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M E M O R A N D U M 
 
Ref: 2041A 
 
To: Charlie Zilch 
 S.E.C. & Associates, Inc. 
  
From: Stephen G. Pernaw, P.E., PTOE 
 
Subject: Proposed Residential Condominiums 
               Sandown, New Hampshire 
  
Date: September 16, 2020 

As requested, Pernaw & Company, Inc. has conducted this “Traffic Evaluation” for the 
proposed residential condominium project located adjacent to the Ferguson Lane/David Lane 
intersection in Sandown, New Hampshire.  The purpose of this memorandum is to summarize 
the results our research of available traffic count data in the area, the new traffic counts that were 
conducted at the Odell Road/Ferguson Lane intersection, our trip generation and trip distribution 
analyses, as well as an evaluation of post-development traffic operations.  To summarize:        

PROPOSED DEVELOPMENT 

According to the plan entitled “Hoytford Hills – Open Space Multi-Family Condominium 
Development” prepared by S.E.C. & Associates, Inc. (see Attachment 1), the proposed 
development involves the construction of 13 condominium building that will contain a total of 48 
dwelling units on a parcel of land that is situated at the terminus of Ferguson Lane.  Nine 
buildings will contain four dwelling units and four buildings with three dwelling units.  Access to 
the 10 of the 13 condominium buildings will be provided via a private loop road (Cole Circle) 
with a secondary loop road that will provide access the remaining three buildings.     

Figure 1 shows the location of the subject site with respect to the area roadway system, as well as 
the location of the most recent traffic count conducted in the area by the NHDOT, and the 
intersection count conducted by our office.     

 



 Pernaw & Company

2041A

Figure 1

Pernaw & Company, Inc.

Traffic Evaluation, Proposed Residential Development, Sandown, New Hampshire

Site Location

= AUTOMATIC TRAFFIC RECORDER LOCATION (NHDOT)
NORTH

SITE 
LOCATION

O
d

e
ll

 R
o

a
d Ferguson

Lane D
a
v

id
 L

a
n

e

= INTERSECTION TURNING MOVEMENT COUNT (PERNAW & CO., INC.)



 

3 
2041A 

 

EXISTING TRAFFIC VOLUMES  

Research at the NHDOT revealed that there is a short-term Automatic Traffic Recorder count 
station on Odell Road, located over the Exeter River.  This count station is located approximately 
0.6 miles north of the Odell Road/Ferguson Lane intersection.  According to the NHDOT reports 
that section of Odell Road carried an Annual Average Daily Traffic (AADT) volume of 
approximately 864 vehicles per day (vpd) in 2019, down from 973 vpd in 2018 (see Attachment 
2). 

This data demonstrates that weekday traffic volumes in the area typically reach peak levels from 
6:00 to 7:00 AM and from 3:00 to 4:00 PM or from 5:00 to 6:00 PM, thus corresponding to the 
typical commuter periods.  The diagrams on Page 4 summarize the daily and hourly variations in 
traffic demand in June 2019 along this section of Odell Road.  The detail sheet pertaining to this 
count is attached (see Attachment 3).  

To supplement this data, Pernaw & Company, Inc., conducted an intersection turning movement 
and vehicle classification count on Odell Road at the Ferguson Lane intersection on Wednesday, 
September 2, 2020 from 7:00 to 9:00 AM and on Tuesday, September 1, 2020 from 3:00 to 6:00 
PM.  The highest hourly traffic volumes occurred from 7:00 to 8:00 in the morning and from 
4:15 to 5:15 in the early evening (see Attachments 4 – 12).    

The peak hour count data for the study area intersection is summarized on Figure 2.  Several 
facts and conclusions are evident from this data: 

 The two-way traffic volume on Odell Road (south Ferguson Lane) totaled 69 vehicles during the 
weekday AM peak hour, and the higher directional traffic flow was in the southbound direction 
(62% SB).  During the PM peak hour period, 114 vehicles utilized this section of Odell Road and 
the majority (58%) traveled in the northbound direction.     

 Ferguson Lane (east of Odell Road) accommodated 19 vehicles (AM) and 38 vehicles (PM) 
during the peak hour periods.  The majority turned to/from points south on Odell Road.  

 Truck traffic was minimal with only 2 trucks observed during the AM and PM peak hour periods.    
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TRIP GENERATION  

To estimate the quantity of vehicle-trips that will be generated by the proposed residential 
condominiums, Pernaw & Company, Inc. considered the standard trip generation rates and 
equations published by the Institute of Transportation Engineers (ITE)1.  Land Use Code 220 - 
Multifamily Housing (Low-Rise) is the most applicable category, and the number of dwelling 
units was used as the independent variable.    

The trip estimates using the “trip rate” method and the “trip equation” method are summarized 
on Table 1.  This analysis conservatively indicates that the proposed condominiums will generate 
approximately 24 vehicle-trips (6 arrivals, 18 departures) during the AM peak hour period, and 
approximately 31 vehicle-trips (20 arrivals, 11 departures) during the PM peak hour period, on 
an average weekday basis, when built out.   
 

 

All vehicle-trips associated with the proposed residential condominiums will be “primary” type 
trips, or new trips to the area.  Attachment 13 contains the trip generation computations for the 
proposed residential condominiums and Attachment 14 contains diagrams that summarize the net 
increases in peak hour traffic flow due to the proposed development.   

                                                           
1 Institute of Transportation Engineers, Trip Generation, Tenth edition (Washington, D.C., 2017). 

       Weekday Total

Entering 176 veh 161 veh

Exiting 176 veh 161 veh

Total 352 trips 322 trips

Entering 5 veh 6 veh

Exiting 17 veh 18 veh

Total 22 trips 24 trips

Entering 17 veh 20 veh

Exiting 10 veh 11 veh

Total 27 trips 31 trips

1 ITE Land Use Code 220 - M ultifamily Housing (Low-Rise) 48 Dwelling Units

       Weekday PM Peak Hour

Trip Generation SummaryTable 1

Estimate A              

ITE Trip Rate 

Method 1

Estimate B          

ITE Trip Equation 

Method 1

       Weekday AM Peak Hour
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TRIP DISTRIBUTION  

To determine the travel patterns associated with these trip estimates, “journey to work” data from 
the latest census was utilized.  Based on that information, as well as our familiarity of the study 
area, site traffic is expected to be distributed accordingly:  
 

 

 

 

 

 
The distribution of the site-generated traffic is summarized schematically on Figure 3 for the 
weekday PM peak hour period (see Attachment 15).  This diagram shows that the net increases 
in hourly traffic volumes on the adjacent street system due the proposed residential 
condominiums ranges from +1 to +30 vehicles, depending upon location and time of day.   

Ferguson Lane (west of Proposed Cole Circle) is expected to accommodate approximately +30 
(PM) additional vehicles from the proposed condominiums, whereas the increase north of the site 
on David Lane is estimated at +1 vehicle during the PM peak hour period.  The impacts on Odell 
Road north and south of Ferguson Lane are less and range between +6 and +24 vehicles 
(respectively) during the worst-case PM peak hour period.  

Gatew ay Travel Routes Percentage

A To / From points east via Fremont Road 12%

B To / From points south via NH111A 4%

C To / From points south via NH121A 53%

D To / From points w est via Little Mill Road 22%

E To / From points north via NH121A 2%

F To / From points w est via Fremont Road 7%

100%

Trip Distribution Patterns
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Figure 3

Pernaw & Company, Inc.

Traffic Evaluation, Proposed Residential Development, Sandown, New Hampshire

Primary Travel Routes / Trip Distribution Patterns

NORTH

x = Gateway, Gateway Percentage
+yy = Site Generated Volumes - PM Peak Hour

Site

+30 veh

+4 veh

+1 veh

+6 veh

+2 veh

+24 veh

+1 veh

+23 veh

+16 veh

+7 veh

E=2%

A=12%

C=53%

B=4%

O
d

e
ll

 R
o

a
d Ferguson

Lane

D
a
v

id
 L

a
n

e

Fre
mont R

oad

Sargent Road

Little
 Mill R

oad

F
re

m
o
n
t 
R

o
ad

To NH111A

F=7%

D=22%

Key

Caleb
Drive



 

9 
2041A 

 

FUTURE TRAFFIC VOLUMES 

Future traffic volume estimates for the Odell Road/Ferguson Lane intersection were prepared for 
traffic analysis purposes.  The 2031 traffic projections for the subject intersection are 
summarized on Figure 4.  These projections are based on the existing traffic volumes (September 
2020), a 1.0 percent annual background traffic growth rate (compounded annually) to account for 
normal growth in the area, a COVID-19 adjustment factor of 1.20, a peak-month seasonal 
adjustment factor of 1.05 (see Attachments 16 – 17), and the higher of the two trip generation 
estimates in Table 1. 

INTERSECTION OPERATIONS  

The Odell Road/Ferguson Lane intersection was analyzed according to the methodologies of the 
Highway Capacity Manual2 as replicated by the latest edition of the Synchro Traffic Signal 
Timing Software (Version 10), which also performs unsignalized intersection capacity analyses.   

The analyses demonstrate that the departure movements from the Ferguson Lane approach to 
Odell Road will operate well below capacity and at Level of Service A during all hours of the 
day through 2031 with the proposed development fully occupied.  The left-turn arrival 
movement from Odell Road (on to Ferguson Lane) will also operate at LOS A during all hours 
of the day through 2031.  Attachments 18 & 19 contain the intersection capacity computations.     

SIGHT DISTANCE  

Providing adequate sight distance at the new intersection approach to the Ferguson Lane/David 
Lane intersection is an important safety consideration.  The operator of a vehicle approaching an 
intersection should have an unobstructed view of the intersection and sufficient length of 
roadway to enable a full stop should it be required to avoid a collision.  Similarly, exiting 
vehicles from Cole Circle should have sufficient visibility of approaching traffic in order to 
safely enter the traffic flow onto the major street.   

Ample sight distance looking right and straight from the Cole Circle approach is favorable due to 
the horizontal and vertical alignment features found of Ferguson Lane and David Lane.  
Attachment 20 contains photographs looking right and straight from the proposed Cole Circle 
approach. 
  

                                                           
2 Transportation Research Board, Highway Capacity Manual (Washington, D.C., 2010). 
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FINDINGS AND CONCLUSIONS 

1. According to NHDOT reports, Odell Road (Over the Exeter River) carried an estimated 
Annual Average Daily Traffic (AADT) volume of approximately 864 vehicles per day (vpd) 
in 2019, down slightly from 973 vpd in 2018.  

2. According to recently conducted intersection counts conducted by Pernaw & Company, Inc., 
the hourly traffic volumes on Odell Road at the Ferguson Lane intersection reached peak 
levels from 7:00 to 8:00 AM on Wednesday, September 2, 2020 with 73 vehicles entering the 
intersection.  Similarly, on Tuesday September 1, 2020 a total of 128 vehicles were observed 
entering this intersection from 4:15 to 5:15 PM.  Ferguson Lane accommodated 19 vehicles 
during the AM peak hour period and 38 vehicles during the PM peak hour period. 

3. The trip generation analysis indicates that the proposed Hoytford Hills condominium 
development will generate approximately 24 vehicle-trips during the AM peak hour (6 
arrivals, 18 departures) and 31 vehicle-trips during the PM peak hour (20 arrivals, 11 
departures) when fully occupied.  Most trips will be outbound during the AM peak hour, and 
inbound during the PM peak hour. 

4. The analysis of travel patterns indicates that the majority of site traffic will utilize Ferguson 
Lane to travel to/from points south (77%) and north (19%) on Odell Road.  The minority 
(4%) is expected to utilize David Lane for access/egress.       

5. During the worst-case PM peak hour, Ferguson Lane is expected to carry approximately +30 
vehicles, whereas David Lane will carry approximately +1 vehicle.  Odell Road to the south 
will carry approximately +24 vehicles and Odell Road to the north will carry approximately 
+6 vehicles.      

6. The appropriate form of traffic control at the Ferguson Lane/David Lane/Proposed Cole 
Circle intersection includes the installation of STOP sign control (MUTCD #R1-1) on each 
of the three approaches.  These should be supplemented with 18-inch white stop lines and a 
short section of four-inch double yellow center line pavement markings to separate opposing 
traffic flows.  Oversized stop signs (48” X 48”) are recommended on the Ferguson Lane and 
David Lane approaches.   

7. The unsignalized intersection capacity analyses for the Odell Road/Ferguson Lane 
intersection confirm that all applicable traffic movements will operate well below capacity 
and at Level of Service A during all hours of the day 2031 with the proposed development in 
full operation.   

8. Clear sight distance triangles should be established and maintained on all approaches to the 
intersection.  Any proposed signs or plantings, and roadside vegetation should not restrict the 
line of sight for drivers at the stop line on each approach.   

 

Attachments                                                                                        
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