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INTRODUCTION 

This Traffic Impact and Site Access Study has been prepared for Clipper Traders, LLC in order 
to assess the traffic impacts associated with the proposed residential subdivision and 
development located on the south side of North Mill Pond, at the former site of the Boston & 
Maine Railroad Yard in Portsmouth, New Hampshire.  The City of Portsmouth has required this 
study in conjunction with the proposed zoning change and Site Plan Review process.  This report 
is intended to summarize the data collected, the future traffic projections, the technical analyses 
and our findings and recommendations relative to traffic operations, capacity, and safety in the 
study area. 

PROPOSAL 

The proposed development consists of several parcels (Tax Map 157, Lots 1 and 2; and Tax Map 
164, Lots 1, 2, 3, and 4) which will be consolidated and then subdivided into five separate lots.  
The current proposal calls for the construction of six free-standing buildings with four to forty 
dwelling units per building.  This area currently lies within the office research zone (OR) and a 
zoning change to character-based zoning (CD4-W) is being sought.   

Vehicular access to the development will be provided via the existing shared driveway on the 
north side of Bartlett Street that currently provides access to Ricci Lumber, Great Rhythm 
Brewing Company and other commercial entities.   

Figure 1 shows the location of the proposed residential subdivision with respect to the area 
roadway system.  Appendix A contains a preliminary concept plan that is the subject of this 
assessment.
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EXISTING CONDITIONS  

ROADWAYS 

The Existing Shared Driveway functions as a two-lane private dead-end street with a general 
southwest to northeast orientation in the study area.  The roadway is delineated with single white 
edge lines and a worn 4-inch double yellow centerline.  It provides access to customers of Ricci 
Lumber, Ace Hardware, Great Rhythm Brewing Company and a dog care facility.  The 
horizontal alignment of the driveway is essentially straight and the vertical alignment is flat.  
Ninety-degree on-street parking is provided along the east side of this driveway for the Ricci 
Lumber business.  A 10 mph speed limit sign is posted on this driveway, facing inbound 
vehicles.  

Bartlett Street functions as a local collector road with a general northwest to southeast 
orientation in the study area; its carries through vehicles between Islington Street and Woodbury 
Avenue via Dennett Street and Thornton Street.  Abutting land uses in the area range from 
residential to commercial.  The horizontal alignment of the roadway is curvilinear and the 
vertical alignment is essentially flat in the immediate study area.  A paved sidewalk is present in 
most places along both sides of the roadway.  The speed limit is posted at 20 mph in both 
directions. 

Cate Street functions as a local collector road with a general north to south direction from its 
origin at Cottage Street to a sharp corner to the left and then an “S”-curve in its alignment 
heading to the east where its terminates at Bartlett Street.  The horizontal alignment of the 
roadway is curvilinear and the vertical alignment ranges from flat to rolling in the area.  There 
are no paved sidewalks or speed limit signs along Cate Street.   

Islington Street functions as an urban arterial roadway with a general southwest to northeast 
orientation in the study area; it carries through vehicles between NH Route 33 and downtown 
Portsmouth.  The horizontal alignment of the roadway is curvilinear and the vertical alignment is 
essentially flat in the study area.  Islington Street provides access to numerous commercial sites 
and retail businesses, as well as many residences.  A paved sidewalk is present along both sides 
of the roadway.  

INTERSECTIONS 

The Bartlett Street/Existing Shared Driveway intersection functions as a typical three-leg “T” 
intersection and the Existing Shared Driveway approach does not operate under traffic signal 
control (no stop sign, no stop line).  The approach lanes are designated accordingly:  

                SB: One shared left-right lane 
 WB: One shared through-right lane 
 EB: One shared left-through lane 

As noted previously, ninety-degree parking stalls for Ricci Lumber business are located adjacent 
to this intersection, on the east side of the shared driveway.  There are no marked crosswalks at 
this intersection. 
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The Bartlett Street/Cate Street intersection functions as a typical three-leg “T” intersection; 
however there is an existing parking lot driveway located across from Cate Street that was not 
utilized during the traffic count periods.  The Cate Street approach currently operates under 
STOP sign control.  The existing lane configuration at this intersection is delineated as follows: 

 NB: One shared left-right lane 
 WB: One shared left-through lane 
 EB: One shared through-right lane 

Although not formally designated with two approach lanes, the Cate Street approach to Bartlett 
Street is flared to the extent that left and right turning vehicles are able to queue side-by-side on 
occasion. Crosswalks are not present at this intersection. 

The Islington Street/Bartlett Street/Pharmacy Driveway intersection functions as a four-leg 
intersection that operates under traffic signal control.  The signal heads are currently post-
mounted or span wire-mounted.  The existing lane configuration at this intersection is delineated 
as follows: 

 EB: One shared left-through lane, one exclusive right-turn lane 
 WB: One shared left-through-right lane 
 NB: One exclusive left-turn lane, one shared through-right lane 
 SB: One shared left-through lane, one exclusive right-turn lane 

This traffic signal utilizes a fully-actuated controller that operates with three basic signal phases 
and an exclusive pedestrian phase (when actuated): 1) the Islington Street southbound approach 
(with permitted left turns) and northbound through-right movements, 2) Islington Street 
northbound left turns (lagging phase) with northbound through-right movements, and then 3) the 
Bartlett Street and pharmacy driveway approaches run concurrently.  This controller operated 
with an 82-second (AM) and 90-second (PM) average cycle length during the peak hour periods. 

Three crosswalks are present and extend across the southbound, westbound and eastbound 
approaches.  The exclusive pedestrian phase was utilized only occasionally during the peak hour 
periods.   
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TRAFFIC VOLUMES 

Research at the New Hampshire Department of Transportation (NHDOT) revealed that short-
term automatic traffic recorder counts were conducted on Bartlett Street (west of Islington 
Street) in September of 2017 and Woodbury Ave (north of Cottage Street) in September of 2016.  
These count stations are located a short distance west and east of the subject site.   

The NHDOT data shows that Bartlett Street (south of the subject site) carried an Annual 
Average Daily Traffic (AADT) volume of 16,414 vpd in 2017, down from 17,860 vpd in 2016.  
Woodbury Avenue carried approximately 6,277 vpd in 2017, up slightly from 6,154 vpd in 2016.  
Data from the automatic traffic recorder counts is summarized graphically on Page 7.  This data 
demonstrates that traffic demand consistently reaches peak levels during weekday evening 
commuter period.  Appendix B contains a summary of the NHDOT count data.  

To establish current travel patterns and traffic volumes in the study area, Pernaw & Company, 
Inc. simultaneously conducted turning movement and vehicle classification counts on a weekday 
morning and afternoon in April 2018 at the three study area intersections.  These counts were 
conducted on Thursday, April 5th from 7:00 to 9:00 AM and from 3:00 to 6:00 PM.  The new 
2018 count data for the study area is summarized on Figure 2.  Several facts and conclusions are 
evident from this data. 

 At the Bartlett Street/Existing Shared Driveway intersection, the traffic flow reached 
peak levels from 7:30 to 8:30 AM and from 4:45 to 5:45 PM.  Bartlett Street (west of the 
Shared Driveway) carried 807 (AM) and 1,081 (PM) vehicles during the peak hour 
periods and the majority (57%) traveled in the eastbound direction during both periods.  
Truck traffic accounted for approximately 4-percent (AM) and 1-percent (PM) of the 
traffic flow entering the Bartlett Street/Existing Shared Driveway intersection during 
these peak hour periods. 

The existing Shared Driveway accommodated 166 (AM) and 120 (PM) vehicles during 
the peak hour periods.  The heavier directional flow was inbound during the AM peak 
hour (57%) and outbound during the PM peak hour (57%). 

Although there are no crosswalks at this intersection, the pedestrian count revealed that 
eight persons were observed crossing the Shared Driveway approach to Bartlett Street 
during the AM and PM peak hour periods. 

 At the Bartlett Street/Cate Street intersection, the traffic flow reached peak levels from 
8:00 to 9:00 AM and from 4:45 AM to 5:45 PM.  This intersection accommodated 964 
(AM) and 1,211 (PM) vehicles during these periods.  Cate Street carried 164 (AM) and 
166 (PM) vehicles during the peak hour periods.  The predominant turning movement 
patterns were between points east on Bartlett Street and points south on Cate Street.  
Truck traffic accounted for approximately 3-percent (AM) and 1-percent (PM) of the 
traffic flow entering the Bartlett Street/Cate Street intersection during the peak hour 
periods. 

The pedestrian count revealed that 24 persons were observed crossing the various 
approaches during the AM and PM peak hour periods (no crosswalks present). 
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 At the Islington Street/Bartlett Street/Pharmacy Driveway intersection, the traffic 
flow reached peak levels from 7:45 to 8:45 AM and 4:45 to 5:45 PM.  This intersection 
accommodated 1,327 (AM) and 1,758 (PM) vehicles during the peak hour periods.  
Bartlett Street accommodated 914 (AM) and 1,154 (PM) vehicles during the peak hour 
periods.  Similarly, the Pharmacy Driveway accommodated 51 (AM) and 90 (PM) 
vehicles.  Truck traffic accounted for approximately 3-percent (AM) and 1-percent (PM) 
of the traffic flow entering the Islington Street/Bartlett Street/Pharmacy Driveway 
intersection during the peak hour periods. 

Crosswalks are present and extend across the southbound, westbound and eastbound 
approaches.  During the AM and PM peak hour periods, a total of 13 persons were 
observed crossing the southbound approach, 68 persons were observed crossing the 
westbound approach and four persons were observed crossing the eastbound approach.  
No one was observed crossing the Islington Street northbound approach (no crosswalk 
present). 

The detail sheets summarizing the raw turning movement count data are included in Appendix C.  
This new count data is summarized on Figure 2. 
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Traffic Impact and Site Access Study, Proposed Residential Subdivision, Portsmouth, New Hampshire

2018 Existing Traffic Volumes
Figure 2

33
4

19
3

7

2
102

206
20

212

2
0
31

21 44
7

0

0
353110

13
2

19
9

10

48410

0

16633
38

Exis
tin

g Shared

Driv
eway

Isl
ing

to
n

Stre
et

Cate S
tre

et

Driv
eway

Bartlett
Street

CVS Driveway

0
0

0

74
8

94
1

51

164

807

AM Peak Hour
Thursday, April 5, 2018

7:30 - 8:30 AM
7:45 - 8:45 AM
8:00 - 9:00 AM

PM Peak Hour
Thursday, April 5, 2018

4:45 - 5:45 PM

SITE

S

811

823

47316

94
1

91
4

24
1

30
9

18

122110

312
18

320

4
0
72

12 59
0

0

0
45578

24
2

24
4

11

24580

0

12048
20

Exis
tin

g Shared

Driv
eway

Isl
ing

to
n

Stre
et

Cate S
tre

et

Driv
eway

Bartlett
Street

CVS Driveway

0
0

0

11
36

11
36

90

166

1081

SITE

S

28429

11
5411

95

1061

1057

7:30 - 8:30 AM

8:00 - 9:00 AM

7:45 - 8:45 AM



 

1821A 
 

9

NO-BUILD TRAFFIC VOLUMES 

In order to identify the net impact that the proposed residential development will have in the 
study area, future traffic projections with and without the proposed residential development are 
necessary.  The future traffic projections without the proposed development are referred to as 
“No-Build” traffic projections.   

The No-Build traffic volumes for 2020 and 2030 are summarized schematically on Figure 3 and 
Figure 4.  These projections are based on the April 2018 traffic volumes, a 1-percent annual 
background traffic growth rate (compounded annually) to account for normal growth in the area, 
and peak-month seasonal adjustment factors of 1.03 (AM) and 1.04 (PM).   

The No-Build projections also account for four other pending development projects that were 
identified at the “scope meeting” that was conducted with city staff. 

 Proposed Multi-Family Development – new 31-unit townhouse development on Cate 
Street, Portsmouth, NH 

 Proposed Subdivision Road – new road to connect Borthwick Avenue and Islington 
Street in Portsmouth, NH 

 Proposed Apartments – new 92-unit apartment development at 145 Brewery Lane, 
Portsmouth, NH 

 Proposed Mixed-Use Development – new mixed-use development at 110 Brewery Lane, 
Portsmouth, NH 

These traffic projections are intended to reflect worst-case, peak-month, peak-hour conditions.  
Calculations pertaining to the derivation of the annual background traffic growth rate and the 
seasonal adjustment factors are contained in Appendix D.  Appendix E contains the diagrams for 
the four other development projects. 
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2020 No-Build Traffic Volumes
Figure 3
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2030 No-Build Traffic Volumes
Figure 4
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TRIP GENERATION 

To estimate the quantity of vehicle trips that will be produced by the proposed residential 
development, Pernaw & Company, Inc. considered the standardized trip-generation rates and 
equations published by the Institute of Transportation Engineers (ITE) 1.  Based upon ITE Land 
Use Code LUC 221 – Multi-Family Housing (Mid-Rise) the overall development is expected to 
generate approximately 41 vehicle-trips during the weekday AM peak hour and 53 vehicle-trips 
during the weekday PM peak hour, on an average weekday basis.  These results are based upon 
consideration of both the trip “rate” and “equation” method, and 120 dwelling units as the 
independent variable.  The following table summarizes the anticipated trip-generating 
characteristics of the proposed residential development. 

       Weekday Total 2

Entering 326 veh

Exiting 326 veh

Total 652 trips

Entering 11 veh

Exiting 30 veh

Total 41 trips

Entering 32 veh

Exiting 21 veh

Total 53 trips

1 ITE LUC 221: M ulti-Family Housing (M id-Rise)
2 Trip Equation M ethod
3 Trip Rate M ethod

Table 1 Trip Generation Summary - Clipper Traders 

120 Dw elling 
Units 1

       Weekday AM Peak Hour 2

       Weekday PM Peak Hour 2

 

All vehicle-trips associated with the proposed residential development will be “primary” trips, or 
new trips to the area.  Appendix F contains the trip generation computations for the proposed 
residential development, along with a diagram that summarizes the distribution of the primary 
trips at the various study area intersections. 

                                                           
1 Institute of Transportation Engineers, Trip Generation, tenth edition (Washington, D.C., 2017). 
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BUILD TRAFFIC PROJECTIONS 

In order to identify the net impact that site traffic will have in the study area, future traffic 
projections with and without the proposed development are necessary.  The future traffic 
projections with the proposed residential units are referred to as “Build” traffic projections.   

The Build traffic volume projections for 2020 and 2030 are summarized schematically on Figure 
5 and Figure 6, respectively.  These projections are based on the No-Build projections, the trip 
generation estimates contained in Table 1 and the expectation that the primary trips will be 
distributed in the following manner: 

100%

To/From Percentage

Bartlett Street - West 50%

Bartlett Street - East 50%

 

These percentages were based on analysis of the travel patterns observed entering and exiting the 
existing Shared Driveway on Bartlett Street, as well as our knowledge of the local area. 

IMPACT SUMMARY 

The net impact that the proposed residential development will have on area roadway and 
intersection traffic volumes can be estimated by comparing the No-Build traffic projections with 
the Build projections.  A comparison for the two peak hour cases is summarized on Figure 7.  

In terms of roadway segments, this analysis shows that the greatest impact in terms of magnitude 
will occur during the PM peak hour period on the section of Bartlett Street, west of the existing 
Shared Driveway intersection.  The traffic volume on this roadway segment is projected to 
increase +2% (+26 vehicles) during the worst-case PM peak hour period.  During the AM peak 
hour the impacts to roadway volumes will be slightly less with an increase of +20 vehicles; 
which corresponds to a +2% increase.         

In terms of intersection utilization (total vehicles entering), the Bartlett Street/Existing Shared 
Driveway intersection is expected to accommodate +53 additional vehicles during the PM peak 
hour period.  This +4% increase translates into approximately one additional vehicle every 
minute on average, during the highest traffic hour of the day.  The Bartlett Street/Islington Street 
intersection is projected to accommodate +27 vehicles (+1%) during the PM peak hour period.  
The net increases during the AM peak hour will be lower than during the PM peak hour. 
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2020 Build Traffic Volumes
Figure 5
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2030 Build Traffic Volumes
Figure 6
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2020 Impact Summary
Figure 7
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TRAFFIC OPERATIONS AND SAFETY 

INTERSECTION CAPACITY – UNSIGNALIZED INTERSECTIONS 

The short-range and long-range traffic projections were utilized to assess traffic operations at the 
Bartlett Street/Existing Shared Driveway and the Bartlett Street/Cate Street intersections.  
These intersections were analyzed according to the methodologies of the Highway Capacity 
Manual2 as replicated by the latest edition of the Synchro Traffic Signal Timing Software 
(Version 8), 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 (Bartlett Street) 
actually controls the potential capacity for vehicle movements to and from the minor approaches 
(Existing Shared Driveway and Cate Street).  Levels of Service are simply letter grades (A-F), 
which categorize the vehicle delays associated with specific turning maneuvers.  Table 2 
describes the criteria used in this analysis.  Calculations pertaining to these analyses are included 
in Appendix G. 

Level of

Service

A

B > 10.0 and < 15.0

C > 15.0 and < 25.0

D > 25.0 and < 35.0

E > 35.0 and < 50.0

F

Table 2
Level-of-Service Criteria for
Unsignalized Intersections

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

Control Delay

(seconds/vehicle)

< 10.0

> 50.0

 

It should be noted that this methodology is not capable of accounting for the vehicle queues that 
were observed on Bartlett Street that extended back from the traffic signal at Islington Street.  
This occurred occasionally during the PM peak hour; more so at the Cate Street intersection and 
to a lesser extent at the Shared Driveway.  Nevertheless, driver courtesy was observed in several 
instances that enabled certain vehicles to turn during congested moments.  

                                                           
2 Transportation Research Board, Highway Capacity Manual (Washington, D.C., 2010). 
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The results of the analysis for the Bartlett Street/Existing Shared Driveway intersection are 
summarized on Table 3, and demonstrate that the departure movements from the Existing Shared 
Driveway will operate at LOS D (2020) and LOS E (2030) or higher during all hours of the day 
with the residential development in full operation.  The left-turn arrival movement from Bartlett 
Street (on to the existing Shared Driveway) will operate at LOS A during all hours of the day 
through the horizon year and beyond with the development fully occupied.  In all cases this 
intersection is expected to operate below capacity through 2030 with the proposed residential 
development fully occupied; subject to the occasional restrictions due to vehicle queuing on 
Bartlett Street. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4

2018 Existing 9 0.05 A <1 8 0.02 A <1

2020 No Build 9 0.05 A <1 9 0.03 A <1

2020 Build 9 0.06 A <1 9 0.04 A <1

2030 No Build 9 0.05 A <1 9 0.03 A <1

2030 Build 9 0.06 A <1 9 0.05 A <1

  Existing Shared Drivew ay - SB Left & Right Turns

2018 Existing 20 0.30 C 1 18 0.27 C 1

2020 No Build 24 0.35 C 2 21 0.32 C 1

2020 Build 29 0.50 D 3 29 0.48 D 3

2030 No Build 27 0.39 D 2 25 0.37 C 2

2030 Build 35 0.57 E 3 37 0.56 E 3

1 HCM Control Delay (seconds per vehicle), 2 HCM Volume to Capacity Ratio, 3 HCM Level of Service, 4 HCM 95th Percentile Queue (vehicles)

Table 3
STOP-Controlled Intersection Capacity Analysis

Bartlett Street / Existing Shared Driveway

  Bartlett Street - EB Left-Turns

Weekday AM Peak Hour Weekday PM Peak Hour
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The results of the analysis for the Bartlett Street/Cate Street intersection are summarized on 
Table 4, and demonstrate that the departure movements from Cate Street will operate at LOS C 
or higher through the horizon year and beyond with the development fully occupied.  The left-
turn arrival movement from Bartlett Street on to Cate Street will operate at LOS B or higher 
during all hours of the day through the horizon year and beyond with the development fully 
occupied.  The actual delays for certain left-turn movements from Bartlett Street to Cate Street 
may be longer during the PM peak hour due to the extent of vehicle queuing on Bartlett Street 
(and driver courtesy).  In all cases this intersection will operate below capacity through 2030 and 
beyond with the proposed residential development fully occupied. 

Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4

2018 Existing 9 0.12 A <1 9 0.09 A <1

2020 No Build 9 0.16 A 1 10 0.15 A 1

2020 Build 9 0.16 A 1 10 0.15 A 1

2030 No Build 10 0.18 A 1 10 0.17 B 1

2030 Build 10 0.18 A 1 10 0.17 B 1

  Cate Street - NB Left & Right Turns

2018 Existing 13 0.07 B <1 15 0.21 C 1

2020 No Build 14 0.14 B 1 19 0.33 C 1

2020 Build 14 0.15 B 1 19 0.34 C 2

2030 No Build 15 0.16 B 1 22 0.40 C 2

2030 Build 15 0.17 C 1 23 0.41 C 2

1 HCM Control Delay (seconds per vehicle), 2 HCM Volume to Capacity Ratio, 3 HCM Level of Service, 4 HCM 95th Percentile Queue (vehicles)

  Bartlett Street - WB Left-Turns

Table 4
STOP-Controlled Intersection Capacity Analysis

Bartlett Street / Cate Street

Weekday AM Peak Hour Weekday PM Peak Hour
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INTERSECTION CAPACITY – SIGNALIZED INTERSECTIONS 

The Islington Street/Bartlett Street/Pharmacy Driveway signalized intersection was analyzed 
utilizing the methods of the Highway Capacity Manual 20103, as replicated by Synchro Traffic 
Signal Timing Software (Version 10).  A traffic flow rate, capacity, Level of Service (LOS), and 
delay estimate was determined for each critical traffic movement, lane group, and for the overall 
intersection.  Levels of Service are simply letter grades (A-F) that categorize the vehicle delays 
associated with specific turning maneuvers.  The following table describes the criteria used in 
the analysis of signalized intersections. 

Level of

Service

A

B > 10.0 and < 20.0

C > 20.0 and < 35.0

D > 35.0 and < 55.0

E > 55.0 and < 80.0

F

Table 5
Level-of-Service Criteria for

Signalized Intersections

Control Delay

(seconds/vehicle)

< 10.0

> 80.0

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

Table 6 summarizes the results of the analysis for the Islington Street/Bartlett Street 
intersection and it shows that the overall intersection will operate well below capacity and at 
LOS C during the AM Peak Hour through 2030 with the residential development fully occupied.  
During the PM peak hour this intersection will be operating close to capacity and at LOS D in 
2020 regardless of the proposed residential development.  By 2030 the PM peak hour traffic 
volumes are projected to exceed the overall capacity of the intersection and it will operate at an 
overall LOS E, both with and without the proposed residential development.  It should be noted 
that these results pertain to peak-month conditions only; and the highest 15-minute interval 
within that peak hour.  Favorably, site traffic (+20-27 vehicles) increases the overall volume-to-
capacity ratio of the intersection by only one or two percentage points during the peak hour 
periods.  It should be noted that this intersection is slated for reconstruction and upgrading of the 
signal system in the near future.    

The calculations pertaining to these analyses are included in Appendix H.   

  

                                                           
3 Transportation Research Board, Highway Capacity Manual (Washington, D.C., 2010). 
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AUXILIARY TURN LANES 

Determining the appropriate design of the existing shared driveway intersection should take into 
account the hourly traffic volumes and turning movement patterns, vehicle types and speeds, and 
the projected Level of Service and capacity analysis results.  These intersections were also 
analyzed to determine the ideal approach lane configuration for providing efficient traffic 
operations. 

Left-Turn Treatment – The type of treatment needed to accommodate left-turning vehicles 
from any street or highway to an intersecting side street (or driveway) can range from no 
treatment where turning volumes are low; to the provision of a bypass lane for through traffic to 
travel around left-turning vehicles; to the addition of a formal center turn lane used exclusively 
by left-turning vehicles for deceleration and storage while waiting to complete their maneuvers.   

Analysis of the 2020 traffic volume projections using NCHRP 457 guidelines is summarized 
below and confirms that left-turn treatment is advisable at both intersections without the 
proposed residential development.  This means that the residential development is not triggering 
the need for improvements along Bartlett Street.  The calculations pertaining to this analysis are 
included in Appendix I. 

2020 AM Peak Hour 2020 PM Peak Hour

No Build Build No Build Build

BARTLETT ST / SHARED DRIVEWAY

48 53 24 40

516 521 679 695

408 414 532 548

9.3% 10.2% 3.5% 5.8%

20 20 20 20

  Limiting Advancing Volume (veh/hr) 461 440 638 496

  Conclusion 

  Left-Turn Treatment Warranted YES YES YES YES

BARTLETT ST / CATE ST

138 138 116 116

538 544 648 664

529 544 679 690

25.7% 25.4% 17.9% 17.5%

20 20 20 20

  Limiting Advancing Volume (veh/hr) 271 267 265 264

  Conclusion 

  Left-Turn Treatment Warranted YES YES YES YES

Table 7

Left-Turn Volume (EB)

Advancing Volume (EB)

Opposing Volume (WB)

Left-Turn Volume (WB)

Advancing Volume (WB)

Opposing Volume (EB)

Percent Lefts

Speed (mph)

Left-Turn Lane Warrants Analysis - 2020

Percent Lefts

Speed (mph)
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Right-Turn Treatment – The type of treatment needed to accommodate right-turning vehicles 
from any street or highway to any intersecting side street (or driveway) can range from a corner 
radius only, where turning volumes are low; to the provision of a short 10:1 right-turn taper; to 
the addition of an exclusive right-turn lane, where turning volumes and through traffic volumes 
are significant.   

Analysis of the 2030 Build traffic volume projections and NCHRP 457 guidelines is summarized 
in Table 8 and confirms that right-turn treatment is not warranted at either the Shared Driveway 
or Cate Street intersections on Bartlett Street.  This finding means that the existing travel lane on 
Bartlett Street will continue to function adequately as a shared through-right lane for vehicles 
entering both the subject site and Cate Street.  The calculations pertaining to these analyses are 
also included in Appendix I. 

2030 AM Build 
Volumes

2030 PM Build 
Volumes

BARTLETT ST / SHARED DRIVEWAY

53 44

449 596

20 20

>1000 >1000

  Conclusion 

NO NO

BARTLETT ST / CATE ST

25 15

595 757

20 20

>1000 >1000

  Conclusion 

NO NO

Right-Turn Volume (WB)

Total Approach Volume (WB)

Speed (mph)

Add Right-Turn Bay

  Limiting RT Volume (veh/hr)

Table 8 Right-Turn Lane Warrants Analysis - 2030

Right-Turn Volume (EB)

Total Approach Volume (EB)

Speed (mph)

Add Right-Turn Bay

  Limiting RT Volume (veh/hr)
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Minor-Road Approach Analysis – The type of treatment needed to accommodate exiting 
vehicles from the minor-road approach at a stop-controlled intersection can range from a single 
lane (shared left-right lane) in low-volume conditions, to two exit lanes (exclusive left-turn lane 
and exclusive right-turn lane) where turning volumes and through traffic volumes a significant, 
to multiple exit lanes in extreme cases.  

Analysis of the Shared Driveway and Cate Street intersections on Bartlett Street using the 2030 
traffic volumes and NCHRP 457 guidelines is summarized on Table 9 below.  The analysis 
demonstrates that providing one shared left-right lane on these minor approaches to Bartlett 
Street is sufficient for the anticipated traffic volumes.  The calculations pertaining to this 
analysis are also included in Appendix I. 

2030 AM Build 
Volumes

2030 PM Build 
Volumes

BARTLETT ST / SHARED DRIVEWAY

1015 1756

48% 65%

101 89

196 101

  Conclusion 

Consider TWO Approach Lanes NO NO

BARTLETT ST / CATE ST

1190 1481

97% 97%

64 114

Limiting Minor-Road Volume (veh/hr) 331 265

  Conclusion 

Consider TWO Approach Lanes NO NO

   Minor-Road Approach Volume

Minor-Road Approach Geometry - 2030

   % Right-Turns on Minor (SB)

   Minor-Road Approach Volume

   Major-Road Volume (EB-WB)

   % Right-Turns on Minor (NB)

Table 9

Limiting Minor-Road Volume (veh/hr)

   Major-Road Volume (EB-WB)
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STUDY FINDINGS AND RECOMMENDATIONS 

Based on the existing conditions data collected along Bartlett Street and at the three study area 
intersections, the anticipated traffic increases from the proposed residential development and the 
analysis of future traffic levels in the study area, Pernaw & Company, Inc. concludes that: 

1.       Traffic levels at the Bartlett Street/Existing Shared Driveway intersection reached 
peak periods from 7:30 to 8:30 AM in the morning and from 4:45 to 5:45 PM in the 
evening in April 2018.  This intersection accommodated 892 vehicles (AM) and 1,129 
vehicles (PM) during the peak hour periods.  The existing Shared Driveway 
accommodated 166 (AM) and 120 (PM) vehicles during those respective peak periods.  
The heavier directional flow was inbound during the AM peak hour (57%) and outbound 
during the PM peak hour (57%). 

2.       The results of the trip generation analysis indicate that the proposed 120-unit residential 
development will generate approximately 41 vehicle-trips during the weekday AM peak 
hour; and 53 vehicles trips during the weekday PM peak hour.  Most trips will be 
outbound during the AM peak and inbound during the PM peak hour; which is opposite 
from those currently using the shared driveway. 

3. The greatest impact that site traffic will have on roadway volumes in the study area will 
occur along Bartlett Street, east of the subject site.  This section of roadway is expected 
to see increases of approximately +21 (AM) and +27 (PM) vehicles during the peak 
periods.  This translates into increases of +2% (AM) during both peak hour periods.  
Changes of this magnitude are comparable to the changes that typically occur due to 
random traffic flow from one day to the next. 

4. The intersection capacity and Level of Service analysis pertaining to the Bartlett 
Street/Existing Shared Driveway intersection demonstrate that the departure 
movements from the Existing Shared Driveway will operate at LOS D (2020) and LOS E 
(2030) or higher during all hours of the day with the subject site fully occupied.  The left-
turn arrival movement from Bartlett Street on to the existing Shared Driveway will 
operate at LOS A during all hours of the day through the horizon year and beyond with 
the development fully occupied.  The analysis demonstrates that this intersection will 
operate below capacity through 2030 with the proposed residential development.  
However, this finding must be tempered in that left-turn departures from the shared 
driveway are subject to temporary blockages due to queuing at the Islington Street traffic 
signal that are not reflected in this analysis.   

5. The intersection capacity and Level of Service analysis pertaining to the Bartlett 
Street/Cate Street intersection demonstrate that the departure movements from Cate 
Street will operate at LOS C or higher through the horizon year and beyond with the 
development fully occupied.  The left-turn arrival movement from Bartlett Street on to 
Cate Street will operate at LOS B or higher during all hours of the day through the 
horizon year and beyond with the development fully occupied.  Again, left-turn arrivals 
and departures at Cate Street are subject to temporary blockages due to queuing on 
Bartlett Street due to the traffic signal Islington Street.   
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6. The capacity analyses of the Islington Street/Bartlett Street/Pharmacy Driveway 
intersection confirms that the overall intersection will operate well below capacity and at 
LOS C during the AM Peak Hour through 2030 with the residential development fully 
occupied.  During the PM peak hour this intersection will be operating close to capacity 
and at LOS D in 2020 regardless of the proposed residential development.  By 2030 the 
PM peak hour traffic volumes are projected to exceed the overall capacity of the 
intersection and it will operate at an overall LOS E, both with and without the proposed 
residential development.  Favorably, site traffic (PM = +27 vehicles) increases the overall 
volume-to-capacity ratio of the intersection by only one or two percentage points during 
the peak hour periods.  It should be noted that this intersection is slated for reconstruction 
and upgrading of the signal system in the near future.    

7.       The 2020 No-Build traffic volumes satisfy the NCHRP 457 guidelines for left-turn 
treatment on Bartlett Street at both the Shared Driveway and Cate Street intersections.  
This means it is advisable to re-stripe Bartlett Street to provide left-turn “pockets” for 
vehicles turning left from Bartlett Street at these locations (see Exhibit 1) regardless of 
the proposed development. In terms of cost sharing, it should be noted that site traffic 
represents approximately 2% of the peak hour traffic volume on this section of Bartlett 
Street.     

8.       The 2030 Build traffic volumes do not satisfy the NCHRP 457 guidelines for right-turn 
treatment on Bartlett Street at both the Shared Driveway and Cate Street intersections.  
The existing travel lanes on Bartlett Street will function adequately as a shared through-
right lane at both intersections. 

9.       The 2030 Build traffic volumes do not satisfy the NCHRP 457 guidelines for providing 
dual exit lanes on the existing Shared Driveway and Cate Street approaches to Bartlett 
Street. A single shared left-right departure lane is sufficient for the anticipated traffic 
volumes. 

 

 

 

 





APPENDIX 

Appendix A 

Appendix B 

AppendixC 

Appendix D 

Appendix E 

Appendix F 

AppendixG 

Appendix H 

Appendix I 

Preliminary Site Plan 

Automatic Traffic Recorder Counts 

Intersection Turning Movement Counts 

Seasonal Adjustment Factors I Historical Growth Rates 

Other Development Traffic Volumes 

Site Generated Traffic Volumes I Trip Distribution 

Capacity and Level of Service Calculations- Unsignalized 

Capacity and Level of Service Calculations - Signalized 

Auxiliary Turn Lane Warrants 



.> 

Appendix A Preliminary Site Plan 



PR
El

iM
IN

A
R

Y 
SI

TE
 P

LA
N 

7 
' ~
 

/ 

-

~-
--

7 

'
I
 'i,-

PR
O

JE
C

T 
C

lip
pe

r T
ra

de
rs

 

/ 
~
 

~
 

G
R

EE
N

W
AY

 

DR
D,
Wi
r~
G 

PR
EL

IM
IN

A
R

Y 
SI

TE
 P

LA
N 

N
O

R
T

H
 

M
IL

L 
PO

N
D

 
(T

ID
A

L)
 

W
IN

T
E

R
 H

O
LB

E
N

 



Appendix B Automatic Traffic Recorder Counts 



MS2 
Transportation Data Management System 

Excel Version 

Weekly Volume Report 

Location ID: 82379052 Type: SPOT 

Located On: Bartlett St : 

Direction: 2-WAY 

Community: PORTSMOUTH Period: Mon 9/18/2017 - Sun 9/24/2017 

AADT: 16414 



Excel Version 

Weekly Volume Report 

Location 10: 82379018 

Located On: Woodbury Ave 

Direction: 2-WAY 

Community: PORTSMOUTH 

AADT: 6154 

M i'!!!!!!ol"'. 
~ 

Transportation Data Management System 

Type: SPOT 

: 

Period: Mon 9/12/2016- Sun 9/18/2016 



QMS2 
Transportation Data Management System 

Excel Version 

Weekly Volume Report 

Location 10: 82379018 Type: SPOT 

Located On: Woodbury Ave : 

Direction: 2-WAY 

Community: PORTSMOUTH Period: Mon 9/5/2016- Sun 9/11/2016 

AADT: 6154 



AppendixC Intersection Turning Movement Counts 



Weather: Clear 
Colleted By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 
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9 11 

14 12 
33 38 

46.5 53.5 
.589 .792 

Bartlett Street 
Out In Total 

I 34!!1 ~ [ so7] 

~ 
Thru Left 

l 4 

Peak Hour Data 

T 
North 

Peak Hour Begins at 07:30 AM 

CARS 
TRUCKS 

.... 
I ,. 

I 1 

Thru Riqht 
I E;47l 

01ill ~ DTIJ 
Out In Total 

Bartlett Street 

9 
16 
20 
26 
71 

.683 

9 
14 
11 
13 
47 

12.9 
.839 

File Name 
Site Code 
Start Date 
Page No 

77 
71 
69 
99 

316 
87.1 
.798 

: 1821A_INT_A_AM_PH 
: 1821A 
: 4/5/2018 
:2 

86 
85 
80 

112 
363 

.810 

Int. Total 

198 
213 
213 
268 
892 

.832 



Weather: Clear 
Colleted By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

07:30AM 3 
07:45AM 1 
08:00AM 6 
08:15AM 6 

Total Volume 16 
% App. Total 84.2 

PHFI .667 

0 
1 
2 
0 
3 

15.8 
.375 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

3 0 0 0 
2 0 1 1 
8 1 0 1 
6 3 0 3 

19 4 1 5 
80 20 

.594 .333 .250 .417 

Bartlett street 
Out In Total 

c::::::I2J~L.]IJ 
16 3 

Thru Left 

I 4 ... 

Peak Hour Data 
.... 
I 

North 

I Peak Hour Begins at 07:30 AM I 

TRUCKS 

I 

T ,. 
I 

~ 
0 

~ c:::::::::1§J 
Out In Total 

Bartlett Street_ 

File Name 
Site Code 
Start Date 
Page No 

: 1821A INT A AM PH - -- -

0 1 
0 2 
0 2 
0 3 
0 8 
0 100 

.000 .667 

: 1821A 
: 4/5/2018 
:2 

1 
2 
2 
3 
8 

.667 

o~~ 
··~-~ ~ g 
-~ _ffi 

=>;;; 
r 01 0. 

.,r!l ~ f? 
o~~ o:;: 

!il"lll 
-'< 

Int. Total 

4 
5 

11 
12 
32 

.667 



Weather: Clear 
Colleted By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

I 
Bartlett Street 

From North 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

G P . t d CARS TRUCKS roups nne - -
Existing Shared Driveway Bartlett Street 

From East From South 

File Name 
Site Code 
Start Date 
Page No 

: 1821A_INT_A_AM_PH 
: 1821A 
: 4/5/2018 
: 1 

I Start Time Thru I Left I Peds I App. Total Right I Left I Peds I App. Total Right I Thru I Peds I App. Total Exclu. Total I lnclu. Total I Int. Total I 
07:00AM 
07:15AM 
07:30AM 
07:45AM 

Total 

08:00AM I 
08:15AM 
08:30AM 
08:45AM 

Total 

Grand Total 
Apprch% 

Total% 
CARS 

%CARS 
TRUCKS 

%TRUCKS 

48 
82 
95 

102 
327 

97 
116 
83 

111 
407 

734 
89.8 
45.3 
711 
96.9 

23 
3.1 

8 
12 
8 

10 
38 

16 
14 

9 
6 

45 

83 
10.2 

5.1 
79 

95.2 
4 

4.8 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 

56 
94 

103 
112 
365 

113 
130 
92 

117 
452 

817 

50.4 
790 
96.7 

27 
3.3 

2 
11 
3 
7 

23 

9 
14 
7 

11 
41 

64 
45.1 

4 
58 

90.6 
6 

9.4 

10 
7 
6 
9 

32 

11 
12 

9 
14 
46 

78 
54.9 

4.8 
76 

97.4 
2 

2.6 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 

T 
North 

12 
18 
9 

16 
55 

20 
26 
16 
25 
87 

142 

8.8 
134 

94.4 
8 

5.6 

4/5/2018 07:00AM 
4/5/2018 08:45AM 

CARS 
TRUCKS 

1428 
45 

1473 
Total 

6 
8 
9 

14 
37 

11 
13 
16 

9 
49 

86 
13 

5.3 
85 

98.8 
1 

1.2 

47 
77 
77 
71 

272 

69 
99 
72 
63 

303 

575 
87 

35.5 
556 

96.7 
19 

3.3 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 

53 
85 
86 
85 

309 

80 
112 
88 
72 

352 

661 

40.8 
641 
97 
20 

3 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 

121 
197 
198 
213 
729 

213 
268 
196 
214 
891 

1620 

100 
0 
0 
0 
0 

121 
197 
198 
213 
729 

213 
268 
196 
214 
891 

1620 

1565 
96.6 

55 
3.4 



Weather: Clear 
Colleted By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

I 
Bartlett Street 

From North 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

roups rm e -G P . t d TRUCKS 
Existing Shared Driveway Bartlett Street 

From East From South 

File Name 
Site Code 
Start Date 
Page No 

I 

: 1821A_INT_A_AM_PH 
: 1821A 
: 4/5/2018 
: 1 

I Start Time Thru I Left I Peds I App. Total I Right I Left I Peds I App. Total Right I Thru I Peds I App. Total Exctu. Total I lnclu. Total I Int. Total I 
07:00AM 2 1 0 3 0 1 0 1 0 2 0 2 0 6 6 
07:15AM 3 0 0 3 2 0 0 2 1 2 0 3 0 8 8 
07:30AM 3 0 0 3 0 0 0 0 0 1 0 1 0 4 4 
07:45AM 1 1 0 2 0 1 0 1 0 2 0 2 0 5 5 

Total 9 2 0 11 I 2 2 0 4 1 7 0 8 0 23 23 

08:00AM 6 2 0 ~I 1 0 0 1 0 2 0 2 0 11 11 
08:15AM 6 0 0 3 0 0 3 0 3 0 3 0 12 12 
08:30AM 2 0 0 2 0 0 0 0 0 3 0 3 0 5 5 
08:45AM 0 0 0 0 0 0 0 0 0 4 0 4 0 4 4 

Total 14 2 0 16 t 4 0 0 4 0 12 0 12 0 32 32 

Grand Total I 23 4 0 
271 

6 2 0 

14.: I 

1 19 0 
20 I 

0 55 55 
Apprch% 85.2 14.8 75 25 5 95 

Total% 41.8 7.3 49.1 10.9 3.6 1.8 34.5 36.4 0 100 

Bartlett Street 
Out In Total 

~~~ 
23 4 

Thru Left 

I 4 .... 

.... 
o~~ I 

North ··~-~ ~ ~ 
4/5/2018 07:00AM 

-en -DJ 
:J Cil 

4/5/2018 08:45AM r "' C. 
r~N ~ 

TRUCKS ~~~ 0::;: 
!il"D> 
-'< 

i r~ 
I 

~ 
1 

~ I 451 
Out In Total 

Bartlett Street 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

04:45PM 133 
05:00PM 147 
05:15PM 159 
05:30PM 141 

Total Volume 580 
%App. Total 96 

PHF .912 

5 0 
6 0 
5 0 
8 0 

24 0 
4 0 

.750 .000 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

138 
153 
164 
149 
604 

.921 

7 4 0 
20 6 0 
14 4 0 

7 6 0 
48 20 0 

70.6 29.4 0 
.600 .833 .000 

Bartlett Street 
Out In Total 

Cilll~~ 
580 24 0 

Thru Left Peds 

l 4 

Peak Hour Data 

T 
North 

Peak Hour Begins at 04:45 PM 

CARS 
TRUCKS 

T r 
Thru Right Peds 

I 4291 281 Ol 
L J 

L:]QQ] ~ I 10571 

Out Bartle~n Street Total 

11 
26 
18 
13 
68 

.654 

8 
6 
7 
7 

28 
6.1 

.875 

File Name 
Site Code 
Start Date 
Page No 

104 
117 
111 

97 
429 
93.9 

: 1821A_INT_A_PM_PH 
: 1821A 
: 4/5/2018 
:3 

0 112 
0 123 
0 118 
0 104 
0 457 
0 

261 
302 
300 
266 

1129 

.917 .000 .929 .935 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

04:45PM 1 
05:00PM 2 
05:15PM 0 
05:30PM 1 

Total Volume 4 
% App. Total 100 

PHF .500 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

.000 .000 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

1 
2 
0 
1 
4 

.500 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

.000 .000 .000 

tsartlett ::>treet 
Out In Total 

~CT:c==IJ 
I I 

I 4 0 Ol 
Thru Left Peds 

l 4 

Peak Hour Data 

T 
North 

I 
Peak Hour Begins at 04:45 PM 1 

TRUCKS I 

I 31 - Ol Ol 
Thru Ri~ht Peds 

I I 
c:::JJ ~ c==zJ 

Out In Total 
Bartlett Street 

0 
0 
0 
0 
0 

.000 

0 
0 
0 
0 
0 
0 

.000 

File Name : 1821A_INT_A_PM_PH 
Site Code : 1821A 
Start Date : 4/5/2018 
Page No :3 

0 0 0 1 
0 0 0 2 
2 0 2 2 
1 0 1 2 
3 0 3 7 

100 0 
.375 .000 .375 .875 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

I 
Bartlett Street 

From North 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

G roups Printed- c s AR c s -TRU K 
Existing Shared Driveway 

From East 
I Start Time Thru I Left I Peds I App. Total Riqht I Left I Peds I App. Total 

03:00PM 100 3 0 103 3 5 0 8 
03:15PM 102 6 0 108 6 7 0 13 
03:30PM 97 7 0 104 5 9 0 14 
03:45PM 127 4 0 131 3 1 0 4 

Total 426 20 0 446 17 22 0 39 

04:00PM 103 6 0 109 14 2 0 16 
04:15PM 136 6 0 142 6 9 0 15 
04:30PM 126 4 0 130 10 5 0 15 
04:45PM 133 5 0 138 7 4 0 11 

Total 498 21 0 519 37 20 0 57 

05:00PM I 147 6 0 1531 
20 6 0 26 

05:15PM 159 5 0 164 14 4 0 18 
05:30PM 141 8 0 149 7 6 0 13 
05:45PM 110 7 0 117 9 5 0 14 

Total 557 26 0 583 50 21 0 71 

Grand Total 1481 67 0 1548 104 63 0 167 
Apprch% 95.7 4.3 0 62.3 37.7 0 

Total% 50.4 2.3 0 52.7 3.5 2.1 0 5.7 
CARS 1466 66 0 1532 103 63 0 166 

%CARS 99 98.5 0 99 99 100 0 99.4 
TRUCKS 15 1 0 16 1 0 0 1 

%TRUCKS 1 1.5 0 1 1 0 0 0.6 

Riqht I 
5 
9 
2 
9 

25 

2 
7 
5 
8 

22 

6 
7 
7 
7 

27 

74 
6 

2.5 
73 

98.6 
1 

1.4 

File Name 
Site Code 
Start Date 
Page No 

: 1821A_INT_A_PM_PH 
: 1821A 
: 4/5/2018 
: 1 

Bartlett Street 
From South 

Thru I Peds I App. Total 
94 0 99 
87 0 96 
92 0 94 
90 0 99 

363 0 388 

92 0 94 
93 0 100 
86 0 91 

104 o· 112 
375 0 397 

117 0 123 
111 0 118 
97 0 104 
87 0 94 

412 0 439 

1150 0 1224 
94 0 

39.1 0 41.6 
1135 0 1208 
98.7 0 98.7 

15 0 16 
1.3 0 1.3 

Int. Total I 
210 
217 
212 
234 
873 

219 
257 
236 
261 
973 

302 
300 
266 
225 

1093 

2939 

2906 
98.9 

33 
1.1 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

T 
North 

4/5/2018 03:00 PM 
4/5/2018 05:45PM 

CARS 
TRUCKS 

File Name 
Site Code 
Start Date 
Page No 

: 1821A_INT_A_PM_PH 
:1821A 
: 4/5/2018 
:2 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

I 
Bartlett Street 
From North 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

Groups Printed- TRUCKS 
Existing Shared Driveway 

From East 
I Start Time Thru I Left I Peds I App. Total Riaht I Left I Peds I Aoo. Total 

03:00PM 4 0 0 4 0 0 0 0 
03:15PM 0 0 0 0 1 0 0 1 
03:30PM 1 0 0 1 0 0 0 0 
03:45PM 0 0 0 0 0 0 0 0 

Total 5 0 0 5 1 0 0 1 

04:00PM 2 0 0 2 0 0 0 0 
04:15PM 1 0 0 1 0 0 0 0 
04:30PM 2 1 0 3 0 0 0 0 
04:45PM 1 0 0 1 0 0 0 0 

Total 6 1 0 7 0 0 0 0 

05:00PM 2 0 0 2 0 0 0 0 
05:15PM 0 0 0 0 0 0 0 0 
05:30PM 1 0 0 1 0 0 0 0 
05:45PM 1 0 0 1 0 0 0 0 

Total 4 0 0 4 0 0 0 0 

Grand Total I 15 1 0 
161 

1 0 0 

:I Apprch% 93.8 6.2 0 100 0 0 
Total% 45.5 3 0 48.5 3 0 0 

Riaht I 
0 
0 
0 
1 
1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1 
6.2 

3 

File Name : 1821A_INT_A_PM_PH 
Site Code : 1821A 
Start Date : 4/5/2018 
Page No : 1 

Bartlett Street 
From South 

Thru I Peds I App. Total Int. Total I 
3 0 3 7 
1 0 1 2 
2 0 2 3 
3 0 4 4 
9 0 10 16 

1 0 1 3 
1 0 1 2 
1 0 1 4 
0 0 0 1 
3 0 3 10 

0 0 0 2 
2 0 2 2 
1 0 1 2 
0 0 0 1 
3 0 3 7 

15 0 
161 

33 
93.8 0 
45.5 0 48.5 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

Bartlett ::;treet 
Out In Total 

c=I§J2;~ 
I I 

I 151 1 ol 
Thru Left Peds 

I 4 .... 

i 
North 

4/5/2018 03:00PM 
4/5/2018 05:45PM 

TRUCKS 

i ,. 
Thru Right Peds 

15 1 0 
I I 

~6c:::::::m 
Out In Total 

B"rtiP.ttSt"'"' 

File Name 
Site Code 
Start Date 
Page No 

: 1821A_INT_A_PM_PH 
: 1821A 
: 4/5/2018 
:2 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

08:00AM 7 104 0 
08:15AM 6 121 0 
08:30AM 2 92 0 
08:45AM 6 130 0 

Total Volume 21 447 0 
% App. Total 4.5 95.5 0 

PHF .750 .860 .000 

0 111 
0 127 
0 94 
0 136 
0 468 
0 

.000 .860 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

0 0 0 0 0 0 84 25 0 
0 0 0 0 0 0 110 26 0 
0 0 0 0 0 0 85 27 0 
0 0 0 0 0 0 74 32 0 
0 0 0 0 0 0 353 110 0 
0 0 0 0 0 76.2 23.8 0 

.000 .000 .000 .000 .000 .000 .802 .859 .000 

Peak Hour Data 

J~ N~_j' T 
North a" .:::-----. 

1-

-
I 

Peak Hour Begins at 08:00 AM 

CARS 
TRUCKS 

T r 

109 
136 
112 
106 
463 

.851 

File Name : 1821A_INT_B_AM_PH 
Site Code : 1821A 
Start Date : 4/5/2018 
Page No :2 

11 0 0 0 11 231 
5 0 1 0 6 269 
3 0 1 0 4 210 

12 0 0 0 12 254 
31 0 2 0 33 964 

93.9 0 6.1 0 
.646 .000 .500 .000 .688 .896 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

08:00AM 2 4 0 
08:15AM 0 4 0 
08:30AM 0 1 0 
08:45AM 0 0 0 

Total Volume 2 9 0 
% App. Total 18.2 81.8 0 

PHF .250 .563 .000 

~[J 

0 
0 
0 
0 
0 
0 

.000 

~ =U-~~ 

6 
4 
1 
0 

11 

.458 

'N 
~_j 
...J 

o=> 
.C--t 
I-

N-
.<= 
.g>, 
l:t:: .... P,D 

0 - 0"' 
"0 
Q) 

a. 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

0 0 0 0 0 0 3 0 0 
0 0 0 0 0 0 2 0 0 
0 0 0 0 0 0 1 1 0 
0 0 0 0 0 0 3 2 0 
0 0 0 0 0 0 9 3 0 
0 0 0 0 0 75 25 0 

.000 .000 .000 .000 .000 .000 .750 .375 .000 

Bartlett Street 

Oil 11 c:::=nJ 
Out ~ Total 

I 21 91 Ol Ol 

:1ht 
Thru Left Peds 

I 4 .... 

Peak Hour Data 

T 
North 

I Peak Hour Begins at 08:00 AM I 
TRUCKS 

4l T ~ 
Left Thru Right Peds 

3 9 0 0 

DIJ~c::::::nl 
Out In Total 

Bartlett Street 

3 
2 
2 
5 

12 

.600 

File Name : 1821A_INT_B_AM_PH 
Site Code : 1821A 
Start Date : 4/5/2018 
Page No :2 

0 0 0 0 0 9 
1 0 1 0 2 8 
1 0 1 0 2 5 
0 0 0 0 0 5 
2 0 2 0 4 27 

50 0 50 0 
.500 .000 .500 .000 .500 .750 

r-

u - ~~~ :::r 
-a 

f-
-I c;; 

4~:; 

-iJ~; <=a 

r "' '"' ~ 
... ::1>0 

~~~ "U 

"' t-a. -
"'a 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

I 
Bartlett Street 

From North 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

G P . d CARS TRUCKS roups nnte - -
Existing Driveway Bartlett Street 

From East From South 

File Name 
Site Code 
Start Date 
Page No 

: 1821A_INT_B_AM_PH 
: 1821A 
: 4/5/2018 
: 1 

Cate Street 
From West 

I Start Time Right I Thru I Left I Peds I App Total Right I Thru I Left I Peds I App. Total Right I Thru I Left I Peds I App. Tolal Right I Thru I Left I Peds I App. Total lnt Total I 
07:00AM 
07:15AM 
07:30AM 
07:45AM 

Total 

08:00AM 
08:15AM 
08:30AM 
08:45AM 

Total 

Grand Total I 
Apprch% 

Total% 
CARS 

%CARS 
TRUCKS 

%TRUCKS 

1 55 
4 86 
4 94 
8 103 

17 338 

7 104 
6 121 
2 92 
6 130 

21 447 

38 785 
4.6 95.4 
2.2 44.6 
35 767 

92.1 97.7 
3 18 

7.9 2.3 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

56 
90 
98 

111 
355 

111 
127 
94 

136 
468 

823 

46.7 
802 
97.4 

21 
2.6 

0 
1 
0 
0 
1 

0 
0 
0 
0 
0 

1 
100 
0.1 

1 
100 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

1~-----------, 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
1 
0 
0 
1 

0 
0 
0 
0 
0 

1 

0.1 
1 

100 
0 
0 

i 
North 

0 49 28 
1 87 20 
0 85 24 
0 89 33 
1 310 105 

0 84 25 
0 110 26 
0 85 27 
0 74 32 
0 353 110 

1 663 215 
0.1 75.4 24.5 
0.1 37.6 12.2 

1 648 211 
100 97.7 98.1 

0 15 4 
0 2.3 1.9 

4/5/2018 07:00AM 
4/5/2018 08:45AM 

CARS 
TRUCKS 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

77 1 
108 8 
109 3 
122 10 
416 22 

109 11 
136 5 
112 3 
106 12 
463 31 

879 53 
89.8 

49.9 3 
860 49 
97.8 92.5 

19 4 
2.2 7.5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

3 
0 
1 
0 
4 

0 
1 
1 
0 
2 

6 
10.2 
0.3 

1 
16.7 

5 
83.3 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

4 
8 
4 

10 
26 

11 
6 
4 

12 
33 

59 

3.3 
50 

84.7 
9 

15.3 

137 
207 
211 
243 
798 

231 
269 
210 
254 
964 

1762 

1713 
97.2 

49 
2.8 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

I 
Bartlett Street 
From North 

I Start Time Right I Thru I Left I Peds I Aoo. Total 

07:00AM 0 2 0 0 2 
07:15AM 0 3 0 0 3 
07:30AM 1 2 0 0 3 
07:45AM 0 2 0 0 2 

Total 1 9 0 0 10 

08:00AM 2 4 0 0 ~I 08:15AM 0 4 0 0 
08:30AM 0 1 0 0 1 
08:45AM 0 0 0 0 0 

Total 2 9 0 0 11 

Grand Total I 3 18 0 0 
21 I Apprch % 14.3 85.7 0 0 

Total% 6.1 36.7 0 0 42.9 

--0 "' 'ii_t ~~ :-
...J 

'0:::1 

~ =U-
1::-~ 
f--

~E ~ .,.._ 

880 l h a: .... 
i-
ow 
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Stephen G. Pernaw& Co., Inc. 
P .0. Box 1721 

Concord, New Hampshire 03302 

roups nnte -G P. d TRUCKS 
Existing Driveway Bartlett Street 

. From East From South 

File Name 
Site Code 
Start Date 
Page No 

: 1821A_INT_B_AM_PH 
: 1821A 
: 4/5/2018 
: 1 

Gate Street 
From West 

Right I Thru I Left I Peds I App. Total Right I Thru I Left I Peds I App. Total Right I Thru I Left I Peds I Aoo. Total Int. Total I 
0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 4 
0 0 0 0 0 0 4 0 0 4 0 0 0 0 0 7 
0 0 0 0 0 0 0 1 0 1 0 0 1 0 1 5 
0 0 0 0 0 0 2 0 0 2 2 0 0 0 2 6 
0 0 0 0 0 0 6 1 0 7 2 0 3 0 5 22 

0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 9 
0 0 0 0 0 0 2 0 0 2 1 0 1 0 2 8 
0 0 0 0 0 0 1 1 0 2 1 0 1 0 2 5 
0 0 0 0 0 0 3 2 0 5 0 0 0 0 0 5 
0 0 0 0 0 0 9 3 0 12 2 0 2 0 4 27 

0 0 0 0 

:I 
0 15 4 0 

191 4 
0 5 0 

18.: I 
49 

0 0 0 0 0 78.9 21.1 0 44.4 0 55.6 0 
0 0 0 0 0 30.6 8.2 0 38.8 8.2 0 10.2 0 

t!aruett :>treet 

ClQ] 21 c:::::::ill Out ~ Total 
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r- b1d~ "U 
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~l I ~ 
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Out In Total 
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Weather: Clear 
Collected By: MV 
Job Number; 1821A 
Town/State: Portsmouth, NH 

04:45PM 0 136 0 0 
05:00PM 2 151 0 0 
05:15PM 5 153 0 0 
05:30PM 5 150 0 0 

Total Volume 12 590 0 0 
% App. Total 2 98 0 0 

PHF .600 .964 .000 .000 
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Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

0 0 0 0 0 0 115 14 0 
0 0 0 0 0 0 126 26 0 
0 0 0 0 0 0 115 18 0 
0 0 0 0 0 0 99 20 0 
0 0 0 0 0 0 455 78 0 
0 0 0 0 0 85.4 14.6 0 

.000 .000 .000 .000 .000 .000 .903 .750 .000 

Bartlett ::;treet 
Out In Total 
~ C]@ DQillJ 

I 
1
121 590: ol I ol 

:rht Tr Lc Peds 

Peak Hour Data 

T 
North 

Peak Hour Begins at 04:45 PM 

CARS 
TRUCKS 

~l T r 
Left Thru Riqht Peds 

78 455 0 0 
I I 

~~~ 
Out In Total 

R~rtilet!SirHHI 

129 
152 
133 
119 
533 

.877 

File Name 
Site Code 
Start Date 
Page No 

12 0 
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19 0 
18 0 
72 0 

94.7 0 
.783 .000 

: 1821A_INT_B_PM_PH 
: 1821A 
: 4/5/2018 
:3 

0 0 
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12 277 
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Weather: CLear 
Collected By: MV 
Job Number; 1821A 
Town/State: Portsmouth, NH 

04:45PM 0 1 0 
05:00PM 0 2 0 
05:15PM 0 0 0 
05:30PM 0 1 0 

Total Volume 0 4 0 
% App. Total 0 100 0 

PHF .000 .500 .000 

0 1 
0 2 
0 0 
0 1 
0 4 
0 

.000 .500 

~Ll - 0-a;__j 
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Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 2 0 0 
0 0 0 0 0 0 1 0 0 
0 0 0 0 0 0 3 0 0 
0 0 0 0 0 100 0 0 

.000 .000 .000 .000 .000 .000 .375 .000 .000 

~:~art1ett Street 
Out In Total 
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l I 
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Peak Hour Data 
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I Peak Hour Begins at 04:45 PM I 
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I I 
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Out In Total 
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3 

.375 

File Name 
Site Code 
Start Date 
Page No 
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.000 .000 
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: 1821A_INT_B_PM_PH 
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: 4/5/2018 
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Weather: Clear 
Collected By: MV 
Job Number; 1821A 
Town/State: Portsmouth, NH 

I 
Bartlett Street 

From North 
I Start Time Right I Thru _l Left I Peds I App. Total 

03:00PM 8 100 0 0 108 
03:15PM 1 108 1 0 110 
03:30PM 3 105 0 0 108 
03:45PM 1 128 0 0 129 

Total 13 441 1 0 455 

04:00PM 0 107 0 0 107 
04:15PM 1 146 0 0 147 
04:30PM 0 126 0 0 126 
04:45PM 0 136 0 0 136 

Total 1 515 0 0 5161 

05:00PM 2 151 0 0 153 
05:15PM 5 153 0 0 158 
05:30PM 5 150 0 0 155 
05:45PM 6 111 0 0 117 

Total 18 565 0 0 583 

Grand Total 32 1521 1 0 1554 
Apprch% 2.1 97.9 0.1 0 

Total% 1 48.2 0 0 49.2 
CARS 31 1505 0 0 1536 

%CARS 96.9 98.9 0 0 98.8 
TRUCKS 1 16 1 0 18 

%TRUCKS 3.1 1.1 100 0 1.2 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

G roups Pnnted- A -C RS TRUCKS 
Existing Driveway Bartlett Street 

From East From South 
Right I Thru I Left I Peds 1 App. Total Right I Thru I Left I Peds I App. Total 

1 0 0 0 1 1 99 6 0 106 
0 0 0 0 0 0 90 13 0 103 
1 0 0 0 1 0 93 13 0 106 
0 0 0 0 0 0 98 18 0 116 
2 0 0 0 2 1 380 50 0 431 

0 0 0 0 0 0 94 10 0 104 
1 0 0 0 1 1 98 19 0 118 
0 0 0 0 0 0 90 17 0 107 
0 0 0 0 0 0 115 14 0 129 
1 0 0 0 1 1 397 60 0 458 

0 0 0 0 0 0 126 26 0 152 
0 0 0 0 0 0 115 18 0 133 
0 0 0 0 0 0 99 20 0 119 
0 0 0 0 0 0 89 11 0 100 
0 0 0 0 0 0 429 75 0 504 

3 0 0 0 3 2 1206 185 0 1393 
100 0 0 0 0.1 86.6 13.3 0 
0.1 0 0 0 0.1 0.1 38.2 5.9 0 44.1 

2 0 0 0 2 2 1189 183 0 1374 
66.7 0 0 0 66.7 100 98.6 98.9 0 98.6 

1 0 0 0 1 0 17 2 0 19 
33.3 0 0 0 33.3 0 1.4 1.1 0 1.4 

File Name 
Site Code 
Start Date 
Page No 

: 1821A_INT_B_PM_PH 
: 1821A 
: 4/5/2018 
: 1 

Cate Street 
From West 

Right I Thru I Left I Peds I App. Total 

9 0 2 0 11 
14 0 3 0 17 
12 0 2 0 14 
14 0 2 0 16 
49 0 9 0 58 

24 0 1 0 25 
8 0 2 0 10 

20 0 1 0 21 
12 0 0 0 12 
64 0 4 0 68 

23 0 0 0 23 
19 0 2 0 21 
18 0 2 0 20 
16 0 2 0 18 
76 0 6 0 82 

189 0 19 0 208 
90.9 0 9.1 0 

6 0 0.6 0 6.6 
186 0 19 0 205 

98.4 0 100 0 98.6 
3 0 0 0 3 

1.6 0 0 0 1.4 

lnt Total I 
226 
230 
229 
261 
946 

236 
276 
254 
277 

1043 

328 
312 
294 
235 

1169 

3158 

3117 
98.7 

41 
1.3 



Weather: Clear 
Collected By: MV 
Job Number; 1821A 
Town/State: Portsmouth, NH 

Stephen G. Pernaw& Co., Inc. 
P .0. Box 1721 

Concord, New Hampshire 03302 

i 
North 

4/5/2018 03:00PM 
4/5/2018 05:45 PM 

CARS 
TRUCKS 

File Name 
Site Code 
Start Date 
Page No 

: 1821A INT B PM PH - -- -
: 1821A 
: 4/5/2018 
:2 



Weather: Clear 
Collected By: MV 
Job Number; 1821A 
Town/State: Portsmouth, NH 

I 
Bartlett Street 
From North 

I Start Time Right I Thru l Left I Peds I AI>P- Total 

03:00PM 1 4 0 0 5 
03:15PM 0 0 1 0 1 
03:30PM 0 1 0 0 1 
03:45PM 0 1 0 0 1 

Total 1 6 1 0 8 

04:00PM 0 2 0 0 2 
04:15PM 0 1 0 0 1 
04:30PM 0 2 0 0 2 
04:45PM 0 1 0 0 1 

Total I 0 6 0 0 6 

05:00PM 0 2 0 0 2 
05:15PM 0 0 0 0 0 
05:30PM 0 1 0 0 1 
05:45PM 0 1 0 0 1 

Total 0 4 0 0 4 

Grand Total I 1 16 1 0 
181 Apprch% 5.6 88.9 5.6 0 

Total% 2.4 39 2.4 0 43.9 
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Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

Groups Printed- TRUCKS 
Existing Driveway Bartlett Street 

From East From South 

File Name 
Site Code 
Start Date 
Page No 

: 1821A INT B PM PH - -- -
: 1821A 
: 4/5/2018 
: 1 

Cate Street 
From West 

Right I Thru I Left I Peds I App. Total Right I Thru I Left I Peds I AI>P- Total Right I Thru I Left I Peds I App. Total Int. Total I 
0 0 0 0 0 0 4 0 0 4 0 0 0 0 0 9 
0 0 0 0 0 0 1 0 0 1 2 0 0 0 2 4 
1 0 0 0 1 0 1 0 0 1 0 0 0 0 0 3 
0 0 0 0 0 0 4 1 0 5 0 0 0 0 0 6 
1 0 0 0 1 0 10 1 0 11 2 0 0 0 2 22 

0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 3 
0 0 0 0 0 0 1 1 0 2 0 0 0 0 0 3 
0 0 0 0 0 0 2 0 0 2 1 0 0 0 1 5 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
0 0 0 0 0 0 4 1 0 5 1 0 0 0 1 12 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 
0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 2 
0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 2 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 7 

1 0 0 0 

2.: I 

0 17 2 0 
191 

3 0 0 0 

7.: I 

41 
100 0 0 0 0 89.5 10.5 0 100 0 0 0 
2.4 0 0 0 0 41.5 4.9 0 46.3 7.3 0 0 0 

Bartlett street 

CJID 18 ~ 
Out ~ Total 
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Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

07:45AM 88 50 1 
08:00AM 73 46 0 
08:15AM 97 49 4 
08:30AM 76 48 2 

Total Volume 334 193 7 
% App. Total 62.5 36.1 1.3 

PHF .861 .965 .438 
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Stephen G. Pernaw& Co., Inc. 
P .0. Box 1721 

Concord, New Hampshire 03302 

1 2 1 4 1 47 33 
0 2 0 2 1 46 32 
0 4 0 4 4 54 40 
1 2 1 4 4 52 27 
2 10 2 14 10 199 132 

14.3 71.4 14.3 2.9 58.4 38.7 
.500 .625 .500 .875 .625 .921 .825 

tsungton :street 
Out In Total 

C}@~c::::wJ 
I I 

I 3341 193 7 
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~J l 4 

Peak Hour Data 
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Peak Hour Begins at 07:45 AM 

CARS 
TRUCKS 

~l T ~ 
Left Thru Ri!lhl 
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I I 
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Out In Total 

l"linoton StrP.el 

81 
79 
98 
83 
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.870 

File Name 
Site Code 
Start Date 
Page No 

60 1 
46 7 
65 2 
41 10 

212 20 
48.4 4.6 
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: 1821A_INT_C_AM_PH 
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: 4/5/2018 
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Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

07:45AM 0 1 0 
08:00AM 0 2 0 
08:15AM 0 2 0 
08:30AM 1 2 1 

Total Volume 1 7 1 
% App. Total 11.1 77.8 11.1 

PHF .250 .875 .250 

1 
2 
2 
4 
9 

.563 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

0 0 
0 1 
0 0 
0 0 
0 1 
0 100 

.000 .250 

0 0 0 1 
0 1 0 2 
0 0 0 4 
0 0 0 2 
0 1 0 9 
0 0 52.9 

.000 .250 .000 .563 

Islington Street 
Out In Total 

~~~ I 1 ______1__ 1 I 
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.... 

Peak Hour Data 

i 
North 

I 
Peak Hour Begins at 07:45 AM 1 

TRUCKS I 

~l i ~ 
Left Thru Ritt 

I sl 91 ol 
I 

I 
c:::::JID em ~ 

Out In Total 
lslinaton Street 

2 
2 
4 
0 
8 

47.1 
.500 

3 
4 
8 
2 

17 

.531 

File Name : 1821A INT C AM PH - -- -
Site Code : 1821A 
Start Date : 4/5/2018 
Page No :2 

2 0 1 
1 1 2 
4 0 0 
1 1 1 
8 2 4 

57.1 14.3 28.6 
.500 .500 .500 

3 7 
4 11 
4 14 
3 9 

14 41 
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Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

I 
Islington Street 

From North 
I Start Time Right I Thru I Left I Peds I ., Total 

07:00AM 61 22 
07:15AM 70 32 
07:30AM 85 55 
07:45AM 88 50 

Total I 304 159 

08:00 AM 73 46 
08:15AM 97 49 
08:30 AM 76 48 
08:45 AM 75 44 

Total 321 187 

Grand Total 625 346 
Apprch% 63.6 35.2 

Total% 26.4 14.6 
CARS 618 332 

%CARS 98.9 96 
TRUCKS 7 14 
%TRUCKS 1.1 4 

0 
1 
0 
1 
2 

0 
4 
2 
3 
9 

11 
1.1 
0.5 
10 

90.9 
1 

9.1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 

83 
103 
140 
139 
465 

119 
150 
126 
122 
517 

982 

41.5 
960 
97.8 

22 
2.2 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

G P . d CARS TRUCKS roups nnte - -
CVS Driveway Islington Street 

From East From South 

File Name 
Site Code 
Start Date 
Page No 

Bartlett Street 
From West 

: 1821A_INT_C_AM_PH 
: 1821A 
: 4/5/2018 
: 1 

Right I Thru I Left I Peds I .,.. Talal Right I Thru I Left I Peds I .,.,. Talal Right I Thru I Left I Peds I .,. Total Exclu. Tobl.l I tnelu. Total I Int. Total I 
0 
0 
0 
1 
1 

0 
0 
1 
4 
5 

6 
28.6 
0.3 

6 
100 

0 
0 

0 
1 
0 
2 
3 

2 
4 
2 
1 
9 

12 
57.1 
0.5 
11 

91.7 
1 

8.3 

0 
0 
0 
1 
1 

0 
0 
1 
1 
2 

3 
14.3 
0.1 

3 
100 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 

0 
1 
0 
4 
5 

2 
4 
4 
6 

16 

21 

0.9 
20 

95.2 
1 

4.8 

0 13 14 
0 30 36 
0 31 24 
1 47 33 
1 121 107 

1 46 32 
4 54 40 
4 52 27 
4 35 29 

13 187 128 

14 308 235 
2.5 55.3 42.2 
0.6 13 9.9 
14 296 223 

100 96.1 94.9 
0 12 12 
0 3.9 5.1 

T 
North 

4/5/2018 07:00AM 
4/5/2018 08:45AM 

CARS 
TRUCKS 

T r 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 

27 34 0 24 
66 42 1 51 
55 49 1 45 
81 60 1 50 

229 185 3 170 

79 46 7 60 
98 65 2 53 
83 41 10 43 
68 61 1 61 

328 213 20 217 

557 398 23 387 
49.3 2.8 47.9 

23.5 16.8 1 16.3 
533 383 21 381 
95.7 96.2 91.3 98.4 

24 15 2 6 
4.3 3.8 8.7 1.6 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 

58 
94 
95 

111 
358 

113 
120 
94 

123 
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808 

34.1 
785 

97.2 

231 
2.8 

0 168 
0 264 
0 290 
0 335 
0 1057 

0 313 
0 372 
0 307 
0 319 
0 1311 

0 2368 

0 100 
0 0 
0 0 
0 0 
0 0 

168 
264 
290 
335 

1057 

313 
372 
307 
319 

1311 

2368 

2298 
97 
70 
3 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

I 
Islington Street 

From North 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

Groups Printed- TRUCKS 
CVS Driveway Islington Street 

From East From South 

File Name 
Site Code 
Start Date 
Page No 

Bartlett Street 
From West 

: 1821A_INT_C_AM_PH 
: 1821A 
: 4/5/2018 
: 1 

I Start Time Right I Thru I Left I Peds l .... ro~a~ Right I Thru I Left I Peds I .... r""' Right I Thru I Left I Peds I •••· r"" Right I Thru I Left I Peds l .,.. r .... Ezclu. Tol!ll I lnclu. Total I Int. Total I 
07:00AM 
07:15AM 
07:30AM 
07:45AM 

Total 

08:00AM 
08:15AM 
08:30AM 
08:45AM 

Total 

0 
1 
1 
0 
2 

0 
0 
1 
4 
5 

0 0 
3 0 
2 0 
1 0 
6 0 

2 0 
2 0 
2 1 
2 0 
8 1 

Grand Total I 7 14 1 
Apprch % 31.8 63.6 4.5 

Total% 10 20 1.4 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 0 
4 0 
3 0 
1 0 
8 0 

2 0 
2 0 
4 0 
6 0 

14 0 

0 
0 
0 
0 
0 

1 
0 
0 
0 

221 

31.4 

0 1 
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0 1.4 
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0 
0 

0 
0 
0 

0 
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0 
0 
0 

0 
0 
0 
0 
0 

0 

0 0 0 0 0 
0 0 3 2 0 
0 0 0 0 0 
0 0 1 2 0 
0 0 4 4 0 

1 0 2 2 0 
0 0 4 4 0 
0 0 2 0 0 
0 0 0 2 0 
1 0 8 8 0 

0 12 12 
0 50 50 
0 17.1 17.1 

Islington Street 
Out In Total 

CJID~c::3QJ 
I I 

I 1 14 11 

~Jht Tr LL. 

T 
North 

4/5/2018 07:00AM 
4/5/2018 08:45AM 

TRUCKS 

~l T r 
Left Thru Right 

I 121 121 Ol 
I I 

~~~ 
Out In Total 

lslinoton Street 

0 

0 3 0 1 0 
5 2 0 1 0 
0 2 0 0 0 
3 2 0 1 0 
8 9 0 3 0 

4 1 1 2 0 
8 4 0 0 0 
2 1 1 1 0 
2 0 0 0 0 

16 6 2 3 0 

24115 2 6 
65.2 8. 7 26.1 

34.3 21.4 2.9 8.6 

0 

4 
3 
2 
3 

12 

4 
4 
3 
0 

11 

231 

32.9 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
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0 

4 
12 
5 
7 

28 

11 
14 

9 
8 

42 

70 
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4 
12 
5 
7 

28 

11 
14 
9 
8 

42 

70 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

04:45PM 59 92 3 
05:00PM 72 77 7 
05:15PM 63 79 4 
05:30PM 47 61 4 

Total Volume 241 309 18 
% App. Total 42.4 54.4 3.2 

PHF .837 .840 .643 

0 154 
0 156 
0 146 
0 112 
0 568 
0 

.000 .910 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

2 4 2 
3 5 0 
4 4 2 
3 8 6 

12 21 10 
27.9 48.8 23.3 
.750 .656 .417 

0 8 0 69 
0 8 1 52 
0 10 7 68 
0 17 3 55 
0 43 11 244 
0 2.2 49.1 

.000 .632 .393 .884 

Peak Hour Data 

i 
North 

Peak Hour Begins at 04:45 PM 

CARS 
TRUCKS 

58 0 
60 0 
64 0 
60 0 

242 0 
48.7 0 
.945 .000 

127 
113 
139 
118 
497 

.894 

File Name 
Site Code 
Start Date 
Page No 

79 4 
89 1 
80 7 
72 6 

320 18 
49.2 2.8 
.899 .643 

: 1821A_INT_C_PM_PH 
: 1821A 
: 4/5/2018 
:3 

60 0 
79 0 
80 0 
93 0 

312 0 
48 0 

.839 .000 

143 I 432 
169 446 
167 462 
171 418 
650 1758 

.950 .951 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

04:45PM 0 0 0 
05:00PM 0 1 0 
05:15PM 0 2 0 
05:30PM 0 1 0 

Total Volume 0 4 0 
% App. Total 0 100 0 

PHF .000 .500 .000 

0 0 
0 1 
0 2 
0 1 
0 4 
0 

.000 .500 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

.000 .000 .000 

0 0 0 1 
0 0 0 0 
0 0 0 2 
0 0 0 0 
0 0 0 3 
0 0 50 

.000 .000 .000 .375 

1sungton ::>tree! 
Out In Total 

~~~ I ol ~01 01 :1ht Tr LC Peds 

.... 

Peak Hour Data 

T 
North 

I 
Peak Hour Begins at 04:45 PM 1 

TRUCKS I 

~l T r 
Left Thru Ri~ht Peds 

I 31 31 Ol Ol 
I I 

c:::::IJ6c:TIJ 
Out In Total 

lslinaton Drivewav 

0 0 
0 0 
2 0 
1 0 
3 0 

50 0 
.375 .000 

1 
0 
4 
1 
6 

.375 

File Name 
Site Code 
Start Date 
Page No 

0 0 
2 0 
0 0 
1 0 
3 0 

75 0 
.375 .000 

-l 
f----~ 

"a 
r-

: 1821A_INT_C_PM_PH 
: 1821A 
: 4/5/2018 
:2 

1 0 
0 0 
0 0 
0 0 
1 0 

25 0 
.250 .000 

1 2 
2 3 
0 6 
1 3 
4 14 

.500 .583 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

I 
Islington Street 

From North 
I Start Time Right I Thru I Left I Peds I App Total 

03:00PM 63 70 5 0 138 
03:15PM 57 62 3 0 122 
03:30PM 44 71 1 0 116 
03:45PM 63 61 1 0 125 

Total 227 264 10 0 501 

04:00PM 56 79 4 0 139 
04:15PM 64 67 0 0 131 
04:30PM 54 64 1 0 119 
04:45PM 59 92 3 0 154 

Total 233 302 8 0 543 

05:00PM 72 77 7 0 156 
05:15PM 63 79 4 0 146 
05:30PM 47 61 4 0 112 
05:45PM 40 60 2 0 102 

Total 222 277 17 0 516 

Grand Total 682 843 35 0 1560 
Apprch% 43.7 54 2.2 0 

Total% 14.7 18.1 0.8 0 33.5 
CARS 678 828 35 0 1541 

%CARS 99.4 98.2 100 0 98.8 
TRUCKS 4 15 0 0 19 

%TRUCKS 0.6 1.8 0 0 1.2 

Stephen G. Pernaw& Co., Inc. 
P .0. Box 1721 

Concord, New Hampshire 03302 

Groups Printed- CARS - TRUCKS 
CVS Driveway Islington Driveway 

From East From South 
Right I Thru I Left I Peds I App. Total Right I Thru I Left I Peds I App. Tolal 

3 0 0 0 3 1 50 41 0 92 
1 3 4 0 8 2 56 45 0 103 
3 4 2 0 9 2 46 57 0 105 
7 3 0 0 10 3 48 52 0 103 

14 10 6 0 30 8 200 195 0 403 

2 4 1 0 7 0 48 45 0 93 
3 3 1 0 7 0 58 47 0 105 
4 3 3 0 10 3 53 47 0 103 
2 4 2 0 8 0 69 58 0 127 

11 14 7 0 32 3 228 197 0 428 

3 5 0 0 8 1 52 60 0 113 
4 4 2 0 10 7 68 64 0 139 
3 8 6 0 17 3 55 60 0 118 
4 5 2 0 11 0 55 50 0 105 

14 22 10 0 46 11 230 234 0 475 

39 46 23 0 108 22 658 626 0 1306 
36.1 42.6 21.3 0 1.7 50.4 47.9 0 

0.8 1 0.5 0 2.3 0.5 14.1 13.5 0 28.1 
39 46 23 0 108 22 646 614 0 1282 

100 100 100 0 100 100 98.2 98.1 0 98.2 
0 0 0 0 0 0 12 12 0 24 
0 0 0 0 0 0 1.8 1.9 0 1.8 

File Name 
Site Code 
Start Date 
Page No 

: 1821A_INT_C_PM_PH 
: 1821A 
: 4/5/2018 
: 1 

Bartlett Street 
From West 

Right I Thru I Left I Peds I App. Tolal 

65 2 46 0 113 
60 2 50 0 112 
44 2 70 0 116 
66 4 67 0 137 

235 10 233 0 478 

61 5 62 0 128 
70 9 74 0 153 
84 2 57 0 143 
79 4 60 0 143 

294 20 253 0 567 

89 1 79 0 169 
80 7 80 0 167 
72 6 93 0 171 
50 4 74 0 128 

291 18 326 0 635 

820 48 812 0 1680 
48.8 2.9 48.3 0 
17.6 1 17.4 0 36.1 
806 48 806 0 1660 
98.3 100 99.3 0 98.8 

14 0 6 0 20 
1.7 0 0.7 0 1.2 

Int. Total I 

346 
345 
346 
375 

1412 

367 
396 
375 
432 

1570 

446 
462 
418 
346 

1672 

4654 

4591 
98.6 

63 
1.4 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

T 
North 

4/5/2018 03:00PM 
4/5/2018 05:45PM 

CARS 
TRUCKS 

File Name 
Site Code 
Start Date 
Page No 

: 1821A_INT_C_PM_PH 
: 1821A 
: 4/5/2018 
:2 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

I 
Islington Street 

From North 
I Start Time Right I Thru I Left I Peds I App. Total 

03:00PM 1 2 0 0 3 
03:15PM 1 1 0 0 2 
03:30PM 0 2 0 0 2 
03:45PM 1 1 0 0 2 

Total 3 6 0 0 9 

04:00PM 0 1 0 0 1 
04:15PM 0 3 0 0 3 
04:30PM 1 1 0 0 2 
04:45PM 0 0 0 0 0 

Total[ 1 5 0 0 6 

05:00PM 0 1 0 0 

~I 05:15PM 0 2 0 0 
05:30PM 0 1 0 0 
05:45PM 0 0 0 0 

Total 0 4 0 0 4[ 

Grand Total 1· 4 15 0 0 
191 Apprch % 21.1 78.9 0 0 

Total% 6.3 23.8 0 0 30.2 

~0 
<0 

- ~_j' 
...J 

~ =lJ-
o, 

.C--t 
~EN 1-

..,._ 
~ ~.<:: 

~so 
.g>, 
0:: .... 

ro .. 
'-- '0 

Q) 
a. 

L_ 

Stephen G. Pernaw& Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

Groups Printed- TRUCKS 
CVS Driveway Islington Driveway 

From East From South 

File Name 
Site Code 
Start Date 
Page No 

: 1821A_INT_C_PM_PH 
: 1821A 
: 4/5/2018 
: 1 

Bartlett Street 
From West 

Right I Thru I Left I Peds I App. Total Right I Thru I Left I Peds I App. Tolal Right I Thru I Left I Peds I App. Total Int. Total J 

0 0 0 0 0 0 2 2 0 4 4 0 0 0 4 11 
0 0 0 0 0 0 1 0 0 1 2 0 0 0 2 5 
0 0 0 0 0 0 0 1 0 1 0 0 1 0 1 4 
0 0 0 0 0 0 1 3 0 4 0 0 1 0 1 7 
0 0 0 0 0 0 4 6 0 10 6 0 2 0 8 27 

0 0 0 0 0 0 0 1 0 1 1 0 1 0 2 4 
0 0 0 0 0 0 2 1 0 3 0 0 2 0 2 8 
0 0 0 0 0 0 2 1 0 3 3 0 0 0 3 8 
0 0 0 0 0 0 1 0 0 1 0 0 1 0 1 2 
0 0 0 0 0 0 5 3 0 8 4 0 4 0 8 22 

0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 3 
0 0 0 0 0 0 2 2 0 4 0 0 0 0 0 6 
0 0 0 0 0 0 0 1 0 1 1 0 0 0 1 3 
0 0 0 0 0 0 1 0 0 1 1 0 0 0 1 2 
0 0 0 0 0 0 3 3 0 6 4 0 0 0 4 14 

0 0 0 0 

:I 
0 12 12 0 241 14 0 6 0 

20 I 63 
0 0 0 0 0 50 50 0 70 0 30 0 
0 0 0 0 0 19 19 0 38.1 22.2 0 9.5 0 31.7 

Islington Street 

c:::::JID 19 c::::=m Out ~ Total 

I I 
4 15 0 0 

;~tt Thru Left Peds 

I 4 .... 

,-

T u - wo ;r 
~ OS,~ North 
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~-:; 
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._r-£1,0 :E 
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'U 
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I 12[ 12[ 07 
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Out In Total 



Weather: Clear 
Colleted By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

I 
Bartlett Street 

From North 

Stephen G. Pernaw& Co., Inc. 
P .0. Box 1721 

Concord, New Hampshire 03302 

Groups Printed- Bicycles on Crosswalk - Pedestrians 
Existing Shared Driveway Bartlett Street 

From East From South 

File Name 
Site Code 
Start Date 
Page No 

: 1821A_INT_A_AM_PH 
: 1821A 
: 4/5/2018 
: 1 

I Start Time Thru I Left I Peds I App. Total Right I Left I Peds I App. Total Right I Thru I Peds I App. Total Exclu. Total I lnclu. Total I Int. Total I 
07:00AM 
07:15AM 
07:30AM 
07:45AM 

Total 

08:00AM 
08:15AM 
08:30AM 
08:45AM 

Total 

Grand Total 
Apprch% 

Total% 
Bicycles on Crosswalk 

% Bicycles on Crosswalk 

Pedestrians 
% Pedestrians 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
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2. 
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0 
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0 

0 

0 

100 100 

T 
North 
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4/5/2018 08:45AM 

Bicycles on Crosswalk 
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T r 

I~ 1) 
LJldbdl 

Out In Total 
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0 
0 
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0 
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0 

0 

0 
0 
0 
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0 

0 
0 
0 
0 
0 

0 

0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 

2 
0 
2 
0 
4 

0 
0 
0 
0 
0 

4 
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0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 

2 
0 
2 
0 
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0 
0 
0 
0 
0 

4 

0 
0 
4 

100 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

04:45PM 0 
05:00PM 0 
05:15PM 0 
05:30PM 0 

Total Volume 0 
% App. Total 0 

PHFI .000 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

.000 .000 

Stephen G. Pernaw & Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

0 
0 
0 
0 
0 

.000 

0 0 0 
0 0 0 
0 0 4 
0 0 2 
0 0 6 
0 0 100 

.000 .000 .375 

!jartJett ::;treet 
Out In Total 

~~~ I o ____ll__ o I 
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l 4 

Peak Hour Data 

T 
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Pedestrians 

T r 
Thru Riqht Peds 

I Ol 0 0 
I I 
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Out In Total 

B~rtl~>ltSirP.~>i 

0 
0 
4 
2 
6 

.375 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

.000 .000 

File Name : 1821A_INT _A_PM_PH 
Site Code : 1821A 
Start Date : 4/5/2018 
Page No :3 

0 0 0 
0 0 0 
0 0 4 
0 0 2 
0 0 6 
0 

.000 .000 .375 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

08:00AM 0 0 0 0 
08:15AM 0 0 0 1 
08:30AM 0 0 0 1 
08:45AM 0 0 0 0 

Total Volume 0 0 0 2 
% App. Total 0 0 0 100 

PHF .000 .000 .000 .500 

~n {!. ,-

~ =U-~E 

88[J 
'-

0 0 
1 0 
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Stephen G. Pernaw & Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

0 0 0 0 0 0 0 0 
0 0 2 2 0 0 0 1 
0 0 2 2 0 0 0 0 
0 0 1 1 0 0 0 0 
0 0 5 5 0 0 0 1 
0 0 100 0 0 0 100 
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Out In Total 
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File Name : 1821A_INT_B_AM_PH 
Site Code : 1821A 
Start Date : 4/5/2018 
Page No :2 
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Weather: Clear 
Collected By: MV 
Job Number; 1821A 
Town/State: Portsmouth, NH 

04:45PM 0 0 0 0 
05:00PM 0 0 0 0 
05:15PM 0 0 0 0 
05:30PM 0 0 0 0 

Total Volume 0 0 0 0 
%App. Total 0 0 0 0 

PHF .000 .000 .000 .000 

~o r=. 
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~ =Ll-~E 
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Stephen G. Pernaw & Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

0 0 3 3 0 0 0 
0 0 2 2 0 0 0 
0 0 5 5 0 0 0 
0 0 2 2 0 0 0 
0 0 12 12 0 0 0 
0 0 100 0 0 0 

0 
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0 
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0 

.000 .000 .600 .600 .000 .000 .000 .000 
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Out In Total 
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File Name : 1821A_INT_B_PM_PH 
Site Code : 1821A 
Start Date : 4/5/2018 
Page No :3 

0 0 0 0 3 
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Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

I 
Islington Street 

From North 
I Start Time Right I Thru J Left I Peds 

07:00AM 0 0 0 0 
07:15AM 0 0 0 0 
07:30AM 0 0 0 1 
07:45AM 0 0 0 '1r 

Total 0 0 0 I~ 

08:00AM 0 0 0 0 
08:15AM 0 0 0 0 
08:30AM 0 0 0 \..il.-
08:45AM 0 0 0 0 

Total 0 0 0 0 

Grand Total 0 0 0 1 
Apprch% 0 0 0 

Total% 
BieyclesonCross-tk 

'J.Biqdnon 0 0 0 0 
"""'""'' Pedestrians 

% Pedestrians 0 0 0 100 

App. Total 

0 
0 
0 
0 
0 

D 
0 
0 
0 
0 
0 

0 

0 

100 

Stephen G. Pernaw & Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

File Name : 1821A_INT_C_AM_PH 
Site Code : 1821A 
Start Date : 4/5/2018 
Page No : 1 

Groups Printed- Bic cles on Crosswalk - Pedestrians 
CVS Driveway Islington Street 

From East From South 
Right I Thru I Left I Peds I .,._ T""" Right I Thru I Left I Peds I .,. T""' 

0 0 0 1 
0 0 0 1 
0 0 0 r+ 0 0 0 
0 0 0 • I~ 
0 0 0 3 
0 0 0 10 
0 0 0 ,_§.... 
0 0 0 8 
0 0 0 26 

0 0 0 30 
0 0 0 

0 0 0 0 

0 0 0 100 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 

0 0 0 

100 0 0 

T 
North 

4/5/2018 07:00AM 
4/5/2018 08:45AM 

Bicycles on Crosswalk 
Pedestrians 

0 0 0 
0 0 0 
0 0 0 
0 ~ 0 
0 , 0 

0 
0 0 0 
0 0 0 
0 l!Y 0 
0 0 0 
0 0 0 

0 0 0 
0 

0 0 0 

0 0 0 

Bartlett Street 
From West 

Right I Thru I Left I Peds I .... Toto! Exctu. Total I lnclu. Total I Int. Total I 
0 0 0 0 0 1 0 1 
0 0 0 0 0 1 0 1 
0 0 0 

~ 
0 2 0 2 

0 0 0 0 1 0 1 
0 0 0 \• 0 5 0 5 

0 0 0 0 
\ 

0 3 0 3 
0 0 0 1 0 11 0 11 
0 0 0 lQI 0 5 0 5 
0 0 0 0 0 8 0 8 
0 0 0 0 27 0 27 

0 0 0 1 0 32 0 32 
0 0 0 

100 0 
0 0 0 

0 0 0 0 0 0 0 0 

0 0 32 
0 0 0 100 100 0 0 100 



Weather: Clear 
Collected By: MV 
Job Number: 1821A 
Town/State: Portsmouth, NH 

04:45PM 0 0 
05:00PM 0 0 
05:15PM 0 0 
05:30PM 0 0 

Total Volume 0 0 
% App. Total 0 0 

0 
0 
0 
0 
0 
0 

PHF .000 .000 .000 

3 3 0 
4 4 0 
6 6 0 
0 0 0 

13 13 0 
100 0 
.542 .542 .000 

o-

h 

Stephen G. Pernaw & Co., Inc. 
P.O. Box 1721 

Concord, New Hampshire 03302 

0 0 11 11 0 0 0 
0 0 13 13 0 0 0 
0 0 14 14 0 0 0 
0 0 11 11 0 0 0 
0 0 49 49 0 0 0 
0 0 100 0 0 0 

0 
0 
0 
0 
0 
0 

.000 .000 .875 .875 .000 .000 .000 .000 

Islington Street 
Out ~ Total 

c::=m f c::J]J 

I 
0 0 0 13 
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4 

Peak Hour Data 

T 
North 

Peak Hour Begins at 04:45 PM 

Bicycles on Crosswalk 
Pedestrians 

Loft Th~- """ I ol o ol ol 
I I 

c::=m 0 c::=m 
Out In Total 

lslinoton Drivewav 

0 0 
0 0 
0 0 
0 0 
0 0 

0 
.000 .000 

File Name : 1821A_INT_C_PM_PH 
Site Code : 1821A 
Start Date : 4/5/2018 
Page No :3 

0 0 1 1 15 
0 0 0 0 17 
0 0 2 2 22 
0 0 0 0 11 
0 0 3 3 65 
0 0 100 

.000 .000 .375 .375 .739 



Appendix D Seasonal Adjustment Factors I Historical Growth Rates 



Seasonal Adjustment Factors ___/!~ 
NHDOT Group 4 (Urban Highways) 

Stephen G. Pernaw & CompanY, Inc. 

Year 2016 Monthly Data- Urban 

Adjustment to 
Month ADT Average Peak 

Jan 13573 1.16 1.25 
Feb 14038 1.12 1.21 
Mar 15731 1.00 1.08 
Apr 16139 0.97 1.05 
May 15705 1.00 1.08 
Jun 16766 0.94 1.01 
Jul 15752 1.00 1.08 
Aug 16529 0.95 1.03 
Sep 17007 0.92 1.00 
Oct 16598 0.94 1.02 
Nov 15649 1.00 1.09 
Dec 14638 1.07 1.16 

Year 2015 Monthly Data- Urban 
Data Factors 

Month AM Mid PM Sat Mid AM Mid PM Sat Mid 
Jan 17267 13564 20154 15524 1.11 1.14 1.11 1.17 
Feb 17366 13436 20253 17441 1.10 1.16 1.11 1.05 
Mar 19827 14389 22267 16671 0.97 1.08 1.01 1.09 
Apr 19924 15214 22733 I 18484 0.96 1.02 0.99 0.99 
May 20046 16198 23476 18916 0.96 0.96 0.96 0.96 
Jun 19952 16451 II 23779 II 19485 0.96 0.94 0.94 0.94 
Jul 18444 17126 23314 18349 1.04 0.91 0.96 0.99 
Aug 18720 16672 23360 19436 1.02 0.93 0.96 0.94 
Sep 20260 16000 23092 19374 0.95 0.97 0.97 0.94 
Oct II 203!:n II 15823 23465 18951 0.94 0.98 0.96 0.96 
Nov 19208 15635 21905 17902 1.00 0.99 1.02 1.02 
Dec 18348 15787 21589 18339 1.04 0.98 1.04 0.99 

Average 19146 15525 22449 18239 
IPk Factor: 1.02 1.05 

Year 2014 Monthly Data- Urban 
Data Factors 

Month AM Mid PM Sat Mid AM Mid PM Sat Mid 
Jan 21580 16848 24868 19655 1.07 1.12 1.09 1.13 
Feb 21460 16679 23965 21354 1.08 1.13 1.13 1.04 
Mar 23499 17228 26656 21889 0.99 1.09 1.01 1.01 
Apr 24104 18688 27740 22425 0.96 1.01 0.97 0.99 
May 24011 19395 28061 22720 0.96 0.97 0.96 0.98 
Jun 24123 19815 II 28626 II 23204 0.96 0.95 0.94 0.96 
Jul 22026 20438 27640 22602 1.05 0.92 0.98 0.98 
Aug 22689 20373 28301 23080 1.02 0.93 0.95 0.96 
Sep II 24775 II 19221 28218 22917 0.93 0.98 0.96 0.97 
Oct 24606 19167 28355 22965 0.94 0.98 0.95 0.97 
Nov 23184 18959 25917 21967 1.00 0.99 1.04 1.01 
Dec 21846 19450 25969 21696 1.06 0.97 1.04 1.02 

Average 23159 18855 27026 22206 

IPk Factor: 1.03 1.03 

IAvG Factor 1.03 1.04 



Stephen G. Pernaw & Company, Inc. 

STEPHEN G. PERNAW & COMPANY 
PROJECT: 
NUMBER: 

Proposed Residential Subdivision, Portsmouth, New Hampshire 
1821A 

HISTORICAL GROWTH CALCULATIONS SUMMARY 

CASE: AADT 

LOCATION: 

Portsmouth, NH - Bartlett St (West of Islington Street) 
Portsmouth, NH - Woodbury Ave (North of Cottage St) 

= 1 .4 °/o per year 
= -0.9 %per year 

Average = 0.3 % per year 

Use = 1 % per year 



Stephen G. Pernaw & Company, Inc. 

STEPHEN G. PERNAW & COMPANY, INC. 
PROJECT: Proposed Residential Subdivision, Portsmouth, New Hampshire 
NUMBER: 1821A 
COUNT STATION: 82 379052 

LOCATION: 
CASE: 

YEAR 

1998 
1999 
2002 
2005 
2009 
2011 
2014 
2015 
2016 
2017 

YEAR 

1998 
1999 
2002 
2005 
2009 
2011 
2014 
2015 
2016 
2017 

HISTORICAL GROWTH CALCULATIONS 

AADT 

12000 
13000 
17000 
13000 
12000 
11000 
17000 
17510 
17860 
16414 

AADT 

12000 
13000 
17000 
13000 
12000 
11000 
17000 
17510 
17860 
16414 

Portsmouth, NH- Bartlett St (West of Islington Street) 
AADT 

ARITHMETIC PROJECTIONS 

Regression Output: 
Constant -394102.98 
Std Err of Y Est 2405.5372 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient 
Std Err of Coef. 

0.2926427 
10 

8 

203.51557 
111.8673 

GEOMETRIC PROJECTIONS 

Ln AADT 
Regression Output: 

9.39266 Constant -17.82584 
9.47270 Std Err of Y Est 0.1697764 
9.74097 R Squared 0.271812 
9.47270 No. of Observations 10 
9.39266 Degrees of Freedom 8 
9.30565 
9.74097 X Coefficient 0.0136435 
9.77053 Std Err of Coef. 0.0078953 
9.79032 
9.70589 

PROJECTIONS 

2017 16388 
2018 16591 
2019 16795 
2020 16998 
2021 17202 
2022 17406 
2023 17609 
2024 17813 
2025 18016 
2026 18220 
2027 18423 

RATE= 204 .VPD/YEAR 

PROJECTIONS 

2017 16206 
2018 16428 
2019 16654 
2020 16883 
2021 17115 
2022 17350 
2023 17588 
2024 17830 
2025 18075 
2026 18323 
2027 18575 

RATE= 1.4 %/YEAR 



Stephen G. Pernaw & Company, Inc. 

STEPHEN G. PERNAW & COMPANY, INC. 
PROJECT: Proposed Residential Subdivision, Portsmouth, New Hampshire 
NUMBER: 1821A 
COUNT STATION: 82 379018 

LOCATION: 
CASE: 

YEAR 

2000 
2001 
2004 
2007 
2011 
2013 
2014 
2015 
2016 
2017 

YEAR 

2000 
2001 
2004 
2007 
2011 
2013 
2014 
2015 
2016 
2017 

HISTORICAL GROWTH CALCULATIONS 

AADT 

7300 
6800 
7300 
6100 
6000 
6100 
6234 
6421 
6154 
6277 

AADT 

7300 
6800 
7300 
6100 
6000 
6100 
6234 
6421 
6154 
6277 

Portsmouth, NH - Woodbury Ave (North of Cottage St) 
AADT 

ARITHMETIC PROJECTIONS 

Regression Output: 
Constant 124070.80199 
Std Err of Y Est 342.5069936 
R Squared 0.568824812 
No. of Observations 10 
Degrees of Freedom 8 

X Coefficient -58.51438053 
Std Err of Coef. 18.0117219 

GEOMETRIC PROJECTIONS 

Ln AADT 
Regression Output: 

8.89563 Constant 26.32914 
8.82468 Std Err of Y Est 0.051755249 
8.89563 R Squared 0.56288323 
8.71604 No. of Observations 10 
8.69951 Degrees of Freedom 8 
8.71604 
8.73777 X Coefficient -0.008735658 
8.76733 Std Err of Coef. 0.0027217 
8.72486 
8.74465 

PROJECTIONS 

2017 6047 
2018 5989 
2019 5930 
2020 5872 
2021 5813 
2022 5755 
2023 5696 
2024 5638 
2025 5579 
2026 5521 
2027 5462 

RATE= -59 VPD/YEAR 

PROJECTIONS 

2017 6059 
2018 6006 
2019 5954 
2020 5902 
2021 5851 
2022 5800 
2023 5750 
2024 5700 
2025 5650 
2026 5601 
2027 5552 

RATE= -0.9 %/YEAR 



MS2 " 

Transportation Data Management System 

List View AIIDIRs 

Record I :~MI 4 1 1 I•I:N~Iof1 Goto Record D ~ 
Location ID 82379052 MPOID 

Type SPOT HPMS ID 

OnNHS No OnHPMS Yes 

LRSID N3790035_ LRS Loc Pt. 

SF Group 04 Route Type 

AFGroup 04 Route 

GF Group E • Active Yes 

Class Dist Grp Default • Category 3 

Seas Clss Grp Default ., 
WIMGroup Default • 

QCGroup Default 

Fnct'l Class Minor Arterial Milepost 

Located On Bartlett St 

LocOnAiias BARTLETT ST WEST OF ISLINGTON ST 

PR MP PT r;ll 

More Detail • 

STATION DATA 

D1rect1ons. 1 2-WA Y 1e 

AADT'ij' 

Year AADT DHV-30 K% D% PA BC Src 

2017 16,414 1,434 9 15,233 (93%) 1 '181 (7%) 

2016 17,8603 16,289 (91%) 1,571 (9%) 
Grown 

from 2015 

2015 17,5103 Grown 
from 2014 

2014 17,000 

2011 11,000 

~~___:_j~ 1-5of11 

Travel Demand Model 

I Model I Model I AM PHV I AM PPV I MD PHV I MD PPV I PM PHV I PM PPV I NT PHV I NT PPV Year AADT 

VOLUME COUNT VOLUME TREND ·~· 
Date lnt Total Year Annual Growth .., Thu 9/21/2017 60 18,508 2017 -8% 

~ Wed 9/20/2017 60 18,359 2016 2% 
r'fl!w Tue 9/19/2017 60 18,293 

2015 3% ..., Fri 8/1/2014 60 18,538 
2014 16% ,., Thu 7/31/2014 60 18,997 
2011 -4% ..., Wed 7/30/2014 60 19,331 
1")1"\1"\t"\ ..,Of 



MS2 
Transportation Data Management System 

List View AIIDIRs 

Record I.IM I 411 1•1 !Mt I of1 Goto Record D ~ 
Location ID 82379052 MPOID 

Type SPOT HPMS ID 

OnNHS No OnHPMS Yes 

LRSID N3790035 LRS Loc Pt. 

SF Group 04 Route Type 

AF Group 04 Route 

GFGroup E • Active Yes 

Class Dist Grp Default • Category 3 

Seas Clss Grp Default • 
WIM Group Default • 

QCGroup Default 

Fnct'l Class Minor Arterial Milepost 

Located On Bartlett St 

LocOnAiias BARTLETT ST WEST OF ISLINGTON ST 

PR MP PT ..... 

More Detail • 

STATION DATA 

D1rect1ons. I 2-WA Y 18 

AADT'W 

Year AADT DHV-30 K% D% PA BC Src 

2009 12,0002 

2005 13,000 

2002 17,000 

1999 13,000 

1998 12,0002 

~~2..J2ill 6-10of11 

Travel Demand Model 

I Model I Model I AM PHV I AM PPV I MD PHV I MD PPV I PM PHV I PM PPV I NT PHV I NT PPV Year AADT 

VOLUME COUNT VOLUME TREND ij 
Date lnt Total Year Annual Growth 

~ Thu 9/21/2017 60 18,508 2017 -8% ...., Wed 9/20/2017 60 18,359 2016 2% ,., Tue 9/19/2017 60 18,293 2015 3% ., Fri 8/1/2014 60 18,538 
2014 16% ...., Thu 7/31/2014 60 18,997 
2011 -4% ,., Wed 7/30/2014 60 19,331 

~ Tue 7/29/2014 60 20,116 
2009 -2% 

- .. ....................... ~~ .... ........ -.... 2005 -9% 



MS2 
Transportation Data Management System 

List View All DIRs 

Record I lift I 411 1•1 ~I of1 Goto Record D ~ 
Location ID 82379018 MPOID 

Type SPOT HPMS ID 

OnNHS No OnHPMS No 

LRSID N3790035 LRS Loc Pt. 

SF Group 04 Route Type 

AFGroup 04 Route 

GF Group E • Active Yes 

Class Dist Grp Default • Category 3 

Seas Clss Grp Default • 
WIM Group Default • 

QCGroup Default 

Fnct'l Class Minor Arterial Milepost 

Located On Woodbury Ave 

LocOnAiias WOODBURY AVE NORTH OF COTTAGE ST (SB-NB) (81379190-81379191) 

PR MP PT 'Y 

More Detail. 

STATION DATA 
~,,.,' 

D1rect1ons. I 2-WAY J[]![][]_[Jfj 

'U' AADT, 
Year AADT DHV-30 K% D% PA BC Src 

2017 6,2773 10 81 5,826 (93%) 451 (7%) 
Grown 

from 2016 

2016 6,154 618 10 81 5,657 (92%) 496 (8%) 

2015 6,421 3 Grown 
from 2014 

2014 6,2343 Grown 
from 2013 

2013 6,100 5,848 (96%) 251 (4%) 

~~--2.J~ 1-5 of 20 

Travel Demand Model 

I Model I Model I AM PHV I AM PPV I MD PHV I MD PPV I PM PHV I PM PPV I NT PHV I NT PPV Year AADT 

VOLUME COUNT VOLUME TREND ~-
Date lnt Total Year Annual Growth ..., Tue 9/13/2016 60 6,730 2017 2% ,.., Mon 9/12/2016 60 6,607 2016 -4% 

~ Sun 9/11/2016 60 4,426 2015 3% ..., Fri 9/27/2013 60 7,089 
2014 2% ,.., Thu 9/26/2013 60 6,885 
2013 1% -



flew kt-11"!N/..1're· 

DIJT . 
. 

. 

ll•l"•nm""l r{TMn•f"NN•tfio" 

MS2 
Transportation Data Management System 

List View AIIDIRs 

Record I ,&M 1411 l•l:ittlof1 Goto Record D ~ 
Location ID 82379018 MPOID 

Type SPOT HPMSID 

OnNHS No OnHPMS No 

LRSID N3790035 LRS Loc Pt. 

SF Group 04 Route Type 

AF Group 04 Route 

GF Group E • Active Yes 

Class Dist Grp Default • Category 3 

Seas Clss Grp Default • 
WIMGroup Default • 

QCGroup Default 

Fnct'l Class Minor Arterial Milepost 

Located On Woodbury Ave 

LocOnAiias WOODBURY AVE NORTH OF COTTAGE ST {SB-NB) {81379190-81379191) 

I 

PRI 

More Detail. 

STATION DATA 

D1rect1ons: 12-WAY 1~008 

AADT:ij'· 

Year AADT DHV-30 

2011 6,0002 

2007 6,100 
2004 7,300 
2001 6,800 
2000 7,3002 

~___sj2..J~ 6-10 of 20 

Travel Demand Model 

K% D% 

MPI 

PA 

5,834 (97%) 
BC 

165 (3%) 

PTIYI 

Src 

I Model I Model I AM PHV I AM PPV I MD PHV I MD PPV I PM PHV I PM PPV I NT PHV I NT PPV Year AADT 

VOLUME COUNT ·~ VOLUME TREND .. ·· .. · 
Date lnt Total Year Annual Growth 

~ Tue 9/13/2016 60 6,730 2017 2% ...., Men 9/12/2016 60 6,607 2016 -4% ,., Sun 9/11/2016 60 4,426 2015 3% 
~ Fri 9/27/2013 60 7,089 

2014 2% ...., Thu 9/26/2013 60 6,885 
2013 1% .., Wed 9/25/2013 60 6,761 

~ Tue 9/24/2013 60 6,608 
2011 0% 

- .. ......................... ~~ .... --- 2007 -6% 



Appendix E Other Development Traffic Volumes 



-----------------------------------------------J~~----
Pernaw & Company, Inc. 

AM Peak Hour 

PM Peak Hour 

N 

t 
1821A 

Appendix 
Other Development Traffic Volumes - #30 Cate Street 
Traffic Impact and Site Access Study, Proposed Residential Subdivision, Portsmouth, New Hampshire 



---------------------------------------------J~----

1821A 

Appendix 

Pernaw & Company, Inc. 

AM Peak Hour 

PM Peak Hour 

N 

t 
Other Development Traffic Volumes - Borthwick Ave-Islington St- Subdivision 

Traffic Impact and Site Access Study, Proposed Residential Subdivision, Portsmouth, New Hampshire 



---------------------------------------------'~----

1821A 

Appendix 

Pernaw & Company, Inc. 

AM Peak Hour 

PM Peak Hour 

N 

t 
Other Development Traffic Volumes -145 Brewery Lane- 92 Apartments 
Traffic Impact and Site Access Study, Proposed Residential Subdivision, Portsmouth, New Hampshire 



I 

-----------------------------------------------J~~----

1821A 

Appendix 

Pernaw & Company, Inc. 

AM Peak Hour 

PM Peak Hour 

Other Development Traffic Volumes - 110 Brewery Lane -Jewel Court 
Traffic Impact and Site Access Study, Proposed Residential Subdivision, Portsmouth, New Hampshire 

N 

t 



Appendix F Site Generated Traffic Volumes I Trip Distribution 



------------------------------------------------~~----
Pernaw & Company, Inc. 

AM Peak Hour 

PM Peak Hour 

N 

1821A 
t 

Appendix Site Generated Traffic Volumes 
Traffic Impact and Site Access Study, Proposed Residential Subdivision, Portsmouth, New Hampshire 
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AppendixG ·Capacity and Level of Service Calculations- Unsignalized 



HCM 2010 TWSC 
2: Gate Street & Bartlett Street 

lnters~ctiqn \; ···· ·· 
1.4 lnt Delay, s/veh 

Mov~rMnr·· .. ·· ···.····•··· ..• ··.·. N~L Nl3r·· ssT SBR : .. NEt• ·NER· 
Lane Configurations 
Traffic Vol, veh/h 
Future Vol, veh/h 
Conflicting Peds, #/hr 
Sign Control 

4 1+ v 
110/353/ 44v 21,../ 2/31/ 
110 353 447 21 2 31 

0 0 0 0 0 0 
Free Free Free Free Stop Stop 

RT Channelized 
Storage Length 

- None - None - None 

Veh in Median Storage, # -
Grade,% 
Peak Hour Factor 
Heavy Vehicles, % 
Mvmt Flow 

90 
2 

122 

0 
0 

90 
2 

392 

0 
0 

90 
2 

497 

0 
0 
0 

90 90 90 
2 2 2 

23 2 34 

Conflicting Flow All 520 0 0 1145 509 
Stage 1 
Stage 2 

Critical Hdwy 
Critical Hdwy Stg 1 
Critical Hdwy Stg 2 

4.12 

Follow-up Hdwy 2.218 
Pot Cap-1 Maneuver 1 046 

Stage 1 
Stage 2 

Platoon blocked,% 
Mov Cap-1 Maneuver 1 046 
Mov Cap-2 Maneuver 

Stage 1 
Stage 2 

Capacity (veh/h) 503 1046 
HCM Lane V/C Ratio 0.073 0.117 

509 
636 

- 6.42 6.22 
- 5.42 
- 5.42 
- 3.518 3.318 

221 564 
604 
527 

188 
188 
514 
527 

564 

HCM Control Delay (s) 12.7 8.9 0 
HCM Lane LOS B A A 
HCM 95th %tile Q(veh) 0.2 0.4 

Stephen G. Pernaw & Company, Inc. 
Synchro 10 Report 

1821 A 2018 AM Existing.syn 



HCM 2010 TWSC 
2: Bartlett Street & Cate Street 

.lntersedi.o.n\ . · · 
lnt Delay, s/veh 

rviov$merJt 
1.9 

Lane Configurations 
Traffic Vol, veh/h 

¥ 4' f+ 
2 ......- 59./138 /400 .,./507 /22 / 

Future Vol, veh/h 
Conflicting Peds, #/hr 
Sign Control 

2 59 138 400 507 22 
0 0 0 0 0 0 

Stop Stop Free Free Free Free 
RT Channelized 
Storage Length 

- None - None - None 

Veh in Median Storage, # 
Grade,% 
Peak Hour Factor 
Heavx Vehicles, % 
Mvmt Flow 

0 
0 
0 

90 
2 
2 

90 
2 

66 

0 
0 

90 90 
2 2 

153 444 

Conflicting Flow All 1325 575 587 0 
Stage 1 575 
Stage 2 750 

Critical Hdwy 6.42 6.22 4.12 
Critical Hdwy Stg 1 5.42 
Critical Hdwy Stg 2 5.42 
Follow-up Hdwy 3.518 3.318 2.218 
Pot Cap-1 Maneuver 172 518 988 

Stage 1 563 
Stage 2 467 

Platoon blocked, % 
Mov Cap-1 Maneuver 137 518 988 
Mov Cap-2 Maneuver 137 

Stage 1 447 
Stage 2 467 

Capacity (veh/h} 988 475 
HCM Lane V/C Ratio 0.155 - 0.143 
HCM Control Delay (s) 9.3 0 13.8 
HCM Lane LOS A A B 
HCM 95th %tile Q(veh} 0.5 0.5 

Stephen G. Pernaw & Company, Inc. 

0 
0 

90 90 
2 2 

563 24 

0 

Synchro 1 0 Report 
1821A 2020 AM No Build.syn 



HCM 2010 TWSC 
2: Bartlett Street & Cate Street 

Intersection 
lnt Delay, s/veh 

Movernent · 
2 

,, \• 

:··t·::, 

Lane Configurations 
Traffic Vol, veh/h 

¥ +l l+ 
2 /6V150 /439 /556V"' 24 .,/ 

Future Vol, veh/h 
Conflicting Peds, #/hr 
Sign Control 

2 62 150 439 556 24 
0 0 0 0 0 0 

Stop Stop Free Free Free Free 
RT Channelized 
Storage Length 

- None - None - None 

Veh in Median Storage, # 
Grade,% 
Peak Hour Factor 
Heavy Vehicles, % 
Mvmt Flow 

0 
0 
0 

90 
2 
2 

90 90 
2 2 

69 167 

0 0 
0 0 

90 90 90 
2 2 2 

488 618 27 

Conflicting Flow All 1454 632 645 0 0 
Stage 1 632 
Stage 2 822 

Critical Hdwy 6.42 6.22 4.12 
Critical Hdwy Stg 1 5.42 
Critical Hdwy Stg 2 5.42 
Follow-up Hdwy 3.518 3.318 2.218 
Pot Cap-1 Maneuver 143 480 940 

Stage 1 530 
Stage 2 432 

Platoon blocked, % 
Mov Cap-1 Maneuver 
Mov Cap-2 Maneuver 

Stage 1 
Stage 2 

Capacity (veh/h) 
HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

108 
108 
401 
432 

480 940 

940 433 
0.177 0.164 

9.7 0 14.9 
A A B 

0.6 0.6 

Stephen G. Pernaw & Company, Inc. 
Synchro 10 Report 

1821 A 2030 AM No Build.syn 



HCM 2010 TWSC 
2: Bartlett Street & Cate Street 

lnt Delay, s/veh 

Lane Configurations ¥ 4' T+ 
Traffic Vol, veh/h 2 /59 ....-"138/ 406 /621./ 23 /' 
Future Vol, veh/h 2 59 138 406 521 23 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 
Veh in Median Storage, # 
Grade,% 

0 
0 

Peak Hour Factor 
Heavy Vehicles, % 
Mvnit Flow 

Conflicting Flow All 
Stage 1 
Stage 2 

Critical Hdwy 
Critical Hdwy Stg 1 
Critical Hdwy Stg 2 

90 
2 
2 

1349 
592 
757 
6.42 
5.42 
5.42 

90 90 
2 2 

66 153 

592 605 

6.22 4.12 

Follow-up Hdwy 3.518 3.318 2.218 
Pot Cap-1 Maneuver 

Stage 1 
Stage 2 

Platoon blocked, % 
Mov Cap-1 Maneuver 
Mov Cap-2 Maneuver 

Stage 1 
Stage 2 

Capacity (veh/h) 
HCM Lane V/C Ratio 
HCM Control Delay (s) 

166 506. 
553 
463 

131 506 
131 
437 
463 

HCM Lane LOS A 
HCM 95th %tile Q(veh) 0.6 

Stephen G. Pernaw & Company, Inc. 

973 

973 

0 0 
0 0 

90 90 90 
2 2 2 

451 579 26 

0 0 

Synchro 10 Report 
1821A 2020 AM Build.syn 



HCM 2010 TWSC 
2: Bartlett Street & Cate Street 

lnt Delay, s/veh 2 

M6v~ro'ebf,<.. '·'··· ·•······:.· 'E$L(·::··.~$·R;··.;Ns~.:xNE3J;;:\ $a:n•;i;'i··SSR·>••·.· .t:i'.· · 

Lane Configurations 
Traffic Vol, veh/h 
Future Vol, veh/h 
Conflicting Peds, #/hr 
Sign Control 
RT Channelized 
Storage Length 

v 4 T+ 
2 y/62 ,.,1so 1'445 r57o-t" 25 / 
2 62 150 445 570 25 
0 0 0 0 0 0 

Stop Stop Free Free Free Free 
- None - None - None 
0 

Veh in Median Storage, # 
Grade,% 

0 
0 

0 0 
0 0 

Peak Hour Factor 
Heavy Vehicles,% 
MvmtFiow 

Conflicting Flow All 
Stage 1 
Stage 2 

Critical Hdwy 
Critical Hdwy Stg 1 
Critical Hdwy Stg 2 
Follow-up Hdwy 
Pot Cap-1 Maneuver 

Stage 1 
Stage 2 

Platoon blocked, % 
Mov Cape 1 M.aneuver 
Mov Cap-2 Maneuver 

Stage 1 
Stage 2 

HCM LOS 

Capacity (veh/h) 
HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

90 90 90 90 
2 2 2 2 
2 69 ' 167. 494 

1475 647 661 0 
.· 647 

828 
6.42 6.22 4.12 
5.42 
5.42 

3.518 3.318 2.218 
139 
521 
429 

105 
105 
392 
429 

c 

471 

471 

927 
0.18 
9.7 

A 
0.7 

927 

927 

425 
- 0.167 
0 15.2 
A C 

0.6 

Stephen G. Pernaw & Company, Inc. 

90 90 
2 2 

633 28 

0 

Synchro 10 Report 
1821A 2030 AM Build.syn 



HCM 201 0 TWSC 
2: Cate Street & Bartlett Street 

lnt Delay, s/veh 1. 7 

Lane Configurations 
Traffic Vol, veh/h 
Future Vol, veh/h 
Conflicting Peds, #/hr 
Sign Control 

4 f+ v / 
78 Ass/590 /12./ 4 ./' 72 .. · 
78 455 590 12 4 72 
0 0 0 0 0 0 

Free Free Free Free Stop Stop 
RT Channelized 
Storage Length 

- None - None - None 

Veh _in Median Storage, # -
Grade,% 
Peak Hour Factor 
Heavy Vehicles, % 
MvmtFiow 

88 
0 

89 

0 
0 

88 
1 

517 

Conflicting Flow All 634 0 
Stage 1 
Stage 2 

Critical Hdwy 4.1 
Critical Hdwy Stg 1 
Critical Hdwy Stg 2 
Follow-up Hdwy 2.2 
Pot Cap-1 Maneuver 959 

Stage 1 
Stage 2 

Platoon blocked, % 

0 
0 

95 
1 

621 

0 
0 
0 

95 83 83 
0 0 0 

13 5 87 

0 1323 628 
628 
695 
6.4 6.2 
5.4 
5:4 
3.5 3.3 
174 487 
536 
499 

Mov Capc1 Maneuver 959 151 487 
Mov Cap-2 Maneuver 151 

Stage 1 466 
Stage 2 499 

HCM Control Delay, s 1.3 0 
HCM LOS c 

Capacity (veh/h) · · · · · · 436 959 ·· · · · 

HCM Lane V/C Ratio 0.21 0.092 
HCM Control Delay (s) 15.4 9.1 0 
HCM Lane LOS C A A 
HCM 95th %tile Q(veh) 0.8 0.3 

Stephen G. Pernaw & Company, Inc. 
Synchro 10 Report 

1821A 2018 PM Existing.syn 



HCM 2010 TWSC 
2: Cate Street & Bartlett Street 

lnt Delay, s/veh 2.3 

Mo.V~m~&i.• .. :.;' :·.· .. :\t.i .•. :.~::::· .. : Ns.GL''\Nst•.:;?$1:3i;//•\s8R\·•·· •NI:E~ .. ·:.<N6R!··.:• ... •· ii·:.iS····i '··. 
Lane Configurations 
Traffic Vol, veh/h 
Future Vol, veh/h 
Confticting Peds, #/hr 

4' t+ v . 
116/s32.,..i65/ 14./ 4 ...-1'o2/ 
116 532 665 14 4 102 

0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized 
Storage Length. 

- None - None - None 

Veh in Median Storage, # -
Grade,% 
Peak Hour Factor 
Heavy Vehicles, % 
Mirrrt Flow 

88 
0 

132 

0 
0 

88 
1 

605 

Confticting Flow All 715 0 
Stage 1 
Stage 2 

Critical Hdwy 4.1 
Critical Hdwy Stg 1 
Critical Hdwy Stg 2 
Follow-up Hdwy 2.2 
Pot Cap-1 Maneuver 895 

Stage 1 
Stage 2 

Platoon blocked, % 
Mov Cap-1 Maneuver 895 
Mov Cap-2 Maneuver 

Stage 1· 
Stage 2 

HCM LOS 

0 
0 0 
0 0 

95 95 83 83 
1 0 0 0 

700 15 5 123 

0 1577 708 
708 
869 
6.4 6.2 
5.4 
5.4 
3.5 3.3 
122 438 
492 
414 

95 438 
95 

383 
414 

~15'\\lf:i~~b:~f:Mal9hlMP:tnf~:J1:l•i:':l;k&~~o:~·~~il!i:ii!~'S:~·;li:;.~®~miiW·;:ss:m;§1:t•t£$~R1~~\iii*lt:?~;;ii'·~ii~;gl~i:~i!/:!.·!:::,;;:ii\; :.:.:\·· ·::,1:>:·~:'::::1:~:::.·.: ••.• •· ··.: .. 7~::,.·,·.}:i,\t1;\1.:'f:?~· ·': •• : :g:;·•··.:::.::?,i;i; . .i:•, :%!!:f> 
Capac[ty (veh/h) · · ·· .· · 385 895 · · · ·· ·· · ·· ·· 

HCM Lane VIC Ratio 0.332 0.147 
HCM Control Delay (s) 18.9 9.7 0 
HCM Lane LOS C A A 
HCM 95th %tileQ(veh) 1.4 0.5 

Stephen G. Pernaw & Company, Inc. 
Synchro 10 Report 

1821A2020 PM No Build.syn 



HCM 2010 TWSC 
2: Cate Street & Bartlett Street 

lnt Delay, s/veh 2.6 

Lane Configurations 
Traffic Vol, veh/h 
Future Vol, veh/h 
Conflicting Peds, #/hr 

125 /s~/7~ /15 /~ /110/ 
125 583 731 15 4 11 0 

0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized 
Storage Length 

- None - None - None 

Veh in Median Storage, # -
Grade,% 
Pe~li(Hour Factor 
Heavy Vehicles, % 
Mvrrit Flow 

88 
0 

142 

0 
0 

88 
1 

663 

0 
0 

95 
1 

769 

0 
0 
0 

95 83 83 
0 0 0 

16 5 133 

Conflicting Flow All 785 0 0 1724 777 
Stage 1 777 

. Stage 2 947 
Critical Hdwy 4.1 6.4 6.2 
Critical Hdwy Stg 1 5.4 
CriticaiHdwY:Stg 2 5.4 
Follow-up Hdwy 2.2 3.5 3.3 
Pot Cap-1 Maneuver 843 99 400 

Stage 1 457 
Stqge2 380 

Platoon blocked, % 
tv1ov Cap-1 Maneuver 843 
Mov Cap-2 Maneuver 

Stage 1 
Stage 2 

HCM LOS 

Capacity (vehlh) 346 843 
HCM Lane V/C Ratio 0.397 0.168 
HCM ControlDelay (s) 22.1 10.1 0. 
HCM Lane LOS C B A 
HCM 95th %tile Q(veh) 1.8 0.6 

Stephen G. Pernaw & Company, Inc. 

73 400 
73 

335 
380 

c 

Synchro 10 Report 
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HCM 201 0 TWSC 
2: Cate Street & Bartlett Street 

Intersection .. 
2.3 lnt Delay, s/veh 

Movemerl,t.;,,··· NBL NBT· • sat $8R iNEL NER i 

Lane Configurations 
Traffic Vol, veh/h 
Future Vol, veh/h 
Conflicting Peds, #/hr 
Sign Control 

4,.,.1+,., v / / 
116Fs48W'" 676W'" 14/4 t' 102 " 
116 548 676 14 4 102 

0 0 0 0 0 0 
Free Free Free Free Stop Stop 

RT Channelized - None - None - None 
Storage Length 0 
Veh in Median Storage, # - 0 0 0 
Grade,% 0 0 0 
Peak Hour Factor 88 88 95 95 83 83 
Heavy Vehicles, % 0 1 1 0 0 0 
MvmtFiow 132 623 .712 15 5 123 

Conflicting Flow All 727 0 1607 720 
Stage 1 720 
Stage 2 887 

Critical Hdwy 4.1 6.4 6.2 
Critical Hdwy Stg 1 5.4 
Critical Hdwy Stg 2 5.4 
Follow-up Hdwy 2.2 3.5 3.3 
Pot Cap-1 Maneuver 886 117 431 

Stage 1 486 
Stage 2 406 

Platoon blocked, % 
Mov Cap-1 Maneuver 886 90 431 
Mov Cap-2 Maneuver 90 

Stage 1 375 
Stage 2 406 

CapacitY(veh/h) . · . . 377 886 
HCM Lane V/C Ratio 0.339 0.149 
HCM Control Delay (s) 19.4 9.8 0 
HCM Lane LOS C A A 
HCM 95th %tile Q(veh) 1.5 0.5 

Stephen G. Pernaw & Company, Inc. 

. '· .. ··.,.·:·., ...... 

Synchro 10 Report 
1821A 2020 PM Build.syn 



HCM 2010 TWSC 
2: Gate Street & Bartlett Street 

lnt Delay, s/veh 2.6 

125 
0 

599 
0 

742 
0 

15 
0 

4 
0 

110 
0 

Lane Configurations 
Traffic Vol, veh/h 
Future Vol, veh/h 
Confticting Peds, #/hr 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length 0 
Veh in Median Storage, # - 0 0 0 
Grade,% 0 0 0 
Peak Hour Factor 88 88 95 95 83 83 
HeavyVehicles, % 0 1 1 0 0 0 
MvmfFiow 142 681 781 16 5 133 

Confticting Flow All 797 0 0 1754 789 
Stage 1 789 
Stage 2 965 

Critical Hdwy 4.1 6.4 6.2 
Critical Hdwy Stg 1 5.4 
Critical Hdwy Stg 2 5.4 
Follow-up Hdwy 2.2 3.5 3.3 
Pot Cap-t Maneuver 834 95 394 

~tage 1 451 
Stage 2 373 

Platoon blocked, % 
Mov Cap-1· Maneuver 834 69 394 
Mov Cap-2 Maneuver 69 

Stage 1 327 
Stage 2 373 

Capacity (veh/h) 338 834 
HCM Lane V/C Ratio 0.406 0.17 
HCM Control Delay (s) 22.8 10.2 0 
HCM Lane LOS C B A 
HCM 95th %tile Q(veh) 1.9 0.6 

Stephen G. Pernaw & Company, Inc. 
Synchro 10 Report 

1821A 2030 PM Build.syn 



HCM 2010 TWSC 
3: Bartlett Street & Shared Driveway 

lnt!3rsect!on 
lnt Delay, s/veh 

Movem~n.r 

2.4 

Lane Configurations 
Traffic Vol, veh/h 

1+ +f ¥ ' 
316/47/48/410/38/33/ 

Future Vol, veh/h 
Confticting Peds, #/hr 
Sign Control 

316 47 48 410 38 33 
0 0 0 0 0 0 

Free Free Stop Stop 
RT Channelized 

Free Free 
- None - None - None 

Storage Length 
Veh in Median Storage, # 
Grade,% 
PE)ak Hour Factor 
Heavy Vehicles, % 
Mvmt Flow 

0 
0 

81 
3 

390 

81 
0 

58 

88 
6 

55 

0 
0 0 
0 0 

88 68 68 
4 3 12 

466 56 49 

Conflicting Flow All 0 0 448 0 995 419 
Stage 1 419 
Stage 2 576 

Critical Hdwy - 4.16 6.43 6.32 
Critical Hdwy Stg 1 5.43 
Critical Hdwy Stg 2 5.43 
Follow-up Hdwy - 2.254 3.527 3.408 
Pot Cap-1 Maneuver - 1091 270 613 

Stage 1 661 
Stage 2 560 

Platoon blocked, % 
Mov Cap-1 Maneuver 
Mov Cap-2 Maneuver 

Stage 1 
Stage 2 

- 1091 252 613 
252 
616 
560 

Capacity (veh/h) - 1091 347 
HCM Lane ViC Ratio - 0.05 - 0.301 
HCM Control Delay (s) 8.5 0 19.8 
HCM Lane LOS A A C 
HCM 95th %tile Q(veh) 0.2 1.2 

Stephen G. Pernaw & Company, Inc. 

i"<~{.: .. :·\ .. 
<::if).::: 
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HCM 2010 TWSC 
3: Bartlett Street & Shared Driveway 

lnt Delay, s/veh 

MiM~m~nt·_·._.· •··· 
2.4 

Lane Configurations 
Traffic Vol, veh/h 

1+ 4' v 
361/47/48/468/38/33./ 

Future Vol, veh/h 
Confticting Peds, #/hr 
Sign Control 

361 47 48 468 38 33 
0 0 0 0 0 0 

Free Free Stop Stop 
RT Channelized 

Free Free 
- None - None - None 

Storage Length 
Veh in Median Storage, # 
Grade,% 
Peak Hour Factor 
Heavy Vehicles, % 
Mvnit Flow 

0 
0 

81 
3 

446 

81 
0 

58 

88 
6 

55 

Conflicting Flow All 0 0 504 
Stage 1 
Stage 2 

Critical Hdwy - 4.16 
Critical Hdwy Stg 1 
Critical Hdwy Stg 2 

0 
0 0 
0 0 

88 68 68 
4 3 12 

532 56 49 

0 1117 475 
475 
642 

- 6.43 6.32 
- 5.43 
- 5.43 

Follow-up Hdwy - 2.254 - 3.527 3.408 
Pot Cap-1 Maneuver - 1040 228 570 

Stage 1 624 
Stage 2 522 

Platoon blocked, % 
Mov Cap-1 Maneuver - 1 040 211 570 
Mov Cap-2 Maneuver 211 

Stage 1 577 
Stage 2 522 

- ": ' ... ~. ·:. . . ,' ' ': : \· . 
···,·1·," 
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Capacity (veh!h) - 1040 298 
HCM Lane V/C Ratio - 0.052 - 0.35 
HCM Control Delay (s) 8.7 0 23.5 
HCM Lane LOS A A C 
HCM 95th %tile Q(veh) 0.2 1.5 
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HCM 2010 TWSC 
3: Bartlett Street & Shared Driveway 

l~ter~ectiOn .•. '\·. 
lnt Delay, s/veh 2.6 

Lane Configurations ~ 4' ¥ 
Traffic Vol, veh/h 396/ 47./ 48/513/ 38/ 33/ 
Future Vol, veh/h 396 47 48 513 38 33 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length 0 
Veh in Median Storage, # 0 0 0 
Grade,% 0 0 0 
Peak Hour Factor 81 81 88 88 68 68 
Heavy Vehicles, % 3 0 6 4 3 12 
Mvmt Flow 489 58 55 583 56 49 

Conflicting Flow All 0 0 547 0 1211 518 
Stage 1 518 
Stage 2 693 

Critical Hdwy - 4.16 - 6.43 6.32 
Critical Hdwy Stg 1 5.43 
Critical Hdwy Stg 2 - 5.43 
Follow-up Hdwy - 2.254 - 3.527 3.408 
Pot Cap-1 Maneuver - 1003 200 538 

Stage 1 596 
Stage 2 494 

Platoon blocked, % 
Mov Cap-1 Maneuver - 1003 184 538 
Mov Cap-2 Maneuver 184 

Stage 1 548 
Stage 2 494 

Capacity (veh/h) - 1003 265 
HCM Lane V/C Ratio - 0.054 - 0.394 
HCM Control Delay (s) 8.8 0 27.1 
HCM Lane LOS A A D 
HCM 95th %tile Q(veh) 0.2 1.8 

Stephen G. Pernaw & Company, Inc. 
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HCM 2010 TWSC 
3: Bartlett Street & Shared Driveway 

lnt Delay, s/veh 3.9 

Lane Configurations 
Traffic Vol, veh/h 
Future Vol, veh/h 
Confticting Peds, #/hr 
Sign Control 

1+ 4' ¥ 
361 ~3 r 53 t"''i68 ~53 r 48 ./ 
361 

0 
53 
0 

53 
0 

468 
0 

Free Free Free Free 
RT Channelized 
Storage Length 
Veh in Median Storage, # 
Grade,% 
Peak Hour Factor 
Heavy Vehicles,% 
MvmtFiow 

Conflicting Flow All 
Stage 1 
Stage 2 

Critical Hdwy 
Critical Hdwy Stg 1 
Critical Hdwy Stg 2 

- None 

0 ·c 

0 
81 81 
3 0 

446 65 

0 0 

--

- None 

0 
0 

88 88 
6 4 

60 532 

511 0 

4.16 -
-
-

53 48 
0 0 

Stop Stop 
- None 
0 
0 
0 

68 68 
3 12 

78 71 

1131 479 
479 
652 

6.43 6.32 
5.43 
5.43 

Follow-up Hdwy - 2.254 - 3.527 3.408 
Pot Cap-1 Maneuver - 1034 224 567 

Stage 1 621 
Stage 2 517 

Platoon blocked, % 
Mov Cap~1_lvfaneuver - 1034 206 567 
Mov Cap-2 Maneuver 206 

Sfage 1 570 
Stage 2 517 

HCM LOS 

,..,,; 
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Capacity (veh/h) 
HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

Stephen G. Pernaw & Company, Inc. 

- 1034 
- 0.058 

8.7 
A 

0.2 

295 
- 0.503 
0 29 
A D 

2.7 
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HCM 2010 TWSC 
3: Bartlett Street & Shared Driveway 

lnt Delay, s/veh 4.3 

.Movem~nt: ,. '· .. •<·. . •. •.,,~.Nsf. ... ;Nf~R. · sse:.sst· swc.:swR ····•····· :·· 
Lane Configurations 
Traffic Vol, veh/h 
Future Vol, veh/h 
Conflicting Peds, #/hr 
Sign Control 
RT Channelized 
Storage Length 

396 
0 

53 
0 

Free Free 
- None 

Veh in Median Storage, # 
Grade,% 

0 
0 

81 
3 

489 

Peak Hour Factor 
Heavy Vehicles, % 
MvmtFiow 

Conflicting Flow All 
Stage 1 
Stage 2 

Critical Hdwy 
Critical Hdwy Stg 1 
Critical Hdwy Stg 2 

0 

81 
0 

65 

0 

-

53 513 53 48 
0 0 0 0 

Free Free Stop Stop 
- None - None 

0 
0 0 
0 0 

88 88 68 68 
6 4 3 12 

60 583 78 71 

554 0 1225 522 
522 
703 

4.16 - 6.43 6.32 
- 5.43 
- 5.43 

Follow-up Hdwy - 2.254 - 3.527 3.408 
Pot Cap~1 Maneuver 

Stage 1 
Stage 2 

Platoon blocked, % 
Mov Cap~1 Maneuver 
Mov Cap-2 Maneuver 

.Stage 1 
Stage 2 

Capacity (veh/h} 
HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh} 

Stephen G. Pernaw & Company, Inc. 

996 

996 

996 
- 0.06 

8.8 
A 

0.2 

197 535 
593 
489 

179 535 
179 
540 
489 

262 
- 0.567 
0 35.3 
A E 

3.2 
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HCM 2010 TWSC 
3: Bartlett Street & Shared Driveway 

lnt Delay, s/veh 1.6 

&16v~fu~ol::! .. ::;~:;F.:i'<' i >~:st· : NSR .. <\·sst.:,\i~a·r.··· .$\NL'';i$\'JR'. '!.: ~u:,: :":\:::::: ;'::\>.' ..• ·.•.•.,·.; ;~;.····· 
Lane Configurations 1+ 4' ¥ . . 
Traffic Vol, veh/h 429 ~ 28/24/580/ 20 /48 / 
Future Vol, veh/h 429 28 24 580 20 48 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length 
Veh in Median Storage, # 0 
Grade,% 0 
Peak Hour Factor 93 
Heavy Vehicles!% 1 
Mvmt Flow 461 

Conflicting Flow All 
Stage 1 
Stage 2 

Critical Hdwy . 
Critical Hdwy Stg 1 
Critical Hdwy Stg 2 
Follow-up Hdwy 
Pot Cap-1 Maneuver 

Stage 1 
Stage 2 

Platoon blocked, % 
Mov Cap"1 Maneuver 
Mov Cap-2 Maneuver 

Stage 1 
Stage 2 

HCM LOS 

Capacity (veh/h) 
HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

0 

0 
0 

93 92 92 
0 0 1 

30 26 630 

0 491 0 

4.1 

2.2 
- 1083 

- 1083 

Stephen G. Pernaw & Company, Inc. 

0 
0 
0 

65 
0 

31 

1158 
476 
682 
6.4 
5.4 
5.4 
3.5 

219 
629 
506 

211 
211 
606 
506 

c 

0 
A 

65 
0 

74 

476 

6.2 

3.3 
593 

593 
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HCM 2010 TWSC 
3: Bartlett Street & Shared Driveway 

lnt Delay, s/veh 1. 7 

Lane Configurations f+ 4' ¥ / / 
Traffic Vol, veh/h 504 /28 /24 /655/ 20 ,1'" 48 
Future Vol, veh/h 504 28 24 655 20 48 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length 0 
Veh in Median Storage, # 0 0 0 
Grade,% 0 0 0 
Peak Hour Factor 93 93 92 92 65 65 
Heavy Vehicles, % 1 0 0 1 0 0 
Mvmt Flow 542 30 26 712 31 74 

Conflicting Flow All 0 0 572 0 1321 557 
Stage 1 557 
Stage 2 764 

Critical Hdwy 4.1 6.4 6.2 
Critical Hdwy Stg 1 5.4 
Critical Hdwy Stg 2 5.4 
Follow-up Hdwy 2.2 3.5 3.3 
Pot Cap-1. Maneuver - 1011 174 534 

Stage 1 578 
Stage 2 463 

Platoon blocked, % 
Mov Cap-1 Maneuver - 1011 167 534 
Mov Cap-2 Maneuver 167 

Sfage.1 553 
Stage 2 463 

CapaCity (veh/h) - 1011 324 
HCM Lane V/C Ratio - 0.026 - 0.323 
HCM Control Delay (s) 8.7 0 21.3 
HCM Lane LOS A A C 
HCM 95th %tile o(veh) 0.1 1.4 
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HCM 2010 TWSC 
3: Bartlett Street & Shared Driveway 

lnt Delay, s/veh 1.9 
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Lane Configurations 1+ 4' ¥ . 
TrafficVol, veh/h 552/28/ 24/720.,/ 20/48/ 
Future Vol, veh/h 552 28 24 720 20 48 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length 0 
Veh in Median Storage, # 0 0 0 
Grade,% 0 0 0 
Peak Hour Factor 93 93 92 92 65 65 
Heavy Vehicles, % 1 0 0 1 0 0 
Mvmt Flow 594 30 26 783 31 74 

Confticting Flow All 0 0 624 0 1444 609 
Stage 1 609 
Stage 2 835 

Critical Hdwy 4.1 6.4 6.2 
Critical Hdwy Stg 1 5.4 
Critical Hdwy Stg 2 5.4 
Follow-up Hdwy 2.2 3.5 3.3 
Pot Cap-1 Maneuver 967 147 499 

Stage 1 547 
Stage 2 429 

Platoon blocked, % 
Mov Cap-1 Maneuver 967 140 499 
Mov Cap-2 Maneuver 140 

Stgge 1 521 
Stage 2 429 

HCM LOS 

Capacity 
HCM Lane V/C Ratio 
HCM Control Delay (s) · 
HCM Lane LOS 
HCM 95th %tile Q(veh) 
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- 0.027 
8.8 

A 
0.1 

c 

- 0.368 
0 .24.9 
A C 

1.6 
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HCM 2010 TWSC 
3: Bartlett Street & Shared Driveway 

lnters.ebtion . • • 
lnt Delay, s/veh 2.9 

Lane Configurations 1+ 4' V 1 
Traffic Vol, veh/h 504 '4.4 ("' 40/655 ,..,-31 , 58 
Future Vol, veh/h 504 44 40 655 31 58 
Conflicting Peds, #/hr 0 . 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length 0 
Veh in Median Storage, # 0 0 0 
Grade,% 0 0 0 
Peak Hour Factor 93 93 92 92 65 65 
Heavy Vehicles, % 1 0 0 1 0 0 
Mvmt Flow 542 47 43 712 48 89 

Conflicting Flow All 0 0 589 0 1364 566 
Stage 1 566 
Stage 2 798 

Critical Hdwy 4.1 6.4 6.2 
Critical Hdwy Stg 1 5.4 
Critical Hdwy Stg 2 5.4 
Follow-up Hdwy 2.2 3.5 3.3 
Pot Cap-1 Maneuver 996 164 528 

Stage 1 572 
Stage 2 447 

Platoon blocked, % 
Mov Cap:.1 'Maneuver 996 152 528 
Mov Cap-2 Maneuver 152 

stage1 531 
Stage 2 447 

HCM LOS D 

Capacity (veh/h) 996 284 
HCM Lane V/C Ratio 0.044 - 0.482 
HCM Control Delay (s) 8.8 0 28.9 
HCM Lane LOS A A D 
HCM 95th %tile Q(veh) 0.1 2.5 

Stephen G. Pernaw & Company, Inc. 
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HCM 2010 TWSC 
3: Bartlett Street & Shared Driveway 

lnt Delay, s/veh 3.4 

Lane Configurations f+ / ./ / 4' .¥/ J 
Traffic Vol, veh/h 552 ' 44 ~~"" 40 r 7201/ 31 58 _, 
Future Vol, veh/h 552 44 40 720 
Conflicting Peds, #/hr 0 0 0 0 
Sign Control Free Free Free Free 
RT Channelized 
Storage Length 
Veh in Median Storage, # 
Grade,% 
Peak Hour Factor 
Heavy Vehicles, % 
MvmtFiow 

Conflicting Flow All 
Stage 1 
Stage 2 

Critical Hdwy 
Critical Hdwy Stg 1 
Critical Hdwy Stg 2 
Follow-up Hdwy 
Pot Cap-1 Maneuver 

Stage 1 
stage2 .· 

Platoon blocked, % 
Mov Cap-1 Maneuver 
Mov Cap-2 Maneuver 

Stage 1 
Stage 2 

Capacity (veh/h) 
HCM Lane VIC Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

- None 

0 
0 

93 93 
1 0 

594 47 

0 0 

Stephen G. Pernaw & Company, Inc. 

- None 

92 
0 

43 

641 

4.1 

2.2 
953 

953 

0 
0 

92 
1 

783 

0 

A 
0.1 

31 58 
0 0 

Stop Stop 
- None 
0 
0 
0 

65 65 
0 0 

48 ·89 

1487 618 
618 
869 
6.4 6.2 
5.4 
5.4 
3.5 3.3 
138 493 
542 
414 

127 493 
127 
499 
414 

A E 
3.1 
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Appendix H Capacity and Level of Service Calculations- Signalized 



HCM Signalized Intersection Capacity Analysis 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

..} __..,. -..,. .... .,....._ '- ~ t r \., + ..; 
Mqvemei;t ••.. ,.·.· ·.·' EBI.::•.···•··· EBT. .. gBR WBL 'WBT. ·WBR •. ··. NBL NBT NBR $BC ··ssT . S.ElR 
Lane Configurations 4' (I * "1 l+ 4' (I 
Traffic Volume (vph) 206\/" 20/212,/ 2,/ 10/ 2,/132/199/ 10/ 7,/ 193~334/ 
Future Volume (vph) 206 20 212 2 10 2 132 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 6.0 4.0 4.0 
Lane Util. Factor 1.00 1.00 1.00 1.00 
Frt 1.00 0.85 0.98 1.00 
Fit Protected 0.96 1.00 0.99 0.95 
Satd. Flow (prot) 1769 1553 1727 1703 
Fit Permitted 0.73 1.00 0.95 0.95 
Satd. Flow (~erm) 1358 1553 1658 1703 
Peak-hour factor, PHF 0.91 0.91 0.91 0.88 0.88 0.88 0.87 
Adj. Flow (vph) 226 22 233 2 11 2 152 
RTOR Reduction (vph) 0 0 179 0 1 0 0 
Lane Group Flow (vph) 0 248 54 0 14 0 152 
Heav~ Vehicles (%) 2% 10% 4% 0% 10% 0% 6% 
Turn Type custom NA custom custom NA Prot 
Protected Phases 5 
Permitted Phases . 4 4 4 8 8 
Actuated Green, G (s) 12.7 12.7 12.7 7.2 
Effective Green, g (s) 14.7 12.7 14.7 9.2 
Actuated g/C Ratio 0.27 0.23 0.27 0.17 
Clearance Time (s) 6.0 6.0 6.0 6.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 363 359 443 285 
v/s Ratio Prot c0.09 
v/s Ratio Perm c0.18 0.03 0.01 
v/c Ratio 0.68 0.15 0.03 0.53 
Uniform Delay, d1 18.0 16.8 14.8 20.9 
Progression Factor 1.00 1.00 1.00 1.00 
Incremental Delay, d2 5.2 0.2 0.0 1.9 
Delay (s) 23.3 17.0 14.9 22.8 
Level of Service c B B c 
Approach Delay (s) 20.2 14.9 
Approach LOS c B 

HCM 2000 Control Delay 18.0 HCM 2000 Level of Service 
HCM 2000 Volume to Capacity ratio 0.61 
Actuated Cycle Length (s) 54.9 Sum of lost time (s) 
Intersection Capacity Utilization 50.8% ICU Level of Service 
Analysis Period (min) 15 
c Critical Lane Group 

Stephen G. Pernaw & Company, Inc. 

199 
1900 

4.0 
1.00 
0.99 
1.00 

1801 
1.00 

1801 
0.87 
229 

2 
238 
5% 
NA 

2 
2 

24.5 
26.5 
0.48 

6.0 
3.0 
869 

0.13 

0.27 
8.5 

1.00 
0.2 
8.6 

A 
14.1 

B 

10 7 193 334 
1900 1900 1900 1900 

4.0 6.0 
1.00 1.00 
1.00 0.85 
1.00 1.00 
1817 1615 
0.98 1.00 
1790 1615 

0.87 0:89 0.89 0.89 
11 8 217 375 
0 0 0 298 
0 0 225 77 

0% 14% 4% 0% 
custom NA custom 

6 6 6 
11.3 11.3 
13.3 11.3 
0.24 0.21 

6.0 6.0 
3.0 3.0 

433 332 

c0.13 0.05 
0.52 0.23 
18.0 18.2 
1.00 1.00 

1.1 0.4 
19.1 18.5 

B B 
18.7 

B 

B 

19.0 
A 

Synchro 10 Report 
1821A 2018 AM Existing.syn 



Timings 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

..)' 
--lit-

...,. .f +-- ~ t '. + ...; 
l~ne Group ·· E.~.L ·····gsr E.BR WBL' ···w.st·, . NBL· .. ·.· .··NBT .··.•. . :S~L .· ss;(·· SsR·· ·. 0.9 

Lane Configurations 4 rt ~ ~ 1+ 4 fl 
Traffic Volume (vph) 206/20/212/ 2/10/132 199 7 ~193/334/ 
Future Volume (vph) 206 20 212 2 10 132 199 7 193 334 
Turn Type custom NA custom custom NA Prot NA custom NA custom 
Protected Phases 5 2 9 
Permitted Phases 4 4 4 8 8 2 6 6 6 
Detector Phase 4 4 4 8 8 5 2 6 6 6 
Switch Phase 
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 10.0 10.0 10.0 10.0 7.0 
Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 16.0 16.0 16.0 16.0 16.0 24.0 
Total Split (s) 18.0 18.0 18.0 18.0 18.0 16.0 33.0 17.0 17.0 17.0 24.0 
Total Split (%) 24.0% 24.0% 24.0% 24.0% 24.0% 21.3% 44.0% 22.7% 22.7% 22.7% 32% 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0 
AII~Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0 
Lost Time Adjust (s) -2.0 0.0 -2.0 -2.0 -2.0 -2.0 0.0 
Total Lost Time (s) 4.0 6.0 4.0 4.0 4.0 4.0 6.0 
Lead/Lag Lag Lead Lead Lead 
Lead-Lag Optimize? 
Recall Mode None None None None None None Min Min Min Min None 
Act Effct Green (s) 14.8 12.7 14.8 11.3 25.1 13.4 11.2 
Actuated g/C Ratio 0.29 0.25 0.29 0.22 0.49 0.26 0.22 
v/c Ratio 0.63 0.42 0.03 0.41 0.27 0.48 0.58 
Control Delay 31.1 6.7 18.2 24.8 10.0 25.2 7.5 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 31.1 6.7 18.2 24.8 10.0 25.2 7.5 
LOS c A B c A c A 
Approach Delay 19.3 18.2 15.7 14.1 
Approach LOS B B B B 

Cycle Length: 75 
Actuated Cycle Length: 51.5 
Natural Cycle: 75 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.63 
Intersection Signal Delay: 16.3 Intersection LOS: B 
Intersection Capacity Utilization 50.8% ICU Level of Service A 
Analysis Period (min) 15 

~05 
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Queues 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

--+ ..... .,.._ 
"'\ t 

* Lane Group•.•····· .EBT . ·EBR's •·INBi ·.·· *i$L···· NBT .. ·•·• •$BT 
Lane Group Flow (vph) 248 233 15 152 240 225 
v/c Ratio 0.63 0.42 0.03 0.41 0.27 0.48 
Control Delay 31.1 6.7 18.2 24.8 10.0 25.2 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 31.1 6.7 18.2 24.8 10.0 25.2 
Queue Length 50th (ft) 65 0 3 38 30 57 
Queue Length 95th (ft) #246 56 19 115 119 #187 
Internal Link Dist (ft) 144 182 325 372 
Turn Bay Length (ft) 125 150 
Base Capacity (vph) 391 558 479 420 1076 478 
Starvation Cap Reductn 0 0 0 0 0 0 
Spill back Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio 0.63 0.42 0.03 0.36 0.22 0.47 

percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

Stephen G. Pernaw & Company, Inc. 
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HCM Signalized Intersection Capacity Analysis 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

Mo.~ern.!?rit .· · · 
Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd. Flow (perm) 
Peak-hour factor, PHF 
Adj. Flow (vph) 
RTOR Reduction (vph} 
Lane Group Flow (vph) 
Heavy Vehicles (%) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/cRatio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach D~lay (s) 
Approach LOS 

HCM 2000 Control Delay 

t 
4 ., 4+ ~ t+ 4 ., 

218/ 40/265/ 8/ 23/ 10/ 177/249/ 25/ 23./274/ 352J 
218 40 265 8 23 10 177 249 25 23 274 352 

1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
4.0 6.0 4.0 4.0 4.0 4.0 6.0 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 
1.00 0.85 0.97 1.00 0.99 1.00 0.85 
0.96 1.00 0.99 0.95 1.00 1.00 1.00 
1766 1553 1723 1703 1792 1806 1615 
0.73 1.00 0.92 0.95 1.00 0.95 1.00 
1338 1553 1610 1703 1792 1731 1615 

0.91 0.91 0.91 0.88 0.88 0.88 0.87 0.87 0.87 0.89 0.89 0.89 
240 44 291 9 26 11 203 286 29 26 308 396 

0 0 216 0 8 0 0 3 0 0 0 295 
0 284 75 0 38 0 203 312 0 0 334 101 

2% 10% 4% 0% 10% 0% 6% 5% 0% 14% 4% 0% 
custom NA custom custom NA Prot NA custom NA custom 

5 2 
4 4 4 8 8 2 6 6 6 

17.7 17.7 17.7 9.4 32.9 17.5 17.5 
19.7 17.7 19.7 11.4 34.9 19.5 17.5 
0.29 0.26 0.29 0.17 0.51 0.28 0.26 

6.0 6.0 6.0 6.0 6.0 6.0 6.0 
3.0 3.0 3.0 3.0 3.0 3.0 3.0 
384 401 463 283 913 492 412 

c0.12 0.17 
c0.21 0.05 0.02 c0.19 0.06 
0.74 0.19 0.08 0.72 0.34 0.68 0.25 
22.1 19.8 17.8 27.0 10.0 21.7 20.3 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 
7.3 0.2 0.1 8.4 0.2 3.7 0.3 

29.4 20.0 17.9 35.4 10.2 25.4 20.6 
c c B D B c c 

24.6 17.9 20.1 22.8 
c B c c 

22.5 HCM 2000 Level of Service c 
HCM 2000 Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 

0.73 
68.5 

61.2% 
15 

Sum of lost time (s) 19.0 
ICU Level of Service B 

c Critical Lane Group 

Stephen G. Pernaw & Company, Inc. 
Synchro 10 Report 
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Timings 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

..)- --+ 't .f +- ~ t \. 
La'h¢ G~oop < • c, .: · · ···•···· :•.iSBL 

,-\~ ·Eat .. ·. E.eR: '<.VVBL WB.T··. NBC \·;NBT:.; \$BL. 

Lane Configurations 4 rt 4+ "'i t+ 
Traffic Volume (vph) 218 40 265 8 23 177 249 23 
Future Volume (vph) 218 40 265 8 23 177 249 23 
Turn Type custom NA custom custom NA Prot NA custom 
Protected Phases 5 2 
Permitted Phases 4 4 4 8 8 2 6 
Detector Phase 4 4 4 8 8 5 2 6 
Switch Phase 
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 10.0 10.0 
Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 11.0 16.0 16.0 
Total Split (s) 24.0 24.0 24.0 24.0 24.0 15.0 42.0 27.0 
TotaiSplit (%) 26.7% 26.7% 26.7% 26.7% 26.7% 16.7% 46.7% 30.0% 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
AII~Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Lost Time Adjust (s) -2.0 0.0 -2.0 -2.0 -2.0 
Total Lost Time (s) 4.0 6.0 4.0 4.0 4.0 
Lead/Lag Lag Lead 
Lead-Lag Optimize? 
Recall Mode None None None None None None Min Min 
Act Effct Green (s) 19.7 17.7 19.7 11.3 35.0 
Actuated g/C Ratio 0.30 0.27 0.30 0.17 0.53 
v/cRatio 0.71 0.46 0.09 0.70 0.33 
Control Delay 36.0 6.4 17.9 44.6 11.6 
Queue Delay 0.0 0.0 0.0 0.0 0.0 
Total Delay 36.0 6.4 17.9 44.6 11.6 
LOS D A B D B 
Approach Delay 21.0 17.9 24.5 
Approach LOS c B c 

Length: 
Actuated Cycle Length: 66.2 
Natural Cycle: 90 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.71 
Intersection Signal Delay: 20.2 Intersection LOS: C 
Intersection Capacity Utilization 61.2% ICU Level of Service B 
Analysis Period (min) 15 

and Phases: 1: lsli Street & Bartlett 

02 04 

06 ~05 08 

Stephen G. Pernaw & Company, Inc. 

+ ..; 
$BT. $BR 09' 

4 (I 
274 352 
274 352 
NA custom 

9 
6 6 
6 6 

10.0 10.0 7.0 
16.0 16.0 24.0 
27.0 27.0 24.0 

30.0% 30.0% 27% 
4.0 4.0 3.0 
2.0 2.0 0.0 

-2.0 0.0 
4.0 6.0 

Lead Lead 

Min Min None 
19.5 17.5 
0.29 0.26 
0.65 0.55 
29.2 6.2 
0.0 0.0 

29.2 6.2 
c A 

16.7 
B 

.itP.a9 
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Queues 
1: lslin9ton Street & Bartlett Street/Pharmacx: Drivewax: 

""). 
.,.__ 

~ t + --+ 

Lane Grou~i · '' ,,_,,,:,.:,··· · . '( E!?l ·EBR'}' wet····• ,·.&aLe··.· J4!31' •;;$8't 
Lane Group Flow (vph) 284 291 46 203 315 334 
v/c Ratio 0.71 0.46 0.09 0.70 0.33 0.65 
Control Delay 36.0 6.4 17.9 44.6 11.6 29.2 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 36.0 6.4 17.9 44.6 11.6 29.2 
Queue Length 50th (ft) 94 0 9 75 57 106 
Queue Length 95th (ft) #307 64 42 #234 173 #282 
Internal Link Dist (ft) 144 182 325 372 
Turn Bay Length (ft) 125 150 
Base Capacity (vph) 415 643 507 290 1059 617 
Starvation Cap Reductn 0 0 0 0 0 0 
Spill back Gap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio 0.68 0.45 0.09 0.70 0.30 0.54 

percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

Stephen G. Pernaw & Company, Inc. 
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HCM Signalized Intersection Capacity Analysis 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd. Flow (perm) 
Peak~hour factor, PHF 
Adj. Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Heavy Vehicles (%) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s Ratio Prot 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

HCM 2000 Control Delay 

t 
4 '{I 4+ "i t+ 4' '{I 

241/ 42/ 288/ 8/ 24/ 10 /'192 /271/ 26/ 24/295/ 389 ._.....; 
241 42 288 8 24 10 192 271 26 24 295 389 

1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
4.0 6.0 4.0 4.0 4.0 4.0 6.0 

1.00 1.00 1.00 1.00 1M 1.00 1.00 
1.00 0.85 0.97 1.00 0.99 1.00 0.85 
0.96 1.00 0.99 0.95 1.00 1.00 1.00 
1766 1553 1724 1703 1793 1807 1615 
0.72 1.00 0.92 0.95 1.00 0.95 1.00 
1334 1553 1605 1703 1793 1731 1615 

0.91 0.91 0.91 0.88 0.88 0.88 0.87 0.87 0.87 0.89 0.89 0.89 
265 46 316 9 27 11 221 311 30 27 331 437 

0 0 228 0 8 0 0 3 0 0 0 318 
0 311 88 0 39 0 221 338 0 0 358 119 

2% 10% 4% 0% 10% 0% 6% 5% 0% 14% 4% 0% 
custom NA custom custom NA Prot NA custom NA custom 

5 2 
4 4 4 8 8 2 6 6 6 

18.3 18.3 18.3 10.2 35.9 19.7 19.7 
20.3 18.3 20.3 12.2 37.9 21.7 19.7 
0.28 0.25 0.28 0.17 0.52 0.30 0.27 

6.0 6.0 6.0 6.0 6.0 6.0 6.0 
3.0 3.0 3.0 3.0 3.0 3.0 3.0 
375 393 451 287 941 520 440 

c0.13 0.19 
c0.23 0.06 0.02 c0.21 0.07 
0.83 0.22 0.09 0.77 0.36 0.69 0.27 
24.3 21.3 19.1 28.7 10.0 22.3 20.6 
1.00 1.00 1.00 1.00 1.00 1.00 tOO 
14.0 0.3 0.1 12.0 0.2 3.8 0.3 
38.4 21.6 19.2 40.7 10.3 26.1 20.9 

D c B D B c c 
29.9 19.2 22.2 23.2 

c B c c 

24.9 HCM 2000 Level of Service c 
HCM 2000 Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 

0.77 
72.2 

64.9% 
15 

Sum of lost time (s) 19.0 
ICU Level of Service c 

c Critical Lane Group 

Stephen G. Pernaw & Company, Inc. 
Synchro 10 Report 

1821 A 2030 AM No Build.syn · 



Timings 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

..)- --+- ""). .( +-- ~ i 
Lane Group· ·. EBL.· ·s~;n· · E!3R •·. ·vvi3tf·• WBJ, .·,_ NaL NBT 
Lane Configurations 4 '(I ~ 

"' 
t.. 

Traffic Volume (vph) 241 42 288 8 24 192 271 
Future Volume (vph) 241 42 288 8 24 192 271 
Turn Type custom NA custom custom NA Prot NA 
Protected Phases 5 2 
Permitted Phases 4 4 4 8 8 2 
Detector Phase 4 4 4 8 8 5 2 
Switch Phase 
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 10.0 
Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 11.0 16.0 
Total Split (s) 24.0 24.0 24.0 24.0 24.0 16.0 42.0 
Total Split(%) 26.7% 26.7% 26.7% 26.7% 26.7% 17.8% 46.7% 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Lost Time Adjust (s) -2.0 0.0 -2.0 -2.0 -2.0 
Total Lost Time (s) 4.0 6.0 4.0 4.0 4.0 
Lead/Lag Lag 
Lead-Lag Optimize? 
Recall Mode None None None None None None Min 
Act Effct Green (s) 20.3 18.3 20.3 12.2 37.9 
Actuated g/C Ratio 0.29 0.26 0.29 0.17 0.54 
v/c Ratio 0.80 0.50 0.10 0.75 0.35 
Control Delay 43.1 7.1 18.2 47.1 11.6 
Queue Delay 0.0 0.0 0.0 0.0 0.0 
Total Delay 43.1 7.1 18.2 47.1 11.6 
LOS D A B D B 
Approach Delay 25.0 18.2 25.6 
Approach LOS c B c 

Length: 90 
Actuated Cycle Length: 69.8 
Natural Cycle: 90 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.80 
Intersection Signal Delay: 21.9 Intersection LOS: C 
Intersection Capacity Utilization 64.9% ICU Level of Service C 
Analysis Period (min) 15 

1: lslin Street & Bartlett 

Stephen G. Pernaw & Company, Inc. 

\. 
,',SBL• 

24 
24 

custom 

6 
6 

10.0 
16.0 
26.0 

28.9% 
4.0 
2.0 

Lead 

Min 

* 
..; 

- .SBT >,sBR· 
·-········ 09 4 '(I 

295 389 
295 389 
NA custom 

9 
6 6 
6 6 

10.0 10.0 7.0 
16.0 16.0 24.0 
26.0 26.0 24.0 

28.9% 28.9% 27% 
4.0 4.0 3.0 
2.0 2.0 0.0 

-2.0 0.0 
4.0 6.0 

Lead Lead 

Min Min None 
21.7 19.6 
0.31 0.28 
0.67 0.57 
30.3 6.1 
0.0 0.0 

30.3 6.1 
c A 

17.0 
B 
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Queues 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

---tlo- -.. .,._ 
"\ f + 

CaneGrqup · ·.·, .... _. ~····\:' :~:·' .>.> :: · :~~:r ;:::':·. :g~R<· ~ :wet ···• ttJ~L · .. •-N8t:· ·$aT·. 
Lane Group Flow (vph) 311 316 47 221 341 358 
v/c Ratio 0.80 0.50 0.10 0.75 0.35 0.67 
Control Delay 43.1 7.1 18.2 47.1 11.6 30.3 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 43.1 7.1 18.2 47.1 11.6 30.3 
Queue Length 50th (ft) 113 3 10 85 63 119 
Queue Length 95th (ft) #345 75 43 #247 189 #327 
Internal Link Dist (ft) 144 182 325 372 
Turn Bay Length (ft) 125 150 
Base Capacity (vph) 388 631 474 296 993 553 
Starvation Cap Reductn 0 0 0 0 0 0 
Spilll;>ack Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio 0.80 0.50 0.10 0.75 0.34 0.65 

percentile volume exceeds capacity, queue ma.y be longer. 
Queue shown is maximum after two cycles. 

Stephen G. Pernaw & Company, Inc. 
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HCM Signalized Intersection Capacity Analysis 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

..)- __. -... .f 
.,._ '- ~ t /"" '... + ..; 

Mov;einehf · · .· ..••. EBL . . .. EElt . • ESR ... WsL······ .• :wst .· WBR · ..••.• NBL. ·NBt. <::NI3R. .· ssC'\' \ sst ,•SSR 
Lane Configurations 4 '{I 4+ ~ ~ 

251 
4 '{I 

Traffic Volume(vph) 225 / 40 ./' 272 ./ 8/' 23 """ 10., 179 ./ 249 ~ 23fl" 274, 356r 
Future Volume (vph) 225 40 272 8 
Ideal Flow (vphpl) 1900 1900 1900 1900 
Total Lost time (s) 4.0 6.0 
Lane Util. Factor 1.00 1.00 
Frt 1.00 0.85 
Fit Protected 0.96 1.00 
Satd. Flow (prot) 1766 1553 
Fit Permitted 0.73 1.00 
Satd. Flow (~erm) 1337 1553 
Peak-hour factor, PHF 0.91 0.91 0.91 0.88 
Adj. Flow (vph) 247 44 299 9 
RTOR Reduction (vph) 0 0 221 0 
Lane Group Flow (vph) 0 291 78 0 
Heavy Vehicles,(%) 2% 10% 4% 0% 
Turn Type custom NA custom custom 
Protected Phases 
Permitted Phases 4 4 4 8 
Actuated Green, G (s) 17.9 17.9 
Effective Green, g (s) 19.9 17.9 
Actuated glC Ratio 0.29 0.26 
Clearance Time (s) 6.0 6.0 
Vehicle Extension (s) 3.0 3.0 
Lane Grp Cap (vph} 387 404 
v/s Ratio Prot 
v/s Ratio Perm c0.22 0.05 
v/c Ratio 0.75 0.19 
Uniform Delay, d1 22.2 19.8 
Progression Factor 1.00 1.00 
Incremental Delay, d2 8.0 0.2 
Delay (s) 30:2 20.0 
Level of Service c c 
Approach Delay (s) 25.0 
Approach LOS c 

HCM 2000 Control Delay 22.8 
HCM 2000 Volume to Capacity ratio 0.73 
Actuated Cycle Length (s) 68.7 
Intersection Capacity Utilization 61.5% 
Analysis Period (min) 15 
c Critical Lane Group 

Stephen G. Pernaw & Company, Inc. 

23 10 179 249 
1900 1900 1900 1900 

4.0 4.0 4.0 
1.00 1.00 1.00 
0.97 1.00 0.99 
0.99 0.95 1.00 
1723 1703 1792 
0.92 0.95 1.00 
1608 1703 1792 
0.88 . 0.88 0.87 0.87 

26 11 206 286 
8 0 0 3 

38 0 206 312 
10% 0% 6% 5% 

NA Prot NA 
5 2 

8 2 
17.9 9.4 32.9 
19.9 11.4 34.9 
0.29 0.17 0.51 

6.0 6.0 6.0 
3.0 3.0 3.0 

465 282 910 
c0.12 0.17 

0.02 
0.08 0.73 0.34 
17.8 27.2 10.1 
1.00 . 1.00 1.00 

0.1 9.3 0.2 
17:8 ·. 36.5 10.3 

B D B 
17.8 . 20.7 

B c 

HCM 2000 Level of Service 

Sum of lost time (s) 
ICU Level of Service 

25 
1900 

. 0.87 
29 
0 
0 

0% 

c 

19.0 
B 

23 274 356 
1900 1900 1900 

4.0 6.0 
1.00 1.00 
1.00 0.85 
1.00 1.00 
1806 1615 
0.95 1.00 
1731 1615 

0.89 0.89 0.89 
26 308 400 
0 0 298 
0 334 102 

14% 4% 0% 
custom NA custom 

6 6 6 
17.5 17.5 
19.5 17.5 
0.28 0.25 

6.0 6.0 
3.0 3.0 

491 411 

c0.19 0.06 
0.68 0.25 
21.8 20.4 
1.00 1.00 
3.9 0.3 

25.7 20.7 
c c 

23:0 
c 
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Timings 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

_)- _...,. ""). .( +-- ~ t 
LaneGroup · ·• .EBL. .EBT . EBR····· W13l. • WBT · NBL .NBT 
Lane Configurations 4 ~ 4+ ~ t+ 
Traffic Volume (vph) 225 40 272 8 23 179 249 
Future Volume (vph) 225 40 272 8 23 179 249 
Turn Type custom NA custom custom NA Prot NA 
Protected Phases 5 2 
Permitted Phases 4 4 4 8 8 2 
Detector Phase 4 4 4 8 8 5 2 
Switch Phase 
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 10.0 
Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 11.0 16.0 
Total Split (s) 24.0 24.0 24.0 24.0 24.0 15.0 42.0 
Total Split(%) 26.7% 26.7% 26.7% 26.7% 26.7% 16.7% 46.7% 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time {s) 2.0 2;0 2.0 2.0 2.0 2.0 2.0 
Lost Time Adjust {s) -2.0 0.0 -2.0 -2.0 -2.0 
Total Lost Time {s) 4.0 6.0 4.0 4.0 4.0 
Lead/Lag Lag 
Lead-Lag Optimize? 
Recall Mode None None None None None None Min 
Act Effct Green {s) 20.0 17.9 20.0 11.3 34.9 
Actuated g/C Ratio 0.30 0.27 0.30 0.17 0.53 
v/c Ratio 0.73 0.47 0.09 0.71 0.33 
Control Delay 36.6 6.4 17.9 45.5 11.6 
Queue Delay 0.0 0.0 0.0 0.0 0.0 
Total Delay 36.6 6.4 17.9 45.5 11.6 
LOS D A B D B 
Approach Delay 21.3 17.9 25.0 
Approach LOS c B c 

90 
Actuated Cycle Length: 66.4 
Natural Cycle: 90 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.73 
Intersection Signal Delay: 20.5 Intersection LOS: C 
Intersection Capacity Utilization 61:5% ICU Level of Service B 
Analysis Period (min) 15 

1: lsi in Street & Bartlett Street/P 

Stephen G. Pernaw & Company, Inc. 

'. ! 
· SBL SST 

4 
23 274 
23 274 

custom NA 

6 6 
6 6 

10.0 10.0 
16.0 16.0 
27.0 27.0 

30.0% 30.0% 
4.0 4.0 
2.0 2.0 

-2.0 
4.0 

Lead Lead 

Min Min 
19.5 
0.29 
0.66 
29.3 

0.0 
29.3 

c 
16.7 

B 

..; 
SBR 09 

~ 
356 
356 

custom 
9 

6 
6 

10.0 7.0 
16.0 24.0 
27.0 24.0 

30.0% 27% 
4.0 3.0 
2.0 0.0 
0.0 
6.0 

Lead 

Min None 
17.5 
0.26 
0.56 

6.2 
0.0 
6.2 

A 
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Queues 
1: lslin~ton Street & Bartlett Street!Pharmac:i Drivewa:i 

...,. +-- ~ t ! .......... 

Lane'Gr6v~ , ; ,,,,. ·. . ,: \' ~!3T .. ····· ·EaR •.....•.. W8:rL······ NSL.·· NBT .SBT 
Lane Group Flow (vph) 291 299 46 206 315 334 
v/c Ratio 0.73 0.47 0.09 0.71 0.33 0.66 
Control Delay 36.6 6.4 17.9 45.5 11.6 29.3 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 36.6 6.4 17.9 45.5 11.6 29.3 
Queue Length 50th (ft) 97 0 9 76 57 106 
Queue Length 95th (ft) #316 65 42 #239 173 #282 
Internal Link Dist (ft) 144 182 325 372 
Turn Bay Length (ft) 125 150 
Base Capacity (vph) 412 647 504 289 1054 614 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/cRatio 0.71 0.46 0.09 0.71 0.30 0.54 

capacity, queue may 
Queue shown is maximum after two cycles. 

Stephen G. Pernaw & Company, Inc. 

.; 
:sBR·· .•..•• ·.·.· 

400 
0.56 

6.2 
0.0 
6.2 

0 
67 

794 
0 
0 
0 

0.50 

{'."' :;·:·-,··, .. : 
, .. •.s .. : 
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HCM Signalized Intersection Capacity Analysis 
1: lslin9ton Street & Bartlett Street/Pharmac:t Drivewa:t 

_.)- _..,. ..... ..- .,.__ '- "\ t ~ \. ! ..; 
Mol/elhenEi- ': ·. ;:··\ :,~:·::,:'.::> ,'; ' --·;'Esc···.· ····•Est\····-···-EBR ::.(\1\i~L >.'iWst . WBR· .•· · ..• N$L .. ': :NBT. · .NBR • . :~13L .· .. SI3T · ... ·······SSR 
Lane Configurations / 4' . ' 4+ 

10/ 
~ ~ 

Traffic Volume (vph) 248 42/ 295 ./ 8/' 24./ 194 ("' 271 ;--· 
Future Volume (vph) 248 42 295 8 24 10 194 271 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 6.0 4.0 4.0 4.0 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 0.85 0.97 1.00 0.99 
Fit Protected 0.96 1.00 0.99 0.95 1.00 
Satd. Flow (prot) 1766 1553 1724 1703 1793 
Fit Permitted 0.72 1.00 0.92 0:95 1.00 
Satd. Flow (Qerm) 1333 1553 1604 1703 1793 
Peak-hour factor, PHF 0.91 0.91 0.91 0.88 0.88 0.88 0.87 0.87. 
Adj. Flow (vph) 273 46 324 9 27 11 223 311 
RTORReduction (vph) 0 0 226 0 8 0 0 .3 
Lane Group Flow (vph) 0 319 98 0 39 0 223 338 
Heav~ Vehicles (o/o) 2% 10% 4% 0% 10% 0% 6% 5% 
Turn Type custom NA custom custom NA Prot NA 
Protected Phases 5 2 
Permitted Phases 4 4 4 8 8 2 
Actuated Green, G (s) 18.3 18.3 18.3 9.3 34.8 
Effective Green, g (s) 20.3 18.3 20.3 11.3 36.8 
Actuated g/C Ratio 0.29 0.26 0.29 0.16 0.52 
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 
Vehicle Extension (s) 3.0 3.0 3 .. Q 3.0 3.0 
Lane Grp Cap (vph) 380 399 457 270 928 
v/s Ratio Prot c0.13 0.19 
v/s Ratio Perm c0.24 0.06 0.02 
v/c Ratio 0.84 0.24 0.09 0.83 0.36 
Uniform Delay, d1 23.9 20.9 18.6 28.9 10.2 
Progression Factor 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 14.9 0.3 0.1 18.3 0.2 
Delay (s) 38.8 21.2 18.7 47.2 10.4 
Level of Service D c B D 8 
Approach Delay (s) 30.0 .. 18.7 25.0 
Approach LOS c B c 

HCM 2000 Control Delay 25.5 HCM 2000 Level of Service 
HCM 2000 Volume to Capacity ratio 0.79 
Actuated Cycle Length (s) 71.1 Sum of lost time (s) 
Intersection Capac;ity Utilization 65.3% ICU Level of Service 
Analysis Period (min) 15 
c Critical Lane Group 

Stephen G. Pernaw & Company, Inc. 

2r:/ 24/ 
4' '/'' 295/ 393 

26 24 295 393 
1900 1900 1900 1900 

4.0 6.0 
1.00 1.00 
1.00 0.85 
1.00 1.00 
1807 1615 
0.95 1.00 
1731 1615 

0.87 0.89' 0.89 0.89 
30 27 331 442 
0 0 0 321 
0 0 358 121 

0% 14% 4% 0% 
custom NA custom 

c 

19.0 
c 

6 6 6 
19.5 19.5 
21.5 19.5 
0.30 0.27 

6.0 6.0 
3.0 3.0 
523 442 

c0.21 0.08 
.0.68 0.27 
21.8 20.2 
1.00 . 1.00 

3.7 0.3 
25.5 20.6 

c c 
. 22.8 

c 
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Timings 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

..)- --+ ..... .f +- ~ t 
L~h~.Gr8up•····.·. 

~(;J_,'·,'·· 

'.> ,. ,,.,:·/~:.;:'.::~.r . ~ •·tsL .· EB]'C• .EBR WBL· .. ···.wst'· ·· NBL: · I'J8t 
Lane Configurations 4' rt 4+ ~ t+ 
Traffic Volume (vph) 248 42 295 8 24 194 271 
Future Volume (vph) 248 42 295 8 24 194 271 
Turn Type custom NA custom custom NA Prot NA 
Protected Phases 5 2 
Permitted Phases 4 4 4 8 8 2 
Detector Phase 4 4 4 8 8 5 2 
Switch Phase 
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 10.0 
Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 11.0 16.0 
Total Split (s) 24.0 24.0 24.0 24.0 24.0 15.0 42.0 
Total Split (%) 26.7% 26.7%. 26.7% 26.7% 26.7% 16.7% 46.7% 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 
Lead-Lag Optimize? 
Recall Mode 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

,A.ctuated Cycle Length: 68.8 
Natural Cycle: 90 

4.0 
2.0 

None 

Control Type: Actuated-Uncoordinated 
MaximufTI v/c Ratio: 6.81 
Intersection Signal Delay: 22.6 
Intersection Capacity Utilization 65.3% 
Analysis Period (min) 15 

4.0 4.0 4.0 
2~0 2.0 2.0 

-2.0 0.0 
4.0 6.0 

None None None 
20.4 18.3 
0.30 0.27 
0.81 0.51 
43.2 7.5 

0.0 0.0 
43.2 7.5 

D A 
25.2 

G 

1: lsli Street & Bartlett StreeUPharm 

06 

Stephen G. Pernaw & Company, Inc. 

4.0 4.0 
2.0 2.0 

-2.0 -2.0 
4.0 4.0 

Lag 

None None 
20.4 11.2 
0.30 0.16 
0.10 0.81 
18.2 54.2 
0.0 0.0 

18.2 54.2 
B D 

18.2 
B 

Intersection LOS: C 
ICU Level of Service C 

4.0 
2.0 

-2.0 
4.0 

Min 
36.8 
0.53 
0.35 
11.8 
0.0 

11.8 
B 

28.5 
c 

\.. ! 
·· .SBL . . SBT 

4' 
24 295 
24 295 

custom NA 

6 6 
6 6 

10.0 10.0 
16.0 16.0 
27.0 27.0 

30.0% 30.0% 
4.0 4.0 
2.0 2.0 

-2.0 
4.0 

Lead Lead 

Min Min 
21.6 
0.31 
0.66 
29.3 

0.0 
29.3 

c 
16.4 

B 

./ 
. SBR ·. ·09 •.•. 

"{' 
393 
393 

custom 
9 

6 
6 

10.0 7.0 
16.0 24.0 
27.0 24.0 

30.0% 27% 
4.0 3.0 
2.0 0.0 
0.0 
6.0 

Lead 

Min None 
19.5 
0.28 
0.57 

6.0 
0.0 
6.0 

A 
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Queues 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

__...,. .... +- "'\ t + 
Lan.e Group; . i ·';,1 :.;,i<_.·."·:··, ·· Eat f:SR' Wa1\·· NSL •.·?N!3ti.· .sst 
Lane Group Flow (vph) 319 324 47 223 341 358 
v/c Ratio 0.81 0.51 0.10 0.81 0.35 0.66 
Control Delay 43.2 7.5 18.2 54.2 11.8 29.3 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 43.2 7.5 18.2 54.2 11.8 29.3 
Queue Length 50th (ft) 116 6 10 87 63 116 
Queue Length 95th (ft) #355 81 43 #262 189 #315 
Internal Link Dist (ft} 144 182 325 372 
Turn Bay Length (ft) 125 150 
Base Capacity (vph) 395 637 482 276 1011 588 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback CapReductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio 0.81 0.51 0.10 0.81 0.34 0.61 

percentile volume capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

Stephen G. Pernaw & Company, Inc. 

.; 
i'SBR···· ... · 

442 
0.57 

6.0 
0.0 
6.0 

0 
70 

806 
0 
0 
0 

0.55 

Synchro 10 Report 
1821 A 2030 AM Build.syn 



HCM Signalized Intersection Capacity Analysis 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

Lane Configurations 4 'rt 4+ ~ t+ . 4 /. 'rt / 
TrafficVolume(vph) 312/ 18/320/ 10.,/ 21/ 12vl242/244/ 11/ 18/309 241 v 
Future Volume (vph) 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane UtiL Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd. Flow (perm) 
Peak-hoyr factor, PHF 
Adj. Flow (vph) 
RTOR.R6duction (vph) 
Lane Group Flow (vph) 
Heavy Vehicles (%) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
v/s RatioProt 
v/s Ratio Perm 
v/c Ratio 
Uniform Delay, d1 
Progr~ssion Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

HCM 2000 Control Delay 

312 18 320 10 
1900 1900 1900 1900 

4.0 6.0 
1.00 1.00 
1.00 0.85 
0.95 1.00 
1797 1599 
0.74 1.00 
1396 1599 

0.95 0.95 0.95 0.63 
328 19 337 16 

0 0 216 0 
0 347 121 0 

1% 
custom 

4 

0% 1% .. 0% 

NA custom custom 

4 4 8 
20.3 20.3 
22.3 20.3 
0.31 0.28 
6.0 6.0 
3.0 3.0 

427 445 

c0.25 0.08 
0.81 . 0.27 
23.3 20.5 
1.oo too 
11.2 0.3 
34,6 . 20;8 

c c 
27.8 

c 

HCM 2000 Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 

27.3 
0.81 
72.8 

65.7% 
15 

c Critical Lane Group 

Stephen G. Pernaw & Company, Inc. 

21 
1900 

4.0 
1.00 
0.96 
0.99 
1807 
0.89 
1630 
0.63 

33 
13 
55 

0% 
NA 

8 
20.3 
22.3 
0.31 

6.0 
3.0 
499 

0.03 
0.11 
18.1 
1.00 

0.1 
18.2 

8 
18.2 

8 

12 242 244 11 18 
1900 1900 1900 1900 1900 

4.0 4.0 
1.00 1.00 
1.00 0.99 
0.95 1.00 
1787 1870 
0.95 1.00 
1787 1870 

0.~ 0.~ D.~ 0.~ 0.00 
19 272 274 12 20 
0 0 1 0 0 
0 272 285 0 0 

0% 1% 1% 
Prot NA 

5 2 
2 

11.3 34.5 
13.3 36.5 
0.18 0.50 

6.0 6.0 
3.0 3.0 
326 937 

c0.15 0.15 

0.83 0.30 
28.7 10.7 

·1.00 1.00 
16.6 0.2 
45.3 10.9 

D 8 
27.6 

c 

0% 0% 
custom 

6 

HCM 2000 Level of Service c 

Sum of lost time (s) 
ICU Level of Service 

19.0 
c 

309 241 
1900 1900 

4.0 6.0 
1.00 1.00 
1.00 0.85 
.1.00 1.00 
1877 1615 
0.97 1.00 
1827 1615 
0.90 0.90 
343 268 

0 205 
363 63 
1% 0% 
NA custom 

6 6 
17.2 17.2 
19.2 17.2 
0.26 0.24 

6.0 6.0 
3.0 3.0 

481 381 

c0.20 0.04 
0.75 0.17 
24.6 22.1 
1.00 1.00 
6.6 0.2 

31.3 • 22.3 
c c 

27.5 
c 
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Timings 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s} 
Minimum Split (s) 
Total Split (s) 
Total Split(%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 
Lead-Lag Optimize? 
Recall Mode 
Act Effct Green (s) 
Actuated g/C Ratio 
v/cRatio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Cycle Length: 
Actuated Cycle Length: 70.4 
Natural Cycle: 90 

312 
312 

custom 

4 
4 

5.0 
11.0 
26.0 

28.9% 
4.0 
2.0 

None 

Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.82 
Intersection Signal Delay: 25.3 
Intersection Capacity Utilization 65.7% 
Analysis Period (min) 15 

t 
4 r' 4+ .., ~ 
18 320 10 21 242 244 
18 320 . 10 21 242 244 

NA custom custom NA Prot NA 

4 
4 

5.0 
11.0 
26.0 

28.9% 
4.0 
2,0 

-2.0 
4.0 

None 
22.3 
0.32 
0.79 
38.9 
0.0 

38.9 
D 

23.5 
c 

4 8 
4 8 

5.0 5.0 
11.0 11.0 
26.0 26.0 

28.9% 28.9% 
4.0 4.0 
2.0 2.0 
0.0 
6.0 

None None 
20.3 
0.29 
0.50 

7.6 
.0.0 
7.6 

A 

8 
8 

5.0 
11.0 
26.0 

28.9% 
4.0 
2.0 

-2.0 
4.0 

None 
22.3 
0.32 
0.13 
16.3 
0.0 

16.3 
B 

16.3 
B 

5 2 

5 

5.0 
16.0 
17.0 

18.9% 
4.0 
2.0 

-2.0 
4.0 
Lag 

None 
13.2 
0.19 
0.82 
50.6 

0.0 
50.6 

D 

2 
2 

10.0 
16.0 
40.0 

44.4% 
4.0 
2.0 

-2.0 
4.0 

Min 
36.5 
0.52 
0.29 
12.2 
0.0 

12.2 
B 

30.9 
c 

Intersection LOS: C 
ICU Level of Service C 

1: ton Street & Bartlett StreeUPharm 

08 

Stephen G. Pernaw & Company, Inc. 

18 
18 

custom 

6 
6 

10.0 
16.0 
23.0 

25.6% 
4.0 
2.0 

Lead 

Min 

4 r' 
309 241 
309 241 
NA custom 

6 6 
6 6 

10.0 10.0 
16.0 16.0 
23.0 23.0 

25.6% 25.6% 
4.0 4.0 
2.0 2.0 

-2.0 0.0 
4.0 6.0 

Lead Lead 

Min Min 
19.3 17.2 
0.27 0.24 
0.73 0.45 
35.4 6.6 
0.0 0.0 

35.4 6.6 
D A 

23.2 
c 

9 

7.0 
24.0 
24.0 
27% 
3.0 
0.0 

None 

Synchro 10 Report 
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Queues 
1 : Islington Street & Bartlett Street/Pharmacy Driveway 

f 
Lane Group Flow (vph) 347 337 268 68 272 286 363 
v/c Ratio 0.79 0.50 0.45 0.13 0.82 0.29 0.73 
Control Delay 38.9 7.6 6.6 16.3 50.6 12.2 35.4 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 38.9 7.6 6.6 16.3 50.6 12.2 35.4 
Queue Length 50th (ft) 122 11 0 13 105 56 129 
Queue Length 95th (ft) #367 91 63 35 #309 168 #362 
Internal Link Dist (ft) 144 
Turn Bay Length (ft) 
Base Capacity (vph} 
Starvation Cap Reductn 
Spillback Cap·Reduetn 
Storage Cap Reductn 
Reduced vlb Ratio · · 

442 
0 
0 
0 

0.79 

125 
673 

0 
0 
0 

0.50 

182 

528 
0 
0 
0 

0.13 

queue may be longer. 
Queue shown is maximum after two cycles. 

Stephen G. Pernaw & Company, Inc. 

325 372 
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HCM Signalized Intersection Capacity Analysis 
1: lslin~ton Street & Bartlett Street/Pharmacx: Drivewax: 

..)' __.,. ""). .... +- '- ""\ 
Movern~nti -;,- .. ,~: ( .. •EBL .gsr···· .. EBR WBL WBT ... ·• .. W[3R .. NsG.: 
Lane Configurations 4 .,/ 4+ ~ 
Traffic Volume (vph) 330 ~ 38 v;86 27 v" 45 ..........-- 21 ./312 
Future Volume (vph) 330 38 386 27 45 21 312 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 6.0 4.0 4.0 
Lane Util. Factor 1.00 1.00 1.00 1.00 
Frt 1.00 0.85 0.97 1.00 
Fit Protected 0.96 1.00 0.99 0.95 
Satd. Flow (prot) 1802 1599 1816 1787 
Fit Permitted 0.61 1.00 0.61 0.95 
Satd. Flow (~erm) 1157 1599 1115 1787 
Peak-hour factor, PHF 0.95 0.95 0.95 0.63 0.63 0.63 0.89 
Adj. Flow (vph) 347 40 406 43 71 33 351 
RTOR Reduction (vph) 0 0 178 0 8 0 0 
Lane Group Flow (vph) 0 387 228 0 139 0 351 
Heav~ Vehicles (%} 1% 0% 1% 0% 0% 0% 1% 
Turn Type custom NA custom custom NA Prot 
Protected Phases 5 
Permitted Phases 4 4 4 8 8 
Actuated Green, G (s) 29.2 29.2 29.2 17.2 
Effective Green, g (s) 31.2 29.2 31.2 19.2 
Actuated g/C Ratio 0.30 0.28 0.30 0.19 
Clearance Time (s) 6.0 6.0 6.0 6.0 
Vehicle Extension (s} 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 351 454 338 333 
v/s Ratio Prot c0.20 
v/s Ratio Perm c0.33 0.14 0.12 
v/c Ratio 1.10 0.50 0.41 1.05 
Uniform Delay, d1 35.8 30.7 28.5 41.8 
Progression Factor 1.00 1.00 1.00 1.00 
Incremental Delay, d2 78.5 0.9 0.8 64.2 
Delay (s) 114.3 31.6 29.3 106.0 
Level of Service F c c F 
Approach Delay (s) 72.0 29.3 
Approach LOS E c 

HCM 2000 Control Delay 52.2 HCM 2000 Level of Service 
HCM 2000 Volume to Capacity ratio 0.97 
Actuated Cycle Length (s) 102.8 Sum of lost time (s) 
Intersection Capacity Utilization 78.3% ICU Level of Service 
Analysis Period (min) 15 
c Critical Lane Group 

Stephen G. Pernaw & Company, Inc. 

t !'" \. ! .; 
NEH NBR .· SBL .. $BT SBR 

1+ 4 '(' 
./S'/7 ./ 25 / 35 /344 ./ 260 

377 
1900 

4.0 
1.00 
0.99 
1.00 
1865 
1.00 
1865 
0.89 
424 

2 
450 
1% 
NA 

2 
2 

55.4 
57.4 
0.56 

6.0 
3.0 

1041 
0.24 

0.43 
13.2 
1.00 
0.3 

13.5 
B 

54:0 
D 

25 35 344 260 
1900 1900 1900 1900 

4.0 6.0 
1.00 1.00 
1.00 0.85 
1.00 1.00 
1874 1615 
0.86 1.00 
1625 1615 

0.89 0.90 0.90 0.90 
28 39 382 289 
0 0 0 198 
0 0 421 91 

0% 0% 1% 0% 
custom NA custom 

6 6 6 
32.2 32.2 
34.2 32.2 
0.33 0.31 

6.0 6.0 
3.0 3.0 
540 505 

c0.26 0.06 
0.78 0.18 
30.9 25.7 
1.00 1.00 
7.0 0.2 

37.9 25.9 
D c 

33.0 
c 

D 

19.0 
D 
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Timings 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

/ --+- " ~ +- "\ t \.. 
Lane Grqup : • ·•• . . i.• .~f3L . ·<EBT >EBR·· .. .VVBL .WBT ·.· N8L·.•·• 'NBf:.•.> SBL .• 

Lane Configurations 4 t 4- "'i 1+ 
Traffic Volume (vph) 330 38 386 27 45 312 377 35 
Future Volume (vph) 330 38 386 27 45 312 377 35 
Turn Type custom NA custom custom NA Prot NA custom 
Protected Phases 5 2 
Permitted Phases 4 4 4 8 8 2 6 
Detector Phase 4 4 4 8 8 5 2 6 
Switch Phase 
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 10.0 10.0 
Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 16.0 16.0 16.0 
Total Split (s) 35.0 35.0 35.0 35.0 35.0 23.0 61.0 38.0 
Total Split(%) 29.2% 29.2% 29.2% 29.2% 29.2% 19.2% 50.8% 31.7% 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Lost Time Adjust (s) -2.0 0.0 -2.0 -2.0 -2.0 
Total LostTime (s) 4.0 6.0 4.0 4.0 4.0 
Lead/Lag Lag Lead 
Lead-Lag Optimize? 
Recall Mode None None None None None None Min Min 
Act Effct Green (s) 31.2 29.2 31.2 19.1 57.4 
Actuated g/C Ratio 0.31 0.29 0.31 0.19 0.57 
v/c Ratio 1.08 0.63 0.41 1.03 0.42 
Control Delay 104.7 17.4 31.1 99.0 14.9 
Queue Delay 0.0 0.0 0.0 0.0 0.0 
Total Delay 104.7 17.4 31.1 99.0 14.9 
LOS F B c F B 
Approach Delay 60.0 31.1 51.6 
Approach LOS E c D 

Length: 120 
Actuated Cycle Length: 100.4 
Natural Cycle: 150 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 1.08 
Intersection Signal Delay: 45.9 Intersection LOS: D 
Intersection Capacity Utilization 78.3% ICU Level of Service D 
Analysis Period (min) 15 

1: lsli Street & Bartlett Street/Pharm 

Stephen G. Pernaw & Company, Inc. 

+ ..; 
>SBT SBR · .. · 09. 

4 (I 
344 260 
344 260 
NA custom 

9 
6 6 
6 6 

10.0 10.0 7.0 
16.0 16.0 24.0 
38.0 38.0 24.0 

31.7% 31.7% 20% 
4.0 4.0 3.0 
2.0 2.0 0.0 

-2.0 0.0 
4.0 6.0 

Lead Lead 

Min Min None 
34.2 32.2 
0.34 0.32 
0.76 0.40 
41.1 5.4 
0.0 0.0 

41.1 5.4 
D A 

26.6 
c 
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Queues 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

---+ ...... 
.,.__ 

~ t ! 
lane: Groupe.• '' :J~BT .·£8R' / W$T;\ . ·NBL·.· >,NBT: SBT ( ',• .. 

~\ ' I ' . ': ·~· \ ,\·,,_ .. , 

Lane Group Flow (vph) 387 406 147 351 452 421 
v/c Ratio 1.08 0.63 0.41 1.03 0.42 0.76 
Control Delay 104.7 17.4 31 '1 99.0 14.9 41.1 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 104.7 17.4 31.1 99.0 14.9 41.1 
Queue Length 50th (ft) -256 75 63 215 135 221 
Queue Length 95th (ft) #565 227 98 #507 314 #494 
Internal Link Dis! (ft) 144 182 325 372 
Turn Bay Length (ft) 125 150 
Base Capacity (vph) 359 641 355 340 1067 554 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillbac~Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduceciv/c Ratio 1.08 0.63 0.41 1.03 0.42 0.76 

- Volume exceeds queue is theoretically 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

Stephen G. Pernaw & Company, Inc. 

.; 
.\$Bff. ':\ .. 

289 
0.40 
5A 
0.0 
5.4 

0 
66 

714 
0 
0 
0 

0.40 
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HCM Signalized Intersection Capacity Analysis 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

..)- -+ ..,. i""" +- '- ~ t I" \. ! .; 
Movement .·.·.···· . ·. · EBL .. EBT .·. EBg .. WBL · . WBt>···wsR NBL:.· ·Nar····· NBR sac ··.$8T . ········SBR 
Lane Configurations 4' '{I * ~ t+ -4' '{I 

,.......-zro /422 /28 / 47 / 22 /339 v"4o4 / 26 ~ 37 ./ 378 V'237 .,---Traffic Volume (vph) 365 
Future Volume (vph) 365 40 422 28 
Ideal Flow (vphpl) 1900 1900 1900 1900 
Total Lost time (s) 4.0 6.0 
Lane Uti!. Factor 1.00 1.00 
Frt 1.00 0.85 
Fit Protected 0.96 1.00 
Satd. Flow (prot) 1802 1599 
Fit Permitted 0.60 1.00 
Satd. Flow (~erm) 1138 1599 
Peak-hour factor, PHF 0.95 0.95 0.95 0.63 
Adj. Flow (vph) 384 42 444 44 
RTOR Reduction (vph) 0 0 177 0 
Lane Group Flow (vph) 0 426 267 0 
Heavy Vehicles(%) 1% 0% 1% 0% 
Turn Type custorn NA custom custom 
Protected Phases 
Permitted Phases 4 4 4 8 
Actuated Green, G (s) 29.2 29.2 
Effective Green, g (s) 31.2 29.2 
Actuated g/C Ratio 0.30 0.28 
Clearance Time (s) 6.0 6.0 
Vehicle Extension (s) 3.0 3.0 
Lane Grp Cap (vph) 345 454 
v/s Ratio Prot 
v/s Ratio Perm c0.37 0.17 
v/c Ratio 1.23 0.59 
Uniform Delay, d1 35.8 31.6 
Progression Factor 1.00 1.00 
Incremental Delay, d2 128.3 2.0 
Delay (s) 164.1 33.6 
Level of Service F c 
Approach Delay (s) 97.5 
Approach LOS F 

HCM 2000 Control Delay 67.7 
HCM 2000 Volume to Capacity ratio 1.09 
Actuated Cycle Length (s) 102.8 
Intersection Capacity Utilization 83.8% 
Analysis Period (min) 15 
c Critical Lane Group 

Stephen G. Pernaw & Company, Inc. 

47 22 339 404 
1900 1900 1900 1900 

4.0 4.0 4.0 
1.00 1.00 1.00 
0.97 1.00 0.99 
0.99 0.95 1.00 
1816 1787 1865 
0.53 0.95 1.00 
982 1787 1865 
0.63 0.63 0.89 0.89 

75 35 381 454 
8 0 0 2 

146 0 381 481 
0% 0% 1% 1% 
NA Prot NA 

5 2 
8 2 

29.2 17.2 55.4 
31.2 19.2 57.4 
0.30 0.19 0.56 

6.0 6.0 6.0 
3.0 3.0 3.0 
298 333 1041 

c0.21 0.26 
0.15 
0.49 1.14 0.46 
29.3 41.8 13.5 
1.00 1.00 1.00 

1.3 94.4 0.3 
30.5 136.2 13.8 

c F B 
30.5 67.8 

c E 

HCM 2000 Level of Service 

Sum of lost time (s) 
ICU Level of Service 

26 37 378 287 
1900 1900 1900 1900 

4.0 6.0 
1.00 1.00 
1.00 0.85 
1.00 1.00 
1875 1615 
0.81 1.00 
1532 1615 

0.89 0.90 0.90 0.90 
29 41 420 319 
0 0 0 214 
0 0 461 105 

0% 0% 1% 0% 
custom NA custom 

6 6 6 
32.2 32.2 
34.2 32.2 
0.33 0.31 

6.0 6.0 
3.0 3.0 
509 505 

c0.30 0.07 
0.91 0.21 

' 32.8 25.9 
1.00 1.00 
19.5 0.2 
52.3 26.1 

D c 
41.6 

D 

E 

19.0 
E 
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Timings 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

./ __.,. '" -('" +-- ~ t 
Lane Grot1p. ·.· ·. · · EBL . EBT · EBR . WBL ·• wst··. N.BL .. •NBT 
Lane Configurations 4' "(I ~ ~ f+ 
Traffic Volume (vph) 365 40 422 28 47 339 404 
Future Volume (vph) 365 40 422 28 47 339 404 
Turn Type custom NA custom custom NA Prot NA 
Protected Phases 5 2 
Permitted Phases 4 4 4 8 8 2 
Detector Phase 4 4 4 8 8 5 2 
Switch Phase 
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 10.0 
Minimum Split (s) 11.0 11.0 11.0 11.0 11.0 16.0 16.0 
Total Split (s) 35.0 35.0 35.0 35.0 35.0 23.0 61.0 
Total Split(%) 29.2% 29.2% 29.2% 29.2% 29.2% 19.2% 50.8% 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Lost Time Adjust (s) -2.0 0.0 -2.0 -2.0 -2.0 
Total Lost Time (s) 4.0 6.0 4.0 4.0 4.0 
Lead/Lag Lag 
Lead-Lag Optimize? 
Recall Mode None None None None None None Min 
Act Effct Green (s) 31.2 29.2 31.2 19.1 57.4 
Actuated g/C Ratio 0.31 0.29 0.31 0.19 0.57 
v/c Ratio 1.21 0.69 0.49 1.12 0.45 
Control Delay 149.2 21.0 34.1 124.6 15.4 
Queue Delay 0.0 0.0 0.0 0.0 0.0 
Total Delay 149.2 21.0 34.1 124.6 15.4 
LOS F c c F B 
Approach Delay 83.8 34.1 63.5 
Approach LOS F c E 

Cycle Length: 120 
Actuated Cycle Length: 100.4 
Natural Cycle: 150 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 1 .21 
Intersection Signal Delay: 59.6 Intersection LOS: E 
Intersection Capacity Utilization 83.8% ICU Level of Service E 
Analysis Period (min) 15 

1: lsi in ton Street & Bartlett 

04 

06 03 

Stephen G. Pernaw & Company, Inc. 

\. 
.····.ssL 

37 
37 

custom 

6 
6 

10.0 
16.0 
38.0 

31.7% 
4.0 
2.0 

Lead 

Min 

~ ..; 
• •.. SEll SBR . · .. 09 . 

4' ' 378 287 
378 287 
NA custom 

9 
6 6 
6 6 

10.0 10.0 7.0 
16.0 16.0 24.0 
38.0 38.0 24.0 

31.7% 31.7% 20% 
4.0 4.0 3.0 
2.0 2.0 0.0 

-2.0 0.0 
4.0 6.0 

Lead Lead 

Min Min None 
34.2 32.2 
0.34 0.32 
0.88 0.44 
52.4 5.9 

0.0 0.0 
5.9 

A 
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Queues 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

___...,. ..... +-- "\ t + 
Lahe Grqup . · • EBT .. • .. ES.R········ WBT .·.•·NsL··.· NBT.· <sst· 
Lane Group Flow (vph) 426 444 154 381 483 461 
v/c Ratio 1.21 0.69 0.49 1.12 0.45 0.88 
Control Delay 149.2 21.0 34.1 124.6 15.4 52.4 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 149.2 21.0 34.1 124.6 15.4 52.4 
Queue Length 50th (ft) -310 101 68 -261 148 257 
Queue Length 95th (ft) #639 276 105 #559 342 #585 
Internal Link Dis! (ft) 144 182 325 372 
Turn Bay Length (ft) 125 150 
Base Capacity (vph) 353 640 312 340 1067 522 
Starvation Cap Reductn 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio 1.21 0.69 0.49 1.12 0.45 0.88 

- Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

Stephen G. Pernaw & Company, Inc. 

.; 
·• ... SBR\ 

319 
0.44 

5.9 
0.0 
5.9 

3 
75 

729 
0 
0 
0 

0.44 

. ,.. .... 
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HCM Signalized Intersection Capacity Analysis 
1: lslinfaton Street & Bartlett Street/Pharmac~ Drivewa~ 

..)- __,. ..... f +-- '- "\ f !' ~ ! ..; 
Mo~efnent,•.····· ;:: .. : .. }::')c; :··' :ESL ''··~::·:::' EBT:> .;Ei3R WBL. ;< WBT WBR '.· .•·: NBL NBT .. NBR · .... · SBt . SST SBR 
Lane Configurations 4 "f 4+ ' ""!/"" 1+ ' 4 "f 
Traffic Volume (vph) 335 ~ 38 /39-f 27.r 45 / 21 .., 320 377 .,... 25/' 35 I" 344 / 268 I" 
Future Volume (vph) 335 38 392 27 
Ideal Flow (vphpl} 1900 1900 1900 1900 
Total Lost time (s) 4.0 6.0 
Lane Util. Factor 1.00 1.00 
Frt 1.00 0.85 
Fit Protected 0.96 1.00 
Satd. Flow (prot) 1802 1599 
Fit Permitted 0.62 1.00 
Satd. Flow (~erm) 1162 1599 
Peak-hourfactor, PHF 0.95 0.95 0.95 0.63 
Adj. Flow (vph) 353 40 413 43 
RTOR Reduction (vph} 0 0 178 0 
Lane Group Flow (vph) 0 393 235 0 
Heav~ Vehicles(%) 1% 0% 1% 0% 
Turn Type custom NA custom custom 
Protected Phases 
Permitted Phases 4 4 4 8 
Actuated Green, G (s) 30.2 30.2 
Effective Green, g (s) 32.2 30.2 
Actuated g/C Ratio 0.31 0.29 
Clearance Time (s) 6.0 6.0 
Vehicle Extension (s) 3.0 3.6 
Lane Grp Cap (vph) 363 469 
v/s Ratio Prot 
v/s Ratio Perm c0.34 0.15 
v/c Ratio 1.08 0.50 
Uniform Delay,d1 35.3 30.1 
Progression Factor 1.00 1,00 
Incremental Delay, d2 71.1 0.8 
Delay (s) 106.4 30:9 
Level of Service F c 
Approach Delay· ( s) 6.7.7 
Approach LOS E 

HCM 2000 Control Delay 53.2 
HCM 2000 Volume to Capacity ratio 0.99 
Actuated Cycle Length (s) 102.8 
Intersection Capacity Utilization 78.6% 
Analysis Period (min) 15 
c Critical Lane Group 

Stephen G. Pernaw & Company, Inc. 

45 21 320 377 
1900 1900 1900 1900 

4.0 4.0 4.0 
1.00 1.00 1.00 
0.97 1.00 0.99 
0.99 0.95 1.00 
1816 1787 1865 
0.62 0.95 1.00 
1139 1787 1865 
0.63 0.63 0.89 0.89 

71 33 360 424 
8 0 0 2 

139 0 360 450 
0% 0% 1% 1% 
NA Prot NA 

5 2 
8 2 

30.2 17.2 54.4 
32.2 19.2 56.4 
0.31 0.19 0.55 

6.0 6.0 6.0 
3.0 3.0 3.0 
356 333 1023 

c0.20 0.24 
0.12 
0.39 . 1.08 0.44 
27.6 41.8 13.8 
1.00 1.00 1.00 
0.7 72.7 0.3 

28:3 114.5 14.1 
c F B 

28.3 58.6 
c E 

HCM 2000 Level of Service 

Sum of lost time (s) 
ICU Level of Service 

25 
1900 

0.89 
28 
0 
0 

0% 

D 

19.0 
D 

35 344 268 
1900 1900 1900 

4.0 6.0 
1.00 1.00 
1.00 0.85 
1.00 1.00 
1874 1615 
0.84 1.00 
1583 1615 

0.90 0.90 0.90 
39 382 298 
0 0 208 
0 421 90 

0% 1% 0% 
custom NA custom 

6 6 6 
31.2 31.2 
33.2 31.2 
0.32 0.30 
6.0 6.0 
3.0 3:0 

511 490 

c0.27 0.06 
0.82 0.18 
32.1 26.4 
1.00 1.00 
10.4 0.2 
42.5 26.6 

D c 
35.9 

D 
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Timings 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

/ __... 
Lane Group. : . EBL , E:st 
Lane Configurations 
Traffic Volume (vph) 335 
Future Volume (vph) 335 
Turn Type custom 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s} 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time(s} 
Lead/Lag 
Lead-Lag Optimize? 
Recall Mode 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Actuated Cycle Length: 100.4 
Natural CyCle: 140 . 

4 
4 

5.0 
11.0 
36.0 

30.0% 
4.0 
2.0 

None 

Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 1.06 
Intersection Signal Delay: 46.4 
Intersection Capacity Utilization 78.6% 
Analysis Period (min) 15 

4 
38 
38 
NA 

4 
4 

5.0 
11.0 
36.0 

30.0% 
4.0 
2.0 

-2.0 
4.0 

None 
32.2 
0.32 
1.05 
96.8 
0.0 

96.8 
F 

55.9 
E 

-.,. .... 
l~BR'· · VVBL 

"{4 
392 27 
392 27 

custom custom 

4 8 
4 8 

5.0 5.0 
11.0 11.0 
36.0 36.0 

30.0% 30.0% 
4.0 4.0 
2.0 2.0 
0.0 
6.0 

None None 
30.2 
0.30 
0.63 
17.0 
0.0 

17.0 
B 

and Phases: 1: lsli Street & Bartlett StreeUPharm 

02 

06 ~05 

Stephen G. Pernaw & Company, Inc. 

+-- ~ t 
WBT NBL .·.··NBT. 

4+ "l 1+ 
45 320 377 
45 320 377 
NA Prot NA 

5 2 
8 2 
8 5 2 

5.0 5.0 10.0 
11.0 16.0 16.0 
36.0 23.0 60.0 

30.0% 19.2% 50.0% 
4.0 4.0 4.0 
2.0 2.0 2.0 

-2.0 -2.0 -2.0 
4.0 4.0 4.0 

Lag 

None None Min 
32.2 19.1 56.4 
0.32 0.19 0.56 
0.39 1.06 0.43 
29.8 106.0 15.5 
0.0 0.0 0.0 

29.8 106.0 15.5 
c F B 

29.8 55.6 
c E 

Intersection LOS: D 
ICU Level of Service D 

\. ! 
SBL .SBT .• 

4 
35 344 
35 344 

custom NA 

6 6 
6 6 

10.0 10.0 
16.0 16.0 
37.0 37.0 

30.8% 30.8% 
4.0 4.0 
2:0 2.0 

-2.0 
4.0 

Lead Lead 

Min Min 
33.2 
0.33 
0.80 
45.1 

0.0 
45.1 

D 
28.8 

c 

..; 
si3R 09•.··· 

"{4 
268 
268 

custom 
9 

6 
6 

10.0 7.0 
16.0 24.0 
37.0 24.0 

30.8% 20% 
4.0 3.0 
2.0 0.0 
0.0 
6.0 

Lead 

Min None 
31.2 
0.31 
0.42 

5.6 
0.0 
5.6 

A 
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Queues 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

__...,. ...... 
.,.__ 

~ t ! 
L~rm &ro[lp •·.··· •.. ·•·····. •· . :· .. ~ .;: .· ·,, . ei:r(. :J:El.R '.WBT . NBl/ NBT ·sst 
Lane Group Flow (vph) 393 413 147 360 452 421 
v/c Ratio 1.05 0.63 0.39 1.06 0.43 0.80 
Control Delay 96.8 17.0 29.8 106.0 15.5 45.1 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 96.8 17.0 29.8 106.0 15.5 45.1 
Queue Length 50th (ft) -245 76 62 -227 139 227 
Queue Length 95th (ft) #568 230 97 #521 320 #514 
Internal Link Dist (ft) 144 182 325 372 
Turn Bay Length (ft) 125 150 
Base Capacity (vph) 373 656 373 340 1049 524 
Starvation Cap Reductn 0 0 0 0 0 0 
Spill back Cap Reductn 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 
Reduced v/c Ratio . 1.05 0.63 0.39 1.06 0.43 0.80 

capacity, queue is 
Queue shown is maximum after two cycles. 

# 95th percentil~ volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

Stephen G. Pernaw & Company, Inc. 

.; 
SBR ... 
298 
0.42 

5.6 
0.0 
5.6 

0 
68 

707 
0 
0 
0 

0.42 
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HCM Signalized Intersection Capacity Analysis 
1: lslin~ton Street & Bartlett Street!Pharmac~ Drivewa~ 

..)- -+ '" .f +- ....._ 
"\ 

f'v19v~&eilf . ·E:f3L'·•. 'tEst• EBR ···.···.·wsL ·•·,:,,: .. ··.,," i:.' .\ ,, . · .. :.:\ .. :. ·. _.,·:·:·· ... .. :< .. ,· 

Lane Configurations 
37o/ 

4/ ., 
Traffic Volume (vph) 40 428./' 
Future Volume (vph) 370 40 428 28 47 22 347 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 6.0 4.0 4.0 
Lane Util. Factor 1.00 1.00 1.00 1.00 
Frt 1.00 0.85 0.97 1.00 
Fit Protected 0.96 1.00 0.99 0.95 
Satd. Flow (prot) 1802 1599 1816 1787 
Fit Permitted 0.60 1.00 0.52 0.95 
Satd. Flow (Qerm) 1137 1599 965 1787 
Peak-hour factor, PHF 0.95 0.95 0.95 0.63 0.63 0.63 0.89 
Adj. Flow (vph) 389 42 451 44 75 35 390 
RTOR Reduction (vph) 0 0 178 0 8 0 0 
Lane Group Flow (vph) 0 431 273 0 146 0 390 
Heav~ Vehicles (%) 1% 0% 1% 0% 0% 0% 1% 
Turn Type custom NA custom custom NA Prot 
Protected Phases 5 
Permitted Phases 4 4 4 8 8 
Actuated Green, G (s) 29.2 29.2 29.2 17.2 
Effective Green, g (s) 31.2 29.2 31.2 19.2 
Actuated g/C Ratio 0.30 0.28 0.30 0.19 
Clearance Time (s) 6.0 6.0 6.0 6.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 345 454 292 333 
v/s Ratio Prot c0.22 
v/s Ratio Perm c0.38 0.17 0.15 
v/c Ratio 1.25 0.60 0.50 1.17 
Uniform Delay, d1 35.8 31.8 29.4 41.8 
Progression Factqr 1.00 1.00 1.00 1.00 
Incremental Delay, d2 134.1 2.3 1.3 104.3 
Delay (s) 169.9 34.0 30.7 146.1 
Level of Service F c c F 
Approach Delay ( s) 100.4 30.7 
Approach LOS F c 

HCM 2000 Control Delay 70.3 HCM 2000 Level of Service 
HCM 2000 Volume to Capacity ratio 1.10 
Actuated Cycle Length (s) 102.8 Sum of lost time (s) 
Intersection Capacity Utilization 84.0% ICU Level of Service 
Analysis Period (min) 15 
c Critical Lane Group 

Stephen G. Pernaw & Company, Inc. 

t I" 

404 26 
1900 1900 

4.0 
1.00 
0.99 
1.00 
1865 
1.00 

1865 
0.89 0.89 
454 29 

2 0 
481 0 
1% 0% 
NA 

2 
2 

55.4 
57.4 
0.56 

6.0 
3.0 

1041 
0.26 

0.46 
13.5 
1.00 
0.3 

13.8 
B 

72.9 
E 

E 

19.0 
E 

'... ! ../ 
' $BL .. SBT S.BR 

4 .,/ 
37 ~ 378 /' 295 

1 
37 378. 295 

1900 1900 1900 
4.0 6.0 

1.00 1.00 
1.00 0.85 
1.00 1.00 
1875 1615 
0.81 1.00 
1532 1615 

0.90 0.90 0.90 
41 420 328 
0 0 220 
0 461 108 

0% 1% 0% 
custom NA custom 

6 6 6 
32.2 32.2 
34.2 32.2 
0.33 0.31 

6.0 6.0 
3.0 3.0 
509 505 

c0.30 0.07 
0.91 0.21 
32.8 26.0 
1100 1.00 
19.5 0.2 
52.3 26.2 

D c 
41.4 

D 
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Timings 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

..)-

Lar1'e GrQ.~p . • :~~ :~·." ; .'' ' . ",'' :.~ EJ?U.·· 
Lane Configurations 
Traffic Volume (vph) 370 
Future Volume (vph} 370 
Turn Type custom 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split(%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 
Lead-Lag Optimize? 
Recall Mode 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Actuated Cycle Length: 100.4 
Natural Cycle: 150 

4 
4 

5.0 
11.0 
35.0 

29.2% 
4.0 
2.0 

None 

Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 1.22 
Intersection Signal Delay: 62.0 
Intersection Capacity Utilization 84.0% 
Analysis Period (min) 15 

__...,. ...,. .,-
<E~T . EBR .. ··wSL 

4 fl 
40 428 28 
40 428 28 
NA custom custom 

4 4 8 
4 4 8 

5.0 5.0 5.0 
11.0 11.0 11.0 
35.0 35.0 35.0 

29.2% 29.2% 29.2% 
4.0 4.0 4.0 
2.0 2.0 2.0 

-2.0 0.0 
4.0 6.0 

None None None 
31.2 29.2 
0.31 0.29 
1.22 0.70 

154.5 21.5 
0.0 0.0 

154.5 21.5 
F c 

86.5 
F 

1: I n Street & Bartlett StreeVP 

06 

Stephen G. Pernaw & Company, Inc. 

.,._ 
~ t 

···ws:r.· NBL. ••· NBT 
4+ "'1 f+ 
47 347 404 
47 347 404 
NA Prot NA 

5 2 
8 2 
8 5 2 

5.0 5.0 10.0 
11.0 16.0 16.0 
35.0 23.0 61.0 

29.2% 19.2% 50.8% 
4.0 4.0 
2.0 2.0 

-2.0 -2.0 
4.0 4.0 

Lag 

None None 
31.2 19.1 
0.31 0.19 
0.50 1.15 
34.5 133.4 
0.0 0.0 

34.5 133.4 
c F 

34.5 
c 

Intersection LOS: E 
ICU Level of Service E 

03 

4.0 
2.0 

-2.0 
4.0 

Min 
57.4 
0.57 
0.45 
15.4 
0.0 

15.4 
B 

68.1 
E 

\. ! 
. SBL. . SBT 

4 
37 378 
37 378 

custom NA 

6 6 
6 6 

10.0 10.0 
16.0 16.0 
38.0 38.0 

31.7% 31.7% 
4.0 4.0 
2.0 2.0 

-2.0 
4.0 

Lead Lead 

Min Min 
34.2 
0.34 
0.88 
52.4 

0.0 
52.4 

D 
33.0 

c 

..; 
' 588. ·.:.·· 09.·· . ~.:-

fl 
295 
295 

custom 
9 

6 
6 

10.0 7.0 
16.0 24.0 
38.0 24.0 

31.7% 20% 
4.0 3.0 
2.0 0.0 
0.0 
6.0 

Lead 

Min None 
32.2 
0.32 
0.45 
5.9 
0.0 
5.9 

A 
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Queues 
1: Islington Street & Bartlett Street/Pharmacy Driveway 

---... 
.,._ 

"\ t + ..; _..,. 
t_~:n~\Group .. :·. /:;;·.:<.<···.'· .' ·' . c.·•·EBT .. ··.'Ef¥R:< ,;VJ13T·;;: NSL··· '<iNBT. : •sa:t·.~····"i si3R'. 
Lane Group Flow (vph) 431 451 154 390 483 461 328 
v/c Ratio 1.22 0.70 0.50 1.15 0.45 0.88 0.45 
Control Delay 154.5 21.5 34.5 133.4 15.4 52.4 5.9 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 154.5 21.5 34.5 133.4 15.4 52.4 5.9 
Queue Length 50th (ft) -316 106 69 -273 148 257 3 
Queue Length 95th (ft) #647 284 106 #574 342 #585 77 
Internal Link Dis! (ft) 144 182 325 372 
Turn Bay Length (ft) 125 150 
Base Capacity (vph) 353 641 308 340 1067 522 735 
Starvation Cap Reductn 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 
Reduced v/c Ratio 1.22 0.70 0.50 1.15 0.45 0.88 0.45 

- Volume exceeds capacity, queue is 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 

Stephen G. Pernaw & Company, Inc. 

,·,,.,:,;· -,..,_. , .. ,:·.><',. 
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Appendix I Auxiliary Turn Lane Warrants 
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