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1.  Introduction 
 
TFMoran Inc. has completed this traffic impact and access study on behalf Portsmouth Housing 
Authority to determine traffic impacts associated with a 111 unit affordable housing 
development. The objectives of the study are:     

• To estimate trip generation and distribution for the proposed use to perform capacity 
analysis for the project study area 

• To determine potential traffic impacts of the proposed development use 

• To provide recommendations for operational improvements within the study area to 
mitigate the proposed development’s traffic impacts   

 
Portsmouth Housing Authority is proposing an affordable housing development at 35 Sherburne 
Road in Portsmouth.  The project includes an 88 unit apartment building, 2 townhouses with 4 
units each and converting the existing school building on site into 15 apartment units.  
 
The site will have two driveways, the new driveway to the south will be enter only and the 
existing driveway will be converted to exit only.  This will allow one-way circulation around the 
site.  There are xx parking spaces proposed.   
 
The existing site is currently an “alternative high school” for approximately 30 students which will 
be moving to a new location on the nearby community college campus at Pease.       
 
Scope of Study 

At the traffic scoping meeting held via Zoom on February 17th, 2023 with City Engineering, 
TFMoran, and the PHA.  It was agreed that this study would consider the following conditions: 
 
Analysis Periods: 

• Weekday AM and PM roadway peak hours  

• No Saturday  
 
Covid/Stay-at-Home Volume Adjustments: 

• Volumes will be adjusted by a Covid/Stay-at-Home factor.   
o review data from City and NHDOT MS2         
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Background growth: 

• 1% seems to high for this area, review data from City and check MS2 data   
 
Seasonal Adjustment: 

• NHDOT Group 4 data for seasonal adjustment   
 
Opening Year/Future Year: 

• 2026/2036 
 
Other Developments: 

• Two other projects in area – Liberty Mutual Building (consolidating office into the 
Greenland Road location), and Hospital expansion project.    

 
Site Trip Generation/Composition: 

• Trip Generation and Composition is based on the current ITE Trip Generation 11th Edition 
o LUC 223 Affordable Housing 
o Al trips Primary 

 
Site Trip Distribution  

• Distribution prorata based on the counts 
 
Study Area Intersections: 

1) Site Driveway  

2) Greenland Road at Borthwick Ave [stop controlled\ 

3) Greenland Road at NH Route 33 [signal] 
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2.  Existing Conditions 
 
Description of Roadways and Intersections: 
 
Roadways 

NH Route 33 (Greenland Road) 

• Classification.  NH33 is a State-maintained highway in the Seacoast Region that provides 
east-west travel connecting Stratham with Portsmouth.  The following descriptions apply 
within the study area.   

• Lane widths and usage. In the project vicinity, the roadway generally provides two 12’ travel 
lanes in each direction, with left turn lanes at major intersections, and 5-6’ wide paved 
shoulders.  

• Pedestrian facilities. Pedestrians are not permitted.   

• Signage.  The speed limit is posted at 35 mph.  There are lane use signs, roadway 
directional signs, overhead lane designations signs and blue hospital & interstate signs.  
Pavement markings consist of double-yellow centerline, dashed white lines dividing lanes 
and white shoulder markings, in generally good condition. 

• Lighting. Cobra-head roadway lighting is provided in the study area intersections. 

• Road conditions. The roadway is fairly level, open drainage with guardrails and normal 
crown along straights. The pavement is in fair to good condition.  

Greenland Road (City portion) 

• Classification.  Greenland Road is a short local roadway that connects to NH33 and is dead-
ended.     

• Lane widths and usage. The roadway generally provides two way travel with 12’ lanes in 
each direction and varying widths of paved shoulder.       

• Pedestrian facilities. There are sidewalks along the residential portion of the roadway. 

• Signage. The speed limit is 30 mph.  There are roadway signs, a stop sign, a “Dead End” 
sign.  There is no striping along the roadway.    

• Lighting. A cobra-head roadway light is provided at the intersection of Sherburne Road.     

• Road conditions. The roadway is generally flat and straight, open drainage, and normal 
crown throughout. The pavement is in fair condition with cracking, rutting and pavement 
patches.        

• Adjacent uses and driveways. Other than Orchard Park business park near the intersection 
of Greenland Road and Borthwick Avenue, the remaining area is residential homes.      

Borthwick Avenue 

• Classification.  Borthwick Avenue is a local roadway that connects NH33 with Bypass US1.   

• Lane widths and usage. The roadway generally provides two way travel with 12’ lanes in 
each direction and 2-6’ wide paved shoulders.   

• Pedestrian facilities. There are sidewalks along the east side of the roadway.   

• Signage. The speed limit is 25 mph in the study area.  There are crosswalk signs, a warning 
chevron arrow at the corner approaching Greenland Road, “No Parking This Side of Street” 
signs on the east side of the roadway and a stop sign.  Pavement markings consist of 
double-yellow centerline and white shoulder markings.  



Traffic Impact and Access Study    21 April 2023 
Proposed Affordable Housing, 35 Sherburne Road, Portsmouth NH   
 
 

4 of 21 

• Lighting. Cobra-head roadway lighting is generally provided throughout. 

• Road conditions. The roadway is generally flat with curves, open drainage and normal 
crown throughout. The pavement is in fair to good condition. .  

• Adjacent uses and driveways. The Borthwick Park is located along the roadway including 
Portsmouth Hospital, Liberty Mutual, High Liner Foods, Fairfield Inn and other 
Office/industrial/Service companies.    

Sherburne Road  

• Classification.  Sherburne Road is a local roadway that is primarily a residential area.  The 
far end of the roadway is gated and does not allow access onto Grafton Road.       

• Lane widths and usage. The roadway generally provides two way travel with 12’ lanes in 
each direction, no painted shoulder.         

• Pedestrian facilities. Sidewalks are provided on the east side of the roadway.   

• Signage. Posted speed limit is 20 mph.  There is a “No Parking” sign in front of the school, 
but no other signs in the area.  Pavement markings consist of double yellow centerline in fair 
condition.  

• Sight Distance. Sight distance along the roadway is adequate for the posted speed.  

• Lighting. Cobra-head roadway lighting is provided at the southern end of the I95 overpass.     

• Road conditions. The roadway is curbed where there is sidewalk and open drainage on the 
opposite side.  The pavement is in fair condition. There is minor crack-sealing, and cracking 
at the edges of the non-curbed roadway.    

• Adjacent uses and driveways: school, and residential.   

Intersections 

NH Route 33 at Greenland Road  

• Traffic Control.  This is an existing 3-way signalized intersection. NH Route 33 forms the 
eastbound and westbound approaches and Greenland Road forms the southbound 
approach.   

• Pedestrian facilities. No sidewalks at intersection.    

• Approaches. The EB and WB approaches consist of two 12’ lanes. The EB approach each 
has an exclusive left turn lane, and the WB approach has a right turn slip lane onto 
Greenland Road.  The SB approach consists of two lanes, a right-turn lane and a left-turn 
lane.    

• Signage.  “Keep Right”, “No Turns on Right Arrow” and NH33 signs are present at the 
intersection.  

• Sight Distance. Intersection sight distance appears adequate in all directions for the posted 
speed.  

• Lighting.  Cobra-head style lighting is provided at the SB approach and the center of the 
intersection on the south side of NH33.  

• Roadway condition. Existing roadway is in good condition through the intersection. 

• Signal Timing.  Existing data provided by NHDOT, Coordinated system with ramps.    
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Greenland Road at Borthwick Avenue  

• Traffic Control.  This is an existing 3-way stop controlled unsignalized intersection.  
Greenland Road forms the EB and NB approaches.  Borthwick Ave forms the WB approach.   

• Pedestrian facilities. There is an existing sidewalk along the north end of the intersection 
along Borthwick and Greenland Road.  A 2023 City Neighborhood Sidewalk Improvement 
project will install an extension of the sidewalk along the south side of Borthwick Avenue 
and propose a new pedestrian crossing at the 3-way intersection and reroute the sidewalk 
along Greenland Road west.     

• Approaches. Each approach accommodates two way traffic. The EB and WB approaches 
consist of one lane each for through movements and turns.  The NB approach provides a 
left only lane and a right slip lane for turns heading onto Borthwick Ave.  The NB approach is 
divided by concrete median at the center line and grass island between the NB lanes.   

• Signage.  The 2023 Sidewalk project will propose a stop sign at all three legs of the 
intersection.  A yield sign will remain at the northbound left turn lane onto Borthwick Ave.  
There are also road identification signs, “stay right” signs at medians, blue informational 
signs (parking bans and hospital), a Borthwick Park directional sign and a “No Outlet” sign 
on Greenland Road heading west.      

• Sight Distance. Intersection sight distance appears adequate in all directions for the posted 
speed.  

• Lighting.  Cobra head lighting is provided in the grass island between the NBL and NBR 
lanes.      

• Roadway condition. Existing roadways in good condition.   

Sherburne Road at Site Driveway (Existing) 

• Traffic Control.  This is an existing driveway.  Sherburne Road forms the NB and SB 
approaches.  The driveway forms the WB approach. 

• Pedestrian facilities. A sidewalk is located on the east side of Sherburne Road.   

• Approaches. All approaches each consist of a single lane for both through movements and 
turns.  

• Signage.  There is a “No Parking” sign in front of the school, but no other signs in the area.   

• Sight Distance. Intersection sight distance appears adequate in all directions for the posted 
speed.  

• Lighting.  Cobra-head style lighting is provided at the bridge just north of the driveway. 

• Roadway condition. Existing roadways in fair condition.   
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3.  Background Volumes: 
 
To quantify existing peak hour traffic volumes within the study area, turning movement counts 
were taken at the study intersections.  These counts are tabulated in Appendix I.  
 
Counts were taken at all study intersections on Thursday March 9, 2023 – 7AM to 9AM and 
2PM to 6PM. 
 
Seasonal Adjustment.   
To account for seasonal variations, the data was seasonally adjusted upward by a factor of 15% 
to reflect the estimated peak month traffic volume.  See Appendix C. 
 
COVID/Stay-at Home Adjustment. 
Data was provided by the City at a local signalized intersection where data is collected daily.   
At the intersection of Lafayette Road and South Street, the City has been collecting data since 
before the pandemic.   
 
Comparing the data for mid-week (Tuesday – Thursday) for the months of January and 
February of 2019 vs 2023, shows that the daily volumes are still down by about 13%.  The 
March 2023 counts were adjusted up by 13% to account for traffic that has not returned to pre-
pandemic volumes.  See calculations in Appendix C.   
 
Volumes adjusted as necessary are shown in the following Base condition figures.    
 
Signal Timings 
Existing signal timing at the NH33 and Greenland Road intersection is based on current NHDOT 
timings received by TFM on March 13, 2023.  The timings are attached in Appendix J.   
 
Balance 
Volumes were balanced between the Greenland/Borthwick intersection and the signal at NH33. 
 
 
The existing volumes are shown in the following figures:  
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4.  No-Build Volumes: 
 
To establish No-Build traffic volumes for this study, the following adjustments were made to the 
Covid- and seasonally adjusted 2023 Base volumes: 
 
Growth Factor.   
NHDOT Historical Annual Growth Data from 2006 to 2019 was reviewed at two stations in 
Portsmouth:  NH33 west of Griffin Road and Borthwick Avenue east of Highliner Avenue.  
Calculations show that NH33 calculated a plus 0.31% growth rate and Borthwick Ave a minus 
0.62% growth rate.  The average of the two results in a nearly zero rate of growth for the area, 
minus 0.16%.  See the data and calculations in Appendix C.  For the volume calculations, a plus 
0.50% growth rate was used as a conservative assumption to account for small local 
development and in keeping with other studies done in the area.     
 
Other Developments.   
Per the scoping meeting, two nearby projects were mentioned: a Hospital Expansion and 
Liberty Mutual reoccupying their existing building.  Correspondence with the City (Appendix D) 
noted that the hospital project only provided a trip memo as it was generating less than a dozen 
trips during peak hours.  Liberty Mutual is just reoccupying their existing building which had 
been partially vacant during the pandemic and no traffic study was required.  Both occurrences 
can be accounted for within the background growth rate or daily fluctuations of traffic and no 
additional trips were added to the No-Build volumes.   
 
The total no-build volumes for the opening (2026) and future (2036) years are presented in the 
figures below.   
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5.  Trip Generation: 
 

Proposed Trips 

Standard trip generation rates published by the ITE1 (11th Edition), were used to calculate the 
vehicle trips for the proposed development.  LUC 223, Affordable Housing was used to calculate 
the trips for the apartment building, townhouses and converted school apartments.  Existing 
school trips were counted at the site driveway.  See the table below.     
 

Table 1a – Proposed Trip Generation 

Land Use In Out Total 

Affordable Housing (LUC 223):  111 Units 

Weekday AM Peak Hour Adjacent Street 12 28 40 

Weekday PM Peak Hour Adjacent Street 30 21 51 

 
Table 1b – Existing Trip Generation 

Land Use School (based on counts) In Out Total 

Existing School 

Weekday AM Peak Hour Adjacent Street 17 14 31 

Weekday PM Peak Hour Adjacent Street 3 6 9 

 
Table 1c – New Trips 

 In Out Total 

Weekday AM Peak Hour Adjacent Street (-5) 14 9 

Weekday PM Peak Hour Adjacent Street 27 15 42 

 
 
 
6.  Trip Composition, Distribution and Assignment:  
 
Composition 

For this project, all trips are considered primary trips.  Primary trips go directly from origin to 
generator and return to origin.   
 
Distribution 

We used prorata distribution based on the new counts in the study area.  Sherburne Road is a 
dead-end roadway, so the existing intersection distributions would represent where residential 
trips are going to and arriving from.  The site trip distributions are shown in the diagrams below.    
 
 

 

 
1 Trip Generation Manual, Institute of Transportation Engineers (ITE), 11th Edition. 
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7.  Build Volumes: 
 
The existing school volumes are deducted from the NoBuild Volumes, and then the site trips 
generated by the development were added to No-Build traffic volumes throughout the study 
area to produce Build diagrams for the project.    
 
2026 and 2036 diagrams are shown on the following pages for each peak hour: 
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8.  Level of Service Analysis: 
 
Level of Service Analysis: 
Level of service (LOS) is a qualitative description of operational conditions within a traffic stream 
measured in terms of control delay, a function of capacity, degree of saturation, and delay 
associated with traffic signals and “STOP” signs.  Control delay includes initial deceleration, 
delay approaching a control device, stopped delay, queue move-up time, and acceleration delay 
from a stopped condition.  The relationship between control delay and LOS is shown in the 
following table. 
 

Level of Service 
(LOS) 

Signalized 
Control Delay (sec) 

Unsignalized 
Control Delay (sec) 

A ≤10.0 ≤10.0 

B 10.1 to 20.0 10.1 to 15.0 

C 20.1 to 35.0 15.1 to 25.0 

D 35.1 to 55.0 25.1 to 35.0 

E 55.1 to 80.0 35.1 to 50.0 

F Over 80.0 Over 50.0 

 
Study Area. 
Analyses were performed for the study area intersections previously described, that is: 

1. Sherburne Road at Site Driveway (exit) 
2. Sherburne Road at Site Driveway (enter) 
3. Greenland Road at Borthwick Avenue 
4. NH33 at Greenland Road 

 
Queue Analysis. 
Vehicle queue lengths are determined by the capacity of the movement under study and the 
volume of traffic processed by the intersection during the analysis period.  It is standard practice 
to report the 95th percentile queue, that is, the queue that will be exceeded no more than 5% of 
the time during the peak periods.     
 
Methodology. 
Trafficware “Synchro” v11 software was used to analyze signalized and unsignalized 
intersections (based on HCM 2000 for the signal and HCM 6th for stop controlled) within the 
study area intersections during the weekday PM and Saturday peak hours. 
 
Signal Timing. 
Signal timing for the NH33 signal is based on data provided by the NHDOT and provided in 
Appendix J. 
 
Volume to capacity (v/c) ratios, Level of Service (LOS), delays and queue results are 
summarized in the following tables:  
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Table 2   Level of Service Analysis Summary (2023/2026) 

Location/ 
Peak Hour 

2023 BASE 2026 NoBuild 2026 Build 

Movement v/ca Del.b LOSc Qd v/ca Del.b LOSc Qd v/ca Del.b LOSc Qd 

1:  Sherburne Road at Site Driveway (Existing) - [exit only Build Case] 

AM Peak  
OVERALL 

--- 1.3 A --- --- 1.3 A --- --- 1.1 A --- 

 WB L/R 
NB T/R [T] 
SB L/T [T] 

0.06 
- 
- 

10.5 
- 

0.0 

B 
- 

A 

5 
- 
0 

0.06 
- 
- 

10.5 
- 

0.0 

B 
- 

A 

5 
- 
0 

0.04 
- 
- 

10.2 
- 
- 

B 
- 
- 

3 
- 
- 

PM Peak 
OVERALL 

--- 0.7 A --- --- 0.7 A --- --- 0.9 A --- 

 WB L/R 
NB T/R [T] 
SB L/T [T] 

0.02 
- 
- 

9.8 
- 

0.0 

A 
- 

A 

3 
- 
0 

0.02 
- 
- 

9.8 
- 

0.0 

A 
- 

A 

3 
- 
0 

0.03 
- 
- 

9.9 
- 
- 

A 
- 
- 

9.9 
- 
- 

4:  Greenland Road at Borthwick Avenue 

AM Peak  
OVERALL 

--- 20.1 C --- --- 21.2 C --- --- 21.7 C --- 

 EB All 
WB All 
NB L 
NB R 

0.37 
0.30 
0.27 
0.83 

11.7 
12.0 
11.3 
28.0 

B 
B 
B 
D 

43 
33 
28 

233 

0.38 
0.31 
0.27 
0.85 

11.9 
12.2 
11.4 
30.0 

B 
B 
B 
D 

43 
33 
28 

248 

0.40 
0.31 
0.26 
0.86 

12.2 
12.2 
11.4 
30.9 

B 
B 
B 
D 

48 
33 
25 

253 

PM Peak 
OVERALL 

--- 15.0 B --- --- 15.3 C --- --- 16.1 C --- 

 EB All 
WB All 
NB L 
NB R 

0.23 
0.69 
0.25 
0.37 

9.8 
19.5 
11.8 
11.5 

A 
C 
B 
B 

23 
138 

25 
43 

0.24 
0.70 
0.26 
0.38 

9.9 
20.2 
11.9 
11.6 

A 
C 
B 
B 

23 
145 

25 
45 

0.27 
0.73 
0.31 
0.38 

10.3 
21.8 
12.6 
11.8 

B 
C 
B 
B 

28 
155 

33 
45 

5:  NH33 at Greenland Road  (signalized) 

AM Peak  
OVERALL 

0.74 22.2 C --- 0.76 22.6 C --- 0.75 22.6 C --- 

 EB L 
EB T 
WB TT/R 
SB L 
SB R 

0.88 
0.52 
0.69 
0.48 
0.15 

40.3 
5.9 

31.7 
38.3 
34.9 

D 
A 
C 
D 
C 

442 
192 
253 

97 
44 

0.88 
0.53 
0.72 
0.48 
0.15 

40.3 
6.2 

33.1 
38.0 
34.7 

D 
A 
C 
D 
C 

461 
203 
257 

97 
43 

0.89 
0.53 
0.71 
0.49 
0.15 

41.0 
6.2 

32.4 
38.0 
34.7 

D 
A 
C 
D 
C 

454 
203 
257 

99 
44 

PM Peak 
OVERALL 

0.63 19.4 B --- 0.64 19.7 B --- 0.66 20.2 C --- 

 EB L 
EB T 
WB TT/R 
SB L 
SB R 

0.62 
0.33 
0.72 
0.42 
0.26 

33.2 
5.3 

22.1 
31.9 
30.4 

C 
A 
C 
C 
C 

154 
133 
433 

88 
68 

0.63 
0.34 
0.73 
0.42 
0.26 

33.5 
5.3 

22.6 
31.8 
30.4 

C 
A 
C 
C 
C 

156 
137 
444 

89 
69 

0.65 
0.34 
0.75 
0.42 
0.27 

33.8 
5.4 

23.5 
31.8 
30.4 

C 
A 
C 
C 
C 

167 
138 
450 

90 
68 

a Volume-to-capacity ratio - b Average control delay (sec/veh) - c Level of service - d 95th percentile queue in feet 
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Table 3   Level of Service Analysis Summary (2036) 

Location/ 
Peak Hour 

2036 NoBuild 2026 Build 

Movement v/ca Del.b LOSc Qd v/ca Del.b LOSc Qd 

1:  Sherburne Road at Site Driveway (Existing) - [exit only Build Case] 

AM Peak  
OVERALL 

--- 1.2 A --- --- 1.0 A --- 

 WB L/R 
NB T/R [T] 
SB L/T [T] 

0.06 
- 
- 

10.6 
- 

0.0 

B 
- 

A 

5 
- 
0 

0.04 
- 
- 

10.3 
- 
- 

B 
- 
- 

3 
- 
- 

PM Peak 
OVERALL 

--- 0.7 A --- ---   --- 

 WB L/R 
NB T/R [T] 
SB L/T [T] 

0.02 
- 
- 

9.9 
- 

0.0 

A 
- 

A 

3 
- 
0 

0.03 
- 
- 

9.9 
- 
- 

A 
- 
- 

3 
- 
- 

4:  Greenland Road at Borthwick Avenue 

AM Peak  
OVERALL 

--- 25.6 D --- --- 26.23 D --- 

 EB All 
WB All 
NB L 
NB R 

0.40 
0.33 
0.29 
0.90 

12.5 
12.7 
11.8 
38.1 

B 
B 
B 
E 

48 
35 
30 

300 

0.43 
0.33 
0.28 
0.91 

12.9 
12.7 
11.7 
39.2 

B 
B 
B 
E 

53 
35 
28 

305 

PM Peak 
OVERALL 

--- 16.9 C --- --- 17.8 C --- 

 EB All 
WB All 
NB L 
NB R 

0.26 
0.75 
0.28 
0.40 

10.2 
23.0 
12.2 
12.2 

B 
C 
B 
B 

25 
168 

28 
48 

0.29 
0.77 
0.33 
0.41 

10.7 
24.9 
13.0 
12.4 

B 
C 
B 
B 

30 
183 

35 
50 

5:  NH33 at Greenland Road  

AM Peak  
OVERALL 

0.79 23.9 C --- 0.79 23.9 C --- 

 EB L 
EB T 
WB TT/R 
SB L 
SB R 

0.89 
0.56 
0.80 
0.50 
0.16 

40.4 
6.5 

37.4 
38.2 
34.7 

D 
A 
D 
D 
C 

497 
219 
273 
101 

44 

0.90 
0.56 
0.79 
0.51 
0.16 

41.0 
6.6 

36.9 
38.1 
34.5 

D 
A 
D 
D 
C 

490 
219 
272 
103 

45 

PM Peak 
OVERALL 

0.67 20.6 C --- 0.69 21.2 C --- 

 EB L 
EB T 
WB TT/R 
SB L 
SB R 

0.65 
0.36 
0.78 
0.43 
0.28 

34.0 
5.6 

24.7 
31.6 
30.2 

C 
A 
C 
C 
C 

166 
148 
476 

92 
69 

0.67 
0.36 
0.80 
0.43 
0.28 

34.4 
5.7 

25.8 
31.6 
30.1 

C 
A 
C 
C 
C 

175 
148 
482 

93 
71 

   a Volume-to-capacity ratio - b Average control delay (sec/veh) - c Level of service - d 95th percentile queue in feet 
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9.  Sight Distance: 

The proposed driveways have adequate sight distance based on grade and distance to adjacent 
intersections.  The existing site driveway on Sherburne Road has a clear sight distance of 310’ 
to the Greenland Road intersection looking left and about 330’ looking right over the bridge.  At 
25 mph, the required AASHTO intersection sight distance for a left turn is 280’.  The required 
sight distance for 32 mph is 357’.   
 
 
10.  Speed Study 

A speed study was measured along Sherburne Road adjacent to the existing school driveway.  
The travel times were recorded using ATRs over a 24-hour period which recorded travel 
speeds.  The results of the speed measurements are summarized in the table below.   
 

Table 4 – Observed Travel Speeds 

Sherburne Road at existing school driveway 
Posted 

Speed Limit 
Average 
Speed 

85th Percentile 
Speed 

     Northbound 
     Southbound 

20 
20 

28.2 
24.6 

32.0 
28.0 

 
As shown in Table 3, the observed speeds along Sherburne Road were found to exceed the 
posted school zone speed limit of 20 mph.   The school zone designation will need to be 
removed as part of this project; however, the adjacent neighborhood on the north side of the I95 
overpass is also posted at 20 mph.   
 
 
11. Accident Evaluation: 

Crash data requested for the study intersections was received from the Portsmouth Police 
Department for the years 2019-2022 and is provided in Appendix H.   A summary of the crash 
data in provided in Table 4.    

Table 5 – Crash Data Summary 
  Greenland Rd at 

Borthwick Ave 
(Unsignalized) 

NH33 at 
Greenland Rd 

(Signal) 
CRASH FREQUENCY 
 Total Crashes 6 2 
 Crashes per Year (Ave) 1.5 0.5 
CRASH SEVERITY 
 Property Damage Only 5 2 
 Injury 1 0 
 Fatalities 0 0 
CRASH TYPE 
 Angle/Cross Movement 3 0 
 Rear End 3 1 
 Side-Swipe 0 1 
ADVERSE CONDITIONS 
 Sun Glare 1 0 
 Snow 1 0 
WEEKDAY COMMUTER PEAK 
 Weekday AM (7-9am) 1 0 
 Weekday PM (3-6pm) 0 2 
 Non-Commuter Peak 5 0 
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Greenland Road at Borthwick Avenue (3-leg unsignalized intersection) 
Six crashes occurred in the vicinity of the Greenland Road/Borthwick Ave intersection and none 
resulting in injury.  All crashes involved two vehicles, three of which were rear end occurrences 
and three from crossing the intersection.  Two were the result of adverse conditi39ons (sun 
glare or snow) with only one accident occurring during the weekday peak hours of the roadway.    
Based on this data, there does not appear to be any safety concerns at this intersection, 
however, the City is currently planning to update this intersection, by making all three legs stop 
controlled.  (Currently only WB Borthwick and NB Greenland are stop controlled.  The EB 
Greenland Road approach is free.)    
 
NH33 at Greenland Road (3-leg signalized intersection) 
Two crashes occurred in the vicinity of the NH33/Greenland Road intersection, with only one 
incident resulting in injury.  All crashes involved two vehicles, one was a side-swipe from 
changing lanes and one rear end collision.  Both accidents occurred during the weekday peak 
PM hours of the roadway.  Based on this data, there does not appear to be any safety concerns 
at this intersection.   
 
 
13.  Conclusions: 
 
This study shows that traffic from this redevelopment housing proposal is all primary trips and 
adds 9 new trips in the AM Peak Hour and 42 new trips during the PM Peak Hour.  That is less 
than one new trip per minute during peak hours.  Therefore, only minor impacts are caused to 
the study area intersections. 
 

• Queues and delays at the study intersections are essentially unchanged (overall LOS D 
or better) in all scenarios.   

• The enter-only driveway will have primarily right turns in with very few conflicts, and the 
exit-only driveway functions favorably.   

• At the NH28 site driveway, entering traffic operates favorably (B or better) in all 
scenarios, with 95th pctl queues of less than one car length for entering and exiting 
traffic.   

• School zone signs should be removed upon closure of the school.  
 
We therefore conclude that this new proposal will have no significant negative impact on the 
adjacent roadway network.  The existing intersections will operate acceptably with adequate 
reserve capacity in opening and future years.   
 
Respectfully Submitted, 
TFMORAN, INC. 
 
 
Robert Duval, PE 
Chief Engineer 


