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INTRODUCTION

Franklin Land Associates, LLC is proposing a 9,100 square foot variety store on Eastern Avenue (State Route
17) in the City of Augusta, Maine. The site is a 2.37 acre parcel of land located on Eastern Avenue just west of
the signalized intersection of State Route 17 and Cony Road.

The proposed variety store will be accessed through a proposed driveway entrance located near the easterly
property line of the proposed site. Eastern Avenue, fronting the proposed project site, is approximately 44 plus
feet wide with a single travel lane in each direction; 5-foot paved shoulders along both edges of pavement, and
the transitional end section of a left-turn lane onto Cony Road.

The purpose of this study is to examine existing traffic conditions in the general vicinity of the proposed
project, estimate the total number of site trips generated by the project, and make a determination as to whether
the existing transportation system can safely accommodate the added traffic demand generated by the project.

EXISTING CONDITIONS

Existing Traffic: A manual turning movement count was conducted at the signalized intersection of State
Route 17 and Cony Road on Wednesday, October 28, 2015 to determine existing PM “peak” roadway traffic
volumes. All vehicular traffic entering the intersection was recorded in 15-minute intervals between the hours
of 3:00 and 6:00 PM (A copy of the field data summary sheet is attached). From a summary of the data, it was
determined that the peak hour occurs between 4:15 and 5:15 PM.

Traffic data collected during the month of October requires an adjustment to reflect “peak™ travel conditions
during the summer months. MaineDOT provides factors for adjusting traffic data collected during other periods
of time. MaineDOT utilizes highway classifications of I, II, or III for all State and Local roadways. Group I
roadways are defined as urban roadways, or those roads that typically see commuter traffic and experience little
fluctuation from week to week throughout the year. Group II roadways or arterial roads are those that see a
combination of commuter and recreational traffic and; therefore, experience moderate fluctuations during the
year. Group III roads or recreational roadways are typically used for recreational purposes and experience
significant seasonal fluctuations. MaineDOT has designated State Route 17 (Eastern Avenue) a Group I
roadway, which requires the traffic data collected to be adjusted by a factor of approximately 1.08. Figure 1
illustratively depicts the estimated 2015 PM design hour traffic condition for the study intersection.

Existing Safety Trends: The Maine Department of Transportation’s (MaineDOT) Accident Records Section
provided the latest three-year (2012 through 2014) crash data for the section of Eastern Avenue between Cony
Road and Mayfair Street, a distance of appfoigimately 0.80 miles. Their report is summarized as follows and
attached as an appendix to the report:

2012 -2014 Traffic Accident Summary

Location Total Critical
Crashes | Rate Factor
1. Eastern Road @ Cony Road 0.86 0.71
2. Eastern Avenue @ Lambard Road 3 0.74
3. Eastern Avenue (@ Mayfair Road 1 0.24
4. Eastern Avenue btw. Cony Road and Lambard Road 8 0.57
5. Eastern Avenue btw. Lambard Road and Penley Street 12 1.03
6. Eastern Avenue btw. Porter Street and Mayfair Street 1 0.16




The MaineDOT considers any roadway intersection or segment a high crash location if both of the following
criteria are met:

e 8 or more accidents

e A Critical Rate Factor greater than 1.00

As the data presented in the table shows, the section of Eastern Avenue between Lambard Road and Penley
Street meets MaineDOT’s criteria as a high crash location. A total of 12 crashes with a Critical Rate Factor
(CRF) of 1.03 were reported for the noted section of Eastern Road. A more in-depth review (preparation of
detailed vehicle collision diagrams) was prepared to determine if a clear pattern of accident is occurring (Copies
of the Collision Diagrams are attached as an appendix to the report). Seven of the twelve reported crashes
occurred at or very near the Dear River service station at 216 Eastern Avenue yet, only two of the collisions
were similar patterns. The remaining 5 vehicles crashes occurred throughout the identified road segment at
different locations and for varying reasons.

SITE TRAFFIC

Site Trip Generation: An estimate of trip generation for the proposed 9,100 square foot “variety” store was
developed based upon recent data collected at three similar stores in New Hampshire and Maine, a methodology
approved by MaineDOT when applicable ITE data isn’t available.

Manual traffic counts were conducted at: (1) the Dollar General Store, Nashua, New Hampshire; (2) Family
Dollar Store, Waterboro, Maine and; (3) Family Dollar Store, Portland, Maine. All vehicle trips entering and
exiting each of the three stores were recorded in 15-minute intervals between the hours of 3:00 and 6:00 PM.
The following tables summarize the collected data for each location:

Existing Dollar General Store
Vehicle Trip Generation

Nashua, New Hampshire

(7,560 sf store)

Time Period Entering | Existing Total

Trips Trips Trips
3.00pm to 3:15pm 3 10 13
3:15pm to 3:30pm 7 7 14
3:30pm to 3:45pm 8 6 14
3:45pm to 4:00pk5s| _ 10 11 21
4:00pm to 4:15pm 8 9 17
4:15pm to 4:30pm 7 10 17
4:30pm to 4:45pm 6 6 12
4:45pm to 5:00pm 8 7 15
5:00pm to 5:15pm 4 6 10
5:15pm to 5:30pm 6 8 14
5:30pm to 5:45pm 5 7 12
5:45pm to 6:00pm 5 6 11
Peak Hour: 33 36 69

3:30pm to 4:30pm

Existing Family Dollar Store

Trip Rate Nashua, NH Store = 69 trips + 7,560/1,000 = 9.13 trips/1,000 sf




Vehicle Trip Generation
Waterboro, Maine

(8,750 sf store)
Time Period Entering | Existing | Total
Trips Trips | Trips

3.00pm to 3:15pm 3 1 4
3:15pm to 3:30pm 0 2 2
3:30pm to 3:45pm 1 3 4
3:45pm to 4:00pm 5 3 8
4:00pm to 4:15pm 2 1 3
4:15pm to 4:30pm 2 0 2
4:30pm to 4:45pm 6 0 6
4:45pm to 5:00pm - 1 5
5:00pm to 5:15pm 7 5 12
5:15pm to 5:30pm 7 5 2
5:30pm to 5:45pm 9 3 12
5:45pm to 6:00pm ] @ 9

Peak Hour: 30 15 45
5:00pm to 6:00pm

Trip Rate Waterboro Store = 45 trips + 8,750/1,000 = 5.14 trips/1,000 sf

Existing Family Dollar Store
Vehicle Trip Generation

Portland, Maine
(8,000 sf)
Time Period Entering | Existing Total
Trips Trips Trips
3.00pm to 3:15pm s 1 6
3:15pm to 3:30pm 4 0 4
3:30pm to 3:45pm 0 7 7
3:45pm to 4:00pm.s 9 2 11
4:00pm to 4:15pm | 2 5 7
4:15pm to 4:30pm 11 3 14
4:30pm to 4:45pm 7 0 7
4:45pm to 5:00pm 2 12 14
5:00pm to 5:15pm 0 3 3
5:15pm to 5:30pm 13 4 i
5:30pm to 5:45pm i 7 22
5:45pm to 6:00pm 10 0 10
Peak Hour: 30 - 26 56
4:45pm to 5:45pm '

Trip Rate Portland Store = 56 trips + 8,000/1,000 = 7.00 trips/1,000 sf




Based upon a summary of the data collected at the three variety store sites, an average of 7.09 trips per 1,000
square feet of floor area are generated during the PM peak hour time period. Accordingly, the proposed 9,100
square foot “variety” store can be expected to generate a total of 65 vehicle trips in the evening peak hour.

Vehicle Trip Distribution: This report utilizes a site trip distribution pattern of 55% entering trips and 45%
exiting trips, which replicates the average distribution patterns found at the three “variety” store sites. Based
upon these projected trip distribution patterns, 36 of the 65 total trips generated in the evening peak hour will
enter and 29 trips will exit the proposed “variety” store during the same time period.

Vehicle Trip Composition: Based upon national survey data, retail stores generate a high percentage of trips
already on the roadway system generally referred to as “pass-by” trips. This report has assumed a modest
estimate of 30% of the trips generated by the proposed store are, in fact, “pass-by” trips, with the remaining
trips classified as “new” or primary trips. Accordingly, the proposed project can be expected to generate a total
of 20 “pass-by” trips and 45 primary trips.

Vehicle Trip Assignment: A trip assignment model that generally mirrors existing travel patterns found at the
Study Intersection was applied in determining the directional distribution of the site traffic. The following
directional distribution percentages were used in assigning the site generated trips to the roadway system:

Pass-By Trips
State Route 17 Eastbound =355%

State Route 17 Westbound =45%

Primary Trips
State Route 17 East = 34%
State Route 17 West =36%
Cony Road North =21%
Cony Road South =09%

The attached Figure 2 illustratively presents the assignment of the site trips to the existing roadway system.

FUTURE TRAFFIC .

Other Development Traffic: Traffic generated by projects that have been approved by the Local Planning
Board and/or the Maine Department of Transportation, yet are not open, must be included in the estimate of pre-
development traffic. The City’s Engineering Office has advised that there are no projects whose trips will
impact either study intersection. L

2016 Pre-Development Traffic: The Traffic Impact Study has been prepared based upon a projected build-out
year of 2016. An annual growth rate of 1% has been applied to the 2015 design hour traffic values to very
conservatively estimate “peak” travel conditions for 2016. Figure 3 presents the estimated 2016 Pre-
Development traffic forecasts for the study intersection.

2016 Post-Development Traffic: Estimated 2016 Pre-Development traffic forecast prepared for the study
intersection, as depicted on Figure 3, were combined with the site traffic projections highlighted on Figure 2 to
create a forecast of 2016 Post-Development traffic conditions for the weekday evening peak hour. Figure 4 is a
line diagram that presents the estimated 2016 Post-Development traffic condition for the study intersection and
the site driveway intersection at Eastern Avenue. '




MOBILITY ANALYSIS

Capacity analysis of the study intersection and site entrance intersection was performed utilizing the Synchro
and SimTraffic computer models. Levels of Service rankings are similar to the academic grade system, where
an “A” is very good with little delay and “F” represents very poor conditions.

The following table summarizes the relationship between delay and Level of Service for a signalized
intersection:

Level of Service Criteria for Signalized Intersections

Level of Service | Total Control Delay (sec/veh)
Upto 10.0
10.1 to 20.0
20.1 t0 35.0
35.1t055.0
55.1 to 80.0

Greater than 80.0

esllesiiwlif@liee] o

The results of the operational analysis completed for the Eastern Avenue/Cony Road signalized intersection is
presented in the following table:

Signalized Intersection Level of Service Summary
State Route 17 @ Cony Road
(2016 Pre- and Post-Development Travel Conditions)

2016 Pre-Development | 2016 Post-Development
PM Peak Hour PM Peak Hour
Approach Delay LOS Delay LOS
(sec.) (sec.)
1. Eastern Avenue Eastbound Approach 11 sec. B 11 sec. B
2. Eastern Avenue Westbound Approach 9 sec. A 10 see. A
3. Cony Road Southbound Approach ¢ - | 17 sec. B 17 sec. B
4. Cony Road Northbound Approach 16 sec. B 16 sec. B
5. Overall Intersection 12 sec. B 12 sie. B

The results of the signalized analysis of the 2016 pre and post-development travel conditions demonstrates that
the proposed variety store project has virtually no measureable impact on intersection traffic operations. The
signalized intersection is expected to operate at a very high Level of Service B in both the 2016 pre and post-
development travel condition.

The following table summarizes the relationship between delay and Level of Service for an unsignalized
intersection:




Level of Service Criteria for Unsignalized Intersections

Level of Service | Total Control Delay
(sec/veh)
Up to 10.0
10.1 to 15.0
15.1t025.0
25.1t035.0
35.1t0 50.0
Greater than 50.0

E5llesllwil@]ieelh-S

A capacity analysis was completed for the site driveway intersection at Eastern Road based upon forecast 2016
Post-development traffic conditions during the evening peak hour. The results of the analysis are presented in
the following table:

Table 1
Eastern Avenue/Site Entrance Driveway Intersection
Traffic Operations Summary

Overall | Main Street EB | Main Street WB | Site Entrance
LOS LOS LOS LOS
2016 Post-Dev. Weekday PM Volumes A A A A

The result of the analyses shows that all approaches of driveway entrance operate at an acceptable level of
service (Level of Service A).

VEHICLE SIGHT DISTANCE
The Maine Department of Transportation’s Highway Entrance and Driveway Rules, require the following sight
distances for a non-mobility roadway:

Sight Distance Standards

Speed Limit | Sight Distance
25 mph 200 feet
30 250
35 305
240 360
45 425
50 495
55 570

Eastern Avenue (State Route 17) is currently posted at 35mph, which requires an unobstructed sightline of 305
feet. Sightline measurements were recorded for the proposed entrance “/ooking” in both directions from the
driveway entrance. An unobstructed sightline in excess of 800 feet was determined for both directions of travel
on Eastern Avenue, well in excess of the minimum standard for a speed limit of 35mph.

AUXILIARY LANE WARRANT ANALYSIS ;

The Maine Department of Transportation has published a warrant for auxiliary left-turn lanes in their December
2004 Highway Design Manual. The warrants are predicated upon the volume of two-way traffic traveling on
the designated highway and the volume of left-turning vehicles. Figure 8-19 from MaineDOT’s referenced
design manual was used in conducting the analysis (A copy of the chart with the superimposed traffic values is
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attached as an appendix to the report). The forecast 2016 post-development volumes, presented on Figure 5,
were used to complete the assessment. The values used in the analysis are noted as follows:

Va =448

Vo =537

Lt% =4.9%

The analysis concludes that an exclusive left-turn entry lane on the westbound approach of Eastern Avenue
(State Route 17), at the proposed site entrance, is warranted based upon the forecast 2016 Post-Development
traffic assignment.

SUMMARY
1. A total of 65 vehicle trips will be generated by the proposed “variety” store during the PM peak hour, with 36
trips entering and the remaining 29 trips exiting the site.

2. The MaineDOT’s most recent three-year traffic crash report (2012 through 2014) shows that the section of
Eastern Avenue between Lambard Road and Penley Street very marginally meets their criteria as a high crash
location. A total of 12 collisions were reported for the intersection and the calculated Critical Rate Factor is
1.03. An in-depth study of the vehicles crashes reported for the noted section of Eastern Avenue was completed
and the review did not identify a clear pattern of vehicle collisions occurring throughout the roadway segment.

3. The results of the capacity analysis completed for both the 2016 pre and post-development travel conditions
demonstrates that the proposed project has virtually no impact on traffic operations at the Eastern Avenue/Cony
Road signalized intersection. The intersection presently operates at an acceptable Level of Service (LOS B)
under 2016 Pre-Development traffic loadings and that same level of service will be maintained under 2016
Post-Development travel conditions.

4. The proposed Eastern Avenue/Site Driveway intersection will operate at Level of Service A conditions with
the projected 2016 traffic loadings.

5. Sightline measurements recorded at the centerline of the proposed driveway entrance with Eastern Avenue
exceed the required standard for a posted speed limit of 35mph, which reflects the current posted speed limit of
Eastern Avenue (State Route 17).

6. Based upon a projected maximum left-turn volume to the site of 22 vehicles per hour and an opposing
through volume of 537 vehicles per hour traveHag east on Eastern Avenue, a left-turn storage lane is warranted.
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SimTraffic Simulation Summary Cony Rd at Rte 17, Augusta

2016 PM POSTDevelopment

post 11/27/2015
Summary of All Intervals

Run Numb g e

Start Time 4:25 4:25 4:25 4:25

End Time 5:30 5:30 5:30 5:30 5:30

Total Time (min) 65 65 65 65 65

Time Recarded (min) 60 60 60 60 60

# of Intervals 2 2 2 2 2:

# of Recorded Intervals 1 1 1 1 1 1
Vehs Entered 1530 1518 1492 1527 1523 1518
Vehs Exited 1525 1513 1500 1524 1530 1517
Starting Vehs 29 20 24 24 24 24
Ending Vehs 34 25 16 27 17 24
Travel Distance (mi) 520 516 501 518 o915 514
Travel Time (hr) 252 24.5 237 249 24.4 246
Total Delay (hr) 6.8 6.3 6.1 6.6 6.2 6.4
Total Stops 952 937 928 923 927 932
Fuel Used (gal) 19.6 19.3 18.9 19.3 19.2 19.3
Interval #0 Information Seeding

Start Time 4:25

End Time 4:30

Total Time (min) 5

Volumes adjusted by Growth Factors.

No data recorded this interval.

Interval #1 Information Recording

Start Time 4:30

End Time 5:30

Total Time (min) 60

Volumes adjusted by Growth Factors.

Vehs Entered 1530 1518 1492 1527 1523 1518
Vehs Exited 1525 1513 1500 1524 1530 1517
Starting Vehs 29 20 24 24 24 24
Ending Vehs WMo g 16 27 17 24
Travel Distance (mi) 520 516 501 518 515 514
Travel Time (hr) 25.2 245 23.7 24.9 244 246
Total Delay (hr) 6.8 6.3 6.1 6.6 6.2 6.4
Total Stops 952 937 928 923 927 932
Fuel Used (gal) 19.6 19.3 18.9 19.3 19.2 19.3
2016 PM Post PM POST SimTraffic Report
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SimTraffic Pérformance Report Cony Rd at Rte 17, Augusta =~ 2016 PM POSTDevelopment
post ' 11/27/2015

3: Cony & Rte 17 Performance by approach

Denied Del/Veh (s) 0.0 0.5 0.2 0.3 0.2
Total DeliVeh(s) 1.1 98 161 173 124

10: Rte 17 Performance by approach

Denied DelVeh (s) 04 00 01 02
Total Del/Veh (s) B

Total Network Performance

Denied Del/Veh (s) 0.4

Total Del/Veh (s) 14.6
i
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Queuing and Blocking Report Cony Rd at Rte 17, Augusta

post

2016 PM POSTDevelopment

11/27/2015

Intersection: 3: Cony & Rte 17

Moveme S e R e NE R
Directions Served I TR L TR LTR LTR
Maximum Queue (f) 147 224 44 222 140 206
Average Queue (ft) 61 97 9 99 64 101
95th Queue (ft) 114 171 34 174 115 165
Link Distance (ft) 583 1038 441 436
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 225 100
Storage Bik Time (%) 0 0 7
Queuing Penalty (veh) i 0 1
Intersection: 10: Rte 17
MoVsERE IS B e
Directions Served LT LR
Maximum Queue (ft) 100 106
Average Queue (ft) 14 37
95th Queue (ft) 57 71
Link Distance (ft) 583 118
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
Network Summary
Network wide Queuing Penalty: 2
¥ g
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SimTraffic Simulation Summary Cony Rd at Rte 17, Augusta 2016 PM PreDevelopment
Baseline ' 11/27/2015

Summary of All Intervals

Ru s BEEaae S e
Start Time 4:25 4:25 4:25 4:25 4:25 4:25
End Time 5:30 5:30 5:30 5:30 5:30 5:30
Total Time (min) 65 65 65 65 65 65
Time Recorded (min) 60 60 60 60 60 60
# of Intervals 2 2 2 2 2 -, 2
# of Recorded Intervals 1 1 1 1 1 1
Vehs Entered 1434 1388 1347 1399 1417 1397
Vehs Exited 1432 1390 1352 1394 1431 1399
Starting Vehs 20 23 22 26 4 28
Ending Vehs 22 21 17 31 27 23
Travel Distance (mi) 511 497 481 499 507 499
Travel Time (hr) 234 23.0 225 22.8 23.3 23.0
Total Delay (hr) 55 5.6 5.6 54 5.6 55
Total Stops 803 792 782 768 788 786
Fuel Used (gal) 18.4 18.1 17.6 17.9 18.3 18.1
Interval #0 Information Seeding

Start Time 4:25

End Time 4:30

Total Time (min) 5

Volumes adjusted by Growth Factors.

No data recorded this interval.

Interval #1 Information Recording

Start Time 4:30

End Time 5:30

Total Time (min) 60

Volumes adjusted by Growth Factors.

Vehs Entered 1434 1388 1347 1399 1397
Vehs Exited 1432 1390 1352 1394 1431 1399
Starting Vehs 20 23 22 26 4 28
Ending Vehs o BT 31 27 23
Travel Distance (mi) 511 497 481 499 507 499
Travel Time (hr) 234 23.0 225 22.8 233 230
Total Delay (hr) b5 5.6 56 54 5.6 5.5
Total Stops 803 792 782 768 788 786
Fuel Used (gal) 18.4 18.1 17.6 17.9 18.3 18.1
2016 PM Existing SimTraffic Report
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SimTraffic Performance Report Cony Rd at Rte 17, Augusta 2016 PM PreDevelopment
Baseline 11/27/2015

3: Cony & Rte 17 Performance by approach

Denied Del/Veh (s) 0.0 05 0.2 0.3 0.2
Total Del’Veh (s) e a9 158 165 118

10: Rte 17 Performance by approach

Denied DelVeh () 04 00 02
TotalDelVeh (s) GRS

Total Network Performance

enled Del/Veh

© 04
Total Del/Veh (s) 13.7
L
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Queuing and Blocking Report Cony Rd at Rte 17, Augusta

Baseline

2016 PM PreDevelopment

11/27/2015

Intersection: 3: Cony & Rte 17

Movement il 0 FE R R

NB

e

Directions Served L TR L
Maximum Queue (ft) 130 204 72
Average Queue (ft) 55 96 10
95th Queue (ft) 101 167 42
Link Distance (ft) 590
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 225 100
Storage Blk Time (%)
Queuing Penalty (veh) 0

o

Intersection: 10: Rte 17

TR
215
98
168
1038

LTR
127

61
107
441

LTR
192
93
155
436

Moveménh SR e e

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 1
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AUXILIARY TURNING LANES
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Instructions: The family of curves represent the percent of left turns in the advancing volume (V). The

designer should locate the curve for the actual percentage of left turns. When this is not an
even increment of 5, the designer should estimate where the curve lies.

Read V, and Vj, into the chart and locate the intersection of the two volumes.

Note the location of the point in #2 relative to the line in #1. If the point is to the right of the

line, then a left-turn lane is warranted. If t]_ig point is to the left of the line, then a lefi-turn

lane is not warranted based on traffic volumes.

VOLUME WARRANTS FOR LEFT-TURN LANES

(40 mph)

: Figure 8-19

AT UNSIGNALIZED INTERSECTIONS ON 2-LANE HIGHWAYS




