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SECTION 1: EXECUTIVE SUMMARY

Bayside Engineering has prepared this study to assess the traffic impact and to evaluate the
access requirements of a proposed detox facility, Commonwealth Detox, to be located at
140 Haverhill Street in Andover, Massachusetts. Commonwealth Detox will consist of
approximately 39,000 square feet (sf) of space. A second building, comprising 9,180 sf
will house Topsail, an existing out-patient facility.
This report identifies existing traffic operating parameters on key roadways and
intersections within the study area, evaluates the anticipated traffic volume increases as a
result of the proposed project, analyzes the project’s traffic-related impacts, determines the
projects access/egress requirements and identifies appropriate mitigating measures
designed to minimize the traffic-related impacts created by the project. The following
provides a brief summary of the project and the study’s findings.

PROJECT DESCRIPTION
The site is in the northwest corner of the intersection of Haverhill Street (Route 133) and
High Street. Currently, the site consists of Doctors Park I and Doctors Park II. Two
driveways currently serve the site, one from Haverhill Street and one from High Street.
The current development proposal consists of construction of two buildings. The first
building, consisting of 39,000 gross square feet of space will include a sixty-four (64) bed
Acute Treatment Services (ATS) facility and the Clinical Stabilization Services (CSS)
facility, to be known as Commonwealth Detox. The second building will consist of a 9,180
square foot (sf) out-patient facility (Topsail) that is currently operating in the existing
Doctors Park I building and will be relocated.
Commonwealth Detox will have 34 bedrooms with 64 beds. The first floor will have small
offices, a cafeteria and a large group room. The second floor will have a lobby, an exam
room, a nurses' station, two (2) bathrooms with showers, a community room, and several
sitting areas. The third floor will have several small offices, two (2) medium size group
rooms, a nurses' station, an exercise room, and an open lounge area.
1
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Topsail will have an entrance lobby, several small offices, and group meeting rooms on the
first floor. The second floor will have clinical staff offices, a conference room and a staff
break room. The basement level will have a lunchroom with a small kitchen area,
mechanical room, and access to a terrace at the back of the building.
The Commonwealth Detox facility will provide the medical equivalent of withdrawal and
detoxification services (in-patient) and the non-medical component of addressing
withdrawal on an out-patient basis. Topsail provides clinical addiction recovery services.
The two buildings will replace the existing Doctors Park I building. Access would continue
to be provided by way of the driveways to Haverhill Street and High Street. Figure 1 shows
the site location in relation to the surrounding area.

SITE

QUIRK COURT

Figure 1
Site Location Map
Butcher Boy
Marketplace

STUDY METHODOLOGY
This study has been prepared in three stages. The first stage involved an assessment of
existing conditions within the study area and included an inventory of roadway geometrics,
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pedestrian and bicycle facilities and public transportation services. Existing traffic counts
were performed at the study area intersections.
In the second stage of the study, future traffic conditions were projected and analyzed.
Specific travel demand forecasts for the project were assessed along with future traffic
demands due to expected traffic growth independent of the proposed project. In
accordance with Massachusetts Department of Transportation (MassDOT) and Executive
Office of Environmental Affairs (EEA) guidelines, the year 2028 was selected as the basis
for modeling future transportation impacts of the proposed development to reflect a sevenyear planning horizon.
The third stage of the study presents and evaluates measures to address traffic issues, if
any, and necessary improvements to accommodate the development.

STUDY AREA
Roadway geometry and traffic control information was collected for the following
intersections:
•
•
•

Haverhill Street and High Street
Haverhill Street and Existing Site Driveway
High Street and Existing Site Driveway

EXISTING CONDITIONS
Evaluation of existing conditions within the study area includes a description of roadway
geometrics, traffic constraints, land uses at the intersections, and quantification of traffic
volumes.
Existing Traffic Volumes
To establish base traffic conditions within the study area, manual turning movement and
vehicle classification counts were originally obtained in December 2021. Peak-period
turning movement counts were conducted during the weekday morning (7:00 to 9:00 AM)
and weekday evening (4:00 to 6:30 PM) periods. Daily traffic counts were conducted on
Haverhill Street and on High Street for a two (2) day weekday period using automatic
traffic recorders (ATR).
The traffic-volume data gathered as part of this study was collected during the month of
December 2021. Data from the MassDOT was reviewed to determine the monthly
variations of the traffic volumes. Seasonal adjustment factors compiled by MassDOT
along with data from a continuous MassDOT count station (Station In No. 502) on
Turnpike Street (Route 114) near Merrimack College were reviewed. Based on the
MassDOT data, December volumes were slightly lower than average month volumes
3
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(approximately 2%). The data from MassDOT’s seasonal summary also shows that
December is lower than average (approximately 13%). Therefore, the December count
data was adjusted upward by a factor of 1.13 to represent average month conditions. Using
the higher adjustment factor would account for any impact to Merrimack College
attendance (it was Final’s week when the traffic counts were performed).
Due to the COVID pandemic, counts are also currently lower than normal. Traffic volume
data from a count station (Station ID No. 255018 – Haverhill Street at North Andover
Townline) was reviewed. The recorded 2021 counts were compared to 2018 counts
projected to 2021 (using an annual compounded growth rate of 0.5%). The comparison
shows 2021 counts are approximately 13% lower than pre-COVID counts. Therefore, the
adjusted count data was further adjusted upward by a factor of 1.13 to represent preCOVID conditions.
Haverhill Street was recorded to carry approximately 15,350 vehicles per day (vpd) west
of High Street on a weekday. During the weekday morning peak hour, approximately
1,244 vehicles per hour (vph) were recorded, and during the weekday evening peak hour,
approximately 1,422 vph were recorded.
High Street was recorded to carry approximately 7,800 vpd north of Haverhill Street on a
weekday. During the weekday morning peak hour, approximately 432 vph were recorded,
and during the weekday evening peak hour, approximately 761 vph were recorded.
Vehicle Speeds
Existing speed data for Haverhill Street and High Street was also collected using the ATRs.
The average speed of vehicles travelling eastbound or westbound on Haverhill Street was
found to be 27 and 34 mph, respectively. The 85th percentile speed was found to be 34
mph for eastbound vehicles and 38 mph for westbound vehicles.
The average speed of vehicles travelling northbound or southbound on High Street was
found to be 32 and 31 mph, respectively. The 85th percentile speed was found to be 37
mph for northbound vehicles and 35 mph for southbound vehicles.
The 85th percentile speed is the speed at which sight distances are evaluated.
Motor Vehicle Crash Data
Motor vehicle crash data for the study area intersections and roadways were obtained from
the MassDOT Crash Portal for 2015 through 2021. The motor vehicle crash data was
reviewed to determine crash trends in the study area. Thirty-four (34) crashes have been
reported during the seven-year interval at the study area intersections. Of the thirty-four
(34) crashes, thirty-three (33) crashes were reported at the intersection of Haverhill Street
and High Street. No fatalities were reported during the seven-year interval. No crashes
were reported at the High Street driveway intersection.

4
Q:\Projects\21 PROJECTS\2213004 - 140 MEDICO INC Prop Rehab Facility, Andover\Traffic\Reports\TIAS 011922 F.docx

Public Transportation
The Merrimack Valley Regional Transportation Authority (MVRTA) was reviewed for
available public transportation services. Bus Route 21, the Andover Shuttle, provides
service along Haverhill Street and to the existing Doctors Park. The route runs between
the Andover Senior Center and the North Andover Mall. Currently, this bus route has stops
within the existing Doctors Park. Route 21 bus service is provided Monday through Friday
from 8:10 AM to 6:28 PM. There is no Saturday or Sunday service.
Bus Route 32 provides service from the Buckley Transportation Center in Lawrence to the
intersection of School Street and Main Street in Andover. This route travels along North
Main Street (Route 28) which is approximately 3/4 miles west of the site. Route 32 bus
service is provided Monday through Friday from 5:30 AM to 7:24 PM. Saturday service
is provided from 7:00 AM to 6:45 PM. There is no Sunday service.
Bus Route 33 provides service from the Buckley Transportation Center in Lawrence to the
North Andover Mall. Route 33 bus service is provided Monday through Friday from 5:20
AM to 7:20 PM. Saturday service is provided from 7:00 AM to 6:40 PM. There is no
Sunday service.
The MBTA commuter rail also provides service to Andover on the Haverhill Line. The
closest stop is at 17 Railroad Street is approximately two (2) miles from the site. Service
is provided Monday through Friday from 5:43 AM to 11:45 PM and Saturday and Sunday
from 5:51 AM to 11:45 PM.

PROBABLE IMPACTS OF THE PROJECT
No-Build Traffic Volumes
To determine the impact of site-generated traffic volumes generated by the project on the
roadway network under future conditions, baseline traffic volumes in the study area were
projected to the year 2028. Traffic volumes on the roadway network at that time, in the
absence of the proposed project, would include existing traffic, new traffic due to general
background traffic growth, and traffic related to specific developments by others expected
to be completed by 2028. The Central Transportation Planning Staff (CTPS) was
contacted to determine an appropriate growth rate. CTPS indicated growth in the area is
0.33 percent. A 0.5% compounded growth rate was used in this study.
Discussions with the Town of Andover indicate that there are two (2) projects that have
been identified that could impact traffic volumes in the study area. These projects are:
•
•

Proposed Lab – Brickstone Square
7 Tantalon Road (24 unit multi-family residential)

Traffic from the identified background projects were included in the background
5
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projections.
Build Traffic Volumes
Site generated traffic was based on the traffic generating characteristics of the proposed
facility as there is no corresponding land use code or trip-generation data published by the
Institute of Transportation Engineers (ITE) in the Trip Generation manual1.
On a typical weekday, the proposed facility is expected to generate 234 daily vehicle trips
(117 vehicles entering and 117 vehicles exiting). During the weekday morning peak hour,
68 vehicle trips (59 vehicles entering and 9 vehicles exiting) are expected. During the
weekday evening peak hour, 22 vehicle trips (2 vehicles entering and 20 vehicles exiting)
are expected.

TRAFFIC OPERATIONS ANALYSIS
To assess the impacts of the proposed project on the roadway network, traffic operations
analyses were performed at the study area intersections under 2021 Existing, 2028 NoBuild and 2028 Build conditions. These analyses indicate that the proposed project will
not result in a significant impact on traffic operations at the study area intersections over
No-Build conditions.
The signalized intersection of Haverhill Street and High Street is projected to operate at
level-of-service (LOS) B or better during the weekday morning peak hour and at LOS D
or better during the weekday evening peak hour under future 2028 Build conditions with
the project. LOS D or better operations are typically used as the design goal when
evaluating signalized intersections. The project has minimal impact on the intersection
with very small increases in the volume to capacity (v/c) ratio and projected delays.
The capacity analyses performed for the site driveway intersection with Haverhill Street
indicate that overall, the critical movements at the intersection, shared left and right-turns
out of the site will operate at good levels of service, with minor delays for the critical
movements. The critical movements at the site driveway intersection with High Street,
shared left and right-turns out of the site, are also projected to operate at good levels of
service.

PARKING
A parking analysis was performed to determine the parking demand for the site with the
two facilities fully occupied. This assessment was based on the schedule and staffing of
the two facilities along with the hours of operation and shift schedules.

1

Trip Generation, 11th Edition; Institute of Transportation Engineers; Main, DC; 2021.
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Commonwealth Detox
For the Commonwealth Detox facility, the peak parking demand is projected to occur at
3:00 PM in the afternoon when the shift change will occur. Based on the projected staffing,
seventy (70) parking spaces will be required on a weekday and seventy-two (72) spaces on
the weekend (Saturday and Sunday). Outside of this peak turnover time, parking demand
will range from twenty-seven (27) to thirty-eight (38) parking spaces.
Based on the Andover Zoning Bylaw, using the land use of clinic, Commonwealth Detox
would require 215 parking spaces.
Currently, 78 parking spaces are provided on the site plans for Commonwealth Detox.
Topsail
The peak parking demand for Topsail is slightly different as all staff and patients are on
site from 8:45 AM to 3:45 PM. With sixteen (16) staff and thirty-five (35) patients
(assuming ten (10) patients drive themselves), twenty-seven (27) parking spaced will be
required. Assuming the worst case, where all patients drive, fifty-two (52) parking spaces
would be required.
There is also an evening program three (3) nights a week (Monday, Wednesday, and
Thursday from 6:00 to 9:00 PM). Two (2) staff members run the program with
approximately fifteen (15) to twenty (20) clients. This would require twenty-two (22)
parking spaces from 6:00 to 9:00 PM. The evening program does not overlap with the
daytime operations.
Per Zoning, using Clinic, Topsail would require sixty-six (66) parking spaces.
Per the current site plan, seventy-five (75) parking spaces are provided for Topsail.

RECOMMENDATIONS
The capacity analyses performed for the 2021 Existing and 2028 future No-Build and Build
conditions indicate that the proposed project will not result in a significant impact on traffic
operations at the study area intersections during the weekday morning or weekday evening
peak hours.
The site driveways should continue to provide one entering and one exiting lane and be
placed under STOP-sign control.
To maintain sight distances for the measured 85th percentile speeds, it is recommended that
a sight triangle be established along the site frontage, in both directions from a point fifteen
(15) feet back at Haverhill Street and at High Street and extending to each of the corners
7
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of the site along Haverhill Street and High Street. Within this triangle, any existing
vegetation should be cut-back, and any plantings and site signage should be designed to be
low to not impede sight distances.

SUMMARY
Review of the proposed facility and access plan shows that in relation to roadway capacity,
traffic safety, and traffic impacts upon the surrounding roadway network, the proposed
project will meet safety standards and have a minimal impact on existing traffic conditions.
With the proposed access, in conjunction with the mitigation measures described above
and maintaining sight distances from Haverhill Street and High Street (clear sight lines
along frontage), safe and efficient access can be provided to the clienteles of the proposed
facility and to the motoring public in the area.
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SECTION 2: EXISTING TRAFFIC CONDITIONS

STUDY AREA
Roadway geometry and traffic control information was collected for the following
locations:
•
•
•

Haverhill Street and High Street
Haverhill Street and Existing Site Driveway
High Street and Existing Site Driveway

FIELD SURVEY
A comprehensive field inventory of the proposed site was conducted in December 2021.
The inventory included collection of existing roadway geometrics, traffic volumes, and
safety data for the existing study area intersections and site access driveway locations.
Traffic volumes were measured by means of automatic traffic recorder (ATR) counts and
substantiated by manual turning movement counts (TMCs) conducted at the study area
intersections.

GEOMETRICS
Primary study area roadways are described below.
Roadways
Haverhill Street (Route 133)
Haverhill Street is an Urban Principal Arterial under the jurisdiction of the Massachusetts
Department of Transportation (MassDOT). Haverhill Street traverses the study area in a
general east/west direction. Haverhill Street is a two-lane roadway. Travel lanes are
9
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generally separated by a double yellow centerline. Sidewalks are provided on the south
side of Haverhill Street. Marked shoulders are also provided. The posted speed limit on
Haverhill Street in the vicinity of the site is 35 miles per hour (mph). Land use along
Haverhill Street in the study area is primarily residential.
High Street
High Street is an Rural Major Collector under the jurisdiction of the Town of Andover.
High Street traverses the study area in a general north/south direction. Haverhill Street is
a two-lane roadway. Travel lanes are generally separated by a double yellow centerline.
Sidewalks are provided on the east side of High Street, south of Haverhill Street. Marked
shoulders are also provided. The posted speed limit on Haverhill Street in the vicinity of
the site is 30 mph. Land use along High Street in the study area is primarily residential.
Intersections
Haverhill Street and High Street
This signalized intersection is under the jurisdiction of the Town of Andover. Haverhill
Street forms the east and west legs with High Street forming the north and south legs. The
Haverhill Street eastbound and westbound approaches each consist of a single through lane
permitting all movements. The High Street approaches each consist of a single through
lane permitting all movements. A crosswalk exists across the High Street northbound
approach. The intersection is controlled by a two-phase traffic signal with pedestrian
activation. Land use at the intersection consists of the existing Doctor’s Park and
residential homes.
Haverhill Street and Existing Site Driveway
This unsignalized intersection is under the jurisdiction of the Town of Andover. Haverhill
Street forms the east and weat legs and the site driveway forms the north leg. The Haverhill
Street eastbound and westbound approaches each consist of single through lanes permitting
left- or right-turn movements. The driveway southbound approach consists of a single lane
permitting all movements. Sidewalks are present on the south side of Haverhill Street. The
driveway operates under STOP control. Land use at the intersection consists of residential
homes and the Doctor’s Park.
High Street and Existing Site Driveway
This unsignalized intersection is under the jurisdiction of the Town of Andover. Haverhill
Street forms the east and weat legs and the site driveway forms the north leg. The Haverhill
Street eastbound and westbound approaches each consist of single through lanes permitting
left- or right-turn movements. The driveway southbound approach consists of a single lane
permitting all movements. Sidewalks are present on the south side of Haverhill Street. The
driveway operates under STOP control. Land use at the intersection consists of residential
homes and the Doctor’s Park.
10
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TRAFFIC VOLUMES
Existing Traffic Volumes
To establish base traffic conditions within the study area, manual turning movement and
vehicle classification counts were obtained in December 2021. Peak-period turning
movement counts were conducted during the weekday morning peak period (7:00 to 9:00
AM) and weekday evening period (4:00 to 6:30 PM) at the following intersections:
•
•
•

Haverhill Street and High Street
Haverhill Street and Existing Site Driveway
High Street and Existing Site Driveway

Daily traffic counts were conducted on Haverhill Street and on High Street for a two (2)
day weekday period using automatic traffic recorders (ATR). The ATR counts were
obtained in December 2021.
Analysis of the peak-period traffic counts indicated that the weekday morning peak hour
generally occurs between 7:45 AM and 8:45 AM and the weekday evening peak hour
generally occurs between 4:15 PM and 5:15 PM. The traffic count worksheets are provided
in the Appendix.
Seasonal Adjustment
The traffic-volume data gathered as part of this study was collected during the month of
December 2021. Data from the MassDOT was reviewed to determine the monthly
variations of the traffic volumes. Seasonal adjustment factors compiled by MassDOT
along with data from a continuous MassDOT count station (Station ID No. 502) on
Turnpike Street (Route 114) near Merrimack College were reviewed. Based on the
MassDOT data, December volumes were slightly lower than average month volumes
(approximately 2%). The data from MassDOT’s seasonal summary also shows that
December is lower than average (approximately 13%). Therefore, the December count
data was adjusted upward by a factor of 1.13 to represent average month conditions. Using
the higher adjustment factor would account for any impact to Merrimack College
attendance (it was Final’s week when the traffic counts were performed).
Due to the COVID pandemic, counts are also currently lower than normal. Traffic volume
data from a count station (Station ID No. 255018 – Haverhill Street at North Andover
Townline) was reviewed. The recorded 2021 counts were compared to 2018 counts
projected to 2021 (using an annual compounded growth rate of 0.5%). The comparison
shows 2021 counts are approximately 13% lower than pre-COVID counts. Therefore, the
adjusted count data was further adjusted upward by a factor of 1.13 to represent preCOVID conditions.
The 2021 Existing weekday daily and peak-hour traffic volumes for average-month
conditions are summarized below in Table 1. The 2021 Existing peak hour traffic flow
11
Q:\Projects\21 PROJECTS\2213004 - 140 MEDICO INC Prop Rehab Facility, Andover\Traffic\Reports\TIAS 011922 F.docx

networks are shown graphically on Figure 2 for the weekday morning and weekday
evening peak hours. The seasonal worksheets are provided in the Appendix.

TABLE 1
EXISTING WEEKDAY TRAFFIC-VOLUME SUMMARYa
Weekday Morning Peak Hour

Weekday Evening Peak Hour

Weekday
Traffic
Volumeb

Traffic
Volumec

K
Factord

Directional
Distributione

Traffic
Volume

K
Factor

Directional
Distribution

Haverhill Street, west of High Street

15,350

1,244

8.1

52.6% EB

1,422

9.3

53.2% EB

High Street, north of Haverhill Street

7,800

432

5.5

59.5% SB

761

9.8

57.6% NB

Location

a

Two-way traffic volume
Daily traffic expressed in vehicles per day.
c
Expressed in vehicles per hour.
d
Percent of daily traffic volumes which occurs during the peak hour.
e
Percent of peak-hour volume in the predominant direction of travel.
NB = northbound; SB = southbound; EB = eastbound; WB = westbound.
b

Haverhill Street was recorded to carry approximately 15,350 vehicles per day (vpd) west
of High Street on a weekday. During the weekday morning peak hour, approximately
1,244 vehicles per hour (vph) were recorded, and during the weekday evening peak hour,
approximately 1,422 vph were recorded.
High Street was recorded to carry approximately 7,800 vpd north of Haverhill Street on a
weekday. During the weekday morning peak hour, approximately 432 vph were recorded,
and during the weekday evening peak hour, approximately 761 vph were recorded.
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2021 Existing
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VEHICLE SPEEDS
Existing speed data for Haverhill Street and High Street was also collected using the ATRs.
The posted speed limit on Haverhill Street is 35 miles per hour (mph) and 30 mph on High
Street in the site vicinity. The speed data is summarized in Table 2.

TABLE 2
OBSERVED VEHICLE SPEEDS

Posted
Speed Limit
(mph)

Average
Observed
Speeda
(mph)

85th
Percentile
Speed
(mph)

Haverhill Street Eastbound

35

27

34

Haverhill Street Westbound

35

34

38

High Street Northbound

30

32

37

High Street Southbound

30

31

35

Direction

a

Based on speed data compiled on December 15 through December 16, 2021.

As shown in Table 2, the average speed of vehicles travelling eastbound or westbound on
Haverhill Street was found to be 27 and 34 mph, respectively. The 85th percentile speed
was found to be 34 mph for eastbound vehicles and 38 mph for westbound vehicles.
The average speed of vehicles travelling northbound or southbound on High Street was
found to be 32 and 31 mph, respectively. The 85th percentile speed was found to be 37
mph for northbound vehicles and 35 mph for southbound vehicles.
The 85th percentile speed is the speed at which sight distances are evaluated.

MOTOR VEHICLE CRASH DATA
Motor vehicle crash data for the study area intersections and roadways were obtained from
the MassDOT Crash Portal for 2015 through 2021 the most recent seven-year period for
which data is available. The motor vehicle crash data was reviewed to determine crash
trends in the study area. Thirty-four (34) crashes have been reported during the seven-year
interval at the study area intersections. Of the thirty-four (34) crashes, thirty-three (33)
crashes were reported at the intersection of Haverhill Street and High Street. No fatalities
were reported during the seven-year interval. No crashes were reported at the High Street
14
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driveway intersection.
The crash data is included in the Appendix. The crash data is summarized in Table 3.

PUBLIC TRANSPORTATION
The Merrimack Valley Regional Transportation Authority (MVRTA) was reviewed for
available public transportation services. Bus Route 21, the Andover Shuttle, provides
service along Haverhill Street and to the existing Doctors Park. The route runs between
the Andover Senior Center and the North Andover Mall. Currently, this bus route has stops
within the existing Doctors Park. Route 21 bus service is provided Monday through Friday
from 8:10 AM to 6:28 PM. There is no Saturday or Sunday service.
Bus Route 32 provides service from the Buckley Transportation Center in Lawrence to the
intersection of School Street and Main Street in Andover. This route travels along North
Main Street (Route 28) which is approximately 3/4 miles west of the site. Route 32 bus
service is provided Monday through Friday from 5:30 AM to 7:24 PM. Saturday service
is provided from 7:00 AM to 6:45 PM. There is no Sunday service.
Bus Route 33 provides service from the Buckley Transportation Center in Lawrence to the
North Andover Mall. Route 33 bus service is provided Monday through Friday from 5:20
AM to 7:20 PM. Saturday service is provided from 7:00 AM to 6:40 PM. There is no
Sunday service.
The MBTA commuter rail also provides service to Andover on the Haverhill Line. The
closest stop is at 17 Railroad Street is approximately two (2) miles from the site. Service
is provided Monday through Friday from 5:43 AM to 11:45 PM and Saturday and Sunday
from 5:51 AM to 11:45 PM.
The available transit data is included in the Appendix.

PLANNED ROADWAY IMPROVEMENTS
Officials for MassDOT and the City of Andover were contacted regarding roadway
improvements planned for the study area intersections. No improvements are currently
planned.

15
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TABLE 3
MOTOR VEHICLE CRASH DATA SUMMARYa
Location
Scenario

Haverhill Street and
High Street

Haverhill Street and
Site Driveway

High Street and Site
Driveway

Yearb:
2015
2016
2017
2018
2019
2020
2021
Total

1
5
6
6
6
3
6
33

1
0
0
0
0
0
0
1

0
0
0
0
0
0
0
0

Averageb

4.71

0.14

0.00

Crash Ratec

0.58

0.03

0.00

Significantd

No

No

No

Type:
Angle
Rear-End
Head-On
Sideswipe
Pedestrian
Bicycle
Single Vehicle Crash
Unknown
Total

17
8
1
3
0
0
3
1
33

1
0
0
0
0
0
0
0
1

0
0
0
0
0
0
0
0
0

Time of Day:
Morning (7:00 to 9:00 AM)
Evening (4:00 to 6:00 PM)
Remainder of Day
Total

5
7
21
33

0
0
1
1

0
0
0
0

Pavement Conditions:
Dry
Wet
Snow/Ice/Slush
Unknown
Total

18
7
7
1
33

1
0
0
0
1

0
0
0
0
0

Severity:
Property Damage Only
Personal Injury
Fatal Accident
Unknown
Total

22
9
0
2
33

1
0
0
0
1

0
0
0
0
0

a

Source: MassDOT Crash Portal.
Average crashes over analysis period.
Crash rate per million entering vehicles (mev).
d
Signalized intersections are significant if rate >0.76 crashes per million vehicles, and unsignalized intersections are significant if
rate >0.58 crashes per million vehicles. District 6 signalized intersections are significant if rate >0.71 crashes per million vehicles
and unsignalized intersections are significant if rate >0.52 crashes per million vehicles.
b
c
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SECTION 3:
2028 NO-BUILD AND BUILD TRAFFIC CONDITIONS

To determine the impact of site-generated traffic volumes on the roadway network under
future conditions, baseline traffic volumes in the study area were projected to the year
2028. Traffic volumes on the roadway network at that time, in the absence of the proposed
project, would include existing traffic, new traffic due to general background traffic
growth, and traffic related to specific developments by others expected to be completed by
2028. Consideration of these factors resulted in the development of 2028 No-Build traffic
volumes. Anticipated site-generated traffic volumes were then superimposed upon these
No-Build traffic flow networks to develop 2028 Build conditions.

2028 NO-BUILD TRAFFIC VOLUMES
Traffic growth on area roadways is a function of the expected land development in the
immediate area as well as 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 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 produces a
more realistic estimate of growth for local traffic. However, the drawback of this procedure
is that the potential growth in population and development external to the study area would
not be accounted for in the traffic projections.
To provide a conservative analysis framework, both procedures were used.
Background Traffic Growth
To determine the impact of site-generated traffic volumes generated by the project on the
17
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roadway network under future conditions, baseline traffic volumes in the study area were
projected to the year 2028. Traffic volumes on the roadway network at that time, in the
absence of the proposed project, would include existing traffic, new traffic due to general
background traffic growth, and traffic related to specific developments by others expected
to be completed by 2028. The Central Transportation Planning Staff (CTPS) was contacted
to determine an appropriate growth rate. CTPS indicated growth in the area is 0.33 percent.
Therefore, a 0.5 percent compounded growth rate was used to develop future No-Build
conditions.
Specific Development by Others
Traffic volumes generated by the specific local developments by others were included in
the 2028 No-Build condition. The Town of Andover was contacted to identify specific
planned developments. Based on these discussions, there are two (2) projects that have
been identified that could impact traffic volumes in the study area. These projects are:
•
•

Proposed Lab – Brickstone Square
7 Tantalon Road (24 unit multi-family residential)

Trips for the proposed lab were obtained from the Traffic Assessment2 prepared by
McMahon Associates.
No traffic study was prepared for 7 Tantalon Road. Traffic expected to be generated by
the 24 dwelling units were obtained from the ITE Trip Generation Manual.
The background project traffic generation is included in the Appendix for the two projects.
No-Build Condition Traffic Volumes
The 2028 No-Build weekday morning and weekday evening peak-hour traffic volumes
were developed by applying a compounded 0.5 percent annual growth rate to the
2021 Existing peak-hour traffic volumes and adding traffic from the identified background
projects. Figure 3 shows the projected 2028 No-Build peak hour traffic volumes for the
weekday morning and weekday evening peak-hour conditions.

2

Traffic Assessment Proposed Lab – Brickstone Square, Andover, MA; McMahon Associates; Boston, MA; June 14,
2021.
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Figure 3
2028 No-Build
Peak Hour Traffic Volumes

FUTURE 2028 BUILD CONDITIONS
Project Description
The current development proposal consists of construction of two buildings. The first
building, consisting of 39,000 gross square feet of space will include a sixty-four (64) bed
Acute Treatment Services (ATS) facility and the Clinical Stabilization Services (CSS)
facility, to be known as Commonwealth Detox. The second building will consist of a 9,180
square foot (sf) out-patient facility (Topsail) that is currently operating in the existing
Doctors Park I building and will be relocated.
Site Traffic Generation
To develop the traffic characteristics of the proposed development, available
trip-generation statistics published by the Institute of Transportation Engineers (ITE)3 was
researched and projected site operations and employee data were reviewed. The ITE does
not contain trip-generation data for this land use. The closest Land Use Code (LUC) would
be a Clinic (LUC 630).
Based on the ITE definition, ‘a clinic is a facility that provides limited diagnostic and
outpatient care nut is unable to provide prolonged in-house medical and surgical care. A
clinic may have a lab facility and supporting pharmacy but typically does not have
equipment and medical personnel available at an urgent care site.. A clinic typically offers
a wide range of services which makes it distinct from a medical office building that
typically houses specialized and individual physicians.’ This does not define the proposed
operations for the Commonwealth Detox facility. Commonwealth Detox proposes to
operate an Acute Treatment Services (ATS) facility. This is the medical
withdrawal/detoxification component. Commonwealth Detox proposes to operate Clinical
Stabilization Services (CSS), a nonmedical post-withdrawal component. Both ATS and
CSS are regulated by 105 CMR 164.000, Licensure of Substance Abuse Treatment
Programs and are all inpatient services. Current Outpatient services will be offered in a
separate 9,180 +/- square foot building (Topsail).
The trip generation for the proposed Commonwealth Detox facility was determined based
on the expected number of employees, expected site operations and delivery activities.
Staffing is summarized in Table 4.

3

Trip Generation, Eleventh Edition; Institute of Transportation Engineers; Washington, DC; 2021.
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TABLE 4
COMMONWEALTH DETOX FACILITY EMPLOYEE CHARACTERISTICS a
Employee Type

Responsibilities

Medical Director

Licensed MD in Massachusetts with significant
experience treating persons with addiction

Executive Director

Masters level professional with extensive experience
leading a r residential addiction treatment program.
Approved by Massachusetts Department of Public
Health (DPH) as a Program Director

Nurse Manager

MSN with significant experience leading medical
team addressing addiction treatment

Nurse

Supervisor of each medical shift shall be led
by a BSN.

Staff Nurse

RN or LPN approved to dispense medications
used in residential treatment.

Clinical Director

Master Level licensed independent clinician with a
minimum of 4 years of experience supervising
clinicians treating persons with addiction

Program Director

Responsible for the administrative functioning of the
program. They also maintain staff schedules and act
as the middle manager between the staff and the
executive director.

Nurse Practitioner

Licensed Nurse Practitioners with psychiatric and
medical experience specifically in an addiction
treatment setting who will provide psychiatric and
medical care.

Counselors

Masters
level
and/or licensed substance
abuse/mental health counselors meeting all
Massachusetts requirements.

Case Managers

B.A. or B.S. level education and experience with
treatment planning for persons with addiction.

a

Staffing estimates provided by Commonwealth Centers Detox Inc.
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TABLE 4 (CONT.)
COMMONWEALTH DETOX FACILITY EMPLOYEE CHARACTERISTICS a
Employee Type

Responsibilities

Behavioral Health Technicians

High school graduate with experience recovery
coaching for persons with addiction.

Security Guard

High school graduate with training in de-escalation
tactics, CPR and how to handle aggressive verbal or
physical confrontation of any member of the public
who tries to enter the facility or harass the clients.

Food Service Director

Required to meet all Massachusetts and Andover
regulations and have experience/expertise in dietary
factors that enhance the recovery from addictions
process.

Receptionist

Responsible for to answer the telephone, deal with
clients, and greet visitors.

Admissions

Responsible for seeing to the admission and
discharge of patients.

Food Service Staff

Kitchen staff responsible for preparing patient
meals.

a

Staffing estimates provided by Commonwealth Centers Detox Inc.

The number of nurses, behavioral health technicians, case managers and counselors
required for the facility are established by federal regulations and are established based on
the number of beds in the facility. Attached at the end of this letter is a typical staffing
schedule for these employees, which was also used to determine traffic generation for the
facility.
The nursing schedule will be split into three shifts (7:00 AM to 3:00 PM, 3:00 PM to 11:00
PM and 11:00 PM to 7:00 AM) with generally two (2) nurses per shift for the ATS facility.
A third nurse would be on duty for the CSS facility from 12:00 noon to 4:00 PM.
Four (4) behavioral health technicians would work each shift as well, two (2) in the ATS
facility and two (2) in the CSS facility.
Eight (8) case managers would work each day. Working hours would vary from 7:00 AM
to 3:00 PM (three (3) managers), 9:00 AM to 5:00 PM (two (2) managers), 11:00 AM to

22
Q:\Projects\21 PROJECTS\2213004 - 140 MEDICO INC Prop Rehab Facility, Andover\Traffic\Reports\TIAS 011922 F.docx

7:00 PM (three (3) managers). Six (6) case managers would be associated with the ATS
facility and two (2) would be associated with the CSS facility.
Counselors similarly would work from 7:00 AM to 3:00 PM (two (2) counselors), 9:00
AM to 5:00 PM (two (2) counselors), and 11:00 AM to 7:00 PM (two (2) counselors). All
six (6) counselors would be associated with the CSS facility.
Administrative staff typically works from 9:00 AM to 5:00 PM. This includes one (1)
Executive Director, one (1) Medical Director, one (1) Clinical Director, two (2) Program
Directors (one for the ATS facility and one for the CSS facility), one (1) Nurse Manager,
one (1) Food Service Director, two (2) admissions staff, one (1) receptionist, two (2) food
service staff, and up to three (3) nurse practitioners (one (1) nurse practitioner per day shift
but need two to three full time equivalents to provide the coverage). This yields a total
administrative staff of thirteen (13) staff.
There will be three (3) security guards (one (1) per shift (7:00 AM to 3:00 PM, 3:00 PM to
11:00 PM and 11:00 PM to 7:00 AM)).
Daily deliveries of food/beverage, office supplies, linen, medical supplies and waste pickup
is expected as follows:
•
•
•
•

One weekly delivery for linens,
Twice a week delivery for food items from Sysco,
One weekly dumpster pick-up,
Two to three times per week there are other weekly medical deliveries/pickups (Quest Diagnostics picking up blood/urine samples, etc.)

This yields approximately eight (8) trips a day (four (4) vehicles entering and four (4)
vehicles exiting) assuming the case where all deliveries/trash pick-up occurred in a single
day.
Patient admissions and discharges are expected to average five (5) per day. These are
expected to typically occur between 10:00 AM and 6:00 PM.
There is a small cleaning staff. One cleaner works the first 8-hour shift (7:00 AM to 3:00
PM) and a second works the second 8-hour shift (3:00 PM to 11:00 PM).
Using the above information and increasing the daily numbers to account for miscellaneous
trips (10% contingency), the projects traffic generation was determined as summarized in
Table 2. The trip generation worksheets are included in the Appendix.
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TABLE 5
COMMONWEALTH DETOX FACILITY
TRIP-GENERATION SUMMARY
Proposed Facility
Daily

148

Weekday Morning Peak Hour:
Entering
Exiting
Total

17
8
25

Weekday Evening Peak Hour:
Entering
Exiting
Total

1
19
20

Proposed Topsail Facility Site Traffic Generation
The trip generation for the proposed out-patient facility was also determined based on the
expected number of employees, expected site operations and delivery activities. Again,
the ITE does not contain trip-generation data for this land use.
The existing outpatient operates on a daily basis with approximately sixteen (16)
employees. These include a medical director, a clinical director, a program director, five
(5) licensed clinicians and approximately seven (7) to eight (8) support staff. Staffing is
summarized in Table 6.
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TABLE 6
TOPSAIL FACILITY EMPLOYEE CHARACTERISTICS a
Employee Type

Responsibilities

Medical Director

Licensed MD in Massachusetts with significant
experience treating persons with addiction.

Executive Director

Masters level professional with extensive experience
leading outpatient addiction treatment program.
Approved by Massachusetts Department of Public
Health (DPH) as a Program Director.

Clinical Director

Master Level licensed independent clinician.

Program Director

Responsible for the administrative functioning of the
program. They also maintain staff schedules and act
as the middle manager between the staff and the
executive director.

Nurse Practitioner

Licensed Nurse Practitioners with psychiatric and
medical experience specifically in an addiction
treatment setting who will provide psychiatric and
medical care.

Counselors

Masters
level
and/or licensed substance
abuse/mental health counselors meeting all
Massachusetts requirements.

Behavioral Health Technicians

High school graduate with experience recovery
coaching for persons with addiction.

a

Staffing estimates provided by Commonwealth Centers Detox Inc.

Services are provided during the day from 8:45 AM to 3:45 PM. The employees drive to
the facility and some patients are typically driven in a fifteen (15) seat passenger van while
others drive themselves. Currently, there are thirty-five (35) patients. Those patients who
drive themselves currently range from approximately fifteen (15) to twenty (20) clients.
For purposes of this study, it was assumed that twenty (20) patients drive themselves, with
the remaining fifteen (15) patients coming in the van.
There is an evening program three (3) nights a week (Monday, Wednesday and Thursday
from 6:00 to 9:00 PM. Two (2) staff members run the program with approximately fifteen
(15) to twenty (20) clients.
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A small cleaning crew comes in on weekends (generally two to three people) to clean the
facility.
Using the above information and increasing the daily numbers to account for miscellaneous
trips (10% contingency), the projects traffic generation was determined as summarized in
Table 7. The trip generation worksheets are included in the Appendix.

TABLE 7
TOPSAIL TRIP-GENERATION SUMMARY
Proposed
Facility
Daily

86

Weekday Morning Peak Hour:
Entering
Exiting
Total

42
1
43

Weekday Evening Peak Hour:
Entering
Exiting
Total

1
1
2

Table 8 summarizes the combined Commonwealth Detox and Topsail projected traffic
generation.
On a typical weekday, the proposed Commonwealth Detox and Topsail facilities are
expected to generate 234 daily vehicle trips (117 vehicles entering and 117 vehicles
exiting). During the weekday morning peak hour, 68 vehicle trips (59 entering and 9
vehicles exiting) are expected. During the weekday evening peak hour, 22 vehicle trips (2
vehicle entering and 20 vehicles exiting) are expected. Most of this traffic is expected to
be automobiles.
Based on the nature of Topsail’s facility’s operations, no traffic is generated during the
weekday evening peak hour.

26
Q:\Projects\21 PROJECTS\2213004 - 140 MEDICO INC Prop Rehab Facility, Andover\Traffic\Reports\TIAS 011922 F.docx

TABLE 8
COMMONWEALTH DETOX AND TOPSAIL FACILITY
TRIP-GENERATION SUMMARY
Proposed
Commonwealth
Detox and
Topsail Facility
Daily

234

Weekday Morning Peak Hour:
Entering
Exiting
Total

59
9
68

Weekday Evening Peak Hour:
Entering
Exiting
Total

2
20
22

Trip Distribution
The directional distribution of the vehicular traffic approaching and departing the site is a
function of population densities, the location of employment, existing travel patterns,
similar uses, and the efficiency of the existing roadway system. For purposes of this
analysis, the existing driveway distributions were reviewed and used to develop the
expected trip generation patterns for the proposed facilities. Table 9 summarizes the
expected trip distribution for the project.
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TABLE 9
PROPOSED TRIP DISTRIBUTION
Route

Direction

Percent of Trips

Haverhill Street

East

21

Haverhill Street

West

44

High Street

North

28

High Street

South

7

TOTAL

100

Future Traffic Volumes - Build Condition
The site-generated traffic was distributed within the study area according to the percentages
summarized in Table 9. The site generated volumes are graphically presented in Figure 4.
The site generated volumes were superimposed onto the 2028 No-Build traffic volumes to
represent the 2028 Build traffic-volume conditions. No adjustment was made to remove
the existing Topsail trips as there was no way to distinguish existing Topsail trips and
existing trips to Doctors Park II. The anticipated 2028 Build weekday morning and
weekday evening traffic volumes are graphically presented in Figure 5. These volumes
were used as the basis for all analysis as well as to identify potential mitigation measures
to ameliorate the project’s impacts.
A summary of 2028 peak-hour projected traffic-volume changes in the site vicinity are
shown in Table 10. These volumes are based on the expected increases from the site traffic
generation.
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TABLE 10
TRAFFIC-VOLUME INCREASESa

2028
No-Build

2028
Build

Volume
Increase
over
No-Build

Haverhill Street, west of Site Driveway
Weekday Morning
Weekday Evening

1,304
1,500

1,334
1,509

30
9

2.3
0.6

Haverhill Street, east of High Street
Weekday Morning
Weekday Evening

1,247
1,401

1,260
1,405

13
4

1.0
0.3

High Street, north of Site Driveway
Weekday Morning
Weekday Evening

443
784

461
789

18
5

4.1
0.6

High Street, south of Haverhill Street
Weekday Morning
Weekday Evening

388
586

395
590

7
4

1.8
0.7

Location/Peak Hour

aAll

Percent Increase
over
No-Build

volumes are vehicles per hour, total of both directions.

As shown in Table 10, project-related increases are in the range of 4 to 30 bi-directional
vehicles during the peak hours entering the study area. This is approximately equivalent
to one additional vehicle every two (2) minutes or less per direction on average during the
peak hours.
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Figure 5
2028 Build
Peak Hour Traffic Volumes

SECTION 4: CAPACITY ANALYSIS

To assess intersection operations, capacity analyses were conducted for Existing, NoBuild, and Build traffic-volume conditions. Capacity analyses provide an indication of
how well the study area intersections serve existing and projected traffic volumes. Vehicle
queue analyses provide a secondary measure of the operational characteristics of an
intersection or section of roadway under study in terms of lane use and demand.

METHODOLOGY
Levels of Service
Level of service (LOS) is a quantitative measure used to describe the operation of an
intersection or roadway segment. The level of service definition is described by the quality
of traffic flow and is primarily defined in terms of traffic delays. The primary result of
capacity analyses4 is the assignment of a level of service to traffic intersections or roadway
segments under various traffic-flow conditions. Six levels of service are defined for traffic
intersections and roadway segments. Levels of service range from LOS A to LOS F. LOS
A represents very good operating conditions and LOS F represents very poor operating
conditions.
Unsignalized Intersections
The level of service for an unsignalized intersection is determined by the methodology and
procedures described in the 2010 Highway Capacity Manual.5 The level of service for
unsignalized intersections is measured in terms of average delay for the critical movements
(typically side street turning movements or mainline turning movements). The delay for
the critical movements is a function of the available capacity for the movement and the
degree of saturation of the lane group containing the critical movement. The delay
4

The capacity analysis methodology is based on procedures presented in the Highway Capacity Manual; Transportation
Research Board; Main, DC; 2010.
5
Highway Capacity Manual; Transportation Research Board; Main, DC; 2010.
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calculation includes the effects of initial deceleration delay approaching a STOP sign,
stopped delay, queue move-up time, and final acceleration delay from a stopped condition.
The definitions for level of service at unsignalized intersections are also provided in the
2010 Highway Capacity Manual. Table 11 summarizes the relationship between level of
service and average control delay for the critical movements at unsignalized intersections.
TABLE 11
LEVEL-OF-SERVICE CRITERIA FOR
UNSIGNALIZED INTERSECTIONSa
Average Delay
(seconds per vehicle)

Resulting
Level of Service

< 10.0
10.1 to 15.0
15.1 to 25.0
25.1 to 35.0
35.1 to 50.0
>50.0

A
B
C
D
E
F

a

Highway Capacity Manual; Transportation Research Board; Main, DC; 2010;
page 17-2.

The analytical methodologies used for the analysis of unsignalized intersections use
conservative analysis parameters, such as high critical gaps. The critical gap is defined as
the minimum time between successive main line vehicles for a side street vehicle to execute
the appropriate turning maneuver. Actual field observations indicate that drivers on minor
streets accept smaller gaps in traffic than those used in the analysis procedures and
therefore experience less delay than calculated by the HCM methodology. The analysis
results overstate the actual delays experienced in the field. It should be noted that the
unsignalized intersections along heavily trafficked roadways operate at constrained levels
and the resulting calculated results of the unsignalized intersection analyses should be
considered highly conservative.
Signalized Intersections
Levels of service for signalized intersections are calculated using the methodology and
procedures described in the 2010 Highway Capacity Manual. The methodology assesses
the intersection based on type of signal operation, signal timing and phasing, progression,
vehicle mix, and intersection geometrics. Level-of-service designations are based on the
delay per vehicle. Table 12 summarizes the relationship between level of service and
delay. The calculated delay values result in level-of-service designations which are applied
to individual lane groups, to individual intersection approaches, and to the entire
intersection.
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TABLE 12
LEVEL-OF-SERVICE CRITERIA FOR SIGNALIZED
INTERSECTIONSa
Delay per Vehicle
(Seconds)

Resulting
Level of Service

<10.0
10.1 to 20.0
20.1 to 35.0
35.1 to 55.0
55.1 to 80.0
>80.0

A
B
C
D
E
F

a
Highway Capacity Manual; Transportation Research Board; Main, DC; 2010; page
16-2.

ANALYSIS RESULTS
Level-of-service analyses were conducted for 2021 Existing, 2028 No-Build and 2028
Build conditions for the intersections within the study area. The results of the signalized
analyses are shown in Table 13 and the results of the unsignalized analyses are shown in
Table 14. Actual field observations indicate that drivers on minor streets did not experience
the delays that the HCM methodology indicates, further supporting the conservative nature
of the analysis methodology. Again, it is important to note that the analysis results
overstate the actual delays experienced in the field. Detailed analysis sheets are presented
in the Appendix.
Haverhill Street and High Street
Under 2021 Existing conditions, the intersection is projected to operate at LOS B during
the weekday morning peak hour and at LOS C during the weekday evening peak hour.
Under future 2028 No-Build conditions, the intersection is projected to operate at LOS B
during the weekday morning peak hour and at LOS D during the weekday evening peak
hour. Under future 2028 Build conditions, with the project, the intersection is projected to
continue to operate at LOS B during the weekday morning peak hour and at LOS D during
the weekday evening peak hour. Compared to future No-Build conditions, the project has
minimal impact on the intersection with very small increases in the volume to capacity
(v/c) ratio and projected delays.
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TABLE 13
SIGNALIZED LEVEL-OF-SERVICE SUMMARY HAVERHILL STREET AND HIGH STREET
2021 Existing

2026 No-Build

V/Ca

Delayb

LOSc

Queued

Weekday Morning
Eastbound Lt/Th/Rt
Westbound Lt/Th/Rt
Northbound Lt/Th/Rt
Southbound Lt/Th/Rt
Overall

0.71
0.63
0.39
0.59
--

16.0
13.8
23.5
27.6
18.0

B
B
C
C
B

224/368
176/293
60/105
104/157
--

Weekday Evening
Eastbound Lt/Th/Rt
Westbound Lt/Th/Rt
Northbound Lt/Th/Rt
Southbound Lt/Th/Rt
Overall

1.00
0.79
0.63
0.74
--

49.7
19.3
28.5
33.4
33.8

F
B
C
C
C

396/605
234/356
128/240
148/264
--

Peak Hour/Lane Group

V/C

2026 Build

Delay

LOS

Queue

V/C

Delay

LOS

0.76
0.68
0.41
0.61
--

18.1
15.0
23.8
28.1
19.4

B
B
C
C
B

250/471
191/320
63/110
110/163
--

0.77
0.69
0.42
0.61
--

18.4
15.6
23.9
28.2
19.7

B
B
C
C
B

250/472
197/332
66/114
112/167
--

1.12
0.83
0.66
0.78
--

88.3
21.5
29.5
35.6
48.8

F
C
C
D
D

449/662
258/454
135/257
157/283
--

1.12
0.83
0.66
0.80
--

89.2
21.6
29.6
36.9
49.4

F
C
C
D
D

450/663
258/454
136/259
163/293
--

a

Maximum volume-to-capacity ratio.
Delay in seconds per vehicle.
c
Level of service.
d
Average Queue (ft)/95th %tile Queue (ft)
Lt = Left; Th = Through; Rt = Right.
b

Haverhill Street and Site Driveway
Under 2021 Existing conditions, the critical movements (all movements from the site
driveway) are projected to operate at LOS C during the weekday morning peak hour and
at LOS C during the weekday evening peak hour. Under future 2028 No-Build conditions,
these critical movements are projected to operate at LOS C during the weekday morning
peak hour and at LOS C during the weekday evening peak hour. Under future 2028 Build
conditions, with the project, these critical movements are projected to continue to operate
at LOS C during the weekday morning peak hour and LOS C during the weekday evening
peak hour. The v/c ratio will be below 1.00 during each peak hour, indicating there will
be capacity to accommodate the anticipated traffic volumes.
High Street and Site Driveway
Under 2021 Existing conditions, the critical movements (all movements from the site
driveway) are projected to operate at LOS B during the weekday morning peak hour and
at LOS C during the weekday evening peak hour. Under future 2028 No-Build conditions,
these critical movements are projected to operate at LOS B during the weekday morning
peak hour and at LOS C during the weekday evening peak hour. Under future 2028 Build
conditions, with the project, these critical movements are projected to continue to operate
at LOS B during the weekday morning peak hour and LOS C during the weekday evening
peak hour. The v/c ratio will be below 1.00 during each peak hour, indicating there will
be capacity to accommodate the anticipated traffic volumes.
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Queue

13
33

High Street and Site Driveway
All movements from driveway:
Weekday Morning
Weekday Evening
0.04
0.14

0.05
0.09

V/Cb

12.3
15.0

15.4
17.3

Delayc

2021 Existing

b

B
C

C
C

LOSd

2.5
12.5

5.0
7.5

Queuee

13
33

10
20

Demand
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Demand of critical movements in vehicles per hour.
Volume-to-capacity ratio.
c
Delay in seconds per vehicle.
d
Level of service.
e
95th percentile queue in feet.
f
Calculated delay and v/c not representative of actual conditions when v/c exceeds 1.0.

a

10
20

Demanda

Haverhill Street and Site Driveway
All movements from driveway:
Weekday Morning
Weekday Evening

Critical Movement/
Peak Hour

TABLE 14
UNSIGNALIZED LEVEL-OF-SERVICE ANALYSIS SUMMARY

0.04
0.14

0.06
0.10

V/C

12.4
15.4

15.9
18.4

Delay

B
C

C
C

LOS

2028 No-Build

2.5
12.5

5.0
7.5

Queue

18
43

11
30

Demand

0.06
0.18

0.06
0.18

V/C

12.8
15.8

16.2
23.1

Delay

2028 Build

B
C

C
C

LOS

5.0
15.0

5.0
17.5

Queue

PARKING
A parking analysis was performed to determine the parking demand for the site with the
two facilities fully occupied. This assessment was based on the schedule and staffing of
the two facilities along with the hours of operation and shift schedules.
Commonwealth Detox
For the Commonwealth Detox facility, the peak parking demand is projected to occur at
3:00 PM in the afternoon when the shift change will occur. Based on the projected staffing,
seventy (70) parking spaces will be required on a weekday and seventy-two (72) spaces on
the weekend (Saturday and Sunday). Outside of this peak turnover time, parking demand
will range from twenty-seven (27) to thirty-eight (38) parking spaces.
Based on the Andover Zoning Bylaw, using the land use of clinic, Commonwealth Detox
would require 215 parking spaces.
Currently, 78 parking spaces are provided on the site plans for Commonwealth Detox.
Topsail
The peak parking demand for Topsail is slightly different as all staff and patients are on
site from 8:45 AM to 3:45 PM. With sixteen (16) staff and thirty-five (35) patients
(assuming ten (10) patients drive themselves), twenty-seven (27) parking spaced will be
required. Assuming the worst case, where all patients drive, fifty-two (52) parking spaces
would be required.
There is also an evening program three (3) nights a week (Monday, Wednesday, and
Thursday from 6:00 to 9:00 PM). Two (2) staff members run the program with
approximately fifteen (15) to twenty (20) clients. This would require twenty-two (22)
parking spaces from 6:00 to 9:00 PM. The evening program does not overlap with the
daytime operations.
Per Zoning, using Clinic, Topsail would require sixty-six (66) parking spaces.
Per the current site plan, seventy-five (75) parking spaces are provided for Topsail.
The parking calculation worksheets are included in the Appendix.

SIGHT DISTANCE
Sight distance measurements were performed at the site driveway intersections with
Haverhill Street and High Street in accordance with Massachusetts Department of
Transportation (MassDOT) and American Association of State Highway and
Transportation Officials (AASHTO) standards.
Stopping sight distance (SSD)
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measurements were performed. In brief, SSD is the distance required by a vehicle traveling
at the design speed of a roadway, on wet pavement, to stop prior to striking an object in its
travel path. Intersection sight distance (ISD) or corner sight distance (CSD) is the sight
distance required by a driver entering or crossing an intersecting roadway, to perceive an
on-coming vehicle and safely complete a turning or crossing maneuver with on-coming
traffic. Table 12 presents the measured SSD at the site driveway intersections with
Haverhill Street and High Street. The sight distance calculations are included in the
Appendix.
As can be seen in Table 15, the SSD measurements performed at the site driveway
intersections with Haverhill Street and High Street indicate that the intersection exceeds
the recommended minimum requirements based on the 85th percentile speeds. In
accordance with the AASHTO manual, “If the available sight distance for an entering or
crossing vehicle is at least equal to the appropriate stopping sight distance for the major
road, then drivers have sufficient sight distance to anticipate and avoid collisions.
However, in some cases, this may require a major-road vehicle to stop or slow to
accommodate the maneuver by a minor-road vehicle. To enhance traffic operations,
intersection sight distances that exceed stopping sight distances are desirable along the
major road.” Accordingly, the ISD should be at least equal to the SSD, which would allow
a driver approaching the minor road to safely stop. It is recommended that any proposed
landscaping be less than three (3) feet in height and maintained for sight lines. Along the
Haverhill Street frontage, it is recommended that no plantings occur within ten (10) feet of
the travelled way to maintain sight lines.
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TABLE 15
SIGHT DISTANCE SUMMARY
Required
Minimum
(Feet)a

Measured
(Feet)

278
236

400+
300

325b/419c
363b/375c

400+
250

246
267

400
400

411b/474c
392b/452c

300
300

Haverhill Street and Site Driveway
Stopping Sight Distance:
Haverhill Street approaching from the East
Haverhill Street approaching from the West
Intersection Sight Distance:
Site Driveway looking to the East
Site Driveway looking to the West
High Street and Site Driveway
Stopping Sight Distance:
Haverhill Street approaching from the North
Haverhill Street approaching from the South
Intersection Sight Distance:
Site Driveway looking to the North
Site Driveway looking to the South
a

Recommended minimum values obtained from A Policy on Geometric Design of Highways and Streets; American Association of State
Highway and Transportation Officials (AASHTO); 2010 and based on 85th percentile speed for Haverhill Street and for High Street.
Recommended minimum value for vehicles turning right exiting a roadway under STOP-sign control.
c
Recommended minimum value for vehicles turning left exiting a roadway under STOP-sign control.
b
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SECTION 5: RCOMMENDATION AND CONCLUSION

RECOMMENDATIONS
The final phase of the analysis process is to identify the mitigation measures necessary to
minimize the impact of the project on the transportation system. The proponent has made
a commitment to implement the mitigation measures listed below.
The capacity analyses performed for the 2021 Existing and 2028 future No-Build and Build
conditions indicate that the proposed project will not result in a significant impact on traffic
operations at the study area intersections during the weekday morning or weekday evening
peak hours.
The driveway should provide one entering and one exiting lane and be placed under STOPsign control. The driveway should be designed to accommodate large vehicles.
To maintain site distances for the measured 85th percentile speeds, it is recommended that
a sight triangle be established along the site frontage, in both directions from a point fifteen
(15) feet back at the site driveway and extending to each of the corners of the site along
Haverhill Street. Withing this triangle, any existing vegetation should be cut-back, and
any plantings and site signage should be designed to be low to not impede sight distances.

CONCLUSION
The proposed Commonwealth Detox/Topsail facility is to be located at 140 Haverhill
Street. On a typical weekday, the proposed facility is expected to generate 234 daily
vehicle trips (117 vehicles entering and 117 vehicles exiting). During the weekday
morning peak hour, 68 vehicle trips (59 vehicles entering and 9 vehicles exiting) are
expected. During the weekday evening peak hour, 22 vehicle trips (2 vehicles entering and
20 vehicles exiting) are expected.
Capacity analyses were performed for each of the study area intersections for 2021
Existing, 2028 No-Build and 2028 Build conditions. Based on the analyses performed,
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there is no significant change in level of service from No-Build to Build conditions at the
study area intersections.
Review of the proposed facility and access plan shows that in relation to roadway capacity,
traffic safety, and traffic impacts upon the surrounding roadway network, the proposed
project will meet safety standards and have a minimal impact on existing traffic conditions.
With the proposed access, in conjunction with the mitigation measures described above
and maintaining sight distances from Haverhill Street and High Street (clear sight lines
along frontage), safe and efficient access can be provided to the clienteles of the proposed
facility and to the motoring public in the area.
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