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M E M O R A N D U M 
 
Ref: 2001A 
 
To: Michael Sievert, P.E. 
 MJS Engineering, P.C. 
  
From: Stephen G. Pernaw, P.E., PTOE 
 
Subject: Proposed Student Housing Parking 
               Durham, New Hampshire 
  
Date: July 15, 2020 (Revised 11/23/20) 

This “Traffic/Parking Evaluation” memorandum has been prepared at the request of MJS 
Engineering, P.C. on behalf of their client Toomerfs, LLC to assess the traffic implications 
associated with the proposed expansion of the student housing parking lot located at 19-21 Main 
Street in Durham, New Hampshire.  The purpose of this memorandum is to summarize the 
results of our recent traffic counts, the parking accumulation survey, the intersection evaluation 
and our research of available traffic count data in the area.  To summarize:        

EXISTING CONDITIONS 

The existing off-street parking area for the student housing buildings located at 19-21 Main 
Street contains one diagonal parking row (14 stalls) located between two closely spaced one-way 
driveways that leads to two disjointed parking areas with parking for approximately 29 
additional vehicles.  Some stalls are marked; others park in a haphazard fashion in parking area.  
The layout of the two one-way driveways is atypical in that entering drivers are to the left of 
those exiting from the parking lot.  Both the inbound and outbound travel lanes are narrow.    

PROPOSED DEVELOPMENT 

According to the plan entitled “Proposed Site Plan” prepared by MJS Engineering, P.C. (see 
Attachments - Section A), the development proposal involves the reconfiguration and expansion 
of the off-street parking lot at 19-21 Main Street.  The parking supply will increase from 
approximately 43 stalls to 183 stalls for student parking (+140 stalls).  Access to the new parking 
stalls will be significantly improved by eliminating the row of angle parking closest to Main 
Street, and constructing a standard two-way driveway with a landscaped median island that 
separates the inbound and outbound vehicles in a conventional manner (entering vehicles are to 
the right of exiting vehicles).  A portion of the new parking lot is intended to serve another off-
campus student housing facility proposed by others at 5 Mill Road in Durham, New Hampshire.           

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.   
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EXISTING TRAFFIC VOLUMES  

Research at the New Hampshire Department of Transportation (NHDOT) revealed that there is a 
short-term Automatic Traffic Recorder count station on Main Street, located west of NH Route 
108.  This count station is located approximately 500-feet east of the subject site.  According to 
the NHDOT reports that section of Main Street carried an Annual Average Daily Traffic 
(AADT) volume of 12,157 vehicles per day (vpd) in 2019, up slightly from 12,013 vpd in 2018. 

This data demonstrates that weekday traffic volumes in the area typically reach peak levels from 
8:00 to 9:00 AM and from 5:00 to 6:00 PM, thus corresponding to the typical commuter periods. 
Also evident from this data is the influence of the UNH campus, where the hourly traffic flows 
on weekdays tend to rise steadily after the AM commuter period.  The diagrams on the following 
page summarize the daily and hourly variations in traffic demand along the Main Street corridor.  
The detail sheets pertaining to these counts are attached (see Attachments - Section B). 

To supplement this data, Pernaw & Company, Inc., conducted intersection turning movement 
and vehicle classification counts at the Main Street/Existing Site Driveway intersection on 
Wednesday, February 12, 2020 from 2:00 to 6:00 PM, Thursday, February 13, 2020 from 7:00 to 
9:00 AM, and on Saturday, February 15, 2020 from 10:00 AM to 2:00 PM; prior to the COVID-
19 shutdown.  The peak hour traffic volumes for the study area intersection are summarized on 
Figure 2.  Several facts and conclusions are evident from this data: 

 During the weekday AM peak hour (8:00 to 9:00 AM) the two-way traffic volume on 
Main Street (west of existing site driveway) totaled 314 vehicles, and the higher 
directional traffic flow was in the westbound direction (52% WB).   

 During the weekday PM peak hour period (4:30 to 5:30 PM) 1,101 vehicles passed the 
site and 65% traveled in the eastbound direction.   

 During the Saturday mid-day peak hour (11:30 AM to 12:30 PM) 974 vehicles passed the 
site with 57% traveling in the eastbound direction.  

 The existing site driveway accommodated only 4 (AM), 21 (PM) and 8 (SAT) vehicles 
during the peak hour periods.  Overall, the majority traveled to/from points west on Main 
Street (toward campus).   

 The observed driveway volumes indicate that the parking turnover rate is low; many cars 
remain parked throughout the day. 

Attachments - Section C contains the detail sheets summarizing the raw turning movement count 
data. 
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EXISTING PARKING DEMAND  

To determine when the parking demand reached its highest level, and how parking demand 
varies over the course of a typical weekday and Saturday, parking accumulation surveys were 
conducted at the existing parking lot for 19-21 Main Street in February 2020.  Parking 
accumulation is directly related to the number of vehicle arrivals/departures over a fixed interval 
of time and the number of parked vehicles at the start of the survey.  

The diagrams on Page 7 summarize the results of the parking accumulation survey and shows 
that Weekday highest parking demand occurred from midnight to approximately 8:45 AM with 
45 vehicles present in the parking lot (105% full).  At this time the lot was over-parked (+2 
vehicles); likely the result from areas with unmarked spaces.  The lowest parking demand 
occurred at 6:30 PM with 32 occupied stalls (74% full) which correlates with only 11 vacant 
stalls.  The fact that the parking lot generated only 4 (AM) and 21 (PM) vehicle trips during 
weekday the peak hour periods is an indicator that most vehicles parked throughout the day (long 
parking generation; low parking turnover). 

The Saturday parking demand ranged from 20 occupied stalls at 3:15 PM (47% full) to 39 
occupied stalls at 10:30 PM (91% full).  A comparison between the weekday and Saturday 
graphs indicates that many students leave campus on the weekends.  (see Attachments - Section 
D). 

To substantiate these findings, a supplemental parking accumulation survey was conducted at the 
parking lot for 18 Main Street in Durham during the same 24-hour periods. This student parking 
lot also contains 43 marked parking stalls.  The findings summarized on Page 8 were similar: this 
parking lot was also over-parked after midnight during the weekday survey, and only 88% full 
on Saturday.  (see Attachments - Section E).   
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Parking Accumulation Survey – 18 Main Street, Durham, New Hampshire 
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EXISTING / FUTURE TRAFFIC DEMAND  

The intersection counts previously summarized on Figure 2 identify the trip generating 
characteristics of the existing parking lot at 19-21 Main Street.  Table 1 summarizes the results 
of the trip generation analysis for the expanded parking lot. The results indicate that the site 
driveway on Main Street will accommodate an additional +10 (AM), +49 (PM) and +18 
(Saturday) vehicle-trips during the peak hour periods.  
 
Future year 2031 traffic projections for the Main Street/Site Driveway are summarized on Figure 
3.  These projections are based on the February 2020 traffic counts, a peak-month seasonal 
adjustment factor of 1.20, and a background traffic growth rate of 1.0% per year, compounded 
annually (see Attachments - Section F).  The anticipated increases in peak hour traffic due to the 
proposed parking lot expansion project are summarized graphically in Attachments - Section G.   
 
The 2031 future year traffic projections form the basis for evaluating traffic operations at the 
subject intersection from a capacity, delay, and Level of Service standpoint.   
 

 

Entering 2 veh 7 veh +5 trips

Exiting 2 veh 7 veh +5 trips

Total 4 trips 14 trips +10 trips

Entering 9 veh 30 veh +21 trips

Exiting 12 veh 40 veh +28 trips

Total 21 trips 70 trips +49 trips

       Weekday (24 Hour)

Entering 68 veh 224 veh +156 trips

Exiting 63 veh 208 veh +145 trips

Total 131 trips 432 trips +301 trips

Entering 4 veh 13 veh +9 trips

Exiting 4 veh 13 veh +9 trips

Total 8 trips 26 trips +18 trips

Entering 83 veh 274 veh +191 trips

Exiting 75 veh 247 veh +172 trips

Total 158 trips 521 trips +363 trips

1 February 2020 Driveway Counts

2
 
Extrapolated from 2020 Driveway Counts

       Saturday Peak Hour

       Saturday (24 Hour)

Table 1 Trip Generation Summary

Existing     

Parking Lot 1
Expanded 

Parking Lot 2 Net Change

       AM Peak Hour

       PM Peak Hour
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TRAFFIC OPERATIONS AND SAFETY 

INTERSECTION CAPACITY – UNSIGNALIZED INTERSECTIONS 

The long-range (2031) traffic projections form the basis for assessing traffic operations at the 
Main Street/Site Driveway intersection from a capacity and delay standpoint.  This intersection 
was analyzed according to the methodologies of the Highway Capacity Manual1 as replicated by 
the latest edition of the Synchro Traffic Signal Coordination Software (Version 10), which also 
performs unsignalized intersection capacity analyses. 

Capacity and Level of Service (LOS) calculations pertaining to unsignalized intersections 
address the quality of service for those vehicles turning into and out of intersecting side streets.  
The availability of adequate gaps in the traffic stream on the major street (Main Street) actually 
controls the potential capacity for vehicle movements to and from the minor approaches (Site 
Driveway).  Levels of Service are simply letter grades (A-F) that categorize the vehicle delays 
associated with specific turning maneuvers.  Table 2 describes the criteria used in this analysis.   

 

The results of the analysis for the Main Street/Existing Site Driveway intersection are 
summarized on Table 3 and show that all applicable turning movements will operate well below 
capacity through 2031 with the expanded parking lot in full operation.  However, the departure 
movement from the existing site driveway will experience long delays during the PM peak hour 
period and operate at LOS F during the horizon year, similar to other streets and driveways that 
intersect this corridor.  Given relatively low number of exiting vehicles on an hourly basis, 
vehicle queuing will remain minimal (2 vehicles).     

Left-turn arrivals from Main Street on to the Site Driveway will operate at LOS A or LOS B 
during all hours of the day through the horizon year and beyond.  (see Attachments - Section H).  
  

                                                           
1 Transportation Research Board, Highway Capacity Manual (Washington, D.C., 2000). 

Level of

Service

A 0 - 10

B > 10 - 15

C > 15 - 25

D > 25 - 35

E > 35 - 50

F

Control Delay

(seconds/vehicle)

> 50

Table 2
Level-of-Service Criteria for

Unsignalized Intersections

Source:  Transportation Research Board, Highway Capacity M anual 2010.
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FINDINGS AND CONCLUSIONS 

1. According to NHDOT reports, Main Street (west of NH108) carried an Annual Average 
Daily Traffic (AADT) volume of 12,157 vehicles per day (vpd) in 2019, up slightly from 
12,013 vpd in 2018.  

2. The exiting parking lot at 19-21 Main Street generated only 4 (AM), 21 (PM) and 8 (SAT) 
vehicles trips during the peak hour periods.  This confirms that most vehicles remain parked 
throughout the day, and that the parking turnover rate is low.   

3. The exiting parking lot contains approximately 43 parking stalls and was found to be over-
parked during the weekday from midnight to approximately 8:45 AM (45 parked vehicles).  
The Saturday survey found that peak parking accumulation occurred at 10:30 PM with 39 
parked vehicles.   

4. The proposed parking lot expansion project will increase the parking supply from 43 stalls to 
183 stalls.  This will significantly improve the parking supply for student housing at the 
subject site (19-21 Main Street) as well as at 5 Mill Road (proposed by others).      

5. The trip generation analysis indicates that the increased parking supply will generate 
approximately +10 additional vehicle-trips during the AM peak hour (5 arrivals, 5 
departures), +49 additional vehicle-trips (21 arrivals, 28 departures) during the PM peak 
hour, and +18 additional vehicle trips (9 arrivals, 9 departures) during the Saturday mid-day 
peak hour when fully occupied. 

6. The intersection capacity and Level of Service analyses of the Main Street/Existing Site 
Driveway intersection revealed that all applicable turning movements will operate well 
below capacity through 2031 and beyond with the parking lot fully occupied.  The analysis 
also shows that left-turn departures from the site driveway will continue to encounter long 
delays during the weekday PM peak hour period, similar to other streets and driveways on 
the Main Street corridor.  Given the relatively low number of hourly site departures, vehicle 
queuing will remain relatively short.       

7. Given that this parking lot expansion project involves a private site driveway intersection on 
Main Street, the installation of STOP sign control (MUTCD #R1-1) on the minor approach 
with an 18-inch white stop line is considered to be optional. 

 

Attachments                                                                                                                              
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