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 Old Turnpike Road / US Route 4 

Nottingham, NH 03290 

     

Mr. Grotenhuis, 

 

Pursuant to the Town of Nottingham Subdivision Regulations, Berry Surveying & 

Engineering (BS&E), on behalf of Domus Development, Inc., has prepared a Standard Traffic 

Impact Analysis for the development of twenty-two residential lots on Tax Map 6, Lot 22. The 

two points of analysis are the intersections of Sera Drive and US Route 4 and the intersection of 

Ada Drive and US Route 4. 

 

The following conclusions were reached as a result Traffic Impact Analysis: 

 

• A total of 7 vehicle trips (2 enter/5 exit) are predicted to occur at the AM peak hour and 9 

vehicle trips (6 enter/3 exit) at the PM peak hour for Sera Drive. 

 

• A total of 10 vehicle trips (3 enter/7 exit) are predicted to occur at the AM peak hour and 

13 vehicle trips (8 enter/5 exit) at the PM peak hour for Ada Drive. 

 

• The 2019 and 2029 build traffic volumes DO NOT satisfy the NCHRP 457 guidelines for 

the implementation of a left-turn lane for Sera Drive. 

 

• The 2019 and 2029 build traffic volumes DO NOT satisfy the NCHRP 457 guidelines for 

the implementation of a right-turn lane for Sera Drive. 

 

• The 2019 and 2029 build traffic volumes DO NOT satisfy the NCHRP 457 guidelines for 

the implementation of a left -turn lane for Ada Drive. 

 

• The 2019 and 2029 build traffic volumes DO NOT satisfy the NCHRP 457 guidelines for 

the implementation of a right-turn lane for Ada Drive. 

 

• It is recommended that the existing and surrounding infrastructure will be sufficient to 

handle the projected increase in vehicle trips and peak hour and all other hours. 
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PE 14243



Page 2 of 53 
2018-030 Domus Developers Inc., Nottingham, NH 

Traffic Impact Analysis                                                                                                                           March 4th, 2019 

 

BERRY SURVEYING & ENGINEERING 

335 Second Crown Pt. Rd., Barrington, NH 03825 

(603) 332-2863 / (603) 335-4623 FAX 
 www.BerrySurveying.Com 

Table of Contents 

Table of Contents ............................................................................................................................ 2 

List of Tables ................................................................................................................................... 3 

List of Figures ................................................................................................................................. 4 

Proposed Development & Introduction .......................................................................................... 6 

Existing Conditions ......................................................................................................................... 6 

Existing Site Description ............................................................................................................ 6 

Old Concord Turnpike / US Route 4 Description ....................................................................... 6 

Existing Traffic Volumes ............................................................................................................ 8 

Existing Vehicle Speeds ........................................................................................................... 10 

Proposed Trip Generation ............................................................................................................ 10 

Build Traffic Projections and Turning Analysis ........................................................................... 11 

Left-Turn Warrants Analysis......................................................................................................... 13 

Right-Turn Warrants Analysis ...................................................................................................... 15 

Sight Distance and Safety Analysis ............................................................................................... 17 

Conclusions and Recommendations ............................................................................................. 18 

Appendix A .................................................................................................................................... 19 

US Route 4 Traffic Counts ....................................................................................................... 19 

Appendix B .................................................................................................................................... 29 

Data Used in Left-Turn Bay Warrants Analysis ....................................................................... 29 

Left-Turn Bay Warrants Analysis (55 MPH) ........................................................................... 31 

Data Used in Right-Turn Bay Warrants Analysis..................................................................... 35 

Right-Turn Bay Warrants Analysis (55 MPH) ......................................................................... 37 

Appendix C .................................................................................................................................... 41 

Trip Generation Derivation ....................................................................................................... 41 

Appendix D.................................................................................................................................... 43 

Miscellaneous ........................................................................................................................... 43 

Appendix E .................................................................................................................................... 46 

Left-Turn Bay Warrants Analysis (60 MPH) ........................................................................... 46 

Right-Turn Bay Warrants Analysis (60 MPH) ......................................................................... 50 

 

 

 

 

 

 

 

 

 

 

 



Page 3 of 53 
2018-030 Domus Developers Inc., Nottingham, NH 

Traffic Impact Analysis                                                                                                                           March 4th, 2019 

 

BERRY SURVEYING & ENGINEERING 

335 Second Crown Pt. Rd., Barrington, NH 03825 

(603) 332-2863 / (603) 335-4623 FAX 
 www.BerrySurveying.Com 

List of Tables 

Table 1: Directional breakdown of trips occurring on US Route 4 ................................................ 8 

Table 2: (Single-Family Detached Housing) Peak hour of adjacent street traffic weekdays AM, 

PM, & weekday total for Sera Drive. ........................................................................................... 11 

Table 3: (Single-Family Detached Housing) Peak hour of adjacent street traffic weekdays AM, 

PM, & weekday total for Ada Drive. ............................................................................................ 11 

Table 4: Total combined trip generation Sera Drive & Ada Drive............................................... 11 

Table 5: Summary of AM build turning movements to and from Sera Drive .............................. 12 

Table 6: Summary of PM build turning movements to and from Sera Drive............................... 13 

Table 7: Summary of AM build turning movements to and from Ada Drive .............................. 13 

Table 8: Summary of AM build turning movements to and from Ada Drive .............................. 13 

Table 9: Summary of AM NCHRP 457 left-turn bay analysis Sera Drive ................................... 14 

Table 10: Summary of PM NCHRP 457 left-turn bay analysis Sera Drive ................................. 14 

Table 11: Summary of AM NCHRP 457 left-turn bay analysis Ada Drive ................................. 15 

Table 12: Summary of PM NCHRP 457 left-turn bay analysis Ada Drive .................................. 15 

Table 13: Summary of AM NCHRP 457 right-turn bay analysis Sera Drive .............................. 16 

Table 14: Summary of PM NCHRP 457 right-turn bay analysis Sera Drive ............................... 16 

Table 15: Summary of AM NCHRP 457 right-turn bay analysis Ada Drive ............................... 16 

Table 16: Summary of PM NCHRP 457 right-turn bay analysis Ada Drive................................ 16 

Table 17: Derivation of the seasonal peaking factor .................................................................... 43 



Page 4 of 53 
2018-030 Domus Developers Inc., Nottingham, NH 

Traffic Impact Analysis                                                                                                                           March 4th, 2019 

 

BERRY SURVEYING & ENGINEERING 

335 Second Crown Pt. Rd., Barrington, NH 03825 

(603) 332-2863 / (603) 335-4623 FAX 
 www.BerrySurveying.Com 

List of Figures 

Figure 1: US Route 4 with surrounding roadways (NHDOT) ........................................................ 7 

Figure 2: Graph of US Route 4 two-way hourly variation with peak values ................................. 9 

Figure 3: Graph of US Route 4 eastbound hourly variation with peak values ............................... 9 

Figure 4: Graph of US Route 4 westbound hourly variation with peak values ............................ 10 

Figure 5: 2019 build projected traffic volumes and turning movements Ada Drive & Sera Drive

....................................................................................................................................................... 12 

Figure 6: 2029 build projected traffic volumes and turning movements Ada Drive & Sera Drive

....................................................................................................................................................... 12 

Figure 7: History of AADT values and classification for US Route 4 ......................................... 19 

Figure 8: Tuesday August 22nd, 2017 US Route 4 two-way hourly traffic count ........................ 20 

Figure 9: Tuesday August 22nd, 2017 US Route 4 eastbound hourly traffic count ...................... 21 

Figure 10: Tuesday August 22nd, 2017 US Route 4 westbound hourly traffic count ................... 22 

Figure 11: Wednesday August 23rd, 2017 US Route 4 two-way hourly traffic count .................. 23 

Figure 12: Wednesday August 23rd, 2017 US Route 4 eastbound hourly traffic count ............... 24 

Figure 13: Wednesday August 23rd, 2017 US Route 4 westbound hourly traffic count .............. 25 

Figure 14: Thursday August 24th, 2017 US Route 4 two-way hourly traffic count ..................... 26 

Figure 15: Thursday August 24th, 2017 US Route 4 eastbound hourly traffic count ................... 27 

Figure 16: Thursday August 24th, 2017 US Route 4 westbound hourly traffic count .................. 28 

Figure 17: Data used for AM Peak hour left-turn warrant analyses Sera Drive ........................... 29 

Figure 18: Data used for PM Peak hour left-turn warrant analyses Sera Drive ........................... 29 

Figure 19: Data used for AM Peak hour left-turn warrant analyses Ada Drive ........................... 30 

Figure 20: Data used for PM Peak hour left-turn warrant analyses Ada Drive ............................ 30 

Figure 21: 2019 AM NCHRP 457 (55 MPH) left-turn bay warrant analysis Sera Drive ............. 31 

Figure 22: 2029 AM NCHRP 457 (55 MPH) left-turn bay warrant analysis Sera Drive ............. 31 

Figure 23: 2019 PM NCHRP 457 (55 MPH) left-turn bay warrant analysis Sera Drive ............. 32 

Figure 24: 2029 PM NCHRP 457 (55 MPH) left-turn bay warrant analysis Sera Drive ............. 32 

Figure 25: 2019 AM NCHRP 457 (55 MPH) left-turn bay warrant analysis Ada Drive ............. 33 

Figure 26: 2029 AM NCHRP 457 (55 MPH) left-turn bay warrant analysis Ada Drive ............. 33 

Figure 27: 2019 PM NCHRP 457 (55 MPH) left-turn bay warrant analysis Ada Drive .............. 34 

Figure 28: 2029 PM NCHRP 457 (55 MPH) left-turn bay warrant analysis Ada Drive .............. 34 

Figure 29: Data used for AM Peak hour right-turn warrant analyses Sera Drive ......................... 35 

Figure 30: Data used for PM Peak hour right-turn warrant analyses Sera Drive ......................... 35 

Figure 31: Data used for AM Peak hour right-turn warrant analyses Ada Drive ......................... 36 

Figure 32: Data used for PM Peak hour right-turn warrant analyses Ada Drive .......................... 36 

Figure 33: 2019 AM NCHRP 457 (55 MPH) right-turn bay warrant analysis Sera Drive .......... 37 

Figure 34: 2029 AM NCHRP 457 (55 MPH) right-turn bay warrant analysis Sera Drive .......... 37 

Figure 35: 2019 PM NCHRP 457 (55 MPH) right-turn bay warrant analysis Sera Drive ........... 38 

Figure 36: 2029 PM NCHRP 457 (55 MPH) right-turn bay warrant analysis Sera Drive ........... 38 

Figure 37: 2019 AM NCHRP 457 (55 MPH) right-turn bay warrant analysis Ada Drive ........... 39 

Figure 38: 2029 AM NCHRP 457 (55 MPH) right-turn bay warrant analysis Ada Drive ........... 39 



Page 5 of 53 
2018-030 Domus Developers Inc., Nottingham, NH 

Traffic Impact Analysis                                                                                                                           March 4th, 2019 

 

BERRY SURVEYING & ENGINEERING 

335 Second Crown Pt. Rd., Barrington, NH 03825 

(603) 332-2863 / (603) 335-4623 FAX 
 www.BerrySurveying.Com 

Figure 39: 2019 PM NCHRP 457 (55 MPH) right-turn bay warrant analysis Ada Drive ............ 40 

Figure 40: 2029 PM NCHRP 457 (55 MPH) right-turn bay warrant analysis Ada Drive ............ 40 

Figure 41: ITE Trip Generation, 9th Edition ................................................................................. 41 

Figure 42: ITE Trip Generation, 9th Edition ................................................................................. 42 

Figure 43: Derivation of stopping sight distance requirements .................................................... 44 

Figure 44: Derivation of stopping sight distance requirements at grades ..................................... 45 

Figure 45: 2019 AM NCHRP 457 (60 MPH) left-turn bay warrant analysis Sera Drive ............. 46 

Figure 46: 2029 AM NCHRP 457 (60 MPH) left-turn bay warrant analysis Sera Drive ............. 46 

Figure 47: 2019 PM NCHRP 457 (60 MPH) left-turn bay warrant analysis Sera Drive ............. 47 

Figure 48: 2029 PM NCHRP 457 (60 MPH) left-turn bay warrant analysis Sera Drive ............. 47 

Figure 49: 2019 AM NCHRP 457 (60 MPH) left-turn bay warrant analysis Ada Drive ............. 48 

Figure 50: 2029 AM NCHRP 457 (60 MPH) left-turn bay warrant analysis Ada Drive ............. 48 

Figure 51: 2019 PM NCHRP 457 (60 MPH) left-turn bay warrant analysis Ada Drive .............. 49 

Figure 52: 2029 PM NCHRP 457 (60 MPH) left-turn bay warrant analysis Ada Drive .............. 49 

Figure 53: 2019 AM NCHRP 457 (60 MPH) right-turn bay warrant analysis Sera Drive .......... 50 

Figure 54: 2029 AM NCHRP 457 (60 MPH) right-turn bay warrant analysis Sera Drive .......... 50 

Figure 55: 2019 PM NCHRP 457 (60 MPH) right-turn bay warrant analysis Sera Drive ........... 51 

Figure 56: 2029 PM NCHRP 457 (60 MPH) right-turn bay warrant analysis Sera Drive ........... 51 

Figure 57: 2019 AM NCHRP 457 (60 MPH) right-turn bay warrant analysis Ada Drive ........... 52 

Figure 58: 2029 AM NCHRP 457 (60 MPH) right-turn bay warrant analysis Ada Drive ........... 52 

Figure 59: 2019 PM NCHRP 457 (60 MPH) right-turn bay warrant analysis Ada Drive ............ 53 

Figure 60: 2029 PM NCHRP 457 (60 MPH) right-turn bay warrant analysis Ada Drive ............ 53 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page 6 of 53 
2018-030 Domus Developers Inc., Nottingham, NH 

Traffic Impact Analysis                                                                                                                           March 4th, 2019 

 

BERRY SURVEYING & ENGINEERING 

335 Second Crown Pt. Rd., Barrington, NH 03825 

(603) 332-2863 / (603) 335-4623 FAX 
 www.BerrySurveying.Com 

Proposed Development & Introduction 

The proposal is to develop Tax Map 6, Lot 22 to contain twenty-two total single-family detached 

housing lots with four non-building open space parcels. There are two proposed access roads, 

known as “Sera Drive” and “Ada Drive”. Sera Drive, located on the eastern portion of the parcel, 

provides access to nine lots and is approximately 1,060 linear feet in length. Ada Drive, located 

on the western portion of the parcel, provides access to thirteen lots and is approximately 1,285 

linear feet in length. Both Sera and Ada Drive are proposed to have 24 foot pavement entrance 

radii for emergency vehicle turning, 10 foot paved travel lanes (20 foot total paved width), and 2 

foot gravel shoulders on both sides of the roadway. Both Sera and Ada Drive utilize cul-de-sacs 

as a dead end treatment for vehicle turn around/circulation. Off-street parking will consist of 

individual driveways for each lot, no additional parking areas are proposed to be provided. The 

intersections of Sera Drive and Ada Drive with US Route 4 are located approximately 400 feet 

apart and are considered the points of analysis. The purpose of this analysis is to determine the 

maximum number of trips coming to and leaving Sera Drive and Ada Drive during certain peak 

periods of the day. This information is then used in determining the impact on safety as it relates 

to the existing roadway infrastructure.  The following components of the analysis are typical for 

a project of this size pursuant to the Institute of Traffic Engineers (ITE) manual. 

Existing Conditions 

Existing Site Description 

The existing site consists of Tax Map 6, Lot 22 containing 2,600,133 Sq. Ft. (59.69 Ac.) of land. 

Tax Map 6, Lot 22 is a vacant lot that is primarily wooded. The lot is proposed to be subdivided 

into twenty-two lots containing single-family detached homes and four non-building open space 

lots. Tax Map 6, Lot 22 is located in two zones, the Commercial/Industrial zone, which extends 

1,000 feet from US Route 4, and the remainder of the lot is in the Residential/Agricultural zone. 

There is a residential driveway cut 275 feet to the west of the site in addition to five residential 

driveways across from the site and a vehicle pull off location towards the western side of the site. 

Old Concord Turnpike / US Route 4 Description 

US Route 4 is a two lane principal arterial road, according to the NHDOT MS2 Transportation 

Management System (NHDOT). This road provides access to NH Route 125/Lee to the east and 

NH Route 202/ Northwood to the west. It has an Average Annual Daily Traffic (AADT) of 

approximately 11,324 (2017) divided between east and west, also as shown by the NHDOT. 

 

US Route 4 in the area of the project is composed of a forty two foot wide paved surface with 

twelve foot travel lanes and variable width gravel shoulders on the north and south side of the 

road.  There is centerline delineation and fog / edge lines provided.  The posted speed limit of the 

roadway is 50 miles per hour (MPH).  The geometry of US Route 4 is relatively flat and straight 
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in the project location. There are no existing sidewalks, crosswalks, or other pedestrian amenities 

in the area of the project.  

 

Approximately 0.5 miles to the east of the project site is the two-way stop controlled intersection 

of US Route 4 and Hall Road/Smoke Street. Hall Road and Smoke Street are local collector 

roads. Due to the minimal trip generation of the proposed site and the distance from the 

intersection, it is not likely that this intersection would be negatively affected by the proposed 

development.  

 

Approximately 0.5 miles to the west of the project site is the two-way stop controlled 

intersection of US Route 4 and Sofia Way/Mendum’s Landing Road. Sofia Way and Mendum’s 

Landing Road are local collector roads. Due to the minimal trip generation of the proposed site 

and the distance from the intersection, it is also not likely that this intersection would be 

negatively affected by the proposed development.  

 

 
Figure 1: US Route 4 with surrounding roadways (NHDOT) 
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Existing Traffic Volumes 

According to traffic counts recorded by the NHDOT for August 22nd - August 24th 2017, the US 

Route 4 AM and PM two-way peaks were 938 trips and 1,166 trips, respectively. It was found 

that US Route 4 has an AADT of 11,324 vehicles. 

 

The highest peak hour traffic volume on this section of US Route 4 eastbound occurred from 7-8 

AM with 640 vehicles and from 4-5 PM with 446 vehicles. Westbound highest peak hour traffic 

volume occurred from 7-8 AM with 305 vehicles and from 4-5 PM with 742 vehicles. Table #1 

shows the traffic direction breakdown of US Route 4 and Figures #1-3 are graphical 

representations of the traffic variations occurring throughout the day. It can be seen from the 

directional percent distribution that the primary direction of travel during the AM peak hour is 

eastbound towards Lee and the Lee Traffic Circle. The primary direction of travel during the PM 

peak hour is westbound towards Northwood and NH Route 202. Traffic counts of US Route 4 

are provided in Appendix A as Figures 7-16. 

 

 
Table 1: Directional breakdown of trips occurring on US Route 4 
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Figure 2: Graph of US Route 4 two-way hourly variation with peak values 

 

 
Figure 3: Graph of US Route 4 eastbound hourly variation with peak values 
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Figure 4: Graph of US Route 4 westbound hourly variation with peak values 

Existing Vehicle Speeds 

As previously mentioned, the posted speed limit of US Route 4 is 50 MPH.  For the purposes of 

the safety analysis, the 85th percentile of speed is required.  This particular section of US Route 4 

was observed by Berry Surveying & Engineering to analyze the pass by traffic, reviewing speed. 

Excessive speeds were rare, and most operators obeyed the posted speed limits within a 

deviation of 5 MPH.  This is consistent with speeds found on urban roads.  The 85th percentile 

derived by observation and consistency with general practice is assumed to be 55 MPH. To be 

conservative, included for purposes of the turn-bay warrants analysis, 60 MPH is included in 

addition to 55 MPH. This is shown in Appendix E and does not change the results of the 

analyses. 

Proposed Trip Generation  

The 9th Edition ITE Trip Generation Manual was used to determine the proposed volume of trips, 

as well as the percentage of entrance-to-exit traffic experienced at the AM & PM peak hours 

between 7 and 9 AM and 4 and 6 PM, as well as the weekday total volume. Single-Family 

Detached Housing (210) was used in deriving the proposed trip generation for the Sera Drive and 

Ada Drive. Tables 2 and 3 provide average trip rate, total trips generated, enter to exit ratio, and 

the enter to exit distribution for Sera Drive and Ada Drive. Table 4 shows the combined 
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proposed trip generation. As the use of the site will be single family residences, the primary 

vehicle trips generated will be two axel cars and trucks.  

 

Single-Family Detached Housing Trip Generation Sera Drive: 
 

 
Table 2: (Single-Family Detached Housing) Peak hour of adjacent street traffic weekdays AM, PM, & 

weekday total for Sera Drive. 

 

Single-Family Detached Housing Trip Generation Ada Drive: 

 

 
Table 3: (Single-Family Detached Housing) Peak hour of adjacent street traffic weekdays AM, PM, & 

weekday total for Ada Drive. 

 

Total Proposed Trip Generation Sera Drive & Ada Drive 

 

 
Table 4: Total combined trip generation Sera Drive & Ada Drive 

Build Traffic Projections and Turning Analysis 

Traffic data obtained from the NHDOT’s Transportation Data Management System from 2017 

has been projected to 2019 and ten years further to 2029. This has been done using an August 

peak seasonal adjustment factor of 1.03 (AM & PM) and using an annual growth rate of 1%, 

compounded annually. The derivation of the peak seasonal adjustment factor comes from an 

average series of values from other urban highways from across New Hampshire, which can be 

found as Table 17 in Appendix D.  Figures 5 and 6 show the build turning movements to and 

from Sera Drive and Ada Drive during AM and PM peak hours. These figures also show the 

projected volume of traffic eastbound and westbound on US Route 4 in 2019 and the projected 

2029 volumes. This data is then used to preform NCHRP 457 right-turn and left-turn bay warrant 
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analyses. It is important to note that there are enter and exit trips for Sera and Ada Drive that 

influence the pass-by traffic of each roadway. Appendix B shows the data that was used to 

conduct the analyses. In this data, the pass-by trips that influence the advancing and opposing 

volumes are accounted for in the total advancing volumes and total opposing volumes. These are 

denoted as Sera Drive Pass-by Generation (SBP) and Ada Drive Pass-by Generation (ABP). 

 

 
Figure 5: 2019 build projected traffic volumes and turning movements Ada Drive & Sera Drive 

 

 
Figure 6: 2029 build projected traffic volumes and turning movements Ada Drive & Sera Drive 

 

Tables 5-8 show in a tabular format the total trips that are calculated to occur to and from Sera 

Drive and Ada Drive are shown at AM and PM weekday peak hours in a build situation. These 

trips are further broken down into enter and exit to and from the site as well as percentage of left 

and right turns. 

 

 
Table 5: Summary of AM build turning movements to and from Sera Drive 
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Table 6: Summary of PM build turning movements to and from Sera Drive 

 

 
Table 7: Summary of AM build turning movements to and from Ada Drive 

 

 
Table 8: Summary of AM build turning movements to and from Ada Drive 

Left-Turn Warrants Analysis 

Depending on vehicle speed, advancing vehicular volumes, opposing vehicular volumes, and the 

percent of left turns that vehicles are predicted to make, certain roadways may require special 

treatment for vehicles making left turning maneuvers. The determination of this special treatment 

is determined by the NCHRP 457 left-turn bay guidelines. Calibration constants of 3.0 seconds 

are used for average left turn time, 5.0 seconds for critical headway, and 1.9 seconds for vehicles 

to clear the advancing lane. If warranted, the left turn bay would allow for deceleration of 

vehicles and storage in the queue to wait safely for advancing traffic to pass.  

 

The AM and PM peak traffic volumes from 2017 projected to 2019 and 2029 were used 

to determine if a left-turn bay is warranted to safely enter the site. For Sera Drive, it has been 
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calculated that approximately 1 trip is to occur turning left into the site during the AM peak hour 

and 2 trips during the PM peak hour. For Ada Drive, it has been calculated that approximately 2 

trips are to occur turning left into the site during the AM peak hour and 3 trips during the PM 

peak hour. The projection of the traffic volumes for AM and PM peak hours and data used to 

conduct the left-turn bay warrant analyses are included in Appendix B as Figures 18-21. The full 

warrant analyses can be found in Appendix B as Figures 22-29. Tables 9-12 are summaries of 

the left-turn bay warrant analyses for Sera Drive and Ada Drive. Using the 85th percentile speed 

of 55 MPH, it was determined that a left-turn bay is not warranted to safely enter Sera Drive or 

Ada Drive. It is important to note that the pass-by traffic generated by Sera Drive and Ada Drive 

influence the advancing and opposing volumes used in the analysis. These values are included in 

the advancing and opposing volumes shown in Tables 9-12. The results of the 60 MPH left-turn 

bay warrants analyses for Ada Drive and Sera Drive can be found in Appendix E as Figures 45-

52. 

 

 
Table 9: Summary of AM NCHRP 457 left-turn bay analysis Sera Drive 

 

 
Table 10: Summary of PM NCHRP 457 left-turn bay analysis Sera Drive 

 



Page 15 of 53 
2018-030 Domus Developers Inc., Nottingham, NH 

Traffic Impact Analysis                                                                                                                           March 4th, 2019 

 

BERRY SURVEYING & ENGINEERING 

335 Second Crown Pt. Rd., Barrington, NH 03825 

(603) 332-2863 / (603) 335-4623 FAX 
 www.BerrySurveying.Com 

 
Table 11: Summary of AM NCHRP 457 left-turn bay analysis Ada Drive 

 

 
Table 12: Summary of PM NCHRP 457 left-turn bay analysis Ada Drive 

Right-Turn Warrants Analysis 

Depending on vehicle speed, advancing vehicular volumes, and the percent of right turns that 

vehicles are predicted to make, certain roadways may require special treatment for vehicles 

making right turning maneuvers. The determination of this special treatment is determined by the 

NCHRP 457 right turn bay guidelines. If warranted, the right-turn bay would allow for 

deceleration of vehicles and storage in the queue to wait safely for right turning traffic to clear.  

 

The AM and PM peak traffic volumes from 2017 projected to 2019 and 2029 were used 

to determine if a right-turn bay is warranted to safely enter the site. For Sera Drive, it has been 

calculated that approximately 1 trip is to occur turning right into the site during the AM peak 

hour and 4 trips during the PM peak hour. For Ada Drive, it has been calculated that 

approximately 1 trip is to occur turning right into the site during the AM peak hour and 5 trips 

during the PM peak hour. The projection of the traffic volumes for AM and PM peak hours and 

data used to conduct the right-turn bay warrant analyses are included in Appendix B as Figures 

30-33. The full warrant analyses can be found in Appendix B as Figures 34-41. Tables 13-16 are 

summaries of the right-turn bay warrant analyses for Sera Drive and Ada Drive. Using the 85th 

percentile speed of 55 MPH, it was determined that a right-turn bay is not warranted to safely 
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enter Sera Drive or Ada Drive. It is important to note that the pass-by traffic generated by Sera 

Drive and Ada Drive influence the advancing volumes used in the analysis. These values are 

included in the advancing and opposing volumes shown in Tables 13-16. The results of the 60 

MPH right-turn bay warrants analyses for Ada Drive and Sera Drive can be found in Appendix E 

as Figures 53-60. 

 

 
Table 13: Summary of AM NCHRP 457 right-turn bay analysis Sera Drive 

 
Table 14: Summary of PM NCHRP 457 right-turn bay analysis Sera Drive 

 

 
Table 15: Summary of AM NCHRP 457 right-turn bay analysis Ada Drive 

 
Table 16: Summary of PM NCHRP 457 right-turn bay analysis Ada Drive 
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Sight Distance and Safety Analysis 

Sight distance on US Route 4 to the east and west, as well as roadway alignment are the two 

determining factors of safety. For Sera Drive, sight distance to the east un-obstructed for well 

over 550 feet (measured), while sight distance to the west is un-obstructed for well over 500 feet 

(measured). Using Exhibit 3-1 (Stopping Sight Distance) (Figure 44) and Exhibit 3-2 (Stopping 

Sight Distance on Grades) (Figure 45) in the Geometric Design Manual, and a 55 mph 85th 

percentile speed, requires a stopping sight distance of 495 feet for eastbound traffic (0-3% 

upgrade) and 542 feet for westbound (5% downgrade (interpolation)). The standard sight 

distance required by NHDOT is 400 feet.  In this instance both the easterly and westerly sight 

distances meet the design required warrant as well as the standard practice of NHDOT of 400 

feet. There are no improvements required to obtain this sight distance. 

For Ada Drive, sight distance to the east un-obstructed for well over 500 feet (measured), while 

sight distance to the west is un-obstructed for well over 500 feet (measured).  Using Exhibit 3-1 

(Stopping Sight Distance) (Figure 44) and Exhibit 3-2 (Stopping Sight Distance on Grades) 

(Figure 45) in the Geometric Design Manual, and a 55 mph 85th percentile speed, requires a 

stopping sight distance of 495 feet for eastbound traffic (0-3% upgrade) and 495 feet for 

westbound traffic ((0-3% downgrade)). The standard sight distance required by NHDOT is 400 

feet. In this instance both the easterly and westerly sight distances meet the design required 

warrant as well as the standard practice of NHDOT of 400 feet. There are no improvements 

required to obtain this sight distance. 

 

With respect to general safety of US Route 4 in relation to the peak hour trip generation and 

AADT, it is our assessment that the cross section of pavement and shoulder widths are 

appropriate.   

 

*AASHTO Geometric Design of Highways and Streets (2011)  
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Conclusions and Recommendations  

 

1.) A total of 7 vehicle trips (2 enter/5 exit) are predicted to occur at the AM peak hour and 9 

vehicle trips (6 enter/3 exit) at the PM peak hour for Sera Drive. 

 

2.) A total of 10 vehicle trips (3 enter/7 exit) are predicted to occur at the AM peak hour and 13 

vehicle trips (8 enter/5 exit) at the PM peak hour for Ada Drive. 

 

3.) The 2019 and 2029 build traffic volumes DO NOT satisfy the NCHRP 457 guidelines for the 

implementation of a left-turn lane for Sera Drive. 

 

4.) The 2019 and 2029 build traffic volumes DO NOT satisfy the NCHRP 457 guidelines for the 

implementation of a right-turn lane for Sera Drive. 

 

5.) The 2019 and 2029 build traffic volumes DO NOT satisfy the NCHRP 457 guidelines for the 

implementation of a left-turn lane for Ada Drive. 

 

6.) The 2019 and 2029 build traffic volumes DO NOT satisfy the NCHRP 457 guidelines for the 

implementation of a right-turn lane for Ada Drive. 

 

7.) It is recommended that the existing and surrounding infrastructure will be sufficient to handle 

the projected increase in vehicle trips and peak hour and all other hours. 

 

 

Respectfully Submitted,     

 

BERRY SURVEYING & ENGINEERING 

 

 

 

 

 

 

 

 

Christopher R. Berry, SIT    Kenneth A. Berry, PE, LLS, 

Principal, President      CPSWQ, CPESC, CESSWI 
       Principal, VP-Technical Operations 

KRP/krp   

 

cberry
PE 14243

cberry
Chris
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Appendix A 

US Route 4 Traffic Counts 

 

 
Figure 7: History of AADT values and classification for US Route 4 
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Figure 8: Tuesday August 22nd, 2017 US Route 4 two-way hourly traffic count 
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Figure 9: Tuesday August 22nd, 2017 US Route 4 eastbound hourly traffic count 
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Figure 10: Tuesday August 22nd, 2017 US Route 4 westbound hourly traffic count 
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Figure 11: Wednesday August 23rd, 2017 US Route 4 two-way hourly traffic count 
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Figure 12: Wednesday August 23rd, 2017 US Route 4 eastbound hourly traffic count 
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Figure 13: Wednesday August 23rd, 2017 US Route 4 westbound hourly traffic count 
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Figure 14: Thursday August 24th, 2017 US Route 4 two-way hourly traffic count 
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Figure 15: Thursday August 24th, 2017 US Route 4 eastbound hourly traffic count 
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Figure 16: Thursday August 24th, 2017 US Route 4 westbound hourly traffic count 
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Appendix B 

Data Used in Left-Turn Bay Warrants Analysis 

 

 
Figure 17: Data used for AM Peak hour left-turn warrant analyses Sera Drive 

 

 
Figure 18: Data used for PM Peak hour left-turn warrant analyses Sera Drive 
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Figure 19: Data used for AM Peak hour left-turn warrant analyses Ada Drive 

 

 
Figure 20: Data used for PM Peak hour left-turn warrant analyses Ada Drive 
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Left-Turn Bay Warrants Analysis (55 MPH) 

 

 
Figure 21: 2019 AM NCHRP 457 (55 MPH) left-turn bay warrant analysis Sera Drive 

 

 
Figure 22: 2029 AM NCHRP 457 (55 MPH) left-turn bay warrant analysis Sera Drive 
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Figure 23: 2019 PM NCHRP 457 (55 MPH) left-turn bay warrant analysis Sera Drive 

 

 
Figure 24: 2029 PM NCHRP 457 (55 MPH) left-turn bay warrant analysis Sera Drive 
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Figure 25: 2019 AM NCHRP 457 (55 MPH) left-turn bay warrant analysis Ada Drive 

 

 

 
Figure 26: 2029 AM NCHRP 457 (55 MPH) left-turn bay warrant analysis Ada Drive 
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Figure 27: 2019 PM NCHRP 457 (55 MPH) left-turn bay warrant analysis Ada Drive 

 

 

 
Figure 28: 2029 PM NCHRP 457 (55 MPH) left-turn bay warrant analysis Ada Drive 
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Data Used in Right-Turn Bay Warrants Analysis 

 

 
Figure 29: Data used for AM Peak hour right-turn warrant analyses Sera Drive 

 

 
Figure 30: Data used for PM Peak hour right-turn warrant analyses Sera Drive 
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Figure 31: Data used for AM Peak hour right-turn warrant analyses Ada Drive 

 

 
Figure 32: Data used for PM Peak hour right-turn warrant analyses Ada Drive 
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Right-Turn Bay Warrants Analysis (55 MPH) 

 

 
Figure 33: 2019 AM NCHRP 457 (55 MPH) right-turn bay warrant analysis Sera Drive 

 

 
Figure 34: 2029 AM NCHRP 457 (55 MPH) right-turn bay warrant analysis Sera Drive 
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Figure 35: 2019 PM NCHRP 457 (55 MPH) right-turn bay warrant analysis Sera Drive 

 

 
Figure 36: 2029 PM NCHRP 457 (55 MPH) right-turn bay warrant analysis Sera Drive 
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Figure 37: 2019 AM NCHRP 457 (55 MPH) right-turn bay warrant analysis Ada Drive 

 

 

 
Figure 38: 2029 AM NCHRP 457 (55 MPH) right-turn bay warrant analysis Ada Drive 
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Figure 39: 2019 PM NCHRP 457 (55 MPH) right-turn bay warrant analysis Ada Drive 

 

 
Figure 40: 2029 PM NCHRP 457 (55 MPH) right-turn bay warrant analysis Ada Drive 
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Appendix C 

Trip Generation Derivation 

 
Figure 41: ITE Trip Generation, 9th Edition 



Page 42 of 53 
2018-030 Domus Developers Inc., Nottingham, NH 

Traffic Impact Analysis                                                                                                                           March 4th, 2019 

 

BERRY SURVEYING & ENGINEERING 

335 Second Crown Pt. Rd., Barrington, NH 03825 

(603) 332-2863 / (603) 335-4623 FAX 
 www.BerrySurveying.Com 

 
Figure 42: ITE Trip Generation, 9th Edition 



Page 43 of 53 
2018-030 Domus Developers Inc., Nottingham, NH 

Traffic Impact Analysis                                                                                                                           March 4th, 2019 

 

BERRY SURVEYING & ENGINEERING 

335 Second Crown Pt. Rd., Barrington, NH 03825 

(603) 332-2863 / (603) 335-4623 FAX 
 www.BerrySurveying.Com 

Appendix D 

Miscellaneous  

Year 2016 Monthly Data 

Group 4 Averages:   Urban Highways   

  Adjustment to 

Month ADT Average Peak 

January 13,573 1.16 1.25 

February 14,038 1.12 1.21 

March 15,731 1.00 1.08 

April 16,139 0.97 1.05 

May 15,705 1.00 1.08 

June 16,766 0.94 1.01 

July 15,752 1.00 1.08 

August 16,529 0.95 1.03 

September 17,007 0.92 1.00 

October 16,598 0.94 1.02 

November 15,649 1.00 1.09 

December 14,638 1.07 1.16 

Average ADT: 15,677 

  Peak ADT: 17,007 

Table 17: Derivation of the seasonal peaking factor 
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Figure 43: Derivation of stopping sight distance requirements 
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Figure 44: Derivation of stopping sight distance requirements at grades 
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Appendix E 

Left-Turn Bay Warrants Analysis (60 MPH) 

The data used for the 55 MPH left and right-turn bay warrants analysis (shown in Appendix B), 

has been utilized for the 60 MPH left and right-turn bay warrants analysis. 

 

 
Figure 45: 2019 AM NCHRP 457 (60 MPH) left-turn bay warrant analysis Sera Drive 

 

 
Figure 46: 2029 AM NCHRP 457 (60 MPH) left-turn bay warrant analysis Sera Drive 
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Figure 47: 2019 PM NCHRP 457 (60 MPH) left-turn bay warrant analysis Sera Drive 

 

 
Figure 48: 2029 PM NCHRP 457 (60 MPH) left-turn bay warrant analysis Sera Drive 
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Figure 49: 2019 AM NCHRP 457 (60 MPH) left-turn bay warrant analysis Ada Drive 

 

 

 
Figure 50: 2029 AM NCHRP 457 (60 MPH) left-turn bay warrant analysis Ada Drive 
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Figure 51: 2019 PM NCHRP 457 (60 MPH) left-turn bay warrant analysis Ada Drive 

 

 

 
Figure 52: 2029 PM NCHRP 457 (60 MPH) left-turn bay warrant analysis Ada Drive 
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Right-Turn Bay Warrants Analysis (60 MPH) 

 

 
Figure 53: 2019 AM NCHRP 457 (60 MPH) right-turn bay warrant analysis Sera Drive 

 

 
Figure 54: 2029 AM NCHRP 457 (60 MPH) right-turn bay warrant analysis Sera Drive 
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Figure 55: 2019 PM NCHRP 457 (60 MPH) right-turn bay warrant analysis Sera Drive 

 

 
Figure 56: 2029 PM NCHRP 457 (60 MPH) right-turn bay warrant analysis Sera Drive 
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Figure 57: 2019 AM NCHRP 457 (60 MPH) right-turn bay warrant analysis Ada Drive 

 

 

 
Figure 58: 2029 AM NCHRP 457 (60 MPH) right-turn bay warrant analysis Ada Drive 
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Figure 59: 2019 PM NCHRP 457 (60 MPH) right-turn bay warrant analysis Ada Drive 

 

 
Figure 60: 2029 PM NCHRP 457 (60 MPH) right-turn bay warrant analysis Ada Drive 

 


