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TECHNICAL MEMORANDUM 

 
181 BALLARDVALE STREET, SUITE 202, WILMINGTON, MA  01887    TELEPHONE: (978) 570-2999    FACSIMILE: (978) 658-3044 

An Equal Opportunity Employer

REF: MAX-2016179 

 

DATE: March 14, 2017 

 

TO: Mr. Keith Martel 

 Sterling Homes, LLC 

 724 East Industrial Park Drive, #13 

 Manchester, New Hampshire  03109 

 

FROM: Ms. Heather L. Monticup, P.E., Senior Project Manager 

 Mr. Zachary P. Greene, E.I.T., Engineer 

 

RE: Traffic Impact and Access Study 

 Residential Development 

 41 Chester Road – Raymond, New Hampshire 

 

 

 

 

INTRODUCTION 

 

 

Greenman-Pedersen, Inc. (GPI) has prepared this Traffic Impact and Access Study (TIAS) for a 

proposed residential development (“Project’) to be located at 41 Chester Road (NH Route 102) 

in Raymond, New Hampshire.  The site currently occupies a farm house with two driveways.  As 

proposed, the existing farm house will be razed and 43 buildings will be constructed containing 

4 townhomes in each building for a total of 172 units.  Access and egress to the site will be 

provided via one driveway on Chester Road (NH Route 102) west of Brown Road.  In addition, 

one gated emergency-only driveway will be provided as an extension of Genco Way which 

currently exists. 

 

The site is bounded by Park Place to the southwest, Chester Road (NH Route 102) to the 

southeast, and undeveloped land to the north.  Since Chester Road (NH Route 102) is a state-

maintained roadway, the project will require a state-issued Driveway Permit.  The site location in 

relation to the surrounding roadways is shown on the map on Figure 1.  This study has been 

prepared in conformance with the Town of Raymond and current New Hampshire Department of 

Transportation (NHDOT) guidelines for a TIAS.  A Traffic Study Outline was prepared for the 

project and submitted to NHDOT for review and approval.  It was determined that a Scoping 
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Meeting was not necessary and the TIAS could follow the information set forth in the Traffic 

Study Outline.  The Traffic Study Outline is provided in the Appendix for reference. 

 

 

 

EXISTING CONDITIONS 

 

 

Evaluation of the traffic impacts associated with the proposed Project requires an assessment of 

existing and projected traffic volumes on the adjacent streets, the volume of traffic expected to 

be generated by the Project, and the impact this traffic will have on the adjacent streets and 

intersections.  In preparing this study for the proposed site development, the following 

intersections have been analyzed: 

 

· Chester Road (NH Route 102) at Brown Road 

· Chester Road (NH Route 102) at Park Place 

 

Descriptions of the geometric characteristics of the study area intersection and roadways are 

provided below. 

 

Chester Road (NH Route 102) 

 

Chester Road (NH Route 102) is under the jurisdiction of the NHDOT and is classified as a 

Major Collector.  NH Route 102 is an east-west roadway, however, runs north-south in the 

vicinity of the Project.  Accordingly, Chester Road is oriented in the north-south direction for 

purposes of this traffic study. 

 

Chester Road (NH Route 102) at Brown Road 

 

Brown Road intersects Chester Road (NH Route 102) from the east to form a T-type, 

unsignalized intersection.  Land uses in the vicinity consist of residential uses.  The Brown Road 

westbound approach consists of one general purpose lane approximately 12-feet wide in each 

direction, with 1-foot shoulders.  At the STOP line, the lane flares out to a width of 

approximately 40 feet, allowing vehicles turning right to bypass through and left-turning 

vehicles, though there is no striping separating these lanes.  The Chester Road (NH Route 102) 

northbound and southbound approaches consist of one general purpose lane in each direction.  

Each lane is approximately 12-feet wide with 5-foot shoulders.  Directional flow along Chester 

Road (NH Route 102) and Brown Road is separated by a double-yellow centerline.  The posted 

speed limit along Chester Road (NH Route 102) is 40 miles per hour (mph) and the statutory 

speed along Brown Road is 30 mph.  No crosswalks or sidewalks are provided at the 

intersection.  
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Chester Road (NH Route 102) at Park Place 

 

Park Place intersects Chester Road (NH Route 102) from the northwest to form a T-type, 

unsignalized intersection.  Land uses in the vicinity consist of residential uses.  The Park Place 

southeast approach consists of one general purpose lane approximately 12-feet wide with no 

shoulders.  At the STOP line, the lane flares out to a width of approximately 18 feet, allowing 

vehicles turning right to bypass through and left-turning vehicles, though there is no striping 

separating these lanes.  The Chester Road (NH Route 102) northbound and southbound 

approaches consist of one general purpose lane in each direction.  Each lane is approximately 

12 feet wide with 2-foot shoulders.  Directional flow along Chester Road (NH Route 102) and 

Park Place is separated by a double-yellow centerline.  The posted speed limit along Chester 

Road (NH Route 102) is 40 mph and the statutory speed along Park Place is 30 mph.  No 

crosswalks or sidewalks are provided at the intersection. 

 

 

Traffic Volumes 
 

Base traffic conditions within the study area were developed by conducting manual turning 

movement counts (TMCs), vehicle classification counts, and automatic traffic recorder (ATR) 

counts in February 2017.  TMCs and vehicle classification counts were performed during the 

weekday AM peak period (7:00 AM to 9:00 AM) and weekday PM peak period (4:00 PM to 

6:00 PM).  The ATR was used to obtain weekday daily traffic volumes on Chester Road 

(NH Route 102) adjacent to the Project.  All traffic count data are provided in the Appendix. 

 

Traffic on a given roadway typically fluctuates throughout the year depending on the area and 

the type of roadway.  Based on NHDOT guidelines for the preparation of a traffic study, existing 

traffic volumes must represent the peak of the monthly average peak-hour conditions.  To 

determine if the data needed to be adjusted to account for this fluctuation, seasonal adjustment 

and historical count data provided by NHDOT were reviewed.1  This information revealed that 

the February weekday traffic volumes are 20.9 percent lower than peak-month conditions.  

Additionally, this information indicated that the February traffic volumes are 16.4 percent lower 

than the peak-month volumes during weekday AM peak period, and 18.4 percent lower than the 

peak-month volumes during weekday PM peak period.  Therefore, the February traffic counts 

were upwardly adjusted to reflect peak-month conditions, as needed.  The NHDOT seasonal 

adjustment factors are provided in the Appendix. 

 

Table 1 summarizes the existing adjusted traffic volumes on Chester Road (NH Route 102) 

adjacent to the site.  The 2017 Existing weekday AM and weekday PM peak-hour traffic volume 

networks are shown on Figure 2.  

                                                 
1 New Hampshire Department of Transportation Traffic Volume Report; 2014 and 2015, Group 4 averages. 
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Table 1 

EXISTING TRAFFIC-VOLUME SUMMARY 

 
 

 

Location/Time Period 

Daily Volume 

(vpd) a 

Peak Hour 

Volume (vph) b K Factor (%) c 

Directional 

Distribution d 

     

Chester Road (NH Route 102) 

adjacent to site: 

Weekday 

Weekday AM Peak Hour 

Weekday PM Peak Hour 

 

 

 

10,090 

 

 

 

 

 

 

828 

944 

 

 

 

 

8.2 

9.4 

 

 

 

 

61% NB 

60% SB 

 

a Vehicles per day. Traffic counts upwardly adjusted to reflect 2017 peak-month traffic volumes. 
b Vehicles per hour. Traffic counts upwardly adjusted to reflect 2017 peak-month traffic volumes. 
c Percentage of daily traffic occurring during the peak hour. 
d NB = northbound, SB = southbound. 

 

 

Collisions 

 

Collision data for the study area intersections were obtained from the Raymond Police 

Department (2014 through 2016) and NHDOT (2013 through 2015) for the latest three years 

available.  A summary of the crash data at the study area intersections is provided in Table 2. 

 

Based on the most recent three-year data from the Raymond Police Department, the intersection 

of Chester Road (NH Route 102) at Brown Road experienced, on average, 1.00 collisions per 

year over the three-year study period (2014-2016).  Two collisions resulted in personal injury 

and one resulted in property damage only.  One collision was a rear-end collision and two were 

single vehicle collisions with a fixed objects.  Two collisions occurred during the weekday AM 

and weekday PM commuter peak periods and none occurred during wet or icy roadway 

conditions.  

 

Based on the most recent three-year data from NHDOT, the intersection of Chester Road (NH 

Route 102) at Brown Road experienced, on average, 0.66 collisions per year over the three-year 

study period (2013-2015).  One collision resulted in personal injury and one resulted in property 

damage only.  One collision was a rear-end collision and one was a single vehicle collision with 

a fixed object.  No collisions occurred during the weekday AM and weekday PM commuter peak 

periods or during wet or icy roadway conditions.  

 

The intersection of Chester Road (NH Route 102) at Park Place experienced, on average, 

0.33 collisions per year over the three-year study period (2013-2015).  The one collision resulted 
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Table 2 

COLLISION SUMMARY 

 
  

Number of Collisions 

 

Severity a Collision Type b Percent During 

Location Total 

Average 

per Year PD PI F CM RE HO FO Cyc U 

Commuter 

Peak c 

Wet/Icy 

Conditions d 

Raymond Police Department (2014-2016) 
Chester Road at Brown Road 

3 1.00 1 2 -- -- 1 -- 2 -- -- 66% 0% 

Chester Road at Park Place 
-- -- -- -- -- -- -- -- -- -- -- -- -- 

Chester Road (NH Route 102) 
-- -- -- -- -- -- -- -- -- -- -- -- -- 

New Hampshire DOT (2013-2015) 
Chester Road at Brown Road 

2 0.66 1 1 -- -- 1 -- 1 -- -- 100% 0% 

Chester Road at Park Place 
1 0.33 1 -- -- -- -- -- 1 -- -- 0% 0% 

Chester Road (NH Route 102) 
2 0.66 1 1 -- -- -- -- -- -- 2 50% 0% 

Source: Raymond Police Department (2014-2016), NHDOT (2013-2015). 
a PD = property damage only; PI = personal injury; F = fatality. 
b CM = cross movement/angle; RE = rear end; HO = head on; FO = fixed object; Cyc = cyclist; U = unknown. 
c Percent of vehicle incidents that occurred during the weekday AM and weekday PM commuter peak periods. 
d Represents the percentage of only “known” collisions occurring during inclement weather conditions. 
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in property damage only, and was a single vehicle collision with a fixed object.  The collision did 

not occur during the weekday AM and weekday PM commuter peak periods or during wet or icy 

roadway conditions.  

 

Chester Road (NH Route 102), between Brown Road and Park Place has experienced, on 

average, 0.66 collisions per year over the three-year study period (2013-2015).  One collision 

resulted in personal injury and one resulted in property damage only.  One collision was an 

unknown collision type and one was a single vehicle collision with a fixed object.  One collision 

occurred during the weekday PM commuter peak period and neither occurred during wet or icy 

roadway conditions. 

 

 

Vehicle Speeds 

 

Vehicle speed measurements were obtained along Chester Road (NH Route 102) adjacent to the 

site by measuring the elapsed time for vehicles traveling a short, pre-measured distance between 

two checkpoints.  The travel time was recorded using ATRs and the speed was derived by 

dividing the elapsed time into the measured distance between checkpoints.  The primary use of 

this information is explained in detail within the Sight Distance section of this TIAS.  

Essentially, the speeds are correlated to sight distance measurements taken at the location of the 

site driveway to assure that adequate sight distances exist at the driveway to provide safe 

operation.  The results of the speed measurements are summarized in Table 3. 

 

 

Table 3 

OBSERVED TRAVEL SPEEDS a 

 
 

 

Location/Direction Speed Limit 

Average 

Speed b 

85th Percentile 

Speed c 

    

Chester Road (NH Route 102)  

adjacent to site: 

 Northbound 

 Southbound 

 

 

40 

40 

 

 

38 

40 

 

 

46 

47 

    

a Miles per hour (mph).  
b Average speed of all observed vehicles. 
c Speed at or below which 85 percent of all observed vehicles travel. 

 

 

As shown in Table 3, the average speeds on Chester Road (NH Route 102) adjacent to the site 

were found to be between 38 and 40 mph with 85th percentile speeds between 46 and 47 mph.  
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The 85th percentile speeds on Chester Road (NH Route 102) are higher than the posted speed 

limit of 40 mph.  Higher speeds are likely due to wide lane widths and shoulders.  

 

 

 

FUTURE CONDITIONS 
 

 

To estimate the impact of site-generated traffic within the study area, existing traffic volumes 

were projected to the expected opening year (2018) of the Project and to the expected opening 

year plus ten years (2028).  These design horizons were chosen to be consistent with NHDOT 

guidelines for the preparation of a traffic study.  Traffic volumes on the roadway network at 

these times will include existing traffic, new traffic due to normal background traffic growth, and 

traffic related to any significant development by others expected to be completed within the area 

by the 2018 and 2028 design years.  Consideration of these factors resulted in the development 

of 2018 No-Build and 2028 No-Build traffic volumes, which projects traffic without the 

proposed Project built.  The incremental impacts of the proposed project may then be determined 

by adding site-generated traffic volumes (Build conditions) and making comparisons to the No-

Build conditions. 

 

 

Traffic Growth 

 

To develop the 2018 No-Build and 2028 No-Build forecast volumes, two components of traffic 

growth were considered.  First, an annual growth percentage was determined based on the 

historical traffic count data obtained from NHDOT2.  The historical traffic count data indicate 

that traffic volumes in the area have been increasing at a rate of 0.12 percent since 2009.  In 

order to provide a conservative (worse-case) analysis scenario, a compounded annual traffic 

growth rate of 0.5 percent per year was assumed to account for general population growth and 

the traffic generated by smaller area developments.  The NHDOT historical traffic volume data 

are provided in the Appendix. 

 

Second, any traffic that may be generated by planned developments that may add a substantial 

volume of traffic through the study area during the design horizons was considered.  Based on 

discussions with the Raymond Planning department, the following project was identified: 

 

· Blueberry Hill Road Subdivision Development – Approximately 35 lots will be added off 

of Blueberry Hill Road.  Traffic associated with the expansion was added to the roadway 

                                                 
2 NHDOT Traffic Volume Report; 2015; Raymond, New Hampshire. 
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networks.  The trip-generation data association with this development is provided in the 

Appendix. 

 

 

Planned Roadway Improvements 

 

Based on the NHDOT Project Viewer website and talks with the Town of Raymond Department 

of Public Works, there are no projects in planning, design, or construction phases along Chester 

Road (NH Route 102) in Raymond, New Hampshire. 

 

 

No-Build Conditions 

 

The 2018 No-Build peak-hour traffic volumes were developed by applying a 0.5 percent 

compounded annual traffic growth rate (0.5 percent compounded over one year) to the 

2017 Existing traffic volumes.  The 2028 No-Build peak hour traffic volumes were developed by 

applying a total growth of 5.6 percent (0.5 percent compounded over eleven years) to the 

2017 Existing traffic volumes.  The 2018 and 2028 No-Build peak-hour traffic volumes are 

shown graphically on Figures 3 and 4 for the weekday AM and weekday PM peak hours. 

 

 

Trip Generation 

 

The site currently occupies a farm house.  As proposed, the existing farm house will be razed and 

43 buildings will be constructed containing 4 townhomes in each building for a total of 

172 units.  Traffic to be generated by the Project was forecast using the trip rates contained in the 

latest edition of the Institute of Transportation Engineers (ITE) Trip Generation Manual3 for 

Residential Condominium/Townhouse (LUC 230).  All trip-generation data are provided in the 

Appendix. 

 

 

  

                                                 
3 Trip Generation Manual, 9th Edition; Institute of Transportation Engineers; Washington, DC; 2012. 
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Table 4 

TRIP-GENERATION SUMMARY 

 

  

Time Period/Direction Proposed Trips a 

  

Weekday Daily 1,030 

  

Weekday AM Peak Hour:  

 Enter 14 

 Exit  66 

 Total 80 

  

Weekday PM Peak Hour:  

 Enter 63 

 Exit  31 

 Total 94 

  

a ITE LUC 230 (Residential Condominium/Townhouse) based on 172 units. 

 

 

As shown in Table 4, the proposed development is expected to generate 80 new vehicle trips 

(14 entering and 66 exiting) during the weekday AM peak hour and 94 new vehicle trips 

(63 entering and 31 exiting) during the weekday PM peak hour. 

 

 

Trip Distribution 

 

Having estimated project-generated vehicle trips, the next step is to determine the distribution of 

project traffic and assign these trips to the local roadway network.  The directional distribution of 

site traffic is based on United States Census Bureau Journey-to-Work information and expected 

travel routes to and from the site.  Accordingly, during the critical peak hours, 50 percent of the 

site traffic is expected to/from the north along Chester Road (NH Route 102), 40 percent to/from 

the south along Chester Road (NH Route 102), and 10 percent to/from the east along Brown 

Road.  The Journey-to-Work census data is provided in the Appendix. 

 

 

Sight Distance 

 

To identify potential safety concerns associated with site access and egress, sight distances have 

been evaluated at the driveways to determine if the available sight distances for vehicles exiting 

the site meet or exceed the minimum distances required for approaching vehicles to safely 

observe.  The available sight distances were compared with minimum requirements, as 
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established by the American Association of State Highway and Transportation Officials 

(AASHTO)4 guidelines.  AASHTO is the national standard by which vehicle sight distance is 

calculated, measured, and reported.  In addition, the available sight distances were compared 

with the NHDOT’s requirement of 400 feet of All-Season Safe Sight Distance. 

 

Sight distance is the length of roadway ahead that is visible to the driver.  Stopping Sight 

Distance (SSD) is the minimum distance required for a vehicle traveling at a certain speed to 

safely observe and stop a stationary object in its path before reaching it.  The values are based on 

a driver perception and reaction time of 2.5 seconds and a braking distance calculated for wet, 

level pavements.  When the roadway is either on an upgrade or downgrade, grade correction 

factors are applied.  SSD is measured from an eye height of 3.5 feet to an object height of 2 feet 

above street level, equivalent to the taillight height of a passenger car.  The SSD is measured 

along the centerline of the traveled way of the major roadway. 

 

Intersection sight distance (ISD) is provided on minor street approaches to allow the drivers of 

stopped vehicles a sufficient view of the major roadway to decide when to enter the major 

roadway.  By definition, ISD is the minimum distance required for a motorist exiting a minor 

street to turn onto the major street, without being overtaken by an approaching vehicle reducing 

its speed from the design speed to 70 percent of the design speed.  The ISD is measured from an 

eye height of 3.5 feet to an object height of 3.5 feet above street level.  The use of an object 

height equal to the driver eye height makes ISDs reciprocal (i.e., if one driver can see another 

vehicle, then the driver of that vehicle can also see the first vehicle).  When the minor street is on 

an upgrade that exceeds 3 percent, grade correction factors are applied.  The ISD design values 

for right turns from a minor street are less than the design values for left turns because, in 

making right turns, drivers generally accept gaps that are slightly shorter than those accepted in 

making left turns. 

 

The SSD is generally more important as it represents the minimum distance required for safe 

stopping while ISD is based only upon acceptable speed reductions to the approaching traffic 

stream.  The ISD, however, must be equal to or greater than the minimum required SSD in order 

to provide safe operations at the intersection.  In accordance with the AASHTO manual, “If the 

available sight distance for an entering or crossing vehicle is at least equal to the appropriate 

stopping sight distance for the major road, then drivers have sufficient sight distance to 

anticipate and avoid collisions.  However, in some cases, this may require a major-road vehicle 

to stop or slow to accommodate the maneuver by a minor-road vehicle.  To enhance traffic 

operations, intersection sight distances that exceed stopping sight distances are desirable along 

the major road.”  Accordingly, ISD should be at least equal to the distance required to allow a 

driver approaching the minor road to safely stop.  

                                                 
4 A Policy on Geometric Design of Highways and Streets; American Association of State Highway and 

Transportation Officials (AASHTO); 2011. 
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The available SSD and ISD at the proposed site driveways were measured in the field and 

compared to minimum requirements as established by AASHTO.  Since the distance required to 

stop a vehicle is dependent on the speed of that vehicle, speed studies were conducted as 

presented in the Existing Conditions: Vehicle Speeds section.  Based on both the posted speed 

limit and the observed speeds, the SSD and ISD requirements at the site driveways were 

calculated.  The required minimum sight distances for each direction are compared to the 

available distances, as shown in Table 5. 

 

 

Table 5 

SIGHT DISTANCE SUMMARY 

 

 

 

Stopping Sight Distance (feet) Intersection Sight Distance (feet) 

 

Location/Direction 

 

Measured 

Minimum 

Required a Measured 

Minimum 

Required b Desirable c 

 

Chester Road (NH Route 102) at 

Site Driveway: 

 South of Intersection (northbound) 

 North of Intersection (southbound) 

 

 

 

 

400 

400+ 

 

 

 

375 

385 

 

 

 

400 

400+ 

 

 

 

375 

385 

 

 

 

445 

445 

Park Place at Genco Way: 

 West of Intersection (eastbound) 

 East of Intersection (westbound) 

 

350+ 

350+ 

 

200 

200 

 

350+ 

350+ 

 

200 

200 

 

335 

335 

a Values based on AASHTO requirements for the statutory speed limit of 30 mph on Park Place and the 85th percentile speed of 

46 mph (NB) and 47 mph (SB) on Chester Road (NH Route 102). 
b Values based on AASHTO requirements for SSD. 
c Values based on AASHTO requirements for speed limit of  40 mph on Chester Road (NH Route 102) and 30 mph on Park Place. 
d Measurement to adjacent intersection. 

 

 

As indicated in Table 5, available sight distances at the proposed site driveways on Chester Road 

(NH Route 102) and the emergency-only driveway leading to Park Place exceed the minimum 

SSD and ISD requirements for safe operation.  In addition, the All-Season Sight Distance based 

on NHDOT requirements is met along Chester Road (NH Route 102), a state highway. 

 

To ensure the safe and efficient flow of traffic to and from the site, it is recommended that any 

proposed plantings, vegetation, landscaping, and signing along the site frontage be kept low to 

the ground (no more than 3.0 feet above street level) or set back sufficiently from the edge of 

Chester Road (NH Route 102) so as not to inhibit the available sight lines. 
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Build Conditions 

 

Based on the trip generation and distribution estimates for this project, the traffic volumes 

associated with the proposed Project were assigned to the roadway network.  The site-generated 

traffic networks are shown on Figure 5 for the weekday AM and weekday PM peak hours.  The 

site-generated traffic volumes were then added to the No-Build traffic volumes to develop the 

Build peak hour traffic volume networks.  The 2018 and 2028 Build peak hour traffic volume 

networks are graphically depicted on Figures 6 and 7. 

 

 

Traffic Increases 

 

The proposed development will result in increases in traffic on the study area roadways.  As 

shown on Figure 5, traffic-volume increases beyond the study area during the peak hours are 

expected to be in the range of 8 to 48 vehicle trips.  These increases represent, on average, one 

additional vehicle trip approximately every 1.25 to 7.5 minutes during the peak hours. 

 

 

 

  



WEEKDAY AM

Greenman-Pedersen, Inc.

TRAFFIC IMPACT AND ACCESS STUDY

Site-Generated
Peak Hour Traffic Volumes

Figure 5

WEEKDAY PM

Residential Development - Raymond, New Hampshire

40% 50%

40% 50%

10%

10%
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CAPACITY AND QUEUE ANALYSIS 
 

 

Capacity and queuing analyses were conducted at the study-area locations under 2017 Existing, 

2018 No-Build, 2018 Build, 2028 No-Build, and 2028 Build conditions during the weekday AM 

and weekday PM peak hours.  The impact of site-generated traffic can be measured by 

comparing No-Build conditions to Build conditions. 

 

 

Methodology 

 

The capacity analysis methodology is based on the concepts and procedures in the Highway 

Capacity Manual (HCM) and is described in the Appendix of this report.5  

 

For unsignalized intersections, the 95th percentile queue represents the length of queue of the 

critical minor-street movement that is not expected to be exceeded 95 percent of the time during 

the analysis period (typically one hour).  In this case, the queue length is a function of the 

capacity of the movement and the movement’s degree of saturation. 

 

 

Analysis Results 

 

The results of the level-of-service (LOS) and queue analyses are shown in Tables 6 and 7 and are 

discussed below.  Capacity and queue analyses were conducted at the study area intersections 

utilizing Synchro software.6  The capacity and queue analysis worksheets for all conditions are 

provided in the Appendix. 

 

Chester Road (NH Route 102) at Brown Road 

 

As shown in Tables 6 and 7, under existing and future traffic volume conditions, the 

unsignalized intersection of Chester Road (NH Route 102) at Brown Road is expected to operate 

with all Chester Road (NH Route 102) movements at optimal levels (LOS A).  Under existing 

and future traffic volume conditions, Brown Road is expected to operate at LOS C without the 

project in place.  As a result of the project, Brown Road is expected to drop from LOS C to 

LOS D under 2018 and 2028 future conditions during the weekday PM peak hour due a 3 second 

and 4 second increase in delay, respectively.  Increases in delay as a result of the development 

are expected to be 4 seconds or less on any movement.  With or without the development in 

place, queue lengths on Chester Road and Brown Road are expected to be 2 vehicle or less.  All 

                                                 
5 HCM 2010: Highway Capacity Manual. Washington, D.C.: Transport Research Board, 2010. 
6 Synchro plus SimTraffic 9; Trafficware, LLC.; Sugar Land, TX; 2014. 
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volume-t o-capacity (v/c) ratios are anticipated to be well below 1.00, indicating there will be 

adequate capacity to accommodate the anticipated traffic volumes. 

 

Chester Road (NH Route 102) at Park Place 

 

Under existing and future traffic volume conditions, the unsignalized intersection of Chester 

Road (NH Route 102) at Park Place is expected to operate with all Chester Road (NH Route 102) 

movements at optimal levels (LOS A).  Under existing and future traffic volume conditions, Park 

Place is expected to operate at LOS C.  Increases in delay as a result of the development are 

expected to be 4 seconds or less on any movement.  With or without the development in place, 

queue lengths on Chester Road and Park Place are expected to be 1 vehicle or less.  All v/c ratios 

are anticipated to be well below 1.00, indicating there will be adequate capacity to accommodate 

the anticipated traffic volumes. 

 

Chester Road (NH Route 102) at Site Driveway 

 

Under future traffic-volume conditions, the unsignalized intersection of Chester Road (NH 

Route 102) at the site driveway is expected to operate with all Chester Road movements at 

optimal levels (LOS A).  With the project in place, the site driveway is anticipated to operate at 

LOS C.  Queue lengths on Chester Road and the site driveway are expected to be 1 vehicle or 

less.  All v/c ratios are expected to be well below 1.00, indicating there will be adequate capacity 

to accommodate the anticipated traffic volumes. 
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Table 6 

INTERSECTION CAPACITY ANALYSIS SUMMARY – 2018 CONDITIONS 

 

 2017 Existing 2018 No-Build 2018 Build 

Intersection/Peak Hour/Lane Group V/C a Del. b LOS c Queue d V/C Del. LOS Queue V/C Del. LOS Queue 

             

Chester Rd (NH Route 102) at Brown Rd             

Weekday AM:             

Brown Road WB left-turn 0.14 17.5 C --/13 0.15 18.1 C --/13 0.16 19.3 C --/15 

Chester Road SB left-turn 0.02 8.6 A --/3 0.02 8.7 A --/3 0.02 8.8 A --/3 

Weekday PM:             

Brown Road WB left-turn 0.29 20.8 C --/30 0.31 22.0 C --/33 0.37 25.0 D --/40 

Chester Road SB left-turn 0.02 8.2 A --/3 0.02 8.2 A --/3 0.02 8.3 A --/3 

             

Chester Rd (NH Route 102) at Park Place             

Weekday AM:             

Park Place EB left-turn 0.04 17.0 C --/3 0.05 17.5 C --/3 0.05 18.1 C --/5 

Chester Road NB left-turn 0.00 8.0 A --/0 0.00 8.0 A --/-- 0.00 8.1 A --/0 

Weekday PM:             

Park Place EB left-turn 0.03 17.5 C --/3 0.03 18.1 C --/3 0.04 18.8 C --/3 

Chester Road NB left-turn 0.00 8.8 A --/0 0.00 8.8 A --/-- 0.01 8.9 A --/0 

             
a Volume-to-capacity ratio. 
b Average control delay in seconds per vehicle. 
c Level of service. 
d Average/95th percentile queue length in feet per lane (assuming 25 feet per vehicle). 
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Table 6 (continued) 

INTERSECTION CAPACITY ANALYSIS SUMMARY – 2018 CONDITIONS 

 

 2017 Existing 2018 No-Build 2018 Build 

Intersection/Peak Hour/Lane Group V/C a Del. b LOS c Queue d V/C Del. LOS Queue V/C Del. LOS Queue 

             

Chester Rd (NH Route 102) at Site Driveway             

Weekday AM:             

Site Driveway EB left-turn -- -- -- --/-- -- -- -- --/-- 0.21 18.4 C --/20 

Chester Road NB left-turn -- -- -- --/-- -- -- -- --/-- 0.01 8.1 A --/0 

Weekday PM:             

Site Driveway EB left-turn -- -- -- --/-- -- -- -- --/-- 0.15 22.7 C --/13 

Chester Road NB left-turn -- -- -- --/-- -- -- -- --/-- 0.03 9.3 A --/3 

             

a Volume-to-capacity ratio. 
b Average control delay in seconds per vehicle. 
c Level of service. 
d Average/95th percentile queue length in feet per lane (assuming 25 feet per vehicle). 
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Table 7 

INTERSECTION CAPACITY ANALYSIS SUMMARY – 2028 CONDITIONS 

 

 2017 Existing 2028 No-Build 2028 Build 

Intersection/Peak Hour/Lane Group V/C a Del. b LOS c Queue d V/C Del. LOS Queue V/C Del. LOS Queue 

             

Chester Rd (NH Route 102) at Brown Rd             

Weekday AM:             

Brown Road WB left-turn 0.14 17.5 C --/13 0.19 22.0 C --/18 0.18 20.4 C --/18 

Chester Road SB left-turn 0.02 8.6 A --/3 0.03 8.8 A --/3 0.03 8.9 A --/3 

Weekday PM:             

Brown Road WB left-turn 0.29 20.8 C --/30 0.35 24.1 C --/38 0.41 27.8 D --/48 

Chester Road SB left-turn 0.02 8.2 A --/3 0.02 8.3 A --/3 0.02 8.4 A --/3 

             

Chester Rd (NH Route 102) at Park Place             

Weekday AM:             

Park Place EB left-turn 0.04 17.0 C --/3 0.05 18.3 C --/5 0.06 22.2 C --/5 

Chester Road NB left-turn 0.00 8.0 A --/0 0.00 8.1 A --/-- 0.00 8.2 A --/0 

Weekday PM:             

Park Place EB left-turn 0.03 17.5 C --/3 0.04 19.0 C --/3 0.04 19.8 C --/3 

Chester Road NB left-turn 0.00 8.8 A --/0 0.00 9.0 A --/0 0.00 9.0 A --/-- 

             

a Volume-to-capacity ratio. 
b Average control delay in seconds per vehicle. 
c Level of service. 
d Average/95th percentile queue length in feet per lane (assuming 25 feet per vehicle). 
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Table 7 (continued) 

INTERSECTION CAPACITY ANALYSIS SUMMARY – 2028 CONDITIONS 

 

 2017 Existing 2028 No-Build 2028 Build 

Intersection/Peak Hour/Lane Group V/C a Del. b LOS c Queue d V/C Del. LOS Queue V/C Del. LOS Queue 

             

Chester Rd (NH Route 102) at Site Driveway             

Weekday AM:             

Site Driveway EB left-turn -- -- -- --/-- -- -- -- --/-- 0.23 19.4 C --/23 

Chester Road NB left-turn -- -- -- --/-- -- -- -- --/-- 0.01 8.2 A --/0 

Weekday PM:             

Site Driveway EB left-turn -- -- -- --/-- -- -- -- --/-- 0.16 24.3 C --/13 

Chester Road NB left-turn -- -- -- --/-- -- -- -- --/-- 0.03 9.4 A --/3 

             

a Volume-to-capacity ratio. 
b Average control delay in seconds per vehicle. 
c Level of service. 
d Average/95th percentile queue length in feet per lane (assuming 25 feet per vehicle). 
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CONCLUSIONS 

 

 

Existing and future conditions in the study area have been described, analyzed, and evaluated 

with respect to traffic operations and the impact of the proposed residential development.  

Conclusions of this effort and recommendations are presented below. 

 

· The site currently occupies a farm house with two driveways.  As proposed, the existing farm 

house will be razed and 43 buildings will be constructed containing 4 townhomes in each 

building for a total of 172 units.  Access and egress to the site will be provided via one 

driveway on Chester Road (NH Route 102) west of Brown Road.  In addition, one gated 

emergency-only driveway will be provided as an extension of Genco Way which currently 

exists. 

 

· The proposed development is expected to generate 80 new vehicle trips (14 entering and 

66 exiting) during the weekday AM peak hour and 94 new vehicle trips (63 entering and 

31 exiting) during the weekday PM peak hour.  Traffic-volume increases beyond the study 

area during the peak hours are expected to be in the range of 8 to 48 vehicle trips.  These 

increases represent, on average, one additional vehicle trip approximately every 1.25 to 

7.5 minutes during the peak hours. 

 

· Available sight distances at the proposed site driveways on Chester Road (NH Route 102) 

and Park Place exceed the minimum SSD and ISD requirements for safe operation.  In 

addition, the All-Season Sight Distance based on NHDOT requirements is met along Chester 

Road (NH Route 102), a state highway. 

 

To ensure the safe and efficient flow of traffic to and from the site, it is recommended that 

any proposed plantings, vegetation, landscaping, and signing along the site frontage be kept 

low to the ground (no more than 3.0 feet above street level) or set back sufficiently from the 

edge of Chester Road (NH Route 102) so as not to inhibit the available sight lines. 

 

· Under existing and future traffic volume conditions, the unsignalized intersection of Chester 

Road (NH Route 102) at Brown Road is expected to operate with all Chester Road 

(NH Route 102) movements at optimal levels (LOS A).  Under existing and future traffic 

volume conditions, Brown Road is expected to operate at LOS C without the project in place.  

As a result of the project, Brown Road is expected to drop from LOS C to LOS D under 2018 

and 2028 future conditions during the weekday PM peak hour due a 3 second and 4 second 

increase in delay, respectively.  Increases in delay as a result of the development are expected 

to be 4 seconds or less on any movement.  With or without the development in place, queue 

lengths on Chester Road and Brown Road are expected to be 2 vehicle or less.  All volume-
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to-capacity (v/c) ratios are anticipated to be well below 1.00, indicating there will be 

adequate capacity to accommodate the anticipated traffic volumes. 

 

· Under existing and future traffic volume conditions, the unsignalized intersection of Chester 

Road (NH Route 102) at Park Place is expected to operate with all Chester Road 

(NH Route 102) movements at optimal levels (LOS A).  Under existing and future traffic 

volume conditions, Park Place is expected to operate at LOS C.  Increases in delay as a result 

of the development are expected to be 4 seconds or less on any movement.  With or without 

the development in place, queue lengths on Chester Road and Park Place are expected to be 

1 vehicle or less.  All v/c ratios are anticipated to be well below 1.00, indicating there will be 

adequate capacity to accommodate the anticipated traffic volumes. 

 

· Under future traffic-volume conditions, the unsignalized intersection of Chester Road (NH 

Route 102) at the site driveway is expected to operate with all Chester Road movements at 

optimal levels (LOS A).  With the project in place, the site driveway is anticipated to operate 

at LOS C.  Queue lengths on Chester Road and the site driveway are expected to be 1 vehicle 

or less.  All v/c ratios are expected to be well below 1.00, indicating there will be adequate 

capacity to accommodate the anticipated traffic volumes. 
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TRAFFIC STUDY OUTLINE 

 



Traffic Study Outline 
 

 

  

 

Date:  January 31, 2017 

Project Number:  MAX-2016179 

Project Name:  Residential Development 

 Raymond, New Hampshire 

Site Access: 41 Chester Road (NH Route 102) and Genco Way 

 

 

 

 

The following data will be collected and used in the preparation of a Traffic Impact and Access Study 

for the proposed residential development to be located at 41 Chester Road (NH Route 102) in Raymond, 

New Hampshire.  The site is currently vacant.  The proposed development will consist of 43 buildings 

containing 4 townhomes in each building for a total of 172 units. 

 

Access and egress to the site is proposed via one driveway on Chester Road (NH Route 102) west of 

Brown Road/east of Park Place and one driveway as an extension of Genco Way which currently exists.  

A Site Location Map (Figure A1) and conceptual Site Plan Sketch are attached to this Outline. 

 

2017 EXISTING CONDITIONS 

 

1. TMCs and vehicle classification counts, including pedestrian and bicycle counts, will be conducted 

during the weekday AM peak period (7:00 PM to 9:00 AM), and during the weekday PM peak 

period (4:00 PM to 6:00 PM), unless otherwise decided by the NHDOT/Town, at the following 

intersections: 

 

· Chester Road (NH Route 102) at Brown Road 

· Chester Road (NH Route 102) at Park Place 

 

2. Automatic traffic recorder (ATR) counts will be conducted for 48 hours to collect weekday daily 

traffic volumes along Chester Road (NH Route 102) between Park Place and Brown Road. 

 

3. Seasonal Adjustments: Since there are no peak-hour count stations in Raymond, Group 4 (Urban 

Highways) averages for the most recent 3 year period will be used. 

 

· June is the peak month for weekday daily traffic volumes. 

 

· October is the peak month for weekday AM peak-hour traffic volumes. 

· June is the peak month for weekday PM peak-hour traffic volumes. 
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Traffic counts will be collected in February; therefore, the following adjustments will be made 

depending on the month the counts are collected in: 

 

· February weekday daily traffic volumes would be upwardly adjusted by 20.9%. 

 

· February weekday AM peak-hour count data would be upwardly adjusted by 16.4%. 

· February weekday PM peak-hour count data would be upwardly adjusted by 18.4%. 

 

4. Crash Data: Crash data will be obtained from the files of NHDOT and/or the local Police 

Department for the three most recent years available. 

 

2018 & 2028 NO-BUILD CONDITIONS 

 

1. Historical Growth Rate: Historical ATR data were investigated from all count stations in Raymond, 

New Hampshire. 

 

· Traffic in the area has increased by 0.12% since 2008. 

· To provide a conservative (worse-case) analysis, a 0.5% compounded annual growth rate or 

an annual growth rate acceptable to the NHDOT/Town of Raymond will be used to account 

for general population growth and the traffic generated by smaller area developments. 

 

2. Background Developments: To be determined through discussions with the Town of Raymond.   

 

3. Planned Roadway Improvements: To be determined through discussions with the Town of 

Raymond. 

 

2018 & 2028 BUILD CONDITIONS 

 

1. Trip Generation: Traffic to be generated by the proposed development will be forecast using the 

Institute of Transportation Engineers (ITE) Trip Generation Manual for the following:1 

 

· Residential Condominium-Townhouse (Land Use Code [LUC] 230) based on 172 units. 

 

  

                                                 
1 Trip Generation Manual, 9th Edition; Institute of Transportation Engineers; Washington, DC; 2012. 
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Table 1 

TRIP-GENERATION SUMMARY 

 

  

Time Period/Direction Proposed Total Trips a 

  

Weekday Daily 1,030 

  

Weekday AM Peak 

Hour: 

 

 Enter 14 

 Exit  66 

 Total 80 

  

Weekday PM Peak Hour:  

 Enter 63 

 Exit  31 

 Total 94 

  

Saturday Daily 1,050 

  

Saturday Midday Peak Hour:  

 Enter 50 

 Exit  42 

 Total 92 

  

a ITE LUC 230 based on 172 units 

 

As shown in Table 1, the residential development is expected to generate 80 new vehicle trips 

(14 entering and 66 exiting) during the weekday AM peak hour, 94 new vehicle trips (63 entering 

and 31 exiting) during the weekday PM peak hour, and 92 new vehicle trips (50  entering and 

42  exiting) during the Saturday midday peak hour. 

 

 

2. Trip Distribution: The distribution of proposed new site traffic on the area roadways will be based 

on “journey-to-work” data from the United States Census 2000 data.2 .   

 

 

                                                 
2 U.S. Census Bureau, Population Division, Census 2000 Data, 2000 MCD/County-To-MCD/County Worker Flow Files. 


