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Executive Summary

A study produced by CDM Smith in April 2014 estimated that 3,400 to 5,500 vehicles per day would
divert away from the York Toll Plaza if the plaza was converted to All Electronic Tolling (AET). This
study analyzed the traffic impacts of the expected traffic diversion to non-interstate highways if the York
Toll Plaza is converted to AET. Data from the CDM Smith study was utilized to assess the impacts of
this estimated diversion on US Route 1, State Route 236, and other area roadways.

TwO METHODS OF ANALYSIS

The traffic impacts of the diversion were analyzed for two different time periods — an average summer
weekday and the peak hour of an average day (non-summer day) using two different methodologies due
to the different characteristics of each.

FINDINGS AND CONCLUSIONS
Both analyses identified that traffic would increase on non-interstate highways and depending upon the
time of year, the following municipalities would experience significant impacts to key roadways and
intersections:
e Ogunquit
York
Kittery
Eliot
Wells
South Berwick
Berwick
North Berwick
Sanford
Kennebunk

Summer Analysis

To analyze an average summer weekday, data from the Maine Department of Transportation’s
(MaineDOT’s) travel demand model was used in collaboration with MaineDOT staff. MaineDOT’s
travel demand model provides forecasted traffic volumes that reflect an average summer weekday. The
travel demand model is a planning tool that looks at travel times and toll costs to determine the most
likely routes of travelers. The MaineDOT’s travel demand model covers the entire state and includes
some of the routes in New Hampshire near the border. The travel demand model provides measures of
effectiveness regionally and statewide. The results capture the impacts not only during peak travel hours
but also the off-peak travel hours of the day.

The average summer weekday analysis showed that traffic impacts from installing AET at York Toll
Plaza would increase traffic on non-interstate highways. Increases in daily summer traffic volumes are
expected along US Route 1, with much higher increases in traffic on other non-interstate roadways in



York County such as State Route 236, State Route 109/9 between Exit 19 and US Route 1, and State
Route 4 through the Berwicks. Several roadways would see increases of daily summer traffic volumes of
5-50%. Travelers on these inland corridors will experience more delays at intersections already identified
by MaineDOT as having a relatively poor level of service. Such intersections include the State Route
236/Depot Road intersection in Eliot and intersections in downtown South Berwick where State Routes 4
and 236 overlap.*

Traffic impacts from installing AET at York Toll Plaza could result in an additional 10,715-19,982
additional vehicle hours of travel in York County per summer day. Peak summer traffic lasts about 10
weeks. This would result in an additional 750,000 — 1,400,000 vehicle-hours of travel (and corresponding
additional vehicle emissions) per summer.

Non-Summer Analysis

A peak hour of an average day in Maine is the hour with the highest amount of traffic during a day where
there is an average amount of traffic like May, September, or October. During average traffic months,
traffic volumes on US Route 1 are lighter and therefore it is expected that US Route 1 would be the
roadway to attract most of the diverting traffic. The average day peak hour analysis focused on the peak
hour impacts to key intersections affected by the diversion to the York Toll Plaza.

The MaineDOT Statewide model was not used for the peak hour analysis as it is set up to model a
summer weekday and it provides daily traffic volume results. For this analysis, we used an industry
accepted traffic analysis software tool — Synchro, results of a 2010 Origin and Destination Study, and
travel time information from Google Maps.

The peak hour analysis of an average day showed that two intersections in the study area that already
operate at a LOS F would see expected delays triple. At the intersection of US Route 1 at Shore Road
and Beach Street in Ogunquit, average delays for Shore Road and Beach Street would increase from 73
seconds (1.2 minutes) to 202-326 seconds (3.4-5.4 minutes). At the intersection of the Turnpike
Connector and the SB Turnpike ramps in York, average delays for the southbound off-ramp would
increase from 120 seconds (2 minutes) to 253-376 seconds (4.2-6.3 minutes). Converting the York Toll
Plaza to AET could triple the delays at the intersection of US Route 1 at Shore Road and Beach Street in
Ogunquit and at the SB Turnpike ramps in York during a peak hour of an average day.

A potential conversion of the York Toll Plaza to AET would cause the northbound direction of US Route
1 in Ogunquit to operate over capacity and would cause the southbound direction to operate at 76-86% of
its capacity during an average peak hour in May (which was analyzed as it represents a peak hour of an
average day). In other words, traffic backups and congestion would happen during peak hours of average
traffic months if the York Toll Plaza is converted to AET.

If the York Toll Plaza is converted to AET, there would be an increase in the number of hours during the
year when traffic on US Route 1 would be congested in other words stop-and-go conditions. Traffic
conditions on US Route 1 that are currently experienced in July and August would occur on the shoulder
seasons. Significant traffic volume growth will occur in the months of May, June, September, and
October. Stated more simply, summer-like traffic will expand into the Spring and Fall.

During the summer, traffic volumes and corresponding emissions would increase on other non-interstate
roads in York County. Daily traffic volumes on some of the major non-interstate roadways in York
County could increase by 5-50%, while traffic volumes on the Maine Turnpike decreases. What does this

! Maine Department of Transportation Bureau of Transportation Systems Planning. Route 236 Corridor Study Kittery — Eliot — S. Berwick:
October 2008.



mean for the non-interstate roads? Traffic at unsignalized intersections on impacted roadways would see
more delay. The need for signals and intersection improvements at several unsignalized intersections
would be accelerated. In contrast, the Maine Turnpike would see a proportionately small decrease in

traffic.



Purpose

A study produced by CDM Smith in April 2014 estimated that 3,400 to 5,500 vehicles per day would
divert away from the York Toll Plaza if the plaza was converted to all electronic tolling (AET). This
study analyzed the traffic impacts of the expected traffic diversion to non-interstate highways if the York
Toll Plaza is converted to AET. Data from the CDM Smith study was utilized to assess the impacts of
this estimated diversion on US Route 1, State Route 236, and other area roadways.

Detailed Analyses

The estimate of diversion provided by CDM Smith represents the expected number of vehicles that would
divert to non-interstate highways during an average day in the year 2015 due to a tolling surcharge for
non-E-ZPass vehicles. However, since the anticipated opening year for the AET project in York is now
2019, the traffic analysis of this study focuses on 2019.

2019 TRAFFIC DIVERSION ESTIMATES

The range of values given by CDM Smith represents an average value of 3,400 vehicles and a 90th
percentile confidence interval value of 5,500 vehicles. A 90th percentile confidence interval value is the
value at which there is a 90% chance of the actual value being lower than the estimate, or a 10% chance
of the actual value being higher than the estimate. Evaluating a range of estimates for diverting traffic
gives a reasonable range of possible outcomes to assess risk.

The values for 2019 were calculated from information provided in the CDM Smith report and in
collaboration with CDM Smith. The estimate of diversion from CDM Smith’s report for 2019 is 918,000
vehicles per year, which would result in an average of 2,515 vehicles per day. CDM Smith also developed
a 90" percentile confidence estimate for diversion in 2019 of 4,700 vehicles per day?.

ANALYSIS TIME PERIODS

The impacts of the diverting traffic were analyzed for the following time periods:
1) An average summer weekday
2) The peak hour of an average day

These two time periods were selected because motorists are expected to act differently during these
periods. During an average summer weekday, traffic along the route parallel to the Maine Turnpike — US
Route 1 is very congested and is therefore not very attractive for traffic diversion. Traffic along US
Route 1 is heavy for several hours of a typical summer weekday. Therefore, it is important to understand
the impacts of diverting traffic over an entire day during the peak summer traffic months. The results of
the analysis of an average summer day was measured in traffic volume increase or decrease, vehicle-
miles-traveled (VMT), vehicle-hours-traveled (VHT) and average speeds for all of York County.

During months outside of the summer that are considered average, like May, September, or October,
traffic can be expected to behave differently. During average traffic months, traffic conditions on US
Route 1 are lighter and therefore it is expected that US Route 1 would be the roadway to attract most of
the diverting traffic. To analyze this average condition, only the peak hour of the average day is
analyzed. The results of the analysis of the peak hour of an average day was measured in traffic volume
increase or decrease, level-of-service (LOS) and vehicle delays.

2 Email from CDM Smith, February 26, 2016. The 90" percentile confidence estimate is an estimate of diversion that would not be exceeded 90%
of the time.



Analysis of Average Summer Weekday

An average summer weekday is a weekday (Monday through Thursday) during the months of July and
August, and the last week of June. To analyze an average summer weekday, data from the Maine
Department of Transportation’s (MaineDOT’s) travel demand model was used in collaboration with
MaineDOT staff. MaineDOT’s travel demand model provides forecasted traffic volumes that reflect an
average summer weekday. The travel demand model is a planning tool that looks at travel times and toll
costs to determine the most likely routes of travelers. The MaineDOT’s travel demand model covers the
entire state and includes some of the routes in New Hampshire near the border. The travel demand model
provides measures of effectiveness regionally and statewide. The results capture 24-hour impacts rather
than peak hour impacts.

The 2019 estimate of diversion (from the previous section) is 2,515 vehicles per day. These diversion
estimates represent diversion for an average day. But MaineDOT’s travel demand model represents a
summer weekday, not an average day. In coordination with CDM Smith, an estimate for summer
weekday diversion was developed to check if the summer weekday diversion would be less than the
average weekday diversion.

A summer day has more traffic, but travelers are less likely to divert at the same rate as an average day
because of the congestion on the parallel route — US Route 1. It was estimated that the summer weekday
diversion for 2019 would be higher than the average day estimates from the CDM Smith report.
Therefore, the average day estimates developed by CDM Smith could be used for the analysis of a
summer weekday.

So, MaineDOT’s travel demand model was run with the input of the average diversion from the Maine
Turnpike at York of 2,515 vehicles for a summer weekday. MaineDOT’s travel demand model was also
run with the input for the 90" percentile diversion of an average day of 4,700 vehicles per day (from the
previous section), in order to provide a range of values for diversion impacts. The results of the travel
demand model for York County are summarized in Table 1.

Table 1 —Traffic Impacts in York County due to AET, Summer Weekday

2019 Traffic Increase due to % Change from Increase due % Change
Results without Average Expected | Expected to 90" from
Diversion Diversion Percentile Expected
Expected
Diversion
Vehicle Miles 7,419,588 94,436 1% 202,692 3%
Traveled (VMT)
Vehicle Hours 164,649 10,715 7% 19,982 12%
Traveled (VHT)
Average Speeds | 45.1 -2.3 -5% -3.8 -8%
(mph)

The results of the travel demand model show that a toll surcharge for non-E-ZPass users at the York Toll
Plaza would increase the overall VMT and VHT in York County as vehicles divert from the Maine
Turnpike to non-interstate highways — requiring additional travel time and distance. The increase in VHT
corresponds with a reduction in average speeds. As vehicles leave the Maine Turnpike and use alternate
routes, the distance that they travel becomes longer and this shows as an increase in VMT. As the non-
interstate highways become more congested, the total time vehicles spend on the roads increases, which
shows as an increase in VHT, and the speeds decrease.




As can be seen from Table 1, traffic impacts from installing AET at York Toll Plaza could result in an
additional 10,715-19,982 additional vehicle hours of travel in York County per summer day. Peak
summer traffic lasts about 10 weeks. This would result in an additional 750,000 — 1,400,000 vehicle-
hours of travel (and corresponding additional vehicle emissions) per summer.

Some of the area roadways would be impacted more than others. Depending on origins and destinations
of travelers, some roads would be more attractive to those diverting travelers. Figures 1-4 show the
increases and percentage increases of daily vehicles on non-interstate highways.

As can be seen from Figures 1 and 3, increases in traffic volumes are expected along US Route 1, but not
as much as other roadways such as State Route 236, State Route 109/9, and State Route 4. Figures 2 and
4 show that several roadways would see increases of daily traffic volumes of 5-50%. Tables 2 and 3
show the changes in traffic volumes for the major roads in the study area®.

Table 2 — Average Daily Traffic Changes on Highways with York AET during Summer

Roadway Existing Traffic Traffic Volume % Change
Volume Change

Maine Turnpike 67,790 -2,515 -3.7%

North of the York

Toll Plaza

Route 1 11,973 777 6.5%

Route 236 6,890 2,127 30.9%

Route 109/9 6,153 1,062 17.3%

Route 4 3,967 2,085 52.6%

Table 3 — 90" Percentile Daily Traffic Changes on Highways with York AET during Summer

Roadway Existing Traffic Traffic Volume % Change
Volume Change

1-95 North of the 67,790 -4,700 -6.9%

York Toll Plaza

Route 1 11,973 979 8.2%

Route 236 6,890 2,116 30.7%

Route 109/9 6,153 1,556 25.3%

Route 4 3,967 1,878 47.3%

As can be seen from Tables 2 and 3, only 3.7 to 6.9% of the traffic on the Maine Turnpike is expected to
divert. However, this traffic would divert to non-interstate highways where the increase in traffic can be
5-50% over existing levels. In other words, what would be a proportionately small decrease in traffic

volumes for the Maine Turnpike will be a proportionately large increase for the non-interstate highways.

As US Route 1 is already over capacity for several hours of a typical summer day, traffic shifts to other
non-interstate highways in York County. The sum of the traffic volume changes shown in Tables 2 and 3
does not equal zero because as non-interstate highways become congested, existing travelers of those
highways change their routes (secondary shifts).

® The MaineDOT’s travel demand model loads traffic to the network at a limited number of points, which can have an effect on the appearance of
the results. However, the order of magnitude of traffic changes are valid.
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Analysis of Non-Summer Traffic

A peak hour of an average day in Maine is the hour with the highest amount of traffic during a day where
there is an average amount of traffic like May, September, or October. During average traffic months,
traffic volumes on US Route 1 are lighter and therefore it is expected that US Route 1 would be the
roadway to attract most of the diverting traffic. The average day peak hour analysis focused on the peak
hour impacts to key intersections affected by the diversion to the York Toll Plaza.

The MaineDOT Statewide model was not used for the peak hour analysis as it is set up to model a
summer weekday and it provides daily traffic results. For this analysis, we used an industry accepted
traffic analysis software tool — Synchro, results of a 2010 Origin and Destination Study, and travel time
information from Google Maps.

The process to analyze the peak hour of an average day was accomplished in the following steps each of
which is described in more detail below:

e Develop peak hour diversion estimates from CDM Smith’s daily estimates
Distribute the diverted trips onto the roadway network
Develop a study area based on the amounts of traffic diverted to the non-interstate highways
Perform a traffic capacity analysis for the intersections for a no-build and a build scenario
Perform a critical roadway link capacity analysis

As identified previously, the estimated average diversion for 2019 is 2,515 vehicles per day and the 90"
percentile confidence estimate is 4,700 trips per day. In order to determine the peak hour diversion of an
average day, a K factor was developed. A K factor is the peak hour traffic volume divided by the daily
traffic volume. Data from the York Toll Plaza for a weekday in May from the most recent year data
available was used to determine the K factor. A weekday in May corresponds to an average day on US
Route 1. A K factor of 0.078 was calculated from the York Toll Plaza data, which results in an expected
peak hour diversion of 196 to 366 vehicles.

TRIP DISTRIBUTION

To create a traffic model for the analysis of a peak hour of an average day, a study area was established.
Since traffic on US Route 1 is lighter on an average day, it was assumed that the majority of diverting
traffic would not be influenced by roadway congestion and would choose either US Route 1 or another
route such as State Route 236 depending on the traveler’s origin or destination. Data from the Maine
Turnpike Authority’s 2010 Origin and Destination Study was used to determine what percentage of the
diverting vehicles would use US Route 1 or another route.

In 2010, an origin and destination survey was conducted for the Maine Turnpike Authority (MTA). A
total of 61,500 surveys were distributed to Maine Turnpike patrons, with 21.3% or 13,095 surveys of
those returned. This was a statistically valid number of responses that was received and yielded a
confidence level of 95%. It is reasonable to assume that the data collected in the 2010 origin and
destination survey is representative of the current pool of Maine Turnpike patrons. Therefore, this data
was used to distribute diverting trips if the York Toll were converted to AET.

The first step in developing the distribution of the diverting trips was to apply a series of filters to the
13,095 surveys received and only consider those that were considered “valid” for the purposes of
evaluating diversion at the York Toll Plaza. The following is a breakout of the filters used and the total
number of surveys remaining after that filter was applied.
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Trips passing through the York Toll (4,068 surveys)

This filter was used to extract only those surveys that reported a trip passing through the York Toll Plaza
(i.e. northbound trips entering the Maine Turnpike at or south of Exit 7 and exiting north of Exit 7 and
southbound trips entering the Maine Turnpike north of Exit 7 and exiting at or south of Exit 7).

Cash Trips (1,228 surveys)

This filter was used to extract only those surveys that reported paying tolls via cash. This filter was
applied because HNTB assumes that all patrons who currently use the York Toll and pay using E-ZPass
would continue to use the York Toll if it were converted to AET.

Trips not willing to convert to ETC (853 surveys)

Survey participants were asked, in 2010, if they would be willing to convert from cash to E-ZPass if the
York Toll were converted from a conventional toll plaza to an Open Road Tolling (ORT) facility. HNTB
assumes that if a patron would be willing to convert to E-ZPass if the York Toll were converted to an
ORT facility then they would also be willing to convert to E-ZPass if it were converted to an AET facility
as well. As a result, patrons that responded positively to this question were removed from further
consideration.

Valid Trips (843 surveys)

An additional 10 surveys were determined to contain inaccurate and/or missing information that would be
required for the analysis (i.e. a northbound trip reporting with an end destination of New York). These
were also removed from consideration.

The remaining 843 surveys are representative of patrons who use the York toll plaza, use cash to pay
tolls, and would not be willing to convert to E-ZPass if the York Toll were converted to AET. Moreover,
these surveys are representative of the patrons that would likely divert to avoid the York Toll.

The next step was to determine what percentage of traffic would use US Route 1 to avoid the York Toll.
It is reasonable to assume that patrons would either A) avoid the York toll by using US Route 1 between
the York (Exit 7) and Wells (Exit 19) interchanges or B) completely divert from the Maine Turnpike. To
do this, Google maps was used to first estimate the travel time using the Maine Turnpike and then
estimate the travel time to completely divert the Maine Turnpike by using the “Avoid Tolls” toggle. To
develop a travel time for a trip that would divert from the Maine Turnpike using US Route 1 between
York and Wells, 13 minutes was added to the trip time given by Google Maps that could have been made
by staying on the Turnpike. The travel times to divert using US Route 1 between York and Wells were
then compared to the travel times to completely divert from the Maine Turnpike. All trips whose travel
time was greater than 15 minutes to avoid US Route 1, were assumed to avoid the York Toll using US
Route 1 between the York and Wells interchanges. Note that HNTB assumed that all northbound trips
ending in or southbound trips originating from a town that was either bisected by or located east of 1-95
would divert using US Route 1. Figure 5 shows the destination towns of the non-E-ZPass users from the
origin and destination survey.

12



Big

froreTwenty
aR077
TioRrs2 | Tt
ik AROGE ®
RS Grand
5|18 R12 | T18 R11, s < <t Agatha Isle
A | WELS | WELS lagsi N 5
pR7E AR067 PROLL
TISRID 5t John TI7 R4 1 T17 R3
Ti7R13 | T17R12 VELS pr | wals- | Hew | TS 0 E Vims
Ti7 | WELS | WELS St | pery | grass | Canada | WE sl
RS Rag | aoes | m07s ey aor
WELS AROTA Allagash ARDS5 Stack - Pt
Ti6 R14 | T16 R13 | T16 R12 Ti6RO | TI6 RS | Eagle | T16R6 [-T16RS T\%,éf; naim | #RPo2 ARP1+Hamlin
WELS WELS | WELS WELS | WELS | Lake ! wELS | WELS L T
ARES2 AROG4 2R035 FROG0 |AR020 Connor | ARP16
RIS AR5A Tup | ol
ARO92 | 115 R14 | TI5 R13 | Ti5R12 | TISR11 | TL5R10 | TISR9 TISRG | TISRS [Westman
TISRIS| WELS | WELS | WELS | WELS | WELS | WELS WELS | WELS land
AROBY AROT3 AROED AROZ4  pRO29 Lime -
ARDR0 ARDS2 AR033 stone
Ti4 R15 |T14 R14 | T14 R13 |T14 R12 | T14 Rii| T14 R10 | T14 RO TI4RE | TH4RS | Lo
WELS | WELS | WELS | WELS | WELS | WELS | WELS weLs | wels | Feram Caribou
rs7 MRiE2_|sROT2 RDES RO53 028
b7 o R Lok
T13RI5 |TI3R14 | TI3R13 | T3 R12 |[TI3R11 [ TI3R10 | TI3RS | T3R8 | 1i3p7 TI3RS Wash - Fort
WELS | WELS | WELS | WELS | WELS | WELS | WELS | WELS | ygsg vELs | Wade | bum Fairfield
1AR056 AR89 | 081 AROE4 MOS8 | smosa RO A 7
RS ARO3S
Ti2 R16 |T12 R15 | T12 R14 | TI2R13 (T12 R12 | T1ZR11 | TI2R10 | TI2R9 | TI2R8 | 113 R7 |Nashville castle |y oo
TI2ZRI7 | wElS | WELS | WELS | WELS | WELS | WELS | WELS | WELS | WELS | wpig Ph Hill P
WELS | sm100 ROB5 R0EE BROTD MR63 | spos7 | AROST | ARO4S | [,
R RREE WRET ] | ARF04 Easton
T11R17 |Ti1R16 |T11R15 |T11R14 | Ti1Ri3 |T11R12|T11RI1 | TilRi0 V\H m &7 | Garfield T11 R4
WELS | WELS | WELS | WELS | WELS | WELS | WELS | WELS 'ﬁﬁ O\Nk;ELS iy weLs |Chepman
hR94 baors ROE3 AROSE SROSD 01y e
S006% P04 RT3 e | BROI0 ) estfield
BigTen |T10R16 | T10R1S | TIO0R14 |TL0R13 T10R12 | TioRil | TIORLO | TIOR9 | TIORS TIORE 5;:{;;:; TIOR3 Hil
Twp WELS | WELS | WELS | WELS | WELS | WELS | WELS | WELS [ WELS WeLs | Masardis | Typ . | WELS
50052| PI0GD FIO70  Posy J FI035 Fi023 FID15 018 B Blaine
o7 FI058 CoE ] 072 R:;m -
5?_9 ToR17 | TOR16 | T9RIS | ToR14 | TORI3 | TORI2 | T9R1L | T9RL0 | TORS | TORE oxbow | ToRS | Tora | Toma nt
oy | WELS | WELS [ WELS ) WELS WELS | WELS | WELS | WELS | WELS Wee | weis | weis | TDR2 | Brdge-
S0068|  S0061 FIO79 PID6S ' PI045 FI022) FID14 25 ARDI7 ARIOG WELS water
008 7] I T FI0H AR025 06 i
Taris | TRR17 | TBR16 | TERIS | TBR14 | Eagle | | SOPEr | T8R1l | TBRIO | TBRS S St Goix T8R3
T8 | WELS | WELS | WELS | WELS | WELS | Lake Mn WELS | WELS | WELS e wELSs | TCR2 | Monti-
Rl9 | 50074 so060 | Po7e | Americd qup 0 Twe PI023 Pro21| PIDL3 N smoosmi2WELS | cello
WELS FloG7 T 3 P02
o T7RIS | 7RIS | T7RI7 | T7RI6 | T7RIS | 17 R14 | T7R13 [ T7R12 | T7R11 | T7R10 | T7R8 7R | T7RS Webbef - | pudley | srro7
WELS | WELS | WELS | WELS | WELS | WELS | WELS || WELS | WELS | WELS | WELS WELS | WELS ™|y 4l Litteton
50073 S0066 50053 P1077 PIOSE | PI020 FI012 FEO1S eeo10 | spasioi gz | Hammon
- PO TE PI031 e PEND
BigSix | T6R18 | T6R17 | StJohn | T6 RIS [ T6R14 | TER13 | TER12 | TER1L | T6 R0 | Trout .| TGRS | TeR7 | T6 R6M 9Morn B Ludl
Tvp WELS | WELS | Twp | WELS | WELS. | WELS { WELS | WELS " WELS | prook |\WELS | wEls | WELS Merill | Smyma | Ludlow
s0077 | soo7z | S0veS | sooss PIDBE FOSS 7 |pio42 L Twp |PEDH New
50076 50057 PIDS4 PIS06 PEO2S PEPO4 N
soose| s | TORAB | TSRI7 | Russell | TSRS | TSR14 | chegun - TSRIL |gesourd- | TSRS | TSRS | TSR7 | Mount | Oyer | field
TS5 | pig | WELS | WELS | Pond | WELS | WELS |- mok WELS | nahunk | WELS | WELS | WELS | Chase ersey | B
R20 |pm LS00t 0064 sdase povs| Poes = FID30 Pe017 Linneus | Hodgdon
PO 17 FI072 | progs Flos3 023 |PE016 ‘ ;mlﬂ %me
05! Com - T4R15 | T4 R14 T4R12 | T4R11 | T4RIO T4 RO T4 R8 T4 R7 Islan:
Dole |} gock | WELS LS e wELs wets | wels | wels | wes | Petten | aystel |/ Falls - WELS Cary reji1
RS WELS | WELS WELS i .| TARZ
Brook T 50063 F1505 L Mo Zepmiees L
i wp A 45 P52 i
g4 T oo e SEO0 FEDLS _
5003755050 .} plymauth 1 o0k PI073 et TIRS | TIR7 TIR4 | T3R3 | Forks- | Amity
@ Ham- | Pittston’ 'y Tup \ Twp North -|Lobster | 22t WELS | wels | Stacyville WELS | WELS | town aRo04
gt & f_rr'Oﬂd Academy cast” TP | pros: P23 fROL4 | ARODS
opll] £t P | wes | BogTep Sy s = o L0 : gorvood| %] orient
53 snnad Ader BK T goidlar - iddl W ¥oo41 | Th 5| T2R13 T2RE | seldier - | Hersey - T2 R4 " s e
Bald Men | Twp Sk I WELS VELS | “towm | town WELS P &
Sand tovn cnal Y gad B PED]4 3 &
- ¥ 1 Tup 50045 \ AR T AROL
Bay T grant | wdd\eseyc 5 . ] Tuqp = ]
i 50033 D0H  somgng ¢ Bl TL RS e UMolunkus | ARP12 Wesk
Thom - | grassua ¥Tom A i ays TLR TLRI0, TIRI S oye'e | Grind- | TLR TLRS T Rod feston
POl | Moose | g0 5 0m " Kingo 'y cad| PIna 1S SF'EW‘r WELS | WELS | WELS | WELS  WELS sone | WE VELS |y yamouts| e
A Dinmsf River T 03"‘;” hegan o Bay | proag PI026 | PIO18 .} = 00] R023 lod Coontuln Bancroft
_ ] J Lomer E=t|
Forsyth 5003 Tio4s Pinde PI02F | iomerioglrL 21
4 it Tpuron SEAR Lily Bay " shaw - | TARLL | TARIO Tmfh“ Bo il Molunkus|MaCXahec y
FROZ Twp L Long 4 French T8 R4
& candwih | gy ghamd Twp town WELS | wELs w,:za e ng T P
o Ponid ery town A Ve wp s D NBPP
Attean X 015 e FIDE0 Twp thperfe-tor Lowe - TA 022 PED3! rew sz 1 R
o Holeb | Tup wp St T Sapling_fro R e vopk! R7 King -, PIt pep - Farest Tip Vance -
)| Lovell -} Twp sons v itk o MiSery SO0t TWE=Elo0q geaier Coie teri1 | TBRIGEDD ook (s man AT 33'20“';0” o000
W 7 | T5ry |8 e B o Bowdoin | WELS - T2RS | | Woodville Prentiss § NBPP Lembert
2 TP s, 004 o | Moose FETWI Bowdoin | College |F025 TIR9 VP ‘ e
017 | Appleton lakp wig Chase ¢ & ; g T4.R9 005 Webster | Twp ) ViAG3 Lake
RO crinner e o Johnson | o155 &4 = College | Grant P05 5004\ T5Ro | NWP PEDD P Codyvile |
4\ Hobbs - Enchanted Mountam 029 L) ast | \arahdi® L WP o2 Chester inn e Kosauth |, Topsfield
G} Strip T5R6 Maosehead ot T7 R9 " B2 r\r
T BKP WKR towm T 0| SqUare - Y 3 ctien 4 NWP rol“ WorkI003 T2 Rieo0s Carroll Tup " 022 [)'y:-;nrw'q B
Al o017\ TP~ 550105001 West Forks { g | tOWM T liottsi T Lake | seboeis’ Pit Twp
Kibby &8 T e XS View [ P I PEPOL
v = = Lower Pt 2 Twe 2 Z\%, 03 . Lee - Waite ]
wp ) Enchanted§0P0% o027 % ) |
achugets b King & \akp WKR | T = East Moxie u, &, 0% |28 Ay FEPO5 ™ 2\ rory Taimadge Fowder
» Tmouw0 | Bartlett 50011 SORO4 T i "@rgb Lt 1 25\ wapp e 2 LD
powma Bow ¢ Tha Forks wp s, E T3RL Lakeville, -z wagzy i
oW, =012 RO} gim Pierce | toum iy Monson U, oot o2 &2\ o Indian
T W o 4 Ader L pong Fo ot TIRE L Pond lngp 5002 | Blanchard Milo wof° | Enfield NEPP '\ pepo3 r Tup
Stream g BKP WKR PECO1 A
Parma - b Ponds T Twp " haonos T Bald Mtn Tap Sebe 1 T6 ND o,
Qutbowy T ; 50007 s K Tap  PI0ES Lowell ADO2 | pee
chenee | T FRO08 o5 s 2| Caratun 082 i on L <.
i STl FRO09 Tim |\ Eustisyieggon Df;“" Camying ¥ 2 T2 P02 Abbot omeville | & 355 ogton | Twp MA017 rinceton &,
" Stetson | pord Big Place T AL5000, 50025 | Kingsbury atkinson |, TP Edifiburg § dum T3 ND Twp  \TSHD - oD e rote
Lynch - pper towm River T 3 Mayfield Pt e 57 Grand T4 ND T43 WD o 21 Caleis W
0f2 pgyn  |CUDSUPC Tup T Wyman § T %% Twp Summit Ealls A001 D T27 = Y
Tup i mtmehk  on Coplin | _Th HWEIIand\% 8 fiprmo o= Parkman Twp T e R Ll ED \"'AA?E &, Baring
sLang Pt % Moscow FENSSM Green - | pED34 ! ety ppp | ADEL & ;
beriom e Davis™® Carrabassat =3 Bradford T41 MD | 7 i A y
St o et ower, Tw = 23 bush 40 M WAD1A iy - - Robbin
Parker - Valley 50"02 HER Brighton 03e 0 MD. HAD IS ewla L - o
g1 Cupsuptic | m FRO0S 55001 Pl cam© Alton Green - | 139 MD | Han14 e 7
g %2 Redingtoj Concord i field Ha13 ) AR T36 MD BF Lo€™" Charott
| = Dallas T | Lexington | Typ A = A BPP WAOLZ__\ BPP
ams - Pt le u:' field | TVP i TIMD | o —
gl Iford
tincain | “ioem o Abram Corinth izt Great T34 MD T19 €D Poie )
. L i PEALS pinens TaaMp | Pond wiap{oT30 MD ‘BBlP::ID & BPF N.I? A
=008 rangel Sandy | vadrid RO7 cale™ New endu Ao acheDever- | BPP  lyaci1 Wedey s N
i ngeley River 025 Portiand ViADY9 001 iy MIAQZ: 3
% Richard - Fit eerman Bradley T2g MD | ®3Wx A D T18 ED ;
% santown FRp (o Stetaan | Levay, Adrora &apog Ty T25 MD — dmundsy
% 8, T ns hip Phillips AL Palmyra Sl 7'174 RID 8PP B gy
L) g | Tow o anson? Madison e Northfield “m wp 2\ bec
£ N m024 ‘ dlifton HPOL | 15 D TR Q;r"' % 2%
K Tovmship 6 & ; = oshorn H18008 TACOS | T19 MD ) g_; e Whitin i
© B Pittsfi 3 Sz b TI8 MO, BFP VAR5 T T g 9
> ks § o, Holden Centerville
Upton | ¢ Tieps Byron o Noridge - g l:ja n Deblois|, o <
% Weld  mips wock otis £ T16 MD g T tler
“M‘ [ Temple £ 2007 %‘ 2
= Mercer dintol Troy ke Golumbia '@ & | jonesh - H
ax dovi News Smith - Eiciesor o= s Hanoe| Chemy - s
oxghaCrafton g r;l: Carthage Sharon ald Uni Ucksp —HA0! -1 T105p | field
Twp Anauver Wi [ Thom - =
Rom ] dike T7 SD
o Vienna Sullivan -
o1 P
Riley Newry - ~ Albion €$ \Knux i
Twp & <
‘h“g'-‘ Canton = Lake & W - J
- 4 Sidn @j\ Goulds -
Gilead Liver - j'@Q'@ we o - v
e Woodstodk re . o ¢
= 19.0K0 . Surmner tHartford N e -~
b = ;"; tHo16 Green - 5 ’
e % N‘I?vi;y wood \")\ger_ﬂ 3 é winter
K Buckfield LEJ 5 ET e/ Harbor
‘}o‘& Fa )
. 7 Hope m
g | Waterford @09 Union
2 Lovell erfor Greene = =
Ag
Mingt gz L - A & L1
Sweden ’%'a hal enchboro
%
oz % Fal ’%%’_ Alna .
. % o P 5
Fryeburg Bridgton Mg ete eaﬁéé s C.? &
& 4 &
&
Denmark Naples g Wool - 5 M )
wich 3
Brownfield £ . 4
& il { wp
o r. -~ "w  Matinicus
LR 3‘ § Isl -
- - . [
Hiram - I H i
Parter - 3 h ¢ ’ ORIGINS /DESTINATIONS OF 20/0
lovspee oge o 4 (}if&rﬁaven ORIGIN/DESTINATION SURVEY FOR
" : A ——
& Stan, < ‘ " 2 kD01 & TWP NON_E-ZPASS USERS
pParson - | §* fALining - ATALR iSouth 4 H00thbay
field ton S8, port Harbor Monhegan Is
% - L N ok - PATRONS WHO WOULD DIVERT USING
_ U.S. ROUTE |
Newfield -\ Buxton
Hollis D PATRONS WHO WOULD NOT DIVERT
o AR o pe USING U.S. ROUTE /|
@ beth
% &, %
Acton | &
Lyman hard®
ach
Lebanon
port
North
erwidk
Berwidk
20 unquit
o 2
Yy
- 50,000 o 50,000 100,000
c Scale of Feet

FIGURE 5
YORK AET DIVERSION DURING AN AVERAGE DAY




As shown in Figure 5, all trips with either a northbound destination or a southbound origin located in a
town that is shaded in gray are assumed to divert the York toll using roads other than US Route 1. Of the
843 surveys considered, a total 75 surveys (or 8.9%) reported one of these trips. Therefore, it can be
expected that only 8.9% of the traffic diverting the York Toll would divert using roads other than US
Route 1 during an average day.

STUDY AREA

The study area for the peak hour of an average day analysis, includes the two interchanges on either side
of the York Toll Plaza — Exits 7 and 19, the parallel arterial (US Route 1), and arterial roads that provide
access to Exits 7 and 19 — the Turnpike Connector in York, and State Route 9/109 in Wells. Other roads
were not included in this analysis as the MTA origin and destination survey data indicates that 9% of the
trips would not use US Route 1. The intersections that were chosen include those that are expected to
have increased turning traffic volumes as well as the intersection of US Route 1 and Beach Street/Shore
Road in Ogunquit due to the complexity of that intersection.

The study area contains the following three signalized intersections:
e State Route 109/9 and the Exit 19 ramps
e State Route 109/9 and US Route 1
e US Route 1 and the Turnpike Connector/Stonewall Lane

The remaining three intersections analyzed are unsignalized. They are the following:
e Exit 7 NB ramps and the Turnpike Connector (stop controlled)
e Exit 7 SB ramps and the Turnpike Connector (stop controlled)
o US Route 1 and Beach Street and Shore Road (stop controlled)

TRAFFIC DATA COLLECTION

In order to gain a better understanding of the existing traffic conditions in the study area, traffic data was
gathered from available sources. The data collected was used in performing traffic capacity analysis,
which estimates traffic congestion and delay. The traffic data that was gathered included 24 hour traffic
data as well as hourly turning movement counts.

Twenty-four hour traffic data was gathered from available sources. The most recent data available for an
entire year was gathered for the following locations:

¢ US Route 1 in Ogunquit at the location of MaineDOT’s permanent count station,

e York Toll Plaza

Existing hourly turning movement data were collected for the study area intersections from various
sources. The turning movement data that was collected was taken during average traffic months (May,
September, and October).

PEAK HOUR TRAFFIC CAPACITY ANALYSIS DESCRIPTION

An industry accepted traffic analysis software, Synchro, was used to analyze study area intersections.
Synchro is a microsimulation traffic model whose methods are based on the Highway Capacity Manual
(HCM)*. The HCM is an industry-accepted manual that sets forth a methodology to determine the level
of service at which traffic operates.

Level of Service (LOS) is a qualitative measure describing operational conditions within a traffic stream.
LOS is based on service measures such as speed and travel time, freedom to maneuver, traffic
interruptions, comfort and convenience. Letters designate each level ranging from A to F, where a LOS

“Transportation Research Board. Highway Capacity Manual, Washington, D.C.: 2000.

14



of A represents free flow operating conditions and LOS F represents a stop-and-go congested condition.
Descriptions of each LOS designation are as follows:

LOS A represents free flow. The general level of comfort and convenience to the motorist is
excellent.

LOS B is in the range of stable flow but the level of comfort and convenience is somewhat less
than at LOS A.

LOS C is in the range of stable flow, but marks the beginning of the range of flow in which the
operation of the individual users becomes significantly affected by the presence of other
motorists. The general level of comfort and convenience declines is noticeable at this level.
LOS D represents high density but stable flow. The motorists experience a generally poor level
of comfort and convenience. Small increases in traffic flow will generally cause operations
problems at this level.

LOS E represents operating conditions at or near the capacity level. Comfort and convenience
levels are extremely poor. Operations at this level are usually unstable because small increases in
flow or minor perturbations within the traffic stream will cause breakdowns.

LOS F represents a stop-and-go condition. More vehicles are on the roadway than can be
accommodated.

Generally, most agencies consider a LOS D or better to be an acceptable design standard. Tables 3 and 4
summarize the relationship between delay and LOS for unsignalized intersections and signalized
intersections, respectively.

Table 3- LOS Criteria for Unsignalized Intersections

Level of Service Delay per Vehicle (sec)
A 0.0t0 10.0
10.1 to 15.0
15.0 to 25.0
25.1t0 35.0
35.1 to 50.0
Greater than 50.0

oOim|glO|w

Table 4 - LOS Criteria for Signalized Intersections

Level of Service Delay per Vehicle (sec)
A 0.0 to 10.0
10.1 to 20.0
20.1 to 35.0
35.1t055.0
55.11t080.0
Greater than 80.0

om0 w

The traffic analysis model Synchro was used to analyze traffic conditions in the study area for 2019 No-
Build and 2019 Build conditions.

2019 TRAFFIC ANALYSIS

The process of analyzing traffic within the study area involved starting with peak hour of traffic that
represents a peak hour for an average day. The hour 3:00-4:00 was found to be the highest hour of a
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typical May weekday for the York Toll Plaza and the count station on US Route 1 in Ogunquit. As such,
the hour of 3:00-4:00 would yield the peak hour of the study area.

A traffic network was set up from the traffic data that was gathered. The peak hour traffic volumes were
assumed to grow at a rate of 1.1% per year to the opening year of 2019. The peak hour growth rate is
consistent with the historic growth rate measured on US Route 1 in Ogunquit during May in the study
area.

2019 No-Build traffic congestion and delays were analyzed using the methods described in the previous
section. The traffic volumes were input into the traffic capacity model and analyzed. The delay and LOS
ratings for each of the nine study area intersections are illustrated in Table 6.

Table 6 — 2019 No-Build Delay & LOS Summary

Intersection Description Control Delay (s) LOS
Route- 1 at Turnpike Connector/Stonewall Signal 18.3 B
Lane in York
Route 1 at Route 9/109 in Wells Signal 12.1
Route 1_at Shore Road and Beach Street in Stop 733 =
Ogunquit
Turnpl_ke Connector and the NB Turnpike Stop 6.6 A
ramps in York
Turnpl_ke Connector and the SB Turnpike Stop 120.3
ramps in York
Route 9 and the Turnpike ramps in Wells Signal 16.6 B

The level of service results for unsignalized intersections reflects the average delay on the stop controlled
approaches to the intersection. The level of service results for signalized intersections reflects the overall
delay for the entire intersection. As shown, two of the intersections in the study area are not expected to
operate at an acceptable level of service in 2019:

e Route 1 at Shore Road and Beach Street in Ogunquit

e Turnpike Connector and the SB Turnpike ramps in York

2019 BUILD TRAFFIC ANALYSIS

The average traffic diversion and 90" percentile confidence traffic diversion estimates were distributed
onto the 2019 study area roadway network based on current traffic distribution at the York Toll Plaza.
These Build condition traffic volumes were input into the traffic capacity model and analyzed. The delay
and LOS ratings for each of the nine study area intersections are illustrated in Table 7.
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Table 7 — 2019 Delay & LOS Summar

2019 90"
2019 Avereage Percentile
Diversion with | Diversion with
2019 No Build AET AET
Traffic
Intersection Description Control | Delay (s) | LOS | Delay (s) | LOS | Delay (s) | LOS

Route. 1 at Turnpike Connector/Stonewall Signal 18.3 20.1 24.9

Lane in York

Route 1 at Route 9/109 in Wells Signal 14.6 17.7 B 20.1

Route 1.at Shore Road and Beach Street in Stop 73.3 E 202.4 3262

Ogunquit

Turnp|!<e Connector and the NB Turnpike Stop 6.6 A 6.6 A 73

ramps in York

Turnp|!<e Connector and the SB Turnpike Stop 120.3 2531 3758

ramps in York

Route 9 and the Turnpike ramps in Wells Signal 13.9 B 15.8 B 17.3 B

As shown, all intersections analyzed would worsen with AET. Some experience moderate increases in
delay, while others would see significant increases in the amount of time it would take to travel through
these intersections. The two intersections in the study area that are not expected to operate at an
acceptable level of service in 2019 would worsen significantly with additional diversion. At the
intersection of US Route 1 at Shore Road and Beach Street in Ogunquit, average delays for Shore Road
and Beach Street would increase from 73 seconds (1.2 minutes) to 202-326 seconds (3.4-5.4 minutes). At
the intersection of the Turnpike Connector and the SB Turnpike ramps in York, average delays for the
southbound off-ramp would increase from 120 seconds (2 minutes) to 253-376 seconds (4.2-6.3 minutes).
Converting the York Toll Plaza to AET could triple the delays at the intersection of US Route 1 at Shore
Road and Beach Street in Ogunquit and at the intersection of the SB Turnpike ramps and the Turnpike
Connector in York during a peak hour of an average day.

CRITICAL ROADWAY LINK CAPACITY ANALYSIS
In addition to the intersection analysis, a roadway link capacity analysis was also performed. Hourly
traffic volumes are required to conduct this analysis. The MaineDOT maintains a permanent count

station in Ogunquit located just north of Captain Thomas Road. Figure 1 shows the hourly traffic
volumes that occurred on an average weekday in August 2014 on US Route 1 Southbound.
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Figure 6 — Hourly Traffic on US Route 1 Southbound in Ogunquit during August 2014 Weekdays
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As can be seen from Figure 6, traffic volumes on US Route 1 southbound peaks around 10:00 a.m. and
falls slightly and remains steady at around 700 vehicles per hour for seven hours. The pattern that this
graphic shows is that there is more traffic demand than available roadway capacity. The capacity for the
roadway is the amount traffic that gets through the count station on US Route 1 every hour during the
plateau — about 700 vehicles per hour. Therefore, whenever traffic on US Route 1 in Ogunquit reaches
700 vehicles per hour per direction, traffic conditions become congested.

According to the traffic count data on US Route 1 for an average weekday in May, there were 428
southbound vehicles and 515 northbound vehicles during 2014. If peak hour traffic grows at the rate of
1.1%, then the expected peak hour traffic volumes for 2019 would be 450 southbound vehicles and 541
northbound vehicles. Table 8 shows the expected 2019 traffic volumes with diverted traffic.

Table 8 — 2019 Average Day Peak Hour Traffic on US Route 1 in Ogunquit

2019 Traffic Traffic Average Traffic 90™ Percentile | Traffic

without Volume/ | Diversion plus | Volume/ Diversion plus | Volume/

Diversion Capacity | 2019 Traffic Capacity 2019 Traffic Capacity
Northbound 541 0.77 637 0.91 721 1.03
Southbound 450 0.64 532 0.76 603 0.86

As can be seen from Table 8, a potential conversion of the York Toll Plaza to AET would cause the
northbound direction of US Route 1 in Ogunquit to operate at 91-103% of its capacity and would cause
the southbound direction to operate at 76-86% of its capacity. If a roadway operates at or over capacity,
then the amount of traffic that wants to use the roadway cannot be accommodated. Traffic conditions
become congested with stop-and-go traffic. The traffic demand would spill into the next hour which
affects traffic conditions in that hour.

Traffic backups and congestion would likely occur in the northbound direction during peak hours in May
(an average traffic month) if the York Toll Plaza is converted to AET. The southbound direction would
also experience additional delays due to the increased volume to capacity ratio. The months of June,
September, and October typically have more traffic than May and therefore, traffic backups and
congestion would occur during peak hours of these months, as well. Table 9 shows an analysis of hourly
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traffic count data for May, June, September, and October. As can be seen from Table 9, there could be 2
— 3 times as many hours of traffic congestion on US Route 1 during average traffic months if the York
Toll Plaza is converted to AET.

Table 9 — 2019 Hours of Congested Traffic on US Route 1 in Ogunquit

Month Total Number of Congested Traffic | Total Number of Congested Traffic

Hours during Month Hours during Month with Average
Diversion

May 22 62

June 77 164

September 97 193

October 33 94

Conclusions

This study analyzed the traffic impacts of the expected traffic diversion if the York Toll Plaza is
converted to AET. The traffic impacts of the diversion were analyzed for two different time periods — an
average summer weekday and the peak hour of an average day due to the different characteristics of each.

Both analyses identified that traffic would increase on non-interstate highways and depending upon the
time of year, the following municipalities would experience significant impacts to key roadways and
intersections:
¢ Ogunquit
York
Kittery
Eliot
Wells
South Berwick
Berwick
North Berwick
Sanford
Kennebunk

The average summer weekday analysis showed that traffic impacts from installing AET at York Toll
Plaza would increase traffic on the non-interstate highways. Increases in daily summer traffic volumes are
expected along US Route 1, with much higher increases in traffic volumes on other non-interstate
highways in York County such as State Route 236, State Route 109/9, and State Route 4. Several
roadways would see increases of daily summer traffic volumes of 5-50%. Travelers on these inland
corridors will experience more delays at intersections already identified by MaineDOT as having a
relatively poor level of service. Such intersections include the State Route 236/Depot Road intersection in
Eliot and intersections in downtown South Berwick where State Routes 4 and 236 overlap®.

The peak hour analysis of an average summer day showed that two intersections in the study area that
already operate at a LOS F would see expected delays triple. At the intersection of US Route 1 at Shore
Road and Beach Street in Ogunquit, average delays for Shore Road and Beach Street would increase from
73 seconds (1.2 minutes) to 202-326 seconds (3.4-5.4 minutes). At the intersection of the Turnpike
Connector and the SB Turnpike ramps in York, average delays for the southbound off-ramp would
increase from 120 seconds (2 minutes) to 253-376 seconds (4.2-6.3 minutes). Converting the York Toll

® Maine Department of Transportation Bureau of Transportation Systems Planning. Route 236 Corridor Study Kittery — Eliot — S. Berwick:
October 2008.
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Plaza to AET could triple the delays at the intersection of US Route 1 at Shore Road and Beach Street in
Ogunquit and at the SB Turnpike ramps in York during a peak hour of an average day.

A potential conversion of the York Toll Plaza to AET would cause the northbound direction of US Route
1 in Ogunquit to operate over capacity and would cause the southbound direction to operate at 76-86% of
its capacity during an average peak hour in May (which was analyzed as it represents a peak hour of an
average day). In other words, traffic backups and congestion would happen during peak hours of average
traffic months if the York Toll Plaza is converted to AET.

If the York Toll Plaza is converted to AET, there would be an increase in the number of hours during the
year when traffic on US Route 1 will be congested in other words stop-and-go conditions. Traffic
conditions on US Route 1 that are currently experienced in July and August would occur on the shoulder
seasons. Significant traffic volume growth will occur in the months of May, June, September, and
October. Stated more simply, summer-like traffic will expand into the Spring and Fall.

During the summer, traffic and corresponding emissions would increase on other non-interstate highways
in York County. Daily traffic volumes on some of the non-interstate highways in York County could
increase by 5-50%, while traffic volumes on the Maine Turnpike decreases. What does this mean for the
non-interstate roads? Traffic at unsignalized intersections on impacted roadways would see more delay.
The need for signals and intersection improvements at several unsignalized intersections would be
accelerated. In contrast, the Maine Turnpike would see a proportionately small decrease in traffic
volumes.
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