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Executive Summary  

Maine Turnpike ORT/AET Impact Analysis 
 

This report summarizes the results of CDM Smith’s independent impact assessment for possible 

conversion to Open Road Tolling (ORT) or All Electronic Tolling (AET) at two toll plazas on the Maine 

Turnpike.  The Turnpike is faced with a number of challenges in the future regarding many of its 

existing toll collection facilities.   Perhaps most urgent among these is the need for possible 

reconstruction of the York Toll Plaza, the southernmost barrier on the Maine Turnpike.  That facility is 

decades old, and was constructed in a location in which subsurface conditions may preclude 

reconstruction.  Consideration is being given to reconstruction of the plaza at an alternative location, 

but at a significant additional capital cost. 

The Turnpike also anticipates the need to replace its northernmost toll plaza, at the I-295 connection 

in Gardiner.  That facility, which was constructed immediately below the roadway overpass, which is 

no longer in use, must be slightly relocated and reconstructed in the future.   

The toll industry is moving toward automating the toll collection process, using either ORT or AET.  

ORT would allow for high-speed, non-stop, collection of tolls from vehicles equipped with E-ZPass 

transponders, while retaining a limited number of cash collection lanes in each direction.  AET would 

feature the elimination of cash collection altogether, and require only the construction of high-speed 

gantries across the mainline roadway, significantly reducing capital cost but requiring new methods 

and costs to handle vehicles without electronic transponders. Under AET, a license plate image is 

taken of customers without E-ZPass; those video transactions are sent to the customer by mail. This 

introduces considerable collection risk due to some video transactions being unbillable and others 

uncollectable.  

Model Overview 
CDM Smith developed a model to analyze the potential net revenue impacts of both AET and ORT. The 

model takes into account diversion to alternative routes (due to video toll surcharges or for those not 

comfortable with the technological aspects of AET), unreadable video images, lack of Department of 

Motor Vehicle (DMV) address information, and out of date DVM information. All of these result in 

unbillable video transactions. The model also takes into account payment billing collection rates and 

assumed uncollectable transactions. Both unbillable and uncollectable transactions result in toll 

revenue leakage.  

A key component of the analysis was to track potential toll revenue leakage under both AET and ORT. 

ORT operates most similarly to the existing condition in that both E-ZPass and cash are still accepted. 

Under this scenario there is relatively little opportunity for revenue leakage compared to how the 

system currently operates. Experience on other facilities that have converted to ORT has confirmed 

that there is very little impact on net revenue collection. Under AET, however, all non-E-ZPass 

transactions must be invoiced. The need to invoice video transactions is where both the increased risk 

of revenue leakage and the higher costs of toll collection occur.  

In addition, the model also takes into account the maintenance and operating (M&O) costs associated 

with collecting tolls under both AET and ORT scenarios. Thus, costs associated with video image 
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review, DMV look up, invoice mailing, and fare collection/administration are all tracked in the model. 

In the end, M&O costs are subtracted from gross toll revenue impacts to develop the net toll revenue 

associated with AET and ORT. These are then compared to estimated existing condition net toll 

revenue at York and Gardiner. Annual net toll revenue impacts were developed over the forecast 

period from 2015 through 2030. 

A final component of the analysis incorporated the capital costs of converting York and Gardiner to 

either AET or ORT. All capital cost estimates were provided by HNTB Corporation. A final measure of 

comparison was developed by taking into account both the 10-year net present value of the net toll 

revenue impacts and the estimated capital cost impacts associated with AET and ORT.  

The following summarizes CDM Smith’s net revenue impact analysis of converting the York and 

Gardiner toll facilities to either AET or ORT. 

York Toll Plaza 
E-ZPass currently accounts for about 64 percent of York transactions. Of the remaining 36 percent of 

cash paying customers, only about 37 percent are Maine residents. Under AET, the majority of cash 

customers become video customers. As a result of this cash/E-ZPass mix and the relatively low 

percent of in-state cash paying customers, estimates of potential toll revenue leakage amount to 

almost 10 percent of total toll transactions at York. This amounts to about 42 percent of the potential 

video transaction component. This toll revenue leakage necessitated the need for revenue 

enhancements in the form of video toll surcharges (even after taking into account the estimated AET 

impacts on M&O costs) in order to maintain net revenue neutrality with the existing condition. 

A range of AET unregistered video surcharges was tested ranging from $0.00 to $4.00 for a passenger 

car. Both 5 and 10-year cumulative net revenue impacts were developed for each surcharge level 

tested. The model assumed that video customers could choose between two video options: registered 

and unregistered. Registered video customers would pre-register their plates and set up an account 

with a minimum balance required. Tolls would be automatically deducted from their account once 

successfully identified in the image review process. Due to the lower costs associated with this type of 

transaction, their surcharge level was assumed to be half that for unregistered video customers. 

Experience on other AET facilities shows that, when offered, registered video participation is very low, 

generally ranging between 0 and 5 percent. For purposes of this study, CDM Smith assumed 5 percent 

of video transactions would be registered. 

The analysis indicated that an unregistered video surcharge of about $3.00 (passenger car) would be 

required to maintain net revenue neutrality under AET at York over a 10-year time horizon. This is in 

addition to the current $3.00 cash toll at this location. The most recent toll increase at York took place 

on November 1, 2012 (from $2.00 to $3.00) and the Authority foresees that, under the existing 

condition, no further increases would be needed for 15-20 years. The imposition of the $3.00 video 

surcharge is also estimated to result in diversion to US Route 1 ranging from 3,400 to 5,500 per day. 

Because ORT operations are very similar to current operations, no net revenue leakage is estimated to 

occur at the York Toll Plaza. Under this scenario, therefore, the current cash and E-ZPass rates would 

be maintained (i.e., no cash surcharge would be required).  

A 10-year net present value comparison was conducted for both AET and ORT. HNTB estimates the 

capital costs to maintain the existing York Toll Plaza to be about $22.1 million. Costs for ORT 

conversion amount to $36.0 million, or about $13.9 million greater than the existing condition costs. 
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AET capital costs are estimated at about $4.8 million or about $17.3 million less than the existing 

condition.  

When the capital cost impacts are taken into consideration along with the 10-year net present value of 

the estimated AET toll revenue impacts, a net positive $18.7 million is generated. However, it must be 

remembered that this is assuming a $3.00 unregistered video surcharge and the accompanying toll 

diversion to US Route 1. Under ORT, the resulting combination of capital cost impacts and 10-year net 

present toll revenue impact is negative $5.3 million.  

Gardiner Toll Plaza 
E-ZPass currently accounts for about 55 percent of Gardiner transactions. Of the remaining 45 percent 

of cash paying customers, about 75 percent are Maine residents. Under AET, the majority of cash 

customers become video customers. As a result of this cash/E-ZPass mix and the mix of in-state/out-

of-state cash paying customers, estimates of potential toll revenue leakage amount to about 12 

percent of total toll transactions at Gardiner. This amounts to about 36 percent of the potential video 

transaction component. This toll revenue leakage necessitated the need for revenue enhancements in 

the form of video toll surcharges (even after taking into account the estimated AET impacts on M&O 

costs) in order to maintain net revenue neutrality with the existing condition. 

A range of AET unregistered video surcharges was tested ranging from $0.00 to $1.00 for a passenger 

car. Both 5 and 10-year cumulative net revenue impacts were developed for each surcharge level 

tested. Just as for the York analysis, the model assumed that video customers could choose between 

two video options: registered and unregistered. For purposes of this study, CDM Smith assumed 5 

percent of video transactions would be registered at Gardiner. 

The analysis indicated that an unregistered video surcharge of about $0.75 would be required to 

maintain net revenue neutrality under AET at Gardiner over a 10-year time horizon. This is in addition 

to the current $1.00 cash toll at this location. The Authority foresees that, under the existing condition, 

no further increases would be needed for 15-20 years. The imposition of the $0.75 video surcharge is 

also estimated to result in diversion to alternative routes ranging from 800 to 1,400 per day. 

As with York Toll Plaza, because ORT operations are very similar to current operations, no net 

revenue leakage is estimated to occur at the Gardiner Toll Plaza. Under this scenario, therefore, the 

current cash and E-ZPass rates would be maintained (i.e., no cash surcharge would be required).  

A 10-year net present value comparison was conducted for both AET and ORT. HNTB estimates the 

capital costs to maintain the existing Gardiner Toll Plaza to be about $7.0 million. Costs for ORT 

conversion amount to $14.4 million, or about $7.4 million greater than the existing condition costs. 

AET capital costs are estimated at about $3.8 million or about $3.2 million less than the existing 

condition.  

When the capital cost impacts are taken into consideration along with the 10-year net present value of 

the estimated AET toll revenue impacts, a net positive $6.7 million is generated. However, it must be 

remembered that this is assuming a $0.75 unregistered video surcharge and the accompanying toll 

diversion to local roads. Under ORT, the resulting combination of capital cost impacts and 10-year net 

present toll revenue impact is negative $4.5 million.  
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Summary  
Various impacts and implications of implementing either ORT or AET at the York and Gardiner Toll 

Plazas have been presented in this report.  The study compared traffic, toll rates, operating costs, net 

revenue over a 10-year period, and capital costs to a hypothetical continuation of the current cash 

collection of tolls.  The analysis was conducted over a 10-year interval for each condition.   

Both AET and ORT can be financially feasible options at York and Gardiner. AET offers free flow travel 

for all motorists with lower overall capital costs, but requires substantial video surcharges and results 

in traffic diversion to alternative routes. Because AET requires license plate image capture and mailed 

invoices for non-E-ZPass motorists, it also involves substantially more risk associated with being able 

to bill and collect on a substantial portion of transactions. 

Conversion to ORT preserves cash collection at a lower operating cost, creates less risk to the 

Turnpike and requires no change to present toll rates. Cash paying motorists, however, would still be 

required to stop and pay their toll. And while the 10-year net toll revenue impact is positive, ORT 

capital costs are substantially higher than those for either the existing condition or for AET. 

 



 

  1 
FINAL April 14, 2014 

Technical Memorandum   

Maine Turnpike ORT/AET Impact Analysis 
 

This report summarizes the results of CDM Smith’s independent impact assessment for possible 

conversion to Open Road Tolling (ORT) or All Electronic Tolling (AET) at one or more toll plazas on 

the Maine Turnpike.  The Turnpike is faced with a number of challenges in the future regarding many 

of its existing toll collection facilities.   Perhaps most urgent among these is the need for possible 

reconstruction of the York Toll Plaza, the southernmost barrier on the Maine Turnpike.  That facility is 

decades old, and was constructed in a location in which subsurface conditions may preclude 

reconstruction.  Consideration is being given to reconstruction of the plaza at an alternative location, 

but at a significant additional capital cost. 

The Turnpike also anticipates the need to replace its northernmost toll plaza, at the I-295 connection 

in Gardiner.  That facility, which was constructed immediately below the roadway overpass which is 

no longer in use, must be slightly relocated and reconstructed in the future.   

The toll industry is moving toward automating the toll collection process, using either ORT or AET.  

While described in more detailed below, ORT would allow for high-speed, non-stop collection of tolls 

from vehicles equipped with E-ZPass transponders, while retaining a limited number of cash 

collection lanes in each direction.  All electronic tolls would feature the elimination of cash collection 

altogether, and require only the construction of high-speed gantries across the mainline roadway, 

significantly reducing capital cost but requiring new methods and costs to handle vehicles without 

electronic transponders. In order to account for estimated toll revenue leakage resulting from AET 

implementation, some level of toll surcharge on non-E-ZPass transactions would also be required. 

With ORT, such surcharges would not be needed for current cash customers. 

As the Turnpike Authority finalizes plans for replacement of these two critical plazas, it engaged the 

services of CDM Smith to provide an independent assessment of potential traffic, revenue and 

operating cost impacts associated with the ORT and/or AET options at each location.  Our firm was 

initially contracted to perform the assessment at the York Plaza only; the Gardiner Plaza was added to 

the study subsequently.  The Maine Turnpike Authority may ultimately consider all electronic tolling 

on the full system in the future, but this analysis only addressed the potential pilot implementation of 

AET or ORT at the York and/or Gardiner facilities. 

Project Background 
Preliminary estimates of capital cost to replace the York Toll Plaza range from $26-$45 million, for an 

open road tolling configuration, as compared to about $5 million for all electronic tolling.  However, 

the York Toll Plaza accounts for over 38 percent of Turnpike revenue; and a sizable portion of non-

ETC traffic at that location is from out of state.  All electronic tolling generally relies on video 

identification of vehicle license plates and a “pay by mail” system.  Not only does this significantly 

increase collection complexity for previous cash-paying vehicles; it also increases collection risk, 

especially from out-of-state motorists. 
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In essence, AET offers the promise of significant capital cost savings, as compared to plaza 

reconstruction in an ORT configuration, but at the likely cost of increased tolls for non-E-Zpass 

customers.  In addition, AET also presents considerable additional uncertainty regarding future 

operating costs and collection risk for motorists without electronic tolls.  Clearly a detailed evaluation 

of the revenue and cost implications needs to be considered, in addition to the significant capital cost 

differential when making final decisions on how to proceed with a new toll collection solution at two 

critical toll plazas.   

Open Road Tolling 

Open road tolling involves the provision of high-speed, non-stop toll collection for vehicles equipped 

with electronic toll transponders, while retaining cash booths for collection from non-ETC traffic.  An 

example of this is shown in Figure 1, an overhead photo depicting the relatively new ORT plaza at the 

Hampton tolling point on the New Hampshire Turnpike.  In this case, two high-speed lanes are 

provided for ETC vehicles in each travel direction while six cash lanes are retained to the outside.  

Because electronic toll traffic continues to operate at full highway speeds, the cash and ETC express 

lanes are physically barrier separated, with the roadways rejoining north and south of the toll plaza.   

From a collection standpoint, conversion to open road tolling is relatively low risk, and has been in 

successful operation for several years at dozens of mainline plazas throughout the U.S.  The primary 

risk associated with the use of ORT express lanes is typically a small increase in violations through the 

ETC lanes; some intentional and some unintentional by motorists who may enter the express lanes in 

error.  Even at high speeds, today’s video imaging technology provides a reliable violation 

enforcement system and, in general, a relatively high percentage of revenue is retained.  As 

importantly, motorists without ETC may continue to pay tolls by using cash as they do today, 

regardless of state of vehicle registration.  It should be noted that no increase in violations has been 

observed at the New Gloucester toll plaza since ORT operation began April 1, 2013.  To the contrary, 

implementation of violations enforcement systems (VES) on the cash lanes is bringing enforcement to 

“run-through” violations.  

Figure 1 

Typical ORT Mainline Plaza 

Hampton Plaza, New Hampshire Turnpike 
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All Electronic Tolling 

Examples of all electronic toll collection system gantries are shown in Figure 2.  In this case, single (or 

in some cases twin) consecutive gantries are constructed across the roadway.  The gantries are 

mounted with antennas and readers for identifying vehicles equipped with E-ZPass.  Motorists not so 

equipped are charged a toll by high resolution cameras which capture images of license plates.   

Figure 2 

Typical AET Toll Zones 

SH 121 Tollway (Dallas) and Melbourne Citylink (Australia) 

 

Cash is no longer collected at AET plazas, and therefore the plaza reconstruction cost is greatly 

reduced.  As importantly, there is essentially no additional right-of-way typically required, since the 

gantries are constructed across existing roadways only.  AET also has the benefit of virtually 

eliminating accident risk at toll plaza locations; toll plazas typically represent high accident locations 

on toll roads across the country. 

The biggest challenge, of course, with conversion to AET, is how vehicles without transponders are 

handled. Video tolling, while not new, contains inherent risks associated with various steps in the toll 

collection process.  For example, it is possible that some plates may not be properly read, or vehicle 

owner address information with DMV records is incomplete.  There are some limitations on the ability 

to obtain vehicle owner information from some states, and particular uncertainties regarding the 

ability to obtain address information from vehicles registered in Canada, who represent a notable 

proportion of traffic on the Maine Turnpike. 

Under a pay-by-mail system, there is also an inherent collection risk itself; motorists who simply don’t 

“pay the bill”.  There is a fairly complex process of multiple statements, and fees for non-payment 

which may be included.  However, overall, the video tolling approach typically results in raw 

uncollectable tolls to the range of 10-20 percent or more. 

Typically, agencies converting to all electronic tolling establish a “surcharge” for video users.  This 

increase in the toll charge has three objectives: 

� To encourage motorists to enroll in the ETC program which results in lower costs and higher 

collection to the toll agency; 
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� To cover the additional operating cost associated with collection (as compared with ETC) for 

image recognition, mailing and follow-ups; and 

� To cover the inherent “leakage” (from uncollected tolls) from the prior cash population. 

Our study tested a number of alternative surcharge levels at both toll plazas evaluated.  Any surcharge 

represents an increase in cost to the driving public, and therefore has the potential to result in traffic 

diversions off the Turnpike to alternative routes. 

Plazas Evaluated 

As noted above, this analysis was undertaken with respect to both the York Toll Plaza and the 

Gardiner Toll Plaza, generally at opposite ends of the Maine Turnpike.  Both locations are in need of 

plaza replacement, but each location represents a significantly different traffic profile and level of risk.  

Existing conditions at the two toll plazas are summarized in Figure 3.  The York Plaza accounts for 38 

percent of total Turnpike revenue, while the Gardiner toll Plaza accounts for just 7 percent of 

Turnpike revenue, even though it covers traffic on the northern end of I-295.  By contrast, the York 

Plaza currently has 64 percent of its traffic using one form or another of the E-ZPass electronic toll 

system.  This component of traffic represents a very low risk under ORT or AET.  E-ZPass at the 

Gardiner Plaza represents only 55 percent of transactions.  On the other hand, at Gardiner, 75 percent 

of the cash traffic is typically represented by vehicles registered in the state of Maine.  These represent 

the lowest collection risk for video tolling.  At the York Plaza, which is near the New Hampshire state 

line, Maine-registered vehicles represent just 37 percent of current cash traffic.   

 

Figure 3 

Current York and Gardiner Characteristics 
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The states of Maine, New Hampshire and Massachusetts are the only three states in the U.S. to enter 

into reciprocity agreements for electronic toll enforcement.  Under this program, subject to certain 

limitations, any of the states may deny registration renewal if a minimum threshold of violations (or 

presumably valid video toll transactions) remain unpaid in any of the three states.  This is 

considerably important in terms of reducing collection risk.  Hence, as noted later in this report, 

current cash vehicles with registrations in Massachusetts and New Hampshire are treated separately 

from all other states and Canada.   Massachusetts/New Hampshire cash traffic represents 36 percent 

total at York but just 8 percent at Gardiner.   

Study Objectives 
The primary objectives of this study are to estimate the net revenue impact associated with converting 

to either open road tolling or all electronic tolling at the York and/or Gardiner Toll Plazas.  This impact 

assessment was conducted in comparison to the base current system configurations at each location.  

The net revenue impact was determined by estimating: 

� Impacts on toll revenue collections; 

� Impacts on operating cost; and 

� Potential revenue from administrative fees associated with possible non-payments under 

AET. 

The net revenue impacts were evaluated at each location, under various scenarios, over a 10-year 

forecast period, generally extending from 2015-2024.  The net present value of the 10-year net 

revenue potential for each scenario was then related to the hypothetical continuation of current toll 

operations.  The discounted net impacts could then be related to alternative capital costs associated 

with the ORT vs. AET options at each location by the Authority. 

Finally, recognizing the inherent uncertainties associated with the video tolling portion of the AET 

option, a risk analysis was undertaken.  This involved testing a range of assumptions regarding 

customer payments, image recognition and various other factors, with a goal of establishing a net 

revenue forecast at 90 and 95 percent confidence levels.  While this is most critical with respect to 

AET, a nominal risk assessment was also undertaken for ORT.   

Overview of Study Approach 
A detailed assessment of existing conditions at each toll plaza was made at the outset of the study.  

Historical data regarding the traffic mix at each location was obtained, and seasonal observations 

were made of the state distribution of cash traffic at each location for various times of year.  CDM 

Smith also evaluated historical trends, such as the increasing share of E-ZPass traffic over time.  It was 

also important to identify the distribution of ETC traffic itself; since a differential mechanism and rates 

are used for motorists who enroll in E-ZPass through the Maine Turnpike as opposed to other 

interoperable states.   

The CDM Smith team also identified alternative routes for vehicles that might choose to divert off the 

Turnpike in the event of video surcharges (primarily under the AET option).  In addition, data from 
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the Turnpike and HNTB was used to estimate the proportion of traffic at the York Plaza which 

entered/exited at each of the next several ramp locations; critical in the traffic diversion assessment. 

The potential behavioral options for drivers under each alternative were then established.  For 

example, under ORT, motorists can choose to remain in their current mode of collection, using either 

E-ZPass or cash.  However, the implementation of high-speed, non-stop collection for E-ZPass 

provides an appealing incentive for some cash motorists to switch to ETC.  It was ultimately 

determined that no ORT cash surcharge would be needed between cash and non-Maine issued E-ZPass 

vehicles; hence, there was little or no motivation for traffic to leave the Turnpike for alternative routes 

under the ORT option. 

The options under AET were considerably more numerous.  The elimination of the ability to pay cash 

would encourage some current customers to shift to ETC.  However, it may also cause a small 

proportion to simply leave the Turnpike due to a technology aversion or privacy concerns.  More 

importantly, since AET would inevitably require establishment of a video toll surcharge to overcome 

leakage and increased operating cost, a portion of cash traffic would be expected to shift to alternative 

routes.  This diversion to US Route 1 could be significant if sufficiently high surcharges were required; 

and is an important factor to be taken into consideration. 

Those motorists choosing to continue to use the Turnpike without a transponder would ultimately be 

billed for their trip.  This would trigger a complex set of possibilities regarding the ultimate collection 

of the toll, as described in more detail below. 

While estimates of traffic diversions under AET were calculated using well tested diversion 

techniques, the proportions of traffic that would actually be billable and collectable were based on 

reasonable assumptions based on experience at other AET facilities across the nation.  While several 

facilities have converted to AET, there are still limitations on detailed performance information at 

several of these agencies; agencies are often reluctant to provide detailed data due to security 

considerations.  However, reasonable expectations for collection rates and other factors were used.  

Since these assumptions are critical to the analysis, the risk analysis tested a wide range of 

“percentages” to help identify minimum levels of net revenue potential at strategic confidence 

intervals.   

Finally, the study provides a “bottom line” cost-effectiveness assessment for each plaza, comparing 

performance for ORT and AET, under various scenarios, with the current base condition.  The net 

impacts, over a 10-year horizon, are then related to the net differences in capital investment costs, as 

provided by HNTB.   

ORT Analytical Methodology 

The ORT impact assessments were relatively straightforward.  No changes were assumed for current 

E-ZPass traffic, be they Maine-issued E-ZPass or accounts issued in other states.  Toll rates were 

assumed to be the same. 

The analysis estimated a small proportion of cash vehicles which would choose to shift to E-ZPass 

based on the more convenient, uncongested toll collection opportunities provided by the new express 

lanes.  The study also looked at actual experience on other ORT facilities, and estimated an increase in 
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the violation portion for vehicles passing through the express lanes without transponders.  As 

previously discussed, no increase in violations has been observed at the New Gloucester toll plaza 

since ORT operation began April 1, 2013.  While this provides some indication that the increase in 

violations may not occur at the York and Gardiner toll plazas under ORT operation, the potential risk 

remains and the experience at New Gloucester was not factored into the estimated slight increase in 

ORT lane violations at York and Gardiner.  No diversions to alternative routes were estimated under 

the ORT configuration. 

Operating cost impacts were estimated for ORT, based on the reduced number of cash collection 

facilities which will be required.  Increased violation enforcement costs, as well as violation 

enforcement fees, were also prepared.  Ten-year net revenue estimates were developed for each plaza 

under the ORT configuration, and ultimately formatted for direct comparison of capital cost. 

A detailed spreadsheet model was developed for estimating traffic, revenue and operating cost 

impacts.  A simplified version of this was used in the ORT analysis itself.   A much more complex 

version, referred to as the CDM Smith Waterfall model, was used for the AET analysis, as described 

below.   

AET Analytical Methodology 

The AET impact assessments were much more complex.  This involved assessing the redistribution of 

current cash traffic, assessing payment cost implications and bringing these together in development 

of ten-year net revenue estimates.  A range of scenarios were tested at each location, including a range 

of surcharge levels to offset possible revenue leakage and higher cost of collection.   

Assessing Redistribution of Current Cash Traffic 

Figure 4 graphically summarizes the analysis used in assessing the redistribution of current cash 

traffic, and potential collection risks.  At each location, traffic is currently made up of E-ZPass and cash.  

The E-ZPass traffic represents 55 percent of the total at Gardiner and 64 percent at York.   

Since cash would no longer be available under the AET option, the first step in the process was to 

estimate the redistribution of current cash vehicles into ETC, video or “off the road”.  A relatively small 

proportion was assumed to shift to ETC, based in part on the magnitude of surcharge applied to video 

cost transactions.  The portion of the traffic estimated to divert to alternative routes is also directly 

related to the surcharge level, and involves a review of the best alternative routes for most typical 

movements, travel time differential and distance differences and the net increase in toll associated 

with the surcharge.  Former cash traffic diverted off the Turnpike was no longer available to pay tolls 

and was all treated as lost revenue.  The remaining portion of former cash vehicles, shown in orange in 

the center bar of Figure 4, was assumed to remain on the Turnpike.  Their tolls, under AET, would be 

collected by means of captured license plate information.  This data would then be subjected to a DMV 

lookup for owner name and address.   
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Figure 4 
Redistribution of Former Cash Traffic Under AET 

 

Of the total vehicles without transponders passing under the toll gantry (the “video” traffic), a certain 

portion was assumed to be unreadable based upon weather, license plate physical limitations, trailer 

hitch blockages and more.  Another portion of the traffic was assumed to be “unbillable”; primarily 

cases where information on vehicle owner address could not be obtained or proved to be faulty.  Both 

of these conditions exist under current AET operations throughout the U.S. and Canada.  The light blue 

and dark blue portions of the right bar represent motorists who are actually billed for the trip(s) made 

within a billing period.  A percentage of those are assumed to be paid, while another percentage 

remains unpaid, sometimes after multiple invoices. 

Assessing Payment and Cost Implications 

The distribution of video transactions into unreadable, unbillable and billable transactions was 

handled in this step using the Waterfall model described below.  In addition, the proportion of 

invoices paid on the first invoice, second invoice or later was also an important input into the 

modeling process.  This is somewhat uncertain and was heavily tested in the risk analysis.  

Cost implications were also estimated in the detailed model, based on unit costs provided primarily by 

Maine Turnpike orations staff based, in turn, on the Agency’s historical experience with violation 

processing.  In practice, this resulted in a fairly conservative estimate of back office operating costs 

associated with video collection; since under AET there would be a significant increase in the number 

of billings and amount of collections, it is not unlikely that certain cost efficiencies could be introduced 

into the process.  However, for purposes of this analysis, the same conservative unit costs for each 

step of the process was coded into the study model. 

The CDM Smith AET Waterfall Model is a spreadsheet-based series of calculations that closely mimics 

the processes through which AET transactions would be handled. In the absence of a formal MTA AET 

business rules document, assumptions regarding AET business rules for use in the model were 
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developed in close cooperation with the MTA. Figure 5 depicts how transactions and revenues flow 

through the system and end up as either lost revenue or collected toll revenue.  

This model begins with existing condition gross transactions and toll revenue and applies a series of 

parameters and decision points that collectively determine whether revenue is collected for each 

transaction, the method under which that revenue is collected, and at what rate. The model processes 

transactions and revenue for passenger vehicles separately from commercial vehicles. The model also 

distinguishes between vehicles registered in Maine, Massachusetts/New Hampshire, all other states 

and Canada.   

Additionally, a simplified version of the AET Waterfall Model was developed to simulate ORT 

operation. While ORT utilizes similar toll collection procedures as currently seen on the Maine 

Turnpike, the Waterfall Model is needed to estimate the traffic and revenue impacts of the 

implementation of high-speed E-ZPass lanes, a cash toll collection surcharge, and improved violations 

enforcement within cash lanes.  

AET Waterfall Model Overview 

The following list provides descriptions for key elements and decision points presented in Figure 5: 

1. Existing condition transactions are composed of two groups: E-ZPass and cash transactions. 

2. E-ZPass users with valid accounts pass through the AET model with no further consideration. 

Revenue is added directly to the final revenue calculations.  

3. E-ZPass users with an invalid account (e.g. expired or declined credit card associated with the 

account) go through an invoicing/violations process... An assumed payment rate is applied to 

the initial invoice. Additional payment rates are then applied to the portion of each subsequent 

attempt at collecting the toll and associated fees assumed to remain unpaid. This process 

includes a Notice of Violation (NOV) and Notice of Liability (NOL).The portion of violations 

remaining unpaid after the entire process is considered lost revenue. 

4. A technology diversion percent is applied to those existing cash customers unwilling to either 

join E-ZPass or become a video customer. They choose to not use the facility under AET for 

various reasons, including the desire not to be tracked, the belief that this technology will be 

used to catch speeders, they simply do not understand how it works, etc.  

5. Following the application of technology diversion, a calculation is applied to account for the 

portion of current cash customers that will obtain an E-ZPass account due to implementation of 

AET.  These new E-ZPass account holders are then added to the total E-ZPass population.  

6. The remaining cash customers (i.e., after toll technology shift and shift to E-Z Pass), become 

potential video customers.  Some small proportion (5 percent in the base case AET model) are 

assumed to become registered video customers.  The remaining become potential unregistered 

video customers and the model is set up to deal with in-state and out-of-state motorists 

separately. 

7. Once the registered and unregistered video customer mix has been identified, toll diversion is 

estimated based on the amount of the video surcharge amounts. These are effectively toll 

increases for these customers. For purposes of this analysis, it was assumed that registered 
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video toll surcharges would be 50 percent of the unregistered surcharge amount. As shown in 

Figure 5, all toll diversion revenue flows to the right side of the figure as lost revenue. 

 

Figure 5 

AET Waterfall Model Flow 
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8. The same first steps of OCR and manual image review take place for unregistered video 

transactions as they do for registered video transactions. As shown in Figure 5, unreadable 

images represent lost revenue, while readable images then go through the in-state and out-of-

state department of motor vehicle look-up process. 

9. Registered video transactions would be identified upon being successfully read by an optical 

character reader (OCR). Their license plate would match that set up by the account holder and 

the appropriate toll would be deducted from their account. In the event the plate is not 

successfully read, it would go through a manual image review process. If successfully identified 

there, the appropriate amount would be deducted from their account. If readable after the 

manual review process, the toll amount would be considered lost revenue. In the event that 

license is identified, but the account is found to be invalid (e.g. expired or declined credit card 

associated with the account), the same invoice/violation process would be followed as for E-

ZPass accounts. All DMV lookup success rates are then applied to in-state and out-of-state video 

transactions. Invoices are then mailed to the addresses returned from the DMV lookup process. 

Some of these will be undeliverable, resulting in return mail. These are considered lost revenue.  

Historically, MTA has not been able to obtain plate data from the eastern provinces of Canada.  

Although recent overtures to Quebec and New Brunswick may yield some plate data recovery, 

for present purposes no recovery is assumed. 

10. Payment rates are then applied to the video toll invoices successfully mailed to patrons. 

Additional payment rates are then applied to the portion of each subsequent attempt at 

collecting the toll and associated fees assumed to remain unpaid. Any remaining unpaid notices 

are considered losses.  

11. Any remaining unpaid notices for in-state video transactions are subject to suspension of 

vehicle registration (notice of suspension or NOS). Only the remaining unpaid notices for out-of-

state video transactions are subject to the NOS action, as the model assumes MTA will lack the 

authority to suspend out-of-state registrations. For purposes of this model, the mailing costs 

associated with NOS is assumed, but due to the very low assumed collection level at this stage, 

no toll revenue collection is assumed.  

Key Model Variables 

The following section presents descriptions of those variables that have the greatest influence on the 

AET modeling process. The values used for these variables in the Waterfall Model were developed in 

close cooperation with the MTA. Wherever possible, the values used in the Waterfall Model are based 

on data provided by MTA based on current Turnpike experience. Where existing MTA data did not 

provide sufficient basis for model inputs, values were developed based on data collected through 

interviews with toll agencies that have implemented AET. Facility characteristics such as location, user 

profile, tolling policy, and enforcement measures were taken into account when considering whether 

agency interview data was applicable to the Turnpike for the purposes of this study. This section 

includes only those variables that CDM Smith believes to be critical to the understanding of the AET 

model and not all variables are presented here.  

Technology Diversion  

Upon implementation of AET, a certain percentage of Turnpike patrons who currently pay cash will 

neither enroll in E-ZPass, nor will they participate in video tolling. The only remaining option for these 
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patrons is to leave the facility entirely. Based on the experience of CDM Smith, having observed 

several US facilities that have converted to AET, it is expected that only a small percentage of 

customers would actually divert from the road for this reason. CDM Smith estimates technology 

diversion at 3.0 percent for both passenger vehicles and commercial vehicles. Technology diversion is 

not applicable to ORT as customers continue to have the option to pay tolls using cash. 

Video/Cash Surcharge 

In addition to the technology diversion, diversion will occur due to the de-facto rate increase for video 

toll users under AET and for cash users under ORT. Under AET or ORT operation customers without 

an E-ZPass account may pay more than E-ZPass users for the same trip. Surcharge rates being 

evaluated in this study will cause some current Turnpike cash customers to divert to an alternate 

route. Surcharges ranging from $0.00 to $5.00 were tested for the York toll Plaza. Surcharges ranging 

from $0.00 to $2.00 were tested for the Gardiner toll Plaza.  

Shift from Cash to E-ZPass  

This input represents the assumed percentage of cash customers—remaining following Technology 

Diversion—that would shift to E-ZPass as a result of AET or ORT implementation. The volume of this 

potential shift is largely based on the perceived and actual benefits of obtaining an E-ZPass account. 

The primary benefit of E-ZPass under AET is the cost savings related to not being subject to the video 

surcharge. As the surcharge increases in relation to the existing toll, the number of patrons willing to 

obtain an E-ZPass account is also expected to increase. Within the AET and ORT models, the 

percentage of cash customers estimated to shift to E-ZPass ranged from 3 percent to 23 percent.  The 

standard discount afforded to motorists using a Maine issued E-ZPass was accounted for in the toll 

differential when calculating the percentage of cash customers who are expected to shift to E-ZPass. 

Because cash customers are predominantly infrequent users, the Maine E-ZPass frequent-user 

discount program was assumed to have a minimal impact and was not factored into the toll 

differential when estimating shift.  

Under ORT, it is expected that a smaller percentage of Turnpike customers will shift to  E-ZPass based 

solely on the convenience and perceived time savings of the high-speed E-ZPass lanes.  

Registered Video Accounts  

Registered video accounts represent an additional option for current Turnpike cash customers to 

avoid the full AET video surcharge. A Registered Video user is someone who has contacted the 

Turnpike and has guaranteed payment of the toll, in some manner such as a credit card, pre-paid cash 

balance, or post-pay agreement.  This agreement minimizes the risk of leakage due to non-payment. It 

has the added benefits of minimizing costs associated with identification and mailing. Increased 

payment rates and decreased costs associated with registered video accounts allow agencies to reduce 

video surcharges for registered video users. In turn, the lower video surcharge incentivizes video 

customers to register. Where offered, participation in registered video discount programs on existing 

AET facilities has been demonstrated to be low. Thus, in the AET model, 5 percent of potential video 

transactions are assumed to shift into registered video accounts. 

Normal E-ZPass Growth  

This is the growth in E-ZPass penetration that would occur independently of AET conversion. It is 

based on historical growth and has been incorporated into this analysis. The “shift from cash to E-
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ZPass” discussed above, would reflect the impact of AET and would be added to the normal E-ZPass 

growth that would occur over time. 

Identifiable License Plate Images  

This input represents the assumed percentage of successful license plate images identification, either 

through the OCR or manual identification process. This is an important metric for AET as 

unidentifiable images result in unbillable toll transactions. Image review success rates can be 

influenced by tolling equipment, inclement weather, obscured plates, and vehicle mix among others. 

For the purposes of this study, successful image identification rates used in the model were assumed 

to be the same as current MTA violation enforcement experience. Values used in the model for this 

variable can be seen in Tables 1 and 2.  

Successful DMV Lookup  

As previously discussed, once the license plate of a non-E-ZPass patron is recorded, it must be 

matched to a name and address for billing purposes. The rate at which MTA is able to obtain matching 

billing information is a critically important variable. For every plate that goes unmatched, MTA loses a 

would-be source of revenue.  

The figures used in the model for this input were based on current MTA successful DMV look-up rates 

for in-state and out-of-state vehicles. DMV look-ups are currently conducted through the Maine DMV 

for in-state vehicles, the New Hampshire DMV for New Hampshire Vehicles, and through Duncan 

Solutions for all other out-of-state vehicles. Values used in the model for this variable can be seen in 

Tables 1 and 2. Since it is currently difficult for MTA to obtain Canadian DMV plate data, all 

unregistered Canadian video transactions are considered losses from a toll revenue standpoint. 

Returned Mail 

A portion of invoices mailed to MTA video toll patrons are expected to be returned as invalid 

addresses. In these cases, MTA has little recourse to correct this, as methods of obtaining a correct 

address would not be cost effective. The figures used in the model for this input were based on current 

MTA return mail rates. Values used in the model for this variable can be seen in Tables 1 and 2. 

Payment on Video Invoice and Notices  

One of the most critical variables in the AET analysis is the proportion of patrons who will pay at the 

various levels of invoicing. When customers fail to pay the 1st invoice, the cost to mail subsequent 

notices increases and offsets portions of the toll revenue being collected.  It is expected that payment 

rates decrease with each successive mailing resulting in a percentage of video toll transactions that go 

unpaid. This results in a negative impact on net revenue as a high collection cost is incurred in 

conjunction with no toll revenue being collected.  

AET Model assumptions relating to video tolling at the York and Gardiner toll plazas are presented in 

Tables 1 (York) and 2 (Gardiner). Included are percentages for unsuccessful image capture, invalid 

DMV data, return mail and video billing payments for ME, MA/NH and other out-of-state cash 

customers. The percentages are applied to each group of cash customers in succession to estimate the 

percentage of potential video transactions that go unpaid. At the York plaza, cash customers are split 

fairly evenly between Maine, Massachusetts and New Hampshire, and other out of state roadway 

users. As shown, the “Other” category, which represents 27.4 percent of all video transactions, has the 
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highest uncollected rate (64.2 percent). This is largely due to the very low assumed invoice payment 

rates for these motorists. Under the current assumptions for identification and payment rates, this 

results in approximately 42 percent of total video transactions being uncollected. This represents 

about 9.6 percent of total transactions (E-ZPass and video) at York.  

Table 1 
York Toll Plaza AET Video Toll Payment Assumptions 

 

Table 2 shows the same information for Gardiner. In this case, because Maine registered vehicles 

make up a very large (75 percent) proportion of video transactions, the overall amount of uncollected 

video transactions amounts to 35.9 percent. But, because video transactions make up a larger share of 

total transactions at Gardiner, the number of uncollected video transactions represents about 12 

percent of total transactions (E-ZPass and video). 

Table 2 
Gardiner Toll Plaza AET Video Toll Payment Assumptions 

Weighted

Item Maine MA/NH Other Average

Percent Cash Distribution 37.0% 35.6% 27.4% 100.0%

Percent No Image Capture 1.5% 15.0% 15.0% 10.0%

Percent No DMV Record/Returned Mail 17.2% 5.1% 8.5% 10.9%

Billable Video Transactions

    % Pay 1st Invoice 55.0% 50.0% 25.0% 45.0%

    % Pay NOV 55.0% 40.0% 20.0% 40.1%

    % Pay NOL 35.0% 20.0% 10.0% 22.8%

    Total % Pay Invoice 86.8% 76.0% 46.0% 72.1%

    Total % Unpaid Invoice 13.2% 24.0% 54.0% 27.9%

Total Percent Video Uncollected 29.2% 38.7% 64.2% 42.2%

Total Percent Uncollected (ETC + Video) 9.6%

Weighted

Item Maine MA/NH Other Average

Percent Cash Distribution 75.0% 8.2% 16.8% 100.0%

Percent No Image Capture 1.5% 15.0% 15.0% 4.9%

Percent No DMV Record/Returned Mail 17.2% 5.1% 8.5% 15.0%

Billable Video Transactions

    % Pay 1st Invoice 55.0% 50.0% 25.0% 49.6%

    % Pay NOV 55.0% 40.0% 20.0% 47.9%

    % Pay NOL 35.0% 20.0% 10.0% 29.6%

    Total % Pay Invoice 86.8% 76.0% 46.0% 79.3%

    Total % Unpaid Invoice 13.2% 24.0% 54.0% 20.7%

Total Percent Video Uncollected 29.2% 38.7% 64.2% 35.9%

Total Percent Uncollected (ETC + Video) 12.0%
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Cost Assumptions  

Operations and maintenance costs are very important to the AET analysis. It is known that a certain 

percentage of present toll transactions will be lost under AET. As described above, this will be due to 

technology and surcharge diversion, unreadable license plate images, unsuccessful DMV lookups, 

returned mail and uncollectable tolls. Generally, the costs of operations and maintenance of an AET 

system are expected to be less than the costs associated with a conventional cash and ETC system. 

There will be fewer personnel needed. This will result in a reduction in cost for labor, benefits, 

insurance and administration. The costs of operating and maintaining the toll plazas will be 

eliminated. There will be no costs for handling and securing large amounts of cash. On the other side, 

under AET, there will be increased back office costs, mailing costs, maintenance of expensive camera 

equipment, costs for image reviews and DMV lookups. Reduced costs of operations and maintenance 

under AET may offset some of the loss of toll revenue associated with traffic diversion and 

uncollectable tolls. 

The AET model utilizes a series of cost-related components to determine the costs associated with 

AET operations. These were developed in close cooperation with MTA. The assumptions developed 

were based upon current toll collection cost data provided by MTA, when available. Assumptions were 

also influenced by CDM Smith experience in previous projects and staff participation in industry 

surveys supporting other AET conversions. Table 3 presents some of the key per-unit costs used in the 

AET and ORT models.  

Table 3 
Per Unit Cost Summary 

2013-2030 

 

Findings 
This section summarizes the study team’s use of the AET and ORT models to estimate AET traffic, toll 

revenue, and M&O costs for a range of surcharge levels over the forecast period from 2015 to 2030. 

With this information, total net AET and ORT toll revenue is developed and compared to the estimated 

net revenue values for the existing condition. The result of this comparison is then used to identify the 

optimum AET video toll and ORT cash toll surcharge levels. The optimal surcharge level is identified 

Cost Component 2014 2015 2016 2017 2018-2030

Per Unit Cost

Base CSC Per Transaction Cost $0.04 3.5% 2.5% 2.5% 2.5% 2.5%

Cost Per Manual Image Review $0.16 3.5% 2.5% 2.5% 2.5% 2.5%

Notices Stuffed & Mailed $0.54 3.5% 2.5% 2.5% 2.5% 2.5%

1st Notice (30 days) $1.71 3.5% 2.5% 2.5% 2.5% 2.5%

Mailing NOV $1.71 3.5% 2.5% 2.5% 2.5% 2.5%

Mailing NOL $2.00 3.5% 2.5% 2.5% 2.5% 2.5%

Mailing NOS $1.94 3.5% 2.5% 2.5% 2.5% 2.5%

In-State Lookup $0.13 3.5% 2.5% 2.5% 2.5% 2.5%

Out-of-State DMV lookup $1.87 3.5% 2.5% 2.5% 2.5% 2.5%

2013 AET/ORT 

Model Value

Annual Rate of Inflation
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as the lowest surcharge at which a given scenario becomes net revenue neutral. This is the point at 

which surcharge revenue is sufficient to offset changes in toll collection costs and revenue leakage due 

to the implementation of AET or ORT. Once the selected surcharge value is determined and the net 

revenue values estimated, a further analysis is conducted taking into account the estimated capital 

costs associated with both AET and ORT. As will be discussed in more detail below, toll surcharges 

were only deemed necessary under AET; ORT implementation was financially feasible without an 

additional cash toll surcharge. 

As described in the AET model description, the existing condition traffic and revenue estimates form 

the starting point for the AET analysis. All of the assumed AET shifts and diversions shown in Figure 5 

are applied to existing condition traffic and revenue estimates. 

As it relates to the current study, the most important analysis is the estimated net revenue impact of 

converting to AET or ORT (compared to the existing condition) and not overall net revenue figures. 

Thus, if a certain AET or ORT scenario has a net positive impact compared to the existing condition, it 

will continue to have a similar net positive impact in the event new existing condition forecasts are 

developed. 

Please note that CDM Smith has chosen to report toll revenue and fee revenue separately. The fee 

revenues should not necessarily be considered in whole as this revenue is not always collected. Very 

often agencies will wave outstanding fees if the base toll debt is paid or will engage in other programs 

designed to incentivize patrons to pay past-due balances. Thus, for purposes of this study, it was 

decided that only 30 percent of total potential fee revenue would be collected.  

York Toll Plaza 
The following section presents estimated traffic and revenue for the York Toll Plaza under AET and 

ORT conditions. The results of surcharge sensitivity tests are discussed, including the estimated 

annual net revenue forecasts associated with various surcharge levels. Estimated annual traffic and 

toll revenue impacts are presented assuming the optimal surcharge level. 

York Toll Plaza Assuming AET  

The results of the AET surcharge sensitivity tests are presented in Table 4. These were conducted at 

estimated2015 levels, the assumed opening year. Surcharge rates were tested at $0.00, $1.00, $2.00, 

$3.00 and $4.00. These are the assumed passenger-car video toll surcharges that would be assessed to 

unregistered video transactions in addition to the to the $3.00 cash toll. Registered video transaction 

surcharges were assessed at 50 percent of the unregistered video surcharge. Data shown in Table 4 

includes estimated toll transactions, no contact/uncollectable transactions, gross toll and fee revenue, 

M&O costs, and net revenue impacts associated with each surcharge levels.  

Estimated annual transactions are provided for the existing condition for both cash and E-ZPass 

(including violations). These existing condition transactions do not change across the various 

surcharge levels since this assumes no AET. In total, an estimated 13,965,000 transactions are 

anticipated to occur in 2015 under existing conditions. If AET is implemented, total toll transactions 

are expected to decrease compared to the existing condition. At $0.00 surcharge, a reduction of 

1,756,000 transactions is anticipated, an approximately 12.6 percent reduction compared to the 

existing condition. The “lost” 1,756,000 transactions are identified in the table under the header No  
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Table 4 

Estimated 2015 York Toll Plaza AET Surcharge Sensitivity Summary (1) 
All Values in Thousands 

 
  

Toll Transactions $0.00 $1.00 $2.00 $3.00 $4.00

Existing Condition Toll Transactions: Cash 4,213 4,213 4,213 4,213 4,213

Existing Condition Toll Transactions: E-ZPass 9,752 9,752 9,752 9,752 9,752

Total Existing Condition Toll Transactions+Violations 13,965 13,965 13,965 13,965 13,965

AET Toll Transactions: Video 2,359 2,096 1,785 1,414 995

AET Toll Transactions: E-ZPass 9,850 10,013 10,176 10,341 10,507

Total AET Toll Transactions 12,209 12,109 11,961 11,755 11,501

AET Transaction Impacts -1,756 -1,856 -2,003 -2,209 -2,463

No Contact/Uncollectable Transactions

Toll and Technology Diversion 119 410 783 1,259 1,818

Unreadable Plates and DMV No Hits 374 331 279 217 147

Unsuccessful Collection 1,344 1,196 1,022 815 580

Total AET No Contact/Uncollectable 1,837 1,937 2,084 2,290 2,545

Existing Condition Violations 81 81 81 81 81

AET Transaction Loss Impact 1,756 1,856 2,003 2,209 2,463

Gross Toll and Fee Revenue

Existing Condition Gross Toll Revenue: Cash $14,776 $14,776 $14,776 $14,776 $14,776

Existing Condition Gross Toll Revenue: E-ZPass 40,710 40,710 40,710 40,710 40,710

Existing Condition Fee Revenue 189 189 189 189 189

Total Existing Condition Gross Toll+Fee Revenue $55,675 $55,675 $55,675 $55,675 $55,675

AET Gross Toll Revenue: Video $8,359 $10,074 $10,965 $10,792 $9,413

AET Gross Toll Revenue: E-ZPass 40,970 41,455 41,942 42,432 42,926

AET Collected Fee Revenue (30% of Maximum) 1,794 1,589 1,344 1,051 718

Total AET Gross Toll+Discounted Fee Revenue $51,123 $53,118 $54,251 $54,275 $53,057

Total AET Gross Toll Revenue Impact -$4,552 -$2,557 -$1,424 -$1,400 -$2,619

Summary of Existing Condition M&O Costs

Image Review $159 $159 $159 $159 $159

DMV Lookup 16 16 16 16 16

Mailing 59 59 59 59 59

Fare Collection/Administration 5,832 5,832 5,832 5,832 5,832

Total Annual Existing Condition M&O Costs $6,067 $6,067 $6,067 $6,067 $6,067

Summary of AET M&O Costs

Image Review $682 $607 $518 $411 $290

DMV Lookup 1,652 1,461 1,233 959 647

Mailing 3,303 2,923 2,472 1,929 1,313

Fare Collection/Administration 2,415 2,428 2,431 2,419 2,394

Total Annual AET M&O Cost $8,052 $7,420 $6,653 $5,719 $4,644

AET Cost Savings -$1,985 -$1,352 -$586 $348 $1,423

Net Revenue Impacts (3)

Total Net Existing Condition Toll+Fee Revenue $49,608 $49,608 $49,608 $49,608 $49,608

Total Net AET Toll Revenue 43,071 45,698 47,598 48,556 48,412

Total Net AET Toll Revenue Impact -$6,537 -$3,910 -$2,010 -$1,052 -$1,196

5-yr Cumulative AET Net Revenue Impact -$27,350 -$15,312 -$6,609 -$2,150 -$2,591

10-yr Cumulative AET Net Revenue Impact -$42,993 -$21,109 -$5,305 $2,910 $2,521

(1) Per MTA, it is assumed that no billing information can be obtained for vehicles with Canadian license plates.

(3) Net revenue is calculated by subtracting maintenance and operations costs from gross toll+fee revenue.

Unregistered Video Surcharge (2)

  (2) These are the assumed passenger car video toll surcharge amounts that would be assessed to 

        unregistered video transactions in addition to the $3.00 cash toll. Registered video transaction 

        surcharges were assessed at 50 percent of the unregistered video surcharge. 
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Contact/Uncollectable Transactions. At the $0.00 level surcharge, it is estimated that a total of 

1,837,000 transactions would be lost in 2015 due to: 

� 119,000 transactions lost due to diversion (both toll diversion and technology diversion); 

� 374,000 transactions lost due to unreadable plates or no DMV match; and 

� 1,344,000 transactions lost due to unsuccessful collection. 

The estimated leakage of toll transactions increases as the unregistered video surcharge increases 

from $0.00 to $4.00 (again, registered video rates are increasing at 50 percent of these rates). The 

increase is primarily due to increasing levels of diversion associated with the increased video toll rate. 

Negative impacts on the other two categories actually decrease since the pool of video customers 

decreases (due to diversion and greater assumed shifts to E-ZPass) at increasingly higher video 

surcharge levels. But, the overall net impact is increasing losses as surcharge levels increase. 

Estimates of toll and fee revenue are provided for the existing condition and for the various surcharge 

levels under AET. The total estimated AET gross toll revenue impact is negative in 2015 at all tested 

surcharge levels. The impact is smallest at the $3.00 surcharge, totaling a negative impact of 

$1,400,000 compared to the existing condition. The toll revenue impact includes the video and E-

ZPass gross toll revenue and the anticipated fee revenue. Beyond that, the video surcharge levels are 

so great that the negative effects of toll diversion outweigh the positive impacts of the toll increase.  

Maintenance and operation costs, both existing and under AET are shown for the surcharge levels. The 

existing M&O does not change, and the estimated annual AET M&O costs decrease continuously from 

the $0.00 to the $4.00 surcharge. The decreasing AET M&O costs are largely due to the diminishing 

number of video toll transactions thus reducing transaction related processing costs such as image 

review, DMV lookup and mailings.  The total AET cost savings turns positive at the $3.00 surcharge 

level. At lower surcharge levels, the combination of high license plate look-up costs (especially for out-

of-state motorists) and mailing costs more than offset the other personnel and administrative savings 

afforded by AET. 

Total AET M&O costs are greater at the $0.00 through $2.00 surcharge levels compared to those for 

the existing condition. Beginning at the $3.00 rate, total AET M&O costs are estimated to be lower than 

those for the existing condition. It is interesting to note, however, that at all surcharge levels, the Fare 

Collection/Administration cost component under AET is always less than half those for the existing 

condition. This is largely due to the elimination of toll collector costs. What drives the total AET M&O 

costs up are the additional costs incurred by the other three cost components: Image Review, DMV 

Lookup, and Mailing. These three components increase dramatically over the existing condition as 

cash customers become video customers, each of whom needs to be identified and sent an invoice (or 

multiple invoices). 

The net revenue impacts (gross toll and fee revenue minus M&O costs) are shown for AET compared 

to the existing condition. In 2015, the net toll revenue impact is always negative for all surcharge 

levels, although it is minimized at the $3.00 surcharge. At the $4.00 surcharge, gross toll revenue 

starts to decrease due to the levels of toll diversion and conversion to E-ZPass. In 2015 it is estimated 

that the net toll revenue impact of AET is negative $1,052,000 at the $3.00 surcharge level. The five-
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year cumulative AET net revenue impact with a $3.00 surcharge totals a negative $2,150,000. The ten-

year cumulative impact at the $3.00 level turns positive, totaling an estimated $2,910,000 in 2015. 

A graphical summary of the estimated annual net toll revenue from 2015 through 2030 at the various 

unregistered video surcharge levels and for the existing condition (Base Case) is shown in Figure 6. 

The net revenue curve for the $3.00 and $4.00 curve are so similar at this scale that they appear as one 

line. All the AET estimated net toll revenues fall short of the Base Case in 2015. The estimated AET toll 

revenue streams associated with the $2.00, $3.00 and $4.00 video surcharges exceed the Base Case 

toll revenue in future years while the estimated annual toll revenue associated with the $0.00 and 

$1.00 surcharge never equals or exceeds the Base Case forecast. The $3.00 and $4.00 surcharges result 

in annual gross toll revenues that exceed the Base Condition by about 2019. The annual gross toll 

revenue at the $2.00 surcharge exceeds the Base Condition toll revenue in about 2021.   

 
 

Figure 6 

Estimated York Toll Plaza AET Annual Net Revenue Forecasts 

 
 

 

 

 

 

 

 

 

 

 

Figure 7 shows the estimated ten-year cumulative toll revenue comparison assuming AET at York 

Plaza for the tested video surcharge levels. The revenue for each surcharge level is shown for the gross 

toll revenue, the gross toll revenue plus the fee revenue, and the net toll revenue plus the fee revenue. 

The gross toll revenue plus fee revenue and the net toll revenue plus fee revenue for the existing 

condition are shown as horizontal lines. The estimated, cumulative 10-year net toll revenue plus fee 

revenue meets or exceeds the existing condition net plus fee revenue only at the $3.00 and $4.00 

surcharge level. 

Detailed traffic and toll revenue estimated impacts are shown in Table 5 for the York Toll Plaza at a 

$3.00 video surcharge from 2015 through 2030. This table shows the estimated trends over time in 

toll transactions, leakage (uncollectible transactions), gross toll and fee revenue, and M&O costs for 
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both the existing condition and the AET condition. Also shown are the impacts between the existing 

and AET conditions for each year and cumulatively through the forecast period.  

The leakage due to implementation of AET decreases from 2015 through 2025 primarily due to an 

increasing market share of E-ZPass vehicles, decreasing the number of video transactions. The leakage 

gradually increases from 2026 through 2030. The increase is caused by the saturation of the E-ZPass 

market and normal growth slowly increases the number of video transactions. 

 
Figure 7 

Estimated York Toll Plaza AET Ten Year Cumulative Revenue Comparison 

The AET gross toll revenue impact is negative throughout the forecast period, but the size of the 

decrease in gross toll revenue diminishes over the years. The impact ranges from negative $1,400,000 

in 2015 to negative $970,000 in 2030. This decrease is associated with the increasing E-ZPass market 

share and the decrease in video transaction toll revenue leakage. 

Savings in M&O costs are estimated to be positive from 2015 through 2030, ranging from $348,000 to 

$2,912,000, respectively. While it is anticipated that the existing condition M&O costs continually 

increase through the forecast period, the M&O costs for the AET scenario are forecast to decrease 

through 2024 due to the decreasing video transaction market share. As video transaction market 

share decreases over time, fewer image reviews, DMV lookups and mailings will be required. As a 

result, fewer staff will be required to perform these processes. Additionally, this will lead to 

proportionate decreases in direct costs related to out-of-state DMV lookups and mailings.  Total AET 

M&O costs are forecast to start increasing around 2025 due to the saturation of the E-ZPass market.  

When that saturation point is reached, the number of video transactions and related costs are  
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estimated to increase at a nominal annual growth rate without any further shift to E-ZPass. AET is 

expected to have a net positive impact on total M&O costs compared to the existing condition 

throughout the forecast period at the $3.00 surcharge level. 

The total impact on net toll revenue at the $3.00 surcharge level is negative from 2015 (-$1,052,000) 

through 2018 (-$119,000). The net toll revenue impact goes positive in 2019, totaling about $175,000. 

The net revenue impact reaches $1,943,000 in 2030. Cumulatively, the net toll revenue impact 

becomes positive in year 2022. 

York Toll Plaza ORT 

While it is the current MTA policy not to implement a cash surcharge for cash transactions under ORT, 

CDM Smith initially thought it best to test various surcharge levels (including no surcharge) to see 

what impact they had on net toll revenue. This decision stemmed from the potential risk to net 

revenue posed by an anticipated increase in violations in the ORT lanes. Because the $0.00 surcharge 

had a substantial positive impact on net toll revenue, the forecasts for the greater than $0.00 

surcharges were not included in this report. 

Detailed traffic and toll revenue impacts are shown in Table 6 for the York Toll Plaza with no cash 

surcharge from 2015 through 2030. This table shows trends over time in estimated toll transactions, 

gross toll and fee revenue, and M&O costs for both the existing condition and the ORT condition. Also 

shown are the net impacts between the existing and ORT conditions for each year and cumulatively 

through the forecast period.  

If ORT is implemented, total toll transactions are estimated to increase by 19,000 compared to the 

existing condition. The increase in toll transactions is primarily based on the assumption that video 

enforcement of cash toll violations (run-throughs) will be introduced to the cash lanes upon 

construction of an ORT plaza (they do not currently exist).  By 2030, total annual ORT transactions are 

expected to exceed existing condition projections by 57,000.  Under ORT, no technology diversion is 

assumed since the cash option still remains. 

In 2015 ORT has an estimated positive gross revenue impact of $177,000, representing a 0.3% 

increase over the existing condition forecast. This positive impact increases proportionately with 

forecast existing condition gross toll revenue throughout the forecast period.   

York Toll Plaza 2015 ORT M&O costs are estimated to be $775,000, or 12.8%, lower than those 

projected for existing condition. By 2030 ORT M&O cost savings are estimated to increase to 

$1,472,000. As a percent of total annual existing condition M&O costs, this represents a savings of 

16.4%.  This savings is due primarily to the replacement of legacy system toll equipment that is costly 

to maintain, with some parts requiring frequent replacement.   

Unlike under the AET alternative, existing condition and ORT costs are relatively similar across all cost 

categories. The differences that do occur are in the Fare Collection/Administration category. As 

mentioned above, ORT costs are slightly lower due to the replacement of the legacy toll equipment. All 

other cost categories are very similar between the existing condition and the ORT alternative. 

Net revenue impacts are also shown for ORT compared to the existing condition. In 2015 it is 

estimated that ORT has a positive net toll revenue impact of $952,000 without a cash surcharge. The  
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five-year cumulative ORT net revenue impact at the $0.00 surcharge totals a $5,129,000. The ten-year 

cumulative impact totals an estimated $11,288,000. 

A graphical summary of the estimated annual net toll revenue from 2015 through 2030 is shown for 

$0.00 cash surcharge and for the existing condition in Figure 8. 

 

Figure 8 

Estimated York Toll Plaza ORT Annual Net Revenue Forecasts 

 

Gardiner Toll Plaza 
The following section presents estimated traffic and revenue for the Gardiner Toll Plaza under AET 

and ORT conditions. The results of surcharge sensitivity tests include the estimated annual net 

revenue forecasts associated with various surcharge levels. Estimated annual traffic and toll revenue 

impacts are presented assuming the optimal surcharge level. 

Gardiner Toll Plaza AET  

The results of the Gardiner AET surcharge sensitivity tests are presented in Table 7. These were also 

conducted at 2015 levels, the assumed opening year. Passenger-car unregistered video surcharge 

rates were tested at $0.00, $0.25, $0.50, $0.75 and $1.00. These would be in addition to the existing 

$1.00 cash toll. Registered video transaction surcharges were assessed at 50 percent of the 

unregistered video surcharge. Table 7 includes estimated toll transactions, no contact/uncollectable 

transactions, gross toll and fee revenue, M&O costs, and net revenue impacts associated with each of 

the video surcharge levels.  

Estimated annual transactions are provided for the existing condition for both cash and E-ZPass 

(including violations). The number of uncollectible transactions due to AET is estimated to total  
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Table 7 
Estimated 2015 Gardiner Toll Plaza AET Surcharge Sensitivity Summary (1) 

All Values in Thousands 

 
  

Toll Transactions $0.00 $0.25 $0.50 $0.75 $1.00

Existing Condition Toll Transactions: Cash 3,294 3,294 3,294 3,294 3,294

Existing Condition Toll Transactions: E-ZPass 5,152 5,152 5,152 5,152 5,152

Total Existing Condition Toll Transactions+Violations 8,446 8,446 8,446 8,446 8,446

AET Toll Transactions: Video 2,002 1,897 1,837 1,758 1,680

AET Toll Transactions: E-ZPass 5,249 5,354 5,389 5,424 5,460

Total AET Toll Transactions 7,251 7,251 7,226 7,182 7,140

AET Transaction Impacts -1,195 -1,195 -1,220 -1,264 -1,306

No Contact/Uncollectable Transactions

Toll and Technology Diversion 92 151 210 297 383

Unreadable Plates and DMV No Hits 117 110 106 101 95

Unsuccessful Collection 1,034 981 952 913 876

Total AET No Contact/Uncollectable 1,243 1,243 1,268 1,312 1,354

Existing Condition Violations 48 48 48 48 48

AET Transaction Loss Impact 1,195 1,195 1,220 1,264 1,306

Gross Toll and Fee Revenue

Existing Condition Gross Toll Revenue: Cash $3,677 $3,677 $3,677 $3,677 $3,677

Existing Condition Gross Toll Revenue: E-ZPass 4,683 4,683 4,683 4,683 4,683

Existing Condition Fee Revenue 135 135 135 135 135

Total Existing Condition Gross Toll+Fee Revenue $8,495 $8,495 $8,495 $8,495 $8,495

AET Gross Toll Revenue: Video $2,311 $2,764 $3,232 $3,655 $4,034

AET Gross Toll Revenue: E-ZPass 4,733 4,792 4,812 4,832 4,852

AET Collected Fee Revenue (30% of Maximum) 1,381 1,308 1,265 1,208 1,151

Total AET Gross Toll+Discounted Fee Revenue $8,425 $8,865 $9,309 $9,694 $10,036

Total AET Gross Toll Revenue Impact -$69 $370 $814 $1,199 $1,542

Summary of Existing Condition M&O Costs

Image Review $76 $76 $76 $76 $76

DMV Lookup 11 11 11 11 11

Mailing 41 41 41 41 41

Fare Collection/Administration 2,552 2,552 2,552 2,552 2,552

Total Annual Existing Condition M&O Costs $2,680 $2,680 $2,680 $2,680 $2,680

Summary of AET M&O Costs

Image Review $522 $496 $480 $460 $439

DMV Lookup 481 453 436 413 390

Mailing 2,258 2,139 2,067 1,972 1,878

Fare Collection/Administration 866 868 870 870 869

Total Annual AET M&O Cost $4,127 $3,956 $3,853 $3,714 $3,577

AET Cost Savings -$1,447 -$1,276 -$1,173 -$1,034 -$897

Net Revenue Impacts (3)

Total Net Existing Condition Toll+Fee Revenue $5,815 $5,815 $5,815 $5,815 $5,815

Total Net AET Toll Revenue 4,299 4,908 5,456 5,980 6,459

Total Net AET Toll Revenue Impact -$1,516 -$907 -$359 $165 $644

5-yr Cumulative AET Net Revenue Impact -$6,507 -$3,607 -$1,028 $1,441 $3,698

10-yr Cumulative AET Net Revenue Impact -$9,808 -$4,405 $329 $4,863 $8,998

(1) Per MTA, it is assumed that no billing information can be obtained for vehicles with Canadian license plates.

(3) Net revenue is calculated by subtracting maintenance and operations costs from gross toll+fee revenue.

Unregistered Video Surcharge (2)

 (2) These are the assumed passenger car video toll surcharge amounts that would be assessed to 

       unregistered video transactions in addition to the $1.00 cash toll. Registered video transaction 

       surcharges were assessed at 50 percent of the unregistered video surcharge. 
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1,195,000 in 2015 for the $0.00 surcharge level. Uncollectible transactions increase as the 

unregistered video surcharge increases, totaling 1,306,000 at the $1.00 surcharge in 2015. 

The estimated AET gross toll revenue impact is negative $69,000 at the $0.00 surcharge and positive 

$370,000 at the $0.25 surcharge. At the $1.00 surcharge, the estimated toll revenue impact of AET is a 

positive $1,542,000. This toll revenue impact takes into account both the gross toll revenue and the 

discounted fee revenue. Similar to the York Toll Plaza analysis, it is assumed that only 30 percent of 

the eligible fee revenue is actually collected. This is because fee revenue is often discounted or entirely 

forgiven. 

Maintenance and operation costs decrease under AET as the surcharge level increases. This is largely 

due to the decreasing numbers of video transactions. There are no AET M&O cost savings at any of the 

tested surcharge levels compared to the existing condition. The impacts on M&O range from a 

negative $1,447,000 at $0.00 surcharge to negative $897,000 at the $1.00 surcharge. The reason there 

are no positive AET M&O cost savings is twofold. First, the license plate lookup and mailing costs 

associated with invoicing, NOV, NOL, etc. are much larger compared to the existing $1.00 cash toll at 

Gardiner. At York, these costs were expended in order to collect a $3.00 cash toll. And second, there is 

a higher proportion of cash (and therefore video) transactions at Gardiner compared to York. This 

means that there are relatively higher costs associated with collecting a higher number of transactions 

at Gardiner compared to York.  

The same general pattern between existing condition and the AET alternative M&O costs exists at 

Gardiner as it did at York. Under AET, the Fare Collection/Administration costs fall dramatically and 

only represent a fraction of those under the existing condition due to the elimination of manual toll 

collectors. However, as at York, back office costs associated with processing video transactions (Image 

Review, DMV Lookup, and Mailings) are significantly higher under AET. 

The total net revenue impacts are negative in 2015 for the $0.00, $0.25, and $0.50 surcharges. At the 

$0.75 surcharge the net toll revenue impact becomes positive, totaling $165,000. At the $1.00 

surcharge, the net toll revenue impact totals $644,000. The five-year cumulative AET net revenue 

impact totals an estimated $1,441,000 at the $0.75 surcharge, while the ten-year cumulative impact is 

estimated to total $4,863,000 at the same surcharge. 

A graphical summary of the estimated annual net toll revenue from 2015 through 2030 at the various 

video surcharge levels and for the existing condition is shown in Figure 9. The net revenue forecasts at 

the $0.75 and $1.00 surcharges are always above the net toll revenue forecast for the existing 

condition.  

Figure 10 shows the estimated ten-year cumulative toll revenue comparison assuming AET at 

Gardiner Toll Plaza for each tested video surcharge level. For each surcharge, the forecast cumulative 

gross toll revenue, gross toll revenue plus fee revenue, and net toll revenue plus the fee revenue are 

shown. The gross toll revenue plus fee revenue and the net toll revenue plus fee revenue for the 

existing condition are shown as horizontal lines. The estimated cumulative 10-year net toll revenue 

plus fee revenue meets or exceeds the existing condition net plus fee revenue at the $0.50, $0.75 and 

$1.00  surcharge levels. 
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Figure 9 

Estimated Gardiner Toll Plaza AET Annual Net Revenue Forecasts 
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Figure 10 
Estimated Gardiner Toll Plaza AET Ten Year Cumulative Revenue Comparison 
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Detailed estimated traffic and toll revenue impacts are shown in Table 8 for the Gardiner Toll Plaza at 

a $0.75 video surcharge from 2015 through 2030. This rate was selected for presentation here 

because it generates positive net toll revenue over both the five and ten year cumulative periods. This 

table shows the estimated trends over time in toll transactions, leakage (uncollectible transactions), 

gross toll and fee revenue, and M&O costs for both the existing condition and the AET condition. Also 

shown are the impacts between the existing and AET conditions for each year and cumulatively 

through the forecast period.  

Leakage due to implementation of AET decreases from 2015 through 2025 primarily due to an 

increasing market share of E-ZPass vehicles, thus decreasing the number of video transactions. The 

leakage gradually increases from 2026 through 2030, caused by the saturation of the E-ZPass market 

and the normal growth of video transactions. 

The AET gross toll revenue impact is positive throughout the forecast period. The size of the positive 

impact decreases slightly from 2015 through 2030, but ranges from positive $1,199,000 in 2015 to 

positive $741,000 in 2030. 

Savings in M&O costs are estimated to be positive from about 2023 through 2030, ranging from 

$24,000 to $130,000, respectively.  While it is anticipated that the existing condition M&O costs 

continually increase through the forecast period, the M&O costs for the AET scenario are forecast to 

decrease through 2024 due to the decreasing market share of video transactions. As discussed 

previously in relation to AET M&O costs at York, decreases in video toll transactions will result in 

fewer image reviews, DMV lookups and mailings. As a result, fewer staff will be required to perform 

these processes. Additionally, this will lead to proportionate decreases in direct costs related to out-

of-state DMV lookups and mailings. Total AET M&O costs are forecast to start increasing around 2025 

due to the saturation of the E-ZPass market. .Again, when that saturation point is reached, the number 

of video transactions and related costs are estimated to increase at a nominal annual growth rate 

without any further shift to E-ZPass. AET is expected to have a net positive impact on total M&O costs 

compared to the existing condition throughout the forecast period. 

The total impact on net toll revenue at the $0.75 surcharge level is positive from 2015 ($165,000) 

through 2030 ($870,000). Cumulatively, the net toll revenue impact ranges from $165,000 in 2015 to 

$10,195,000 in 2030. 

Gardiner Toll Plaza ORT 

As was mentioned earlier, we understand that ORT cash surcharges are not in the current business 

rules for MTA operations. They were tested here, however, in order to see if they were needed, and if 

so, at what level to achieve toll revenue neutrality.  Similar to York, $0.00 surcharge had a substantial 

positive impact on net toll revenue, so the forecasts for the greater than $0.00 surcharges were not 

included in this report. 

Detailed traffic and toll revenue estimated impacts are shown in Table 9 for the Gardiner Toll Plaza at 

a $0.00 cash surcharge from 2015 through 2030. This table shows the estimated trends over time in 

toll transactions, gross toll and fee revenue, and M&O costs for both the existing condition and the 

ORT condition. 
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Under ORT, total toll transactions are expected to increase compared to the existing condition at the 

$0.00 surcharge level. In 2015, an increase of 45,000 toll transactions is anticipated compared to the 

existing condition. The increase is due to the assumption that video enforcement of cash toll violations 

(run-throughs) will be introduced to the cash lanes upon construction of an ORT plaza. Since ORT 

maintains a cash payment option for MTA customers, the model does not assume any technology 

diversion.  

ORT gross toll and fee revenue is estimated to be $128,000 higher than the existing condition in 2015. 

Estimated future year gross plus fee revenue impacts remain positive throughout the forecasts period. 

By 2030 the ORT impact is estimated to be about $91,000 greater than the existing condition. 

Variations in the impact occur due to the varying mix of cash and E-ZPass transactions and due to the 

particular mix of in-state versus out-of-state cash users over time. 

Gardiner Toll Plaza 2015 ORT M&O costs are estimated to be $179,000 lower than those projected 

under the existing condition; reflecting about a 6.7 percent decrease. By 2030 ORT M&O cost savings 

are estimated to increase to $513,000. As a percent of total annual existing condition M&O costs, this 

represents a savings of 12.4%.  As described previously, this savings is due primarily to the 

replacement of legacy system toll equipment that is costly to maintain, with some parts requiring 

frequent replacement. 

Just as was shown at York, under the AET alternative, existing condition and ORT costs are relatively 

similar across all cost categories. The differences that do occur are in the Fare 

Collection/Administration category. As mentioned above, ORT costs are slightly lower due to the 

replacement of the legacy toll equipment. All other cost categories are very similar between the 

existing condition and the ORT alternative. 

Also shown are the impacts between the existing and ORT conditions for each year and cumulatively 

through the forecast period. As shown, the total estimated net revenue impact increases from 

$307,000 in 2015 and increases to $604,000 by 2030. The cumulative net revenue impact over that 

period amounts to $7,158,000. 

A graphical summary of the estimated annual net toll revenue from 2015 through 2030 is shown for 

the $0.00 cash surcharge and for the existing condition in Figure 11. Due to the degree to which the 

$0.00 surcharge scenario had a positive net revenue impact, net revenue forecast for surcharges 

greater than $0.00 were not included in this figure.  
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Figure 11 

Estimated Gardiner Toll Plaza ORT Annual Net Revenue Forecasts  
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Risk Analysis 
Methodology 

The risk analysis was performed in order to test the sensitivity of the AET and ORT waterfall models 

by applying a Monte Carlo Simulation directly to the model. This process involved generating random 

variables in order to test a large number of combinations of possible variable values, ultimately 

generating a distribution of possible revenue generation in the model. The process itself consisted of 

four major steps:  

� Variable and range selection; 

� Distribution fitting; 

� Random variable generation; and 

� Multivariate risk simulation within the waterfall model. 

Variable and Range Selection  

Tables 10 through 12 list variables that were selected for sensitivity testing within the risk analysis 

framework. Variables were selected based on their significance in affecting the outcome of the model 

results as well as the relative unpredictability of the variable in future years. Each selected variable 

was given a range based on reasonable upper and lower extreme values that were reasonable in 

practical application.  

Distribution Fitting  

Figure 12 provides a sample of a variable with a fitted distribution. Once models and ranges were 

selected, distributions were fitted to each variable, applying a symmetrical bell curve to the assumed 

data range. Variables were fit so that roughly 95 percent of the data would be between the upper and 

lower bounds, and that the base model input would be the 50th percentile value for the distribution.  

Random Variable Generation  

Random variable generation was performed using the random generation procedures within the R 

Statistical Software package, and supplemented with the random generation feature within Excel, 

where applicable. Three thousand randomly generated values were obtained for each of the variables 

in order to ensure adequate sampling of every distribution. Figure 13 shows examples of these 

randomly-generated variables plotted against their underlying distributions.  
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Table 10 
York AET Risk Analysis Variable Ranges 

 

 
 
 
 
 
 
 
 
 
 
 

 
 

Variable Low Expected High

%Tech Diversion 0% 3% 10%

%In State ID'd in Initial Process 77% 96% 100%

%in state ID'd in second manual process 80% 85% 90%

%Fees Waived 48% 70% 88%

% IN-State Shift to E-ZPass from Cash, $2 Surcharge 4% 11% 20%

% IN-State Shift to E-ZPass from Cash, $2.50 Surcharge 5% 13% 23%

% IN-State Shift to E-ZPass from Cash, $3 Surcharge 6% 15% 26%

% IN-State Shift to E-ZPass from Cash, $3.50 Surcharge 8% 17% 30%

% IN-State Shift to E-ZPass from Cash, $4 Surcharge 9% 19% 31%

% IN-State Shift to E-ZPass from Cash, $4.50 Surcharge 11% 21% 33%

% IN-State Shift to E-ZPass from Cash, $2 Surcharge 69% 80% 89%

RVA %Paid 1st invoice 64% 75% 84%

RVA %Paid NOL 30% 50% 70%

Maine UVA %Paid 1st invoice 19% 55% 75%

Maine UVA %Paid NOV 19% 55% 75%

Maine UVA %paid NOL 10% 35% 45%

Massachusetts/New Hampshire  UVA %paid 1st Invoice 20% 50% 60%

Massachusetts/New Hampshire  UVA %Paid NOV 15% 40% 51%

Massachusetts/New Hampshire  UVA %paid NOL 10% 20% 25%

Other UVA %paid 1st Invoice 10% 25% 41%

Other UVA %Paid NOV 5% 20% 31%

Other UVA %paid NOL 4% 9% 17%

Toll Diversion Multiplier 0.5 1 1.5

Additional PC Shift Rate (E-ZPass to Cash) 0.95 1 1.05

Additional CV Shift Rate (E-ZPass to Cash) 0.95 1 1.05
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Table 11 
Gardiner AET Risk Analysis Variable Ranges 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Variable Low Expected High

%Tech Diversion 1% 3% 5%

%In State ID'd in Initial Process 77% 96% 100%

%in state ID'd in second manual process 80% 85% 90%

%Fees Waived 48% 70% 88%

% IN-State Shift to E-ZPass from Cash, $0 Surcharge 2% 6% 12%

% IN-State Shift to E-ZPass from Cash, $0.25 Surcharge 2% 7% 14%

% IN-State Shift to E-ZPass from Cash, $0.5 Surcharge 3% 8% 16%

% IN-State Shift to E-ZPass from Cash, $0.75 Surcharge 3% 9% 17%

RVA %paid 1st reminder 69% 80% 89%

RVA %paid NOV 64% 75% 84%

RVA %Paid NOL 30% 50% 70%

Maine UVA %Paid 1st invoice 19% 55% 75%

Maine UVA %Paid NOV 19% 55% 75%

Maine UVA %paid NOL 10% 35% 45%

Massachusetts/New Hampshire  UVA %paid 1st Invoice 20% 50% 60%

Massachusetts/New Hampshire  UVA %Paid NOV 15% 40% 51%

Massachusetts/New Hampshire  UVA %paid NOL 10% 20% 25%

Other UVA %paid 1st Invoice 10% 25% 41%

Other UVA %Paid NOV 5% 20% 31%

Other UVA %paid NOL 4% 9% 17%

Toll Diversion Multiplier 0.5 1 1.5

Additional PC Shift Rate (E-ZPass to Cash) 0.96 1 1.04

Additional CV Shift Rate (E-ZPass to Cash) 0.96 1 1.04
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Table 12 

York & Gardiner ORT Risk Analysis Variable Ranges 

 

 
 

Figure 12 

Sample Variable Range with Fitted Distribution 

Variable Low Expected High

% In-State Shift to E-ZPass from Cash 1% 2% 5%

%Fees Waived 48% 70% 88%

%In-state Violators 1% 2% 5%

%Out of State Violators 1% 3% 5%

%Canadian Violators 2% 4% 7%

% In-state ID'd in initial process 77% 96% 100%

% In-state ID'd in second manual process 80% 85% 90%

%Pay 1st notice In-state 21% 40% 61%

%pay 1st notice out of state 11% 20% 31%

%pay NOV in-state 21% 40% 61%

%pay NOV out of state 11% 20% 31%

%pay NOL in-state 30% 50% 70%

%pay NOL out of state 6% 15% 26%

Toll Diversion Multiplier 0.5 1 1.5

Additional PC Shift Rate (E-ZPass to Cash) 0.95 1 1.05

Additional CV Shift Rate (E-ZPass to Cash) 0.95 1 1.05
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Figure 13 

Sample Distribution with Randomly Generated Data 

 
Multivariate Risk Simulation  

The Monte Carlo simulation itself was performed by using each of the 3,000 randomly generated sets 

of variables as model inputs. Typically, simulation will employ a general process or mathematically-

derived relationship between input and output variables. In this case, the model itself was used due to 

relatively low run times. From the distribution of the output values, we can determine an expected 

range of revenue generation, an example of which is shown in Figure 14. The values for the 10th and 

5th percentiles of the data were selected as benchmark values for risk sensitivity. At the 10th 

percentile, for example, 300 of the 3,000 output values are less than this value, with 2,700 output 

values generating a greater level of revenue, translating into a 90 percent level of confidence that 

actual revenue values will meet or exceed this amount. 

Risk Analysis Output 

Risk models were run for the AET and ORT models for both the York and Gardiner plazas. Optimal 

surcharge levels were selected for each scenario and results were tabulated for the net toll plus fee 

revenue for future years between 2015 and 2030. 
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Figure 14 

Sample Monte Carlo Output Distribution 

Figures 15 through 18 show yearly net plus fee revenue for the York and Gardiner AET and ORT 

models for the selected surcharge level , expected model output, and the 90 and 95 percent confidence 

levels from the risk analysis. In general, the AET risk analysis shows a much greater variation between 

expected value and lower risk bound than its ORT counterpart. This would be the expected outcome, 

given the higher level of certainty associated with ORT (given its similarities with current operations) 

compared to AET. 

Figure 15 

Estimated York Toll Plaza AET Risk Analysis Annual Net Revenue Forecasts 
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Figure 16 

Estimated York Toll Plaza ORT Risk Analysis  

Annual Net Revenue Forecasts 

 
Figure 17 

Estimated Gardiner Toll Plaza AET Risk Analysis  

Annual Net Revenue Forecasts 
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Figure 18 

Estimated Gardiner Toll Plaza ORT Risk Analysis  

Annual Net Revenue Forecasts 

York Plaza  

The York AET model (Figure 15) shows approximately a 5 percent drop in revenue between the 

expected scenario and the 90 percent confidence level, with approximately a 6 percent drop between 

the expected and the 95 percent level at 2015. The percent differences between expected and risk-

generated revenue decrease slightly in the outer model years, to about 4 percent and 5 percent for the 

90 and 95 percent levels, respectively. While the expected revenue generated for this model exceeds 

the annual revenue of the base case after 2019, the 90 and 95 percent confidence levels for revenue 

generation do not exceed the base case for any model year. 

The risk results for the York ORT model (Figure 16) show very minimal difference between the 

expected revenue and the 90 and 95 percent confidence levels. Annual revenue for both expected 

revenue and 90 and 95 percent levels exceed base case revenue for all model years. 

Gardiner Plaza  

Gardiner AET (Figure 17) shows a significant difference between the expected values and the 90 and 

95 percent confidence levels, with a 29 percent decrease between the expected value and 90 percent 

level for 2015 and a 42 percent decrease between the expected revenue and the 95 percent level. The 

expected annual revenue for Gardiner AET remains above the base case revenue for every year. The 

bigger divergence between expected and the 90 and 95 percent confidence level at Gardiner is 

attributable to the higher video market share at Gardiner (compared to York) and the bigger impact of 

relatively high collection costs at Gardiner (i.e., the cost of collecting a $1.00 toll at Gardiner versus the 

cost of collecting a $3.00 toll at York). 

The ORT results for Gardiner (Figure 18) show relatively modest reductions between the expected 

revenue and the 90 and 95 percent levels, with a reduction between 4 and 1 percent for the 90 
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percent level and a reduction between 5 and 1 percent for the 95 percent level. In this case, both the 

90 and 95 percent confidence levels for annual net toll plus fee revenue are higher than annual base 

case revenue throughout the entire forecast period. 

Sensitivity Tests 
The risk analysis described above was intended to demonstrate the range of outcomes in net revenue 

under a change in a variety of assumptions over which MTA may have little control.  The potential 

impacts with respect to three other discrete conditions were also tested, in the forms of sensitivity 

tests, outside the risk analysis above.  To an extent, MTA might be able to influence these uncertainty 

factors, either through strategic marketing initiatives or decisions regarding the enforcement of fee 

collection.  Three issues were subjected to sensitivity testing: 

� The proportion of “pre-registered” video transactions;  

� The potential availability of Canadian plate data; and 

� Fee revenue realization rate. 

Pre-Registered Video Transactions 

Many agencies now shifting to AET offer the option of one-time vehicle plate registration.  This can be 

incentivized by allowing for significant reductions in the video surcharge and by providing convenient 

mechanisms for plate pre-registration, such as kiosks in former cash collection lanes and service 

areas, on line or telephone registration systems, etc.  The concept of pre-registration typically involves 

the motorist registering their own license plate, without even the need to provide any vehicle 

ownership or other identification information.  Pre-paid accounts can then be established for that 

particular license plate, regardless of state or province of registration.  Lists are maintained of pre-

registered plates and tolls due when that particular plate is encountered are simply deducted from the 

pre-paid account. 

The pre-registration of accounts has very significant positive benefits for agencies operating AET 

facilities.  There is no need to look up vehicle owner information, no need to send a bill, and no 

collection risks associated with post payment.  In essence, for each vehicle with a pre-registered 

license plate, the video transaction functions essentially the same as an E-ZPass transaction, except 

that the vehicle is identified by video imaging of the plate rather than reading an electronic toll 

transponder. 

In the base analysis, CDM Smith assumed that the surcharge applied to pre-registered plates would be 

50 percent of that applied to unregistered plates.  The base analysis assumed just 5 percent of video 

transactions would be made by vehicles with pre-registered plates, based on actual experience in 

other toll facilities.   
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This sensitivity analysis tested the potential net revenue implications of a progressively higher share 

of video users choosing to pre-register their plates.  As shown in Figure 19, 10-year net revenue at the 

York Plaza would actually increase slightly as the proportion of pre-registered video users increased, 

notwithstanding the lower toll surcharge being applied as compared to unregistered vehicles.  As 

shown in the right half of Figure 19, since the surcharge applied to those pre-registered video users 

was half as high, the lower the traffic diversion to the alternative route, primarily US 1.  Specifically, in 

the base forecast, with a $3.00 unregistered surcharge and assuming a $1.50 surcharge for registered 

vehicles, if only 5 percent of non-E-ZPass traffic pre-registered their plates, approximately 3,500 

vehicles per day would shift to US 1.  If 25 percent of non-ETC traffic pre-registered their plates, the 

diversions would be lowered to an estimated 2,800 and less than 2,500 if about one-third of all non-

ETC traffic registered their plates. 

Similar results are shown for the Gardiner Toll Plaza in Figure 20.  Net revenue would be higher, and 

traffic diversions off the Turnpike would be lower, the higher the percentage of pre-registered plates. 

This is an important finding of the study, and suggests that if AET was ultimately implemented across 

the Maine Turnpike, maximum incentive should be provided for motorists to pre-register plates.  This 

might include providing automated kiosks in some of the former cash collection lanes, and at Turnpike 

service areas, where motorists can simply register their plate, one time, and qualify for the lower 

surcharge rate as long as a balance is maintained in the account.  Since many agencies across the U.S. 

are faced with the same situation, it is not unlikely that third party national plate registry providers 

may emerge in the future to operate pre-registration kiosks and maintain pre-paid balances which 

may be usable at AET toll facilities nationwide.   

Figure 19 
Registered Video Account Participation Sensitivity 

York Toll Plaza 
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Figure 20 

Registered Video Account Participation Sensitivity 
Gardiner Toll Plaza 

Canadian Vehicle Owner Data Availability 

As previously discussed, there is considerable uncertainty as to the ability to obtain vehicle owner 

information for Canadian registered vehicles.  Just before the conclusion of our study, CDM Smith was 

advised that data may become available in the near future for some provinces.  As such, we tested the 

potential implications of Canadian plate data becoming available. 

Table 13 shows the relatively small impact that Canadian plate data would have on net revenues over 

the 10-year analysis period, at the range of video surcharges tested.  In general, the net revenue 

impact of recovering all Canadian plates would be less than 1 percent, at the levels of surcharge being 

considered in this study.   

The ability to obtain Canadian registrations is a significant policy consideration, but not one which 

would have very heavy impacts on net revenue.  This is largely due to the fact that Canadian traffic 

generally represents 4 to 7 percent of cash vehicles, and cash traffic itself accounts for a minority of 

revenue collected.  Further, the collection of revenue from video customers from “other states” has a 

relatively low yield, since high levels of repeat billings are assumed and a much higher level of 

collection risk is included in the analysis.   
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Table 13 
Estimated 10-Year Net Revenue Impacts of Canadian Plate Data Availability 

 

Fee Revenue Realization Rate 

As previously discussed, for the purposes of this study only 30 percent of potential fee revenue was 

assumed to be collected. The actual percent of fee revenue realized by MTA under AET toll operations 

could vary significantly from this assumption. Table 14 presents estimated AET fee revenue at the 

York toll plaza for fee collection rates ranging from 10 percent to 100 percent for years 2015 and 

2020. Estimates are also shown as a percent of annual net AET toll + fee revenue. At the assumed fee 

collection rate of 30 percent, fee revenue constitutes 2.8 percent of estimated annual net AET toll + fee 

revenue in 2015. Since fee revenue stems primarily from unpaid video toll invoices, projected 

increases in E-ZPass participation rates result in that share decreasing to 1.9 percent by 2020. 

Table 15 presents estimated AET fee revenue at the Gardiner toll plaza for fee collection rates ranging 

from 10 percent to 100 percent for years 2015 and 2020. At the assumed fee collection rate of 30 

percent, fee revenue constitutes 21.2 percent of estimated annual net AET toll + fee revenue in 2015. 

Projected increases in E-ZPass participation rates result in that share decreasing to 14.4 percent by 

2020.  

 

 
  

Scenario $1.00 $1.50 $2.00 $2.50 $3.00

No Canadian Data Available $511,987 $519,954 $525,960 $529,848 $531,461

Canadian Plate Data Available 514,241 522,556 528,887 533,077 534,969

Percent Revenue Change 0.4% 0.5% 0.6% 0.6% 0.7%

Scenario $0.25 $0.50 $0.75 $1.00 $1.25

No Canadian Data Available $57,125 $61,834 $66,318 $70,390 $73,936

Canadian Plate Data Available 57,064 61,999 66,702 70,987 74,728

Percent Revenue Change -0.1% 0.3% 0.6% 0.8% 1.1%

Note: a l l  revenue va lues  in 000s

York Toll Plaza

Gardiner Toll Plaza

Unregistered Video Surcharge

Unregistered Video Surcharge
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Table 14 

Estimated Annual AET Fee Revenue by Collection Rate 

 

 
Table 15 

Estimated Annual AET Fee Revenue by Collection Rate 

Gardiner Toll Plaza  

All Revenues in Thousands 

 

  

10% $460 1.0% $330 0.6%

20% $920 1.9% $660 1.3%

30% $1,380 2.8% $990 1.9%

40% $1,840 3.7% $1,320 2.5%

50% $2,300 4.6% $1,650 3.1%

75% $3,450 6.8% $2,480 4.5%

100% $4,600 8.9% $3,300 6.0%

Fee Collection 

Rate

Fees as a Percent 

of Net AET Toll + 

Fee Revenue

Estimated Fee 

Revenue

2015 2020

Estimated Fee 

Revenue

Fees as a Percent 

of Net AET Toll + 

Fee Revenue

10% $410 8.3% $320 5.2%

20% $810 15.1% $650 10.1%

30% $1,220 21.2% $970 14.4%

40% $1,630 26.4% $1,290 18.3%

50% $2,040 31.0% $1,620 21.9%

75% $3,050 40.2% $2,420 29.5%

100% $4,070 47.3% $3,230 35.9%

Fee Collection 

Rate

2015 2020

Estimated Fee 

Revenue

Fees as a Percent 

of Net AET Toll + 

Fee Revenue

Estimated Fee 

Revenue

Fees as a Percent 

of Net AET Toll + 

Fee Revenue
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Summary and Conclusions 
Various impacts and implications of implementing either ORT or AET at the York and/or Gardiner Toll 

Plazas have been presented in this report.  The study compared traffic, toll rates, operating costs and 

net revenue over a 10-year forecast period to a hypothetical continuation of the current cash 

collection of tolls.  The analysis was conducted over a 10-year interval for each condition.  This section 

provides a useful “bottom line” summary of the ORT and AET scenarios for each plaza studied, to aid 

in informed decision making by the Authority. 

York Toll Plaza 

Table 16 provides the bottom line summary for both AET and ORT at the York Toll Plaza.  For each 

operational alternative, the base estimates as well as estimates at the 90 percent confidence interval 

are provided.  These are all compared to current conditions, assuming cash collection would continue, 

without assuming any change in toll rates. 

If (hypothetically) cash collection could continue at a reconstructed York Toll Plaza, the average toll 

rate for Maine-issued E-ZPass accounts would be $2.41, consistent with current levels.  Other E-ZPass 

cars would pay a toll of $3.00, as would passenger car motorists using cash.  Average daily traffic at 

this plaza is 38,500 (at estimated 2015 levels), although it increases significantly during peak summer 

weekends and holiday conditions. 

Over the 10-year analysis period, cumulative net revenue is estimated at $520,083,000.  On a net 

present value basis, with a nominal discount rate of 5 percent, this is equivalent to $399,965,000. 

HNTB estimates that a total capital investment of about $22.1 million would be required to restore 

and maintain cash operations at York.  When related to the 10-year NPV under the base case, this 

provides a 10-year net total, for comparison purposes, of $377,865,000.  This is the estimated amount 

of total revenue, less all operating cost and the capital investment cost to restore the current plaza, 

between 2015 and 2024. 

Similar information is provided for the ORT case, under both the base forecast and 90 percent 

confidence interval.  The same toll rates are assumed and no traffic diversions are anticipated.  The 

10-year net revenue NPV is slightly higher under ORT, largely due to reductions in operating cost.  

However, a capital cost of $36 million is estimated to replace the current plaza with an ORT facility, 

resulting in a 10-year net total NPV of $372.5 million, or about $5.3 million lower than continuation of 

the current base.  At the 90 percent confidence interval, the 10-year total is only slightly different.   

Under AET, toll rates for E-ZPass users are also assumed to remain the same.  However, to overcome 

the potential revenue leakage and the higher cost of back office collection, a significant surcharge is 

required for video users.  Non-E-ZPass traffic which chooses to pre-register the plate would be 

charged a $1.50 surcharge, for a total toll of $4.50.  Unregistered video users, which would make up 

the majority of non-E-ZPass traffic, would be charged a surcharge of $3.00 for a total toll of $6.00. 
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Table 16 

York Toll Plaza AET& ORT Bottom Line 

 

 
 

 

Because of the significantly higher toll, CDM Smith estimates a shift of approximately 3,400 vehicles 

off the Turnpike.  While less than 10 percent of the total traffic, it is a much higher proportion of the 

cash traffic, recognizing that E-ZPass vehicles are not subjected to an increase and would not divert.  

Under the 90 percent confidence estimate, where higher diversion percentages were tested, the 

estimated shift to US 1 would be 5,500 vehicles per day. 

Under the base estimate, the 10-year cumulative net revenue is estimated at just under $523 million, 

slightly higher than the continuation of the current system, but lower than under an ORT case.  The 

cumulative 10-year NPV is estimated at $401.3 million, or about $1.4 million above the hypothetical 

continuation of current operations.  With the 90 percent confidence level, a somewhat lower $384.2 

million NPV of cumulative net revenue, more than $15.7 less than a continuation of cash. 

The HNTB estimate for capital costs associated with implementing AET at York is $4.8 million; some 

$17.3 million less than the current cost to keep the plaza running and than $31.2 million less than 

building an ORT facility.  When the capital cost is subtracted from the 10-year net present value, AET 

with a $3.00 unregistered video surcharge is shown to produce a 10-year net total of $396.5 million, 

some $18.7 million greater than the 10-year total of maintaining the current plaza and about $24 

"Current" ORT Scenario AET Scenario (1)

Base Base 90% Conf. Base 90% Conf.

Item Case Estimate Estimate Estimate Estimate

Toll Rate (cars)

Maine E-Zpass $2.41 $2.41 $2.41 $2.41 $2.41

Other E-ZPass $3.00 $3.00 $3.00 $3.00 $3.00

Cash $3.00 $3.00 $3.00   -   -

Registered Video    -    -    - $4.50 $4.50

Unregistered Video    -    -    - $6.00 $6.00

Average Daily Traffic (2015) 38,500 38,500 38,500 35,100 33,000

Net Traffic Diversion  -  -  - (3,400) (5,500)

10-Year Net Revenue (000)

Cumulative Estimate $520,083 $531,370 $529,759 $522,993 $500,962

Cum Estimate NPV (5%) $399,965 $408,554 $407,315 $401,317 $384,222

Net NPV Impact  - $8,589 $7,350 $1,352 ($15,743)

Capital Cost (HNTB) (000) $22,100 $36,000 $36,000 $4,800 $4,800

Cost Impact vs Current    - $13,900 $13,900 ($17,300) ($17,300)

10 Year Net Total (000) (2) $377,865 $372,554 $371,315 $396,517 $379,422

Net Difference from Base ($5,311) ($6,550) $18,652 $1,557

 (1) Assumes unregistered passenger car video surcharge is $3.00 and the registered video surcharge is $1.50.

 (2) 10 year net total equals NPV of 10 year net revenue less capital cost.
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million greater than implementing ORT. Even at the 90 percent confidence level, the net AET revenue 

impact remains positive. 

The above AET scenario is net revenue positive, however, only by imposing a$3.00 video surcharge on 

unregistered customers. Toll diversion levels of between 3,400 and 5,500 per day would also result 

under this AET scenario as a result of the video surcharges.  

In considering the optimum solution at York, several factors should be taken into consideration: 

� The best 10-year net total revenue, after recognizing both operating and capital investment 

cost, would come from AET (assuming a significant video surcharge);  

� However, this would be achieved through a significant increase in charges assessed to both 

registered and unregistered video vehicles, with a surcharge of as much as $3.00; and 

� As a result of the surcharge, there would be significant diversions of traffic to US 1 estimated 

to range from 3,400 to 5,500 per day (with higher amounts under peak weekend conditions). 

Gardiner Toll Plaza 

A similar bottom line analysis is presented in Table 17 for the Gardiner Toll Plaza.  In this case, both 

toll rates and 10-year net revenue implications are much lower.  As a result, there is considerably less 

overall risk associated with testing AET at the Gardiner location. 

As shown in Table 17, the 10-year cumulative net revenue estimate if operations were to continue in 

their current mode is $60.7 million.  After adjusting for net present value, this is reduced to $46.8 

million; again representing a cumulative 10-year total.  According to HNTB, the capital cost of 

restoring and preserving current operations (not recommended) is estimated at $7 million.  After 

subtracting this, a 10-year net total of $39.8 million is shown for the Gardiner Plaza under current 

operations. 

In the case of ORT, cumulative net revenue would be slightly increased, primarily due to the increased 

share of E-ZPass users and a reduction in the cost associated with cash collection.  However, 

rebuilding the plaza as a full ORT facility is estimated at $14.4 million, some $7.4 million higher than 

simply maintaining it in its current location.  After subtracting the additional capital cost, the 10-year 

bottom line total for ORT is estimated between $34.0 and $35.3 million, or generally around $5-6 

million less than continuing current operations.   

Under the AET condition, HNTB estimates that the entire plaza could be replaced for $3.8 million, 

about $3.2 million less than simply trying to restore the plaza at its current location.  However, 

motorists without E-ZPass would be required to pay a higher toll; unregistered plate vehicles would 

be assessed a surcharge of $0.75, bringing the per transaction toll for cars to $1.75.  This would be 

expected to divertbetween 800 and 1,400 vehicles per day, spread over several routes.   
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Table 17 

Gardiner Toll Plaza AET& ORT Bottom Line 

 

The NPV of the cumulative net revenue under the AET base case (assuming a $0.75 unregistered video 

surcharge) is estimated at $50.3 million or about $3.5 million greater than if the current operations 

were retained.  However, at the 90 percent confidence level, the NPV of net revenue drops to just 

$37.8 million (there is a greater range of risk at the Gardiner Toll Plaza since E-ZPass represents a 

lower share of transactions).  When compared with the lower capital cost of AET, the 10-year net total 

under the AET base case forecast is $46.5 million (about $6.7 million better than the “do nothing” 

scenario).  However, at the 90 percent confidence level, the 10-year total NPV is estimated at $34.0 

million, almost $6 million less than if current operations are retained. 

A review of the bottom line assessment for the Gardiner Toll Plaza suggests: 

� AET would generate about $6.7 million more in 10-year NPV revenue, after recognizing capital 

cost, compared to the continuation of current operations and assuming a $0.75 unregistered 

video surcharge; 

� There is considerably higher risk associated with AET at the Gardiner Plaza (in percentage 

terms).  But in dollar terms, the net risk is smaller.  Even at the 90 percent confidence interval, 

"Current" ORT Scenario AET Scenario (1)

Base Base 90% Conf. Base 90% Conf.

Item Case Estimate Estimate Estimate Estimate

Toll Rate (cars)

Maine E-Zpass $0.50 $0.50 $0.50 $0.50 $0.50

Other E-ZPass $1.00 $1.00 $1.00 $1.00 $1.00

Cash $1.00 $1.00 $1.00   -   -

Registered Video    -    -    - $1.38 $1.38

Unregistered Video    -    -    - $1.75 $1.75

Average Daily Traffic (2015) 23,300 23,300 23,300 22,500 21,900

Net Traffic Diversion  -  -  - (800) (1,400)

10-Year Net Revenue (000)

Cumulative Estimate $60,710 $64,562 $62,922 $65,573 $49,514

Cum Estimate NPV (5%) $46,757 $49,678 $48,417 $50,270 $37,807

Net NPV Impact  - $2,921 $1,660 $3,513 ($8,950)

Capital Cost (HNTB) (000) $7,000 $14,400 $14,400 $3,800 $3,800

Cost Impact vs Current    - $7,400 $7,400 ($3,200) ($3,200)

10 Year Net Total (000) (2) $39,757 $35,278 $34,017 $46,470 $34,007

Net Difference from Base ($4,479) ($5,740) $6,713 ($5,750)

 (1) Assumes unregistered passenger car video surcharge is $0.75 and the registered video surcharge is $0.38.

 (2) 10 year net total equals NPV of 10 year net revenue less capital cost.
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where AET would generate $5.7 million less than the simple continuation of current 

operations, this is only slightly less than the 10-year net total for ORT;  

� In essence, AET has the potential to improve net revenue, after capital costs, while shifting to 

ORT would likely reduce the 10-year net total, based on the $14.4 million capital costs. 

Though it must be recognized that no cash surcharge is assumed for ORT while a $0.75 

unregistered video surcharge is assumed for AET; and 

� Higher toll rates would have to be charged to video users at the Gardiner Plaza, but the 

surcharge would be considerably lower than that required at York. 

In reviewing these bottom line conclusions, it should be recognized that the AET condition assumed 

only a very small percentage (5 percent) of former cash traffic would choose to register plates.  If MTA 

considers implementation of AET in the future, it should more thoroughly investigate opportunities to 

encourage pre-registration of plates, as this would likely reduce traffic diversions and slightly improve 

net revenue performance.  The Maine traveler market may be well adapted to this, since there are a 

large number of seasonal visitors which may not find it worthwhile to invest in electronic toll 

transponders, but who may make a sufficient number of trips (over a typical one to two week vacation 

period) to take advantage of the one-time registration of license plates. 

 

 


