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TRAFFIC IMPACT AND SITE ACCESS STUDY 
PROPOSED RESIDENTIAL DEVELOPMENTS 

AMHERST, NEW HAMPSHIRE 
 May 1, 2020 

INTRODUCTION 

This study has been prepared for Meridian Land Services, Inc. to assess the combined impact of 
two separate residential developments that are proposed in the town of Amherst, New 
Hampshire.  The subject sites are known as “TransFarmations” and “Clearview.”  The 
TransFarmations site is located on both sides of Christian Hill Road and the Clearview 
Development Group site abuts the east side of Boston Post Road and the west side of New 
Boston Road.  The purpose of this report is to summarize the traffic count data collected, the trip 
generation characteristics of each residential development, the future traffic projections with and 
without the proposed developments, several technical analyses, and our findings relative to 
traffic operations, capacity, and safety. 

PROPOSAL 

According to the Clearview plan entitled “Master Site Development Plan,” Sheet 1 of 3, dated 
October 7, 2019 (no revisions), prepared by Meridian Land Services, Inc. for the Clearview 
Development Group (see Appendix A), this proposed development consists of 66 single-family 
detached dwelling units.  Access to 31 of the proposed dwelling units will be provided via a two-
way site access road (Road C) that will extend from the west side of New Boston Road, thereby 
creating a new three-leg “T” intersection approximately 550-feet south of Old Mont Vernon 
Road.  Access to the remaining 35 dwelling units will be provided via a two-way site access road 
(Road B) that will extend from the east side of Boston Post Road; thus, creating another new 
three-leg intersection approximately 300-feet south of Mont Vernon Road.  These two site access 
roads will terminate at a cul-de-sac or “hammer-head” turning area with no connection between 
sites.       

The TransFarmations plan entitled “General Layout Map,” Sheet 1 of 6, dated December 13, 
2019 (no revisions), also prepared by Meridian Land Services, Inc. (see Appendix A) indicates 
that a total of 60 residential dwellings are proposed using a combination of individual driveways, 
shared driveways and a new site access road for access to Christian Hill Road.  These dwellings 
are comprised of single-family detached dwellings and duplex units.  The TransFarmations 
development also includes farm land and a CSA (Community Supported Agriculture) business.   

The location of the two development sites with respect to the area roadway system is shown on 
Figure 1.  This graphic also shows the study area intersections, the primary travel routes to/from 
each development site, and the various automatic traffic recorder stations.   
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TRAFFIC STUDY SCOPE 

The study area includes the following six existing intersections and the three proposed access 
road locations: 

 Boston Post Road / Amherst Street (signalized)  
 Boston Post Road / Main Street 
 Boston Post Road / Foundry Street 
 Amherst Street / Middle Street  
 Christian Hill Road / Proposed Road A (TransFarmations) 
 Boston Post Road / Proposed Road B (Clearview – Westerly) 
 New Boston Road / Proposed Road C (Clearview – Easterly) 
 Christian Hill Road / Davis Lane 
 Main Street / Davis Lane 

The traffic counts were conducted on two separate weekdays in order to observe and analyze the 
morning commuter period, the afternoon school peak hour period, and the evening commuter 
period.  Future traffic projections, both with and without site traffic, were prepared for the 2021 
“opening year” case and the 2031 “horizon year” case.     

EXISTING CONDITIONS 

ROADWAYS 

Boston Post Road functions as a two-lane rural collector roadway that carries through traffic in 
a general northwest-southeast direction from the Caesar’s Brook Reservation in the north, 
through Amherst to Nashua in the south.  Abutting land uses in the study area include residential, 
institutional and commercial uses.  The pavement is delineated with a four-inch double yellow 
centerline and the speed limit on Boston Post Road is posted at 20 mph (school speed limit when 
flashing), 25 mph or 30 mph depending upon location.  In the vicinity of the Clearview site the 
horizontal alignment of the roadway is essentially straight and the vertical profile is relatively 
flat. 

New Boston Road functions as a two-lane rural collector roadway that carries through traffic in 
a general north-south direction from Mont Vernon in the north to Boston Post Road to the south.  
Abutting land uses are primarily residential and undeveloped.  The pavement is delineated with a 
four-inch double yellow centerline and the speed limit on New Boston Road is posted at 20 mph 
(school speed limit when flashing) and 30 mph.  In the vicinity of the Clearview site the 
alignment of the roadway is essentially straight and flat. 

Christian Hill Road functions as a two-lane rural collector roadway that extends in an indirect 
fashion from NH13 in the western portion of Amherst, past the TransFarmations site, to the 
Foundry Street/Davis Lane intersection to the east.  This roadway provides access to many 
residences and several farms.  The horizontal alignment is curvilinear and the vertical alignment 
follows a rolling terrain.  The pavement is delineated with a four-inch double yellow centerline 
(east of Green Road) and the speed limit is posted at 30 miles per hour in both directions. 
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Foundry Street functions as a short two-lane collector roadway that extends in a west-east 
direction from its origin at the Christian Hill Road/Davis Lane intersection to Middle Street 
where it changes to Church Street (east of Middle Street).  It provides access to the Clark 
Elementary School and several residences.  The pavement is delineated with a four-inch double 
yellow centerline and the speed limit on this section of Foundry Street is posted at 25 miles per 
hour in both directions and 20 mph (school speed limit when flashing) signs at each end of the 
school zone. 

Main Street functions as a two-lane rural collector roadway that extends in a southwest-
northeast direction from its origin at Amherst Street to its terminus at the Amherst Village Green.   
It provides access to several residences, the library, a market and the Amherst Village Historic 
District as well as several intersecting streets. The pavement is delineated with a four-inch 
double yellow centerline and the speed limit is posted at 25 miles per hour in both directions.  
The horizontal alignment is essentially straight and the vertical alignment is relatively level. 

Amherst Street (NH122) functions as a two-lane rural arterial roadway that extends in a west-
east direction from Milford to the west to its terminus at NH101.  This roadway provides access 
to many commercial and residential uses and the pavement is delineated with a four-inch double 
yellow centerline and four-inch white edge lines.  The speed limit is posted at 35 miles per hour 
in both directions.  The horizontal alignment is essentially curvilinear and the vertical alignment 
is relatively level. 

Middle Street functions as a two-lane local collector roadway that extends in a northwest-
southeast direction from its origin at Boston Post Road to its terminus at Courthouse Road.  This 
roadway provides access to the Amherst Village Green and numerous residences.  The speed 
limit is posted at 25 miles per hour in both directions.  The horizontal alignment is essentially 
straight and the vertical alignment is relatively level.  Middle Street south of Amherst Street is a 
one-way in the southbound direction. 

Davis Lane functions as a short two-lane local collector roadway that extends in a northwest-
southeast direction between the Christian Hill Road/Foundry Street intersection on the north to 
Main Street to the south.  This roadway provides access to several residences, Spalding Field, the 
“racquet sports only” courts on the back side of the Clark Elementary School.  This roadway is 
also used for student drop-offs and pick-ups.  The roadway alignment is essentially straight and 
level.  There are no pavement markings or posted speed limit signs on Davis Lane.   

INTERSECTIONS 

The Boston Post Road/Foundry Street intersection currently functions as a four-way 
unsignalized intersection with stop sign control on the minor approach (Foundry Street).  The 
existing travel lane configuration at this intersection is as follows: 

 Foundry Street EB Approach: One shared left-through-right lane  
  Foundry Street WB Approach: One shared left-through-right lane 
 Boston Post Road NB Approach: One shared left-through-right lane 
 Boston Post Road SB Approach: One shared left-through-right lane      

Painted crosswalks are present on the westerly and southerly legs of the intersection.  Police 
officer control was present on both traffic count days from approximately 8:00 to 8:30 AM and 
3:00 to 3:30 PM, and provided assistance to pedestrians and school buses.   
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The Boston Post Road/Main Street intersection currently functions as a four-way unsignalized 
intersection with stop sign control on the Main Street approaches.  The existing travel lane 
configuration at this intersection is as follows: 

 Main Street EB Approach: One shared left-through-right lane  
  Main Street WB Approach: One shared left-through-right lane 
 Boston Post Road NB Approach: One shared left-through-right lane 
 Boston Post Road SB Approach: One shared left-through-right lane      

There are crosswalks on the westerly, southerly and easterly legs of the intersection. 

The Boston Post Road/Amherst Street intersection currently functions as a four-way signalized 
intersection with a fully-actuated traffic signal system.  The existing travel lane configuration at 
this intersection is as follows: 

             Amherst Street EB Approach: One shared left-through-right lane  
  Amherst Street WB Approach: One shared left-through-right lane 
 Boston Post Road NB Approach: One shared left-through-right lane 
 Boston Post Road SB Approach: One shared left-through-right lane        

The traffic signal controller is programed with two signal phases: 1) all northbound and 
southbound movements, followed by 2) all westbound and eastbound movements.  The 
controller was observed to operate with a cycle length that averaged 45-50 seconds during both 
the AM and PM peak hour periods.       

The Amherst Street/Middle Street intersection currently functions as a four-way unsignalized 
intersection with stop sign control on the Middle Street southbound approach.  The existing 
travel lane configuration at this intersection is as follows: 

 Amherst Street EB Approach: One shared left-through-right lane  
  Amherst Street WB Approach: One shared left-through-right lane 
 Middle Street SB Approach: One shared left-through-right lane 

There is a crosswalk on the west leg of the intersection. 

The Christian Hill Road/Foundry Street/Davis Lane intersection currently functions as a 
three-way unsignalized intersection with stop sign control on the Davis Lane northbound 
approach.  The existing travel lane configuration at this intersection is as follows: 

 Christian Hill Road EB Approach: One shared through-right lane  
  Foundry Street WB Approach: One shared left-through lane 
 Davis Lane NB Approach: One shared left-right lane     

The Main Street/Davis Lane intersection currently functions as a three-way unsignalized 
intersection with stop sign control on the Davis Lane southbound approach.  The existing travel 
lane configuration at this intersection is as follows: 

 Main Street EB Approach: One shared left-through lane  
  Main Street WB Approach: One shared through-right lane 
 Davis Lane SB Approach: One shared left-right lane     
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TRAFFIC VOLUMES 

Research at the New Hampshire Department of Transportation (NHDOT) revealed that a short-
term automatic traffic recorder (ATR) count was conducted on Amherst Street (NH122 south of 
Baboosic Lake Road) in September 2017.  This count revealed that this section of Amherst Street 
carried Average Weekday Daily Traffic (AWDT) volume of approximately 7,757 vehicles per 
day (vpd) in 2019, up slightly from 7,665 vpd in 2018.  Although these traffic volumes are 
beyond the study area, they demonstrate that weekday traffic volumes in the Amherst area 
typically reach peak levels from 7:00 to 8:00 AM and from 5:00 to 6:00 PM.  This corresponds 
to the typical commuter periods observed in the region on weekdays.   

To supplement this data, our office conducted ATR counts at three locations in the study area on: 
1) New Boston Road (south of Old Mont Vernon Road), 2) Boston Post Road (over Beaver 
Brook) and 3) on Christian Hill Road (south of Bloody Brook Road).  These counts were 
conducted on Wednesday, December 11, 2019 and Thursday, December 12, 2019 and the 
following tabulation summarizes the 24-hour daily traffic volumes at each location. 

 

 

 

 
The following tabulation summarizes the hourly traffic volumes at each location. 
 

 

These counts confirmed that weekday traffic volumes in the study area typically reach peak 
levels from 7:00 to 8:00 AM and from 4:00 to 5:00 PM or 5:00 to 6:00 PM, similar to the 
NHDOT count.  The diagram on Page 7 summarizes and compares the hourly variations in 
traffic demand at the four ATR locations.  The roadways that provide access to the new 
development sites carry considerably lower traffic volumes than does the Amherst Street count 
location.  Appendix B contains the summary sheets pertaining to these short-term counts. 

Automatic Traffic Recorder Location 

2-Day 

Variation

Boston Post Road (over Beaver Brook)

     AM (7-8 AM) 272 vph 295 vph 284 vph 8%

     AM (8-9 AM) 225 vph 208 vph 217 vph 8%

     PM (4-5 PM) 226 vph 247 vph 237 vph 9%

     PM (5-6 PM) 285 vph 283 vph 284 vph 1%

New  Boston Road (S. of Old  Mont Vernon Road) 

     AM (7-8 AM) 153 vph 138 vph 146 vph 11%

     AM (8-9 AM) 122 vph 119 vph 121 vph 3%

     PM (4-5 PM) 153 vph 141 vph 147 vph 9%

     PM (5-6 PM) 184 vph 167 vph 176 vph 10%

Christian Hill Road (S. of Bloody Brook Road)

     AM (7-8 AM) 42 vph 55 vph 49 vph 31%

     AM (8-9 AM) 52 vph 48 vph 50 vph 8%

     PM (4-5 PM) 41 vph 63 vph 52 vph 54%

     PM (5-6 PM) 60 vph 57 vph 59 vph 5%

HOURLY TRAFFIC VOLUME VARIATIONS

Wednesday 

Count

Thursday 

Count Average

Automatic Traff ic Recorder Location 

2-Day 

Variation

Boston Post Road (over Beaver Brook) 2,820 vpd 3,034 vpd 2,927 vpd 8%

New  Boston Road (S. of Old  Mont Vernon Road) 1,702 vpd 1,797 vpd 1,750 vpd 6%

Christian Hill Road (S. of Bloody Brook Road) 603 vpd 636 vpd 620 vpd 5%

Wednesday 

Count

Thursday 

Count Average

DAILY TRAFFIC VOLUME VARIATIONS
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To supplement this data, Pernaw & Company, Inc. conducted turning movement and vehicle 
classification counts at four of the six existing study area intersections on Boston Post Road and 
Amherst Street simultaneously on Wednesday, December 11, 2019 and Thursday, December 12, 
2019 from 7:00 to 9:00 AM and from 2:00 to 6:00 PM.  Based on input received from the Public 
Works Department, supplemental counts were conducted at the Christian Hill Road/Davis Lane 
and Main Street/Davis Lane intersections on January 15, 2020 during the same timeframes.    
The new 2019 and 2020 count data for the study area is summarized on Figure 2A (AM) and 
Figure 2D (PM).  Figures 2B & 2C summarize the school peak hour counts.  Several facts and 
conclusions are evident from this data. 

 The Wednesday traffic counts were generally higher than those on Thursday; thus, the 
Wednesday data was utilized for traffic projection purposes. 

 Traffic volumes during the weekday AM and PM commuter peak hour periods were found to be 
generally higher than those observed during the afternoon school peak hour (3:00 to 4:00 PM), 
therefore these two commuter peak hour periods were selected for traffic projections/analysis 
purposes.    

 The highest hourly traffic demand was observed at the Amherst Street (NH122)/Boston Post 
Road signalized intersection.  At this location 1,057 vehicles were observed entering the 
intersection from 7:00 to 8:00 AM and 1,056 vehicles were observed from 4:45 to 5:45 PM.  The 
predominant travel direction on the northerly Boston Post Road leg of the intersection was 
southbound (75%) during the morning commuter period and northbound (66%) during the 
evening.  Amherst Street (east of Boston Post Road) accommodated 502 (AM) and 527 (PM) 
vehicles (total both directions) during the peak hour periods.  The travel patterns on Boston Post 
Road and Amherst Street are influenced by the NH101 interchanges on Baboosic Lake Road 
(east) and Ponemah Road (south).    

 The traffic demand at the Boston Post Road/Main Street intersection reached peak levels from 
7:30 to 8:30 AM with 735 vehicles observed entering the intersection, and again from 5:00 to 
6:00 PM with 647 vehicles observed. The predominant travel direction on Boston Post Road was 
southbound (64%) during the morning commuter period and northbound (70%) during the 
evening.  Main Street (west of Boston Post Road) accommodated 131 (AM) and 99 (PM) vehicles 
during the peak hour periods.  Again, these travel directions are indicative of commuter travel via 
NH101.  

 The traffic demand at the Boston Post Road/Foundry Street intersection reached peak levels from 
7:30 to 8:30 AM with 662 vehicles observed entering the intersection, and again from 5:00 to 
6:00 PM with 556 vehicles observed.  At this intersection, the AM traffic volumes are higher than 
the PM volumes as a result of the nearby Clark Elementary School.  The predominant travel 
direction on Boston Post Road was again southbound (68%) during the morning commuter period 
and northbound (70%) during the evening.  Foundry Street (west of Boston Post Road) 
accommodated 112 (AM) and 61 (PM) vehicles during the peak hour periods. 

 The traffic demand at the Amherst Street/Middle Street intersection reached peak levels from 
7:30 to 8:30 AM with 559 vehicles observed entering the intersection, and again from 4:15 to 
5:15 PM with 582 vehicles observed. The predominant travel direction on Amherst Street was 
eastbound (60%) during the morning commuter period and westbound (65%) during the evening.  
Middle Street (north of Amherst Street) accommodated 75 (AM) and 39 (PM) vehicles during the 
peak hour periods. 
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 The traffic demand at the Christian Hill Road/Foundry Street/Davis Lane intersection reached 
peak levels from 7:45 to 8:45 AM with 125 vehicles observed entering the intersection and again 
from 3:00 to 4:00 PM with 95 vehicles observed.  The predominant travel direction on Christian 
Hill Road was eastbound (71%) during the morning commuter period and westbound (57%) 
during the evening.  Davis Lane (south of Christian Hill Road) accommodated 77 (AM) and 60 
(PM) during the peak hour periods.  During the school peak hour (2:45 to 3:45 PM) Davis Lane 
carried 61 vehicles with the majority (87%) traveling in the northbound direction, and turning 
right on to Foundry Street.   

 The traffic demand at the Main Street/Davis Lane intersection reached peak levels from 7:45 to 
8:45 AM with 197 vehicles observed entering the intersection, and again from 3:00 to 4:00 PM 
with 149 vehicles observed.  The predominant travel direction on Main Street was westbound 
during both the morning (57%) and evening (54%) commuter periods.  Davis Lane (north of 
Main Street) accommodated 97 (AM) and 53 (PM) during the peak hour periods. 

Appendix C contains detail sheets pertaining to the raw turning movement count data. 
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Figure 2A

Pernaw & Company, Inc.

2019 Existing Traffic Volumes - AM Peak Hour

NORTH

Traffic Impact and Site Access Study, Proposed Residential Developments, Amherst, New Hampshire
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Figure 2B

Pernaw & Company, Inc.

2019 Existing Traffic Volumes - School Peak Hour - Wednesday

NORTH

Traffic Impact and Site Access Study, Proposed Residential Developments, Amherst, New Hampshire
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Figure 2C

Pernaw & Company, Inc.

2019 Existing Traffic Volumes - School Peak Hour - Thursday

NORTH

Traffic Impact and Site Access Study, Proposed Residential Developments, Amherst, New Hampshire
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Figure 2D

Pernaw & Company, Inc.

2019 Existing Traffic Volumes - PM Peak Hour

NORTH

Traffic Impact and Site Access Study, Proposed Residential Developments, Amherst, New Hampshire
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NO-BUILD TRAFFIC VOLUMES 

The No-Build traffic projections (without the proposed residential developments) for 2021 and 
2031 are summarized on Figure 3 through Figure 6.  These projections are based on the higher of 
the two 2019 traffic count days, a two-percent annual background traffic growth rate 
(compounded annually) to account for normal background traffic growth, and a seasonal 
adjustment factor of 1.15 to reflect peak-month conditions. 

The future traffic projections contained herein are intended to reflect worst-case, peak-month, 
peak-hour conditions.  The calculations pertaining to the derivation of the annual background 
traffic growth rate and the seasonal adjustment factors are contained in Appendix D. 
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Figure 3

Pernaw & Company, Inc.

2021 No-Build Traffic Volumes - AM Peak Hour

NORTH

Traffic Impact and Site Access Study, Proposed Residential Developments, Amherst, New Hampshire
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Figure 4

Pernaw & Company, Inc.

2021 No-Build Traffic Volumes - PM Peak Hour

NORTH

Traffic Impact and Site Access Study, Proposed Residential Developments, Amherst, New Hampshire
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Figure 5

Pernaw & Company, Inc.

2031 No-Build Traffic Volumes - AM Peak Hour

NORTH

Traffic Impact and Site Access Study, Proposed Residential Developments, Amherst, New Hampshire
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Figure 6

Pernaw & Company, Inc.

2031 No-Build Traffic Volumes - PM Peak Hour

NORTH

Traffic Impact and Site Access Study, Proposed Residential Developments, Amherst, New Hampshire

27
73

24
67

183174

2
3
2
0
6

1

12
22
20

1
3

5
1
8
4
4

35
30
21

144 129

795

822

1
2
8

0

0

418

418

2
9
0 0

0 8
7

0

274

0
1
8
7

0
0

U

1
0
1
6

U

U U

0
0

5
263
6

5 6 2
3

20
521
1

1 2
1
0

6
8 101

357
40

8
0

4
3
2
2
0

6
183
43

670

825

818

769 800 828

59

13

US PM PEAK HOUR

274

0

0 0

55
0

46
0

0

101101
U

2 2
0
8

0

1
13
1

0
9
22 4

3
5
0
3 7

3189

714

784

U

1
2
6
0

23
6

28
10

88

69 121
U

77



 

1974A 19

SITE GENERATED TRAFFIC 

To estimate the quantity of vehicle-trips that will be produced by the TransFarmations and 
Clearview development projects, Pernaw & Company, Inc. considered the standardized trip-
generation rates and equations published by the Institute of Transportation Engineers (ITE)1 and 
compared these with “local” trip generation estimates that were derived from traffic counts 
conducted in Amherst, New Hampshire on Bloody Brook Road (east of Christian Hill Road).     

The following table demonstrates that the ITE trip equations under-estimate the AM peak hour 
trips and over-estimate the PM peak hour trips actually generated by the residences on Bloody 
Brook Road.  Consequently, to produce conservatively high trip generation estimates for the two 
proposed development projects, the AM peak hour ITE-based estimates were increased by 
approximately +25%.  The PM peak hour ITE-based estimates (adjustment = 1.00) are 
approximately +20% higher than was actually observed in Amherst. 
 

Wednesday Thursday Average

ITE Trip 

Estimate 2

Amherst 

Adjustment 

Factor

30 trips 31 trips 31 trips 25 trips 1.25

26 trips 23 trips 25 trips 30 trips 1.00

1 Turning M ovement Count Conducted on December 11 and 12, 2019

2 Based on 28 existing dwelling units and trip equation method

Table 1A Trip Generation Rates: ITE vs. Local Rate

Bloody Brook Road Subdivision Trips 1

   AM Peak Hour

   PM Peak Hour

 

Table 1B summarizes the trip generating characteristics for the two development projects based 
upon ITE Land Use Code 210 (Single-Family Detached Housing), the “Amherst Adjustment 
Factors” cited above, and the number of dwelling units as the independent variable.  The two 
development projects combined are expected to generate approximately 137 vehicle-trips (35 
arrivals, 102 departures) during the weekday AM peak hour and 144 vehicle-trips (91 arrivals, 53 
departures) during the weekday PM peak hour, on an average weekday basis.   

All vehicle-trips associated with the proposed residential developments are classified as 
“primary” trips, or new trips to the area.  Appendix E contains the trip generation computations 
for the proposed residential developments, along with diagrams that summarize the distribution 
of the primary trips at the various study area intersections. 

 

 
1 Institute of Transportation Engineers, Trip Generation Manual, tenth edition (Washington, D.C., 2017). 
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BUILD PROJECTIONS 

The traffic increases associated with each development project are summarized on Figure 7 
(AM) and Figure 8 (PM) and are based on the trip generation estimates in Table 1B, and the 
expectation that the primary trips will be distributed in the following manner:    

Gateway TransFarmations Clearview - West Clearview - East

To / From Points North via Boston Post Road 0% 15% 0%

To / From Points North via New Boston 0% 0% 15%

To / From Points East via Amherst St 45% 45% 45%

To / From Points South via Boston Post Rd. 30% 35% 35%

To / From Points West via Amherst Street 10% 5% 5%

To / From Points West via Christian Hill Road 15% 0% 0%

100% 100% 100%  

These percentages were based on the analysis of: 1) the census commuting pattern data, 2) the 
turning movement count that was conducted at Bloody Brook Road and 3) our local knowledge 
of the study area. 

The Build traffic projections with the proposed Clearview and TransFarmations developments 
for 2021 (opening year) and 2031 (horizon year) are summarized on Figure 9 through Figure 12.  
These projections are based on the No-Build traffic volumes and the traffic increases for each 
development (Figure 7 and Figure 8). 
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Figure 7

Pernaw & Company, Inc.

Site Generated Traffic Volumes - AM Peak Hour

NORTH

Traffic Impact and Site Access Study, Proposed Residential Developments, Amherst, New Hampshire
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Figure 8

Pernaw & Company, Inc.

Site Generated Traffic Volumes - PM Peak Hour

NORTH

Traffic Impact and Site Access Study, Proposed Residential Developments, Amherst, New Hampshire
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Figure 9

Pernaw & Company, Inc.

2021 Build Traffic Volumes - AM Peak Hour

NORTH

Traffic Impact and Site Access Study, Proposed Residential Developments, Amherst, New Hampshire
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Figure 10

Pernaw & Company, Inc.

2021 Build Traffic Volumes - PM Peak Hour

NORTH

Traffic Impact and Site Access Study, Proposed Residential Developments, Amherst, New Hampshire
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Figure 11

Pernaw & Company, Inc.

2031 Build Traffic Volumes - AM Peak Hour

NORTH

Traffic Impact and Site Access Study, Proposed Residential Developments, Amherst, New Hampshire
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Figure 12

Pernaw & Company, Inc.

2031 Build Traffic Volumes - PM Peak Hour

NORTH

Traffic Impact and Site Access Study, Proposed Residential Developments, Amherst, New Hampshire
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IMPACT SUMMARY 

TRAFFIC VOLUME INCREASES 

The net impact that the proposed residential developments will have on the study area 
intersections can be estimated by comparing the No-Build traffic projections with the Build 
projections.  The impacts from each development are summarized on Figure 13 and shows that 
the following study area intersections will be impacted by both development projects: 

 Boston Post Road / Foundry Street:  AM = +51 from TransFarmations, +61 from Clearview 
                                                           PM = +57 from TransFarmations, + 60 from Clearview  

 Boston Post Road / Main Street:   AM = +51 from TransFarmations, +61 from Clearview 
                                                       PM = +57 from TransFarmations, + 60 from Clearview  

 Boston Post Road / Amherst Street:  AM = +51 from TransFarmations, +57 from Clearview 
                                                           PM = +57 from TransFarmations, + 55 from Clearview  

 Main Street / Davis Street:   AM = +6 from TransFarmations, +4 from Clearview 
                                              PM = +6 from TransFarmations, +5 from Clearview  

 
The following study area intersection is expected to be impacted primarily by the 
TransFarmations development:  

 Christian Hill / Foundry / Davis: AM = +57 from TransFarmations, negligible from Clearview 
                                                     PM = +63 from TransFarmations, negligible from Clearview  

In terms of percentage increases in overall traffic demand, site traffic from both developments is 
expected to increase the utilization of the Boston Post Road/Foundry Street intersection by +14% 
(AM) and +18% (PM) during the peak hour periods.  Similarly, the Boston Post Road/Main 
Street intersection is expected to accommodate increases of +13% (AM) and +15% (PM), and 
the Boston Post Road/Amherst Street signalized intersection by +9% during both peak hour 
periods.   

To put these impacts into perspective, the NHDOT short-term count station on NH122 (south of 
Baboosic Lake Road) in 2017 revealed that normal variations in random traffic flow from one 
day to the next accounted for changes up to +12% during the weekday PM peak hour.  A similar 
NHDOT count on Boston Post Road (over Beaver Brook) indicated that changes of up to +18% 
occurred during the PM peak hour.  From this it is reasonable to conclude that the combined 
traffic increases associated with the TransFarmations and Clearview developments are 
comparable to the changes in traffic demand that currently occur in Amherst due to random 
traffic flow from one day to the next.     
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Figure 13
Traffic Impact and Site Access Study, Proposed Residential Developments, Amherst, New Hampshire

 Pernaw & CompanyPernaw & Company, Inc

Clearview

C DE

B

A

G
F

H

I

N
H

1
0
1

TransFarmations

2021 2021

Intersection

No-Build 

Volumes
Trans- 

Farmations Clearview Both

Build 

Volumes
Trans- 

Farmations Clearview Both

A: BPR / Foundary 791 51 61 112 903 6% 8% 14%

B: BPR / Main 877 51 61 112 989 6% 7% 13%

C: BPR / Amherst 1264 51 57 108 1372 4% 5% 9%

D: Amherst / Middle 668 30 32 62 730 4% 5% 9%

E: Main / Davis 234 6 4 10 244 2% 2% 4%

F: CHR / Foundry / Davis 149 57 0 57 206 38% 0% 38%

G: CHR / Proposed Road A 81 62 0 62 143 77% 0% 77%

H: BPR / Proposed Road B 353 0 37 37 390 0% 10% 10%

I: NBR / Proposed Road C 183 0 34 34 217 0% 19% 19%

Overall Study Area: 4600 308 286 594 5194 7% 6% 13%

2021 2021

Location

No-Build 

Volumes
Trans- 

Farmations Clearview Both

Build 

Volumes
Trans- 

Farmations Clearview Both

A: BPR / Foundary 665 57 60 117 782 9% 9% 18%

B: BPR / Main 776 57 60 117 893 7% 8% 15%

C: BPR / Amherst 1264 57 55 112 1376 5% 4% 9%

D: Amherst / Middle 697 33 31 64 761 5% 4% 9%

E: Main / Davis 178 6 5 11 189 3% 3% 6%

F: CHR / Foundry / Davis 114 63 0 63 177 55% 0% 55%

G: CHR / Proposed Road A 83 68 0 68 151 82% 0% 82%

H: BPR / Proposed Road B 343 0 37 37 380 0% 11% 11%

I: NBR / Proposed Road C 224 0 33 33 257 0% 15% 15%

Overall Study Area: 4344 341 281 622 4966 8% 6% 14%

Site Generated Volumes Percentage Increases

Weekday AM Peak Hour

Site Generated Volumes Percentage Increases

Weekday PM Peak Hour



 

1974A 30

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 five existing and three proposed unsignalized study area intersections 
from a capacity and delay standpoint.  These intersections were analyzed according to the 
methodologies of the Highway Capacity Manual 20102 as replicated by the latest edition of the 
Synchro Signal Timing Software (Version 10), which is capable of analyzing unsignalized 
intersections as well. 

Capacity and Level of Service (LOS) calculations pertaining to unsignalized intersections 
address the quality of service for those vehicles turning into and out of the intersecting side street 
or driveway.  The availability of adequate gaps in the traffic stream on the major street actually 
controls the potential capacity for vehicle movements to and from the minor approaches.  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. 

Level of

Service

A

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

Table 2
Level-of-Service Criteria for

Unsignalized Intersections

Control Delay

(seconds/vehicle)

< 10.0

> 50.0

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

 

 
2 Transportation Research Board, Highway Capacity Manual (Washington, D.C., 2010). 
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Boston Post Road/Foundry Street – The analysis of this intersection is summarized on Table 3.  
It should be noted that the capacity analysis methodology is not capable of reflecting the use of 
police officer control during the morning and school peak hour periods.  The analysis indicates 
that the departure movements from the Foundry Street approaches will operate below capacity in 
the 2021 opening year, without police officer control, regardless of the two development 
projects.  By 2031 the eastbound approach would become capacity deficient during the morning 
peak hour period with both development projects fully occupied, and no police officer control.  
This means that continued use of police officer control is advisable at this intersection during the 
morning peak hour period.  The left-turn movements from Boston Post Road on to Foundry 
Street will operate at LOS A during all hours of the day through the horizon year and beyond 
with the developments fully occupied.    

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

2019 Existing 8.3 0.02 A <1 7.7 0.02 A <1

2021 No Build 8.6 0.03 A <1 7.8 0.03 A <1

2021 Build 8.8 0.05 A <1 8.0 0.06 A <1

2031 No Build 9.0 0.04 A <1 8.0 0.04 A <1

2031 Build 9.3 0.06 A <1 8.2 0.07 A <1

2019 Existing 19.2 0.39 C 2 11.2 0.05 B <1

2021 No Build 28.0 0.56 D 3 12.0 0.07 B <1

2021 Build 50.7 0.82 F 7 12.2 0.12 B <1

2031 No Build 72.0 0.89 F 8 13.6 0.10 B <1

2031 Build 179.9 1.25 F 16 14.1 0.17 B 1

2019 Existing 17.7 0.07 C <1 14.7 0.06 B <1

2021 No Build 22.0 0.10 C <1 17.0 0.09 C <1

2021 Build 30.9 0.15 D 1 20.9 0.11 C <1

2031 No Build 32.1 0.18 D 1 21.1 0.13 C <1

2031 Build 55.3 0.29 F 1 26.7 0.17 D 1

2019 Existing 0.0 0.00 A <1 0.0 0.00 A <1

2021 No Build 0.0 0.00 A <1 0.0 0.00 A <1

2021 Build 0.0 0.00 A <1 0.0 0.00 A <1

2031 No Build 0.0 0.00 A <1 0.0 0.00 A <1

2031 Build 0.0 0.00 A <1 0.0 0.00 A <1

1 HCM Delay (seconds per vehicle), 2 HCM Volume to Capacity Ratio, 3 HCM Level of Service, 4 HCM 95th Percentile Queue (vehicles)
5 HCM results do not reflect Police Off icer Control during school hours

  Boston Post Road - NB LT 

  Foundry Street - EB LT & TH & RT

  Foundry Street - WB LT & TH & RT

  Boston Post Road - SB LT

Table 3
STOP-Controlled Intersection Capacity Analysis

Boston Post Road / Foundry Street

Weekday AM Peak Hour 5 Weekday PM Peak Hour

 

Appendix F contains the computations pertaining to these analyses.  
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Boston Post Road/Main Street – This intersection currently operates with stop sign control on 
all four approaches.  The primary advantage associated with All-Way-Stop Control (AWSC) is 
that vehicle delays occur on each of the four approaches rather than being confined and 
concentrated on the two minor approaches.  The primary disadvantage with AWSC is that 
intersection capacity is reduced.  The analysis of this intersection is summarized on Table 4 and 
indicates that the southbound and northbound approaches on Boston Post Road have the least 
available capacity during the AM and PM peak hour periods, respectively.  By 2031, the 
southbound approach will be capacity deficient during the AM peak hour, both with and without 
site traffic from the two proposed developments.  This means that vehicle queues and delays will 
become longer in future years.  Oftentimes drivers will continue to seek alternate routes during 
peak times.  Police officer control, similar to the Foundry Street intersection, could remedy this 
situation.  Appendix F contains the computations pertaining to these analyses. 
 

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

2019 Existing 6.9 0.37 A 86 8.7 0.53 A 104

2021 No Build 7.4 0.47 A 91 9.8 0.67 A 129

2021 Build 8.0 0.54 A 102 10.7 0.79 B 146

2031 No Build 9.8 0.63 A 151 12.6 0.86 B 181

2031 Build 9.2 0.70 A 129 17.4 1.00 C 323

2019 Existing 5.2 0.11 A 53 4.8 0.14 A 50

2021 No Build 3.3 0.14 A 53 5.1 0.17 A 56

2021 Build 5.8 0.15 A 53 5.3 0.19 A 51

2031 No Build 5.8 0.19 A 54 5.6 0.23 A 60

2031 Build 6.1 0.21 A 57 5.8 0.26 A 56

2019 Existing 5.4 0.20 A 56 4.7 0.08 A 50

2021 No Build 5.9 0.26 A 67 5.2 0.11 A 53

2021 Build 6.1 0.28 A 65 5.1 0.11 A 50

2031 No Build 6.8 0.36 A 68 5.5 0.14 A 55

2031 Build 7.1 0.38 A 75 6.9 0.15 A 54

2019 Existing 7.6 0.70 A 119 5.0 0.30 A 56

2021 No Build 9.3 0.88 A 165 5.6 0.38 A 69

2021 Build 12.8 1.04 B 238 5.9 0.48 A 73

2031 No Build 20.9 1.15 C 376 6.1 0.50 A 75

2031 Build 27.6 1.33 D 446 9.2 0.62 A 133

1 Sim Traff ic Delay (seconds per vehicle), 2 HCM Volume to Capacity Ratio, 3 Sim Traff ic Level of Service, 4 Sim Traff ic 95th Percentile Queue (feet)

  Main Street - WB LT & TH & RT

  Boston Post Road - SB LT & TH & RT

Table 4
All-Way STOP-Controlled Intersection Capacity Analysis

Boston Post Road / Main Street

  Main Street - EB LT & TH & RT

  Boston Post Road - NB LT & TH & RT

Weekday AM Peak Hour Weekday PM Peak Hour
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Amherst Street/Middle Street – The analysis of this intersection is summarized on Table 5 and 
indicates that the departure movement from Middle Street will operate at LOS C or higher during 
all hours of the day through the horizon year, regardless of the proposed residential 
developments.  The left-turn movements from Amherst Street (eastbound and westbound) will 
also operate at LOS A during all hours of the day through the horizon year.  This means that 
vehicle delays and vehicle queuing will remain short.  Appendix F contains the computations 
pertaining to these analyses.  

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

2019 Existing 7.7 0.00 A <1 8.1 0.00 A <1

2021 No Build 7.9 0.00 A <1 8.3 0.00 A <1

2021 Build 7.9 0.00 A <1 8.4 0.00 A <1

2031 No Build 8.0 0.01 A <1 8.6 0.01 A <1

2031 Build 8.1 0.01 A <1 8.8 0.01 A <1

2019 Existing 8.1 0.00 A <1 7.6 0.00 A <1

2021 No Build 8.3 0.00 A <1 7.7 0.00 A <1

2021 Build 8.5 0.00 A <1 7.7 0.00 A <1

2031 No Build 8.6 0.00 A <1 7.8 0.00 A <1

2031 Build 8.8 0.00 A <1 7.8 0.00 A <1

2019 Existing 13.9 0.13 B <1 12.9 0.07 B <1

2021 No Build 16.0 0.18 C 1 14.3 0.09 B <1

2021 Build 17.4 0.20 C 1 15.3 0.10 C <1

2031 No Build 20.4 0.27 C 1 17.0 0.14 C 1

2031 Build 22.9 0.31 C 1 18.3 0.15 C 1

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

  Amherst Street - EB LT & TH & RT

  Amherst Street - WB LT & TH & RT

  Middle Street - SB LT & TH & RT

Table 5
STOP-Controlled Intersection Capacity Analysis

Amherst Street / Middle Street

Weekday AM Peak Hour Weekday PM Peak Hour

 

Proposed Site Access Roads A, B & C – The analysis of the three site access road intersections 
on Christian Hill Road, Boston Post Road and New Boston Road is summarized on Tables 6, 7 
and 8, respectively.   In all cases all applicable turning movements to and from site access roads 
will operate well below capacity and at LOS B or higher during all hours of the day through the 
2031 horizon year with both developments fully occupied.  Appendix F contains the 
computations pertaining to these analyses.  
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Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4

2021 Build 7.4 0.01 A <1 7.4 0.02 A <1

2031 Build 7.4 0.01 A <1 7.4 0.02 A <1

  Proposed Road A - EB Left & Right Turn Departures 

2021 Build 9.0 0.04 A <1 8.8 0.02 A <1

2031 Build 9.1 0.04 A <1 8.8 0.02 A <1

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

Table 6
STOP-Controlled Intersection Capacity Analysis

Christian Hill Road / Proposed Road A

  Christian Hill Road - NB Left-Turn Arrivals 

Weekday AM Peak Hour Weekday PM Peak Hour

 

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

2021 Build 7.4 0.00 A <1 7.9 0.00 A <1

2031 Build 7.4 0.00 A <1 8.1 0.00 A <1

  Proposed Road B - SB Left & Right Turn Departures 

2021 Build 10.8 0.05 B <1 11.4 0.03 B <1

2031 Build 11.5 0.05 B <1 12.2 0.03 B <1

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

  Boston Post Road - EB Left-Turn Arrivals 

Table 7
STOP-Controlled Intersection Capacity Analysis

Boston Post Road / Proposed Road B

Weekday AM Peak Hour Weekday PM Peak Hour

 

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

2021 Build 7.6 0.01 A <1 7.4 0.01 A <1

2031 Build 7.7 0.01 A <1 7.4 0.01 A <1

  Proposed Road C - EB Left & Right Turn Departures 

2021 Build 9.4 0.03 A <1 9.0 0.02 A <1

2031 Build 9.7 0.04 A <1 9.2 0.02 A <1

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

  New  Boston Road - NB Left-Turn Arrivals 

Table 8
STOP-Controlled Intersection Capacity Analysis

New Boston Road / Proposed Road C

Weekday AM Peak Hour Weekday PM Peak Hour
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Supplemental Intersections - Davis Lane – The analysis of the Christian Hill Road/Foundry 
Road/Davis Lane and Main Street/Davis Lane intersections is summarized on Table 9 and Table 
10, respectively.  In all cases all applicable traffic movements will operate well below capacity 
through 2031 with the proposed developments fully occupied.  The departure movements from 
both Davis Lane approaches will operate at LOS B or higher during all hours of the day through 
the horizon year.  The left-turn arrival movement from Foundry Road and Main Street (to Davis 
Lane) will operate at LOS A during all hours of the day through 2031 (see Appendix F). 

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

2019 Existing 9.4 0.12 A <1 9.3 0.16 A 1

2021 No Build 9.6 0.14 A 1 9.5 0.19 A 1

2021 Build 10.1 0.16 B 1 10.0 0.22 B 1

2031 No Build 9.9 0.18 A 1 9.9 0.24 A 1

2031 Build 10.4 0.20 B 1 10.4 0.27 B 1

  Foundry Road - WB Left-Turn Arrivals

2019 Existing 7.4 0.00 A <1 7.3 0.01 A <1

2021 No Build 7.4 0.00 A <1 7.3 0.01 A <1

2021 Build 7.5 0.00 A <1 7.4 0.01 A <1

2031 No Build 7.4 0.00 A <1 7.3 0.01 A <1

2031 Build 7.6 0.00 A <1 7.4 0.01 A <1

  Davis Lane - NB Left & Right-Turn Departures

Table 9
STOP-Controlled Intersection Capacity Analysis

Christian Hill Road / Foundry Road / Davis Lane

Weekday AM Peak Hour Weekday PM Peak Hour

 
 

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

2019 Existing 7.8 0.02 A <1 7.5 0.02 A <1

2021 No Build 7.9 0.03 A <1 7.5 0.03 A <1

2021 Build 7.9 0.03 A <1 7.5 0.03 A <1

2031 No Build 8.0 0.03 A <1 7.6 0.03 A <1

2031 Build 8.0 0.04 A <1 7.6 0.04 A <1

  Davis lane - SB Left & Right-Turn Departures

2019 Existing 10.2 0.07 B <1 9.8 0.04 A <1

2021 No Build 10.7 0.09 B <1 10.1 0.05 B <1

2021 Build 10.7 0.10 B <1 10.2 0.06 B <1

2031 No Build 11.4 0.12 B <1 10.6 0.07 B <1

2031 Build 11.5 0.13 B <1 10.7 0.07 B <1

  Main Street - EB Left-Turn Arrivals

Table 10
STOP-Controlled Intersection Capacity Analysis

Main Street / Davis Lane

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

The Boston Post Road/Amherst Street signalized intersection was also analyzed utilizing the 
methods of the Highway Capacity Manual 20003 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. 

Level of

Service

A

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

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

Table 11
Level-of-Service Criteria for

Signalized Intersections

Control Delay

(seconds/vehicle)

< 10.0

 

The Boston Post Road/Amherst Street intersection results are summarized on Table 12.  The 
analysis shows that this intersection is currently operating below capacity during the morning 
and evening peak hour periods, and will continue to do so in the opening year with both 
residential development projects fully occupied.  However, the 2031 long-range analysis 
indicates that during the morning peak hour certain lane groups within the intersection will be 
operating close to (without developments) or slightly over capacity (with developments).  It 
should be noted that these findings apply to 2031 peak-month conditions only (not the other 11 
months), and it reflects traffic conditions during the peak 15-minute interval within the peak hour 
(not the whole hour).  This intersection is projected to operate below capacity during the 2031 
PM peak hour with the two proposed developments fully occupied.  In terms of Level of Service, 
the overall intersection is projected to operate at LOS D or higher during all hours of the day 
through 2031, with both residential development projects fully occupied.   

This analysis also confirmed that the traffic signal timing parameters (allocation of “green” time 
and cycle lengths) should be updated as traffic increases inevitably occur in future years.  The 
NHDOT maintains this traffic signal system.  Appendix G contains the computations pertaining 
to these analyses.         

 

 
3Transportation Research Board, Highway Capacity Manual (Washington, D.C., 2000).  
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AUXILIARY TURN LANE WARRANTS ANALYSIS 

Left-Turn Treatment – The type of treatment needed to accommodate a left-turning vehicle 
from any street or highway to an intersecting side street can range from no treatment, where 
turning volumes are low; to the provision of a bypass lane for through traffic to travel around 
left-turning vehicles; to the addition 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 three proposed Site Access Road intersections using NCHRP 457 guidelines is 
summarized on Table 13 and it indicates that left-turn treatment will not be warranted for 
vehicles entering these developments.  This finding is due in part to the very low number of 
vehicles turning left into these developments and the relatively low number of approaching and 
opposing through vehicles during the peak hour periods.   

Right-Turn Treatment – At unsignalized intersections, the type of treatment needed to 
accommodate right-turning vehicles from any street or highway to any intersecting side street 
can range from radius only, where turning volumes are low; to the provision of a short 10:1 
taper; to the addition of an exclusive right-turn lane, where turning volumes and through traffic 
volumes are significant. 

Analysis of the three proposed Site Access Road intersections using NCHRP 457 guidelines is 
summarized on Table 14 and it confirms that right-turn treatment is also not warranted for 
vehicles entering these developments.  This finding is due to the relatively low number of 
approaching vehicles and the percentage that turns right into each development.  

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 three proposed Site Access Road intersections using NCHRP 457 guidelines is 
summarized on Table 15 and it confirms that one shared lane (for left-turn and right-turn 
departures) for exiting vehicles from each development is sufficient for the anticipated traffic 
volumes. The results of these analyses are summarized below.   

The calculations pertaining to the auxiliary turn lane warrants analyses are found in Appendix H.   
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2031 AM Build 

Volumes

2031 PM Build 

Volumes

2031 AM Build 

Volumes

2031 PM Build 

Volumes

2031 AM Build 

Volumes

2031 PM Build 

Volumes

  Peak Hour Inputs

9 25 1 3 8 18

38 84 357 131 48 205

89 69 83 310 184 90

23.7% 29.8% 0.3% 2.3% 16.7% 8.8%

30 30 30 30 30 30

  Limiting Advancing Volume (veh/h) 411 391 >1000 908 419 616

  Conclusion 

NO NO NO NO NO NO

2031 AM Build 

Volumes

2031 PM Build 

Volumes

2031 AM Build 

Volumes

2031 PM Build 

Volumes

2031 AM Build 

Volumes

2031 PM Build 

Volumes

  Peak Hour Inputs

1 5 9 20 1 3

89 69 83 310 184 90

30 30 30 30 30 30

  Limiting Right-Turn Volume (veh/h) >1000 >1000 >1000 >1000 >1000 >1000

  Conclusion 

NO NO NO NO NO NO

2031 AM Build 

Volumes

2031 PM Build 

Volumes

2031 AM Build 

Volumes

2031 PM Build 

Volumes

2031 AM Build 

Volumes

2031 PM Build 

Volumes

  Peak Hour Inputs

127 153 440 441 232 295

85 88 15 14 84 83

34 16 27 14 25 12

  Limiting Minor-Road Volume (veh/h) 644 640 311 310 588 557

  Conclusion 

  Consider TWO Approach Lanes NO NO NO NO NO NO

Christian Hill Road Boston Post Road New Boston Road

Christian Hill Road Boston Post Road New Boston Road

Minor-Road Approach Geometry

Christian Hill Road Boston Post Road New Boston Road

Proposed Site Access Road

Minor-Road Approach Volume

Major-Road Volume (EB-WB)

% Right-Turns on Minor (EB)

Table 15

Speed (mph)

  Add Right-Turn Bay           

Right-Turn Volume (SB)

Total Approach Volume (SB)

Table 14
Right-Turn Lane Warrants Analysis

Proposed Site Access Road

Table 13
Left-Turn Lane Warrants Analysis

Speed (mph)

  Left-Turn Treatment Warranted

Opposing Volume (SB)

Percent Lefts

Left-Turn Volume (NB)

Advancing Volume (NB)

Proposed Site Access Road
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SIGHT DISTANCE 

Providing adequate stopping sight distances at the three proposed Site Access Road intersections 
is essential for safety reasons.  Drivers exiting from these developments should have sufficient 
sight distance when looking left and right so that an approaching vehicle has sufficient time to 
come to a full stop, if necessary.  The stopping sight distance for the 30-mph posted speed limit 
on Christian Hill Road, Boston Post Road, and New Boston Road is 200-feet.  It is recommended 
that at least 305-feet of sight distance (40 mph design speed) be provided at each access road.  
The roadway plans should include “clear sight distance triangles” on each side of the access road 
to ensure that roadside grading, vegetation, any signs do not restrict the line of sight at these new 
intersections.  
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STUDY FINDINGS AND RECOMMENDATIONS 

Based upon the existing conditions data collected at the six existing study area intersections, the 
anticipated traffic increases from the proposed Clearview and TransFarmations developments, 
and the analysis of future traffic levels in the study area, Pernaw & Company, Inc. concludes 
that: 

1. The Automatic Traffic Recorder counts conducted in December 2019 (see Page 6) revealed that 
Boston Post Road (over Beaver Brook) carried approximately 3,000 vehicles per day (vpd), 
whereas New Boston Road (south of Old Mont Vernon Road) carried approximately 1,800 vpd 
and Christian Hill Road (south of Bloody Brook Road) carried 620 vpd.  The highest hourly 
traffic volumes occurred during the typical AM and PM commuter periods.  Traffic volumes 
during the School Peak Hour (typically 3:00 to 4:00 PM) were generally lower than during the 
AM and PM commuter periods.      

2. The Boston Post Road/Amherst Street signalized intersection was the busiest study area 
intersection and 1,057 (AM) and 1,056 (PM) vehicles were observed entering the intersection 
during the peak hour periods (see Figure 2A & 2D).  By way of comparison, this intersection 
accommodated 875 vehicles during the afternoon school peak hour (see Figure 2B).  For 
comparison purposes, the Boston Post Road/Main Street intersection accommodated 647 vehicles 
(PM) and the Boston Post Road/Foundry Street intersection accommodated 556 vehicles (PM).   

3. The trip generation analysis (see Table 1B) shows that the Clearview development will generate 
approximately 71 (AM) and 70 (PM) vehicle-trips during the peak hour periods.  Similarly, the 
TransFarmations development will generate approximately 66 (AM) and 74 (PM) vehicle-trips.  
The majority of site traffic (approximately 85%) from both development projects is expected to 
travel through the village area to reach NH101 via NH122.         

4. The Boston Post Road/Foundry Street intersection is expected to accommodate approximately 
+117 additional vehicles (+57 from TransFarmations; +60 from Clearview) during the PM peak 
hour; or an increase of approximately +18% (+9% from TransFarmations; +9% from Clearview 
per Figure 13).  Analysis of this intersection determined that the eastbound approach will likely 
become capacity deficient during the 2031 AM peak hour period with both development projects 
fully occupied.  This means that police officer control may be needed during the morning peak 
hour period.  During the 2031 PM peak hour all approaches to this intersection are expected to 
operate well below capacity without police officer control.   

5. The Boston Post Road/Main Street intersection is also expected to accommodate approximately 
+117 additional vehicles during the PM peak hour as depicted above; which translates into an 
overall increase of +15% (+7% from TransFarmations; +8% from Clearview).  Analysis of this 
intersection with continued use of All-Way Stop Control indicates that the southbound and 
northbound approaches on Boston Post Road will continue to have the least available capacity 
during the AM and PM peak hour periods, respectively.  By 2031, the southbound approach will 
be capacity deficient during the AM peak hour, both with and without site traffic from the two 
proposed developments.  If/when this occurs, it is reasonable to expect that drivers will continue 
to seek alternate routes through the village area during peak times.  Police officer control, similar 
to the Foundry Street intersection, could remedy this situation.  

6. The Amherst Street/Middle Street intersection is expected to accommodate approximately +64 
additional vehicles (+33 from TransFarmations; +31 from Clearview) during the PM peak hour; 
which translates into an overall increase of +9%.  Analysis of this intersection indicates that the 
departure movements from Middle Street will operate at well below capacity and at LOS C or 
higher during all hours of the day through the 2031 horizon year, regardless of the proposed 
residential developments.   
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7. The Amherst Street/Boston Post Road signalized intersection is expected to accommodate 
approximately +112 additional vehicles (+57 from TransFarmations; +55 from Clearview) during 
the PM peak hour; which translates into an increase of +9%.  Analysis of this intersection using 
the 2031 long-range traffic projections indicates that during the AM peak hour certain approaches 
to the intersection will be operating close to (without developments) or slightly over capacity 
(with developments).  During the 2031 PM peak hour this intersection is projected to operate 
below capacity with the two proposed developments fully occupied.   

8. Analysis of the Christian Hill Road/Foundry Road/Davis Lane and Main Street/Davis Lane 
intersections shows that all applicable traffic movements will operate well below capacity 
through 2031 with the two proposed developments fully occupied.  The departure movements 
from both Davis Lane approaches will operate at LOS B or higher during the AM and PM peak 
hour periods through the horizon year.   

9. Analysis of the proposed site access road intersections on Christian Hill Road, Boston Post Road 
and New Boston Road demonstrates that all applicable turning movements will operate well 
below capacity and at LOS B or higher during all hours of the day through the 2031 horizon year 
with both developments fully occupied.  Auxiliary turn lanes are not needed at these new 
intersections.  This means that a single general-purpose travel lane on each approach to these 
intersections is sufficient for the anticipated traffic volumes.  It is recommended that “clear sight 
distance triangles” be established at each new access road intersection to ensure that at least 305-
feet of stopping sight distance (40 mph design speed) is available for exiting drivers when 
looking left and looking right from the minor approaches.  The areas adjacent to the new 
intersections should include any necessary roadside re-grading and removal of roadside 
vegetation/plantings to ensure that adequate sight lines are maintained throughout the year.  The 
three proposed access road approaches to the major street should operate under stop sign control 
(MUTCD #R1-1) and be delineated with an 18-inch solid white stop line. 

The “front door” impacts of both development projects are minimized by having multiple 
access points on the adjacent street system.  Clearview is actually comprised of two smaller 
developments that are separate and distinct; each with a site access road that intersects a 
different street.  Similarly, traffic from the TransFarmations development will be dispersed 
amongst six separate access points on Christian Hill Road; including one private driveway, 
five “shared” driveways and one site access road.   

Both development projects benefit from having multiple access routes to reach NH122 west 
(Milford), NH122 south (Hollis) and NH101.  There are also alternative travel routes through 
the village area, using Boston Post Road, Main Street or Middle Street to reach NH122.  
Clearview residents traveling to/from points east on NH101 can avoid the village area 
entirely by utilizing the Jones-Mack Hill-Manchester-Narraganset Road route.  The 
availability of multiple travel routes means that site traffic will be dispersed rather than 
confined to one single route.   

While it is obvious that all new development projects create traffic impacts, this study has 
determined that the combined impact of TransFarmations and Clearview will not 
significantly alter the prevailing traffic conditions in Amherst on an overall basis.  The fact 
that there is a myriad of travel routes through the village area, and that these will continue to 
be utilized to varying degrees depending upon the time of day, means that the impacts 
identified in this study are conservatively overstated.  Based on the traffic projections 
contained herein, the combined impact of both developments is generally comparable to the 
traffic changes that currently occur in Amherst, from one random day to the next.          
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It is important to note that in most traffic studies in New Hampshire we find that the PM peak 
hour represents the highest hourly traffic volume during a typical weekday.  In this case, this 
study shows that the traffic volumes in the village area are highest during the AM peak hour 
as a result of the two nearby schools.  From the data contained herein, it is clear that the 
traffic impact associated with the two schools far exceeds the impact from the two proposed 
developments.   

   

 

 

 

 

 

 

 

 
















































































































































































































































































































































































































































































































































































