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1.  10:30 AM – 11:15 AM:  Site Review for Knox Marsh Development LLC, (Owner: 242 Central Ave), 
Assessor’s Map H, Lot 46 & 50, zoned R-40, located at 51 & 65 Bellamy Road. 
(Proposal is to construct a private road which will provide access to the existing 
home as well as a construct 13 new single-family homes and four 4-unit buildings 
as well as the existing duplex utility TDR). A Subdivision and Lot Line 
Adjustment application will also appear before the Planning Board. (P21-66)  
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Symbol Label Quantity

Manufactur

er

Catalog 

Number

Description Lamp

Number 

Lamps

Filename

Lumens Per 

Lamp

Light Loss 

Factor

Wattage

A

7 STERNBERG 

VINTAGE 

LIGHTING

Sternberg 

8830

CAST 

ALUMINUM 

HOUSING, 

TRANSLUCE

NT WHITE 

GLASS 

CHIMNEY 

SURROUNDI

NG LAMP, 

CLEAR 

ACRYLIC 

ENCLOSURE.

ONE CLEAR 

VBD M57 

175 WATT 

B17 METAL 

HALIDE 

LAMP RATED 

AT 14,000 

LUMENS.

1 8830-FC 

ONLY-

175MH(R).IE

S

14000 1 175

B

33 Lithonia 

Lighting

ODSL10 SRC CRAFTSTON 

WALL 

MOUNTED 

SMALL 

DECORATIVE 

LANTERN, 

ONE LAMP 

13W SPIRAL 

COMPACT 

FLUORESCEN

T, WHITE 

GLASS 

DIFFUSER 

4.25" DIA. X 

6.65" HIGH,  

ELECTRONIC 

BALLAST

ONE 13-

WATT T4 

SPIRAL 

COMPACT 

FLUORESCEN

T, VERTICAL 

BASE UP 

POSITION.

1 ODSL10_SR

C.ies

900 1 12.6

tech3
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BERRY SURVEYING & ENGINEERING 
335 Second Crown Point Road 

Barrington, NH  03825 
Phone: (603) 332-2863 

Fax: (603) 335-4623 
www.BerrySurveying.Com 

 

City of Dover Planning Department                 August 5, 2021 

Attention: Assistant City Planner Donna Benton 

288 Central Ave. 

Dover, NH 03820 

 

RE:  Traffic Impact Analysis & Distribution 

Knox Marsh Development, LLC 

 Dove Development Group, LLC 

 Tax Map H, Lots 46 & 50 

 51 & 65 Bellamy Road 

Dover, NH 03820 

     

Ms. Benton, 

 

Pursuant to the City of Dover Site Review Regulations, Berry Surveying & Engineering 

(BS&E), on behalf of Knox Marsh Development, LLC and Dove Development Group, LLC, has 

prepared a Standard Traffic Impact Analysis for the development of thirteen single family homes 

and 18 multi-family units on Tax Map H, Lots 46 & 50. The point of analysis is the intersection 

of the proposed site entrance, Sophie Drive, and Bellamy Road. 

 

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

 

 A total of 17 vehicle trips (4 enter/13 exit) are predicted to occur at the weekday AM 

peak hour and 22 vehicle trips (14 enter/8 exit) at the PM peak hour. 

 

 The 2022 and 2032 build traffic volumes DO NOT satisfy the NCHRP 457 guidelines for 

the implementation of a left-turn lane for all peak hours. 

 

 The 2022 and 2032 build traffic volumes DO NOT satisfy the NCHRP 457 guidelines for 

the implementation of a right-turn lane for all peak hours. 

 

 This is an increase of 16 weekday AM peak hour trips and 21 weekday PM peak hour 

trips. 

 

 It is recommended that the surrounding infrastructure will be sufficient to handle the 

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

 

 

 

cberry
PE 14243
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Proposed Development & Introduction 
The proposal is to redevelop Tax Map H Lots 46 & 50 to contain a total of thirty-one units. 

Thirteen single family homes and eighteen multifamily low-rise housing units. Of these thirty-

one, a single family home exists and will remain on Lot 46 and an existing duplex will remain on 

Lot 50. The remaining sixteen multi-family units will be in four, four-plex style buildings. 

The proposed access to the site is a 24 foot wide roadway, known as Sophie Drive, with 25 foot 

pavement entrance radii for vehicle turning. Sophie Drive is 794 LF to the neck of the cul-de-sac, 

and a total of 1,187 LF. The proposed entrance is located on Lot 46 adjacent to the existing 

single family home. The existing duplex on Lot 50 shares a driveway with a single family home 

on Tax Map H, Lot 50-A. Both will continue use of the existing driveway and the remaining 

units will utilize Sophie Drive to access Bellamy Road. The purpose of this analysis is to 

determine the maximum number of trips coming to and leaving the proposed project site 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 two lots, Tax Map H, Lot 46 & 50. These parcels contain 1.49 Ac. 

and 6.30 Ac. of land, respectively. Lot 46 contains a single family home and the right of way for 

Sophie Drive. Lot 46 consists of a duplex building with various garages and structures. These 

auxiliary garages and structures are proposed to be removed with the exception of the existing 

barn which will be converted into a four-plex style building and utilize Sophie Drive. The site is 

located in the R-20 zone, and is surrounded by single family homes. Located 0.2 miles to the 

north is Alumni Drive, with NH Route 16 accessed from the north and NH Route 108 accessed 

to the south. There are several residential driveway surrounding the site. 

Bellamy Road Roadway Description 

Bellamy Road is a two lane minor arterial roadway, according to the NHDOT MS2 

Transportation Management System (NHDOT). This portion of Bellamy Road runs north to 

south, directly connecting to NH Route 155, NH Route 9, and NH Route 16 to the north and NH 

Route 108 to the south. It has an Annual Average Daily Traffic (AADT) of approximately 6,952 

(2019) divided between north and south in the data provided by the NHDOT. 

 

Bellamy Road in the area of the project is composed of a twenty-four foot wide paved surface 

with ten foot travel lanes, variable width paved shoulders and curbing on the east and west sides 

of the road with a sidewalk on the eastern side of the roadway. There is centerline delineation 

and fog / edge lines provided.  The posted speed limit of the roadway is 30 miles per hour 

(MPH). The subject parcel is located next to the beginning of a school zone, which reduces the 
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speed limit to 20 MPH during school times.  The geometry of Bellamy Road is relatively flat and 

straight in the project location. There is a proposed crosswalk from the subject parcel to the 

sidewalk across the street. This proposed crosswalk will help to provide safe access not only to 

Dover Middle & High School, but to the coast bus stop at the intersection of NH 108 and 

Bellamy Road which is ¼ of a mile south from the subject parcel.  

 

 
Figure 1: Bellamy Road with surrounding roadways (NHDOT) 

Existing Traffic Volumes 

According to traffic counts recorded the NHDOT for June 11th - 13th 2019, the Bellamy Road 

AM and PM weekday two-way peaks were 1,153 trips and 761 trips, respectively. It is shown by 

the NHDOT that this portion of Bellamy Road has an AADT of 6,952 vehicles (2019). Traffic 

counts provided by NHDOT only show two-way traffic volumes for these recent dates. Without 

this directional data, an assumption has been made that 75% of traffic in the AM weekday peak 

hour travels to the north towards NH Route 16 and 25% travels south towards NH Route 108. It 

has also been assumed that during the PM weekday peak hour that 75% of traffic travels south 
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from NH Route 16 and 25% travels north towards NH Route 16. NHDOT traffic counts from 

2016 and 2013 were not used in determining a directional distribution because of the August 

traffic count time not coinciding with school generated traffic seen in the month of June. Using 

this 25/75 assumption results in the highest weekday peak hour traffic volume on this section of 

Bellamy Road northbound occurred from 7-8 AM with 865 vehicles and from 5-6 PM with 190 

vehicles. Southbound highest weekday peak hour traffic volume occurred from 7-8 AM with 288 

vehicles and from 5-6 PM with 571 vehicles. Traffic counts of Bellamy Road provided by the 

NHDOT are included in Appendix A as Figures 8-10. 

 
Table 1: Assumed directional breakdown of trips occurring on Bellamy Road 

 

 
Figure 2: Graph of Bellamy Road two-way hourly variation 
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Figure 3: Graph of Bellamy Road northbound hourly variation with peak values 

 

 
Figure 4: Graph of Bellamy Road southbound hourly variation with peak values 
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Existing Vehicle Speeds 
As previously mentioned, the posted speed limit of Bellamy Road is 30 MPH.  For the purposes 

of the safety analysis below, the 85th percentile of speed is required.  This particular section of 

Bellamy Road 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 10 MPH.  This is consistent with speeds found on urban roads.  The 85th 

percentile derived by observation and consistency with general practice is 40 MPH. As a 

conservative estimate, this 85th percentile speed of 40 MPH is used during school time and the 

AM weekday peak hour. 

Existing Trip Generation 
The10th Edition ITE Trip Generation Manual was used to determine the existing volume of trips, 

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

between 7 and 9 AM and 4 and 6 PM. Land Use Codes Single Family Detached Housing (210) 

was used in deriving the trip generation for the existing site. Tables 2 and 3 provide average trip 

rate, total trips generated, enter to exit ratio, and the enter to exit distribution.  

 

Single Family Detached Housing Existing Trip Generation: 

 

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

 

Total Existing Trip Generation: 

 

 
Table 3: Total existing trip generation peak hour of adjacent street traffic AM & PM 

Proposed Trip Generation 
The 10th Edition ITE Trip Generation Manual was used to determine the proposed volume of 

trips. Included is the percentage of entrance-to-exit traffic experienced during the weekday AM 

& PM peak hours between 7 and 9 AM and 4 and 6 PM, Saturday peak hour between 11 AM and 

1 PM, total weekday volume, and total Saturday volume. Land Use Code Single Family 

Detached Housing (210) and Multifamily Housing (Low-Rise) was used in deriving the proposed 

trip generation from the project site. Tables 4-8 provide average trip rate, total trips generated, 
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enter to exit ratio, and the enter to exit distribution. The existing duplex on Lot 50 will continue 

to utilize the existing driveway and will not utilize Sophie Drive. 

Single Family Detached Housing: 
 

 
Table 4: (Single Family Detached Housing) Peak hr of adjacent street traffic AM, PM, & weekday total 

 

Multi-Family Housing (Low-Rise): 
 

 
Table 5: (Single Family Detached Housing) Peak hr of adjacent street traffic AM, PM, & weekday total 

 

Total Additional Proposed Trip Generation: 

 

 
Table 6: Additional proposed trip generation from the project site during AM, PM, & weekday total  

 

Total Existing & Proposed Trip Generation: 

 

 
Table 7: Proposed trip generation from the project site Saturday & Sunday peak hour 

 

Changes in Trip Generation: 

 

 
Table 8: Changes in trip generation 
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Build Traffic Projections and Turning Analysis 
Traffic data obtained from the NHDOT in 2019 has been projected to 2022 and ten years further 

to 2031. This has been done using a June peak seasonal adjustment factor of 1.02 (AM, PM & 

Saturday) 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 15 in Appendix C.  Figures 

5 and 6 show the build turning movements to and from the proposed site during weekday AM 

and PM peak hours. These figures also show the projected volume of traffic northbound and 

southbound on Bellamy Road for 2022 and 2032. This data is then used to preform NCHRP 457 

left-turn and right-turn bay warrant analyses. Appendix B contains the data that was used to 

conduct the analyses as Figures 11-12 and 17-18. A visual of these turning movements is shown 

in the following figures. 

 

 
Figure 5: 2022 & 2032 build projected traffic volumes & turn movement weekday AM peak  

 

 
Figure 6: 2022 & 2032 build projected traffic volumes & turn movement weekday PM peak 

 

Tables 9 & 10 show in a tabular format the total trips that are calculated to occur to and from the 

proposed site entrance are shown at the weekday peak hours analyzed 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. 
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Table 9: Weekday AM peak hour build turning movements to and from Sophie Drive 

 

 
Table 10: Weekday PM peak hour build turning movements to and from Sophie 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 traffic volumes obtained from the NHDOT from 2019 projected to 2022 and 2032 

were used to determine if a left-turn bay is warranted to safely enter the site. It has been 

calculated that approximately 3 trips are to occur turning left into the site during the weekday 

AM peak hour and 3 trips during the PM peak hour. The projection of the traffic volumes and 

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

11-12. The full warrant analyses can be found in Appendix B as Figures 13-16. Tables 11 & 12 

are summaries of the left-turn bay warrant analyses for the proposed site entrance. Using the 85th 

percentile speed of 40 MPH, it was determined that a left-turn bay IS NOT warranted to safely 

enter the proposed site. 
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Table 11: Summary of Weekday AM peak hour NCHRP 457 left-turn bay analysis 

 

 
Table 12: Summary of Weekday PM peak hour NCHRP 457 left-turn bay analysis 

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 traffic volumes obtained from the NHDOT from 2019 projected to 2022 and 2032 were used 

to determine if a right-turn bay is warranted to safely enter the site. It has been calculated that 

approximately 1 trips are to occur turning left into the site during the weekday AM peak hour 

and 10 trips during the PM peak hour. The projection of the traffic volumes and data used to 

conduct the right-turn bay warrant analyses are included in Appendix B as Figures 17-18. The 

full warrant analyses can be found in Appendix B as Figures 19-22. Tables 13 & 14 are 

summaries of the right-turn bay warrant analyses for the proposed site entrance. Using the 85th 

percentile speed of 40 MPH, it was determined that a right-turn bay IS NOT warranted to safely 

enter the proposed site. 
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Table 13: Summary of Weekday AM peak hour NCHRP 457 right-turn bay analysis 

 

 
Table 14: Summary of Weekday PM peak hour NCHRP 457 right-turn bay analysis 

Sight Distance and Safety Analysis 
Sight distance on Bellamy Road to the north and south, as well as roadway alignment are the two 

determining factors of safety. For the proposed entrance, sight distance to the north un-

obstructed for well over 305 feet (measured), while sight distance to the south is un-obstructed 

for well over 305 feet (measured). In this instance both the northerly and southerly sight 

distances meet and exceed the standard AASHTO 40MPH standard practice of 305 feet. There 

are no improvements required to obtain this sight distance. 

 

With respect to general safety of Bellamy Road 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 17 vehicle trips (4 enter/13 exit) are predicted to occur at the weekday AM peak 

hour and 22 vehicle trips (14 enter/8 exit) at the PM peak hour. 

 

2.) The 2022 and 2032 build traffic volumes DO NOT satisfy the NCHRP 457 guidelines for the 

implementation of a left-turn lane for all peak hours. 

 

3.) The 2022 and 2032 build traffic volumes DO NOT satisfy the NCHRP 457 guidelines for the 

implementation of a right-turn lane for all peak hours. 

 

4.) This is an increase of 16 weekday AM peak hour trips and 21 weekday PM peak hour trips. 

 

5.) It is recommended that the 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 
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Appendix A 

Traffic Counts 

 

 
Figure 7: History of AADT values and classification for Bellamy Road 
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Figure 8: Tuesday June 11th, 2019 Bellamy Road two-way traffic count 
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Figure 9: Wednesday June 12th, 2019 Bellamy Road two-way traffic count 
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Figure 10: Thursday June 13th, 2019 Bellamy Road two-way traffic count 
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Appendix B 

Data Used in Left-Turn Bay Warrants Analysis 
 

 
Figure 11: Data used for Weekday AM peak hour left-turn warrant analyses 

 

 
Figure 12: Data used for Weekday PM peak hour left-turn warrant analyses 
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Left-Turn Bay Warrants Analysis 
 

 
Figure 13: 2022 Weekday AM peak hour NCHRP 457 left-turn bay warrant analysis 

 

 
Figure 14: 2031 Weekday AM peak hour NCHRP 457 left-turn bay warrant analysis 
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Figure 15: 2022 Weekday PM peak hour NCHRP 457 left-turn bay warrant analysis 

 

 
Figure 16: 2032 Weekday PM peak hour NCHRP 457 left-turn bay warrant analysis 
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Data Used in Right-Turn Bay Warrants Analysis 
 

 
Figure 17: Data used for Weekday AM peak hour right-turn warrant analyses 

 

 
Figure 18: Data used for Weekday PM peak hour right-turn warrant analyses 
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Right-Turn Bay Warrants Analysis 
 

 
Figure 19: 2022 Weekday AM peak hour NCHRP 457 right-turn bay warrant analysis 

 

 
Figure 20: 2032 Weekday AM peak hour NCHRP 457 right-turn bay warrant analysis 
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Figure 21: 2022 Weekday PM peak hour NCHRP 457 right-turn bay warrant analysis 

 

 
Figure 22: 2032 Weekday PM peak hour NCHRP 457 right-turn bay warrant analysis 
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Appendix C 

Miscellaneous  

 
Table 15: Derivation of the seasonal peaking factor 
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Figure 23: Derivation of stopping sight distance requirements 
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Appendix D 

Trip Generation Derivation 

 
Figure 24: ITE Trip Generation, 10th Edition 
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Figure 25: ITE Trip Generation, 10th Edition 
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Figure 26: ITE Trip Generation, 10th Edition 
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Figure 27: ITE Trip Generation, 10th Edition 


