
BERRY SURVEYING & ENGINEERING 
335 Second Crown Point Road 

Barrington, NH  03825 
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City of Rochester                                    September 28, 2022 
Planning & Development 
Attn: Mr. Ryan O’Connor, Senior Planner 
33 Wakefield Street  
Rochester, NH 03867 
 
Re:  Subdivision Design Review Submission 
 Traffic Memorandums  
 Roadrunner Real Estate, LLC 
 Elizabeth Dunnells 
 797 Portland Street 
 Tax Map 108, Lot 50 
  
Mr. O’Connor, 
 
Enclosed please find the following material in support of the proposed project at 797 
Portland Street: 
 

• Four copies of the Traffic Memorandum by BS&E 
• Four copies of the Traffic Assessment Memorandum (TAM) by TEPP, LLC 

 
 

Thank you for your time and attention to this matter. 
 

BERRY SURVEYING & ENGINEERING 
 
 
 
Christopher R. Berry 
Principal, President 
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Ref: 1619 

 

Subject: Preliminary Traffic Assessment 
Portland Street/Grove Street/ 
 Crow Hill Road/Green Street Intersection 
Rochester, New Hampshire 

From: Kim Eric Hazarvartian, Ph.D., P.E., PTOE 
Principal 

Date: September 28, 2022 

 

INTRODUCTION 

Berry Survey & Engineering (BS&E) has retained TEPP LLC to prepare this preliminary traffic-
assessment memorandum (TAM).  This TAM regards the Portland Street/Grove Street/Crow Hill 
Road multileg intersection in the City Rochester, New Hampshire. 

This TAM concludes that the City may wish to consider reversing the direction of the Green 
Street leg to one way away from the intersection.  The evaluation could consider emergency re-
sponse, area schools, area recreational facilities, and area residents. 

EXISTING INTERSECTION DESCRIPTION 

The intersection: 

• is under the jurisdiction of the City 

• is five legged 

• has Portland Street as the major north-south street 

• has Grove Street as the minor west leg 

• has Crow Hill Road as the minor east leg 

• has Green Street as the minor northeast leg 

• has one-lane approaches and departures as applicable 

• has Green Street as one way toward the intersection, with a channelized left turn to Crow 
Hill Road 

• has the minor-street approaches and the channelized left turn under STOP-sign control 
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• has a marked crosswalk across the legs, including a crosswalk on the Portland Street 
about 50 feet north of the intersection proper 

• has no marked crosswalk across the channelized left turn 

• has no marked crosswalk across the channelized left turn 

• has sidewalk at corner radii 

• is illuminated 

• has residential development nearby 

Regarding the intersecting streets: 

• Portland Street functions as an arterial street with a speed limit of 30 miles per hour 
posted in the area 

• the other streets function as local streets 

EXISTING TRAFFIC VOLUMES 

BS&E conducted traffic counts: 

• during September 2022 

• including the weekday AM and PM peak hours 

• presented separately by BS&E 

• indicating 30 or fewer peak-hour vehicle-trips entering the intersection from Green Street 

POLICY ON GEOMETRIC DESIGN 

The American Association of State Highway and Transportation Officials (AASHTO)1 states the 
basic “intersection types are three-leg (T), four leg, multileg, and roundabouts.”2  The Portland 
Street/Grove Street/Crow Hill Road intersection is a multileg intersection. 

AASHTO continues that traffic “operational efficiency [at multileg intersections] can be im-
proved by reconfigurations that remove some minor-roadway conflicting movements from the 
major intersection.  Such reconfigurations are accomplished by realigning or more of the inter-
secting legs and combining some of the traffic movements at adjacent subsidiary intersections.”3  
This means of reconfiguration breaks the one multileg intersection into at least two intersections, 

 
1 AASHTO, A Policy on Geometric Design of Highways and Streets, 7th Edition (Washington, DC, 2018). 
2 AASHTO, page 9-11. 
3 AASHTO, page 9-24. 
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with no intersection having more than four legs.  However, this often involves significant disrup-
tion and capital cost. 

POTENTIAL MODIFICATION 

A potential smaller-scope modification is reversing the direction of the Green Street leg to one 
way away from the intersection. 

Such a modification could: 

• remove four movements (Green Street to Portland Street northbound, to Portland Street 
southbound, to Grove Street, and to Crow Hill Road) 

• involve low traffic volumes on Green Street 

• involve less disruption and capital cost than significant physical modifications 

CONCLUSION 

The City may wish to consider reversing the direction of the Green Street leg to one way away 
from the Portland Street/Grove Street/Crow Hill Road multileg intersection.  The evaluation 
could consider emergency response, area schools, area recreational facilities, and area residents. 
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City of Rochester Planning Department        September 26, 2022 
Attention: Mr. Ryan O’Connor, Senior Planner 
33 Wakefield Street 
Rochester, NH 03867 
 
RE:  Memorandum 

Trip Generation and Distribution 
 Roadrunner Real Estate, LLC 
 Tax Map 108, Lot 50 
 797 Portland Street 

Rochester, NH 03867 
     
Mr. O’Connor, 
 

Berry Surveying & Engineering (BS&E), on behalf of Roadrunner Real Estate, LLC has 
prepared a Trip Generation and Distribution for the development of 16 duplex structures (32 total 
units) on Tax Map 108, Lot 50. Tibetan Drive is the proposed means of ingress/egress for the 
units, located off of Crow Hill Road. Due to the characteristics of Crow Hill Road, the point of 
analysis is the five legged intersection of Portland Street/Crow Hill Road/Green Street/Grove 
Street. BS&E has retained Kim Eric Hazarvartian, Ph.D., P.E., PTOE of TEPP, LLC regarding 
the function and operation of this five-legged intersection. 
 
The following conclusions were reached as a result Traffic Impact Analysis: 
 

• A total of 26 vehicle trips (7 enter/19 exit) are predicted to occur at the weekday AM 
peak hour and 34 vehicle trips (21 enter/13 exit) at the PM peak hour from the proposed 
development. 
 

• 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. 

 
• While it is not necessitated by the peak hour trips generated from the proposed 

development, please find Traffic-Assessment Memorandum (TAM) from Kim Eric 
Hazarvartian, Ph.D., P.E., PTOE of TEPP, LLC that includes a possible alternative for 
the City of Rochester to improve this five-legged intersection, independent of the 
proposed project. 
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Proposed Development & Introduction 
The proposal is to develop Tax Map 108, Lot 58 to contain 16 duplex structures (32 total units). 
The proposed access to Lot 50 is a 24 foot wide roadway, known as Tibetan Drive, with 25 foot 
pavement entrance radii for vehicle turning. Tibetan Drive is 1,244 LF to the neck of the cul-de-
sac, and a total of 1,658 LF. Tibetan Drive is located at the northern edge of the subject parcels 
frontage. The purpose of this analysis is to determine the maximum number of trips coming to 
and leaving the previously mentioned five-legged intersection due to the proposed development 
during the weekday AM and PM peak hour. 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. 
 
The City of Rochester has expressed concern about the operation of the five legged intersection 
of Portland Street, Crow Hill Road, Green Street, and Grove Street during conceptual meetings 
for the weekday AM and PM peak hours. BS&E has retained Kim Eric Hazarvartian, Ph.D., 
P.E., PTOE of TEPP, LLC to opine regarding the function of this intersection. Information 
regarding this intersection is found on pages #6-8. Please find Traffic-Assessment Memorandum 
(TAM) from TEPP, LLC. The intention of this TAM is to suggest a possible alternative to this 
intersection operation, independent of the proposed development, as it is not necessitated by the 
peak hour times of the proposed project. 

Existing Conditions 

Existing Site Description 
The subject parcel is a wooded vacant piece of land known as Tax Map 108, Lot 50 containing 
2,199,988 Sq. Ft. (50.50 Ac.) of land. The subject parcel is located within the agricultural zoning 
district with 291 feet of frontage along Crow Hill Road and 62 feet of frontage on Portland 
Street. Portland Street frontage is isolated from the remaining parcel by wetlands. There are 
twelve single family driveways located to the north and south of the subject parcel within 500’ of 
the proposed roadway. Nearby roadways include Stair Falls Drive and Copper Lane which are 
located approximately 250 feet and 500 feet to the south, respectively. Both are dead end local 
collector roads servicing single family subdivisions. 

Crow Hill Road Roadway Description 
Crow Hill Road is a dead end, two lane local collector road that runs south to north, terminating 
in an unpassable gravel trail to the south. Crow Hill Road provides access to Portland 
Street/Highland Street (US Route 202/NH Route 11 & Maine) to the north and residences to the 
south. While traffic counts of Crow Hill Road were not performed, this roadway provides access 
to approximately 70-75 single family homes and Keay Field (baseball field) is located at the 
intersection of Crow Hill Road and Spring Street. Crow Hill Road, in the area of the project, is 
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composed of a twenty-two foot wide paved surface with eleven foot travel lanes, variable width 
paved shoulders on the east and west sides of the road. There is no centerline delineation and fog 
/ edge lines provided.  The posted speed limit of the roadway is 30 miles per hour (MPH).  The 
geometry of Crow Hill Road is relatively flat (3% grade) along the subject parcel frontage.  

 
Figure 1: Crow Hill Road and point of analysis (NHDOT) 

Portland St./Crow Hill Rd./Green St./Grove St. Intersection 
Due to the dead-end termination of Crow Hill Road, it is assumed that all of the trips generated 
by the proposed development will enter from and exit to this five-legged intersection. Portland 
Street is a two-lane minor arterial roadway (NHDOT) that provides access to Highland Street 
(US Route 202/NH Route 11 and Maine) to the east and to downtown Rochester to the west. 
Centerline and fog line delineation is provided, along with raised sidewalks on the east and west 
sides of the road. There is no stop control for Portland Street in this intersection. Grove Street is 
a local collector road between Highland Street and Portland Street with a stop sign and stop bar 
treatment. There is no centerline or fog line delineation provided and there is a raised sidewalk 
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on the north side of Grove Street. Green Street is a one way local collector road (southbound 
only). Fog line delineation and a raised sidewalk are provided on the northern side of the road 
and has a stop sign and stop bar treatment. 
 
From Portland Street eastbound, vehicles can continue straight, turn right to Crow Hill Road, or 
turn left to Grove Street. From Portland Street westbound, vehicles can continue straight, turn 
left to Crow Hill Road, or turn right to Grove Street. From Crow Hill Road, vehicles can turn 
right to Portland Street, turn left to Portland Street, or go straight to Grove Street. From Grove 
Street, vehicles can turn right to Portland Street, turn left to Portland Street, or straight to Crow 
Hill Road. From Green Street, vehicles can turn right to Portland Street, turn left to Portland 
Street, straight to Grove Street, or turn left to Crow Hill Road. Crosswalks are provided at all 
legs of the intersection. The following figure is an aerial photo of this intersection and 
surrounding area. 

 
Figure 2: Portland St/Grove St/Crow Hill Rd/Green St intersection (Rochester GIS) 
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The concrete island in between Crow Hill Road and Green Street creates an opportunity for a 
vehicles to be making identical turning movements (left to Portland Street, right to Portland 
Street, or straight to Grove Street at the same time). Concern about this intersection has been 
expressed by the City of Rochester about the potential for turning movements to obstruct each 
other and cause unsafe situations. BS&E has performed turning movement counts (TMCs) at this 
intersection during the weekday AM peak hour on September 8, 2022 and during the weekday 
PM peak hour on September 1, 2022. The full collection of this data can be found in Appendix A 
as Figures #11 & 12. This data is then used to determine the directional distribution of the trips 
generated from the proposed project. The following figure shows the peak observed TMCs at 
this five-legged intersection during the weekday AM and PM peak hour. 
 

 
Figure 3: Portland St/Grove St/Crow Hill Rd/Green St TMC’s 

 
It can be seen from the TMC data that the primary turning movement during the weekday AM 
peak hour is either left from Crow Hill Road or Green Street to Portland Street westbound. 
During the weekday PM peak hour, the primary turning movement is right onto Crow Hill Road 
from Portland Street eastbound. This pattern of primary westbound AM peak hour travel and 
eastbound PM peak hour travel is also observed in the Portland Street traffic volumes in the 
subsequent section. Please find TAM from Kim Eric Hazarvartian, Ph.D., P.E., PTOE of TEPP, 
LLC included in this submission. 

Existing Traffic Volumes 
According to traffic counts recorded by Accurate Counts for December 12 & 13, 2019, 

the Portland Street Road AM and PM weekday two-way peaks were 308 trips and 312 trips, 
respectively. It is shown by Accurate Counts that this portion of Portland Street has an AADT of 
3,024 (2019) vehicles. It is felt that due to the decrease in traffic volumes experienced across the 
state due to COVID-19 that these counts are an accurate reflection of 2022 traffic volumes. It is 
important to note from this data that the westbound peak traffic volume of this section of 
Portland Street occurs from 3-4PM, which is outside of the 4-6PM weekday peak hour that is 
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analyzed within the memorandum. This is due to the East Rochester School, which exits daily at 
3PM.  

The highest weekday peak hour traffic volume on this section of Portland Street 
eastbound occurred from 8-9 AM with 84 vehicles and from 5-6 PM with 180 vehicles. 
Westbound highest weekday peak hour traffic volume occurred from 8-9 AM with 224 vehicles 
and from 5-6 PM with 314 vehicles. Table #1 shows the traffic direction breakdown of Portland 
Street and Figures #4-6 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 Weekday AM peak hour is westbound towards downtown 
Rochester. The primary direction of travel during the PM peak hour is eastbound towards Maine. 
Traffic counts of Portland Street provided by Accurate Counts are included in Appendix A as 
Figure 10. 
 

 
Table 1: Directional breakdown of trips occurring on Portland Street 
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Figure 4: Graph of Portland Street 2019 two-way hourly variation 

 

 
Figure 5: Graph of Portland Street 2019 eastbound hourly variation 
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Figure 6: Graph of Portland Street 2019 westbound hourly variation with peak values 

Existing Vehicle Speeds 
As previously mentioned, the posted speed limit of Crow Hill Road is 30 MPH.  For the 
purposes of the safety analysis below, the 85th percentile of speed is required for sight distance 
considerations. This particular section of Crow Hill 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 5 MPH.  This is consistent 
with speeds found on urban roads. The 85th percentile derived by observation and consistency 
with general practice is 35 MPH.  

Proposed Trip Generation 
The 11th 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. Land Use Code Single Family Detached 
Housing (210) was used in deriving the proposed trip generation from the project site. Table #2 
provides average trip rate, total trips generated, enter to exit ratio, and the enter to exit 
distribution. Duplex unit trip generations are required to be calculated using the land use code for 
single family detached housing by the ITE manual.  
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Single Family Detached Housing: 
 

 
Table 2: (Single Family Detached Housing) Peak hr of adjacent street traffic AM, PM, & weekday total 

Build Traffic Projections and Turning Analysis 
Traffic data obtained from Accurate Counts in December 2019 has been projected to 2023 and 
ten years further to 2033. This has been done using a December peak seasonal adjustment factor 
of 1.22 (weekday AM, PM peak hour) and using an annual growth rate of 1%, compounded 
annually. This is shown in figures #8 and #9. 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 Figure #15 in Appendix B. In determining the directional 
distribution of trips, the TMC’s observed in 2022 are used to determine the directional 
distribution as opposed to the Portland Street pass by traffic counts. The following tables show 
the directional distribution determined based upon the summation of TMCs. 
 

 
Table 3: Weekday AM peak hour 2022 observed TMCs (exit distribution) 

 



Page 13 of 26 
22-023 Roadrunner Real Estate, LLC, Crow Hill Road, Rochester, NH 
Trip Generation and Distribution                                                                     September 26, 2022 
 

BERRY SURVEYING & ENGINEERING 
335 Second Crown Pt. Rd., Barrington, NH 03825 

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

 
Table 4: Weekday AM peak hour 2022 observed TMCs (enter distribution) 

 

 
Table 5: Weekday PM peak hour 2022 observed TMCs (exit distribution) 

 

 
Table 6: Weekday PM peak hour 2022 observed TMCs (enter distribution) 
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Figure #7 show strictly the build generated turning movements to and from the intersection of 
Portland Street/Grove Street/Crow Hill Road/Green Street during weekday AM and PM peak 
hours.  

 
Figure 7: Projected build turn movements weekday peak hours  

 
The following figures also show the projected volume of traffic eastbound and westbound on 
Portland Street for 2023 and 2033 and the build generation turning movements are shown in 
addition to the observed TMCs. Through volume for Portland Street h 
 

 
Figure 8: 2023 & 2033 build projected traffic volumes & turn movement weekday AM peak  
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Figure 9: 2023 & 2033 build projected traffic volumes & turn movement weekday AM peak  

 
Tables 7 & 8 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. (Reference Figure #7.) 
 

 
Table 7: Weekday AM peak hour build generated turning movements to/from Crow Hill Rd 

 

 
Table 8: Weekday PM peak hour build generated turning movements to/from Crow Hill Rd 

 



Page 16 of 26 
22-023 Roadrunner Real Estate, LLC, Crow Hill Road, Rochester, NH 
Trip Generation and Distribution                                                                     September 26, 2022 
 

BERRY SURVEYING & ENGINEERING 
335 Second Crown Pt. Rd., Barrington, NH 03825 

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

Sight Distance and Safety Analysis 
Sight distance on Crow Hill Road to the east and west, as well as roadway alignment are the two 
determining factors of safety. For the proposed entrance, sight distance to the east un-obstructed 
for well over 300 feet (measured), while sight distance to the west is un-obstructed for well over 
300 feet (measured). In this instance both the easterly and westerly sight distances exceed the 
standard AASHTO 30MPH standard practice of 200 feet on a less than 3% roadway and the 
local regulation of 250 feet. There are no improvements required to obtain this sight distance. 
 
With respect to general safety of Crow Hill 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 (2018)  
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Conclusions and Recommendations  
 

1.) A total of 26 vehicle trips (7 enter/19 exit) are predicted to occur at the weekday AM 
peak hour and 34 vehicle trips (21 enter/13 exit) at the PM peak hour. 
 

2.) 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. 

 
3.) While it is not necessitated by the peak hour trips generated from the proposed 

development, please find Traffic-Assessment Memorandum (TAM) from Kim Eric 
Hazarvartian, Ph.D., P.E., PTOE of TEPP, LLC that includes a possible alternative for 
the City of Rochester to improve this five-legged intersection, independent of the 
proposed project. 
 

 
 
Respectfully Submitted,     
 
BERRY SURVEYING & ENGINEERING 
 
 
 
 
 
Christopher R. Berry, SIT    Kenneth A. Berry, PE, LLS, 
Principal, President      CPSWQ, CPESC, CESSWI 
       Principal, VP-Technical Operations 
 
 
 
 
Kevin R. Poulin, EIT      
Project Engineer         
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Appendix A 

Traffic Counts 
 

 
Figure 10: Portland Street Traffic Count 
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Figure 11: Thursday September 8, 2022 AM peak hour observed TMCs 
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Figure 12: Thursday September 1, 2022 PM peak hour observed TMCs 
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Figure 13: Portland Street AM & PM Peak Hour Volume Projections 
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Appendix B 

Miscellaneous  
 

 
Figure 14: Derivation of stopping sight distance requirements 
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Figure 15: Derivation of the seasonal peaking factor 
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Appendix C 

Trip Generation Derivation 

 
Figure 16: ITE Trip Generation, 10th Edition 
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Figure 17: ITE Trip Generation, 10th Edition 
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Figure 18: ITE Trip Generation, 10th Edition 


