984 and 1992 from 15 million to almost
22 ‘million 1sr'ehiclei'tﬁps at these crossings. Despite some decrease during the recession
years from 1989 to 1992, truck traffic (Exhibit -1.5) has rebounded to over 2.7 million

crossings in 1992, a 41% increase since 1984.

- The strong growth in demand continues to add- pressure on human resources, customs
' procedurcs and to the physmal mfrastmcturc at the crossings. -
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2.2

A MULTITUDE OF STAKEHOLDERS

The three highway border crossmgs are hlghly compiex operatlons which involve a very
wide range of stakeholders I _ .

Exhibit 2.1 111us£rates the various mterested partles Wthh include owners, operators,
federal govemment agencies, road authontles and d1verse user groups mcludmg

commuters, tounsts commerc:ai camers brokers and shlppers )

Efficient operatlon of the crossmgs 1s a complex, hlghly mterdependent process whlch_
mvolves the co-ordmauon and co—operat:on of all the stakeholders The 1mp1ementat10n'_

of advanced technologies to reduce delay and 1mprove operatmg efﬁc1enc1es for both n

users ‘and the authorities will also requu'e very close co—ordmatlou

CRO_SSING OWNERS AND OPERATOR_._S

The three crossings have very different ownership and operatmg arfangements .
The Arﬁbassador Bridge is owned and_'ope;axed:-_by_ apnvatelyowned po’_r__npany.'

Ownershlp of the Detrmt—Wmdsor Tunnel is spht between the Clty of Windsor on. the
Canadian side and the City of Detroit ¢ on the Umted States sxde The Detroit and Canada
Tunnel Corporatlon (DCTC) is the operatmg company responsible for operal:lon
maintenance and toll coilectzon On the Canadlan side, DCTC has been contracted by the
Windsor Tunnel Com:mssmn to operate, mamtam and coilect tolls on, behalf of the City.
On the U.S. side, DCTC acts as‘the Owner, _Wlth payment of taxes and annual royalties
to the City of Detroit. |

Marshall Macklin Monaghan / KEMG / JHK & Associates / Constance Consultants ' o 16080




L

]

" THE MARKET"
al/sers p

O Manufactures O Motor Carriers

O Shippers - O Commuters

O Brokers O Industry Groups

: sGovernments Bww.. -
SR 3

Facility

Governments

" THE MARKET"

EXHIBIT 2.1
MMMIJHK & Associates : - | THE STAKEHOLDERS

KPMG/Constance




‘St. Clair and Detroit Rivers : . Study ‘of Institutional Impacts
Highway Border Crossings of New Technology Applications

2-3

Ownership of the Blue Water Bridge is also split at the border. On the U.S. side it is

owned and operated by' Michigan Department of Transportation (M.D.O.T.) On the
“‘Canadian side, it is owned and Operated by the Blue Water Bndge Authonty, which is
" a federally regulatcd authority. )

Toll Collection

Tolls are collected on-entry to the crossings in both directions by the crossing operators.
e Pas.scnge'r_-irehiqie tolls can be paid in cash, or with pre-paid tickets or tokens. -All lanes
- are "nianned except at the Detroit-Windsor tunnel where some lz;nes are equipped with
"+ coin baskets whlch accept coins ‘or tokens. ‘Tolls can be paid in the currency .of either

B country

Truck tolls are collected manuaily, and paid in cash, or oﬁ pre-arranged accounts. At the

"'Blue Water Bridge, truck tolls are based on number of axles, with no weighing required.
At the Ambassador Bridge and at the tunneL all trucks are weighed using static fruck
scales to determine the applicable toll. A second pair of scales were recently installed
at the Ambassador Bridge to provide two scale lanes in each direction. At the tunnel,

" there is one scale lane in each direction, with plans‘to add a second scale each way.

Other Services and Facilities
- "The ﬁrOvision of ‘other services and facilities is also relevant:

. On the Canadian side, the crossing operators provide facilities for both customs
and immigration, at no cost to the government. e [

~* . Onthe US. side, most of the customs and xrmmgranon facmtles are pr0v1ded at
some expense to the govemment e '

! e Duty-free shopping facilities are owned and operated (sometimes under contract)
by the bridge owner.

. Currency exchange.
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2.3 - CUSTOMS AND -IMMIGR_ATION INSPECTION: S SO | 3

- Customs and Immxgratlon are the two pnmary federal govemment agencies present at the

crossings. However, other agencies involved with health, agnculture livestock, etc. are

also present when necessary.

Primary inspection is provided at manned booths through which all traffic must pass.

| : Passengers cars are handled in separate lanes from trucks. Both customs and immigration
. ‘requirements are handled by a single officer at primary inspection. -When necessary, a
- vehicle may be directed to a secondary-inspection area where further processing and
--inspection by customs and/or immigration officers can be undertaken. -All auto secondary
inspection and most truck secondary 1nspect10n is handled adjacent to the primary

mspecnon arcas.

- However, at the Canadian side of the Ambassador Bridge and. at both the U.S. and
Canadian sides of the Tunnel, secondary inspection for commercial vehicles is-handled

at nearby "offsite" locations.

- Immigration officials are charged with ensuring that only authorized persons are permitted
entry. Canadian and U.S. citizens are generally permitted to cross freely without

passports, although identification is required.

Customs_ofﬁcials monitor the quantity and filow of goods and ensure-that appropriate

duties and taxes are paid and that necessary inspections are conducted.

24  CROSSING USERS

| In 1992, the three .cr'os'sirll.gs handled ovcr 2._1._7_. Imlhonvehicle movements, of which 87%

(over 18.9 million) were passenger cars. | ' G
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“The vehicle Ihovements were distributed as follows:

‘Passenger Vehicles ~°© ~ * Trucks and Other

Ambassador Bridge 6527000 (0% 1625000 3%
Demoir Windsor.Tunnel 7,209,403 (33%) 299872 %)
Bloe Water Bridge Cspsser w8295 4w
CrotaL 189264 @1%) 2750167  (13%)

A recent study® of travel characteristics at the Tunnel indicated as follows: -

. 79% . of all trips had both the. trip origin and trip destination within the Detroit -
Windsor area -

. .”Only 17% of alI trxps were "through" tnps w1th ongm “and dcstmatlon both
outside the Detroit-Windsor area. -

s - 61% of the passenger vehicle trips were made one or more times per week.

. A total of 82% of passenger vehicle trips were made at least once 'per month
- {(minimum 12 trips per year).

e o 649% of all vehicles -had only one occupant. -

Similar statistics are not available for the two bridges. The tunnel links the downtown
areas.of Windsor-and Detroit and is a very convenient route for local work trips and for
- local social/recreational trips. By contrast, the Ambassador Bridge is more conveniently

linked to the major highway network, thereby attracting more truck trips and likely a

. higher proportion of long distance, "through" passenger vehicle trips.. -

- The Blue Water Bridge connects smaller population centres in Sarnia and Port Huron, and

therefore would not be expected to carry as.many work or social/recreational trips. It is

(1) Windébr Tunnel Plaza Functional Desigﬁ Studjr; Prepﬁred by IMC Cbnéulﬁhg Group for the Windsor Tunnel
Commission. '
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a convenient truck route which has direct freeway access to both ends of the bridge. As
an example, the mileage from Toronto to Chicago is identical via the two bridges. The
-Blue Water Bndge provides a route which avoids the bmlt—up Detroit-Windsor areas, and

- has a longer parc of the Toronto Chicago route in the U. S.

.. The Blue Water share of all truck crossings 'has increaséd frdni 20% to 30% over the past
10 years,, partly as a result of the compietlon of Interstate nghway 69 and Ontario
Highway 402. '

2.4.1 - Commercial Users

" Truck operators are ‘the ‘direct commercial users of the crossings. Many drive for large
fleet carriers who contract directly with major industry to move raw materials,
 components and finished manufactured goods across the border The autornotwe industry

is a major contributor to cross-border truckmg actlv1ty

Indirectly, other groups share a vital interest in the crossings including shippers, brokers

and trucking associations.

During this study, interviews were conducted with a wide range of stakeholders and
interested parties. This included a total of 30 interviews with private sector carriers,
shippers, brokers and trucking association representatives.

“In gcneral the. users ‘were posmve about existing customs_pre-clearance programs, and

. were supportive of initiatives to 1mplement new.technology, subject to concerns that the

" technology _would ‘not ‘become:an "orphan" which could:not be integrated with other
technology initiatives such as -Advantage 1-75 and AVION. ' :

~ Many indicated that they had negative experiences with several earlier technology

*“initiatives in the trucking industry which were not mutually compatible. .'They did not
want to see one technology at this border crossing, and different technologies for other

crossings and yet again in other commercial corridors such as I-75 and Highway 401.
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- GOVERNMENT INTERESTS
- 2.5.1 - Access Routes .. .

Access routes Io.th‘_e ¢xos_sings i_nci_uc_ie__ provincial highv_v_ays, _s_l_:atc' hi-ghway_s ax_id mun.icipal

streets. These jurisdictions have an interest in maintaining acceptable traffic operations

on routes feading to the crossings as well as in the immediate vicinity of the crossings.
2.5.2 - Trade and Econoemic DéVelopment_

As previously noted, these border crossings process nearly 1/4 of ali trade between
Canada and the United States, worth in excess of $50 billion in 1991. The crossings
represent the essential tfansportation linkages in the centre of the North American
automotive industrial corridor which extends along I-75 and Highway 401 from Tennessee
and Kentucky, through Ohio, Michigan and Ontario. As the dominant manufacturing
industry in North America, the automotive industry is the largest generator of truck traffic

at these border crossings.

A highly integrated range of automotive manufacturing facilities, geographically

distributed throughout the region is linked by the highway network. "Inventory-on-
wheels" and "just-in-time" delivery practices make the industry extremely sensitive to
truck travel times, and particularly to any delays at the border crossing.

ONGOING IMPROVEMENTS TO THE CROSS!NGS

An earlier report® proposed a range of recommendations for improvements to reduce

travel delays at the border crossings.

St. Clair and Detroit Rivers International, Crossings Study, Final Report, June, 1990, prepared by A.T.
Kearney for Ontario Ministry of Transportation, Michigan Department of Transportation and Transport
Canada.
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Action has been taken on most of the recommendations. Customs -processes have
improved and staffing levels have been increased. Some progress has been made on the
operational recommendations. Physical improvemenfs are undcrway or being planned at
the toll and customs/mspecuon areas at all the crossmgs, and a study of twinning the Blue
" Water Bndge has been Imtlated Toll automatlon is in the early plannmg stages at all the

' crossmgs e

16080 Marshall Macklin Monaghan / KPMG / JHK & Associates / Constance Consultants



3.0 GOVERNMENT INITIATIVES

Marshall Macklin Monaghan / KPMG / JHK & Associates / Constance Consultants ' 16080



St Clair and Detroit Rivers . Study. of Institutional Impacts -
Highway Border Crossings ' of New Technology Applications

3.0

31

3-1

GOVERNMENT INITIATIVES

' 'There are many current government initiatives, some of which will resuit in increased

"crossmg actlvrty, and some ‘of which will facrhtate and complement new technology

applications.

'FREE TRADE

: The Canada—U S. Free Trade Agreement and the soon-to-be implemented North American

o ! Free Trade Agreement, are both expected to conmbute to growing commercial truck

33

. movements at these border .cr_ossmgs_.

32 WINDSOR CASINO
* A large casino ‘owned by the Ontario Government opened in May 1994 in downtown
Wmdsor The casmo is expected to attract the majority of its visitors from the United
States, with as many as 4 million new persons tnps per year (20,000 new person trips

daily) using the tunnel or bridge to cross the Detroit River.

CTSTOMS 2000 (Canada) |

B "The Canadlan Govemment is nnpiementmg a wrde ‘ranging program to streamline the

+ customs ‘process mcludmg a stronger customer focus, clearance processes which decrease

¢clearance ‘times at thecrossing through completion of paperwork in advance, and an

increase the proportion of shipments which can be cleared directly at the primary

- inspection line. Customs 2000 includes movement toward. apphcatxon of EDI to the

3.4

| 'hlghway transport mode

CUSTOMS MODERNIZATION ACT (U.S.)

U.S. Customs has taken steps similar to those noted above for Canada Customs. The

Customs Modernization Act, recognizes EDI and updates customs procedures It has now
" 'been adopted in conjunction with NAFTA.
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35 CUSTOMS PROCESSES

“Both Canada and U.S. Customs operate a variety of programs which facilitate the
processing required by -customs, and which expedite  shipments with the required

paperwork. The principal customs clearance programs include:

At present, a line release authorization is issued by U.S.
. customs upon application for specific shipper, consignee

and commodity movements. A line release does not require
paperwork or transmittal in advance of each crossing. The
only variable is the quantity of each cargo - this
information is now provided on the manifest carried by the
driver and handed to the customs officer for each crossing
transaction. The manifest camies a bar code which is

- ‘wanded by the customs officer which allows the compater

U.S. Customs
‘e .. Line release:
° Master Manifest:

' : 'BCS (Bordci
" Cargo Selectivity):

Canada Customs

« . FIRST (Frequent
Importer Rev1ew
System): '

to access the appropriate file containing the release

authorization. Any mnecessary inspections will be

‘communicated to the officer on the computer screen. Entry

of the guantity of goods by the officer allows the shipment
to be released.

Now used by the big three auto manufacturers. Pre-
clearance is provided for a manifest (specific shipper,
consignee, commodities), with the quantity provided to the
customs officer. The manifest details are entered later in the
customs computer. The shipper submits a monthly total
which must be reconciled with the customs computer totals.

At present, the driver is directed from primary to secondary
where a broker handles data entry to the customs computer
system. The driver then obtains a clearance from customs.

Now ‘allows for ' repetitive shipments having ‘the same
shipper, consignee and specific commodities. Quantities and
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 actual commodities are specified on the manifest which is

.. handed to the officer by the driver. Officers "wand” the bar
code affixed to the manifest in order to access the computer
ﬁle related to the smpment -

' . _ Line_Release; o Now used by the auto mdustry for speeiﬁc shipper,

36

consignee and commodity combinations. The paper manifest
“handed by the driver to the customs officer provides
information on quantity of pre-authorized commodities.

o PARS (Pre-Arrival S o B :
Review System): This procedure involves FAX transmission of the manifest
' - from the shipper or carrier to the broker (focated at the
~ crossing) who then passes it to customs for entry into the
customs computer. Bar codes on the PARS data sheets are
- wanded when the truck arrives at primary inspection.

IMMIGRATION PRE-CLEARANCE
3.6.1 - Passenger Vehicle Pre-C_leerepce o
_ Pas_senger v_ehi_cle pre-clearance is not cq_xrently available at any of these crossings..

_ _In 1990 Canada Customs and Imrmgral:ion undertook theu' ﬁrst expenment with dedicated
| pre~clearance lanes which operated for a few months at the tuniel and at the Ambassador

bndge

:Only commuters erossmg the border to work or to attend school were pern:utted to enroll.

Each was screened, personally mtemewed and lssued a photo ID card to be shown at

- the pmnary inspection line. The enrollment was small 'I'he result was inefficient use of
- available staff since the dedicated, manned lane was sometlmes underutxhzed during peak

periods, while queues existed at other lanes. The expenment was discontinued after a

_short trial.

In 1992, a *NO GOODS TO DECLARE” lane was instituted for entry to Canada at the

- Ambassador Bridge. Currently, the bridge operates two lanes during certain “window”

bours, including 4:00 p.m. t_o 8:00 p.m. weekdays and noon to 8:00 p.m. on weekends.
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A successful and popular model is the Peace Arch Crossing Entry (PACE) project which

- has ~operated for over 2 years at the Douglas Bntxsh Columbia - Blaine, Washington

border crossing. The concept is that low risk, frequent travellers can obtain pre-clearance

o authonzatlon that pemuts them to use spec1al lanes to avoid the normal primary

inspection lanes and associated quenes. ThlS reduces the level of effort required by C &

1 officers to ‘check: low-risk - ‘travellers,” and -allows available staff resources to be

‘concentrated on other travellers. The PACE model has less restrictive immigration
requirements than the 1990 trial at the Ambassador Bridge. '

B :"Over 20 000 have enrolled and pa:d an annual fee of US $25 for pre-cleared entry to the
U S., and over 35 000 have pa1d an annual fee of C $10 for pre-cleared entry to Canada.
PamClpants are ‘checked; interviewed, photographed and provided with a vehicle decal
which permits exclusive use of an express by-pass lane to avoid long queues during peak
hours. No goods can be taken into the US.. Partlelpants are glven ericoded cards which
can be deposited on entry to Canada to voluntarlly declare nnported goods Apphcable
duties are charged to a pre-authorized credit card account.

The large enrollment indicates the populanty of the program. The more liberal enrollment
., requirements, and the prov1sron of a dechcated Jane which benefits both travellers (time
. savings) as we]l as C&l agencres (better use of avallable staff resources) are keys to its

popularity.

The Canada Imm1gratlon Act perm.lts similar _programs at other locations. In the us,,
Congress must act to allow the program to be extended to other locatlons An apphcatzon
t0 pemut 1mp1ementat10n in the Detr01thort Huron area 1s bemg prepared

37  ED.L FOR THE ROAD TRANSPORT 'M'ODE' |

Electronic Data Interchange (EDI) offers the advantages of reducing repetiﬁVe data entry,
- reducing handling of paperwork and reducing the opportunity for error.

“ Data coneemmg a shlpment can be entered once to a computer systern by the shipper.

' The data entered would fulfil the requirements of shlpper, manufacturer consignee, carrier
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- - and -customs. The appropriate data required by each agency can then be transmitted
"electrorﬁcalky. in any required format. Paper back-up data can also be. g_en'é_ratcd where

necessary. There is no subsequent need for data to be re-entered from a paper copy by
each agency, thereby increasing productivity and accuracy and reducing the potential for

€IT01S.

EDI is already extensively used by business, including the automotive industry. EDI is
being actively applied by industry and by customs agencies to the air, sea and rail modes.
Implementation for the road transport mode is now under development, although full
implementation may not occur until 1995 or 1996. |

'EDI is an ideal complement to AVI technology at- the border crossings.

ADVANTAGE I-75/AVION

Intelligent Vehicle Highway Systems aré the focus of much attention, research and
planning in Europe, Japan and North America. With respect to commercial vehicle

~ operations, Advantage I-75/AVION is one of the most advanée_cl of the IVHS initiatives

which are receiving government support and funding.

Advantage I-75/AVION will assist in the movement of trucks throughout the entire length
of the I-75 corridor from Florida to Michigan, and will be extended by AVION along the

length of Highway 401 across Ontario. A fleet of participating trucks will be equipped

with AVI' transponders which will-allow them to communicate with AVI readers at truck
inspection stations, and to be '.clcared automatically to bypass a station after being
electronically weighed and checked for compliance and proper documentation.

This program will establish an available market of AVI-equippe& trucks which could use
an AVI system at the border crossings. An improved border crossing will reduce one of

the major sources of travel delay for trucks using the corridor.
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ThlS program W1ll estabhsh an ava:lable market of AVI-equipped trucks which could use
" an AVI systcm at the border crossmgs An unproved border crossmg ‘will reduce one of
| the ma_;or sources of travel delay for trucks usmg the corridor.
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4.1

~ OPPORTUNITIES FOR NEW TECHNOLOGY APPLICATIONS
'PRESSURES ON EXISTING INFRASTRUCTURE

-Both auto and truck crossing volumes have demonstrated consistent significant growth of

over 40% since 1984. Ongoing physical improvements wiil provide additional capacity
and improved traffic flow. However, limitations on the ability of government to continue

“:f0 increase customs and immigration staff will result in the need to:"do more with less”

In future years.

Streamhmng and automation of procedures mcludmg toll collectlon customs prooessmg
and unnugratmn clearances are essential to ensure that future growth in cross border
travel and commercial shipments can be accommodated to the economic and social
benefit of both Canada and the United States.

Automatic identification of vehicles (AVI), passengers and cargo is an essential element
in achieving these objectives. At a border crossing, the AVI system must be integrated

- for use by toll, customs and immigration if it is to be effective and efficient. The
economies of cooperative development, implementation and operation should benefit the

three operating jurisdictions at each crossing.

USER PERSPECTIVES

| The wﬂhngness of auto owners to part101pate (and to pay an annual fee for the pnvﬂege) -

in a streamlined immigration pre—clea.rance program has been demonstratcd by the PACE
experiment. Interest and benefits can be expected to be even greater at the subject .

“crossings, which are located in the midst of large urban areas Wwhere daily or weekly trips

are common for work, school, shopping and social/recreational reasons. The recently

opened Windsor Casino will add significantly to the crossing traffic. . .

Auto users can save time at toll processmg as well as at customsllmnngratlon C&Y

- primary inspection. More s1gmﬁcant1y, thcy will quahfy to use dedlcated lanes at both toll

and C & I to avoid queue delay.
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* ‘Extensive interviews with commercial user groups, including manufacturers, carriers and
brokers indicatc& a desire to continue with streamlining of border crossing transit times.
AVI applications can include ‘weigh-in-motion and automatic toll accounting, non-stop

-clearanoe through C & I, and usc of dedicated lanes to bypass queues at both toll and

T C&1 plazas Users are supportlvc and are wﬂlmg to partxclpatc under certain conditions.

o The prmc1pai concerns are:

e . The technology must be usable for automated toll and automated C & clearonco;

. " . The technology standard should be established for all border crossiiigé, and to be
con31stent with other 1mt1at1vcs such as Advantage I-75/AVION;

: ' | "._The m-velucle cqmpmcnt should be avaﬂablc at a rcasonablc cost
e Dedicated lanes are necessary; © -
e The technology must incorporate future EDI applications.

43 TECHNOLOGY APPLICATION

The conccpt of applying AVI technology to the border crossmg would involve a

o conccptual arrangement capable of the followmg

° In-vehicle tag(s) and associated road-side readers WhICh can detect and identify
the vehicle, the driver and other passengers. =

. ..* ... Asanoption, vehicle tag(s) and readers which can process prc-patd toll accounts'
o _and/or commermal cargo mamfcsts o :

= A central computer ‘which can«communicate. the relevant -information to

. independent computer ~systems. operated .. by...the - toll agency, customs and
_ummgrauon Lo :

. A dedicated eléctronic lane through both toll collection and C & I inspection.

e . Vehicle processing through a non-stop electronic toll lane, with weigh-in-motion
... (WIM) truck weighing where appropriate.
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e In-vehicle communication on the AVI tag to confirm to the driver that he is

‘qualified to enter the dedicated electronic toll lane and to confirm as he passes the
toll “barrier” that the toll has been pald '

. In-vehlcle communication on the AVI tag to confirm to the driver, once he is
| committed to the crossing, that he is authorized to enter the dedicated electronic
R 'C &"I lane, or altematively thax he is required -to use a 'normal C & I lane.

° Provision of an integrated trackmg and monitoring system for commercial
shlpments usmg the AVI system.

Implementation of AVI technology will require a co-ordinated effort by the crossing
owner/operators and the customs and immigration (C & I) agencies to design, install and
operate a system of hardware including express lanes with appropriate signs and
markings, detectors, antennas, readers, signs/signals, and weigh scale/axle counters. There
will also be a Iarge investment in computer hardware and software to integrate detection
and communication for each agency (toll, C & I) and to independently perform the
administrative and regulatory tasks for each.

User ‘acceptance will be related to cost and system ’effectiveness. Evidence from
electronic toll initiatives and the PACE projects has demonstrated a willingness of drivers

to enroll and pay a fee where there is a perceived convenience to be gained.

The effectiveness and user acceptance will be highly dependent on well organized .para.]lel
operating procedures which must be established by the agencies:

e The toll operator must establish convenient toll accounts for all users, which may
include outlets to “refill” the toll account on value cards type devices which may
be used with the vehicle tags.

° C & I will be involved with brokers and shippers in establishing appropriate
methods to provide pre-arrival notification of commercial shipments. This may
include EDI networks. If future technology allows cargo manifests to be
transmitted by the AVI tag, these methods may not be needed by all users.
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e - "There will need to be ‘convenient application, review and personal interview
procedures for drivérs‘wishing to'-obtain immigration pre-ciearancc.

° Appropriate penalties and enforcemcnt procedures must be in place to discourage
. i-unauthonzed use of the pnvﬂcge -

e A el -planned marketing initiative is essential, involving development and

distribution of mfonnatlon on electronic to]ls, and customs and unnugraﬁon pre-
“clearance. :

¢« There will also need to be a common service to obta;m the appropnatc AVI tags

for use in the system. . . ... o

16080 Marshall Macklin Monaéhizn / KPMG / JHK & Associates / Constance Consultants



5.0 INSTITUTIONAL ISSUES

Marshall Macklin Monaghan / KPMG / JHK & Associates / Constance Consultants ' 16080



St. Clair and Detroit Rivers ‘Study of Institutional Impacts
Highway Border Crossings -of New Technology Applications

5-1

5.0 INSTITUTIONAL ISSUES

" 'Extensive interviews and discussions were held with a wide range of stakeholders who
" have considerable interest in the efficient' movement of people and goods across the

Canada-U.S.A. border. The issues of concern to each group are summarized here.
5.1  CROSSING OWNER/OPERATOR ISSUES

" 'The three crossings are under the operating authority of a total of five agencies, with only

* the Ambassador 'Br_iége being under a single owner/operator. These ‘agencies share a
o "progreésive approach which supports the integrated appliCation of advanced technologies,
so long as it applies to all crossmgs and to toll as well as: customs and mumgratlon‘

operations.
| The principal issues r_aised by the owner/operg;qrs is documented below.
511 - Automated Toll Collection
Vehicle voi@gs -ﬁave 'ﬁcreased dramatically with over 40% growth .siﬁce 1984, and

growth is expected to continue.

- Electronic toll collection (ETC) offers the most cost-effective .ﬁpproach to maximizing

user: COnvcnience ~minimizing congestion and effectively utilizing: available -crossing

e capaclty “ETC has-added benefits of lmproved accountmg, reduced: cash handling, and
- enhanced schedulmg and stafﬁng techmques

: 512 r_I_ntegrat_i_op_ w_ith Cu_s_toms am__i__._lmmigr_ation

Automation of toll collection will. 6nly_ befuliy .ef_fecﬁvg_ .at__ l;hcs_c_._ __c:ro,s_s_il_lgs‘ if it is
combined with AVI app]jcations which can enhance the traffic proceséing at the customs
and immigration (C & I) control line. Without C & I automation, ETC alone may not
be justified.
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5.1.3 - Competitive Position

.. The owner/operators want to see application of advanced technologies simultaneously at
- all three crossings. . This will ensure that the -current market share at each crossing

remains balanced.
5.1.4 - Consistency with Other Technologies

It is important that the tc_chnolbgy_ chosen at this border crossing is compatible and
- consistent with IVHS - related technologies elsewhere. This includes initiatives such as
.- the - Advantage I-75/AVION : projects, other. 'smart comdor" projects, and crossmgs
-elsewhere on the Canada - U.S.A. border. .

5.1.5 - Toll Integration with Other Crossings

Implementation of AVI technology will provide for toll. accounts which can be pre-
authorized and automatically taken from customer toll accounts at each crossing. A singie
AVTI tag will be issued to identify the driver/vehicle. This single tag must be recognized
by the toll agency at each crossing, and will be the identifier to determine whether the

driver has a toll account at the specific crossing.

Depending on the sophistication of the technology, the accounts may be "centralized" at
- the“toll authority, or "distributed" with the toll funds resident on the vehicle tag. The
'~ convenience to users can be greatly: enhanced by an integrated toll arrangement which
- permits use of any of the three crossings with a:single universal toll account, rather than
as many as five individual toll accounts. The solution would be a clearing-house
arrangement by which a third-party -agency would hold the toll 'a’ccouﬂf funds and
distribute them to the appllcable crossmg in accordance with usage. Thc clearing-house

would protect pnvacy and conﬁdentlallty of data among the three operators -
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5.1.6 — User Fees

“As the revenue collection agency at each crossing, the owner/operators may:be locked

*upon to collect a user fee to help fund the implementation and the ongoing operation and

maintenance of the systems. Such additional user fees will require careful consideration
with respect to issues such as: '

+ .+ " should a-user fee be applied as a toll surcharge? -

o applied to AVI users only? (those who .'benéﬁt most)

. apphied to. all crossing users? (on the grounds that all users benefit from the
improved capacity, as they would if physical capacity was added)

T ‘how much should the user fee cover? - of: capital cost :
S : - of operating and maintenance costs

e " are there other means to collect user fees?

7 8.1.7 - Queding and Dedicated Lanes

The consensus emerging from this study indicates that a dedicated AVI lane. must be

provided (preferably one each for commercial vehicles and for passenger cars) at both toll

'~ collection and at C & 1 mspcctzon ‘The dedicated lane is considered necessary to
" 'maximize the time savings for users, thereby attractmg the maximum possible enrollment
' ""to _]ustlfy the investment. - R o : :

The physical layout varies considerably at each end of each crossing, The dedicated lane

must be designed to provide direct entry as far back from the toll or C & I lane as

possible to ensure that users can by-pass the longest possible ‘queues of "non-user”

vehicles.

* Although the dedicated lanes will reduce the lanes available for non-automated
processing, the dedicated lanes are expected to attract sufficient traffic to a single lane so

that the vehicle demand in the remaining lanes will be reduced.
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5.1.8 — Effective Traffic Control

- Pavement markings and signing to clearly designate c_ledicaté_d lanes for AVI vehicles only
~will be critical to the success of the initiative. ‘The controls must be clearly understood

by both users and non-users.

In some cases, truck processing occurs to the right of passcﬁger cars on the crossing
approach (i.e. at toll collection), while it switches to the left at the exit from the crossing
@C& I). The location of the dedicated lanes must be clearly indicated in advance.

5.19 - In-Vehicle Communication

The conscnsﬁs from this study was that some form of in»vehiglc._..épmmunication to the
' driver is desirable. The communication would be, at minimum, a visual and audible
signal conﬁrmihg authorization to use the dedicated lane when approaching both the toll
barrier and C & I inspection. The capability to indicate status of toll account (for
example toll deducted, remaining balance) and other word messages is-a. possibility.

5.1.10 — Monitoring and Enforcement -

- Policies and procedures must be developed to monitor dedicated lane usage to detect

- unqualified users, and to apply appropriate tolls as well as penalties for.non-compliance.
Enforcement may initially include staffing the dedicated lanes, video recording, and

procedures to physically apprehend where appropriate, unauthorized users, particularly for
" ‘attempted evasion of customs or immigration inspection, - - . - '

5.1.11 — Account Management .-

Policies and procedures must be developed for management of toll accounts. bp.t-io'ns for

~centralized or distributed systems (see 5.1.5) and integration with other crossings are

- important issues for operators and for users.
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Automated account management will improve the management tools available to the
operators for monitoring vehicle counts and toll collections, simplifying revenue collection

and counting and for monitoring demand for staffing purposes.

5.1.12 - Photo ID - Centrally-Stored Images

-+ The current computerized technology facilitates maintenance of centrally-stored photo-ID

images of all enrolled users. The Lrnages can be used by operators and by C & I

- inspectors to verify authorized users.

IMMIGRATION ISSUES

* Canadian and United States immigration officials share common interests and issues. One

slight operational difference is that all ‘prirary inspection of persons entering Canada is

. undertaken by customs staff who are delegated to act on behalf of Immigration Canada
‘and other government agencies. U.S. Customs. and U.S. Immigration share primary

inspection responsibilities at U.S. entry points.

Common immigration issues can be summarized as follows:

- -5.2,1 — Personal Interviews

Immigration regulations require all persons to be personally interviewed at the border
before being granted entry to either country. However, the personal interview can be
undertaken as part of the enrollment process for an automated immigration pre-clearance
program. The existing PACE (Peace Arch Crossing Entry) initiative on the British

s 'Columbia - Washington S'tate'borc_lér allows individuals to be.enrolled (on an annual basis) -
' in‘a system which identifies them with a decal affixed to their vehicle, and allows use of
" an express lane to bypass peak period queues. Comparable programs are operated by

" both govemments to expedlte entry into ‘each oou:ntry

. The ‘process of personal interviews, positive identification and background checks is

effectively a pre-screening of low-risk travellers who are afforded certain privileges which
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make crossing the border easier. The authorities are able to focus their resources on other

" travellers.
5.2.2 — Enabling Legislations

~ Immigration law in Canada permits the use of the PACE type process at any other border
“crossings. In the U.S., enabling legislation will be necessary to expand the process to

other crossings.
5.2.3 - Pre-Screening Low-Risk Travellers

If frequent, low-risk border crossers can be pre-screened for automated clearance, the staff

~ resources which --neéd' to be dedicated to this- group : will be minimized. Vehicle
""" monitoring and ‘video imaging ‘technology “could be -adapted  to eventually permit
~ unmanned operation of automated lanes. Until unmanned operation can be accepted, even
.with manned operation, the Fhroughput of an automated lane can exceed a ménncd lane

where personal contact must be made with each traveller.
5.2.4 - Focus Available Resources

If low-risk, frequent travellers are pre-screened and authorized to use the automated lane,
~ the remaining staff resources can be focussed on the remaining travellers, which will

" include those higher risk individuals who may be a concer to either country.
5.2.5 — Cost Recovery "

~The pre-screening - process -of _-intér\(iews and _backgroﬁ_nd checks will itself reqmre
-+ dedication of staff ?reéources._:*-’lhe net result can be "pbé_itive_ if-crossings are. frequent
enough that normal manual processing of each travellers for-every crossing would (in
total), require more time than the interview and. pre—screening. -Furthermore, experience
with the PACE project has demonstrated that travellers are willing to pay an annual

* enrollment fee for the convenience, which may defray some or all of the administration

costs of the pre-clearance interview process.’
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5.2.6 — Staffing to Workload

- Immigration -(and customs) inspection services will continue to be under increasing

* pressure to respond to growing border crossing volumes with little growth in staff, or to

"do more with less".
5.2.7 — Identification of Individual or Vehicle :

... The PACE system provides identification for a vehicle which may be used by an enrolled

- individual and certain other qualified family members. If the automated technology can

--provide for a separate -identification for each .pre-screened individual, this would be
preferable to immigration authorities. '

5.2.8 - Automated Lane Operation

' The proposed technology will allow -unmanned operation of the automatic lanes.
Monitoring by detectors and video images (or other techniques) ‘would provide for

- detection and identification of unauthorized users. Immigration (and customs) have
expressed concerns about the acceptability of unmanned operation. -The lanes can be
designed with a booth which allows for manned operation whenever necessary.

i

5.2.9 — Effective Traffic Operations

- Provision must be made for effective traffic operations in the dedicated lane to ensure

maximum benefit to authorized users. - -Appropriate ‘signing-and markings must clearly

identify the lane so that unauthorized users are aware that it is a reserved lane. There

must be appropriate provisions to detect unauthorized users and to ensure that they do not

obstruct the lane, and that they are dlrected to secondary mspectlon areas and do not

- avo;d requu'ed mspectmns
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5.2.10 — Enforcement of Dedicated lane

" There must be appropriate procedures, delays and penalties as required, to discourage
“intentional unauthorized ‘use of the dedicated lane and to deal appropriately with

unauthorized users.

i)

53 - CUSTOMS INSPECTION ISSUES

‘The. role and the procedures used by -Customs inspection servicéé in both countries
- continues to evolve, particularly with Free Trade Agreements, with automated procedures

- and with the approaching application of Electronic Data'Int_erChan_ge (EDI) to the road
transport mode. The principal issues for customs are summarized _below'."-' e

5.3.1 - Staffing to Workload

4

Customs is experiencing pressure on available staff resources to address the demand at

these crossings. Vehicle volume has increased by over 40% since 1984. Opportunities

to streamline processing of commercial movements through reductions in paper handling

and advance notification of shipments will be welcomed.

5.3.2 — Effects of Free Trade

The Canada - U.S. Free Trade Agreement will result in the elimination of customs duties

~ on ‘most goods --'Qvér a 10 year period (5 years remaining). -However, monitoring of

imports will continue.” Free trade is expected to result in increased trade activity.
. 5.3.3 — Paper Handling Reductions .-.. ..

Both countries have initiated major customs modenﬁzation_imﬁfovemcnts, which include

efforts to move towards EDI and to reduce the processing of paper records. The proposed

implementation of AVI strongly supports these initiatives.

16080 ‘ Marshall Macklin Monaghan / KPMG / JHK & Associates./ Constance Consultants



St. Clair and Detroit Rivers : ,' Study of Institutional Impacts
Highway Border Crossings . of New Technology Applications

: | | 573
5,34 — Integration with Existing Procedures. -

Present progress indicates that Customs EDI for road transportation may not be fully

operational until 1994 or 1995. Even when it is, there will likely be shippers and carriers
who will not be willing or able to use EDI to its fullest advantage. Therefore, AVI
technology at the border crossmgs should be capable of supportmg and complementmg

ex1stmg customs procedures.

'5,3.5 — Flexibility for Future Improvements - -

AVT technology must be'sufﬁciently"robust to be adaptable to future enhancements to

customs procedures, such as future widespread EDI usage.

B : o 5.3.6 — Automated Lane Operation

This issue is similar to the issue discussed in Section 5.2.8.

5.3.7 - Effective Traffic Operations

See Section 5.2.9.

5.3.8 — Enforcement o% Dedicated Lane'
See Section 5.2.10..

5.3.9 — Response Time

The AVI system must be designed to advise Customs of the identification of tfansponder

equipped vehicles as they approach the toll area. This should provide sufficient time for Y
. Customs to match the vehicle to records of the shipment which were sent to Customs in
advance. Alternatively, if the vehicle is equipped with a more sophi__sticated_ transponder
which can carry the cargo manifest, there must be sufficient response time for Customs

to reach a decision on the shipment (i.e., cleared, not cleared, random inspection), and to
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communicate the decision to the driver. The driver should receive the communication by
the time he reaches the mid-point of the crossmg so that he can take action to enter the

: "appropnate lane at C&I mspectlon -
83.10 - Broker Verification
The Customs Broker is involved in many shipments by taking responsibility for the

shipment and payment of appropriate duties. The system design must incorporate broker

involvement, so that Customs can verify broker actions before clearing shipments.
54  USER ISSUES

Contacts were made with a wide range of "users" including commercial carriers, shippers,
brokers and representatives of manufacturing and trucking associations, Their issues

include the following.
5.4.1 — Information and Marketing

There is a need for information and marketing, both for existing customs procedures

aimed at streamlining border crossing, as well as for planned AVI technologies.

5.4.2 — Reduce/Eliminate Paper Work

Users are supportive of streamlining procedures to reduce or eliminate paper handling and
repetitive data entry.

5.4.3 - Industry is Using EDI

Industry representatives noted that EDI is already used extensively in ‘many sectors,
" including the automotive mdustry Many shlppers, carriers and brokers are rcady to

o cxpand its’ apphcatlons to border crossmg
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5.4.4 — Cost Justification

-The costs for in-vehicle : equipment, and any - other user fees should be modest to

-~ encourage maximum enrollment.

54.5 — "Orphan"” Technolegy . . ..

Some carriers related previous negative experiences when they were encouraged to add
electronic monitoring equipment to their vehicles, only to find that it quickly became an
"orphan" technology with limited applications and with a limited lifetime. . . -

... The. concem was expressed that any i_n-vehicl_e equipment should be carefully planned and , {
designed to be compatible with requirements for other initiatives such as Advantage I- . L

75/AVION and technology applications at other border crossings. Carriers want to avoid

multiple equipment needs in their vehicles.

5.4.6 — Leadership - - -

Industry is looking to govemmcnt for lcadershlp n deﬁmng technology standards and in
-funding for implementation at the border crossmg RIS

5.4.7 — High Proportion of Regular Users . .

A high proportion of commercial vehicle crossings are made by a manageable number
(perhaps 75 to 100) of carriers. Furthermore, the automotive industry is heavily

represented among these. shipments. Therefore, support for and participation in the ;
implementation of AVI technology at these crossings can be managed.

' 54.8 — Maximize Enrollment

" Industry advocates encouragement for maximum -enrollment on automated crossings,
-~ which can be realized ‘through modest technology and enroliment costs, and flexible

enrollment requirements and procedures
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5.4.9 - Maxiniize Effectiveness

“'The effectiveness of the dedicated AVI lanes must be protected to avoid unauthorized use
(accidental and intentional) and to maximize the travel time advantages for properly
authorized users. Careful attention to -signing, markmg, driver notification

communications, momtormg and enforcement are essential.
" '5.4.10 — Range_of Choices for Users

Although many users will be willing and able to fully utilize advanced techliology which

mcoxporatcs EDI, users expressed the desire for the AVI technology to also support

o ex1stmg procedures Th.lS wﬂl ensure that the maximum numbcr of potentlal users can
"beneﬁt' o : ey Fiiae Eiien .

5.4.11 — Reliability

Dependence on advanced technology raised the usual concerns about reliability, and back-

i}p proccdurcs.
5.5 IMPLEMENTATION AND OPERATION ISSUES -+

Several issues related to implementation and system operation were identified. These
transcend mdlwdual agency or user }unsdlctlons and relate to the border crossmg as a

5. 5.1 - Co-ordmatlon and Fundmg for - Planmng, Desngn, Installation and
Commissmmng St . : ' S

An orgamzatlonal arrangement is necessary to accomplish these tasks. At present, the

New Technology Committee, funded jointly by the two federal governments together with
~ the provincial and state governments, is providing overall co-ordination with consultants
* retained to undertake defined work programs. An allocation of fundmg respons1b111ty for
| cap1ta1 costs is yet to be resolved.
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5.5.2 ~ Organization and Funding for Operations. and Maintenance
Prior to commissioning of the system, the organizatioﬁ -and fimding for the 6ngoing
- operation-and maintenance of the common system elements must be determined. One

~option would be a third party to operate and maintain the system on behalf of the crossing

agencies.

5.5.3 — Common Application

The technology application at these three crossings should be regarded as a test-bed to
define a.common approach to be used at all Canada.-.U.S. border crossings, where

warranted.

554 — In—Vehicle Communication

~ element so that the driver can be notified concerning clearance to use the automated toll

tor C & I":lanes, or other instructions. ' The ‘exact nature -of the visual, audible and

“text/video display options to be used will be determined.

~-5.5.5 — System Reliability . ..

processor configurations for redundancy.

5.5.6 — Data Integrity and Security _

3
b
3

Tolls, Customs, and Immigration applications will run in thelr OWN process computers to
ensure data integrity and security. The __bordg:_r_pi:o_s__s;ipg_éy_s__tpm c;le:ﬁe__:__rﬁts_ W111 detect and
communicate with drivers and vehicles, providing required vehicle/driver data to the
. appropriate toll, customs or.immigration sub-system computers, and relaying appropriaie

messages generated by each subsystem to the driver/vehicle. i -
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5.5.7 - System Adaptability

““The AVI driver/vehicle detection and communication system must be integrated with the

" toll, customs and immigration subsystems as noted above. The AVI system must be
"~ applicable with current subsystem procedures. However, it must be sufficiently robust
to be adaptable to more sophisticated vehicle, data and communications systems and to

~ evolving toll, customs and immigration procedures.
5.5.8 — Signal Verification

For verification purposes, the system must retain a record of all vehicle communication

commands.

5.6 OTHER GOVERNMENT ISSUES

"'5,6.1 — System Compatibility

Plans are well advanced for implementation of a Mainline Automated Clearance Systém
- (MACS) as part of the Advantage I-75/AVION initiatives which will facilitate commercial
vehicle movements throughout the length of the 1-75 and Highway 401 corridors from
Florida to the Ontario/Quebec boundary. Similar initiatives are under consideration on
other major U.S. corridors such as I—80 These systems should be mutually compatlble

‘with a border crossing system,
5.6.2 — Intelligent Vehicle - Highway Systems

Intelhgent vehicle - lughway systems (IVHS) are being actlvely supported in both Canada
" and the Umted States as an opportumty o maxumze the efﬁmency, effect:veness and

'safety of the hugc mvestments in road mfrastructure __

- Application of IVHS Technologies to the border crossings is highly compatible with these
initiatives, and will actively strengthen the trade and ‘economic interests of both nations.
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5.6.3 — Testbed for Electronic Border Crossing

These three crossings account for almost 25% of all Canada - U.S. trade. The needs and
oppofturiities for automated crossings have been well documented. There is an
opportunity for these crossings to become the national test-bed for technology which can
be applied at other Canada - U.S. highway border crossings.

]
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6.0 A SOLUTION CONCEPT .~ -

The basic conceptual requrrements of an AVI system are outlined in Section 4.3 of this

report Exhlbrt 6.1 summarizes the major system features in terms of the minimum
| functions, and the required adaptability to possible enhancements. The proposed system
is designed to _wak with existing customs commercial'clearance programs, with the AVI
tag fulfilling the current function of the bar codes on cargo manifests. However, the AVI

systemm will provide the capability to work effectively with possible future customs
processes  that ‘may be adopted by some commercial carriers, such as pre-arrival
notification by EDI or_ pos_sibly_ cargo__n_iaoi_fes't_s transmitted directly by the AVI tag.

The tag wﬂl a]so transnnt driver and passenger 1dent1ﬁcatton which can be used by the
unlmgratton computer subsystem - to venfy agamst records of individuals who have

: _cnroiled m the unnugratlon pre-clearance program.

For the electromc toll system, the vehicle ID will be assomated with a toll account The

. rmmmum system requlrement would require a pre-authonzed credit card type of account.
The en_rolled driver would provide an initial deposit, which would be reduced for each
crossiog t.')y“the arooont of the toll. When a minimum account balance was reached, the
account would be replemshed by a charge agamst the - pre-authorized credit card.

Commercial accou:nts may be handled on a ciep031t basrs Detaﬂed accountmg statements
may be avaﬂable on request for a fee '
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EXHIBIT 6.1
_ SYSTEM FEATURES
- Minimum Functions Adaptable to Possible
o ' ' ' ' 'Enhancements
Technology Tagsand * | * 2-way Tag (1) Maultiple Passengers LD.
Readers ... .. .. . .|=* Vehicle LD. |.(2). Trailer(s) 1D, :
. * Driver LD. (3) Cargo Mamfest Data '
+ Passenger(s) LD. - K .
-+ In-Vehicle Communication .. = .
_ "~ {Visible and Audible) .
Tolls =~ =~ - 1"« Toll Account at each crossing (1) Clearing House System - one
-' .o ] o Pre-authorized credit card | toll account good at all -
account -~ with "Automatic Refill" crossings
» Optional "For Fee" Account (2) Toll accounting on "smart
.-Statements to Users - .. ... .. card" or.plug.in device; would
* Centralized Toll Accounting carry toll value on card;
* Weigh in Mouon Toll System for | * * requires outlets to "refill” card
Trucks . value; could allow either
centralized or distributed toll
accounting.
Commercial Customs and -| * ‘Driver enroliment in immigration | (1) Cargo manifest carried on
Immigration . . pre-clearance. smart card or plug in device;

Pre-arrival notification to customs

(FAX or EDI)

" transmitted directly via tag as
-track approaches crossing;
shippers would program
manifest data onto plug-in
.device and provide to driver
(along w1th paper back—up
copy). -

and Immigration

Passenger Vehicle Customs |

Driver/Passenger Enrollmerit in
Immigration Pre-Clearance
Rules would establish eligibility
of passengeis

Rules would define customs
flexibility (i.e., nothing to
declare, voluntary declaration
etc.)

(1) Tag may be able to
accommodate several plug-in
devices to provide LD. for

multiple occupants.

Possible enhancements could include:

. a common toll account operated by a central clearing house which would allow

drivers to use any of the crossings with only a single deposit and account;

16080
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-~ = adaptability to toll tags which carry their own value and which can be replenished
at "refill" locations when the value is reduced by frequent usage.

6.1+ KEY DESIGN CRITERIA

. The. Ncw_TcghI_lology Committee established the foll_owing__kéy design criteria for the ‘
. project:
1 Prototypc_:.fo__r;_Dcmon.str_ation Project -
2, Cost Effective
-owsers

. _-Z.roperaﬁng agencies -

3 Flex1b111ty for Upgradmg

4. - Not antcd by Current Leglslatlon

‘- meet vision

oo 1dent1fy mstltutlona.l ad_]ustments

5., . Not Constrained by Advantage I-75/Avion Technology

Capable of Immediate Implementation -

o B

Evaluate Cost Effectlveness for Full Implementauon

8. Product lel Lead Dlrectly to Des1gn of Demonstration Phase

62 ;_".OPERATING METH__O_D.OLOGY--;— .

- The system would employ 2-way (read/write) AVI tags _a$_in¢vehicle umts which also
provide in-vehicle communications to drivers. In-vehicle communications may take the
form of synthesized voice messages or visual display, or a combination of both. External
message signboards and signals are used to deter untagged vehicles from using express
lanes. Deterrence can take the form of untagged vehicles being directed to park at
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- enforcement/emergency areas for-toll collection, or to proceed to secondary inspection
areas at C&L | '

A tag could identify the vehicle. A second tag could identify the driver. One or more
passengers may be identified by additional tags. The qualifications would determine the
number of tags required. For example, for a passenger car, it may be ﬁossible for a single
tag to allow the driver to cross alone, or together with other specific ‘pre-cleared
passengers such as family members. Also in the case of a passenger velucle a personal

ID tag may be sufficient, without the need also for a vehicle tag

For commercial vehicles where drivers may vary, both a vehicle tag (which will be
associated with the pre-arrival notification of the shipment) and a Eiﬂver tag will likely.
be necessary. A more sophisticited tag that may be desired by some shippers or carriers
could transmit information contained on programmable plug-in devices such as
PCMCIA® cards used with laptop computers. For example, the tag fixed in the vehicle
may identify the vehicle, while one plug-m card could prov1de driver ID. Another plug-in
card programmed by the shlpper and prowded to the driver with his bill of lading could
carry the cargo details. It is conoelvable that the entire cargo manifest could be carried |
on a card and transmitted to customs as the veh1c1e approa.ches the crossing. This would
replace pre-arrival notification. Th1_s is regarded as a future opportunity to‘be considered.

Another plug-in card could be used to carry a pre-pald toll value and to mamtam a record
of the individual toll account. '

An AVItag whjch _could accommodate plug-in cards is a possible future appﬁcaﬁen that
would introduce a higher level of sophistication ‘and higher cost. The system could be
desxgned to accommodate this type of card for some users, while continuing to support
a sunpler AV tag which may be the tag of choice for the ma_]onty of users, mcludmg

o most passenger car dnvers

o PCMCIA:. Persbﬁél'.Computer Modu.Ee”C.a.r.& Interface Adaptor .

“16080 ' _ -Mai's.hall Macklin Monaghan / KPMG 7/ JHK & Associates / Constance Consultants



St. Clair and Detroit Rivers ' Study of Institutional Impacts
Highway Border Crossings of New Technology Applications

e | | | | 65
- Toll Charge
The toll operator may offer one or more methods of payment. The options could include

a pre-authorized credit card account with the toll authority to-authorize toll charges, or

purchase of pre-paid toll payments to put into a plug-in card. The toll computer maintains

 records of credit'accounts and issues statements to these users at scheduled intervals. The

toll computer maintains only passage records for the value card holders. -
" Customs Commercial Clearance

Commercial vehicles are identified to customs while approaching the toll lane, and can
~"'be authorized for customs clearance while making the crossing. The vehicle ID would be

" matched to the pre-arrival notification stored in the customs ‘computer. The customs
" clearance would be based on a set of clearance criteria set out by customs and subject to
selective interventions or checks by custors officers. A vehicle which is released at the
customs prirnary line will have its shipment details recorded in the customs computer and
transmitted * electronically by customs to ‘the importer/broker for completion of the
"paperwork" and payment of duty and taxes. ‘

~ Automated customs clearance through the use of AV tag requires either that a shipper
or importer obtains an authorized ID issued by custorns or ‘that it ‘obtains clearance |
through an authorized and bonded customs broker. ' o
Immigrétion Clearance - Passenger Vehicles

Immigration clearance is linked to mdmduals or famlly members and not to entities such

as vehlcles, shxppers, brokers etc.

" An individual and, if permitted, his/her immediate family members who are enrolled in

the program (Immigration Pre-clearance Pro‘gmm) and who have nothing to declare at the
_ border crossmg wﬂl be identified automatlcally, cleared to pass through the C&I express
o 'Iane and logged in a transaction hxstory database. Detaﬂs of the quahﬁcauon for prc—
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clearance will be established by immigration, but may allow self-declaration of limited
imported goods, carrying another pre-cleared individual as a passenger, etc.

B Inu_nigratien Clearance - Commercial Vehicles

. Individual .commercial vehicle drivers must also enroll in the Immigration Pre-clearance

‘Program and be authorized to travel on the C&I express lane by immigration,

The AVI tag would identify the auto driver as pre-cleared. The personal AVI tag carried

~in the cab would identify the commercial driver as pre-cleared.

~Occasionally when a random inspection is necessary, C&I will need a procedure to verify

- that the user is the qualified owner. of the AVI key. Since the AVI tags may not carry
~.a photo ID, it would likely be necessary for the enrolled individual to cary some

identification. - This could be a photo ID, a validated a driver's licence photo ID, a

- passport to confirm his identity as a condition of using the pre-clearance system. The

system may incorporate video images of each individual for verification purposes.

Dedicated Approach Lane

- It is essential that a dedicated approach lane can be__prqiridgd_ for as far as possible in

advance of both the toll barrier and the. C&I inspection line. The fu_ll_beneﬁt of the system
cannot be realized if queues develop and impede entry for AVI-tagged vehicles.

Verification

It is expected that both customs and immigration would randomly select enrolled vehicles
or individuals to be inspected. Those vehicles would be directed to a regular lane at

~primary inspection. It is proposed that all lanes would be equip.pé.d ‘with an antenna to

-+ -identify the vehicle and its related driver/cargo data to .the-_gfﬁce_r_ on duty, .

. Tt is important to recognize that the officer has this information about the approachin’g'

vehicle. He can then undertake routine questioning and inspection of pre-clearance

16080
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identification cards, passengers, cargo manifest, etc., and may elect to require a secondary

inspection.

: There must be stringent sanctions coupled with cancellation of pre-clearance participation

rights if ther_e are violations.
“ Other Verification Techniques

‘For vehicles which are permitted to pass non-stop through the automated lane, there are
a range of venficatzon techmques which could be considered by the authorities. These

mclude
~-e - *'manned booth for visual observations. -
e+ video recognition monitoring.
» - both of the above can be compared to on-line video images of the enrolled

~ individual. In the case of visual observations, the i mage could be displayed on the
officer's. computer monitor.

»  automatic video licence _plate recording and reader systems.
“ e - random stopping ‘of vehicles after passage to check_ .pre-clcal‘al_l.cc authorization.
° I_.the m-vehlcle commumcatlon dlsplay would be desxgned to retam the clearance

authorization for up to 30 mmutes $O that 1t could be venfied

Enforcement procedures for non-authonzed use of the automated toli lane could range
' from v1deo hcence Ieaders combmed with the ablhty to mail a summons for payment of
a trafﬁc vmlatlon ﬂne to physmal pl]ISlllt Enforcement procedures for violation of an

automaled C&I lane would not necessanly be different than current enforcement when
a veh1cle attempts to pass w1thout stoppmg “This ‘is ot expected 10 be a s1gn1ﬁcant
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Exhibit 6.2 illustrates proposed border crossing proccsses for a non—stop passage of a

" vehicle using an automated system.

Exhibit 6.3 illustrated a conceptual physical and geometric layout for implementing an
AVI system for non-stop border crossing. These configurations are conceptual and will

vary considerably to suit the specific geometric constraints at each crossing.
Toll

| As a vehicle approaches the toll plaza from the access road, advance and overhead
message signs are used to direct traffic into proper toll lanes. AVI antennas are installed
at location 1, immediately in advance of the toll booths. The vehicle and/or driver ID and

' the driver's toll payment method are read from the AVI tag by the AVI Reader #1.

“If the tag card indicates a credit account, :the Toll Computer will validate the account and
automatically log the transaction and debit the charge to the account.

If the tag incorporates a plug-in value cﬁrd, ihe toll charge wi]i Be ‘deducted from the
~* ‘stored value and the remaining balance will display on the driver communication device.
.. Jf insufficient funds remain, the driver will be notlﬁed through the dlsplay indication.

' The message will remain displayed. for 10 to 15 mmutes to prowde Verlﬁcanon of toli

payment The plug-in card will store all transactlons

. Vchlcles passing through the toli cxpress lanes w1th non—funded value cards, mvahd tags
- or overdue accounts, will be directed by the in-vehicle dlsplay to. avmd the express lane
- -and use a cash toll. lane If these vehicles, or vehlcles w1thout AVI tags continue to use
.. the express lane, they will be flagged by auchble alarms and message mgn s1gnals to leave

the toll booth area and to park at the enforccment/emergcncy area. A toll attendant will
subsequently collect a to}l from the driver at the enforcement/emergency area.
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As an alterpative, automatic video licence plate readers may be-used to photograph
violating vehicles which can then be mailed a fine for violation of the toil. The licence

* plate number of any wolatmg vehicles would be retmned on the data base for further

“-action in the event of additional violations.
o .Customs and Immigration

- The AVI Reader #1 transmits data required for Customs and Immigration clearances from
the tag(é) to the Plaza Cdmputers which in turn queries the customs and immigration
information systems for clearance processing. It is expected that 3 to 6 seconds will be

' -:'required to query and receive a résponse from central customs computers in the U.S.A.

- and Canada. Immigration _inforrnatipn':will be readily accessible from the pre-clearance
~ enrollment data base in the local immigration computer. . - :

By the time an AVI-tagged vehicle reaches the antenna locations of the AVI Reader #2,

C&I clearances will have been determined and will be available to the Plaza Computer
and C&I Officers. The C&I clearance authorizations are transmitted from the Plaza -
- Computer to the vehicle via the AVI:Reader #2 and appended to the list of pre-cleared
véhicles. The C&I clearance authorizations are checked when the vehicle reaches AVI
Reader #3.

. Driver Communication

“The AVI Reader #2 reads AVI tags,_:--and-the Plaza Computer matches the vehicle ID to
- the list-of C&I pre-cleared vehicles. ‘If an AVI-tagged vehicle is. C&I pre-cleared, “the
: dnver will be instructed audibly or visually through the in-vehicle display to proceed to

the C&I express lane. The message w1Il remain displayed for 10 to 15 minutes to provxde

verification of toll payment.

If an AVI-tagged vehicle is not C&I pre-cleared, the driver will be instructed audibly or
7 : visually through the in-vehicle display to proceed to the primary C&I inspection lanes.
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- C&I Express Lane

An AVI-tagged vehicle with C&I pre-clearance enters the C&I express lane. The AVI

Reader #3 reads the vehicle tag(s). The data read by AVI Reader #3 is matched with data
in the Plaza computer, and an authorized vehicle and driver will be cleared through
Customs and Immigration. The driver is instructed audibly or:visually by the in-vehicle

" display to leave the Customs and Immigration plaza. The C&I clearance authorization

" for the passage is stored in the Plaza Computer, and will remain on the in-vehicle display

- for 10 to 15 minutes for verification purposes. =

6.4

If an unauthorized vehicle enters the express lane, an: audible alarm-and sign signal
message will direct the vehicle to the secondary inspection area. For-an AVI equipped
vehicle which is not authorized to use the express lane, the in-vehicle display will direct

the driver to the secondary inspection area.

Upon exiting the C&I express lane, the vehicle, the driver and its cargo are confirmed to

“have crossed the border. - The vehicle information and its passage are recorded in the
‘Plaza Computer and transmitted electronically to the shipperfimporter or broker to
complete the "paperwork" and payments for applicable duty and taxes.

TOLL CHARGES FOR COMMERCIAL VEHICLES

At the Ambassador Bridge and the Detroit-Windsor Tunnel, the existing practice is to

- charge commercial vehicles by.actual weights according to a fee schedule. Commercial

- vehicles are weighed on a static scale-and toll charges are determined accordingly. At
- the Blue Water Bndge, the toll charge on a commercial vehicle is based on the number

of axles.

For non—stop paésage of AVI-tagged commercial vehicles through the toll facility, the toll

' charge process needs to be automated ‘The followmg additional equlpment is requ.lred

to automate toll charges:

16080
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Ambassador Bridgé and Detroit-Windsor Tunnel

For each designated truck express lane, two vehicle presence detection loops will be

installed; one immediately upstream from the static scale, and the other one immediately

downstream from the same static scale. For toll automation, a PC-based computer system

is required with custom software and with interfaces to the loop detectors, the static scale,
_the AVI reader and the Plaza Computers.

This arrangement provides automatic registréﬁon of the gross weight of a commercial -
vehicle on the static scale and calcuiates the toll charge for the vehicle without need for
toll attendant input or stoppage of the vehicle. The computer system computes the load
profile of the vehicle as it passes over the statlc scale.

Blue Water Bridge

For each designated truck express lane, a treadle with four axle sensors and a vehicle
presence detection loop will be installed at the "toll booth” area. A PC_-béséd computer
systcm with custom software is required for toll charge automation. This computer system
will interface with the loop detector, the treadle, the AVI reader, and the Plaza

Computers.

This arrangement provides automatic counting of the number of axles of a commercial
vehicle and calculates the toll charge for the vehicle without the need for toll attendant
input or stoppage of the vehicle. |
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'INSTITUTIONAL PROCEDURES

Application of AVI technology requires the establishment of appropriatc procedures by
the implementing agencies (toll, customs, 1mmigrat10n) as well as by users (brokers,

shippers, carriers).
TOLL

Crossing operators now have a variety of toll accounts for commercial carriers. With an

" “eléctronic system, the vehicle would automatically be identified and the toll would be
* calculated and accounted for electronically. Current credit or pre-paid Systems could bc
""transmoned to AVI-based, and would be fully automated and computenzed

~The minimum system for passenger vehicles could operate efficiently with pre-authorized

credit card foll accounts. The driver would open an account with an initial payment (say

'$50). When the vehicle tag is detected with each passage, the toll account is

automatically reduced until it reaches a pre-determined minimum ($10). Atthat time, the
credit card pre-authorization allows the toll ‘agency to "refill" the account value by a
charge ($40) to the credit card. For a small fee, the driver may obtain an itemized

" transaction statement from the toll agency. ‘Otherwise, thc credlt card statement would

- 'document the toli account "rcﬁll" dates and amounts.”

. 'The driver would maintain a separate toll account with éach crossing: All crossings could
" identify the vehicle with a single AVI Tag "LD." and access the ‘applicable account for

that vehicle. If desired, a "crossing clearinghouse" could be created to enable a single

account to suffice for all three crossings.

" Possible system enhancements could provide the added ﬂexibility to move away from a

centralized toll account for each vehicle to a system with a pre-paid toll account value
carried on a plug—in card associated with the AVI tag. A card user would "load" value

" mto the card at dc51gnated outlet(s) and pay “for the value amount Ioaded. Separate value

amounts would be carried for each toli facility to be used.  With each vehicle passage,
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the toll funds would be electronically deducted directly from the card. The account would
be maintained on the card, relieving the toll agency of the need to maintain an account.
- Ideally, the card would be ‘usable at all toll crossings. = - S

Centralized or Distributed Toll Accounting

The minimum system would require a centralized toll accounting where records of all

crossing transactions would be maintained by the toll operator for each vehicle account.

~The possible' (optional) use of more sophisticated cards would provide the flexibility to
use a "distributed" method where the account information is maintained on a plug-in card.
Some toll operators are considering a hybrid system with many numerous individual auto
accounts on a djstributed system and commercial vehicle accounts maintained centrally.

:Since commercial ‘accounts will contain ‘higher tofl values, and individual trucking
operators may have numerous vehicles enrolled on one account, a centrahzed system may

" be more appropnate
7.2 IMMIGRATION PRE-CLEARANCE - PASSENGER VEHICLES . -

- One.existing model is the PACE project which has been implemented ét the Blaine,
British Columbsia - Bellingham, Washington border crossing (see Section 3.6). Although
it does not use AVI, the basic procedure would likely be similar. The specific regulations
conceming user -admissibility -and. whether a "no goods" allowed or a voluntary duty

. -.'declaratlon approach would be used would be at the - discretion of Customs and
Immigration.

The enrollment procedure for immigration clearances would include driver registration,
' quahﬁcatlons check, personal interview, and perhaps issuance of a photo LD, card An
- ~annual fee may be charged o '

_The: _AVI tag Wouid_ i_dcntify the quali_ﬁed individual for both the toll ac_:coﬁ_}:_l_t and for
~.Customs and Immigration. It is expected that the AVI tag would be issued by the toll
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agency, with any charges for the tag included with the charges for opening the toll

account,

 With an enhanced tag, a plug—m card could also provide the I.D. for the immigration and

customs pre-clearance file.'

- Drivers may be .__r_an_domly selected to be directed to an audit lane for normal inspection
. byan dfﬁcér,. In that situation, driver L.D. information can be displayed on the officer's

temiinal_ for éhecking against a driver's licence or other L.D. which must be carried by all

authorized drivers.

COMMERCIAL DRIVER IMMIGRATION PRE-CLEARAN CE

Commercial vehicle drivers also would enroll in the immigration pre-cleatance program,

generally following the same procedure as for passenger vehicle drivers. However, it is

' ~expected that commercial drivers will be issued a separate driver LD. tag or plug-in card,
" which could be displayed in any vehicle. - This driver ID AVI tag would be separate from

the ‘vehicle AVI tag permanently mounted on the commercial truck or trailer. The

- roadside AVI reader and antenna systern in the commercial vehicle lanes/booths will have
. the capability to separately read and distinguish the driver and vehicle AVI tags. Some

' AVI technologies are able to read multiplé AVI tags concurrently, while others will need

7.4

dual antennae or possibly dual RF modules for this purpose.

' Enrolled drivers rmght aiso be: requlred to carry a photo LD. card.

CUSTOMS PRE-CLEARANCE

-+ The existing prefclcarancc.procedurcs.of both Canada and U.S. Customs provide an

excellent base of users. Implementation of an automated system should. encourage

additional enrollment.
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" Data Entry

The major change fequjred with AVI technology is the need for all shipment information

to be processed, usually through a broker, and to be entered in the Customs computer

system for review prior to the arrival of the truck at the crossing. Customs can then

review the shipment in advance, and determine whether the vehicle is authoﬂzed for

o clearance; or requires manual processing. “The procedure will track all data related to the

shlpment, mcludmg sh1pper con31gnee commodlty, duty status, quantlty, broker, carrier
and vehicle ILD. ' R ' C

The crossmg movement can then be confirmed and duty payment reconc:hatlon can be
fac1htated ' ' R B R AT P

" Pre-Arrival Notification -

An essential requirement for full operation of an AVI system is some form of pre-arrival
“notification to customs. This could be provided via FAX. In the future, an EDI network
‘to ‘link - customs, ‘brokers, and ideally shippers, would allow all data entries to be

" transmitted directly from the shipper to the broker and to the Customs computer system,

thereby ‘relieving customs of the data entry requirement, and reducing time required

" between data transmission and ‘vehicle arrival at the crossing. Road transport EDI is
expected to be implemented in 1995 or 1996. - '

Some shippers may also have the capability for EDI transmission to. the broker. In other
cases, alternatives such as FAX transmission by the shxpper or carrier to the broker or

dehvery of the paper copy by the carrier to the broker may be necessary

B Wlth a more elaborate system, the manifest could be read du'ectly from the truck AVI tag
as the truck approaches the toll plaza. = B - e L ‘

The essential change will be that the truck will not be required to stop at the border. To

accomplish that, pre-processing of manifests will be necessary.
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7.5 -CUSTOMS BROKERS
- The Role of Brokers '

7.6

Customs brokers provrde the vital lmk in most commercral transacuons by provrdmg a
basis for payment of duty. With the U.S. Customs BCS program, brokers are responsible

- for the data.entry to the customs computer, .

As the minimum AVI technology application is envisioned, brokers would provide the
link with customs, and would input the cargo manifest and vehicle ID to the customs
computer system prior to vehicle arrival. In some cases, shippers may initiate the data

- entry and transmit via EDI (when available) to the broker. In some cases, FAX or

telephone links from shi?per or carrier to the broker m advance, will atlow the broker to

" prepare the castoms data entry.

- Broker Office Hours

Broker facilities and services musr\ be available when needed to e_nsure___that truck
movements can utilize the AVI system. Comments received during the siudy indicated
that brokers are usually available during normal business hours. . Availability during
evenings and weekends is difficult at times, and at a premium rate. |

- An AVI system may ease these concerns by providing a means for shippers to send the
. required information to brokers. for -input to customs during normal business hours,

thereby allowing the flexibility for the truck to. arrive at the crossing at any time.
SHIPPERS

In order to take full advantage of the AVI technology for non-stop automated truck
crossmgs at the border, shippers must have the capabrlrty to provide the cargo manifest

“oand vehlcle ID to the broker and customs.
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The most efficient method would be for the shipper to prepare the manifest with vehicle
ID in an EDI compatible format, and to transmit it to the broker and customs. Since the
shipper routinely prepares the manifest initially, this will ensure that it is only prepared
once during the entire sequence of the border crossing. Single handimg would reduoc the

o potenual for en‘or wmch could occur thh exxstmg procedures R

In the ideal situation, the shipper would also have EDI capability to electronically transmit

- the manifest (with truck ]D) to the broker for passage on to customs pnor to vehicle

o :arnval at thc border

“ 7.6.1 - Pre-Arrival Notification

At ‘the ‘present time, EDI is not operational for the road transport mode. - Pre-arrival

notification can be accomplished by FAX.transmission of cargo manifest data from
shipper to the broker at the crossing. The broker would then arrange for entry of the
cargo manifest to the customs computer system. The data (and a customs clearance

decision) will then be resxdcnt in the local customs computcr when the truck is detected

| | "approachmg the crossmg

7.6.2 - Electronic Data Intérchange EDD)

A fully automated system can work most efficiently when a working EDI system is in
place at a minimum between brokers and customns, ‘and ideally with shippers as well, as

noted above Con31derablc work on EDI has been in progress for some time in both the

_ U.S. and Canada., although it is not clear that a workable EDI system can be implemented

immediately. Canada Customs may not have EDI ava:lable for the truckmg sector unni
at 1995 or 1996. ‘ b o

It is .:onviéioﬁod'that EDI Wolild work as follows: =

« . Shipper prepares cargo manifest. The manifest currently identifies’ shipper,
consignee, cornmodity, duiy status, quantity, and broker. With AVI, the manifest

would also include carrier and specific vehicle ID.

16080
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o7 e The manifest, which is prepared in the first instance by the shipper, would become

the single data entry to cover the entire border crossing. transaction, and would

provide all information required for all parties involved.

o 7 With EDI, the manifest would be transmitted directly to the broker and on to the
Customs computer while the truck is travelling to the border crossing. '

' 7.63 - Cargo Manifest on a Plug-In Card

With a more sophisticated tag combined with plug-in cards, the cargo manifest.
“"“infofmation could be cartied with the vehicle. For those vehicles, an EDI link from
y shlpper to broker to Customs would not be necdcd although it would facilitate transaction

reconciliation after crossmg (1 e: duty payment) and momtonng of truck crossing.

" When the shipper prcparas the computerized cargo manifest, it could also be programmed
to the plug-in module wh1ch would be provided to the driver.’ '

The AVI tag '.would have the capability to .transmit the card so that when the vehicle
" passes by the AVI readers at thc border crossmg, the mamfest and the vehicle ID can be
"'_'readfromtheAVItag S b

i AVI antenna #1 is placed on the approachés.:fo the toll plaza, the manifest information

“::can be transmitted. to the local customs, computer, and then on to the central customs

i computer for a c}carancc decision whﬂe the vehlcle is passmg through the toll plaza
approaching theC&Imspecttonarea, o ) B

This should provide sufficient time for a clearance decision to be made, and then’

transmitted to activate the in-vehicle communications instructions at AVI Antenna #2 as

the vehicle is on the crossing.

. In this scenario, the broker must also be involved to guarantee the shipment in terms of
~duty payment. Therefore, an EDI link may also be necessary, unless the broker
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':'ldCﬂtlﬁcation is ‘also’ prowded on the plug-in card and the broker is adequately notified
 of the transactlon e ) _

This method may be of interest to some shippers and carriers.
77 CARRIERS -

_ Carncrs will be responsible for several actions-to facﬂltate the use of AVI technology,

mcludmg
« . Procurement, installation, operation and maintenance of in-vehicle AVI tags.
.' - - .Estabhshment of appropnate to]l accounts or a procedure to mamtam adequate

toll value on a plug—m card in the case of an enhanced tag system. o

s A procedure to.ensure that qualified drivers are enrolled in both U.S. and
Canadian immigration pre-clearance programs. ' '

-« Provision of the drivers immigration pre-clearance AVI tag (or plug-in card).

¢ Close liaison with drivers, shippers, brokers and customs to.establish an

appropriate communications Link such as FAX initiaily and EDI'in the future and

' to-ensure that the cargo manifest and truck ID is transmitted to customs prior to
vehicle arrival at the crossing.

e For an enhanced tag system, close liaison with shippers and brokers to ensure that
plug-in cards are conveniently available to drivers and that the cargo manifest data
is programmed on the card to be camed in the vehlcle o :
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8.0 COSTS AND BENEFITS - -

~'The costs and benefits associated with strategies to expedite international border crossings
- are discussed in this chapter.

8.1 POTENTIAL MARKET FOR AVI TAGS

© 8.1- Automobile Traffic

As noted. previbusly, 18.9 miiiion -automobile tﬁps ahnually are made on the three

| crossings combined. Data is avallable for the tunnel which indicates the trip frequency

For every 100 tunnel "customers”. mtemewed after entenng Canada from the tunnel the
trip frequency was found to be as shown in Exhlblt 8.1

‘Similar data is not available for the bridges. However, it is expected that infrequent
tourist trips would occur more often than at the tunnel;_ ljpcause_ the bridge access routes
connect directly to the freeway network and by-pasé downtown areas of Detroit and
Windsor. The estimates shown in Exhibit 8.1 are based on the assumption that the
proportion of quarterly or less frequent trips are double at the bridge relative to the tunnel.
Furthermore, it is possible that daily trips will be less relative to weekly or monthly trips.
Exhibit 8.1 indicates an estimated range for these three categories, . . .-

o EXHIBIT 8.1
- NUMBER OF AUTOMOBILE CUSTOMERS =

Frequency of -~~~ Number of -C_ustomers : ~ Estimated Number of Customers
Crossing (per 100 Custoq;e_rs_at Tunnel) (per 100 Customers at Bridges)

Weekly | B 29-26

Monthly 21 19-16

~ Quarterly : 4 8
 LessFrequently. .. - .. ... 14 - .. . S 28 .

rd
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Using the number of annual trips for each frequency category (i.e. 230 trips per year by
each daily customer, 50 trips per year by each weekly customer etc.), and the annual

""auto_mobi_le ‘volumes on each crossing, it is possible to estimate the number of unique
customers who would use the crossing once or more each year. The detailed calculations
are shown on Exhibit 8.2. |

~ Exhibit 8 3 indicates the number of customers in each frequency category for the three

_' 'crossmgs combined. The number of customers has been discounted to 68% of the

customers caleulated i in Exhibit 8.2 since the statistics on user frequency reflect a typical

' weekday at the tunnel It is esnmated that the weekday traffic volumes (5 days) represent

- '68% of total weekly trafﬁc based on count daIa available at the Blue Water Bridge.

"'Although there ‘are: l1ke1y to be potentlal AVI customers among weekend users, the
estxmates are based on lcnown weekday data. ' '

Also shown in Exhlblt 8.3is an estlmate of the proporuon of customers in each category
who may choose to enroll in an AVI tag system ' S

EXHIBIT 8.3
ESTIMATE OF POTENTIAL AUTOMOBILE AVI ENROLLMENT
-(All Crossings) . -

aFrequency of " Number of Crossing " Potential Enroliment
- Crossing at Tunnel Customers S % Number
Daily 19,800 - 21,500 60 - 80% 11,900 - 17,200
Weekdy © 7 25300-30900 - 30-50% 7,600~ 15,500
— Mﬁ@ﬁfhlr SR 1570020000 e 25% 3900 - 5,000
Qumﬂy L o L e _
Less Frequently 20,500 - 24,500. . .
o | 23,400 - 37,700

A total of 23,000 to 37,000 automobile customers can be expected to enroll.
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EXHIBIT 8.2 |
FOR EVERY 100 CUSTOMERS WHO USE THE CROSSING

- All Customers at Crossing
# of Trips per Year

per Customer

Customer Trip
Frequency

# of Customers Total Trips

(per 100 Customers) (per 100 Customers) # of Customers -

% of Total Trips 4 of Annual Auto Trips

(2 Way)
1) Detroit-Windsor Tunnel _ _
Daily . 230 28 6,440 " 76.9% 2,768,000 12,000
Weekly . 50 33 1,650 C 197% 710,000 14,200
Monthly = S Y) 2 252 S 309, 108,000 9,000
Quarterly - 4 4 16 0.2% 7,200 - 1,800
Other . - 1 14 14 S 02% 7200 _17200
s 8,372 o | 3,600,000 44,200
2) Ambassador and Blue Water Bridges : ' o
Daily ' - 230 16 - 22 3,680 - 5,060 679 -76.6% 3,975,000 - 4,480,000 17,200 - 19,500
Weekly .50 29 - 260 1,450 - 1,300 © 267-19.7% 1,565,000 - 1,150,000' 31,200 - 23,000
Monthly 12 19 - 160 228 - 192 42-24% 246,000 - 168,000 20,500 - 14,100
Quarterly 4 s 8 | 32 06 - 0.5% 35,000 - 29,000 8,750 - 7,250
Other T 28 2 - 05 -04% 29.000 - 23,000 29,000 - 23,000
: 5,428 - 6,610 ©5,850,000 - 5,850,000 106,650 - 86,350
| - TOTAL 150,850 - 131,050
(1) Ranges shoﬁm to acc'oun't for poséible lower proportion of customers who cross daily

in comparison to Tunnel,
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A total of 2.7 million truck tnps are made each year on the three crossings combined.
In the absence of data on the frequency of crossings, an estimate of the range can be
made based on the following assumpnons

. 30% of truck trips are dally crc')ssings

. 30% of truck trips are weekly crossings
. 30% of truck trips are monthly crossings
° 10% of truck trips are once per year

Based on these assumptions there would be 15,150 truck "customers” using the three -
crossings. [If the potential enrollment percentage for trucks was as shown below, there
could be 7,600 trucks enrolled in an AVI system.

Number of Truck Potential AVI Enrollment

Trip Frequency Customers - % Number
Daily | . 4,600 80% 3,680
Weekly 4,600 60% 2,760
Monthly | 4,600 25% 1,150 -
Less Frequently 1,350 - _

15150 7,590

82 FRAMEWORK FOR COST ESTIMATES

For the 1mplemcntat10n of an AV] system, there are four major categones of cost 1tems

These categories are hardware, software, installation and engmeermg serv1ces

Hardware costs include AVI Readers, AVI antennas, Plaza Computer, in-road sensors, in-

-booth alarm signals or monitors, external message signs and signals for the two to]l

express lanes and the two C&I express lanes at each crossmg
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Software costs include packaged software license fees, software development for AVI ,
- integration, software development for toll, customs and immigration applications, and

. software development for toll accounting. - Software deveiopment cost -also -includes

- testing and commissioning of software.

A number of standard and custom software packages would be used in the development
of the system. These packages augment the development of other applications software
~for toll, customs,. immigration  and: accounting. These packages include RDBMS
(Relational Database Management System), software tools, toll collection, éommunica:ions
management, network management and Operating System. The use of packaged software

reduces the overall system deirelopment time and cost.
Installation costs include labour and materials for electrical and civil works.

- Engineering services include site preparation, -documentation, -training and. project

- management.

8.2.1 - Plaza Computers

Independent Process Computers

. The. proposed Plaza Computer installation .at each s_ité consists of a dual-processor

- communications control computer (CCC) system and independent process computer
systems for toll, Customs and Immigration applications. The CCC system controls and
co-ordinates communications between the Plaza Computer and AV] Rea&ers and controls

. and routes communications and information toffrom véhiclc_s from/to either toll, customs

or immigration application process computers.:

Individual application process computers may be designed with dual—processof
conﬁgqrélion for redundancy. The level and degree of redundancy can be determined
during system analysis and design phases of implementation. Redundancy can range frdm
stand-by, manual switch-over, hot stand-by, fault-tolerant and non-stop computer

operations.
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~Toll, custorxis and immigration applications run in their own process computers within the

- proposed Plaza -Computer installaﬁon. Access to data and information for individual

* ~applications is-controlled by multi-level password and application-specific security within

their operating cnviromﬁcnts. Additional secuﬁty may be provided using magnetic card
readers or palm readers at additional cost. '

" The hardware cost of a Plaza Computer insta]laﬁon for each site includes two {2) colour
- ~work stations and two (2) printers (one laser and one matrix printer) for each application
. process ﬁ:omputer. *In addition, a console terminal and matrix printer are included for the

~ communications control computer.
Optio’nél_Single Computer Configuration

A second' computer system option can also be considered. Toll, customs (local) and
" immigration applications could all run in-a single Plaza computer. A non-stop, dual

processor computer system would be the ultimate choice for mission critical applications.

This type of computer system is specified in all Defence and Banking applications.

8.2.2 - System Cost Estimates

The following estimates are based on 6 sites at the three border crossings. Each direction

" of border crossing is considered a site. ‘Each site has two express lanes (one for
"passenger vehicle and the other one for commercial vehicle) at toll and two express lanes

* Automatic video licence plate detection and recording may be desirable for the express

lanes at toll and C&L Systems are now available on the market at a cost ranging from
C$25,000 to C$50,000 per lane.

)
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* A total of eight lanes at each crossing would be included. -

T C&I
Hardware -
Plaza Computer Bquipment =~ C$ 107,200 ~  C$ 214,200
. Warranty on Equipment ~ C$ 12,000 25,700 -
Booth Computer Equipment Cc$ . 11,950 . 31,900
- Wamanty onEquipment €S 1300 3,500
AiEmpmex o mie 10000
‘Treadles, Loops _ C$ | .9,100 0
In-booth Alarms, Signs 10200 23700
TOTAL HARDWARE ~ ~ 'C$ 174850 ~ C$ 399,000
- Plaza and Booth Equipment C$ 60,000 ~C$ 120,000
Installation : _
* Computer, AV, etc. | C$ 30,900 C$ 61,500
- Imé.ge Piocegsing - o C$ o o .0 _ C$ _ 20{),000
Engineering Services | C.$ . 8400 | C$. _16,650
TOTAL PER SITE c$ 277,150 C$ 797,500
TOTAL PER SYSTEM (6 sites) C$  1,645000  C$ 4,785,000
OVERALL TOTAL C$6,430,000

8.2.3 - In-Vehicle Units

The Advantage I-75 tender indicates that a basic vehicle transponder tag with minimum
driver communication display capability will cost approximately C$94 (U.S.$75). This
cost has been used for this analysis, although other recent tag cost quotations have

indicated that there are prospects for substantially lower tag costs.
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The potential enroliment of autos and trucks in an AVI tag system was discussed. above.
It is estimated that 23,000 to 37,000 automobiles and approximately 7,500 trucks may be

" Based on an average figure of 30,000 automobiles. plus 7,500 trucks, the total cost to
. users for in-vehicle. tags would be approximately C$3,500,000.
©7 7'8.24 - Project Management T

Implementanon of an AVI system will ulclude several prcgect management activities

‘which can be exPected to add the followmg costs:

. System des;gg and engmeenng e el l_ L C$ 400,000
' | System mplementaﬂon management . e C$ 500,000
. Marketing and public information program C$ 300,000
. Project evaluation plan : - e e - C8 250,000
' Sub Total | . C$ 1,450,000

If allocated to Toll and C&I in prbportion to the costs shbwn on page 8-7, the total cost
.. would increase by C$370,000 to C$2,015,000 for toll and by C$1 080,000 to
o C$S 865 000 for C&I as shown in Exhibit 8.14.
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'8.2.5 - Project Cost Summary
The total system costs are summar_ized in Exhibit 8.4.

: EXHIBIT 8.4
ESTIMATED PROJECT COST - ADVANCED TECHNOLOGY SYSTEM

_ _System Des1gn and Englncermg : | _' _A _ C$ 400,000

~ System Implementation Management ~C$ 500,000
' Equlpment Procurement and Installation S ~C$ 6,430,000
Marketing and Public Information Program S CS 300,000
'-Pro_lect Evaluation Plan R .C$ .. 250,000

" Total Project Implementation Cost . C$ 7,880,000
User Costs for Vehicle Transponders ™ ' ST C$ 3,500,000

8.2.6 - Administration Costs

R

An administrative function must be established to provide the AVI tags to vehicle owners.
It is expected that all AVI tags will be used for electronic toll collection, while automated

C&I clearance may not be used by all vehicles, or not for all trips.  Therefore, it is likely
that AV] tag distribution will be handled by the toll operators. Tag costs may be incladed
in the initial account charge to users. Operating costs will be offset by the expected
= benefits which are outlined below. ' :

Toll operators will also be responsible for maintaining toll account transactions and
balances. This should reduce or eliminate administrative costs _fqr__printing[manufacmﬁng,
distributing, collecting and counting toll tickets. or tokens which are currently in use.

Customs costs should be streamlined by reduced staffing required to process AVI users,
and third party entry of cargo manifest data.

Immigfatidn will incur _édditioﬂal ‘administrative costs for processing immigration pre-

o clearance applications. However, these costs should be offset by the annual fees which
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will likely be imposed, and by reduced staffing to process pre-clearance participants each
time they cross the border.

83 FRAMEWORK FOR BENEFIT ASSESSMENT

Co%ir:s.o”éStirrlofe's."'for tho benefits related ‘to an automated border crossing system are

L proscnted in the following paragraphs. The first step is to 1dent1fy the expected benefit

- ﬁ'_'categones Next, an approximation of beneﬁt valucs for vanous categorres is derived

_ -'__":based upon estimates developed in. several drfferent ways Fmally, the results are

o gencrallzed to provide an aggregate range for the benefits. By their very nature, some

" of the '_é_xpected benefits are very difficult to quantify; - therefore, the results should be
o mterpl‘eted as merely indicative of potential benefits. | '

=2 8.3,1 » Definition of Benefits

Benefits related to automation of border crossings are judged to accrue to three groups
— the users, the facility operators (toll entities in this case), and the Customs and
- Immigration (C&I) services. . - ' ' S '

- . The benefits can be categorized as follows:

* . Benefits forusers

> time savings - direct, (toll, C&I processing)
L ' * - indirect (queue time)
EI COStSﬁﬁngs oy o ER

“"» " convenience (avoidance of: ﬁndmglcarrymg cash or ticket for toll, rolling
-+ down window, -stopping,-:interviews (C&)), inclement weather, etc.)

> commcrcral ﬂeet operatrons - driver training re_ ‘border  crossing
- : : _procedures N _
-.-accouniing - (expense. reports paperwork,
petty cash)

- reduced errorsfomissions m documenta—
o t10n paperwork) o

16080 Marshall Macklin Monaghan / KPMG / JHK & Associates /- Constance Consultants



St. Clair and Detroit Rivers  Study of Institutional Impacts
Highway Border Crossings of New Technology Applications

8-11

: » - other benefits

- * . Benefits for toll operators . .-

»  collection cost savings

»  increased capacity (reduced expansion cost for same demand volume)

»  toll processing savings (reduced ticket printing, cash counting, commercial
accountmg, reduced toll revenue shnnkage/loss debit toll account revenue
float) - : : : - '

> 'unproved management ' information for stéfﬁng,_.schedu]ing, planning,
. performance evaluation, and other decisions

~» .. improved customer service quality/public relations

= Benefits for Customs and Immigration

» increased third party user data entry
»  automation of records and systems
»  reduced inspector hours

»  improved management information for ‘staffing, scheduling, plannmg,
- performance evaluation, and other decisions - .

> improved customer service quality/public relations

8.3.1.1 - User Benefits -

L - Time savings: -Border crossers who are eligible to participate in an automated crossing
- program are expected to save time for each crossing.  Time savings will result directly
= .from faster service time at toll booths and at C&]I inspection booths. In order to achieve
a meaningful time savings, both toll and C&I lanes must be automated. In addition to

the direct service time savings, indirect time savings will accrue to passenger vehicles and

commercial vehicles from reduced time waiting in queuve to get to the toll and C&I

* processing booths. These are discussed below and summarized in Exhibits 8.7, 8.8 and
8.10. | : |

" Marshall Macklin Monaghan / KPMG / JHK & Associates / Constance Consultants o 16080




Study of Institutional Impacts " St. Clair and Detroit Rivers
of New Technology Applications Highway Border Crossings

8-12

Currently, direct toll service time (that is the time required to process an individual toll
‘transaction) is approximately 9 seconds per passenger vehicle and from 35 to 55 seconds
per commercial vehicle; the range for commercial vehicles is due to weighing trucks at
some facilities and not at others as well as differing procedures to process commercial
accounts. Electronic toll collection can be accomplished in 3 to 4 seconds for both autos

. and trucks, with or without weight measurements.

The significant time savings result from the cofhbination of direct time saved plus the
““indirect time savings related to waiting in line to reach the toll or C&I booths. The
~ indirect time is much more variable and more difficult to estimate. No records are

presently maintained -regarding aferage queue time or queue backup lengths. Vehicle

arrivals at the border follow a cychcal pattem da:lly but exhlblt broad stochastic swings

over short time periods. Budget constraints dictate prudent use of staff resources for

manning,_ generally around the "average" historical condltl_ons_. Therefore long queues can
develop during certain intervals when traffic arrivals are well above the norm. Good

weather, sporting events, conventions, retail sales, and weekends/holidays may cause

- -traffic spikes and resulting surges in queue times. Finally, since truck and auto service
lanes are separate at most of the border facilities, variations in the relative demands may

create unusual queues of one or the other at different times. -

Cost'savings: Aﬁtomating border crossing will yield cost savings for some commercial

- vehicles in addition to the time savmgs discussed above. Auto border crossers may also

" realize vanous forms of cost savings but these are expected to be of minor significance
' and not c_onsxdered in the benefit analysis. Some motor carriers direct theu__dnvers to a
pearby terminél before proceeding to the border crossing, to check 'pép'er work, make sure
*that broker paperwork has been processed and generally to reduce the likelihood of

problems and deiay at the border o

* Automating the border crossing via ‘electronic filing of paperwork and processing
qualified carriers electronically at express lane C&I border inspection booths should o
enable some carriers to eliminate stops at nearby terminals. Those carriers who are able .
to eliminate intermediate stops will realize additional time and operating cost savings.

16080 Marshall Macklin Monaghan / KPMG / JHK & Associates / Constance Consultants



St. Clair and Detroit Rivers Study of Institutional Impacts
-Highway Border Crossings of New Technology Applications

8§-13

Convenience: - Electronic payment of tolls and processing through C&I booths will

provide added convenience to participants. While a quantitative value for convenience

is difficult to quantify, nonetheless, not worrying about carrying cash or retrieving it from

wallets or purses for tolls; not rolling down windows in cold or hot weather; not stopping;
not being interviewed (C&I); and not bei'ng exposed to inclement weather provide value

to the users. Evidence that consumers value convenience is demonstrated by the fact that
over 20,000 tollway users in Dallas were willing to pay a 5% to 10% toll surcharge for
electromc toll processing even when they gamed no time savings or other direct benefits.

" Commercial fleet 0pefaﬁonr: Comrnercial fleets 'spend considerable time in training and
'V'mdoctrmatlon of drivers regarding procedures paperwork preparation, and related matters
to avoxd delays at border crossmgs These costs’ _c_an be m1t1ga1:ed somewhat by filing

customs documents electronlcally.

An automated border crossing process would be fully integrated with Advantage I-75 and
AVION: programs to foster seamless, paperless non—stop truck operatlon throughout a trip
in the 1-75/Hwy. 401 corridors." ' '

Also, electronic pre-filing coupled with automating more of the crossing inspection and

release. processing, should enable commercial fleets to reduce errors and omissions in

documentation paperwork ‘and thereby ‘reduce “delays “associated - with improper

documentation at the border.

“Electronic toll processing and automated debit or billing will relieve some accounting
steps “for commercial operators who ‘now ‘process ‘driver expense reports, manually
reconcile crossing receipts with invoices, and handle related paperwork and petty cash

“transactions for toll payments.

Other benefits: This category, while most difficult to guantify, is estimated fo be large
in magnitade. One segment of this benefit is the potential reduction in truck schedule
“allowances currently incorporated for uncertainty in border crossing time. In our

" interviews with carriers and shippers, many reported that they build in an allowance of
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“one hour or _moré for ibbr(_ier crossing. - '-'_I'he_'schedule -allowance is added due to
- uncertainty. If 'elcctmnié '-pre-cnt[y and ‘automated border processing can stabilize the
* - actual border ‘crossing “times many of these carriers ‘and shippers can control their
- schedules ‘more ughtly and realize productmty gains in their operations. - -

-8.3.1.2 - Toll Qpera_tor_Be__ﬂei._'lts o
The estimated benefits _fo.r_:to_l_l__ 6per__at_ors fall into five categories: _. l_ . )

o :Collebtion cost savings: _Electronic toll collection will speed up toll processing and in
- the process will enable reduction in_collector labour hours - The savings will evolve in

- two ways. First, an express. clectromc toll lanc can process about 900 to 1,200 vehicles _
per hour compared to about 400 per hour by current manual coliection methods.
Therefore, even if the express lane is manned, a single booth attendant is able to process.
three times as many vehicles -pér Hour. Stated another way, the electronic lane attendant

can do the work of three manual collection attendants (presuming there are enough
vehicles enrolled for electronic toll). Additionally, over time, the express electronic lane

will not need to be manned at all, yielding yet further labour savings.

- The above observations-are even more dramatic for commercial vehicles which now take

+35'seconds to 55 seconds for toll processing. An electronic express toll lane can easily
handle five to ten times as many trucks per hour. '

-+ Increased capacity: : Effectively, an electronic express lane i increases the capacity of the
«+.. facility by processing vehicles more qulckly In the absence of this electronic technology
+ capacity option, traditional ‘approaches to gain more .capacity would rely on. physical
plaia expansion which is extremely capital intensive.. Electronic toll collection, _thefefore,

is an instrument to reduce capacity expansion costs for an equivalent demand volume.

- Traffic increases can be expected because of the influence of a number of factors
including free trade, NAFTA, the proposed ‘Windsor casino, and general economic
recovery. Electronic lanes will -allow- toll ‘operators to accommodate growth more

economically.
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Toll processing savings: Present toll collection methods include cash counting, printing
and sales of multiple ticket books for volume users, commercial account invoicing, and
collection audit processes. Electronic toli collection reduces or eliminates these costs by
substituting electronic, computer readable media for many of the steps. For example,
electronic toll collection could replace commuter tickets; electronic tolls eliminate cash
" counting as 'the"ioli funds are collected and Teconciled directly by computer and then
" ':deposned via electromc funds transfers, commerclal accounts sumlarly can be mv01ced

by computer from eiectromc toll records

““Another p'ositive feature of electronic toll collection is reduction of cash handling. This
translates into reduced revenue loss/shrinkage for the toll agency. - Finally, electronic
debit toll accounts provide a revenue float for the toll agency. ' -

Improved management information: - Electronic toll collection in combination with the
automation steps planned by toll operators will provide significantly improved statistics
for a variety of management uses. These include traffic and revenue information, staff
* scheduling, performance evaluation, planning, and other decisions. Collectively these
~ improved information resources will aid operating managers with timely inputs for
operating, financial, planning, and'control decisions as well as support their information

- dissemination activities more effectively.

" Improved customer service: Customer service quality is improved with electronic toll

" collection inat least two ways. First, toll customers gain directly from reduced queue and
e servnce tlmes Secondly, electronic toll collection prov1des consamers another option with

considerable convenience quality; therefore ‘users can choose which' option best fits their
“individual needs. Fmally, since there are competmg facilities for the border crossing,

electronic toll collection offers a competmve marketmg and public relatlons tool for

' attracting and/or retalmng business.
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- 8.3.1.3 - Benefits for Customs/Immigration - -

. The -estimated benefits for Customs and Immigration (C&I). services are somewhat
- similar to those for toll operators; they fall into five categories:

- Increased third-party (user) data entry: The proposed border automation procedures rely
upon third-party (shipper, broker, importer) electronic pre-entry filing of customs and
immigration clearance data. Third-party data entry is well established in U.S. Customs
clearance processing for ocean, air and rail shipments; the proposed border érossing
'autolﬁation procedures will further extend that strategy. For Canadian Customs, the
-proposed automation will reduce current Customs data entry efforts by shifting it to third-

parties, allowing Customs to redirect those resources. . .

- This process improvement requires a well-established EDI capability, which will facilitate
+-tracking of goods shipments and reconciliation of duty payments. -

Automation of records and systems: The proposed border automation steps reinforce
..and continue C&I strategies to automate their processes for maximum productivity and

- -efﬁciency. :

Reduced inspector hours: Automating border érossing and release proc.e.s.sing' for low
risk travellers will enable reduction in inspector labour hours. The savings will evolve

. .in-two ways. - First, an express electronic lane can process over 900 vehicles per hour
- compared to about 120 autos per. hou_r-ahd about 60 trucks per hour by culf:cnt__ manual

- methods. - Therefore, even if the express lane were manned, a single inspector is able to

- process an order of magnitude more vehicles per hour. Stated another way, thc' electronic
lane inspector can process _thc equivalent of several, perhaps six, inspectors usmg current

manual inspection and release prdcedutes (presuming there .are enough vehicles and

people enrolled for electronic border clearance).

Additionally, if the system is designed properly, it should not be necessary to man the
express electronic lane at all. Transition to unmanned operation may evolve in steps over

time, but will yield farther labour savings.
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- 'With resources being frozen, or even reduced, increased traffic demands can be. serviced

with existing staff complements. Furthermore, available manpower can be focussed on

better control of border entry since the frequent, low risk travellers can be processed
"'electromcally ' - ' '

Improved management information: Automating border crossings for selected travellers
| " ‘and commercial operators via automated identification technology can provide highly
o useful management information resources.’ Most importantly, automation provides a tool

" “to assess erherging'suategies"and '(Ithi'onsl for meeting border crossing demands under

‘stringent. budgetary constraints. Carefully ‘designed ‘experiments, and assessment of

behavmur responses to traveller and commercial border release programs can assxst in

o reﬁnmg pohaes strategles and operatrons

Improved customer service: The Ambassador Bridge and Detroit Tunnel border Crossings
lie in the midst of a large, metropolitan, urbanized area. Interaction between residents on
the Canadian side of the border and Michigan residents on the other side is extensive and

_ routme —- for a broad variety of work, social, commerce, educatlon entertainment and
cultural act1v1tles Area resrdents expect relat:vely free cross border travel. Automating

. ‘border crossings selectively for low risk travellers will assist in accommodating ever-

o mcreasmg crossing demand with nnproved semce quality at the same time that 1t assists

U Cc&lto effectlvely deploy avaﬂable resources.

Border crossing automation will generaily improve service quality at the border. These

improvements are important to' commercial operators as well as the region’s businesses
~and manufacturmg concems and the substantlal commerce and trade between Canada and

theUmtedStates . _ e s R :

8.3.2 - Estimates of Benefits

‘Using the"beneﬁt' categories described above, several different estimating techniques have
a been used to get a preliminary fix on the scale of potential benefits. These estimates are

Marshall Macklin Monaghan 7/ KPMG / JHK & Associates / Constance Consultants 16080




Study of Institutional Impacts : : St. Clair afid 'I.)etr'oit Rivers
of New Technology Applications . Highway Border Crossings

8§-18

~~quite crude; they 'should 'be  interpreted only as first- approx;matlons pendmg more
R --=deﬁmt1ve work. ' ' -

Several methods used to estimate the value of the benefit categories are discussed in the

following section.

Exhibit 8.5 shows. the makeup of the crossing volume for each of the three border

5 -crossing facilities at Detroit-Windsor and Port Huron-Sarnia. . The total crossing volume
- .in.1992 was estimated at 21.6 million vehicles per year, of which 18.9 million are autos
.and 2.7 million are trucks. ‘Pes_senger :vehicles are reasonably eirenly distributed among
.--the Blue Water Bridge, the Detroit-Windsor Tunnel and the Ambassador Bridge. Trucks
crossings are far more heavily concentrated on the Ambassador Bridge (60%) and the
Blue Water Bridge (30%); about 10% of truck crossings ﬁse the Detroit Windsor Tunnel.

B ' : CEXHIBIT 8.
BORDER CROSSING TRIP. VOLUMES (MILLIONSIYEAR)
Facility SR o Cars o -} . Trucks -Total
Ambassador Bridge ol 68 16 | 8.1
Blue Water Bridge o s2 T 08 60
Detroit-Windsor Tunnel |~ 72"} 03| 15
Total 189 0 21 | 216

_Traveller User Beneﬁts - Frequent Border Crossers

A ﬁrst estimate of traveller bcneﬁts was ba.sedron. the.. ﬁrobertiox_i_: ofﬁ'equent border
crossers and their estimated enrollment to participate in an automated borde_r crossing

_ program.

-.Survey data for the Detroit-Windsor Tunnel indicates about 82% of auto crossers make
.t least 12 trips per year; . further, 64% of passenger w_ehi_cks_ had a single occupant. This

group (frequent crossers who drive alone), would be the easiest to pre-clear and automate
~ for cressings. A smaller proportion of the total auto crossings-on the Ambassador and
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~‘the Blue Water Bridges are estimated to be frequent users and solo drivers. . These routes
. comnect directly with major highways in Ontario and Michigan and a larger share of their

- -auto volumes are visitors and other long-distance travellers. - .

Exhibit 8.6 shows estimated auto crossing volumes by user frequency, the estimated
annual trips made by each user category, and the expected percent enrollment in an

automated border crossing program. Based on the projected enroliment, an annual

| : 'volumc of 3.9 rm]hon or 20% of all auto border crossmg trips -are forecast under the

- automated system

- 'The benefit value for these trips can be inferred from experience with the "PACE" pre-

. cleared crossing project between British Columbia and the State of Washington. PACE

- participants paid an annual fee of U.S.$25 and C$10 respectively to participate. If we

assume an annual average of 50 trips (e.g., approximately one per week), the fee paid to

participate in PACE works out to C$0.60 one way. Using C$0.60 per trip, and the

e estrmated 39 _n_l_il_]joh'one'-way t.r'ips'acros's' the Detroit and St. Clair Rivers, we deduce a
"~ benefit value of C$2,350,000 per vear. ‘ | |

o : EXHIBIT 8.6

ES'I‘IMATED ENROLLED TRIPS BY FREQUENT AUTO CROSSERS
Fr uent % Est. | % |  Est

‘ C:gsser % at Est. - Annual |  Est. | Enrolled
Catesories  Tunnel for | Trips Enroll: | * Trips
g _ Border (mill) ment (mill)

Solo Drivers 525 380 | 7.2 40 2.83 -

|Busimess . | 123 [ 137 | 26 | 15 | = 039
Other & w/Duty) AL 76 | 14 a1 0 _ .0

| Subtotal| | | 144 |1 301
|Occasional . | . 1804 240 | - 45 | | 0
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~Approached from a different view, the C$2,350,000 estimated benefit works out to be the

equivalent of about 4 minutes saved for a commuter whose value of time is approximately -
C$9.00 per vehicle hour; solo drivers are estimated to be the largest share of participants

in an automated crossmg program

Toll and C&J Primary Service Time Savings

- Automated border crossings for cars and trucks will reduce the primary service times at

both the toll booths and the C&I inspection booths. Current service times are shown in

Exhibit 8.7. The automated crossing program will reduce service times to approximately

three seconds at the express toll lanes and at the express C&I booths. Service time

savings per trip for auto travellers enrolled in the automated system will be about 36

seconds; for trucks, the average primary service time savings will be about 90 seconds.

SEEE ' - EXHIBIT 8.7 '
SCURRENT PRIMARY SERVICE TIMES AND AUTOMATED SAVINGS
Aute Toll ‘Truck Toll | Est. Auto. | Est. Truck
Facili & C&I & C&I Time Time
acility Times Times Savings Savings
(secs) ... {secs) (secs) (secs)
" |Blue Water Bridge | 934 | 34468 1 |
 “|Detroit-Windsor Tumnel | = 9433 36+54 g 36 . 9
.| Ambassador Bridge 9429 53457

: " The aggregatg pnmary service time savings w1lI be dlrectly proportlonal to the number

of trips enrolled in the automated crossing program. The maxunum beneﬁt is the

- avmdanoe of queue delays by: usc of the automated lanes. - Exlnbit 8 8 shows the

_est:mated range of savmgs based on auto traveller value of time of C$9 00 per hour and
' truck time valued at C$38 per hour. With 10% pa_mmpat_lon of autos and trucks, the

savings‘per year would be C$410,00.0';:"f0r 20% or 30% enrollment it would be C$760,000
million or C$1,170,000 per year respectively.
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~+ ' EXHIBIT 8.8 ' ' '
ESTIMATED ANNUAL PRIMARY SERVICE TIME SAV]NGS
“Mode """ Estimated Annual Primary Service Savmgs
: . (C$ thousands/year)
_ Per Cent Enroilment _

o 10% ' - 20% T 30%
" Auto . Cs135 C c20 C$410
Truck _ C$250 - - C$510 _ C$760
Total ~ C$3%0 | C$780 - C$1,170

In Section 8.1, the potential entollment was identified to range from 23,000 to 37,000
':automobiles and approxunatcly 7 500 trucks. As shown in Exhibit 8.9, a median value

of 30 000 autos would represent approxnnately 20% of all auto trips which i Ls consistent

 with the estimate described prewously The 7,500 trucks would represent as many as
37% of all truck trips. However, information on truck teip characteristics is limited. A
_reasonably conservanve cstlmaxe of annual pnmary serv1cc savmgs usmg 32% of truck

tnps would be:
CAmo  (20%) . cs 270000
o Trcks (2% CS 1250000
Total ~ C$ 1,520,000
_ EXHIBIT$9 S
POTENTIAL AVI PARTICIPATION
Aato Truck
Annual Trips 18,900,000 ~ 2,700,000
#AVI Vehicles - 30,000 - © 71500
#AVI Trips T —
Daily (x230) 3,333,500 846,400
] Weekly (x50) .-.5375,000...... -.138,000
Monthly (x12) 56,400 13,800
% AV Trips 3,966,400 998,200
21%) 37%)
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Estimated Primary Queue Processing Delay Savings

Queue delays waiting fo:'; toll and C&I processing deVelop when vehicle arrival rates -

exceed the seify_i'ee_.pt:ocees:ing”eapacity at the toll or C&I booths. The number of

available, open service booths is a critical factor affecting formation and magnitude of
~queues. - The 1990 AT. Keamey Study reported an estimated 170, 000 hours of annual
» queue delay for pnmary truck processmg on the Ambassador and Blue Water Bridges;
__'-_-no data were avaﬂable for the Detroit- Wmdsor Tunnel. The delay was estimated to cost

.U.S.$11.7 million based on truck costs of U.S.$30 per hour. Auto primary delays were

‘not calculated directly in the Keamey report. |

- Smce 1988-89 when the Keamey data were complled mgmﬁcant capltal and operatmg
o unprovements have been implemented for border crossmgs Observations and operator
_inputs conﬁrm that primary queue delays. are much less frequent and mtense now than

. earlier.

An estunate of current annual truck pnmary queue delays was denved from a series of
simulations of truck arrival volumes by hour and the C&I primary service rates on the
Ambassador and Blue Water Bridges. These exercises prov1de only general indicators of
| queue delays, since booth staffmg assumptions comprise a very cntlcal mput Based on

multiple runs, current truck queue delays (on the bridges only) are estlmated to be on the
order of 45,000 to 64 000 vehicle hours per year.

The automated border crossmg prograrn wlth dedtcated express toll and C&I service lanes -
would be expected to reduce the current delay by about 25% to 50% dependmg on the
level of truck enrollment in the pxogram At C$38 per truck hour, the resulting queue
delay sawngs would appear to range between C$420 000 and C$1 180 OOO per year. A
median value would suggest annual savmgs of C$800 000, ' : '

Auto queue delays were crudely estxmated based on the auto volumes at the three
facﬂmes, _the percent em‘oﬂment m the automated program, and an a.ssumed savings of

two minutes per participating auto border trip. The results suggest an annual queune |
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- savings of approxunately C$l 3,00,000 for autos. Exhibit 8.10 summarizes the

caIculatzons
R - EXHIBITSIO '
- ESTIMATED AUTO PRIMARY QUEUE DELAY SAVINGS
Anto Annual Aunto- ;
Trips per | Enrolled Hours Est. Annual
A Year | % Enroll- Trips - Saved Savings
Facility - (mill) | ment (mill) (1000°s) | (C$1,000)
[Bluewater | 52 15 | o071 | 260 C$240
| Detroit-Windsor Tunnel 7.2 30 2.16 720 | C$650
Ambassador Bridge 6.6 20 . L30 433 C$410
ATotal .- . . . .. | 189. | 22 | 42 1413 | C$1,300

_. _EStima_ted Cén‘:ier_lirbductivitgl Gams o

Truckmg firms may realize operatmg efﬁcmncy nnprovements as a result of an automated

border crossmg program Some firms may be able to obtain more cqmpment tarns; other
ﬁmls which pull into local terminals now before proceeding to the border crossing may

- be able to ellmmate the termmal stops in con_]unctzon thh electromc prc-ﬁlmg and the

" automated crossmg program

”"I'hé'abilitj{ to cli'm'iiléi:é' terminal stdps will be related to'the:'type of trucking operation.
- .Auto-reiated camcrs would not tend to be in ‘that group and are ‘not estlmated to receive
ar any savmgs Truckload (TL) carriers ‘would be the most hkely to be able to benefit from

| ehml_natmn of temnnal stops_, Less-Than-Truckload (LTL) carriers would be somewhere

in between. Exhibit 8.11 presents a preliminary estimate of the savings which might

accrue due to fewer intermediate terminal stops. Each eliminated terminal stop is

assumed to save 30 minutes and truck time is valued at C$38 per'hour. The aggregate
= savings is estimated at C$353,000 per year. '
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EXHIBIT 8.11
CARRIER OPERAT].NG SAVINGS WITH REDUCED TERMINAL STOPS
. Est. Trips per| P % Est. Est. Annual
Type Year Enro'l;nent .. Terminal Terminal Savings
o (mil) ) ST | Stops Elim. | Stops Elim. (C$1,000)
LTL I L B & 2 4,300
o TL 080 | 25 7 14,300
- |Auto - 029 . 50 0 . 0
Other 017 | NA 0 0
Total 27 . 18,600 | C$353

" General operaﬁng ‘broduc’tifity for all truck carriers should flow from reduction in border

crossing times. Truck operating revenue . for Detroit/Windsor area border crossings
aggregates to an estimated C$4.4 billion per year based on thc number of estimated less-

than-truck-load (LTL), truckload, auto-related, and other truck trips.’ Using the operating

. Tevenue as an approximate proxy surrogate for operating costs, the impact of carrier

_ operating efficiency gains due to reduced border delays can be gauged. A o_n_q-hundrcdth
.of one percent efficiency gain translates to about C$440,000 savings per year..

Carrier prodﬁctivity géiﬁs wﬂl not be limited solel.y' 'tc.)_ bqrder tlme savmgs :_B;irder time
savings will be amplified by productivity gains for shipménts by LTL carriers using

container freight station inspection procedures which elzmmate delays to freight when

'some manifest items - but not all - need to be inspected. LTL cariers also should benefit

..from increased traller bulk ratios in thlS manner thus. effcctlvely unprovmg trailer
. utilization and profitability over current bulk limits dictated by border inspection cargo

- access requirements.

(1)

L

Page 97,99, St. Clair and Detroit Rivers Intemational Crossings Study - Final Report, June 1, 1990,
A.T. Kearmney. :
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Assuming only a one-hundredth of one percent (e.g., 0.01%) efficiency gain, the general

operating productivity- gains (benefit C$440,000) combined with the reduced terminal
- stops (benefit C$353,000) would producc a fleet operatmns benefit of C$793 000 annually
""(secExh1b1t812) R T T T e

 Estimated Border Trade Productivity Gain

Highway border trade across the Michigan - Ontario international border was estimated

to be U.S.$56 billion in 1986 (see, A.T. Kearney 1990 Study, page 14). Part of that trade

. ‘involves time-sensitive . shipments for manufacturing, distribution, retail and related
- industries. Most large industries, such as the automotive industry which generates a large
i proportion of the cro_ss—-bdrder movements, operate with - an agile  manufacturing
- philosophy which depends -on just-in-time delivery to maintain close to zero inventory
levels. Reduction in crossing delays at the border can have a marginal impact on the

productivity and efficiency of the region’s businesses. Even an extremely minor
productivity/efficiency improvement against such a large trade volume base will generate
- impressive numbers. If improved border crossing systems ylelded as little as one- C
" hundredth of one percent 1mpact, the annualized value would be U.S.$5.6 million or
B 'C$70mﬂhon : : S o
- Estimated Toli and C&I Labour Savings L e e e '
Current Customs and Immigration staffing Ievels for both U.S. and Canadian operations
are estimated to be on the order of 520 person years; of this total, on the order of one-half

are believed to be devoied to primary inspections. Similarly, approximately 100 person
years are estimated to be expended for toll collection per year across the three facilities.

Express processing will require fewer person years for toll collection and C&I primary
inspections. Fewer staff will be required because automated processing enables higher
volumes to be handled per lane. In addition, it may be assumed that the express lanes
will not need to be manned in future years. However, manning levels can not necessarily
be reduced in direct proportion to the volumes handled electronically. Sufficient booth
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* capacities must still be provided to preclude large queues. with. ﬁuctuatlons m auto and

e --itmck volumes from hour to hour.

If 20% of auto and truck traffic is enrolled to use the C&I express lane, it would be

reasonable to assume at least 5% labour savings for C&I primary inspection. Enrollment
for the express toll lane only is likely to. be.higher than for: C&I where ‘personal
interviews, cargo pre-arrival notification or cargo data carried on a smart card will be a

" condition of use. “Accordingly, approxima_te'ly 9% labour savings are assumed for toll.
" collection. This would yield an annual savings of approximately thirteen person years at
" C&I primary inspection and a savings of approximately nine person years at toll

~ collection. 'USing an average value of C$37,500 per person year for C&I and for toll

“collection, and adding 40% to cover overheaci and fringe benefits, the estunated aggrcgate '

annual savmgs are C$682 OOO for C&I pnmary mspectlons and C$470 000 for toll -

~Benefit Estimate Recap .

.. The preceding paragraphs have outlined a preliminary estimate of potential savings related

to an automated border crossing program which reduces travelier and truck . crossing
delays. At best, these estimates are approximations which serve to indicate the possible
magnitude of associated benefits to the user community. The results are summarized in

Exhibit 8.12 below.

16080

Marshall '-Macklin Monaghan / KPMG / JHK & Associates / Constance Consultants




St. Clair and Detroit Rivers
‘Highweay Border Crossings

- Study . of Institutional Impacts
of New:Technology Applications

8-27

- EXI'HBIT 8.12
“SUMMARY OF ESTIMATED ANNUAL USER BENEFITS
. © 7 Estimated Annual Savings (C$1,000)
G .Category
_ o Cars “Trucks Total
- {service Time T ocgr0 | CsL250 C$1,520
{Queue Delay C$1,300 C$800. - C$2,100
.~ | Fleet Operations R C$793 C$793
* | Customs & Immigration - K el T | - C$680
: To]l'()_pcrat(_irs-t- R B ETEEEEE I o e | 3470
~ |Other/Trade Productivity | . | | c$1000
N Total = C$1,570 C$2,843 C$12,563

84  BENEFITS, COSTS AND FUNDING
84.1 - Passenger Car & Trucks

Benefits to passenger cars and trucks are shown in Exhibit 8.13, both as annual benefits
and as accumulated over a 5 year period which would bethe minimum Jife expectancy
for the AVI vehicle tag. o -

_ __The tag costs are shown in Exhlblt 8. 13 as both a onc-tune 1mt1a1 expense or as a cost
over 5 years, assummg an annual lnterest rate of 6 25% The accumulated beneﬁts reflect
an annual inflation rate of 2. 5% with no assmned beneﬁt mcrease resultmg from .

increasing traffic volumes.

Marshall Mackiin Monaghan / KPMG / JHK & Associates / Constance.Consultants 16080




Study Of Institutional Impacts ‘ St. Clair-and Detroit Rivers

of New: Technology Applications Highway Border Crossings .
8-28
'EXHIBIT 8.13
BENEFITICOST FOR PASSENGER CARS AND TRUCKS
_ {C$1 090'S)
One Year Analysrs i 'Five Year Analysis
Initia® | ~Annual Benef' t/Cost | - | Accumulated Benefit/Cost
Cost [ Benmefit |- Ratlo | Cost Beneﬁts " Ratio
Passenger Cars |~ $2,800 [ $1570 | - 056 | $3345 $825¢ | 25
ATrcks $700 | $2,843 406 | $840 $14,945 ©178
| Total $3,500 $4,413 126 | $4,390 |- $23199 .| . 55

; 1) .- Costs are based on C$94 per . vehicle tag. The B/C ratio could be improvod if tag costs were

- lower. Recent tag supply quotations indicate the prospect for substantially low_er tag costs.

The benefits to trucks exceed the tag costs by 4 times in one yeai alone. For cars, the

benefits would exceed the tag costs in less than 2 yeat__s._

Tags would be funded through purchase dn‘ectly by vehicle owners at a total cost of
C$3,500,000. This cost would vary depending on the number of vehicles enrolled, and

- if tag costs dlfferod from the assumed cost of C$94,‘00 per tag.
. 8.4.2 - Toll dperatom

Beneﬁts to toll operators are shown both as annual beneﬁts and accumulated over 5 years

'm Exhlblt 8. 14 'I'he system capltal costs shown are the total system costs mcludmg cost

| | for toll lanes and systems, and customs and 1mm1gratlon laues and systems Vemcle AVI

tag costs are excluded

8.4.3 - Government, Including Customs and Immigration

Benefits include economic/trade productivity gains which are of value to the citizens of
both nations, as well as savings to customns and immigration agencies. Annual benefits
and accumulated benefits over 5 years are shown in Exhibit 8.14.
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- 'The costs shown represent the total fixed capital cost of the system, excluding vehicle tag

T COSsts.

. In one year, the benefits would equal the total system cost. Over 5 years, the benefit/cost

. ratio would exceed 4.5 to 1.

... EXHIBIT 814 - =
BENEFITICOST FOR TOLL OPERATORS, GOVERNMENT
. AND CUSTOMS AND IMMIGRATION o

(C$1,000'S)
One Year Analysis Five Year Analysis
Initial Annual Benefit/Cost Cost Accumulated | Benefit/Cost
SRy Cost Benefit Ratio, R Benefits .. Ratio
| Tolk Operators. . - | C$2,015 f .. C$470 - 023 C$2,407 |  C$2.470 1.025

Government: o Co : ) S
- Customs & C$5,865 C$680 C$7,002 | C$3575

Immigration 1.31 57
- Economic/Trade C$7,000 C$36,800

Productivity - :

Gains
Overall C$7,880 | C$8,150 1.03 C$9,409 | C$42,845 455

o complement the preceding ﬁve—year cost and benefit ‘assessment, - on-going

" maintenance e expense for the automated border crossing system and the effects of traffic

h "growth over the ﬁve-year operanonal penod need to be addressed £

“A "supplemental ‘sensitivity analysis was conducted - to gauge - the :inipacts of these
" maintenance and traffic factors. “Annual electronic equipment and software maintenance

““expense was estimated at ten percent of the initial equipment and software capital cost,
exclusive of warranty cost items. Warranties were assumed to cover first year expenses,

" so mamtcnance expense was accumulated for years two through five only. The estunated
" "'ﬁve-yeaz non—wan'anty ‘maintenance costs aggregate to C$2 185, 000.
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Corridor traffic across the three border crossing facilities grew 45% between 1984 and
1992. This equates to an annual growth rate of about five percent. In the absence of
electronic systems to help process crossing traffic, growth will require increasing

' expenditures by toll and C&I agencies to service the demand. ‘Increased expenditures will

be necessary for physical improvements and/or inspector resources to process greater

traffic flows. The estimated savings to the toll and C&I agencies with expanded
throughput capac1ty due to electromc lanes were denved by factonng the labour savings

in Exhibit 8.12 in proportlon to the estunatcd annual trafﬁc growth ‘At five percent

| traffic growth per year, the savmgs wouid aggregate to apprommately C$763,300 over

ﬁve years o

o Addmg these costs and benefit savings to the overall ﬁve~year costs and beneﬁts shown
" in Exhibit 8. 14 would result in aggregate costs of C$11 595,000 and aggregate bencﬁts
of C$43,608,000. The resultmg overall beneﬁt!cost ratio of 3 76 remains mgmﬁcantiy

positive.

8.4.4 - Funding Considerations

“There are a variety of possible approaches to COst':sharing and funding for the proposed
systems. One option would be a cost sharing formula that involved contributions from

- all participating agencies, including the toll operators, customs and immigration services
and the federal and provincial/state governments. For the toll operator; the system would
replace the need for expenditures for stand-alone automated toll s_Srster_ns. which are being
considered at the crossings. For customs and immigration services, the system”provides
a means of processing existing traffic and future traffic increases.in light of the dwindling

- -TEsources available for staffing. ‘For governments, the improved efficiency represents

* -economic and trade productivity gains which have immense benefits to both nations.

- Funding for the system could also be genérated_ by a charge to users. There are several
~ examples of autornated toll operations for toll roads where AVI-equipped vehicles have
been charged preferential (lower) tolls as an imcentive to enroll, while non-enrolled

vehicles have been charged increased tolls.
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A toll surcharge of as little as 25¢ per vehicle would generate sufficient revenue in one
year alone to'pay all of the system capital costs. Exhibit 8.15 indicates the potential
revenue generated if all non-AVI equipped vehicles were subjected to a 25¢ toll surcharge

for passenger cars and either 25¢ or 50¢ for trucks for only one year.

EXHIBIT 8.15

- ANNUAL USER FEE REVENUES
' Option 1 Option 2

_ : i “Toll ' . Toll o ,
“Annual Traffic Volume Surcharge - { *Amnual: - | “Surcharge * - Annual
. (Non-AVI Vehicles) : Per_Cro_ssing _Revenue Per Crossing | - Revenue
Passenger Cars (80%) 15,120,000 ] 25¢ - C$7,560 © o 25¢ C$7,560
Trucks (68%) 1,835,000 50¢ C$918 25¢ . C8459 -
Total Annual Revenue C$8,478 C$8,019

The toll surcharge to recover the total capltal costs of C$7 880 000 could be ehrnmated

after one year

Any such toll surcharge should be speciﬁcally earmarked to be used only to cover capital,
operatmg and maintenance costs for the system, and to be reduced when the capltal costs

are pa1d off toa surcharge that could cover annuai operatmg and mamtenance costs

-A thud unplementatlon optlon would require fundmg estabhshed by the suppher as part

of a contract for mstailatton and 5 years of system mamtenance The ﬁnancmg could be

repald by vanous mcthods or combmatlons of methods, such as:

s . contributions. by each partlcrpatmg agency, in proportlon to its share of costs;

° partlal contnbutlon to the costs by each agency, wrth the balance paid from an
¥ - earmarked toll surcharge; and : ‘

° the entire cost paid from an earmarked toll surcharge.
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A ‘combination ‘of ‘the -above, or other funding options are possible, including the
~establishment of an IVHS revolving loan fund to finance automated border crossing

projects at various locations.
85 GOVERNMENT FUNDING OPTIONS

Funding for part or all of tb.e system costs may be available from Federal, State and

.. Provincial government departments other than dlrectly from Customs and Immigration.
Exh.lblt 8.16 illustrates the effect of a range of government (non-C&I) funding on the
beneﬁtlcost ratlo for customs: and nmmgratlon and for governments. who would be the
_“beneﬁ01ar1es of the "Economtc/Trade Productxvxty Gams" beneﬁts shown in Ex}nblt
3 8 14

EXHIBIT 8.16
- EFFECT OF GOVERNMENT FUNDING ON BENEFIT/COST
Governsment Fun&ing . B;.'::Et{,?;?ﬁ;sf:f .
Canadian Governments U.S. Governments Canadian Us.

% | agon | % | s | O [ coemme| o | covemmar

o 0 0 0 051 . = 0.51 o
20% 790 20% 790 0.70 233 070 233
40% | 1575 0% 0 |asts ] e | 1T LI | HLT
0% | L1575 0% | 2365 T10 K, 264 78
0% 1,575 .| . 80% 3,150 | L0 17 ) e 5.8
0% 1575 100% | 39407 110 17 | = a7

(1) " ‘Baséd on Overall Cost of C$7,880 (Exhibit 8.14) shared equaily by Canadian and U.S. Government.- (U S,
Government contribution shown in C$ for oonststency with othcr $ valuw in report. and 10 avmd cffec:s of

fluctuating exchange rates.)
2 - Benefit: C+H benefit of C$3,575 000; {Governmmt) Eoonom:cfl‘rade Producuv:ty Gams of CS36 800,000
. o from Exhibit 8.14.

' "-_ " Cost: Costto CH of C$7,002. Govcmmcnt (nonC—l-I) funding would shift costs from CH1o ol.her
L ‘government agencies. (Funding assumed to reduce initial cost to C+L)
3y -+ ULS. CHLinitial cost is C$2,933. “U.S. Government fundmg of 74,5% would cover all C+I costs..
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The central notion of Exhibit 8.16 is that the Government funding would go first to
reduce C+I costs, in recognition of the benefits to the Governments in general. If funding

is available in excess of the C+I costs, consideration could be given to a subsidy to toll

operators.

Initial indications are that the higher proportions of govcrnment (non—C+I) funding may
only be available in the U.S.
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9.0 IMPLEMENTATION

9.1 CONSENSUS

At the New Technology Committee meeting of June 21, 1993, all participants were in
agreement that the proposed automation of the border crossing was a positive initiative
that should proceed. '

9.2 PROJECT FUNDING

This report sets out a general description of the system and a preliminary cost estimate.
‘The estimated benefits clearly outweigh the estimated costs.

The next step is to determine the appropriate funding mechanism for the project. Since-

s a wide range of stakeholders will benefit from the initiative, the costs could be shared by
| many agencies. The initiative étrongly supports the economic and trade interests of both
nations, and it represents a key element in the movement to impiement intelligent vehicle-
highway systems in both Canada and the United States. ‘

9.3 SYSTEM REQUIREMENTS DOCUMENT

In light of the unanimous endorsement of the initiative by the New Technology
Committee, the chairmnan was asked to arrange for the preparation of a System
Requirements Document (SRD) as the next step toward implementation. An addendum
scope of work for preparation of the SRD has been developéd, and funding is now in

place for the consultants to proceed. The SRD work program is underway. It is intended
to develop more explicit user requirements documentation an_d examine alternative
organizational formats for procuring and implementing the proposed border crossing

systems.
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