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MEMORANDUM 
 
 

TO: Mr. Michael Duffy 
New England Development 
75 Park Plaza 
Boston, MA  02116 
 

FROM: Mr. Jeffrey S. Dirk, P.E., PTOE, FITE 
Partner 
Vanasse & Associates, Inc. 
35 New England Business Center Drive 
Suite 140 
Andover, MA  01810-1066 
(978) 269-6830 
jdirk@rdva.com 
Professional Engineer in CT, MA, ME, NH, RI and VA 

 
DATE: 

 
July 17, 2019 

 
RE: 

 
7992 

 
SUBJECT: 

 
Downtown Newburyport Transportation Study 
Newburyport, Massachusetts 

 
 
 
Vanasse & Associates, Inc. (VAI) has conducted a Transportation Impact Assessment (TIA) in order to 
evaluate traffic patterns and operating conditions within the Downtown North area of Newburyport, 
Massachusetts.  Specifically, this assessment reviews vehicle, pedestrian and bicycle volumes within the 
Downtown North area (defined as the area between High Street and Merrimack Street/Water Street, and 
situated between Kent Street and Federal Street) under summer month conditions, and includes a review of 
traffic operations (motorist delays, vehicle queuing and levels of service) under existing (2018) and future 
conditions (2028) with consideration of planned future development and pending changes to traffic 
circulation patterns within the study area. 
 
Based on this assessment, we have determined that the traffic circulation changes that have been 
recommended by the City along Green Street, Pleasant Street and Titcomb Street to address potential 
impacts related to the opening of the Titcomb Street Garage will result in an overall improvement in 
access and circulation within the study area of this assessment.  While no material improvement in 
operating conditions was identified at the unsignalized intersections within the study area, the 
recommended traffic circulation changes did not result in a degradation in operating conditions.  
Improvements in operating conditions for specific movements are predicted to occur at the 
Merrimac Street/Green Street, High Street/Green Street and High Street/State Street intersections with the 
recommended traffic circulation changes.  Specific recommendations have been provided as a part of this 
assessment for consideration by the City in order to facilitate the traffic circulation changes. 
 
The following details our assessment of traffic operations and circulation within the Downtown North area 
of Newburyport. 
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STUDY AREA 
 
The study area for this assessment was developed in consultation with the City of Newburyport and includes 
20 roadways and 27 intersections which are listed below and depicted on Figure 1, along with the general 
study area boundary. 
 
Roadways 
 

1. Merrimac Street 
2. Water Street 
3. Liberty Street 
4. Essex Street 
5. Pleasant Street 
6. Temple Street 
7. Prospect Street 
8. Harris Street 
9. Washington Street 
10. High Street 

11. Kent Street 
12. Winter Street 
13. Summer Street 
14. Titcomb Street 
15. Court Street 
16. Green Street 
17. State Street 
18. Fair Street 
19. Fruit Street 
20. Federal Street 

 
Intersections 
 

1. Merrimac Street/Kent Street 
2. Merrimac Street/Route 1 Ramps/ 

Winter Street/Summer Street 
3. Merrimac Street/Market Street 
4. Merrimac Street/Titcomb Street 
5. Merrimac Street/Green Street 
6. Merrimac Street/Water Street/ 

State Street 
7. Water Street/Fair Street 
8. Water Street/Federal Street 
9. State Street/Liberty Street 
10. Fair Street/Liberty Street 
11. Federal Street/Liberty Street 
12. State Street/Essex Street 
13. Fair Street/Essex Street 
14. Green Street/Pleasant Street 

15. State Street/Pleasant Street 
16. State Street/Temple Street/Prince Place 
17. Fair Street/Temple Street 
18. Titcomb Street/Court Street/ 

Washington Street 
19. Green Street/Washington Street/ 

Harris Street 
20. Fair Street/Fruit Street/Prospect Street 
21. High Street/Kent Street 
22. High Street/Winter Street/Cory Avenue 
23. High Street/Summer Street/ 

Vernon Street 
24. High Street/Market Street 
25. High Street/Green Street 
26. High Street/State Street 
27. High Street/Fruit Street 

 
 
EXISTING CONDITIONS 
 
A comprehensive field inventory of existing conditions within the study area was conducted in July and 
August 2018.  This inventory included traffic volume and pedestrian and bicycle counts, as well as a review 
of existing pedestrian and bicycle accommodations, public transportation services and motor vehicle crash 
data.  The following summarizes existing conditions within the study area.  Figure 2 summarizes the 
existing geometric conditions and traffic control at the study area intersections as observed in July and 
August 2018, along with the location of sidewalks, crosswalks and bicycle facilities. 
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Existing traffic Volumes 
 
In order to determine existing traffic-volume demands and flow patterns within the study area, manual 
turning movement counts (TMCs) and vehicle classification counts were completed at the study 
intersections in July and August 2018 during the weekday morning (7:00 to 9:00 AM), weekday evening 
(4:00 to 6:00 PM) and Saturday midday (11:00 AM to 2:00 PM) peak periods. 
 
In order to evaluate the potential for seasonal fluctuation of traffic volumes within the study area, traffic 
volume data from MassDOT Continuous Count Station No. 5258 located on I-95 north of Scotland Road 
in West Newbury were reviewed.1  Based on a review of this data, it was determined that traffic volumes 
during the month of July are approximately 17 percent above average month conditions, with those during 
the month of August found to be approximately 11 percent above average month conditions.  As such, the 
raw traffic count data that forms the basis of the assessment was not adjusted downward to average-month 
conditions in order to provide a conservative (above average) analysis condition. 
 
The 2018 Existing weekday morning, weekday evening and Saturday midday summer month peak-hour 
traffic volumes are graphically depicted on Figures 3, 4 and 5, respectively. 
 
Pedestrian and Bicycle Facilities 
 
A comprehensive field inventory of pedestrian and bicycle facilities within the study area was undertaken 
in July and August 2018, the results of which are summarized on Figure 2.  As detailed thereon, sidewalks 
are generally provided along one or both sides of the study area roadways, with marked crosswalks provided 
for crossing one or more approaches of the study intersections.  Pedestrian crossings at the signalized study 
area intersections are included as a part of the traffic signal system at the intersections (pedestrian 
pushbuttons, signal indications and exclusive phasing are provided for the crossings). 
 
In addition, the Clipper City Rail Trail traverses an alignment parallel to and west of Route 1, and provides 
access to the Massachusetts Bay Transportation Authority (MBTA) Newburyport Commuter Rail Station 
to the south and the trail system along the Merrimack River to the north. 
 
Figures 6, 7 and 8 depict the 2018 Existing weekday morning, weekday evening and Saturday midday peak-
hour pedestrian volumes at the study area intersections, respectively, which were collected in conjunction 
with the TMCs in July and August 2018.  A review of the pedestrian volume data indicates that the largest 
number of pedestrian crossings occurred at the State Street/Pleasant Street intersection (study area 
intersection no. 15) during all three peak hours (152, 506 and 427 crossings were observed during the 
weekday morning, weekday evening and Saturday midday peak hours, respectively).  Bicycle activity 
within the study area was found to be relatively modest (generally less than 10 bicycles per hour). 
 
Public Transportation 
 
The Merrimack Valley Regional Transit Authority (MVRTA) operates fixed-route bus service along 
High Street and State Street by way of Route 54, Amesbury-Newburyport-Salisbury, which provides service 
from the Costello Transportation Center in Amesbury and travels along Storey Avenue (Route 113), 
High Street, Low Street, Graf Road, Broomfield Street, Water Street and State Street, with service to the 
MBTA Newburyport Commuter Rail Station, Salisbury Center and Salisbury Beach.  In addition, an 
intermodal bus terminal and public parking garage are currently under construction on the southwest corner 
of the Merrimac Street/Titcomb Street intersection and are expected to open in May 2019. 
                                                      
1MassDOT Traffic Volumes for the Commonwealth of Massachusetts; 2018; Continuous Count Station 5258 – I-95, north of 

Scotland Road, West Newbury, MA. 
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Motor Vehicle Crash Data 
 
A review of the MassDOT statewide High Crash Location List indicated that there are no listed locations 
within the study area that are included on MassDOT’s Highway Safety Improvement Program (HSIP) 
listing as high crash locations for the period 2013 through 2015. 
 
 
FUTURE DESIGN YEAR CONDITIONS 
 
Traffic volumes in the study area were projected to the year 2028, which reflects a 10-year planning horizon 
from the exiting conditions base year (2018).  The following describes the methodology that was used to 
establish future design-year conditions within the study area. 
 
Future Traffic Growth 
 
Future traffic growth is a function of the expected land development in the immediate area and the 
surrounding region.  Several methods can be used to estimate this growth.  A procedure frequently 
employed estimates an annual percentage increase in traffic growth and applies that percentage to all traffic 
volumes under study.  The drawback to such a procedure is that some turning volumes may actually grow 
at either a higher or a lower rate at particular intersections. 
 
An alternative procedure identifies the location and type of planned development, estimates the traffic to 
be generated, and assigns it to the area roadway network.  This procedure produces a more realistic estimate 
of growth for local traffic; however, potential population growth and development external to the study area 
would not be accounted for in the resulting traffic projections. 
 
To provide a conservative analysis framework, both procedures were used, the salient components of which 
are described in the following sections. 
 
Specific Development by Others 
 
The City of Newburyport Office of Planning and Development was contacted in order to determine if there 
were any projects planned that would have an impact on future traffic volumes within the study area.  Based 
on this discussion, the following projects were identified for inclusion in this assessment: 
 
 MVRTA Intermodal Parking Facility, 90 Pleasant Street and 81-83 Merrimac Street, 

Newburyport, Massachusetts.  This project entails the removal of an existing 27,400± square foot 
(sf) commercial building and associated appurtenances located at 90 Pleasant Street and 
81-83 Merrimac Street to accommodate the construction of a 207 space public parking garage and 
an MVRTA bus terminal.  This project is currently under construction and is expected to open in 
May 2019. 
 

 Waterfront West Mixed-Use Development, Merrimac Street, Newburyport, Massachusetts.  This 
project will entail the construction of a mixed-use development to be located off Merrimac Street 
and accessed by way of Tournament Wharf, McKay’s Wharf and Brown’s Wharf along the 
southern bank of the Merrimack River that will include up to 230 residential units, 80 hotel rooms 
and approximately 15,000 sf of retail and commercial space.2 

                                                      
2The development program for the Waterfront West project has been reduced slightly from the program that is included as a part 

of this assessment and is currently proposed to include 215 residential units, 80 hotel rooms and approximately 10,000 sf of retail 
and commercial space. 
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No other developments were identified at this time that are expected to result in an increase in traffic 
within the study area beyond the general background traffic growth rate. 
 
General Background Traffic Growth 
 
Traffic-volume data compiled by MassDOT from permanent count stations and historic traffic counts in 
the area were reviewed in order to determine general background traffic growth trends.  Based on a review 
of this data and discussions with the City of Newburyport Office of Planning and Development, a 
1.0 percent per year compounded annual background traffic growth rate was used in order to account for 
future traffic growth and presently unforeseen development within the study area. 
 
Roadway Improvement Projects 
 
MassDOT and the City of Newburyport were consulted in order to determine if there were any planned 
future roadway improvement projects expected to be complete by 2028 within the study area.  Based on 
these discussions, the following roadway improvement projects were identified within the study area: 

 Intersection Improvements – Route 1 at Merrimac Street, Newburyport (MassDOT Project 
Number 608029).  This project is being undertaken by MassDOT and entails the installation of 
traffic control signals at the Route 1 north and southbound on and off-ramp intersections with 
Merrimac Street (two (2) locations), along with associated roadway rehabilitation, drainage 
improvements, sign and pavement marking installation, and sidewalk and bicycle accommodation 
improvements.  These improvements are currently at the preliminary design stage; a construction 
date and funding source have not yet been established. 

In an effort to advance these improvements, the proponent of the Waterfront West mixed-use 
development has committed to prepare design plans, up to and including the MassDOT 100 Percent 
Design/Project Specifications & Estimate (PS&E) submission, and to assist the City in completing 
the necessary grant applications to obtain funding for the construction of the improvements as a 
part of the mitigation commitments for the mixed-use project. 

 MVRTA Intermodal Facility Pedestrian Access Improvements, Newburyport.  In conjunction 
with the construction of the MVRTA Intermodal Parking Facility, pedestrian access improvements 
are proposed along Merrimac Street and at the Merrimac Street/Titcomb Street and 
Titcomb Street/Pleasant Street intersections that include sidewalk reconstruction, curb extensions, 
wheelchair ramp installation/reconstruction and the installation of crosswalks.  In addition, a 
100-foot long bus turn-out will be constructed along the south side of Merrimac Street adjacent to 
the intermodal facility and on-street parking along both Merrimac Street and Titcomb Street will 
be reconfigured to accommodate the improvements and the driveways that will serve the intermodal 
facility. 

 Merrimac Street/Green Street Intersection Improvements, Newburyport.  As part of the 
construction of the MVRTA Intermodal Parking Facility, access and circulation improvements 
were reviewed for Green Street and its intersection with Merrimac Street.  These improvements 
included the realignment of the Green Street approach to Merrimac Street and the replacement of 
the traffic signal system. 

 
The aforementioned improvements were assumed to be complete within the future conditions horizon year 
of this assessment (2028) and are reflected in the associated traffic operations analysis. 
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Design Year Traffic Volumes 
 
The 2028 Design Year peak-hour traffic-volumes were developed by applying the 1.0 percent per year 
compounded annual background traffic growth rate to the 2018 Existing peak-hour traffic volumes and then 
adding the peak-hour traffic volumes associated with the identified specific development projects by others.  
The resulting 2028 Design Year weekday morning, weekday evening and Saturday midday peak-hour 
traffic volumes are shown on Figures 9, 10 and 11, respectively. 
 
 
TITCOMB STREET GARAGE TRAFFIC CIRCULATION CHANGES 
 
A Board Order has been proposed for consideration by the City Council of Newburyport that would entail 
the following changes to traffic circulation within the study area: 
 

1. Restore two-way traffic on Green Street between High Street and Pleasant Street, and on 
Pleasant Street between Titcomb Street and Green Street; 

2. Reverse the one-way direction of Titcomb Street between Washington Street and Pleasant Street; 
and 

3. Eliminate parking on the northerly side of Pleasant Street in front of City Hall to create sufficient 
width for two-way vehicular traffic. 

 
The proposed circulation changes were developed by the City’s Traffic Safety Advisory Committee 
(TSAC) and were recommended for consideration by the City Council in order to address the potential 
impacts associated with the intermodal parking facility (a.k.a. the Titcomb Street Garage) that is expected 
to open in May 2019.  Figures 12, 13 and 14 depict the peak-hour traffic volumes within study area with 
the completion of the recommended circulation changes.  Figures depicting the predicted redistribution of 
trips within the study area are provided in the Appendix. 
 
In conjunction with the restoration of two-way traffic on Green Street, it has been assumed that the 
Green Street southbound approach to High Street will be included as part of the traffic signal system at the 
intersection in order to facilitate turning maneuvers and that the traffic signal system at the intersection will 
be updated. 
 
 
TRAFFIC OPERATIONS ANALYSIS 
 
In order to assess operating conditions on the roadway network, a detailed traffic operations and vehicle 
queue analysis (“LOS analysis”) was performed at the study area intersections under 2018 Existing and 
2028 Design Year conditions, with and without the traffic circulation changes recommended by TSAC.  A 
traffic operations analysis provides an indication of how well transportation facilities serve the traffic 
demands placed upon them, with vehicle queue analyses providing a secondary measure of the operational 
characteristics of an intersection or section of roadway under study. 
 
In brief, six levels of service are defined for each type of facility.  They are given letter designations ranging 
from A to F, with level-of-service (LOS) “A” representing the best operating conditions and LOS “F” 
representing congested or constrained operations.  An LOS of “E” is representative of a transportation 
facility that is operating at its design capacity with an LOS of “D” generally defined as the limit of 
“acceptable” traffic operations.  Since the level-of-service of a traffic facility is a function of the flows 
placed upon it, such a facility may operate at a wide range of levels of service depending on the time of 
day, day of week, or period of the year.  The Synchro® intersection capacity analysis software, which is 



S

T

R

E

E

T

1

21

2

WASHINGTON 

S

T

R

E

E

T

M

E

R

R

I

M

A

C

S
T

R
E

E
T543

6

1214

1918

24
25

22

26

16

15

9

PLEASANT

S

T

R

E

E

T

H
A

R
R

IS
 S

T
R

E
E

T

G

R

E

E

N

S

T

R

E

E

T

7

10

17
20

S
T

R
E

E
T

L

I
B

E

R

T

Y

E
S

S
E

X

S
T

R
E

E
T

S

T

A

T

E

S
T

R
E

E
T

T

E

M

P

L

E

S

T

R

E

E

T

P

R

O

S

P

E

C

T

S

T

R

E

E

T

113HIGH

S

T

R

E

E

T

W
I
N

T
E

R

S
T

R
E

E
T

'

M

A

R

K

E

T
S

T

R

E

E

T

O

L
I
V

E
 

S

T

R

E

E

T

K

E

N

T

S
U

M

M

E
R

S
T

R
E

E
T

N
E

W
B

U
R

Y
P

O
R

T

T
U

R
N

P
I
K

E

S
T

R
E

E
T

S

T

R

E

E

T

C

O

U

R

T

T
I
T

C
O

M
B

W

A

T

E

R S

T

R

E

E

T

27

13

1A

1A

1

F
E

D
E

R
A

L

S
T

R
E

E
T

8

11

23

S

S
S

NEWBURYPORT

C
A

R
Y
A

V

E

N

U

E

PRINCE PLACE

S
T

R
E

E
T

S
T

R
E

E
T

F
R

U
I
T

F
A

I
R

FS

FS

Peak Hour Traffic Volumes
Weekday MorningTransportation Engineers & Planners

Vanasse & Associates, Inc.

Figure 9
2028 Design-Year

Downtown Transportation Study - Newburyport, Massachusetts

Transportation Engineers & Planners

1 2a 4 5 6 7 8 9
275 5500

Source: Google Earth.
N

103

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27

2b

R
:
\
7
9
9
2
\
7
9
9
2
N

T
0
.
d

w
g

,
 
4
/
3
/
2
0
1
9
 
1
1
:
2
0
:
5
0
 
A

M

AutoCAD SHX Text
Copyright    2019 by VAi.  All Rights Reserved.

AutoCAD SHX Text
c

AutoCAD SHX Text
21

AutoCAD SHX Text
31

AutoCAD SHX Text
599

AutoCAD SHX Text
27

AutoCAD SHX Text
0

AutoCAD SHX Text
3

AutoCAD SHX Text
1

AutoCAD SHX Text
3

AutoCAD SHX Text
426

AutoCAD SHX Text
3

AutoCAD SHX Text
33

AutoCAD SHX Text
2

AutoCAD SHX Text
117

AutoCAD SHX Text
561

AutoCAD SHX Text
50

AutoCAD SHX Text
56

AutoCAD SHX Text
91

AutoCAD SHX Text
121

AutoCAD SHX Text
360

AutoCAD SHX Text
163

AutoCAD SHX Text
391

AutoCAD SHX Text
58

AutoCAD SHX Text
697

AutoCAD SHX Text
67

AutoCAD SHX Text
194

AutoCAD SHX Text
49

AutoCAD SHX Text
34

AutoCAD SHX Text
24

AutoCAD SHX Text
750

AutoCAD SHX Text
15

AutoCAD SHX Text
3

AutoCAD SHX Text
33

AutoCAD SHX Text
56

AutoCAD SHX Text
2

AutoCAD SHX Text
492

AutoCAD SHX Text
2

AutoCAD SHX Text
9

AutoCAD SHX Text
0

AutoCAD SHX Text
66

AutoCAD SHX Text
23

AutoCAD SHX Text
695

AutoCAD SHX Text
17

AutoCAD SHX Text
449

AutoCAD SHX Text
28

AutoCAD SHX Text
113

AutoCAD SHX Text
645

AutoCAD SHX Text
96

AutoCAD SHX Text
19

AutoCAD SHX Text
49

AutoCAD SHX Text
17

AutoCAD SHX Text
361

AutoCAD SHX Text
31

AutoCAD SHX Text
28

AutoCAD SHX Text
295

AutoCAD SHX Text
422

AutoCAD SHX Text
374

AutoCAD SHX Text
34

AutoCAD SHX Text
10

AutoCAD SHX Text
23

AutoCAD SHX Text
317

AutoCAD SHX Text
61

AutoCAD SHX Text
2

AutoCAD SHX Text
5

AutoCAD SHX Text
3

AutoCAD SHX Text
1

AutoCAD SHX Text
367

AutoCAD SHX Text
1

AutoCAD SHX Text
3

AutoCAD SHX Text
0

AutoCAD SHX Text
47

AutoCAD SHX Text
61

AutoCAD SHX Text
217

AutoCAD SHX Text
35

AutoCAD SHX Text
315

AutoCAD SHX Text
52

AutoCAD SHX Text
101

AutoCAD SHX Text
0

AutoCAD SHX Text
13

AutoCAD SHX Text
0

AutoCAD SHX Text
59

AutoCAD SHX Text
73

AutoCAD SHX Text
1

AutoCAD SHX Text
7

AutoCAD SHX Text
4

AutoCAD SHX Text
56

AutoCAD SHX Text
3

AutoCAD SHX Text
2

AutoCAD SHX Text
2

AutoCAD SHX Text
14

AutoCAD SHX Text
36

AutoCAD SHX Text
126

AutoCAD SHX Text
11

AutoCAD SHX Text
22

AutoCAD SHX Text
78

AutoCAD SHX Text
42

AutoCAD SHX Text
430

AutoCAD SHX Text
329

AutoCAD SHX Text
31

AutoCAD SHX Text
114

AutoCAD SHX Text
8

AutoCAD SHX Text
4

AutoCAD SHX Text
71

AutoCAD SHX Text
203

AutoCAD SHX Text
59

AutoCAD SHX Text
62

AutoCAD SHX Text
125

AutoCAD SHX Text
345

AutoCAD SHX Text
30

AutoCAD SHX Text
85

AutoCAD SHX Text
20

AutoCAD SHX Text
272

AutoCAD SHX Text
11

AutoCAD SHX Text
1

AutoCAD SHX Text
78

AutoCAD SHX Text
102

AutoCAD SHX Text
30

AutoCAD SHX Text
1

AutoCAD SHX Text
14

AutoCAD SHX Text
1

AutoCAD SHX Text
0

AutoCAD SHX Text
3

AutoCAD SHX Text
2

AutoCAD SHX Text
25

AutoCAD SHX Text
2

AutoCAD SHX Text
25

AutoCAD SHX Text
7

AutoCAD SHX Text
19

AutoCAD SHX Text
3

AutoCAD SHX Text
51

AutoCAD SHX Text
4

AutoCAD SHX Text
35

AutoCAD SHX Text
4

AutoCAD SHX Text
17

AutoCAD SHX Text
151

AutoCAD SHX Text
32

AutoCAD SHX Text
4

AutoCAD SHX Text
31

AutoCAD SHX Text
17

AutoCAD SHX Text
254

AutoCAD SHX Text
677

AutoCAD SHX Text
30

AutoCAD SHX Text
61

AutoCAD SHX Text
31

AutoCAD SHX Text
644

AutoCAD SHX Text
33

AutoCAD SHX Text
66

AutoCAD SHX Text
6

AutoCAD SHX Text
553

AutoCAD SHX Text
3

AutoCAD SHX Text
528

AutoCAD SHX Text
12

AutoCAD SHX Text
2

AutoCAD SHX Text
535

AutoCAD SHX Text
3

AutoCAD SHX Text
1

AutoCAD SHX Text
50

AutoCAD SHX Text
42

AutoCAD SHX Text
537

AutoCAD SHX Text
497

AutoCAD SHX Text
29

AutoCAD SHX Text
26

AutoCAD SHX Text
17

AutoCAD SHX Text
526

AutoCAD SHX Text
14

AutoCAD SHX Text
361

AutoCAD SHX Text
182

AutoCAD SHX Text
126

AutoCAD SHX Text
513

AutoCAD SHX Text
34

AutoCAD SHX Text
123

AutoCAD SHX Text
339

AutoCAD SHX Text
101

AutoCAD SHX Text
401

AutoCAD SHX Text
41

AutoCAD SHX Text
203

AutoCAD SHX Text
35

AutoCAD SHX Text
88

AutoCAD SHX Text
406

AutoCAD SHX Text
135

AutoCAD SHX Text
19

AutoCAD SHX Text
472

AutoCAD SHX Text
62

AutoCAD SHX Text
26

AutoCAD SHX Text
2



S

T

R

E

E

T

1

21

2

WASHINGTON 

S

T

R

E

E

T

M

E

R

R

I

M

A

C

S
T

R
E

E
T543

6

1214

1918

24
25

22

26

16

15

9

PLEASANT

S

T

R

E

E

T

H
A

R
R

IS
 S

T
R

E
E

T

G

R

E

E

N

S

T

R

E

E

T

7

10

17
20

S
T

R
E

E
T

L

I
B

E

R

T

Y

E
S

S
E

X

S
T

R
E

E
T

S

T

A

T

E

S
T

R
E

E
T

T

E

M

P

L

E

S

T

R

E

E

T

P

R

O

S

P

E

C

T

S

T

R

E

E

T

113HIGH

S

T

R

E

E

T

W
I
N

T
E

R

S
T

R
E

E
T

'

M

A

R

K

E

T
S

T

R

E

E

T

O

L
I
V

E
 

S

T

R

E

E

T

K

E

N

T

S
U

M

M

E
R

S
T

R
E

E
T

N
E

W
B

U
R

Y
P

O
R

T

T
U

R
N

P
I
K

E

S
T

R
E

E
T

S

T

R

E

E

T

C

O

U

R

T

T
I
T

C
O

M
B

W

A

T

E

R S

T

R

E

E

T

27

13

1A

1A

1

F
E

D
E

R
A

L

S
T

R
E

E
T

8

11

23

S

S
S

NEWBURYPORT

C
A

R
Y
A

V

E

N

U

E

PRINCE PLACE

S
T

R
E

E
T

S
T

R
E

E
T

F
R

U
I
T

F
A

I
R

FS

FS

Peak Hour Traffic Volumes
Weekday EveningTransportation Engineers & Planners

Vanasse & Associates, Inc.

Figure 10
2028 Design-Year

Downtown Transportation Study - Newburyport, Massachusetts

Transportation Engineers & Planners

1 2a 4 5 6 7 8 9
275 5500

Source: Google Earth.
N

103

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27

2b

R
:
\
7
9
9
2
\
7
9
9
2
N

T
0
.
d

w
g

,
 
4
/
3
/
2
0
1
9
 
1
1
:
2
1
:
1
6
 
A

M

AutoCAD SHX Text
Copyright    2019 by VAi.  All Rights Reserved.

AutoCAD SHX Text
c

AutoCAD SHX Text
59

AutoCAD SHX Text
67

AutoCAD SHX Text
717

AutoCAD SHX Text
34

AutoCAD SHX Text
8

AutoCAD SHX Text
5

AutoCAD SHX Text
4

AutoCAD SHX Text
8

AutoCAD SHX Text
548

AutoCAD SHX Text
3

AutoCAD SHX Text
40

AutoCAD SHX Text
0

AutoCAD SHX Text
67

AutoCAD SHX Text
628

AutoCAD SHX Text
49

AutoCAD SHX Text
108

AutoCAD SHX Text
119

AutoCAD SHX Text
142

AutoCAD SHX Text
485

AutoCAD SHX Text
228

AutoCAD SHX Text
555

AutoCAD SHX Text
136

AutoCAD SHX Text
699

AutoCAD SHX Text
120

AutoCAD SHX Text
207

AutoCAD SHX Text
37

AutoCAD SHX Text
19

AutoCAD SHX Text
22

AutoCAD SHX Text
713

AutoCAD SHX Text
23

AutoCAD SHX Text
4

AutoCAD SHX Text
105

AutoCAD SHX Text
58

AutoCAD SHX Text
4

AutoCAD SHX Text
701

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
3

AutoCAD SHX Text
64

AutoCAD SHX Text
44

AutoCAD SHX Text
665

AutoCAD SHX Text
28

AutoCAD SHX Text
640

AutoCAD SHX Text
30

AutoCAD SHX Text
152

AutoCAD SHX Text
675

AutoCAD SHX Text
156

AutoCAD SHX Text
4

AutoCAD SHX Text
19

AutoCAD SHX Text
18

AutoCAD SHX Text
466

AutoCAD SHX Text
20

AutoCAD SHX Text
34

AutoCAD SHX Text
235

AutoCAD SHX Text
513

AutoCAD SHX Text
389

AutoCAD SHX Text
95

AutoCAD SHX Text
27

AutoCAD SHX Text
32

AutoCAD SHX Text
391

AutoCAD SHX Text
53

AutoCAD SHX Text
2

AutoCAD SHX Text
11

AutoCAD SHX Text
9

AutoCAD SHX Text
3

AutoCAD SHX Text
448

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
0

AutoCAD SHX Text
93

AutoCAD SHX Text
50

AutoCAD SHX Text
297

AutoCAD SHX Text
35

AutoCAD SHX Text
370

AutoCAD SHX Text
40

AutoCAD SHX Text
63

AutoCAD SHX Text
1

AutoCAD SHX Text
28

AutoCAD SHX Text
3

AutoCAD SHX Text
40

AutoCAD SHX Text
108

AutoCAD SHX Text
6

AutoCAD SHX Text
6

AutoCAD SHX Text
30

AutoCAD SHX Text
28

AutoCAD SHX Text
8

AutoCAD SHX Text
12

AutoCAD SHX Text
19

AutoCAD SHX Text
11

AutoCAD SHX Text
42

AutoCAD SHX Text
114

AutoCAD SHX Text
11

AutoCAD SHX Text
24

AutoCAD SHX Text
109

AutoCAD SHX Text
53

AutoCAD SHX Text
393

AutoCAD SHX Text
330

AutoCAD SHX Text
42

AutoCAD SHX Text
140

AutoCAD SHX Text
15

AutoCAD SHX Text
32

AutoCAD SHX Text
92

AutoCAD SHX Text
232

AutoCAD SHX Text
54

AutoCAD SHX Text
84

AutoCAD SHX Text
113

AutoCAD SHX Text
332

AutoCAD SHX Text
10

AutoCAD SHX Text
89

AutoCAD SHX Text
21

AutoCAD SHX Text
299

AutoCAD SHX Text
42

AutoCAD SHX Text
1

AutoCAD SHX Text
0

AutoCAD SHX Text
63

AutoCAD SHX Text
170

AutoCAD SHX Text
0

AutoCAD SHX Text
43

AutoCAD SHX Text
3

AutoCAD SHX Text
6

AutoCAD SHX Text
2

AutoCAD SHX Text
12

AutoCAD SHX Text
4

AutoCAD SHX Text
4

AutoCAD SHX Text
44

AutoCAD SHX Text
7

AutoCAD SHX Text
39

AutoCAD SHX Text
3

AutoCAD SHX Text
35

AutoCAD SHX Text
12

AutoCAD SHX Text
83

AutoCAD SHX Text
31

AutoCAD SHX Text
50

AutoCAD SHX Text
19

AutoCAD SHX Text
30

AutoCAD SHX Text
181

AutoCAD SHX Text
27

AutoCAD SHX Text
13

AutoCAD SHX Text
68

AutoCAD SHX Text
15

AutoCAD SHX Text
302

AutoCAD SHX Text
683

AutoCAD SHX Text
53

AutoCAD SHX Text
44

AutoCAD SHX Text
44

AutoCAD SHX Text
734

AutoCAD SHX Text
31

AutoCAD SHX Text
38

AutoCAD SHX Text
3

AutoCAD SHX Text
844

AutoCAD SHX Text
0

AutoCAD SHX Text
627

AutoCAD SHX Text
9

AutoCAD SHX Text
0

AutoCAD SHX Text
796

AutoCAD SHX Text
0

AutoCAD SHX Text
0

AutoCAD SHX Text
94

AutoCAD SHX Text
42

AutoCAD SHX Text
636

AutoCAD SHX Text
761

AutoCAD SHX Text
50

AutoCAD SHX Text
42

AutoCAD SHX Text
23

AutoCAD SHX Text
650

AutoCAD SHX Text
20

AutoCAD SHX Text
445

AutoCAD SHX Text
184

AutoCAD SHX Text
116

AutoCAD SHX Text
675

AutoCAD SHX Text
20

AutoCAD SHX Text
208

AutoCAD SHX Text
548

AutoCAD SHX Text
130

AutoCAD SHX Text
407

AutoCAD SHX Text
36

AutoCAD SHX Text
247

AutoCAD SHX Text
66

AutoCAD SHX Text
112

AutoCAD SHX Text
678

AutoCAD SHX Text
152

AutoCAD SHX Text
29

AutoCAD SHX Text
498

AutoCAD SHX Text
76

AutoCAD SHX Text
43

AutoCAD SHX Text
5



S

T

R

E

E

T

1

21

2

WASHINGTON 

S

T

R

E

E

T

M

E

R

R

I

M

A

C

S
T

R
E

E
T543

6

1214

1918

24
25

22

26

16

15

9

PLEASANT

S

T

R

E

E

T

H
A

R
R

IS
 S

T
R

E
E

T

G

R

E

E

N

S

T

R

E

E

T

7

10

17
20

S
T

R
E

E
T

L

I
B

E

R

T

Y

E
S

S
E

X

S
T

R
E

E
T

S

T

A

T

E

S
T

R
E

E
T

T

E

M

P

L

E

S

T

R

E

E

T

P

R

O

S

P

E

C

T

S

T

R

E

E

T

113HIGH

S

T

R

E

E

T

W
I
N

T
E

R

S
T

R
E

E
T

'

M

A

R

K

E

T
S

T

R

E

E

T

O

L
I
V

E
 

S

T

R

E

E

T

K

E

N

T

S
U

M

M

E
R

S
T

R
E

E
T

N
E

W
B

U
R

Y
P

O
R

T

T
U

R
N

P
I
K

E

S
T

R
E

E
T

S

T

R

E

E

T

C

O

U

R

T

T
I
T

C
O

M
B

W

A

T

E

R S

T

R

E

E

T

27

13

1A

1A

1

F
E

D
E

R
A

L

S
T

R
E

E
T

8

11

23

S

S
S

NEWBURYPORT

C
A

R
Y
A

V

E

N

U

E

PRINCE PLACE

S
T

R
E

E
T

S
T

R
E

E
T

F
R

U
I
T

F
A

I
R

FS

FS

Peak Hour Traffic Volumes
Saturday MiddayTransportation Engineers & Planners

Vanasse & Associates, Inc. 2028 Design-Year

Downtown Transportation Study - Newburyport, Massachusetts

Figure 11

Transportation Engineers & Planners

1 2a 4 5 6 7 8 9
275 5500

Source: Google Earth.
N

103

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27

2b

R
:
\
7
9
9
2
\
7
9
9
2
N

T
0
.
d

w
g

,
 
4
/
3
/
2
0
1
9
 
1
1
:
2
1
:
4
7
 
A

M

AutoCAD SHX Text
Copyright    2019 by VAi.  All Rights Reserved.

AutoCAD SHX Text
c

AutoCAD SHX Text
30

AutoCAD SHX Text
47

AutoCAD SHX Text
543

AutoCAD SHX Text
30

AutoCAD SHX Text
2

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
5

AutoCAD SHX Text
514

AutoCAD SHX Text
4

AutoCAD SHX Text
39

AutoCAD SHX Text
0

AutoCAD SHX Text
102

AutoCAD SHX Text
683

AutoCAD SHX Text
49

AutoCAD SHX Text
104

AutoCAD SHX Text
108

AutoCAD SHX Text
176

AutoCAD SHX Text
412

AutoCAD SHX Text
220

AutoCAD SHX Text
471

AutoCAD SHX Text
117

AutoCAD SHX Text
762

AutoCAD SHX Text
147

AutoCAD SHX Text
196

AutoCAD SHX Text
64

AutoCAD SHX Text
18

AutoCAD SHX Text
24

AutoCAD SHX Text
789

AutoCAD SHX Text
30

AutoCAD SHX Text
8

AutoCAD SHX Text
126

AutoCAD SHX Text
72

AutoCAD SHX Text
8

AutoCAD SHX Text
588

AutoCAD SHX Text
7

AutoCAD SHX Text
9

AutoCAD SHX Text
2

AutoCAD SHX Text
57

AutoCAD SHX Text
9

AutoCAD SHX Text
703

AutoCAD SHX Text
24

AutoCAD SHX Text
528

AutoCAD SHX Text
20

AutoCAD SHX Text
169

AutoCAD SHX Text
682

AutoCAD SHX Text
112

AutoCAD SHX Text
21

AutoCAD SHX Text
64

AutoCAD SHX Text
37

AutoCAD SHX Text
416

AutoCAD SHX Text
59

AutoCAD SHX Text
45

AutoCAD SHX Text
401

AutoCAD SHX Text
522

AutoCAD SHX Text
455

AutoCAD SHX Text
109

AutoCAD SHX Text
13

AutoCAD SHX Text
33

AutoCAD SHX Text
380

AutoCAD SHX Text
60

AutoCAD SHX Text
0

AutoCAD SHX Text
9

AutoCAD SHX Text
8

AutoCAD SHX Text
2

AutoCAD SHX Text
498

AutoCAD SHX Text
0

AutoCAD SHX Text
7

AutoCAD SHX Text
0

AutoCAD SHX Text
91

AutoCAD SHX Text
79

AutoCAD SHX Text
284

AutoCAD SHX Text
65

AutoCAD SHX Text
429

AutoCAD SHX Text
59

AutoCAD SHX Text
104

AutoCAD SHX Text
5

AutoCAD SHX Text
14

AutoCAD SHX Text
6

AutoCAD SHX Text
66

AutoCAD SHX Text
84

AutoCAD SHX Text
3

AutoCAD SHX Text
9

AutoCAD SHX Text
15

AutoCAD SHX Text
46

AutoCAD SHX Text
1

AutoCAD SHX Text
9

AutoCAD SHX Text
11

AutoCAD SHX Text
22

AutoCAD SHX Text
33

AutoCAD SHX Text
160

AutoCAD SHX Text
7

AutoCAD SHX Text
19

AutoCAD SHX Text
130

AutoCAD SHX Text
76

AutoCAD SHX Text
614

AutoCAD SHX Text
510

AutoCAD SHX Text
56

AutoCAD SHX Text
141

AutoCAD SHX Text
12

AutoCAD SHX Text
22

AutoCAD SHX Text
74

AutoCAD SHX Text
238

AutoCAD SHX Text
85

AutoCAD SHX Text
121

AutoCAD SHX Text
176

AutoCAD SHX Text
486

AutoCAD SHX Text
21

AutoCAD SHX Text
75

AutoCAD SHX Text
19

AutoCAD SHX Text
378

AutoCAD SHX Text
14

AutoCAD SHX Text
0

AutoCAD SHX Text
60

AutoCAD SHX Text
158

AutoCAD SHX Text
27

AutoCAD SHX Text
3

AutoCAD SHX Text
18

AutoCAD SHX Text
1

AutoCAD SHX Text
9

AutoCAD SHX Text
6

AutoCAD SHX Text
3

AutoCAD SHX Text
22

AutoCAD SHX Text
2

AutoCAD SHX Text
37

AutoCAD SHX Text
8

AutoCAD SHX Text
24

AutoCAD SHX Text
8

AutoCAD SHX Text
112

AutoCAD SHX Text
13

AutoCAD SHX Text
36

AutoCAD SHX Text
10

AutoCAD SHX Text
28

AutoCAD SHX Text
179

AutoCAD SHX Text
43

AutoCAD SHX Text
8

AutoCAD SHX Text
19

AutoCAD SHX Text
7

AutoCAD SHX Text
273

AutoCAD SHX Text
752

AutoCAD SHX Text
39

AutoCAD SHX Text
51

AutoCAD SHX Text
33

AutoCAD SHX Text
778

AutoCAD SHX Text
18

AutoCAD SHX Text
40

AutoCAD SHX Text
1

AutoCAD SHX Text
720

AutoCAD SHX Text
3

AutoCAD SHX Text
686

AutoCAD SHX Text
19

AutoCAD SHX Text
0

AutoCAD SHX Text
635

AutoCAD SHX Text
0

AutoCAD SHX Text
0

AutoCAD SHX Text
114

AutoCAD SHX Text
71

AutoCAD SHX Text
705

AutoCAD SHX Text
614

AutoCAD SHX Text
21

AutoCAD SHX Text
44

AutoCAD SHX Text
15

AutoCAD SHX Text
763

AutoCAD SHX Text
18

AutoCAD SHX Text
444

AutoCAD SHX Text
160

AutoCAD SHX Text
132

AutoCAD SHX Text
666

AutoCAD SHX Text
39

AutoCAD SHX Text
130

AutoCAD SHX Text
523

AutoCAD SHX Text
108

AutoCAD SHX Text
491

AutoCAD SHX Text
30

AutoCAD SHX Text
277

AutoCAD SHX Text
73

AutoCAD SHX Text
117

AutoCAD SHX Text
603

AutoCAD SHX Text
155

AutoCAD SHX Text
32

AutoCAD SHX Text
528

AutoCAD SHX Text
92

AutoCAD SHX Text
28

AutoCAD SHX Text
7



S

T

R

E

E

T

1

21

2

WASHINGTON 

S

T

R

E

E

T

M

E

R

R

I

M

A

C

S
T

R
E

E
T543

6

1214

1918

24
25

22

26

16

15

9

PLEASANT

S

T

R

E

E

T

H
A

R
R

IS
 S

T
R

E
E

T

G

R

E

E

N

S

T

R

E

E

T

7

10

17
20

S
T

R
E

E
T

L

I
B

E

R

T

Y

E
S

S
E

X

S
T

R
E

E
T

S

T

A

T

E

S
T

R
E

E
T

T

E

M

P

L

E

S

T

R

E

E

T

P

R

O

S

P

E

C

T

S

T

R

E

E

T

113HIGH

S

T

R

E

E

T

W
I
N

T
E

R

S
T

R
E

E
T

'

M

A

R

K

E

T
S

T

R

E

E

T

O

L
I
V

E
 

S

T

R

E

E

T

K

E

N

T

S
U

M

M

E
R

S
T

R
E

E
T

N
E

W
B

U
R

Y
P

O
R

T

T
U

R
N

P
I
K

E

S
T

R
E

E
T

S

T

R

E

E

T

C

O

U

R

T

T
I
T

C
O

M
B

W

A

T

E

R S

T

R

E

E

T

27

13

1A

1A

1

F
E

D
E

R
A

L

S
T

R
E

E
T

8

11

23

S

S
S

NEWBURYPORT

C
A

R
Y
A

V

E

N

U

E

PRINCE PLACE

S
T

R
E

E
T

S
T

R
E

E
T

F
R

U
I
T

F
A

I
R

FS

FS

Peak Hour Traffic Volumes
Weekday Morning
with Roadway Circulation ChangesTransportation Engineers & Planners

Vanasse & Associates, Inc.

Figure 12
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Downtown Transportation Study - Newburyport, Massachusetts

Transportation Engineers & Planners

1 2a 4 5 6 7 8 9
275 5500
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based on the analysis methodologies and procedures presented in the 2010 Highway Capacity Manual 
(HCM)3 for signalized and unsignalized intersections, was used to complete the level-of-service and vehicle 
queue analyses. 
 
Analysis Results 
 
The results of the intersection capacity and vehicle queue analyses for the study intersections are 
summarized in Tables 1 and 2, with the detailed analysis results presented in the Appendix. 
 
Signalized Intersections (Table 1) 
 
The signalized study intersections were shown to operate at an overall LOS D or better during the peak 
hours under all analysis conditions, with improvements in operating conditions for specific movements 
predicted to occur at the Merrimac Street/Green Street, High Street/Green Street and High Street/ 
State Street intersections with the traffic circulation changes recommended by TSAC. 
 
Unsignalized Intersections (Table 2) 
 
Under 2018 Existing conditions, one or more movements at the unsignalized intersections along 
Merrimac Street and High Street were identified to be operating at or over capacity (defined as LOS “E” or 
“F”, respectively) as a result of the relatively large volume of conflicting traffic along these roadways during 
the summer months. 
 
Under 2028 Design-Year conditions with or without the traffic circulation changes recommended by TSAC, 
one or more movements at the unsignalized intersections along Merrimac Street and High Street are 
predicted to continue to operate at or over capacity, with no noted degradation or material improvement 
in operating conditions identified to occur as a result of the implementation of the traffic circulation 
changes.  That being said, the traffic circulation changes will improve access and circulation within 
discrete City blocks that are not directly quantifiable by the traffic operations analyses. 
 

                                                      
3Highway Capacity Manual, Transportation Research Board; Washington, DC; 2010. 
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Table 1 
SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 
 

2018 Existing 
2028 Design Year 

with Existing Traffic Circulation 
2028 Design Year 

with Traffic Circulation Changes 
Signalized Intersection/ 
Peak-hour/Movement 

 
V/Ca 

 
Delayb 

 
LOSc 

Queued 

50th/95th 
 

V/C 
 

Delay 
 

LOS 
Queue 

50th/95th 
 

V/C 
 

Delay 
 

LOS 
Queue 

50th/95th 
 
5. Merrimac Street at Green Street 
 and Driveway 
 Weekday Morning: 
  Merrimac Street EB LT/TH 
  Merrimac Street WB TH/RT 
  Green Street NB LT 
  Green Street NB TH/RT 

Driveway SB LT/RT 
  Overall 
 Weekday Evening: 
  Merrimac Street EB LT/TH 
  Merrimac Street WB TH/RT 
  Green Street NB LT 
  Green Street NB TH/RT 

Driveway  SB LT/RT 
  Overall 
 Saturday Midday: 
  Merrimac Street EB LT/TH 
  Merrimac Street WB TH/RT 
  Green Street NB LT 
  Green Street NB TH/RT 

Driveway SB LT/RT 
  Overall 

See Unsignalized  
Intersection Analysis 

(Table 2) 

 
 
 
 

0.92 
0.43 
0.51 
0.20 
0.05 

-- 
 

0.93 
0.68 
0.65 
0.12 
0.06 

-- 
 

0.99 
0.49 
0.72 
0.27 
0.07 

-- 

 
 
 
 

31.6 
11.7 
32.7 
30.0 
33.1 
26.5 

 
34.6 
16.8 
33.0 
25.4 
29.0 
27.5 

 
49.5 
13.4 
52.0 
38.8 
39.9 
38.2 

 
 
 
 

C 
B 
C 
C 
C 
C 
 

C 
B 
C 
C 
C 
C 
 

D 
B 
D 
D 
D 
D 

 
 
 
 

11/30 
4/10 

2/4 
1/2 
0/0 

-- 
 

9/27 
6/16 

3/8 
0/3 
0/0 

-- 
 

25/32 
8/12 

4/7 
1/3 
0/2 

-- 

 
 
 
 

0.78 
0.43 
0.49 
0.20 
0.05 

-- 
 

0.85 
0.68 
0.62 
0.12 
0.06 

-- 
 

0.87 
0.49 
0.71 
0.28 
0.07 

-- 

 
 
 
 

19.1 
11.6 
32.3 
29.9 
33.0 
20.1 

 
24.5 
16.6 
31.4 
25.6 
29.1 
22.9 

 
27.5 
13.3 
52.0 
38.9 
39.8 
27.8 

 
 
 
 

B 
B 
C 
C 
C 
C 

 
C 
B 
C 
C 
C 
C 

 
C 
B 
D 
D 
D 
C 

 
 
 
 

8/24 
4/10 

2/4 
1/2 
0/0 

-- 
 

8/24 
6/16 

2/7 
0/3 
0/0 

-- 
 

17/26 
8/12 

4/6 
1/3 
0/2 

-- 

6. Merrimac Street and  
 Water Street at State Street  
 Weekday Morning: 
  Merrimac Street EB TH 
  Merrimac Street EB RT 
  Water Street WB LT 
  Water Street WB TH 
  Overall 
 Weekday Evening: 
  Merrimac Street EB TH 
  Merrimac Street EB RT 
  Water Street WB LT 
  Water Street WB TH 
  Overall 
 Saturday Midday: 
  Merrimac Street EB TH 
  Merrimac Street EB RT 
  Water Street WB LT 
  Water Street WB TH 
  Overall 
 

 
 
 

0.58 
0.19 
0.13 
0.54 

-- 
 

0.65 
0.14 
0.34 
0.44 

-- 
 

0.64 
0.27 
0.41 
0.51 

-- 

 
 
 

10.9 
8.2 
8.1 

10.3 
9.9 

 
11.7 

7.6 
9.0 
9.0 
9.9 

 
11.0 

7.8 
9.2 
9.2 
9.4 

 
 
 

B 
A 
A 
B 
A 
 

B 
A 
A 
A 
A 
 

B 
A 
A 
A 
A 

 
 
 

3/5 
0/1 
0/1 
3/4 

-- 
 

4/6 
0/1 
1/2 
2/4 

-- 
 

4/6 
0/1 
1/2 
3/5 

-- 

 
 
 

0.61 
0.21 
0.14 
0.59 

-- 
 

0.69 
0.17 
0.40 
0.49 

-- 
 

0.69 
0.31 
0.50 
0.58 

-- 

 
 
 

11.1 
8.2 
8.1 

10.6 
10.0 

 
12.1 

7.3 
9.2 
9.0 

10.0 
 

11.8 
7.8 
9.8 
9.7 
9.8 

 
 
 

B 
A 
A 
B 
B 
 

B 
A 
A 
A 
B 
 

B 
A 
A 
A 
A 

 
 
 

3/6 
0/1 
0/1 
3/5 

-- 
 

4/7 
0/1 
1/2 
3/5 

-- 
 

4/7 
0/1 
1/2 
4/6 

-- 

 
 
 

0.63 
0.16 
0.15 
0.60 

-- 
 

0.70 
0.13 
0.41 
0.49 

-- 
 

0.70 
0.23 
0.51 
0.59 

-- 

 
 
 

11.4 
7.8 
7.9 

10.9 
10.3 

 
12.4 

7.1 
9.3 
9.0 

10.3 
 

11.9 
7.2 

10.1 
9.8 

10.1 

 
 
 

B 
A 
A 
B 
B 

 
B 
A 
A 
A 
B 

 
B 
A 
B 
A 
B 

 
 
 

3/6 
0/1 
0/1 
3/5 

-- 
 

4/7 
0/1 
1/2 
3/5 

-- 
 

5/7 
0/1 
1/3 
4/6 

-- 

See notes at end of table.  



G:\7992 Newburyport, MA\Memos\Downtown Newburyport TIA 07_19.docx 

Table 1 (continued) 
SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 
 

2018 Existing 

 
2028 Design Year 

with Existing Traffic Circulation 
2028 Design Year 

with Traffic Circulation Changes 
Signalized Intersection/ 
Peak-hour/Movement 

 
V/Ca 

 
Delayb 

 
LOSc 

Queued 

50th/95th 
 

V/C 
 

Delay 
 

LOS 
Queue 

50th/95th 
 

V/C 
 

Delay 
 

LOS 
Queue 

50th/95th 
 
25. High Street at Green Street  
 Weekday Morning: 
  High Street EB LT 
  High Street EB TH 
  High Street WB TH 
  High Street WB RT 
  Green Street SB LT/RT 
  Overall 
 Weekday Evening: 
  High Street EB LT 
  High Street EB TH 
  High Street WB TH 
  High Street WB RT 
  Green Street SB LT/RT 
  Overall 
 Saturday Midday: 
  High Street EB LT 
  High Street EB TH 
  High Street WB TH 
  High Street WB RT 
  Green Street SB LT/RT 
  Overall 
 

 
 
 

0.80 
0.47 
0.68 
0.08 

-- 
-- 

 
0.83 
0.48 
0.73 
0.06 

-- 
-- 

 
0.83 
0.51 
0.75 
0.07 

-- 
-- 

 
 
 

27.6 
9.0 

12.0 
7.1 

-- 
12.9 

 
34.9 

8.7 
12.9 

6.7 
-- 

14.0 
 

34.4 
8.9 

13.5 
6.5 

-- 
13.9 

 
 
 

C 
A 
B 
A 
-- 
B 
 

C 
A 
B 
A 
-- 
B 
 

C 
A 
B 
A 
-- 
B 

 
 
 

2/5 
3/4 
3/5 
0/1 

-- 
-- 

 
2/6 
3/5 
5/8 
0/1 

-- 
-- 

 
2/5 
3/5 
6/9 
0/1 

-- 
-- 

 
 
 

0.95 
0.48 
0.71 
0.10 

-- 
-- 

 
0.98 
0.50 
0.75 
0.08 

-- 
-- 

 
0.98 
0.53 
0.77 
0.09 

-- 
-- 

 
 
 

56.8 
9.0 

12.4 
7.1 

-- 
17.4 

 
71.9 

8.7 
13.2 

6.7 
-- 

18.7 
 

71.3 
8.9 

13.8 
6.5 

-- 
18.1 

 
 
 

E 
A 
B 
B 
-- 
B 
 

E 
A 
B 
A 
-- 
B 
 

E 
A 
B 
A 
-- 
B 

 
 
 

2/7 
3/5 
5/7 
0/1 

-- 
-- 

 
2/7 
3/5 

6/10 
0/1 

-- 
-- 

 
2/7 
4/6 

6/11 
0/1 

-- 
-- 

 
 
 

0.60 
0.38 
0.54 
0.12 
0.39 

-- 
 

0.70 
0.41 
0.64 
0.10 
0.43 

-- 
 

0.75 
0.45 
0.67 
0.12 
0.63 

-- 

 
 
 

11.9 
7.9 
9.2 
6.5 

28.5 
10.8 

 
18.1 

8.6 
11.3 

6.8 
29.7 
12.9 

 
24.2 
10.1 
13.3 

7.9 
33.1 
15.9 

 
 
 

B 
A 
A 
A 
C 
B 
 

B 
A 
B 
A 
C 
B 
 

C 
B 
B 
A 
C 
B 

 
 
 

2/8 
3/8 

5/11 
0/2 
1/3 

-- 
 

2/8 
3/8 

6/15 
0/2 
1/4 

-- 
 

2/8 
4/9 

7/17 
1/2 
3/6 

-- 

See notes at end of table. 
  



G:\7992 Newburyport, MA\Memos\Downtown Newburyport TIA 07_19.docx 

Table 1 (continued) 
SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 

aVolume-to-capacity ratio. 
bPercentile delay per vehicle in seconds. 
cLevel-of-Service. 
dQueue length in vehicles. 
NB = northbound; SB = southbound; EB = eastbound; WB = westbound; LT = left-turning movements; TH = through movements; RT = right-turning movements. 

 
 

2018 Existing 

 
2028 Design Year 

with Existing Traffic Circulation 
2028 Design Year 

with Traffic Circulation Changes 
 

Signalized Intersection/ 
Peak-hour/Movement 

 
V/Ca 

 
Delayb 

 
LOSc 

Queued 

50th/95th 
 

V/C 
 

Delay 
 

LOS 
Queue 

50th/95th 
 

V/C 
 

Delay 
 

LOS 
Queue 

50th/95th 
 
26. High Street at State Street  
 Weekday Morning: 
  High Street EB TH 
  High Street EB RT 
  High Street WB LT 
  High Street WB TH 

State Street NB LT 
State Street NB RT 
State Street SB LT 
State Street SB TH 
State Street SB RT 

  Overall 
 Weekday Evening: 
  High Street EB TH 
  High Street EB RT 
  High Street WB LT 
  High Street WB TH 

State Street NB LT 
State Street NB RT 
State Street SB LT 
State Street SB TH 
State Street SB RT 

  Overall 
 Saturday Midday: 
  High Street EB TH 
  High Street EB RT 
  High Street WB LT 
  High Street WB TH 

State Street NB LT 
State Street NB RT 
State Street SB LT 
State Street SB TH 
State Street SB RT 

  Overall 
 

 
 
 

0.58 
0.08 
0.23 
0.78 
0.40 
0.54 
0.07 
0.24 
0.58 

-- 
 

0.84 
0.04 
0.44 
0.72 
0.47 
0.84 
0.14 
0.32 
0.76 

-- 
 

0.81 
0.07 
0.32 
0.81 
0.45 
0.60 
0.12 
0.27 
0.71 

-- 

 
 
 

20.3 
15.7 
17.0 
26.8 
26.5 
28.6 
22.4 
23.4 
27.2 
24.6 

 
33.5 
17.2 
23.1 
26.2 
28.1 
47.6 
25.1 
26.4 
37.6 
32.8 

 
29.7 
16.3 
19.6 
29.4 
28.9 
32.6 
23.3 
24.3 
32.6 
29.3 

 
 
 

C 
B 
B 
C 
C 
C 
C 
C 
C 
C 
 

C 
B 
C 
C 
C 
D 
C 
C 
D 
C 
 

C 
B 
B 
C 
C 
C 
C 
C 
C 
C 

 
 
 

4/10 
1/2 
1/2 

6/12 
2/4 
2/5 
1/2 
1/4 
3/7 

-- 
 

7/19 
1/1 
1/2 

6/12 
3/5 
4/9 
1/2 
2/4 

4/10 
-- 

 
7/19 

1/2 
1/2 

7/16 
2/4 
3/5 
1/2 
2/4 

4/10 
-- 

 
 
 

0.60 
0.08 
0.25 
0.81 
0.46 
0.63 
0.10 
0.27 
0.66 

-- 
 

0.90 
0.04 
0.49 
0.79 
0.51 
0.96 
0.19 
0.35 
0.83 

-- 
 

0.87 
0.08 
0.40 
0.91 
0.50 
0.68 
0.17 
0.30 
0.77 

-- 

 
 
 

20.5 
15.7 
17.1 
28.8 
28.9 
33.4 
24.3 
25.4 
31.9 
26.7 

 
39.5 
17.0 
24.4 
29.7 
30.3 
73.3 
26.2 
27.3 
45.4 
40.0 

 
35.3 
16.5 
21.6 
40.3 
30.9 
38.1 
24.5 
25.4 
37.6 
35.4 

 
 
 

C 
B 
B 
C 
C 
C 
C 
C 
C 
C 
 

D 
B 
C 
C 
C 
E 
C 
C 
D 
D 
 

D 
B 
C 
D 
C 
D 
C 
C 
D 
D 

 
 
 

5/11 
1/2 
1/2 

7/15 
2/4 
3/6 
1/2 
2/4 
3/8 

-- 
 

8/22 
1/1 
1/3 

7/15 
3/5 

5/10 
1/3 
2/5 

5/12 
-- 

 
8/22 

1/2 
1/2 

9/20 
2/5 
3/6 
1/3 
2/5 

5/12 
-- 

 

 
 
 

0.60 
0.13 
0.25 
0.80 
0.45 
0.61 
0.08 
0.22 
0.55 

-- 
 

0.87 
0.07 
0.49 
0.78 
0.53 
0.95 
0.17 
0.21 
0.75 

-- 
 

0.87 
0.13 
0.40 
0.88 
0.48 
0.66 
0.15 
0.26 
0.68 

-- 

 
 
 

20.0 
15.3 
16.5 
27.0 
28.2 
32.2 
24.5 
25.4 
28.6 
25.1 

 
35.3 
16.9 
24.0 
28.7 
29.8 
70.2 
26.3 
27.3 
38.7 
37.2 

 
33.4 
15.9 
20.4 
34.8 
29.7 
35.7 
25.1 
25.8 
33.2 
32.2 

 
 
 

B 
B 
B 
C 
C 
C 
C 
C 
C 
C 
 

D 
B 
C 
C 
C 
E 
C 
C 
D 
D 
 

C 
B 
C 
C 
C 
D 
C 
C 
C 
C 

 
 
 

5/12 
1/3 
1/2 

7/15 
2/4 
2/6 
1/2 
1/3 
3/6 

-- 
 

8/21 
1/2 
1/3 

7/15 
3/5 

5/10 
1/3 
2/4 

4/10 
-- 

 
8/23 

1/3 
1/2 

8/20 
2/5 
3/6 
1/3 
2/4 
3/8 

-- 
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Table 2  
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 
 

2018 Existing 
2028 Design Year 

with Existing Traffic Circulation 
2028 Design Year 

with Traffic Circulation Changes 
 

Unsignalized Intersection/Peak Hour/Movement 
 

Demanda 
 

Delayb 
 

LOSc 
Queued 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 
1. Merrimac Street at Kent Street  
 Weekday Morning: 
  Merrimac Street EB LT/TH/RT 
  Merrimac Street WB LT/TH/RT 
  Kent Street NB LT/TH/RT 
  Driveway SB LT/TH/RT 
 Weekday Evening: 
  Merrimac Street EB LT/TH/RT 
  Merrimac Street WB LT/TH/RT 
  Kent Street NB LT/TH/RT 
  Driveway SB LT/TH/RT 
 Saturday Midday: 
  Merrimac Street EB LT/TH/RT 
  Merrimac Street WB LT/TH/RT 
  Kent Street NB LT/TH/RT 
  Driveway SB LT/TH/RT 

 
 
 

548 
390 
52 

6 
 

669 
478 
100 

7 
 

467 
460 
77 
11 

 
 
 

0.0 
0.7 

22.6 
23.4 

 
0.1 
0.7 

35.2 
26.7 

 
0.1 
0.6 

20.8 
17.1 

 
 
 

A 
A 
C 
C 
 

A 
A 
E 
D 
 

A 
A 
C 
C 

 
 
 

0 
0 
1 
0 
 

0 
0 
2 
1 
 

0 
0 
2 
0 

 
 
 

623 
462 
58 

6 
 

781 
596 
109 

7 
 

579 
558 
84 
11 

 
 
 

0.0 
0.7 

30.7 
29.5 

 
0.1 
0.7 

>50.0 
42.4 

 
0.1 
0.6 

32.1 
22.2 

 
 
 

A 
A 
D 
D 
 

A 
A 
F 
E 
 

A 
A 
D 
C 

 
 
 

0 
0 
2 
0 
 

0 
0 
5 
1 
 

0 
0 
2 
0 

 
 
 

623 
462 
58 

6 
 

781 
596 
109 

7 
 

579 
558 
84 
11 

 
 
 

0.0 
0.7 

30.7 
29.5 

 
0.1 
0.7 

>50.0 
42.4 

 
0.1 
0.6 

32.1 
22.2 

 
 
 

A 
A 
D 
D 
 

A 
A 
F 
E 
 

A 
A 
D 
C 

 
 
 

0 
0 
2 
0 
 

0 
0 
5 
1 
 

0 
0 
2 
0 

 
2a. Merrimac Street at the Route 1 Southbound Off-Ramp  
 and Winter Street 
 Weekday Morning: 
  Merrimac Street EB TH/RT 
  Merrimac Street WB LT/TH 
  Route 1 Southbound Off-Ramp SB LT 
  Route 1 Southbound Off-Ramp SB TH/RT 
 Weekday Evening: 
  Merrimac Street EB TH/RT 
  Merrimac Street WB LT/TH 
  Route 1 Southbound Off-Ramp SB LT 
  Route 1 Southbound Off-Ramp SB TH/RT 
 Saturday Midday: 
  Merrimac Street EB TH/RT 
  Merrimac Street WB LT/TH 
  Route 1 Southbound Off-Ramp SB LT 
  Route 1 Southbound Off-Ramp SB TH/RT 
 

 
 
 
 

603 
351 
171 
105 

 
591 
487 
176 
143 

 
653 
395 
159 
211 

 
 
 
 

0.0 
1.5 

>50.0 
11.6 

 
0.0 
1.6 

>50.0 
13.0 

 
0.0 
1.6 

>50.0 
13.0 

 
 
 
 

A 
A 
F 
B 
 

A 
A 
F 
B 
 

A 
A 
F 
B 

 
 
 
 

0 
1 
8 
1 
 

0 
1 

11 
1 
 

0 
1 
7 
2 

 
 
 
 

678 
451 
194 
116 

 
695 
604 
207 
157 

 
785 
520 
196 
211 

 
 
 
 

0.0 
2.1 

>50.0 
12.7 

 
0.0 
2.0 

>50.0 
14.8 

 
0.0 
2.2 

>50.0 
14.7 

 
 
 
 

A 
A 
F 
B 
 

A 
A 
F 
B 
 

A 
A 
F 
B 

 
 
 
 

0 
1 

16 
1 
 

0 
1 

21 
2 
 

0 
1 

18 
2 

 
 
 
 

678 
451 
194 
116 

 
695 
604 
207 
157 

 
785 
520 
196 
211 

 
 
 
 

0.0 
2.1 

>50.0 
12.7 

 
0.0 
2.0 

>50.0 
14.8 

 
0.0 
2.2 

>50.0 
14.7 

 
 
 
 

A 
A 
F 
B 
 

A 
A 
F 
B 
 

A 
A 
F 
B 

 
 
 
 

0 
1 

16 
1 
 

0 
1 

21 
2 
 

0 
1 

18 
2 

See notes at end of table.  
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Table 2 (Continued) 
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 
 

2018 Existing 
2028 Design Year 

with Existing Traffic Circulation 
2028 Design Year 

with Traffic Circulation Changes 
 

Unsignalized Intersection/Peak Hour/Movement 
 

Demanda 
 

Delayb 
 

LOSc 
Queued 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 

Demanda 
 

Delayb 
 

LOSc 
Queued 

95th 
 
2b. Merrimac Street at Summer Street and the Route 1 
 Northbound On-Ramp  
 Weekday Morning: 
  Merrimac Street EB LT 
  Merrimac Street EB TH 
  Merrimac Street WB TH/RT 
  Summer Street NB LT 
  Summer Street NB TH 
  Summer Street NB RT 
 Weekday Evening: 
  Merrimac Street EB LT 
  Merrimac Street EB TH 
  Merrimac Street WB TH/RT 
  Summer Street NB LT 
  Summer Street NB TH 
  Summer Street NB RT 
 Saturday Midday: 
  Merrimac Street EB LT 
  Merrimac Street EB TH 
  Merrimac Street WB TH/RT 
  Summer Street NB LT 
  Summer Street NB TH 
  Summer Street NB RT 

 
 
 
 

53 
610 
444 
45 
33 
99 

 
123 
583 
637 
44 
98 
97 

 
106 
614 
536 
44 
94 

122 

 
 
 
 

8.7 
0.0 
0.0 

42.2 
42.2 
18.5 

 
10.0 

0.0 
0.0 

>50.0 
>50.0 

15.1 
 

9.3 
0.0 
0.0 

49.6 
49.6 
16.6 

 
 
 
 

A 
A 
A 
E 
E 
C 
 

A 
A 
A 
F 
F 
C 
 

A 
A 
A 
E 
E 
C 

 
 
 
 

0 
0 
0 
2 
2 
2 
 

1 
0 
0 
2 
2 
1 
 

1 
0 
0 
2 
2 
1 

 
 
 
 

58 
697 
554 
50 
56 

121 
 

136 
699 
783 
49 

108 
142 

 
117 
762 
691 
49 

104 
176 

 
 
 
 

9.2 
0.0 
0.0 

>50.0 
>50.0 

24.2 
 

11.2 
0.0 
0.0 

>50.0 
>50.0 

20.1 
 

10.3 
0.0 
0.0 

>50.0 
>50.0 

26.1 

 
 
 
 

A 
A 
A 
F 
F 
C 
 

B 
A 
A 
F 
F 
C 
 

B 
A 
A 
F 
F 
D 

 
 
 
 

1 
0 
0 
3 
3 
2 
 

1 
0 
0 
4 
4 
2 
 

1 
0 
0 
3 
3 
3 

 
 
 
 

58 
697 
554 
50 
56 

121 
 

136 
699 
783 
49 

108 
142 

 
117 
762 
691 
49 

104 
176 

 
 
 
 

9.2 
0.0 
0.0 

>50.0 
>50.0 

24.2 
 

11.2 
0.0 
0.0 

>50.0 
>50.0 

20.1 
 

10.3 
0.0 
0.0 

>50.0 
>50.0 

26.1 

 
 
 
 

A 
A 
A 
F 
F 
C 
 

B 
A 
A 
F 
F 
C 
 

B 
A 
A 
F 
F 
D 

 
 
 
 

1 
0 
0 
3 
3 
2 
 

1 
0 
0 
4 
4 
2 
 

1 
0 
0 
3 
3 
3 

 
3. Merrimac Street at Market Street and  
 the Tournament Wharf 
 Weekday Morning: 
  Merrimac Street EB LT/TH/RT 
  Merrimac Street WB LT/TH/RT 
  Market Street NB LT/TH/RT 
  Tournament Wharf SB LT/TH/RT 
 Weekday Evening: 
  Merrimac Street EB LT/TH/RT 
  Merrimac Street WB LT/TH/RT 
  Market Street NB LT/TH/RT 
  Tournament Wharf SB LT/TH/RT 
 Saturday Midday: 
  Merrimac Street EB LT/TH/RT 
  Merrimac Street WB LT/TH/RT 
  Market Street NB LT/TH/RT 
  Tournament Wharf SB LT/TH/RT 

 
 
 
 

709 
429 
38 
11 

 
680 
611 
44 
23 

 
736 
506 
54 
20 

 
 
 
 

0.1 
0.2 

36.8 
11.4 

 
0.6 
0.1 

>50.0 
25.8 

 
0.6 
0.1 

>50.0 
15.1 

 
 
 
 

A 
A 
E 
B 
 

A 
A 
F 
C 
 

A 
A 
F 
C 

 
 
 
 

0 
0 
2 
0 
 

0 
0 
2 
1 
 

0 
0 
2 
0 

 
 
 
 

817 
503 
42 
58 

 
837 
714 
49 
69 

 
933 
605 
62 
81 

 
 
 
 

0.4 
0.2 

>50.0 
16.6 

 
1.3 
0.1 

>50.0 
>50.0 

 
1.2 
0.1 

>50.0 
36.2 

 
 
 
 

A 
A 
F 
C 
 

A 
A 
F 
F 
 

A 
A 
F 
E 

 
 
 
 

0 
0 
3 
1 
 

1 
0 
7 
4 
 

1 
0 
7 
2 
 

 
 
 
 

817 
503 
41 
58 

 
837 
714 
47 
69 

 
933 
605 
61 
81 

 
 
 
 

0.4 
0.2 

>50.0 
16.6 

 
1.3 
0.1 

>50.0 
>50.0 

 
1.2 
0.1 

>50.0 
36.2 

 
 
 
 

A 
A 
F 
C 
 

A 
A 
F 
F 
 

A 
A 
F 
E 

 
 
 
 

0 
0 
3 
1 
 

1 
0 
7 
4 
 

1 
0 
7 
2 

See notes at end of table.  
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Table 2 (Continued) 
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 
 

2018 Existing 
2028 Design Year 

with Existing Traffic Circulation 

 
2028 Design Year 

with Traffic Circulation Changes 

 
Unsignalized Intersection/Peak Hour/Movement 

 
Demanda 

 
Delayb 

 
LOSc 

Queued 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 

Demanda 
 

Delayb 
 

LOSc 

Queue
d 

95th 
 
4. Merrimac Street at Titcomb Street  
 Weekday Morning: 
  Merrimac Street EB TH/RT 
  Merrimac Street WB LT/TH 
  Titcomb Street NB LT/ RT 
 Weekday Evening: 
  Merrimac Street EB TH/RT 
  Merrimac Street WB LT/TH 
  Titcomb Street NB LT/ RT 
 Saturday Midday: 
  Merrimac Street EB TH/RT 
  Merrimac Street WB LT/TH 
  Titcomb Street NB LT/RT 

 
 
 

675 
420 
26 

 
632 
593 
29 

 
692 
483 
32 

 
 
 

0.0 
0.4 

23.8 
 

0.0 
0.3 

27.2 
 

0.0 
0.2 

25.5 

 
 
 

A 
A 
C 
 

A 
A 
D 
 

A 
A 
D 

 
 
 

0 
0 
1 
 

0 
0 
1 
 

0 
0 
1 

 
 
 

761 
477 
40 

 
729 
670 
72 

 
760 
548 
73 

 
 
 

0.0 
0.6 

33.2 
 

0.0 
0.4 

>50.0 
 

0.0 
0.3 

41.3 

 
 
 

A 
A 
D 
 

A 
A 
F 
 

A 
A 
E 

 
 
 

0 
0 
1 
 

0 
0 
3 
 

0 
0 
3 

 
 
 

760 
477 
46 

 
727 
670 
84 

 
759 
548 
75 

 
 
 

0.0 
0.6 

30.3 
 

0.0 
0.4 

46.8 
 

0.0 
0.3 

36.6 

 
 
 

A 
A 
D 
 

A 
A 
E 
 

A 
A 
E 

 
 
 

0 
0 
2 
 

0 
0 
3 
 

0 
0 
2 

 
5. Merrimac Street at Green Street  
 Weekday Morning: 
  Merrimac Street EB LT/TH 
  Merrimac Street WB TH/RT 
  Green Street NB LT 
  Green Street NB RT 

Driveway SB LT/RT 
 Weekday Evening: 
  Merrimac Street EB LT/TH 
  Merrimac Street WB TH/RT 
  Green Street NB LT 
  Green Street NB RT 

Driveway SB LT/RT 
 Saturday Midday: 
  Merrimac Street EB LT/TH 
  Merrimac Street WB TH/RT 
  Green Street NB LT 
  Green Street NB RT 
  Driveway SB LT/RT 
 

 
 
 

618 
640 
81 

130 
72 

 
599 
441 
128 
155 
83 

 
642 
395 
81 

188 
133 

 
 
 

0.9 
0.0 

29.0 
17.6 
28.8 

 
0.4 
0.0 

>50.0 
17.3 
24.2 

 
1.1 
0.0 

36.5 
24.4 

>50.0 

 
 
 

A 
A 
D 
C 
D 
 

A 
A 
F 
C 
C 
 

A 
A 
E 
C 
F 

 
 
 

1 
0 
2 
2 
2 
 

0 
0 
4 
2 
2 
 

1 
0 
3 
4 
6 

See Signalized Intersection Analysis 
(Table 1) 

See Signalized Intersection Analysis 
(Table 1) 

See notes at end of table   
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Table 2 (Continued) 
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 
 

2018 Existing 
2028 Design Year 

with Existing Traffic Circulation 

 
2028 Design Year 

with Traffic Circulation Changes 
 

Unsignalized Intersection/Peak Hour/Movement 
 

Demanda 
 

Delayb 
 

LOSc 
Queued 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 
7. Water Street at Fair Street 
 Weekday Morning: 
  Water Street EB LT/TH/RT 
  Water Street WB LT/TH/RT 
  Fair Street NB LT/TH/RT 

Private driveway SB LT/TH/RT 
 Weekday Evening: 
  Water Street EB LT/TH/RT 
  Water Street WB LT/TH/RT 
  Fair Street NB LT/TH/RT 

Private Driveway SB LT/TH/RT 
 Saturday Midday: 
  Water Street EB LT/TH/RT 
  Water Street WB LT/TH/RT 
  Fair Street NB LT/TH/RT 

Private Driveway SB LT/TH/RT 

 
 
 

289 
318 
78 

4 
 

368 
380 
79 
12 

 
342 
415 
84 

8 

 
 
 

0.1 
0.1 

17.5 
12.1 

 
0.2 
0.1 

18.2 
12.7 

 
0.2 
0.1 

19.1 
10.9 

 
 
 

A 
A 
C 
B 
 

A 
A 
C 
B 
 

A 
A 
C 
B 

 
 
 

0 
0 
1 
0 
 

0 
0 
1 
0 
 

0 
0 
2 
0 

 
 
 

332 
371 
86 

4 
 

429 
455 
87 
12 

 
402 
507 
93 

8 

 
 
 

0.1 
0.1 

21.4 
13.1 

 
0.2 
0.1 

23.5 
14.2 

 
0.2 
0.1 

26.3 
11.7 

 
 
 

A 
A 
C 
B 
 

A 
A 
C 
B 
 

A 
A 
D 
B 

 
 
 

0 
0 
2 
0 
 

0 
0 
2 
0 
 

0 
0 
2 
0 

 
 
 

332 
371 
86 

4 
 

429 
455 
87 
12 

 
402 
507 
93 

8 

 
 
 

0.1 
0.1 

21.4 
13.1 

 
0.2 
0.1 

23.5 
14.2 

 
0.2 
0.1 

26.3 
11.7 

 
 
 

A 
A 
C 
B 
 

A 
A 
C 
B 
 

A 
A 
D 
B 

 
 
 

0 
0 
2 
0 
 

0 
0 
2 
0 
 

0 
0 
2 
0 

 
8. Water Street at Federal Street 
 Weekday Morning: 
  Water Street EB TH/RT 
  Water Street WB LT/TH 
  Federal Street NB LT/ RT 
 Weekday Evening: 
  Water Street EB TH/RT 
  Water Street WB LT/TH 
  Federal Street NB LT/ RT 
 Saturday Midday: 
  Water Street EB TH/RT 
  Water Street WB LT/TH 
  Federal Street NB LT/ RT 

 
 
 

237 
314 
87 

 
332 
338 
77 

 
316 
397 
131 

 
 
 

0.0 
1.2 

15.2 
 

0.0 
0.9 

14.4 
 

0.0 
1.1 

18.2 

 
 
 

A 
A 
C 
 

A 
A 
B 
 

A 
A 
C 

 
 
 

0 
0 
1 
 

0 
0 
1 
 

0 
0 
2 

 
 
 

264 
367 
96 

 
390 
410 
85 

 
375 
488 
144 

 
 
 

0.0 
1.2 

17.6 
 

0.0 
0.9 

17.0 
 

0.0 
1.1 

25.0 

 
 
 

A 
A 
C 
 

A 
A 
C 
 

A 
A 
D 

 
 
 

0 
0 
2 
 

0 
0 
1 
 

0 
0 
3 

 
 
 

264 
367 
96 

 
390 
410 
85 

 
375 
488 
144 

 
 
 

0.0 
1.2 

17.6 
 

0.0 
0.9 

17.0 
 

0.0 
1.1 

25.0 

 
 
 

A 
A 
C 
 

A 
A 
C 
 

A 
A 
D 

 
 
 

0 
0 
2 
 

0 
0 
1 
 

0 
0 
3 

             
See notes at end of table. 
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Table 2 (Continued) 
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 
 

2018 Existing 
2028 Design Year 

with Existing Traffic Circulation 
2028 Design Year 

with Traffic Circulation Changes 
 

Unsignalized Intersection/Peak Hour/Movement 
 

Demanda 
 

Delayb 
 

LOSc 
Queued 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 
9. State  Street at Liberty Street 
 Weekday Morning: 
  Liberty Street WB LT 
  State Street SB TH 
 Weekday Evening: 
  Liberty Street WB LT 
  State Street SB TH 
 Saturday Midday: 
  Liberty Street WB LT 
  State Street SB TH 

 
 
 

91 
291 

 
57 

286 
 

94 
444 

 
 
 

10.1 
0.0 

 
9.9 
0.0 

 
11.0 

0.0 

 
 
 

B 
A 
 

A 
A 
 

B 
A 

 
 
 

1 
0 
 

1 
0 
 

1 
0 

 
 
 

101 
329 

 
63 

330 
 

104 
510 

 
 
 

10.3 
0.0 

 
10.1 

0.0 
 

11.6 
0.0 

 
 
 

B 
A 
 

B 
A 
 

B 
A 

 
 
 

1 
0 
 

1 
0 
 

1 
0 

 
 
 

101 
255 

 
63 

271 
 

104 
410 

 
 
 

10.1 
0.0 

 
9.9 
0.0 

 
11.0 

0.0 

 
 
 

B 
A 
 

A 
A 
 

B 
A 

 
 
 

1 
0 
 

1 
0 
 

1 
0 

             
10. Fair Street at Liberty Street  
 Weekday Morning: 
  Liberty Street EB LT/TH/RT 
  Liberty Street WB LT/TH/RT 
  Fair Street NB LT/TH/RT 
  Fair Street SB LT/TH/RT 
 Weekday Evening: 
  Liberty Street EB LT/TH/RT 
  Liberty Street WB LT/TH/RT 
  Fair Street NB LT/TH/RT 
  Fair Street SB LT/TH/RT 
 Saturday Midday: 
  Liberty Street EB LT/TH/RT 
  Liberty Street WB LT/TH/RT 
  Fair Street NB LT/TH/RT 
  Fair Street SB LT/TH/RT 

 
 

1 
57 

113 
11 

 
9 

63 
139 
29 

 
11 
64 

149 
19 

 
 

10.3 
10.5 

2.3 
2.3 

 
11.0 
10.6 

1.9 
1.8 

 
10.4 
11.2 

3.0 
0.4 

 
 

B 
B 
A 
A 
 

B 
B 
A 
A 
 

B 
B 
A 
A 

 
 

0 
1 
0 
0 
 

0 
1 
0 
0 
 

0 
1 
0 
0 

 
 

1 
62 

145 
12 

 
10 
70 

176 
33 

 
14 
70 

164 
21 

 
 

11.0 
11.2 

3.0 
2.3 

 
11.7 
11.1 

1.9 
1.8 

 
10.4 
11.6 

3.0 
0.4 

 
 

B 
B 
A 
A 
 

B 
B 
A 
A 
 

B 
B 
A 
A 

 
 

0 
1 
0 
0 
 

0 
1 
0 
0 
 

0 
1 
0 
0 

 
 

1 
62 

145 
12 

 
10 
70 

176 
33 

 
14 
70 

164 
21 

 
 

11.0 
11.2 

3.0 
2.3 

 
11.7 
11.1 

1.9 
1.8 

 
10.4 
11.6 

3.0 
0.4 

 
 

B 
B 
A 
A 
 

B 
B 
A 
A 
 

B 
B 
A 
A 

 
 

0 
1 
0 
0 
 

0 
1 
0 
0 
 

0 
1 
0 
0 

 
11. Federal Street at Liberty Street  
 Weekday Morning: 
  Liberty Street EB LT/RT 
  Federal Street NB LT/TH 
  Federal Street SB TH/RT 
 Weekday Evening: 
  Liberty Street EB LT/RT 
  Federal Street NB LT/TH 
  Federal Street SB TH/RT 
 Saturday Midday: 
  Liberty Street EB LT/RT 
  Federal Street NB LT/TH 
  Federal Street SB TH/RT 

 
 
 

23 
147 
91 

 
20 

141 
121 

 
26 

175 
135 

 
 
 

9.3 
1.7 
0.0 

 
10.0 

2.0 
0.0 

 
9.6 
1.3 
0.0 

 
 
 

A 
A 
A 
 

A 
A 
A 
 

A 
A 
A 

 
 
 

0 
0 
0 
 

0 
0 
0 
 

0 
0 
1 

 
 
 

25 
182 
100 

 
22 

156 
133 

 
29 

193 
149 

 
 
 

10.3 
2.3 
0.0 

 
10.2 

2.1 
0.0 

 
9.8 
1.3 
0.0 

 
 
 

B 
A 
A 
 

B 
A 
A 
 

A 
A 
A 

 
 
 

0 
0 
0 
 

0 
0 
0 
 

0 
0 
0 

 
 
 

25 
182 
100 

 
22 

156 
133 

 
29 

193 
149 

 
 
 

10.3 
2.3 
0.0 

 
10.2 

2.1 
0.0 

 
9.8 
1.3 
0.0 

 
 
 

B 
A 
A 
 

B 
A 
A 
 

A 
A 
A 

 
 
 

0 
0 
0 
 

0 
0 
0 
 

0 
0 
0 

             
See notes at end of table. 



 

G:\7992 Newburyport, MA\Memos\Downtown Newburyport TIA 07_19.docx 16  

Table 2 (Continued) 
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 
 

2018 Existing 
2028 Design Year 

with Existing Traffic Circulation 

 
2028 Design Year 

with Traffic Circulation Changes 
 

Unsignalized Intersection/Peak Hour/Movement 
 

Demanda 
 

Delayb 
 

LOSc 
Queued 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 
12. State Street at Essex Street 
 Weekday Morning: 
  Essex Street WB LT 
  State Street SB TH 
 Weekday Evening: 
  Essex Street WB LT 
  State Street SB TH 
 Saturday Midday: 
  Essex Street WB LT 
  State Street SB TH 

 
 
 

37 
382 

 
48 

343 
 

69 
514 

 
 
 

10.0 
0.0 

 
10.0 

0.0 
 

10.8 
0.0 

 
 
 

A 
A 
 

A 
A 
 

B 
A 

 
 
 

0 
0 
 

0 
0 
 

1 
0 

 
 
 

42 
430 

 
53 

393 
 

76 
614 

 
 
 

10.2 
0.0 

 
10.2 

0.0 
 

11.4 
0.0 

 
 
 

B 
A 
 

B 
A 
 

B 
A 

 
 
 

1 
0 
 

1 
0 
 

1 
0 

 
 
 

42 
356 

 
53 

334 
 

76 
514 

 
 
 

9.9 
0.0 

 
10.1 

0.0 
 

10.9 
0.0 

 
 
 

A 
A 
 

B 
A 
 

B 
A 

 
 
 

1 
0 
 

1 
0 
 

1 
0 

 
13. Fair Street at Essex Street 
 Weekday Morning: 
  Fair Street NB LT/TH 
  Fair Street SB TH/RT 
 Weekday Evening: 
  Fair Street NB LT/TH 
  Fair Street SB TH/RT 
 Saturday Midday: 
  Fair Street NB LT/TH 
  Fair Street SB TH/RT 

 
 
 

130 
11 

 
165 
43 

 
179 
31 

 
 
 

1.5 
0.0 

 
1.7 
0.0 

 
2.1 
0.0 

 
 
 

A 
A 
 

A 
A 
 

A 
A 

 
 
 

0 
0 
 

0 
0 
 

0 
0 

 
 
 

145 
12 

 
182 
47 

 
197 
34 

 
 
 

1.6 
0.0 

 
1.7 
0.0 

 
2.1 
0.0 

 
 
 

A 
A 
 

A 
A 
 

A 
A 

 
 
 

0 
0 
 

0 
0 
 

0 
0 

 
 
 

145 
12 

 
182 
47 

 
197 
34 

 
 
 

1.6 
0.0 

 
1.7 
0.0 

 
2.1 
0.0 

 
 
 

B 
A 
 

A 
A 
 

A 
A 

 
 
 

0 
0 
 

0 
0 
 

0 
0 

 
14. Green Street at Pleasant Street  
 Weekday Morning: 

Pleasant Street EB LT/RT 
  Pleasant Street WB LT/TH/RT 
  Green Street NB LT/TH 
 Weekday Evening: 
  Pleasant Street EB LT/RT 
  Pleasant Street WB LT/TH/RT 

Green Street NB LT/TH 
 Saturday Midday: 
  Pleasant Street EB LT/RT 
  Pleasant Street WB LT/TH/RT 

Green Street NB LT/TH 

 
 
 

-- 
108 
238 

 
-- 

125 
279 

 
-- 

187 
260 

 
 
 

-- 
9.5 
0.0 

 
-- 

9.6 
0.0 

 
-- 

10.3 
0.0 

 
 
 

-- 
A 
A 
 

-- 
A 
A 
 

-- 
B 
A 

 
 
 

-- 
1 
0 
 

-- 
1 
0 
 

-- 
1 
0 

 
 
 

-- 
121 
274 

 
-- 

138 
324 

 
-- 

206 
312 

 
 
 

-- 
9.6 
0.0 

 
-- 

9.9 
0.0 

 
-- 

10.8 
0.0 

 
 
 

-- 
A 
A 
 

-- 
A 
A 
 

-- 
B 
A 

 
 
 

-- 
1 
0 
 

-- 
1 
0 
 

-- 
1 
0 

 
 
 

188 
121 
250 

 
251 
138 
279 

 
197 
206 
287 

 
 
 

10.1 
11.6 

2.3 
 

11.4 
13.4 

2.8 
 

11.5 
16.5 

2.3 

 
 
 

B 
B 
A 
 

B 
B 
A 
 

B 
C 
A 

 
 
 

1 
1 
0 
 

2 
1 
0 
 

1 
3 
0 

             
See notes at end of table. 
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Table 2 (Continued) 
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 
 

2018 Existing 
2028 Design Year 

with Existing Traffic Circulation 

 
2028 Design Year 

with Traffic Circulation Changes 
 
 

Unsignalized Intersection/Peak Hour/Movement 
 

Demanda 
 

Delayb 
 

LOSc 
Queued 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 
15. State Street at Pleasant Street  
 Weekday Morning: 
  State Street SB TH/RT 
 Weekday Evening: 
  State Street SB TH/RT 
 Saturday Midday: 
  State Street SB TH/RT 

 
 
 

417 
 

390 
 

581 

 
 
 

0.0 
 

0.0 
 

0.0 

 
 
 

A 
 

A 
 

A 

 
 
 

0 
 

0 
 

0 

 
 
 

470 
 

445 
 

662 

 
 
 

0.0 
 

0.0 
 

0.0 

 
 
 

A 
 

A 
 

A 

 
 
 

0 
 

0 
 

0 

 
 
 

396 
 

386 
 

562 

 
 
 

0.0 
 

0.0 
 

0.0 

 
 
 

A 
 

A 
 

A 

 
 
 

0 
 

0 
 

0 
 
16. State Street at Temple Street 
 and Prince Place 
 Weekday Morning: 
  Prince Place EB TH/RT 
  Temple Street WB LT/TH 
  State Street SB TH/ RT 
 Weekday Evening: 
  Prince Place EB TH/RT 
  Temple Street WB LT/TH 
  State Street SB TH/ RT 
 Saturday Midday: 
  Prince Place EB TH/RT 
  Temple Street WB LT/TH 
  State Street SB TH/ RT 

 
 
 
 

11 
104 
257 

 
39 
90 

277 
 

13 
87 

341 

 
 
 
 

9.4 
10.5 

0.0 
 

9.5 
10.6 

0.0 
 

9.4 
10.9 

0.0 

 
 
 
 

A 
B 
A 
 

A 
B 
A 
 

A 
B 
A 

 
 
 
 

0 
1 
0 
 

0 
1 
0 
 

0 
1 
0 

 
 
 
 

12 
115 
292 

 
43 
99 

320 
 

14 
96 

397 

 
 
 
 

9.5 
10.9 

0.0 
 

9.7 
11.1 

0.0 
 

9.6 
11.4 

0.0 

 
 
 
 

A 
B 
A 
 

A 
B 
A 
 

A 
B 
A 

 
 
 
 

0 
1 
0 
 

1 
1 
0 
 

0 
1 
0 

 
 
 
 

12 
115 
218 

 
43 
99 

261 
 

14 
96 

297 

 
 
 
 

9.3 
10.4 

0.0 
 

9.5 
10.7 

0.0 
 

9.2 
10.7 

0.0 

 
 
 
 

A 
B 
A 
 

A 
B 
A 
 

A 
B 
A 

 
 
 
 

0 
1 
0 
 

1 
1 
0 
 

0 
1 
0 

 
17. Fair Street at Temple Street 
 Weekday Morning: 

Temple Street WB LT/TH/RT 
  Fair Street NB LT/TH 
  Fair Street SB TH/RT 
 Weekday Evening: 

Temple Street WB LT/TH/RT 
  Fair Street NB LT/TH 
  Fair Street SB TH/RT 
 Saturday Midday: 

Temple Street WB LT/TH/RT 
  Fair Street NB LT/TH 
  Fair Street SB TH/RT 

 
 
 

15 
162 
27 

 
10 

212 
50 

 
20 

198 
32 

 
 
 

7.5 
8.1 
6.7 

 
7.6 
8.7 
7.0 

 
7.5 
8.3 
6.9 

 
 
 

A 
A 
A 
 

A 
A 
A 
 

A 
A 
A 

 
 
 

0 
1 
0 
 

0 
1 
0 
 

0 
1 
0 

 
 
 

16 
180 
30 

 
11 

234 
55 

 
22 

218 
36 

 
 
 

7.5 
8.3 
6.7 

 
7.7 
9.0 
7.1 

 
7.6 
8.5 
6.9 

 
 
 

A 
A 
A 
 

A 
A 
A 
 

A 
A 
A 

 
 
 

0 
1 
0 
 

0 
2 
1 
 

0 
1 
0 

 
 
 

16 
180 
30 

 
11 

234 
55 

 
22 

218 
36 

 
 
 

7.5 
8.3 
6.7 

 
7.7 
9.0 
7.1 

 
7.6 
8.5 
6.9 

 
 
 

A 
A 
A 
 

A 
A 
A 
 

A 
A 
A 

 
 
 

0 
1 
0 
 

0 
2 
1 
 

0 
1 
0 

             
See notes at end of table. 
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Table 2 (Continued) 
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

  
2018 Existing 

2028 Design Year 
with Existing Traffic Circulation 

 
2028 Design Year 

with Traffic Circulation Changes 
 

Unsignalized Intersection/Peak Hour/Movement 
 

Demanda 
 

Delayb 
 

LOSc 
Queued 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 
18. Titcomb Street at Court Street  
 and Washington Street 
 Weekday Morning: 
  Washington Street EB LT/TH/RT 
  Washington Street WB LT/TH/RT 
  Court Street NB LT/TH/RT 
  Titcomb Street SB LT/TH/RT 
 Weekday Evening: 
  Washington Street EB LT/TH/RT 
  Washington Street WB LT/TH/RT 
  Court Street NB LT/TH/RT 
  Titcomb Street SB LT/TH/RT 
 Saturday Midday: 
  Washington Street EB LT/TH/RT 
  Washington Street WB LT/TH/RT 
  Court Street NB LT/TH/RT 
  Titcomb Street SB LT/TH/RT 

 
 
 
 

26 
9 
4 

81 
 

44 
14 
10 

128 
 

25 
14 

5 
143 

 
 
 
 

0.0 
2.4 
8.9 
9.5 

 
0.0 
5.8 
9.5 

10.1 
 

0.0 
3.6 
9.1 

10.2 

 
 
 
 

A 
A 
A 
A 
 

A 
A 
A 
B 
 

A 
A 
A 
B 

 
 
 
 

0 
0 
0 
1 
 

0 
0 
0 
1 
 

0 
0 
0 
1 

 
 
 
 

28 
10 

4 
95 

 
48 
15 
11 

157 
 

28 
16 

5 
173 

 
 
 
 

0.0 
2.4 
9.0 
9.6 

 
0.0 
5.9 
9.7 

10.3 
 

0.0 
3.6 
9.2 

10.4 

 
 
 
 

A 
A 
A 
A 
 

A 
A 
A 
B 
 

A 
A 
A 
B 

 
 
 
 

0 
0 
0 
1 
 

0 
0 
0 
1 
 

0 
0 
0 
1 

 
 
 
 

28 
35 

4 
-- 

 
48 
54 
11 
-- 

 
28 
53 

5 
-- 

 
 
 
 

1.3 
0.6 
8.6 

-- 
 

0.8 
1.6 
9.1 

-- 
 

0.3 
1.1 
8.6 

-- 

 
 
 
 

A 
A 
A 
-- 
 

A 
A 
A 
-- 
 

A 
A 
A 
-- 

 
 
 
 

0 
0 
0 
-- 

 
0 
0 
0 
-- 

 
0 
0 
0 
-- 

 
19. Green Street at Washington Street  
 and Harris Street 
 Weekday Morning: 
  Washington Street EB LT/TH/RT 
  Green Street NB LT/TH/RT 

Green Street SB LT/TH/RT 
 Weekday Evening: 
  Washington Street EB LT/TH/RT 
  Green Street NB LT/TH/RT 

Green Street SB LT/TH/RT 
 Saturday Midday: 
  Washington Street EB LT/TH/RT 
  Green Street NB LT/TH/RT 

Green Street SB LT/TH/RT 

 
 
 
 

36 
263 

-- 
 

73 
336 

-- 
 

45 
248 

-- 

 
 
 
 

9.6 
0.0 

-- 
 

10.1 
0.0 

-- 
 

9.7 
0.0 

-- 

 
 
 
 

A 
A 
-- 
 

B 
A 
-- 
 

A 
A 
-- 

 
 
 
 

0 
0 
-- 

 
1 
0 
-- 

 
0 
0 
-- 

 
 
 
 

39 
302 

-- 
 

81 
385 

-- 
 

49 
299 

-- 

 
 
 
 

9.8 
0.0 

-- 
 

10.4 
0.0 

-- 
 

10.0 
0.0 

-- 

 
 
 
 

A 
A 
-- 
 

B 
A 
-- 
 

B 
A 
-- 

 
 
 
 

0 
0 
-- 

 
1 
0 
-- 

 
1 
0 
-- 

 
 
 
 

15 
302 
150 

 
41 

385 
181 

 
24 

299 
249 

 
 
 
 

12.0 
0.4 
0.0 

 
13.9 

0.3 
0.0 

 
13.5 

0.2 
0.0 

 
 
 
 

B 
A 
A 
 

B 
A 
A 
 

B 
A 
A 

 
 
 
 

0 
0 
0 
 

1 
0 
0 
 

0 
0 
0 

             
See notes at end of table. 
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Table 2 (Continued) 
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 
 

2018 Existing 
2028 Design Year 

with Existing Traffic Circulation 

 
2028 Design Year 

with Traffic Circulation Changes 
 

Unsignalized Intersection/Peak Hour/Movement 
 

Demanda 
 

Delayb 
 

LOSc 
Queued 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 
20. Fair Street at Fruit Street  
 and Prospect Street 
 Weekday Morning: 
  Prospect Street EB LT/TH 
  Fruit Street NB TH /TH 
  Fair Street SB LT 
 Weekday Evening: 
  Prospect Street EB LT/TH 
  Fruit Street NB TH /TH 
  Fair Street SB LT 
 Saturday Midday: 
  Prospect Street EB LT/TH 
  Fruit Street NB TH /TH 
  Fair Street SB LT 

 
 
 
 

44 
140 

4 
 

51 
181 
12 

 
64 

169 
7 

 
 
 
 

9.7 
0.0 
7.5 

 
10.3 

0.0 
7.7 

 
10.0 

0.0 
7.6 

 
 
 
 

A 
A 
A 
 

B 
A 
A 
 

A 
A 
A 

 
 
 
 

0 
0 
0 
 

1 
0 
0 
 

1 
0 
0 

 
 
 
 

49 
155 

4 
 

57 
200 
13 

 
71 

189 
8 

 
 
 
 

9.8 
0.0 
7.5 

 
10.5 

0.0 
7.7 

 
10.3 

0.0 
7.6 

 
 
 
 

A 
A 
A 
 

B 
A 
A 
 

B 
A 
A 

 
 
 
 

0 
0 
0 
 

1 
0 
0 
 

1 
0 
0 

 
 
 
 

49 
155 

4 
 

57 
200 
13 

 
71 

189 
8 

 
 
 
 

9.8 
0.0 
7.5 

 
10.5 

0.0 
7.7 

 
10.3 

0.0 
7.6 

 
 
 
 

A 
A 
A 
 

B 
A 
A 
 

B 
A 
A 

 
 
 
 

0 
0 
0 
 

1 
0 
0 
 

1 
0 
0 

 
21. High Street at Kent Street  
 Weekday Morning: 
  High Street EB LT/TH 
  High Street WB TH/RT 
  Kent Street SB LT/RT 
 Weekday Evening: 
  High Street EB LT/TH 
  High Street WB TH/RT 
  Kent Street SB LT/RT 
 Saturday Midday: 
  High Street EB LT/TH 
  High Street WB TH/RT 
  Kent Street SB LT/RT 

 
 
 

631 
604 
85 

 
656 
694 
68 

 
700 
720 
62 

 
 
 

0.4 
0.0 

35.6 
 

0.7 
0.0 

32.9 
 

0.5 
0.0 

31.3 

 
 
 

A 
A 
E 
 

A 
A 
D 
 

A 
A 
D 

 
 
 

0 
0 
3 
 

0 
0 
2 
 

0 
0 
2 

 
 
 

707 
675 
94 

 
736 
778 
75 

 
791 
811 
69 

 
 
 

0.4 
0.0 

>50.0 
 

0.7 
0.0 

>50.0 
 

0.5 
0.0 

>50.0 

 
 
 

A 
A 
F 
 

A 
A 
F 
 

A 
A 
F 

 
 
 

0 
0 
4 
 

0 
0 
3 
 

0 
0 
3 

 
 
 

707 
675 
94 

 
736 
778 
75 

 
791 
811 
69 

 
 
 

0.4 
0.0 

>50.0 
 

0.7 
0.0 

>50.0 
 

0.5 
0.0 

>50.0 

 
 
 

A 
A 
F 
 

A 
A 
F 
 

A 
A 
F 

 
 
 

0 
0 
4 
 

0 
0 
3 
 

0 
0 
3 

             
See notes at end of table.  
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Table 2 (Continued) 
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

  
2018 Existing 

2028 Design Year 
with Existing Traffic Circulation 

 
2028 Design Year 

with Traffic Circulation Changes 
 

Unsignalized Intersection/Peak Hour/Movement 
 

Demanda 
 

Delayb 
 

LOSc 
Queued 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 
22. High Street at Winter Street  
 and Cory Avenue 
 Weekday Morning: 
  High Street EB TH/RT 
  High Street WB LT/TH 
  Cory Avenue NB LT/RT 
  Winter Street SB LT/TH/RT 
 Weekday Evening: 
  High Street EB TH/RT 
  High Street WB LT/TH 
  Cory Avenue NB LT/RT 
  Winter Street SB LT/TH/RT 
 Saturday Midday: 
  High Street EB TH/RT 
  High Street WB LT/TH 
  Cory Avenue NB LT/RT 
  Winter Street SB LT/TH/RT 

 
 
 
 

552 
488 

8 
74 

 
698 
578 

3 
104 

 
672 
636 

4 
102 

 
 
 
 

0.0 
0.2 

20.9 
23.6 

 
0.0 
0.2 

13.1 
38.1 

 
0.0 
0.2 

42.9 
34.1 

 
 
 
 

A 
A 
C 
C 
 

A 
A 
B 
E 
 

A 
A 
E 
D 

 
 
 
 

0 
0 
0 
2 
 

0 
0 
0 
3 
 

0 
0 
0 
3 

 
 
 
 

619 
540 

9 
90 

 
882 
636 

3 
124 

 
760 
705 

4 
127 

 
 
 
 

0.0 
0.2 

24.3 
31.6 

 
0.0 
0.1 

15.4 
>50.0 

 
0.0 
0.3 

>50.0 
>50.0 

 
 
 
 

A 
A 
C 
D 
 

A 
A 
C 
F 
 

A 
A 
F 
F 

 
 
 
 

0 
0 
1 
2 
 

0 
0 
0 
6 
 

0 
0 
1 
5 

 
 
 
 

619 
540 

9 
90 

 
882 
636 

3 
124 

 
760 
705 

4 
127 

 
 
 
 

0.0 
0.2 

24.3 
31.6 

 
0.0 
0.1 

15.4 
>50.0 

 
0.0 
0.3 

>50.0 
>50.0 

 
 
 
 

A 
A 
C 
D 
 

A 
A 
C 
F 
 

A 
A 
F 
F 

 
 
 
 

0 
0 
1 
2 
 

0 
0 
0 
6 
 

0 
0 
1 
5 

 
23. High Street at Summer Street  
 and Vernon Street 
 Weekday Morning: 
  High Street EB LT/TH 
  High Street WB TH/RT 
  Vernon Street NB LT/TH/RT 
 Weekday Evening: 
  High Street EB LT/TH 
  High Street WB TH/RT 
  Vernon Street NB LT/TH/RT 
 Saturday Midday: 
  High Street EB LT/TH 
  High Street WB TH/RT 
  Vernon Street NB LT/TH/RT 

 
 
 
 

521 
523 

6 
 

796 
612 

0 
 

662 
700 

0 

 
 
 
 

0.7 
0.0 

20.1 
 

0.9 
0.0 
0.0 

 
1.3 
0.0 
0.0 

 
 
 
 

A 
A 
C 
 

A 
A 
A 
 

A 
A 
A 

 
 
 
 

0 
0 
0 
 

1 
0 
0 
 

1 
0 
0 

 
 
 
 

585 
579 

6 
 

890 
678 

0 
 

749 
776 

0 

 
 
 
 

0.8 
0.0 

23.7 
 

1.0 
0.0 
0.0 

 
1.6 
0.0 
0.0 

 
 
 
 

A 
A 
C 
 

A 
A 
A 
 

A 
A 
A 

 
 
 
 

0 
0 
0 
 

1 
0 
0 
 

1 
0 
0 

 
 
 
 

585 
579 

6 
 

890 
678 

0 
 

749 
776 

0 

 
 
 
 

0.8 
0.0 

23.7 
 

1.0 
0.0 
0.0 

 
1.6 
0.0 
0.0 

 
 
 
 

A 
A 
C 
 

A 
A 
A 
 

A 
A 
A 

 
 
 
 

0 
0 
0 
 

1 
0 
0 
 

1 
0 
0 

             
See notes at end of table.  
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Table 2 (Continued) 
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

  
2018 Existing 

2028 Design Year 
with Existing Traffic Circulation 

 
2028 Design Year 

with Traffic Circulation Changes 
 

Unsignalized Intersection/Peak Hour/Movement 
 

Demanda 
 

Delayb 
 

LOSc 
Queued 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 
24. High Street at Market Street  
 Weekday Morning: 
  High Street EB LT/TH 
  High Street WB TH/RT 
  Market Street SB LT/RT 
 Weekday Evening: 
  High Street EB LT/TH 
  High Street WB TH/RT 
  Market Street SB LT/RT 
 Saturday Midday: 
  High Street EB LT/TH 
  High Street WB TH/RT 
  Market Street SB LT/RT 

 
 
 

475 
491 
36 

 
733 
609 
52 

 
573 
705 
53 

 
 
 

0.5 
0.0 

16.2 
 

0.6 
0.0 

25.0 
 

0.3 
0.0 

22.6 

 
 
 

A 
A 
C 
 

A 
A 
D 
 

A 
A 
C 

 
 
 

0 
0 
1 
 

0 
0 
1 
 

0 
0 
1 

 
 
 

526 
543 
40 

 
811 
673 
62 

 
635 
778 
62 

 
 
 

0.5 
0.0 

18.1 
 

0.6 
0.0 

35.4 
 

0.3 
0.0 

29.0 

 
 
 

A 
A 
C 
 

A 
A 
E 
 

A 
A 
D 

 
 
 

0 
0 
1 
 

0 
0 
2 
 

0 
0 
2 

 
 
 

526 
543 
40 

 
811 
673 
62 

 
635 
778 
62 

 
 
 

0.5 
0.0 

18.1 
 

0.6 
0.0 

35.4 
 

0.3 
0.0 

29.0 

 
 
 

A 
A 
C 
 

A 
A 
E 
 

A 
A 
D 

 
 
 

0 
0 
1 
 

0 
0 
2 
 

0 
0 
2 

 
27. High Street at Fruit Street  
 Weekday Morning: 
  High Street EB LT/TH 
  High Street WB TH/RT 
 Weekday Evening: 
  High Street EB LT/TH 
  High Street WB TH/RT 
 Saturday Midday: 
  High Street EB LT/TH 
  High Street WB TH/RT 

 
 
 

482 
437 

 
737 
463 

 
667 
485 

 
 
 

2.3 
0.0 

 
1.7 
0.0 

 
1.9 
0.0 

 
 
 

A 
A 
 

A 
A 
 

A 
A 

 
 
 

1 
0 
 

1 
0 
 

1 
0 

 
 
 

541 
491 

 
830 
52 

 
758 
560 

 
 
 

2.4 
0.0 

 
1.7 
0.0 

 
2.0 
0.0 

 
 
 

A 
A 
 

A 
A 
 

A 
A 

 
 
 

1 
0 
 

1 
0 
 

1 
0 

 
 
 

541 
491 

 
830 
52 

 
758 
560 

 
 
 

2.4 
0.0 

 
1.7 
0.0 

 
2.0 
0.0 

 
 
 

A 
A 
 

A 
A 
 

A 
A 

 
 
 

1 
0 
 

1 
0 
 

1 
0 

             
aDemand in vehicles per hour. 
bAverage control delay per vehicle (in seconds). 
cLevel-of-Service. 
dQueue length in vehicles. 
NB = northbound; SB = southbound; EB = eastbound; WB = westbound;  LT = left-turning movements; TH = through movements; RT = right-turning movements. 
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SUMMARY 
 
VAI has completed a detailed assessment of traffic patterns and operating conditions within the Downtown 
North area of Newburyport, Massachusetts.  Specifically, this assessment has reviewed vehicle, pedestrian 
and bicycle volumes within the Downtown North area (defined as the area between High Street and 
Merrimack Street/Water Street, and situated between Kent Street and Federal Street) under summer month 
conditions, and included a review of traffic operations (motorist delays, vehicle queuing and levels of 
service) under existing (2018) and future conditions (2028) with consideration of planned future 
development and pending changes to traffic circulation patterns within the study area. 
 
Based on this assessment, we have determined that the traffic circulation changes recommended by TSAC 
along Green Street, Pleasant Street and Titcomb Street to address potential impacts related to the opening 
of the Titcomb Street Garage will result in an overall improvement in access and circulation within the 
study area of this assessment.  While no material improvement in operating conditions was identified at 
the unsignalized intersections within the study area, the recommended traffic circulation changes did not 
result in a degradation in operating conditions.  Improvements in operating conditions for specific 
movements are predicted to occur at the Merrimac Street/Green Street, High Street/Green Street and 
High Street/State Street intersections with the traffic circulation changes recommended by TSAC. 
 
In consideration of these findings, we have recommended that the following improvements be undertaken 
within the study area: 
 
Green Street/High Street – The traffic signal at this intersection should be modified to incorporate the 
Green Street southbound approach into the traffic signal system and the existing traffic signal equipment 
should be updated. 
 
Regulatory and Wayfinding Signs – A review of regulatory and wayfinding signs within the street grid that 
will be impacted by the recommended traffic circulation changes should be undertaken to ensure that the 
appropriate signs are installed and any conflicting signs are removed. 
 
In addition to the above recommendations, the installation of traffic control signals at the 
Merrimac Street/Route 1 ramp intersections continues to be justified in order to improve access to the 
Downtown and the waterfront, and to facilitate the safe conveyance of vehicles, pedestrians and bicyclists 
within the study area. 
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