
Site Plan Amendment • New Academic Building 
York County Community College • 112 College Drive, Wells, ME  

Appendix E – Transportation Information 

This section includes the following: 

• Bicycle/Pedestrian access information requested by the City as a result of the Pre-
Application meeting in May, 2016 

• A Traffic Impact Study performed by Maine Traffic Resources in June, 2016 
 



Access Point/Area (see plans) Percentage of Bicycling Percentage of Total Population*
1 ‐ Sagamore Village/Godfrey Street 10% 0.60%
2 ‐ Orono Road (Warwick Street South) 75% 4.50%
3 ‐ Warwick Street North 7.5% 0.45%
4 ‐ Pinecrest Road 7.5% 0.45%

Access Point/Area (see plans) Percentage of Pedestrians Percentage of Total Population**
1 ‐ Sagamore Village/Godfrey Street 65% 11.70%
2 ‐ Orono Road (Warwick Street South) 20% 3.60%
3 ‐ Warwick Street North 7.5% 1.35%
4 ‐ Pinecrest Road 7.5% 1.35%
**18% of total population walks to school

*6% of total population rides bicycle to school

Bicycle Access

Pedestrain Access

Hall School Bicycle/Pedestrian Access Breakdown

Data Below is existing usage based on interviews with Hall School Staff in Fall, 2015 and Spring, 2016. 
Percentages are not anticipated to change after construction is completed
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Introduction 
 
 The purpose of this study is to assess the traffic impacts of the proposed 
expansion/replacement of the Fred P. Hall Elementary School on Orono Road in 
Portland, Maine.  The site is located on the westerly side of Orono Road, off of Warwick 
Street, as shown on the map in Figure 1.  Access to the site is proposed to be provided by 
the existing Orono Road exit, which will become entrance only for parent drop-offs 
destined from the north and an entrance/exit for buses. In addition, a full movement drive 
is proposed from Riggs Street, along an extension of Lomond Street.  A copy of the 
current site plan is including in the appendix for reference.  
 
 The existing Hall Elementary School currently provides for 440 students. The 
expanded new school will provide for a larger student population of 558.   The proposed 
school is expected to be ready for occupancy in fall 2018.  For this reason, 2018 was used 
as the study year for traffic analysis purposes.  
 
 
Existing Traffic Volumes 
 

Turning movement counts were conducted by Maine Traffic Resources at the 
Warwick Street intersections of Orono Road, Brighton Avenue and Riggs Street. The 
Orono Road count was conducted on November 3, 2015 from 8:00 – 9:00 AM. The 
Brighton Avenue count was conducted on April 18, 2016 during the AM peak hour 
period, with the peak hour occurring from 7:45 – 8:45 AM.  The Riggs Street count was 
conducted on June 14, 2016 and the peak hour occurred from 7:45 – 8:45 AM.  The count 
summaries are included in the appendix of this report.  The counts were factored, as 
necessary, using published MaineDOT group mean factors to peak school conditions. The 
results are expected to be representative of peak school volumes in mid-June or early 
September. The existing 2016 volumes for both the AM and PM peak hour are shown in 
Figure 2. 
 

Existing average annual daily traffic (AADT) data for the vicinity of the school 
campus was obtained from "Traffic Volume Counts, 2014, 2009 and 2006 Annual 
Reports", published by the Maine Department of Transportation (MaineDOT).   The data 
is summarized below: 

 
                                                             Average Annual Daily Traffic 

Location  2002 2005 2007 2009 2010 2013  
        

Brighton Avenue, NW/O Devon Street 29,170 24,600 --- --- 25,280 25,220 
Brighton Avenue, NW/O Capisic Street --- --- --- 27,100 --- --- 
Brighton Avenue, SE/O Kent Street --- 19,590 22,150 19,190 21,500 19,250 
 

Warwick Street, N/O Brighton Avenue 2,730 --- --- --- --- --- 
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As can be seen in the preceding table, traffic volumes on Brighton Avenue in the 

vicinity of Warwick Street decreased over the long term period 2002 to 2013.  Volumes 
have remained fairly steady over the more recent period 2005 to 2013.  To be 
conservative, a 1% growth rate was used to project 2015 volumes to base 2016 
conditions.  The existing 2016 volumes were also factored to base 2018 conditions using 
the same 1% growth rate.  
 

The City of Portland identified one other development project which is expected 
to impact traffic volumes in the study area, which needs to be considered in the traffic 
analysis. The Town of Westbrook is reviewing a large development, the Dirigo Plaza 
mixed-use commercial development. Trip assignments were obtained from the Traffic 
Impact Study completed by Vanasse & Associates, Inc. dated February 2016 and 
amended May 2016.  Based on the TIS, the development is projected to send 
approximately 20 % of their total trips to and from the intersection of Brighton Avenue 
and Warwick Street during the PM peak hour. Trip assignments for the AM peak hour 
were not provided so MTR applied the same 20 % and assigned them similarly to the 
study intersections.  The resulting 2018 no-build volumes, assuming 1% annual growth, 
and the including the trips to and from Dirigo Plaza, are shown in Figure 3.  Since the 
school access points will be relocated, the existing school trips were relocated to the new 
accesses based upon the travel patterns recorded during the traffic counts.  The 2018 no-
build volumes, with the relocated school driveway trips, are shown in Figure 4.  
 
 
Trip Generation 
    
 The number of trips generated by the existing and proposed expanded school was 
estimated using the Institute of Transportation Engineers (ITE) “Trip Generation, 9th 
Edition”, the newest edition, as well as measured field rates.  The 7th edition is currently 
being used by the Maine Department of Transportation (MaineDOT) for traffic permitting 
purposes but the 9th edition provides higher rates for schools which more accurately 
predict trip-ends for schools in Maine.  The trips were estimated using land use code 
(LUCs) 520 – Elementary School on the basis of 440 (existing) and 558 (proposed) 
students.  The results for the AM and PM peak hours are summarized in the following 
table:    
 
 

               ITE Trip Generation (one-way trip-ends) 

  Existing Proposed  
Time Period School School Increase 
 
Weekday  568 720 152 
 

AM Peak Hour  198 251 53 
Entering  109 138 29 
Exiting  89 113 24 
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  Existing Proposed  
Time Period School School Increase 
 
PM Peak Hour – School   123 156 33 

Entering  55 70 15 
Exiting  68 86 18 

 
As can be seen above, the increase in trip generation for the expanded school with 

an enlarged student population is expected to be 53 one-way trips during the AM peak 
hour period and 33 trips during the PM peak hour, based upon the most recent ITE data.  
Trip generation counts were conducted at the existing school during the AM peak hour to 
compare to ITE rates. The measured rate was 0.61 trips per student during the AM peak 
hour compared to the 0.45 ITE rate. As a result, the higher measured trip rate was used to 
estimate trips for the proposed school expansion and to determine the associated increase 
in trips from existing conditions.  The results are shown in the table: 

 
                            Measured Trip Generation (one-way trip-ends) 

  Measured Proposed  
Time Period School School Increase 
 

AM Peak Hour  268 340 72 
Entering  143 180 37 
Exiting  125 160 35 

 
As shown above, utilizing the field measured rate results in a greater trip increase 

from the existing school to the proposed expanded school. Based upon this measured rate, 
the proposed new school will generate 340 AM peak hour trips, a 72 trip increase from 
the existing 268 trips. To be conservative, the higher 72 trip increase (as opposed to ITE 
53 trip increase) was used for the analysis. The trips were assigned to and from the school 
based on the patterns recorded during the turning movement counts. The trip assignments 
are shown in Figure 5 for the AM peak hour analysis period. The resulting build volumes 
with the new school fully occupied are shown in Figure 6. 
 

Given that new trip generation will be fewer than 100 peak hour trips, as 
demonstrated by both ITE and the field measured rate, the project should not require a 
Traffic Movement Permit (TMP).  In addition, a project will generally not have 
significant impact off-site unless it generates in excess of 25 to 35 lane hour trips. Based 
upon the trip assignments, the school expansion will generate only 20 new lane hour trips. 
Given this, the study area for City of Portland approval includes the signalized 
intersection of Warwick Street and Brighton Avenue as well as the unsignalized 
intersection of Warwick Street and Riggs Street. The intersection of Warwick Street and 
Orono Road was not analyzed in terms of capacity. The new school project will 
significantly reduce trips at that intersection since many existing trips will be relocated to 
the new Riggs Street access point, thus improving the level of service and dismissing the 
need for the intersection to be analyzed in terms of capacity. 
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Capacity Analysis 
 

Traffic operations are evaluated in terms of level of service (LOS).  Level of 
service is a qualitative measure that describes operations by letter designation.  The levels 
range from A - very little delay to F - extreme delays.   Level of service "D" is generally 
considered acceptable in urban locations while LOS "E" is generally considered the 
capacity of a facility and the minimum tolerable level.  The level of service for signalized 
intersections is based upon average control delay per vehicle, as defined in the following 
tables excerpted from the 2010 "Highway Capacity Manual": 

 
                         Signalized Intersection Level of Service 

 LOS   Control Delay per Vehicle   
      

 A < = 10.0 seconds  
 B > 10.0 and <= 20.0  
 C > 20.0 and <= 35.0 
 D > 35.0 and <= 55.0 
 E > 55.0 and <= 80.0 
 F > 80.0 

 
The level of service for unsignalized intersections is based upon average control 

delay per vehicle for each minor, opposed movement, as defined in the following table: 
                         
                            Unsignalized Intersection Level of Service 

 LOS       Delay Range  
 

 A < = 10.0 seconds   
 B > 10.0 and <= 15.0  
 C > 15.0 and <= 25.0 
 D > 25.0 and <= 35.0 
 E > 35.0 and <= 50.0 

  F > 50.0 
 
 
 

Signalized Intersection Analysis 

 
The level of service was calculated using Synchro 7 for the signalized intersection 

of Brighton Avenue, Warwick Street and Rowe Avenue for existing 2016 and projected 
2018 volumes, with and without the new expanded school. The results are provided in the 
appendix and are summarized in the following table with the level of service followed by 
the delay, in seconds, in parentheses: 
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 Brighton Avenue, Warwick Street and Rowe Avenue  

                                                             AM Peak Hour Levels of Service 

  2016 2018 2018    
Approach/Movement      Existing No-Build Build  
 

Eastbound Brighton Avenue Overall B (16.2) B (17.5) C (21.1)   
 

Westbound Brighton Avenue Overall B (11.8) B (12.3) B (13.0)  
 

Northbound Rowe Avenue Overall C (31.8) C (32.3) C (32.9) 
 

Southbound Warwick Avenue  C (32.4) C (33.1) C (34.9) 
 

Overall Intersection B (16.2) B (17.0) B (19.4) 

 
As can be seen above, the signalized intersection is currently operating at LOS 

“B” overall during the AM peak hour, with all movements at a level of service “C” or 
better.  The same levels of service are expected under both 2018 no-build and build 
volumes. The overall intersection only demonstrates a minor (2.4 second) increase in 
delay from no-build to build volumes, showing that the new expanded Hall School will 
not have any significant impact on operations at this signalized intersection or hence, off-
site.   

 
 
 

Unsignalized Intersection Analysis 
 

The level of service was calculated for the unsignalized intersection of Warwick 
Street and Riggs Street for existing 2016 and projected 2018 volumes, with and without 
the expanded new school. The results are provided in the appendix and are summarized 
below with the level of service followed by the delay, in seconds, in parentheses: 
 
 Warwick Street and Riggs Street 

                                                             AM Peak Hour Levels of Service 

  2016 2018 2018    
Approach/Movement      Existing No-Build Build  
 

Eastbound Riggs Street Overall  A (9.4) A (9.4) B (12.8)   
 

Westbound Riggs Street Overall A (9.9) A (9.9) B (12.7)  
 

Northbound Warwick Street Overall A (0.0) A (0.0) A (5.2) 
 

Southbound Warwick Street Overall A (1.0) A (1.0) A (0.0) 
 

Overall Intersection A (1.7) A (1.7) A (8.0) 
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As can be seen in the preceding table, the unsignalized intersection is currently 

operating at LOS “A” overall and will remain such under projected 2018 no-build 
conditions.  With the addition of the school access drive, the intersection will remains at 
LOS “A” overall during the AM peak hour.  Eastbound and westbound Riggs Streets will 
operate at LOS “B” under full build conditions which would be expected given the added 
volumes.  
 
 
  

Safety Analysis 
 

Accident Review 
 
 The Maine Department of Transportation uses two criteria to determine high 
crash locations (HCLs).   The first is the critical rate factor (CRF), which is a measure 
of the accident rate.  A CRF greater than one indicates a location which has a higher 
than expected accident rate.  The expected rate is calculated as a statewide average of 
similar facilities.     
   
 The second criterion, which must also be met, is based upon the number of 
accidents that occur at a particular location. Eight or more accidents must occur over 
the three-year study period for the location to be considered a high crash location. The 
CRF and number of accidents are summarized by location for the most recent three-
year period, 2013 to 2015, below:  
 
 
Warwick Street Location Description  # of Acc. CRF  
 

Between Brighton Avenue and Glen Haven Road 0 0.00 
 
Brighton Avenue Location Description  # of Acc. CRF  
 

Intersection of Capisic Street 9 0.29 
Between Capisic Street and Devon Street 1 0.18 
Intersection of Devon Street 2 0.38 
Between Devon Street and Dorset Street 5 0.77 
Intersection of Dorset Street 2 0.38 
Between Dorset Street and Warwick Street 3 0.46 
Intersection of Warwick Street 19 0.58 
Between Rowe Avenue and Lomond Street 8 1.79 

Intersection of Terrace Avenue 1 0.11 
Between Terrace Avenue and Webb Street 2 0.44 
Intersection of Wessex Street 1 0.11 
Between Wessex Street and 0.07 miles west 3 0.58 
Between Wessex Street and Intersection of Cabot and Rand 1 0.17 
Intersection of Cabot Street and Rand Road 17 0.51  
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As can be seen on the previous page, there is one high crash location within the 
vicinity of the Hall School on Brighton Avenue, the link between the intersection of 
Rowe Avenue and Lomond Street.  Individual accident reports were obtained and a 
collision diagram was prepared to determine if there are any accident patterns or trends 
evident that may indicate a correctable safety deficiency. The diagram is included in the 
appendix and is evaluated below: 
 
 
Between Rowe Avenue and Lomond Street 
 

The link between Rowe Avenue and Lomond Street has 8 accidents and a CRF of 
1.79.  Four of the accidents were rear-end collisions, two eastbound on Brighton Avenue 
and two westbound.  Three of those rear-ends were caused by slippery road conditions 
due to snow. Two accidents were sideswipes, one due to an improper lane change and 
another caused by a vehicle avoiding an opposing vehicle in their lane. One accident 
occurred when an eastbound bicyclist swerved to avoid a pothole and hit a vehicle. The 
final accident occurred when a vehicle traveling westbound on Brighton Avenue 
attempted to take a left-turn from the right travel lane, failing to yield to the vehicle in the 
left travel lane.  There is no pattern of accidents that indicates any potential safety 
deficiencies.  
 
 

Driveway Sight Distance 
 
 One of the most important safety factors to consider for a project is sight distance 
from the access drives.  This sight distance is measured ten feet back from the edge of 
travel way at a driver’s eye height of 3.5 feet to an object height of 4.25 feet.   Maine 
Traffic Resources recommends a minimum sight distance of 250 feet for the posted 25 
mile per hour speed limit zone on Warwick Street.  The City of Portland ordinance 
requires a lesser 200 feet for the posted 25 mile per hour speed limit. 
 

Sight distance was measured from the proposed school drive at Riggs Street and 
from the existing Orono Road drive. From Riggs Street, sight distance to the left was 
approximately 250 feet, but a vehicle parked on the side of the road during the time of the 
site visit, obscured sight distance further. Without the parked car, sight distance would 
exceed 300 feet. Sight distance to the right was obscured by some shrubbery around the 
existing 25 mph speed limit sign. With removal of the shrubbery sight distance would be 
more than adequate, exceeding 300 feet.  Sight distance from Orono Road to the left 
extends to the bend in Warwick Street, approximately 325 feet. To the right, sight 
distance exceeds 300 feet.  

 
To summarize, MTR recommends 250 feet of sight distance be provided to assure 

safety for the school. For that reason MTR recommends the shrubbery around the speed 
limit sign be trimmed (and maintained).  In addition, “No Parking” signs should be added  
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on the west side of Warwick Street to the north and south of Riggs Street in the 
immediate vicinity of Riggs Street, to assure sight distance is adequate at all times. The 
recommended “No Parking” zones, approximately 150’ and 170’ in length, for Warwick 
Street are shown on a sketch in the appendix.  It is also important to note that no 
landscaping or signage should be located within the sight triangle along the property 
frontage which could obscure the sight distances in the future from Riggs Street.      
 
 

Pedestrian Facilities 
 
 Based on data provided from the school, 18% of the students walk to school and 
6% of them ride a bicycle. Given the current high numbers of both pedestrians and 
bicyclers to and from the school, MTR reviewed the study area intersections in regards to 
pedestrian facilities. The intersection of Brighton Avenue and Warwick Street is properly 
equipped with pedestrian features including countdown pedestrian signals, truncated 
domes and curb ramps. The intersection provides a crosswalk on Warwick Street from the 
sidewalk on Brighton Avenue to the sidewalk that travels the entire length of the west 
side of Warwick Street to the school. The intersection also provides crosswalks across 
Rowe Avenue and Brighton Avenue with pedestrian signals to provide safe access to 
Warwick Street. 
 
 The intersection of Warwick Street and Riggs Street also provides for pedestrian 
access. A crosswalk is located on the westbound Riggs Street approach, which has 
truncated domes and curb ramps. The southbound Warwick Street approach also has a 
striped crosswalk with truncated domes and curb ramps, as well as pedestrian signage. 
Additionally, it is recommended that a crosswalk be provided across the Riggs Street 
school access point to provide for crossing from the north side of Warwick Street to the 
south.   
 

In addition, the site plan prepared by Oak Point Associates was reviewed in terms 
of pedestrian accommodations on the school site. Oak Point provides a sidewalk along 
the entire westerly side of Lomond Street and Riggs Street from the school entrance to 
Warwick Street. A sidewalk is also provided to Warwick Street, north of Orono Road, to 
serve students destined to and from the north.  In addition, there are proposed sidewalks 
on site that will connect to the trails to Pinecrest Road and Godfrey Street, as well as 
along the perimeter of the parking lot and along the entire bus loop. Lastly, crosswalks are 
provided where these sidewalks cross access ways.  
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School Zone Signage 

 
Information regarding the existing school zone signage, provided by Oak Point 

Associates, is summarized below: 
 

 +/- 350 feet south of Riggs Street, on southbound side, facing Brighton Ave 
 +/-90-100 feet north of the Riggs Street Intersection (on northbound side, facing 

Brighton Ave) 
 +/-300 feet north of the Warwick St entrance to the school, at the end of the 

bridge crossing Capisic Brook (on southbound side, facing away from the school, 
toward Sunset Ln). 

 
The Manual on Uniform Traffic Control Devices (MUTCD), 2009 edition, states 

that the start of a school speed limit zone (S5-1) should be 200 feet in advance of the 
school grounds.  The signs currently located approximately 350 feet south of Riggs Street 
and approximately 300 feet north of the Orono Road entrance are adequate as is. The sign 
located north of the Riggs Street intersection, most likely initially set to alert drivers 
arriving from Riggs Street, should be relocated due to the relocated access point. MTR 
recommends this sign be relocated to the westbound Riggs Street approach, at least 200 
feet prior to Warwick Street, to alert drivers arriving from the Riggs Street neighborhoods 
of the school zone.  
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SUMMARY   
 

The new school, serving an increased student population, is expected to generate 
72 new one-way trips during the AM peak hour study period, based upon the measured 
trip generation rates (as opposed to the lesser ITE rates).  Given that the new school will 
generate fewer than 100 new one-way trips during peak hours the project will not require 
a Traffic Movement Permit.   
 

In terms of capacity, the intersection of Brighton Avenue and Warwick Street will 
operate at LOS “B” overall during the AM peak hour. The intersection of Warwick Street 
and Riggs Street will operate at LOS “A” overall. With the project generating a maximum 
of 20 new lane hour trips and given the good levels of service, there are no capacity 
concerns.  
 

In terms of safety, one high crash location was identified within the study area. 
There are no accident patterns or trends evident that indicate any potential safety 
deficiency. 

 
Sight distance from Riggs Street is currently obscured by shrubbery to the right 

and could be limited by potential on-street parking. MTR recommends the shrubbery be 
cut back and that “No Parking” signs be installed to the left and right of the Riggs Street 
school access point, creating 150’ and 170’ no parking zones, to maintain good sight 
distance at all times.  Sight distance from Orono Road is adequate to both the right and 
left.   

 
The area provides adequate pedestrian facilities to allow for safe and efficient 

travel for pedestrians traveling to and from the school. In terms of site pedestrian safety, 
MTR recommends a new crosswalk be provided across Riggs Street (school access 
drive). 

 
In regards to signage for the school, two of the three existing school speed zone 

signs are located in acceptable locations. The sign currently located to the north of the 
Riggs Street intersection no longer serves its intended purpose to alert Riggs Street 
drivers of the school zone.  For this reason, this sign should be relocated to the westbound 
Riggs Street approach, at least 200 feet in advance of Warwick Street.  
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APPENDIX 

 

Hall School Site Plan 

Turning Movement Counts 

Capacity Analysis 

Accident Data 

Collision Diagram 
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25 Vine Street

fax: (207) 582-1677

tel: (207) 582-5252

Gardiner, ME
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Maine

04345

Recommended "No Parking" Zone
Fred P Hall Elementary 
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