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TRAFFIC IMPACT ASSESSMENT 
PROPOSED MULTI-USE DEVELOPMENT 

EXETER, NEW HAMPSHIRE 
November 15, 2019 (Updated August 10, 2020) 

INTRODUCTION  

This study has been prepared for Gateway at Exeter, LLC and it addresses the traffic impacts 
associated with the proposed residential/commercial building project on NH Route 27 (NH27) in 
Exeter, New Hampshire.  The subject site is located on the west side of the highway and south of 
NH101 Exit 9 (across from the Mobil gasoline station/convenience store).   

The scope of this updated traffic study was established at a virtual “scope” meeting with the New 
Hampshire Department of Transportation (NHDOT), and representatives from the Town of 
Exeter, the Town’s consultant VHB, Inc., and the Rockingham Planning Commission on July 30, 
2020.  More specifically, this study includes 11-hour (7:00 AM to 6:00 PM) weekday traffic 
counts at the following intersections: 

 NH 27 at NH 101 WB ramp junction 
 NH 27 at NH 101 EB ramp junction 
 NH 27 at Cronin Road (a.k.a. Mobil Driveway north) 
 NH 27 at Mobil Driveway (south) / Proposed North Site Driveway 
 NH 27 at Continental Drive 

This data was collected in October 2019, prior to the ongoing pandemic situation.  VHB, Inc., 
the town’s traffic consultant, provided October 2019 count data for the Continental Drive 
intersection.  This study includes future traffic projections for 2021 (Opening Year) and 2031 
(Horizon Year), both with and without the proposed development.  Several technical analyses are 
included herein: intersection/roadway impact summary, intersection capacity, Level of Service, 
auxiliary turn lane and traffic signal warrants analyses.  This report is intended to summarize our 
findings and recommendations relative to traffic operations, capacity, and safety. 

PROPOSAL 

The development proposal calls for the construction of one two-story commercial building with a 
gross floor area of approximately 48,590 sf and three four-story residential buildings that will 
contain a total of 224 dwelling units.  The commercial building is expected to be occupied by a 
retail tenant (11,225 sf), office space (17,295 sf), and a daycare facility (20,070 sf).  Appendix A 
contains a plan entitled “Master Site Plan,” prepared by Hayner/Swanson, Inc., dated November 
6, 2019 (revised 8/11/20).  

Vehicular access to the site is proposed via one full-access site driveway and one “right-out” 
exit-only driveway on the west side of NH27.  The northerly site driveway will be located 
directly across from the southerly Mobil gas station driveway and the southerly site driveway 
will be located approximately 300-feet further to the south.  Figure 1 shows the general location 
of the site with respect to the area highway system, as well as the location of the closest NHDOT 
short-term traffic recorder station on NH27.     
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EXISTING CONDITIONS 

ROADWAYS 

NH Route 27 (Epping Road) functions as an arterial highway that carries through traffic in a 
general north-south direction between NH111-A to the south and Brentwood to the north.  NH27 
crosses over NH101 at Interchange 9 just north of the subject site.  Along the site frontage NH27 
is a two-lane highway with one travel lane in each direction.  The pavement is delineated with a 
four-inch double-yellow centerline and four-inch white edge lines. Paved shoulders of variable 
width are present along both sides of the highway.  

The horizontal alignment of the highway follows a straight tangent section along the site frontage 
and the vertical alignment is generally flat.  The speed limit is posted at 30 mph on this section of 
NH27 in both directions.  The section of highway south of Cronin Road is under the jurisdiction 
of the Town of Exeter.  The site frontage includes both Controlled Access Right-Of-Way (ROW) 
and ordinary ROW.  NHDOT plans indicate that two points of access on the west side of the 
highway have been granted to this site. 

INTERSECTIONS 

The NH27/Mobil Driveway intersection currently functions as a standard three-leg T-
intersection, and the minor approach is uncontrolled (no STOP sign).  The existing travel lane 
configuration at this intersection is as follows: 

NB: One shared through-right lane 
WB: One shared left-right lane 
SB: One shared left-through lane 

The speed limit is posted at 30 mph in both directions on this section of NH27.  

The NH27/Cronin Road intersection also functions as a standard three-leg T-intersection that 
operates under STOP sign control on the minor approach.  Cronin Road has no outlet and it 
provides access to the Mobil gas station and other properties beyond.  The existing travel lane 
configuration at this intersection is as follows: 

NB: One shared through-right lane 
WB: One shared left-right lane 
SB: One shared left-through lane 

The speed limit is posted at 30 mph in both directions on this section of NH27, and changes to 40 
mph in the interchange area.  

The NH27/NH101 Eastbound Ramp Junction has a one-way off-ramp (EB) that operates 
under STOP sign control (three signs) and a one-way on-ramp.  The existing lane configuration 
at this intersection is as follows: 

EB: One shared left-through lane and one channelized right-turn lane 
NB:   One shared through-right lane 
SB: One exclusive left-turn lane and one exclusive through lane  

Raised median islands are present on this section of NH27 and they separate opposing traffic 
flows.  The speed limit is posted at 40 mph in both directions.   
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The NH27/NH101 Westbound Ramp Junction has a one-way off-ramp (WB) that operates 
under STOP sign control (two signs) and a one-way on-ramp.  The existing lane configuration at 
this intersection is as follows: 

WB: One shared left-through-right lane 
NB:   One exclusive left-turn lane and one exclusive through lane 
SB: One through-right lane 

Although the westbound off-ramp is not delineated with formal turn lanes, there is ample width 
at the “throat” of the intersection for exiting vehicles to queue side by side.  Raised median 
islands are also present on this section of NH27 and they separate opposing traffic flows.  The 
speed limit is posted at 40 mph in both directions.  

The NH27/Continental Drive intersection currently functions as a standard three-leg T-
intersection that operates under traffic signal control.  This intersection operates with a fully-
actuated demand-responsive traffic control system.  The existing lane configuration is as follows: 
 

 NH27 NB Approach: One exclusive left-turn lane, one exclusive through lane 
 NH27 SB Approach: One exclusive through lane, one exclusive right-turn lane 
 Continental Drive EB Approach: One exclusive left-turn lane, one exclusive right-turn lane 

The traffic signal controller operates as an isolated system with three basic signal phases: 1) 
northbound left-turns and through movements (lead phase), 2) northbound and southbound 
through movements, and 3) the eastbound departure movements.  The speed limit is posted at 30 
mph in both directions on this section of NH27. 

TRAFFIC VOLUMES 

The New Hampshire Department of Transportation conducted short-term automatic traffic 
recorder counts on NH27 (south of NH101 Exit 9) in June 2018. Based on this count data the 
NHDOT estimates that this section of NH27 carried an Annual Average Daily Traffic (AADT) 
volume of 13,128 vehicles per day (vpd) in 2019.        

This data also demonstrates that traffic demand on NH27 reached peak levels during the typical 
AM and PM commuter periods on weekdays.  The daily and hourly variations in traffic demand 
at this count station are illustrated graphically on Page 5.  Appendix B contains the detail sheet 
pertaining to these counts.  
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To establish the current traffic demand levels in the study area, Pernaw & Company, Inc. 
conducted turning movement and vehicle classification counts simultaneously at the 1) 
NH27/NH101 WB Ramp junction, 2) the NH27/NH101 EB Ramp junction, 3) Cronin Road, and 
4) the NH27/Southerly Mobil Gas Station Driveway intersection on Thursday, October 24, 2019 
from 7:00 AM to 6:00 PM (11 hours).  VHB, Inc. provided the count data for Continental Drive 
from October 2019.  Several facts and conclusions are evident from this count data: 

 Peak traffic periods on NH27 occurred from 7:00 to 8:00 AM in the morning and from 4:15 
to 5:15 PM in the evening.  The traffic flow on NH27 (South of the Mobil station) totaled 
1,406 (AM) and 1,612 vehicles (PM) during the peak hour periods.  The predominant traffic 
flow was southbound (56%) during the AM peak hour and northbound (60%) during the PM 
peak hour.  The two-way traffic flow on NH27 (south of Continental Drive) was somewhat 
lower and totaled 1,258 (AM) and 1,466 vehicles (PM) during the peak hour periods.     

 The southerly Mobil Driveway accommodated 203 (AM) and 155 (PM) vehicles during the 
peak hour periods. 

 Cronin Road accommodated 208 (AM) and 164 vehicles (PM) during the peak hour periods, 
with most traveling to/from the Mobil gasoline station site. 

 The eastbound off-ramp carried 327 (AM) and 234 (PM) vehicles during the peak hour 
periods, with most exiting right (to NH27 southbound). 

 The westbound off-ramp carried 480 (AM) and 465 (PM) vehicles during the peak hour 
periods. The left-turn and right-turn departure volumes were fairly balanced during the two 
peak hour periods.   

 During the high school peak hour (2:00 to 3:00 PM) the westbound ramp junction 
accommodated 1,214 vehicles; somewhat less than during the weekday PM peak hour (4:15 
to 5:15 PM) when 1,478 vehicles were observed entering this intersection.  It is interesting to 
note that traffic levels during the highest 15-minute count interval were comparable: 375 
vehicles from 2:30 to 2:45 PM, vs. 383 vehicles from 4:15 to 4:30 PM.  As an aside, this 
ramp junction accommodated 461 vehicles during the peak 15-minute period in the morning 
(7:00 to 7:15 AM) on a typical school day.   

 Continental Drive accommodated 173 (AM) and 226 vehicles (PM) during the peak hour 
periods.    

 Truck traffic on NH27 accounted for approximately 3-8% (AM) and 3-4% (PM) of the total 
traffic flow depending upon location during the peak hour periods.  

The peak hour traffic count data for the study area intersection is summarized on Figure 2.  
Appendix C contains the detail sheets from the turning movement counts. 
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Figure 2
2019 Existing Traffic Volumes (Balanced)

Traffic Impact Assessment, Proposed Mixed-Use Development, Exeter, New Hampshire
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NO-BUILD TRAFFIC VOLUMES 

In order to identify the net impact that site traffic will have in the study area, future traffic 
projections with and without the proposed multi-use site are necessary.  The future traffic 
projections without the proposed development are referred to as the “No-Build” traffic 
projections and these are summarized on Figure 3 (2021) and Figure 4 (2031).  These projections 
are based on the existing 2019 October traffic volumes, a 1.0 percent annual background traffic 
growth rate (compounded annually) to account for normal growth in the area, and a peak-month 
seasonal adjustment factor of 1.05.   

The No-Build traffic projections for 2021 and 2031 also reflect full occupancy of three 
previously approved development projects along the corridor:  

 Active adult community - 116 units on Ray Farmstead Drive 
 Garrison Glen – 116,288 sf of light industrial space on Continental Drive  
 Primrose School – 13,000 sf on McKay Drive    

The No-Build traffic projections therefore reflect worst-case, peak-month, peak-hour conditions.  
Calculations pertaining to the derivation of the background traffic growth rate and the seasonal 
adjustment factor are contained in Appendix D.  The trips associated with the other development 
projects are documented in Appendix E.      
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Figure 3
2021 No-Build Traffic Volumes

Traffic Impact Assessment, Proposed Mixed-Use Development, Exeter, New Hampshire
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Figure 4
2031 No-Build Traffic Volumes

Traffic Impact Assessment, Proposed Mixed-Use Development, Exeter, New Hampshire
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SITE GENERATED TRAFFIC 

To estimate the quantity of vehicle trips that will be produced by the proposed commercial and 
residential buildings, Pernaw & Company, Inc. utilized the standard trip generation rates 
published by the Institute of Transportation Engineers (ITE)1: Land Use Code (LUC) 221 
(Multifamily Housing /Mid-Rise) for the dwelling units, LUC 820 (Shopping Center) for the 
retail space, LUC 710 (General Office Building) and LUC 565 (Day Care Center).  The overall 
site is expected to generate approximately 326 (AM) and 384 (PM) vehicle-trips during the peak 
hour periods.   

Although retail uses may generate a small amount of “pass-by” traffic, the traffic projections 
contained herein reflect all “primary” trips, or new trips to the area.  Further, the estimates below 
do not reflect any reduction for “internal” trips that may occur between the various uses.  Table 1 
summarizes the results of the trip generation analysis for this development.   
 

 

 

Appendix F contains the trip generation calculations for this project, along with a diagram that 
shows the travel patterns and traffic volumes attributable to the proposed development.   

 

 

 

 
                                                 
1 Institute of Transportation Engineers, Trip Generation, 10th edition (Washington, D.C., 2017). 

Entering 20 veh 7 veh 17 veh 117 veh 161 veh

Exiting 55 veh 4 veh 3 veh 103 veh 165 veh

Total 75 trips 11 trips 20 trips 220 trips 326 trips

Entering 59 veh 21 veh 4 veh 105 veh 189 veh

Exiting 37 veh 22 veh 18 veh 118 veh 195 veh

Total 96 trips 43 trips 22 trips 223 trips 384 trips

Entering 610 veh 212 veh 97 veh 477 veh 1,396 veh

Exiting 610 veh 212 veh 97 veh 477 veh 1,396 veh

Total 1,220 trips 424 trips 194 trips 954 trips 2,792 trips

1 ITE Land Use Code 221 - M id-Rise (Equation M ethod)

2 ITE Land Use Code 820 - Shopping Center (Rate M ethod)

3 ITE Land Use Code 710 - General Office Building (Rate and Equation M ethod)

4 ITE Land Use Code 565 - Day Care Center (Rate M ethod)

Total

   AM Peak Hour

   PM Peak Hour

   Weekday

Table 1 Trip Generation Summary

Day Care 4 

(20,040 sf)

224 

Dw elling 

Units 1
Retail 2 

(11,225 sf)

Office 3  

(17,295 sf)
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BUILD TRAFFIC VOLUMES 

The future traffic projections with the proposed multi-use site in full operation are referred to as 
the “Build” traffic projections and these are summarized schematically on Figure 5 (2021) and 
Figure 6 (2031).  These projections are based on the No-Build projections (Figures 3 & 4), the 
site generated traffic levels depicted in Table 1, and the expectation that the majority of the new 
trips (65%) will travel to/from points north on NH27.  This percentage was based on two 
previous traffic studies conducted by our office in the area, which reflect an analysis of regional 
commuting patterns and actual travel patterns observed on the corridor.   
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Figure 5
2021 Build Traffic Volumes

Traffic Impact Assessment, Proposed Mixed-Use Development, Exeter, New Hampshire

1941A
NORTH

Pernaw & Company, Inc

South Mobil
Driveway

1
0
5

8
8
6

6
5

AM Peak Hour

5
6

6
0
4

1
0
3

9
0
41

9
5
4

South Site
Driveway

31

7
6
3

E
xe

te
r 

R
o
a
d

Site

North Site
Driveway

1
6
2

7
6
7

22
19

7
7

6
8
3

280

1717

7
2
0 0

1
0
2
5

5
4

Cronin Road

1
4
6
1

6
7
3

2
2
2

223

218

1
7
4
8

1
6
3
4

1
5
4
6

295

31

2
3
9

3
2
7

4
0

5
7
8

11
9
3

E
xe

te
r 

R
o
a
d

EB On-RampEB Off-Ramp

WB Off-RampWB On-Ramp

PM Peak Hour

Continental
Drive

138
31

5
6
2

2
9
6

4
0

406

248
2
317

518

567281

410

South Mobil
Driveway

1
2
3

6
9
9

2
5

6
6

1
0
3
0

1
0
4

10
0
28

7
5
9

South Site
Driveway

36

1
2
0
0

E
xe

te
r 

R
o
a
d

Site

North Site
Driveway

3
0

7
3
6

192
94

2
3

9
4
0

339

1959

11
6
5 2

8
2
9

3
4

Cronin Road

1
5
9
1

5
8
3

1
9
5

175

167

1
9
9
5

1
8
9
8

1
7
9
3

348

36
4
5
5

3
5
8

1
5

4
7
9

1
0
9
9

E
xe

te
r 

R
o
a
d

EB On-RampEB Off-Ramp

WB Off-RampWB On-Ramp

Continental
Drive

121
18

7
9
7

4
8
9

16
1

280

247
1
299

685

547471

297

107
0

27

127
neg
32



 Pernaw & Company

Figure 6
Traffic Impact Assessment, Proposed Mixed-Use Development, Exeter, New Hampshire
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IMPACT SUMMARY 

TRAFFIC VOLUME INCREASES 

The net impact that the proposed development project will have on traffic levels on NH27 can be 
estimated by comparing the No-Build traffic projections with the Build traffic projections.  This 
comparison demonstrates the greatest impact to roadway volumes (+250 vehicles; +14%) will 
occur during the weekday PM peak hour period on the short section of NH27 that lies between 
the site and the eastbound ramp junction. The impact on NH27 north of this ramp junction is 
projected to be considerably less (+173 vehicles).  The impact on NH27 immediately south of the 
site is projected at +134 vehicles (+7%) during the worst-case PM peak hour period.  

To put these percentage increases into perspective, the short-term historical NHDOT traffic 
count data from 2018 (see Page 5, Appendix B) revealed that PM peak hour traffic volumes 
varied by as much as +6% from one day to the next due to random traffic flow.   

Figure 7 quantifies and summarizes the impact of site traffic on an intersection basis (total 
vehicles entering) and roadway segment basis (total both directions) for the weekday AM and 
weekday PM peak hour periods.   



 Pernaw & Company

Figure 7
2021 Impact Summary

Traffic Impact Assessment, Proposed Mixed-Use Development, Exeter, New Hampshire
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Location No-Build Build % Change

Intersection 1 1604 1751 +147 veh 9%

Intersection 2 1951 2163 +212 veh 11%

Intersection 3 1756 1968 +212 veh 12%

Intersection 4 1708 2003 +295 veh 17%

Intersection 5 1634 1748 +114 veh 7%

Intersection 6 1616 1730 +114 veh 7%

Checkpoint A 1111 1193 +82 veh 7%

Checkpoint B 1314 1461 +147 veh 11%

Checkpoint C 1725 1937 +212 veh 12%

Checkpoint D 1564 1776 +212 veh 14%

Checkpoint E 1634 1748 +114 veh 7%

Checkpoint F 1520 1634 +114 veh 8%

Checkpoint G 1432 1546 +114 veh 8%

Checkpoint H 378 410 +32 veh 8%

Checkpoint I 248 281 +33 veh 13%

Checkpoint J 535 567 +32 veh 6%

Checkpoint K 485 518 +33 veh 7%

2021 2021

Location No-Build Build % Change

Intersection 1 1681 1854 +173 veh 10%

Intersection 2 2111 2361 +250 veh 12%

Intersection 3 1919 2169 +250 veh 13%

Intersection 4 1896 2244 +348 veh 18%

Intersection 5 1861 1995 +134 veh 7%

Intersection 6 1881 2015 +134 veh 7%
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Checkpoint H 259 297 +38 veh 15%
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Checkpoint J 509 547 +38 veh 7%

Checkpoint K 646 685 +39 veh 6%

PM Peak Hour

Change

Change
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TRAFFIC OPERATIONS AND SAFETY 

INTERSECTION CAPACITY – UNSIGNALIZED INTERSECTIONS 

The short-range (2021) and long-range (2031) traffic projections form the basis for assessing 
traffic operations at the study area intersections on NH27 from a capacity and delay standpoint.  
These intersections were analyzed according to the methodologies of the Highway Capacity 
Manual2 as replicated by the latest edition of the Synchro Traffic Signal Coordination Software 
(Version 10), which also performs unsignalized intersection capacity analyses. 

Capacity and Level of Service (LOS) calculations pertaining to unsignalized intersections 
address the quality of service for those vehicles turning into and out of intersecting side streets.  
The availability of adequate gaps in the traffic stream on the major street (NH27) actually 
controls the potential capacity for vehicle movements to and from the minor approaches 
(proposed site driveways, ramps).  Levels of Service are simply letter grades (A-F) that 
categorize the vehicle delays associated with specific turning maneuvers.  Table 2 describes the 
criteria used in this analysis.   

 

The results of the analysis for the NH27/Proposed South Site Driveway intersection are 
summarized on Table 3.  The right-turn departure movement from this site driveway is expected 
to operate well below capacity and with minimal queuing during the peak hour periods with the 
subject site fully occupied.  Drivers can expect short to moderate delays (LOS C or LOS D) 
when exiting from the site during the morning and evening peak hour periods.  
 

                                                 

2 Transportation Research Board, Highway Capacity Manual (Washington, D.C., 2000). 

v/c ≤ 1.0 v/c > 1.0

0 - 10 A F

> 10 - 15 B F

> 15 - 25 C F

> 25 - 35 D F

> 35 - 50 E F

F F

Table 2

Control Delay

(seconds/vehicle)

> 50

Source:  Transportation Research Board, Highway Capacity M anual 2010.

Level-of-Service Criteria for

Level of Service by Volume-to-Capacity Ratio

Unsignalized Intersections
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The results of the analysis for the NH27/Proposed North Site Driveway/Gas Station Driveway 
intersection are summarized on Table 4.  The results show that departures from the southerly gas 
station driveway currently involve long vehicle delays (LOS F) during the peak hour periods, 
similar to the proposed site driveway and other driveways along this corridor.  This is the result 
of the heavy volume of through traffic on the corridor and the number of vehicles exiting left 
from the minor approach.  Given these results, the need for traffic signal control at this 
intersection has been evaluated later in this study.  

The proposed site driveway is appropriately designed with two exit lanes: one for left-turn 
departures (and any through movements) and the other for right-turn departures. Providing two 
departure lanes is advantageous in that it will maximize the egress capacity of the driveway and 
minimize delays and queuing to the extent possible.   

Those exiting right from this driveway will operate at LOS C (2021) and LOS D (2031) during 
the peak hour periods.  Left-turn arrivals from NH27 entering the subject site will operate at LOS 
B or higher during all hours of the day through the horizon year and beyond.   

Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4

          2021 Build 23.9 0.15 C 1 15.9 0.11 C <1

          2031 Build 27.5 0.18 D 1 17.2 0.12 C <1

1 HCM Control Delay (seconds per vehicle), 2 HCM Volume to Capacity Ratio, 3 HCM Level of Service, 4 HCM 95th Percentile Queue (vehicles)

   NH27

South Site Drivew ay

1

 1. South Site Drivew ay - EB Right Turn Departures

Table 3
STOP-Controlled Intersection Capacity Analysis

NH27 / South Site Driveway

Weekday AM Peak Hour Weekday PM Peak Hour
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Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4

          2019 Existing - - - - - - - -

          2021 No Build - - - - - - - -

          2021 Build 12.3 0.14 B 1 10.1 0.10 B <1

          2031 No Build - - - - - - - -

          2031 Build 13.1 0.16 B 1 10.4 0.11 B <1

 2. North Site Drivew ay - EB Left-Through Departures

          2019 Existing - - - - - - - -

          2021 No Build - - - - - - - -

          2021 Build >300 11.89 F 16 >300 8.82 F 19

          2031 No Build - - - - - - - -

          2031 Build >300 23.78 F 17 >300 17.64 F 19

          2019 Existing - - - - - - - -

          2021 No Build - - - - - - - -

          2021 Build 22.1 0.12 C <1 15.2 0.09 C <1

          2031 No Build - - - - - - - -

          2031 Build 25.1 0.14 D 1 16.4 0.10 C <1

          2019 Existing 194.6 0.94 F 5 77.5 0.55 F 3

          2021 No Build >300 1.78 F 7 185.5 0.90 F 4

          2021 Build >300 6.31 F 10 >300 2.87 F 8

          2031 No Build >300 3.32 F 10 >300 1.36 F 6

          2031 Build >300 15.28 F 11 >300 6.10 F 10

          2019 Existing 10.6 0.10 B <1 11.2 0.04 B <1

          2021 No Build 11.3 0.12 B <1 12.4 0.05 B <1

          2021 Build 11.3 0.12 B <1 12.4 0.05 B <1

          2031 No Build 12.1 0.15 B 1 13.4 0.07 B <1

          2031 Build 12.1 0.15 B 1 13.4 0.07 B <1

1 HCM Control Delay (seconds per vehicle), 2 HCM Volume to Capacity Ratio, 3 HCM Level of Service, 4 HCM 95th Percentile Queue (vehicles)

NH27 5

2 4

3

1

 1. NH27 - NB Left-Turn Arrivals

 5. NH27 SB Left-Turn Arrivals

 4. Gas Station Drivew ay - WB Departures

 3. North Site Drivew ay - EB Right-Turn Departures

Table 4
STOP-Controlled Intersection Capacity Analysis

NH27 / North Site Driveway / Gas Station Driveway

Weekday AM Peak Hour Weekday PM Peak Hour
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The results of the analysis for the NH27/Cronin Road intersection are summarized on Table 5.  
The results show that departures from Cronin Road currently involve long vehicle delays (LOS 
F) during the peak hour periods.  This is the result of the heavy volume of through traffic on the 
corridor and the number of vehicles exiting from Cronin Road.  Favorably, the majority of 
vehicles exit to the right from this single-lane approach.  Left-turn arrivals from NH27 onto 
Cronin Road (and into the gas station site) will operate at LOS B or higher during all hours of the 
day through the horizon year and beyond. 
 

 
 

Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4

          2019 Existing 105.6 0.96 F 8 50.2 0.68 F 4

          2021 No Build >300 1.58 F 14 125.6 0.99 F 8

          2021 Build >300 2.55 F 19 263.0 1.33 F 11

          2031 No Build >300 2.54 F 21 277.2 1.38 F 12

          2031 Build >300 5.21 F 25 >300 1.90 F 15

          2019 Existing 9.7 0.08 A <1 10.5 0.05 B <1

          2021 No Build 10.3 0.09 B <1 11.6 0.06 B <1

          2021 Build 11.2 0.11 B <1 12.6 0.07 B <1

          2031 No Build 10.9 0.11 B <1 12.4 0.08 B <1

          2031 Build 11.9 0.13 B <1 13.5 0.09 B <1

1 HCM Control Delay (seconds per vehicle), 2 HCM Volume to Capacity Ratio, 3 HCM Level of Service, 4 HCM 95th Percentile Queue (vehicles)

   NH27 2

1

 1. Cronin Road - WB Departures

 2. NH27 SB Left-Turns

Cronin Road

Table 5
STOP-Controlled Intersection Capacity Analysis

NH27 / Cronin Road

Weekday AM Peak Hour Weekday PM Peak Hour
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The results of the analysis for the NH27/NH101 Eastbound Ramp Junction are summarized on 
Table 6.  The results show that departures from the eastbound off-ramp (primarily right-turn 
movements) currently involve long vehicle delays (LOS F) during the peak hour periods.  
Favorably, the volume of left turning traffic is low (AM = 4 vehicles, PM = 16 vehicles) and 
there are two separate approach lanes.  The southbound left-turn movement from NH27 onto the 
eastbound on-ramp are projected to operate at LOS C or higher during all hours of the day 
through the horizon year and beyond.  

 
 

Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4

          2019 Existing 72.4 0.08 F <1 85.2 0.30 F 1

          2021 No Build 115.8 0.13 F <1 171.5 0.52 F 2

          2021 Build 188.0 0.19 F 1 >300 0.78 F 2

          2031 No Build 197.6 0.20 F 1 >300 0.91 F 3

          2031 Build >300 0.31 F 1 >300 1.41** F 3

          2019 Existing 26.6 0.71 D 6 15.7 0.44 C 2

          2021 No Build 59.5 0.95 F 11 18.8 0.53 C 3

          2021 Build 120.2 1.14 F 18 27.3 0.69 D 5

          2031 No Build 113.7 1.13 F 17 23.1 0.62 C 4

          2031 Build 203.6 1.35 F 25 38.0 0.80 E 7

          2019 Existing 12.9 0.33 B 2 13.6 0.32 B 1

          2021 No Build 14.8 0.40 B 2 16.5 0.40 C 2

          2021 Build 14.4 0.46 C 2 19.3 0.46 C 2

          2031 No Build 17.5 0.49 C 3 20.2 0.50 C 3

          2031 Build 21.6 0.56 C 3 24.6 0.56 C 3

1 HCM Control Delay (seconds per vehicle), 2 HCM Volume to Capacity Ratio, 3 HCM Level of Service, 4 HCM 95th Percentile Queue (vehicles)

** Applies to 19 vehicles exiting left/through

NH27 3

1

2

 3. NH27 SB Left-Turns

 2. NH101 Off-Ramps - EB Right-Turn Departures

Table 6
STOP-Controlled Intersection Capacity Analysis

NH27 / NH101 EB Ramps

Weekday AM Peak Hour Weekday PM Peak Hour

 1. NH101 Off-Ramps - EB Left-Through Departures
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The results of the analysis for the NH27/NH101 Westbound Ramp Junction are summarized 
on Table 7.  The results show that departures from the off-ramp currently involve long vehicle 
delays (LOS F) during the peak hour periods; particularly during the morning peak hour period 
when high school traffic is prevalent.  Regardless of the proposed development, consideration 
should be given to re-striping the off-ramp to provide separate left-turn and right-turn approach 
lanes.  The northbound left-turn movement from NH27 to the on-ramp is projected to operate at 
LOS C or higher during all hours of the day through the horizon year and beyond with the site in 
full operation. 
 

 

 

The calculations pertaining to these analyses are included in Appendix G. 

 

 

Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4

          2019 Existing 10.7 0.35 B 2 10.0 0.36 B 2

          2021 No Build 12.0 0.42 B 2 11.0 0.44 B 2

          2021 Build 13.6 0.51 B 3 12.0 0.50 B 3

          2031 No Build 13.5 0.49 B 3 12.0 0.50 B 3

          2031 Build 15.8 0.59 C 4 13.4 0.57 B 4

          2019 Existing >300 5.69 ** F 70 >300 3.79 F 55

          2021 No Build >300 10.04 ** F 85 >300 6.52 F 68

          2021 Build >300 18.69 ** F 94 >300 10.68 F 77

          2031 No Build >300 16.58 ** F 97 >300 10.28 F 79

          2031 Build >300 29.97 ** F 104 >300 17.39 F 87

1 HCM Control Delay (seconds per vehicle), 2 HCM Volume to Capacity Ratio, 3 HCM Level of Service, 4 HCM 95th Percentile Queue (vehicles)

** Results ref lect Exeter High School volumes from 7:00 - 7:15 AM (PHF = 0.55)

  NH101 WB Off-Ramp

2

1

 1. NH27 NB Left-Turns

 2. NH101 Off-Ramp - WB Left-Turn Departures

  NH27

Table 7
STOP-Controlled Intersection Capacity Analysis

NH27 / NH101 WB Ramps

Weekday AM Peak Hour Weekday PM Peak Hour
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INTERSECTION CAPACITY – SIGNALIZED INTERSECTIONS 

The existing NH27/Continental Drive intersection was analyzed with traffic signal control 
utilizing the methods of the Highway Capacity Manual, as replicated by the Synchro Traffic 
Signal Timing Software (Version 10).  A traffic flow rate, capacity, Level of Service (LOS), and 
delay estimate was determined for each critical traffic movement, lane group, and for the overall 
intersection.  Levels of Service are simply letter grades (A-F), which categorize the vehicle 
delays associated with specific turning maneuvers.  The following table describes the criteria 
used in this analysis. 

 

 
 

Table 9 summarizes the results of the analysis for the NH27/Continental Drive intersection and 
it shows that all “lane groups” within the intersection are currently operating below capacity 
during the peak periods, and will continue to do so through 2031 with the proposed development 
fully occupied.  The overall intersection is expected to operate at LOS B (AM) and LOS C (PM) 
by 2031.  This analysis confirms that physical modifications are not necessary at this intersection 
as a result of the proposed development.  

v/c ≤ 1.0 v/c > 1.0

A F

> 10 - 20 B F

> 20 - 35 C F

> 35 - 55 D F

> 55 - 80 E F

F F

Table 8
Level-of-Service Criteria for

Signalized Intersections

Control Delay Level of Service by Volume-to-Capacity Ratio

(seconds/vehicle)

> 80

Source:  Transportation Research Board, Highway Capacity M anual 2010.

< 10
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TRAFFIC SIGNAL WARRANTS 

Given the results of the intersection capacity and Level of Service analyses for the North Site 
Driveway intersection and the Westbound Off-Ramp Junction, consideration was given to the 
need for traffic signal control at these locations.  Traffic signals should not be installed unless 
one or more of the signal warrants in the “Manual on Uniform Traffic Control Devices” 
(MUTCD) is met.  The MUTCD3 sets forth the minimum criteria under which signals may be 
considered, and further states, “the satisfaction of a warrant or warrants is not in itself a 
justification for a signal.”  

Generally, these warrants consider 1) traffic volumes on the major street (total both directions), 
2) the higher-volume side street approach, 3) the travel speeds approaching the intersection, and 
4) the travel lane configuration at the intersection.  The traffic levels used in the analysis should 
represent “average day” conditions and be normally and repeatedly found at the location under 
consideration.       

The following tabulation summarizes the results for the NH27/Proposed North Site 
Driveway/Gas Station Driveway intersection (using 70% columns, left-turn departures only) 
and indicates that traffic signal control will not be warranted at this intersection.  The left-turn 
departure volumes do not satisfy the minimum criteria.  For this reason, this driveway should 
operate under STOP sign control (MUTCD #R1-1). 

Traffic signal control is currently warranted at the NH27/NH101 Westbound Ramp Junction 
based on existing traffic levels (and the existing travel lane configuration).  

 

Appendix H contains the computations pertaining to the traffic signal warrants analyses. 

 

                                                 
3 U.S. Department of Transportation – Federal Highway Administration, Manual on Uniform Traffic Control 
Devices, 2009 edition (Washington, D.C., 2009) 

 

-

Not Met Warrant Met

(0 hours met)

- -

(only 6 hours met)

Not Met Not Met

(only 3 hours met) (only 2 hours met)

(only 5 hours met)

(0 hours met)

-

NH27 / North Site Drivew ay Not Met Not Met

NH27 / EB Ramps Not Met Not Met

(0 hours met) (0 hours met)

NH27 / WB Ramps

(9 hours met) (9 hours met)

Warrant Met Warrant Met

2031 Build Volumes                                
(Average M onth Conditions)

2019 Existing Volumes                                    
(Average M onth Conditions)

WARRANT 1                
(8 hours required)

WARRANT 2                
(4 hours required)

WARRANT 1                
(8 hours required)

WARRANT 2                
(4 hours required)
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AUXILIARY TURN LANES 

Determining the appropriate design of the site driveway intersection should take into account the 
hourly traffic volumes and turning movement patterns, vehicle types and speeds, and the 
projected Level of Service and capacity analysis results.  The proposed North Site Driveway 
intersection was analyzed to determine the ideal approach lane configuration for providing 
efficient traffic operations. 

Left-Turn Treatment – The type of treatment needed to accommodate left-turning vehicles 
from any street or highway to an intersecting side street (or driveway) can range from no 
treatment where turning volumes are low; to the provision of a formal center turn lane used 
exclusively by left-turning vehicles for deceleration and storage while waiting to complete their 
maneuvers.   

Analysis of the 2021 Build traffic volume projections using NCHRP 457 guidelines is 
summarized in Table 10 on Page 27 and confirms that left-turn treatment is advisable to 
accommodate the anticipated number of northbound vehicles turning left into the site from 
NH27.  This finding also applies to the current number of southbound vehicles turning left into 
Cronin Road and the Mobil Driveway. 

Providing left-turn treatment at the North Site Driveway intersection can be provided in stages.  
For the short-term, this study recommends that the existing northbound shoulder on NH27 be 
widened to 10-12 feet to function as a “bypass” lane for through traffic to travel around any 
vehicle that may be turning left into the subject site (see “Interim Traffic Mitigation Plan,”    
Page 29), until such time corridor-wide improvements are completed by the TIF project.  It is our 
understanding that this future project will involve widening to provide a two-way continuous 
left-turn lane that extends from the Exit 9 Interchange to the existing three-lane section at 
Continental Drive (with signalization).  The number of through lanes on NH27 has yet to be 
determined. 

Right-Turn Treatment – The type of treatment needed to accommodate right-turning vehicles 
from any street or highway to any intersecting side street (or driveway) can range from a corner 
radius only, where turning volumes are low; to the provision of a short 10:1 right-turn taper; to 
the addition of an exclusive right-turn lane, where turning volumes and through traffic volumes 
are significant.  Analysis of the North Site Driveway intersection on NH27 is also summarized in 
Table 10 and confirms that right-turn treatment is appropriate in the opening year.  This study 
recommends that the existing southbound shoulder on NH27 be re-striped as an exclusive right-
turn lane (see “Interim Traffic Mitigation Plan”). 

Minor-Road Approach Analysis – The type of treatment needed to accommodate exiting 
vehicles from the minor-road approach at a stop-controlled intersection can range from a single 
lane (shared left-right lane) in low-volume conditions, to two exit lanes (exclusive left-turn lane 
and exclusive right-turn lane) where turning volumes and through traffic volumes are significant, 
to multiple exit lanes in extreme cases.  

Analysis of the North Site Driveway intersection on NH27 is summarized on Table 10 and 
confirms that providing two approach lanes on the proposed site driveway approaches to NH27 
is advisable based on the anticipated 2021 traffic volumes. 
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The calculations pertaining to the auxiliary turn lane warrants analyses are included in Appendix 
I. 

 

2021 AM Build 

Volumes

2021 PM Build 

Volumes

I. LEFT-TURN LANE WARRANTS ANALYSIS

          Peak Hour Inputs:

56 66

763 1200

1056 847

7.3% 5.5%

30 30

          Limiting Advancing Volume (veh/h) 246 344

YES YES

II.RIGHT-TURN LANE WARRANTS ANALYSIS

          Peak Hour Inputs:

105 123

1056 847

30 30

          Limiting Right-Turn Volume (veh/h) 15 43

YES YES

III. MINOR-ROAD APPROACH GEOMETRY ANALYSIS

          Peak Hour Inputs:

1819 2047

20 20

134 159

          Limiting Minor-Road Volume (veh/h) 53 38

          Consider TWO Approach Lanes? YES YES

Speed (mph)

Table 10
Auxiliary Turn Lane Warrants Analysis - 2021 

Exeter Road / North Site Driveway

Left-Turn Volume (NB)

Advancing Volume (NB)

Opposing Volume (SB)

Percent Lefts

Speed (mph)

          Left-Turn Treatment Warranted?

Right-Turn Volume (SB)

Approach Volume (SB)

          Add Right-Turn Bay?

Major-Road Volume (NB-SB)

% Right-Turns on Minor (EB)

Minor-Road Approach Volume
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TRAFFIC CONTROL DEVICES 

The appropriate form of traffic control at the two proposed site driveway intersections on NH27 
is STOP sign control (MUTCD #R1-1) on the minor approaches.  This should be supplemented 
with a 24-inch (minimum) stop line.  At the North Site Driveway intersection, a short section of 
double-yellow centerline marking is recommended to separate inbound and outbound vehicles 
and a four-inch white lane line should be provided to separate left and right-turn departures. 

SIGHT DISTANCE 

Sight distance at any intersection is an important safety consideration.  The operator of a vehicle 
approaching an intersection should have an unobstructed view of the intersection and sufficient 
length of roadway to enable a full stop, should it be required to avoid a collision.  Similarly, 
exiting vehicles from the site driveway approaches to NH27 should have sufficient visibility of 
approaching traffic in order to safely enter the traffic flow on to the major street.   

Field observations confirm that ample stopping sight distances (SSD) will exist looking left and 
looking right from the minor approaches.  Given that there is >500-feet of sight distance 
available means that drivers will have sufficient sight distance to anticipate and avoid collisions.  
Intersection Sight Distances (ISD) reflect the distances needed for a vehicle exiting left or right 
under STOP control such that approaching vehicles on the major street need not reduce their 
travel speed to less than 70 percent of their initial speed.  There is ample SSD and ISD for these 
intersections to operate in a safe manner.   

Photographs depicting the available sight distances looking left and looking right from the site 
driveway approaches to NH27 are included in Appendix J. 

TRAFFIC MITIGATION PLAN 

In the event that site development occurs prior to completion of the TIF corridor improvement 
project, this study recommends implementation of the “Interim Traffic Mitigation Plan” 
measures shown conceptually on Page 29.  There is ample roadway right-of-way along the site 
frontage to accommodate future roadway widening by the TIF project.       

SITE PLAN ITEMS 

Section 7.14.4 of the Exeter Site Plan Review and Subdivision Regulations requires the traffic 
analysis to consider a number of site related items.  On-site sidewalks, vehicular circulation, 
loading and off-street parking spaces are items that are included within the Hayner/Swanson, Inc. 
site plan set and have been discussed on several occasions with the Exeter Planning Board.  An 
updated “shared parking” analysis, using the widely accepted Urban Land Institute methodology, 
has been updated to reflect the latest site conditions.  Emergency vehicle access and circulation 
was provided to and accepted by the Exeter Fire Department early on in the site plan review 
process.  
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STUDY FINDINGS AND RECOMMENDATIONS 

Based on the existing conditions data collected on NH27 in the vicinity of the subject site and the 
Exit 9 Interchange, the anticipated traffic increases resulting from the proposed multi-use site, 
and the analysis of future traffic levels in the study area, Pernaw & Company, Inc. concludes: 

1. Traffic on NH27 in the study area reached peak levels from 7:00 to 8:00 AM in the 
morning, and from 4:15 to 5:15 PM in the evening with 1,406 vehicles (AM) and 1,612 
vehicles (PM) observed on NH27 (south of the Mobil site) during the peak hour periods.  

2. The results of the trip generation analysis indicate that the proposed multi-use site will 
generate approximately 326 vehicle-trips (161 arrivals, 165 departures) during the AM 
peak hour, and 384 vehicle-trips (189 arrivals, 195 departures) during the PM peak 
period.       

3. The majority of site traffic (65%) is expected to travel to/from points north on NH27 to 
reach NH101 and beyond. 

4. Site traffic will increase the volume of traffic on the short section of NH27 between the 
subject site and the eastbound ramp junction by approximately +14% during the worst-
case PM peak hour period.  The net impact immediately south of the site is projected at 
+7%.  

5. Analysis of the traffic operations at the NH27/Proposed North Site Driveway/Mobil 
South Driveway intersection confirmed that left-turn departures from the minor approach 
currently encounter long delays (LOS F) during the peak hour periods, similar to all other 
streets and driveways along this corridor.  Departures from the proposed site driveway 
approach will encounter the same delays, and long vehicle queues will form within the 
site.  Left-turn arrivals at this site driveway will operate with much less delay during all 
hours of the day (LOS A or B) and minimal queuing.  Right-turn departures from the 
South Site Driveway are expected to operate at LOS D (AM) and LOS C (PM) in 2031 
with the site fully occupied.  

6. The traffic signal warrants analysis of the Northerly Site Driveway intersection on NH27 
indicates that neither Warrant 1 (Eight-Hour Vehicular) nor Warrant 2 (Four-Hour 
Vehicular Volume) in the MUTCD is satisfied for the requisite hours.  This finding 
means that both site driveways should operate under stop sign control.  Analysis of the 
NH27/Westbound Ramp Junction using the 2019 traffic volumes indicates that traffic 
signal control is currently warranted at this intersection.    

7. The auxiliary turn lane warrants analysis indicates that “left-turn treatment” and “right-
turn treatment” is advisable for vehicles entering the site at the north site driveway.  
While these findings will be taken into consideration as part of the Town’s corridor study 
and TIF project, implementation of the “Interim Traffic Mitigation Plan” on Page 29 is 
recommended if site development precedes the corridor improvement project.        

8. Both site driveways should operate under stop sign control and be designed with 
appropriate corner radii to accommodate a reasonable design vehicle. 
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9. Sight distances looking left and right from both site driveways exceed 500-feet and 
provide more than adequate safe stopping sight distances.   

This section of NH27 is under the jurisdiction of the Town of Exeter.  This report should be 
submitted to the Exeter Planning Board for their consideration in conjunction with the site plan 
review process.  This report should also be shared with the NHDOT given that this site involves 
Controlled Access Right-of Way along NH27.    

 

 








































































































































































































































































































































































































































































