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: Project No:  09345.00

From:  Donald J. Cooke, P.E., P.T.O.E Re: Traffic Justification Memorandum
Joseph G. Quitter Massachuseits Avenue Improvements
Arlington, Massachusetts

INTRODUCTION

Vanasse Hangen Brustlin, Inc. (VHB) has completed a preliminary review, evaluation and
recommendations of improvements of the current fransportation frends in terms of vehicular,
pedestrian, bicyclist traffic, parking, and fransit conditions along Massachusetts Avenue (Route 2A},
between Mill Street and Alewife Brook Parkway in Arlington, Massachusetts. This effort is in
support of the Town's desire to pursue State and /or Federal funding for implementation of needed
transportation improvements along the corridor.

To facilitate our review and evaluation, VHB compiled existing traffic data and associated
information including previously completed designs and studies, from the Town of Arlington, and
recent crash data from the Massachusetts Highway Department (MassHighway). As part of the
corridor study, VHB has recommended modifications to the current roadway cross section and
traffic controls that are intended to improve the safety and mobility of the area users. This
memorandum documents the results of an initial capacity and safety analysis along the corridor, and
a review of the current roadway cross sectional elements, and identifies conceptual-level
improvements for consideration, the anticipated construction cost of these measures.

EXISTING AND FUTURE CONDITIONS
Study Area

Massachusetts Avenue is the main east-west thoroughfare in the Town of Arlington, with a
functional classification of Urban Principal Arterial. For this study, the transportation trends along
the Massachusetts Avenue corridor were analyzed between Mill Street (near Arlington Center) and
Alewife Brook Parkway (at the Cambridge border), approximately 1.6 miles.

Within the project limits, Massachusetts Avenue is approximately 65 feet (+/-) wide, with the
exception at Lake Street between Oxford Street and Windsor Street where the corridor widens to
80 feet (+/-). There are typically two travel lanes in each direction with parailel parking on both
sides of roadway, although in many areas lane definition is poor.

Sidewalks of varying width are provided along both sides of Massachusetts Avenue throughout the

study area. Crosswalks are provided at all signalized intersections, at several unsignalized
intersections, and at selected mid-block locations.
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There are 45 intersecting streets along Massachusetts Avenue within the study limits. Of the total
amount, six of the intersections are signalized (the Massachusetts Avenue intersection with Mill
Street, Pleasant Street, Medford Street, Franklin Street, Lake Street, Thorndike Street, and Alewife
Brook Parkway), 5 intersecting roadways are either used as a commuter cut through, or have been
identified by the Town as trouble spofts (Water Street, Tufts Street, Bates Road, Orvis Road, and
Winter Street), and the balance of the roadways are entrances to residential neighborhood, that are
Jocal streets that are not used for cut through traffic at peak times of the day. For the purposes of
this safety and capacity evaluation, the local street intersections were not analyzed for vehicular
nprovements.

Traffic Volumes

The Town of Arlington has provided information regarding traffic volumes for roadway segments
and at specific intersections in the form of previous traffic studies along the Massachusetts Avenue

_corridor. A majority of this information was collected from previously conducted Massachusetts

Avenue corridor‘studie.s dated December 11, 2001 and November 2002.

Although the traffic volumes were counted four years ago, this data can be considered current for
the purposes of this preliminary study since the relatively stagnant economy and population growth
over the last several years has resulted in negligible increases and, in some cases, decreases of traffic

volumes fhroughout the region. Therefore, any growing of the traffic volumes data to develop
present-day data would be overly conservative and was not completed. As project development
continues, complete peak hour and daily traffic volumes should be collected for the entire corridor.

Based on the information included in previous studies and the accepted standard set by
MassHighway for projecting traffic in this area, an annual growth rate of 1.0 percent (approximately
1.5 percenit compounded over 10 years) was applied fo the 2005 Existing volumes to develop the

2015 Future volumes. A surmumary of these traffic volumes is shown in Table 1.

Table 1 ,
Roadway Segment Traffic Volume Summary
2005 Existing Volumes © 2015 Future Yolumes ©

Massachusetls Avenue: : Period Directional Distribution® | Eastbound  Westhound | Eastbound = Westbound
From Pleasant St o Weekday Morning 51% WB 1,113 1,137 1,229 1,256
Mediord St/ Broadway St | Weekday Evening 53% EB 1,239 1,083 1,369 1,207
From Medford St/ Weekday Morming 59% WB 887 1,303 980 1,439
Broadway Stio
Linwood St Weekday Evening 53% EB 987 856 1,068 946
From Linwood Stte Weekday Morning 63% EB 1,116 654 1,233 722
Lake St Weekday Evening 53% EB . 981 grz2 1,084 963
From Lake Stio Weekday Morning 57% EB 967 726 1,068 802
Thomdike St Weekday Evening 51% WB 857 g02 947 996
From Thomdike Stto Weekday Morning 60% EB 919 816 1,015 680
Alewife Brook Plwy Wesekday Evening 54% WB 715 B47 796G 938

Source: Based on data from Massachusetts Avenue coridor sludies conducted by the Louis Berger Group, Inc. dated December 1, 2001 and Novermber 2002.

a directional distribution of peak period traific

b peak period fraffic volume, expressed in vehicles per hour

c 2005 volumes grown by 1.0 percent for ten years

EB = Eastbound; W8 = Westhound

As shown in Table 1, approximately 1,560 to 2,330 vehicles per hour travel along Massachusetts
Avenue during the weekday peak hours. The morning directional split is as high as 63% eastbound
indicating the commuting nature of the AM peak houx. The directional split is relatively even
during the evening peak hour, ranging from 53 percent eastbound to 54 percent westbound along

the corridor. This indicates that Massachusetts Avenue within the study ares, while used by



Date: May 20, 2005
Project No.: 09145.00

commuters, is not exclusively a commuter route during the evening peak period.

According to recent traffic data collected at MassHighway permanent count station 4935,
approximately 19,700 vehicles travel along Massachusetts Avenue south of Avon Flace during the
average day. This means approximately 10 percent of daily traffic travels along this segment of
Massachusetts Avenue during the peak hours. The traffic count data compiled is contained in the
Appendix. : ‘

It should also be noted that the traffic volumes traveling east bound on Massachusetts Ave drop 21%
during the evening peak, and 20% during the momning peak period through the intersection of Mass

' Ave and Medford Street/Broadway. This is due to the high volume of traffic traveling along

Broadway as an alternate route to Alewife Brook Parkway, and beyond.

Plans number 1 through 4 (out of 4) included herein present the morning (AM) and evening (FM)

‘peak hour turning movement volumes at major corridor intersections for which data was available.

Vehicular Crash Summary

To identify potential vehicle crash trends in the project study area, vehicular crash data for
intersections within the study area was obtained from MassHighway for the years 2000 through
2002, the most recent three-year history available and the Arlington Police Department from 2002 to
2005.

MassHighway Vehicle Crash History
A sumunary of the MassHighway vehicle crash history is presented in Table 2. The following
intersections are above the MassHighway District 4 crash rate of 0.87 crashes per million entering

vehicles (mev) for signalized intersections:

= Massachusetts Avenue at Mystic Street and Pleasant Street (1.12)
= Massachusetts Avenue at Alewife Brook Parkway (1.15)

- As shown in Table 2, based on MassHighway crash data, the signalized intersections at Mystic

Street/Pleasant Street and at Alewife Brook Parkway experienced 44 and 55 crashes over a three-
year period. A high percentage (55 and 36 percent, respectively) of these crashes were rear end-type
collisions, occurring during the typical work week during daylight hours, and on dry pavement,
indicating that weather is not likely a contributing factor. Furthermore, a significant percentage of
the crashes at the locations (34 and 22 percent, respectively) involved personal injuries. For these
signalized intersections, the probable causes for rear-end collisions could include excessive speed
and inadequate signal visibility and /or timing for the specific volume conditions’.

The signalized intersections at Alewife Brook Parkway, Mill Street/Jason Street and at Lake Street
also experienced a high percentage (40, 62 and 63 percent, respectively) of angle-type incidences.
For these intersections, the probabie causes for angle collisions include a large number of turning
vehicles, excessive speed, and inadequate signal phasing and/or timing for the specific volume
conditions.

The number of crashes at the unsignalized intersections that were part of this evaluation was
relatively low. In most cases, the majority of these crashes were angle-type collisions, occurring
during the typical workweek and on dry pavement, indicating weather is not a likely contributing
factor. Furthermore, a significant percentage of the crashes at Bates Road and at Grafton

' Highway Safety Engineering Studies Procedural Guide; United States Department of Transportation (USDOT), Washington, DC; June 1981,
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Street/Orvis Street (50 and 63 percent, respectively) involved personal injuries. Probable causes for |
this type of crash include a high approach speed and high volume approaches to this intersection.

There were 56 accidents that occur within the study corridor at the local street intersections with
Mass Ave. In addition, there were 52 accidents along the corridor within the study area, and away
from any intersecting streets. The data also identified 86 accidents along the entire length of Mass
Ave that did not have a land mark identified. The types of accidents that were along the corridor
were similar to those documented at the intersections: angle-type collisions, occurring during the
typical workweek and on dry pavement, indicating weather is not a likely contributing factor. The
raw data, and summary of these intersections are included in the appendix.

It should be noted that, based on MassHighway crash data, a stahstically large percentage

(88 percent) of the crashes that occurred during this three-year period happened during the first two
years (2000 and 2001). Possibilities for this anomaly include fewer reported crashes as a result of
changes to law enforcement/ insurance reporting policies, recent roadway or intersection
improvements, and / or, unfortunately, unreliable data for 2002,

Arlington Police Depariment Vehicle Crash History

In order to review crash history that involved pedestrians and bicyclists long the Massachusetts
Avenue corridor, accident data was also collected from the Arlington FPolice Départment from 2002
to 2005. As shown on the sumumary table and the raw data in the appendix, there were 66 crashes
that occur on the corridor that involved either pedestrians or bicyclists. The accident data collected
indicated that the accidents occurred at various locations ailong Mass Ave, during mostly dry
conditions during daylight hours.
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Massachusetts Avenue Improvement Project
Arlington, MA

Vehicle and Pedestrian/Bicycle Accidents 2002 - 2005
data from the Arlington Police De ent

Crashi ST % h:Type ‘ ighting 2athe tree
11212002 10:00:00 AM  Pedestrian DRY DAYLIGHT = CLOUDY MASS AVE
1/29/2002 5:12:00 PM Bicyclist DRY Dark(Road Lity ~ CLEAR  MASS AVE. swan
5/20/2002 12:30:00 PM Bicyclist DRY DAYLIGHT CLEAR  MASSAVE  MILLST
5/22/2002 7:45:00 AM Bicycist DRY DAYLIGHT CLEAR  MASSAVE  MiLLST
5/24/2002 4:54:00 PM Pedestrian NRY Daylight CLOUDY * MASS AVE
/312002 6:17:00 PM Bicyclist DRY Daylight ~ CLEAR  MASS AVE
7/1/2002 4:10:00 PM Bicyclist DRY Dajylight CLEAR MASSAVE
7/40/2602 5:10 PM " Bicyctist DRY DAYLIGHT ~ CLEAR  MASS AVE quin
711142002 10:15 AM " Bicydlist DRY DAYLIGHT CLEAR  MASS AVE
711212002 6:00 PM Bicyclist DRY DAYLIGHT CLEAR  MASS AVE
9/5/2002 10:55 AM Pedestrian DRY DAYLIGHT CLEAR  MASS AVE
9/24/2002 8:46 AM Bicyclist DRY DAYLIGHT CLEAR  MASS AVE
11/13/2002 3:27 PM Pedestrian wet DAYLIGHT rain MASS AVE
12/11/2002 11:45 AM Pedestrian DRY : DAYLIGHT CLEAR  MASS AVE
37212003 6:35 PM . Pedestrian wet Dark(Road Lity CLOUDY  MASS AVE
3/12/2003 3:17 PM Pedestrian DRY DAYLIGHT ~ CLEAR  MASS AVE
4/29120063 5:57 PM Pedestrian DRY DAYLIGHT © CLEAR  MASS AVE park
5/9/2003 3:46 PM Bicyclist - DRY DAYLIGHT CLEAR  MASS AVE school
5/10/2003 10:20 AM Bicyclist DRY DAYLIGHT CLEAR -~ MASS AVE melr
5/3/2003 7:28 PM Bicyclist DRY DAYLIGHT CLEAR  MASS AVE
9/22/2003 8:30AM  Bicyclist DRY DAYLIGHT CLEAR  MASS AVE
124412003 5:06 PM Pedestrian DRY Dark{Road Lit) CLEAR MASS AVE
12/24/2003 5:45 PM Pedestrian wet Dark{Road LIt} rain MASS AVE MILL 8T
2/28/2003 1:30 AM Bicychist DRY DAYLIGHT CLEAR  MASS AVE
6/18/2004 11:33 AM Pedestrian wet DAYLIGHT rain MASS AVE
714/2604 11:33 AM Pedestrian DRY DAYLIGHT CLEAR  MASS AVE
7117/2004 12:50 PM Pedestrian DRY DAYLIGHT CLEAR  MASS AVE
8/13/2004 4:10 PM Bicyclist DRY DAYLIGHT CLEAR  MASS AVE mara
9/1/2004 9:14 AM Pedestrian DRY DAYLIGHT CLEAR  MASS AVE
9/26/2004 4:30 PM Bicyclist DRY DAYLIGHT CLEAR  MASS AVE
1044/2004 8:00 AM Pedestrian DRY DAYLIGHT CLEAR  MASS AVE
. 10/7/2004 8:55 AM  Bicyclist DRY DAYLIGHT CLEAR  MASS AVE
10/20/2004 6:10 PM Bicyclist DRY Dark{Road ity ~ CLEAR  MASS AVE
11/4/2004 6:00 PM Pedestian DRY Dark(Road Lit) ~ CLEAR  MASS AVE
12/28/2004 1:22 PM Pedestrian DRY DAYLIGHT CLEAR  MASS AVE
1/10/2005 1:50 PM Pedestrian wet DAYLIGHT CLEAR  MASS AVE mara
1/14/2605 7:06 PM Pedestrian wet Dark{Road Lity ~ CLEAR  MASS AVE milt
2/20/2005 2:15 PM Pedestrian DRY " DAYLIGHT CLEAR  MASS AVE park
3/30/2005 3BOPM Pedestrian DRY DAYLIGHT CLEAR  MASS AVE
4/1/2005 3:30 PM Pedestrian DRY DAYLIGHT CLEAR  MASS AVE water
4{712005 4:00 PM Bicyclist DRY DAYLIGHT CLEAR  MASS AVE melr
4/20/2005 10:13 PM Pedestrian DRY Dark(Road Lity  CLOUDY  MASS AVE
4/21/2005 11:00 AM Bicyclist DRY DAYLIGHT CLEAR  MASS AVE plea
6/7/2005 9:45 AM Bicyclist DRY DAYLIGHT CLEAR  MASS AVE meno
6/7/2005 3:12 PM Pedestrian DRY DAYLIGHT CLEAR  MASS AVE

Source: Arlinglon Police Department
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TRAFFIC OPERATIONS ANALYSIS
Level-of-Service Criteria

Level-of-service {LOS) is the term used to denote the different operating conditions which occur on a
given roadway segment under various traffic volume loads. Itis a qualitative measure of the effect
of a number of factors including roadway geometry, speed, travel delay, freedom to maneuver, and
safety. Level-of-service provides an index to the operational qualities of a roadway segment or an
intersection. Level-of-service designations range from A to F, with LOS “A” representing the best
operating conditions and LOS F representing the worst operating conditions. For urban areas such
as the Massachusetts Avenue corridor, LOS “D” or better are generally considered acceptable levels
of service. ‘

Level of Service Analysis

For an urban arterial such as Massachusetts Avenue, overall corridor capacity is defined and
restricted by the major (signalized) intersections along its length. While the number of travel lanes
in each direction (i.e., one or two) plays a role, the proximity of signalized intersections governs and
travel lanes provided are more related to properly processing traffic demand at the signalized
locations (i.e., approach and departure lane configurations). Therefore, to fully evaluate and
establish corridor capacity and operating conditions, VHB preliminarily analyzed the capacity
provided at key intersections.

To establish existing conditions, VHB conducted capacity analyses using the critical lane volume
(CLV) method to determine the traffic capacity at six key study area signalized intersections during
the weekday morning and evening peak hours using the 2005 existing, and 2015 future volumes.
The future 2015 LOS is presented for the No-Build, or no improvement case. There are a total of
eight (8) signalized intersections within the section of Massachusetts Avenue studied; however,
traffic volumes were not available for the intersections at Mill Street.

Table 3 presents a summary of the capacity analyses for the six key study area intersections in the
absence of any improvements. The capacity analyses worksheets are included in the Appendix.
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Table 3

Intersection Capacity Analyses Summary

2005 Existing Volumes | 2015 Future Yolumes®

Location .| Period CLV’ LOS"® CLV LOS
Massachusetts Avenue at Weekday Moming 1,353 E 1,495 F
Pleasant Streat (Route 860) Weekday Evening 1,362 E 1,508 F
Massachusetls Avenue at Weekday Morming 878 B 970 B
Medford Street Weekday Evening 833 A 923 B
Massachusetls Avenue al Weekday Morning 506 A 556 A
Linwood St/Foster 5t Weekday Fvening 528 A 581 A
Massachuselis Avenue at Weekday Morning 1,206 D 1,345 E
Lake Street Weekday Evening 1,112 c 1,243 E
Massachuselts Avenue al Weelkday Moming 478 A 526 A
Thorndike St/Test St Weekday Evening 466 A 514 A
Massachusels Avenuie at Weekday Morning 1,388 F 1,422 F
Alewife Brook Pkwy Weekday Evening | 1,423 F 1,572 F

a critical lane value

b levet of service

c Mo-Biild li.e., no improvement} condition

The analysis indicates that the intersections at Pleasant Street and at Alewife Brook Parkway
currently operate at unacceptable levels of service (LOS “F") during both peak hours. Furthexmore,
it is anticipated that the Lake Street intersection will operate at LOS E or worse in the future if no
improvements are in place. The other intersections analyzed operate at LOS B or better and are
expected to operate at LOS C or better in 2015.

RECOMMENDED IMPROVEMENTS

Based on field observations, traffic volume research, vehicular crash analysis and intersection
capacity analysis, VHB identified and evaluated possible opportunities for improvernents intended
to enhance the safety and mobility for all corridor users. It is envisioned that the recommendations
from this study will be further evaluated, refined and detailed through design via the work of the
Transportation Advisory Committee (TAC).

The following highlights the major opportunity areas for continued discussion and evaluation:

= QOverall corridor cross section and cross sectional elements
= Bicycle accommeodation

«  Pedestrian accomumodation

= Traffic signal safety and operations

= Qverall corridor safety

= Aesthetic and urban design enhancements

VHB reviewed the corridor as a whole, and at specific locations to identify possible areas for
modification and improvement. The existing and projected future poor operating conditions and
safety history (see Tables 2 and 3) at the intersections of Pleasant Street, Lake Street and Alewife
Brook Parkway lead to the conclusion that major changes which could limit capacity are not
preferable at these locations. Any proposed improvements at these locations need to include the
potential for enhancing both capacity and safety. However, significant capacity enhancements (i.e.,
major widening) are unlikely due to the constraints associated with current cross sectional elements.
Improvements at these locations will most likely be implemented within the existing curb-to-curb
roadway width and be limited to traffic signal (timing and phasing) modifications in an attempt to
optimize operations and safety. A detailed review of signal sequence, timing and equipment can be
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completed at these locations during further project development in an attempt to identify
recornmended traffic control upgrades.

The most significant opportunity identified for proposed change to the corridor is the potential
reduction of the cross-section from four lanes to two lanes {(one travel lane in each direction) east of
the Medford Street/Broadway intersection, narrowing Massachusetts Avenue vehicular travel way
from Franklin Street to Grafton Street (approximately one-half mile). This reduction in cross section
would need to be expanded to accommodate current and future traffic demand at Lake Street, but
then narrowed again to the east, between Marathon and Lafayette Streets (approximately 1750 feet).
Massachusetts Avenue would be expanded, east of Lafayette Street, to accommodate the traffic
demand at the Alewife Brook Parkway intersection (Refer to Sheets 1 through 4 attached}. The
potential reduction to a two-lane cross-section along these portions of Massachusetts Avenue is
possible due to the significant amount (approximately 20 percent) of traffic turning to/from
Broadway. The resulting lower corridor traffic volumes, thus a reduction of roadway capacity
within these sections allow consideration of a reduced cross sectional width for the vehicular travel
way that could be utilized for other modes of transportation (either bicycle or pedestrian), or
improved streetscape along the corridor.

The detailed design of the reduced travel way cross section will need to consider the need to allow

- for traffic making left turns from Massachusetts Avenue to adjacent roadways, residents and
businesses. The vehicular travel lanes must be a minimum of 16 feet for through traffic and
emergency vehicles to pass around a stopped vehicle on Massachusetts Ave. Although the lane
width will be designed with a wider cross section than typical (16 feet verses 12 feet), the overall
pavement width will be reduced, thus making the pedestrian passage across Mass Ave shorter,
improving pedestrian mobility and safety. '

The conceptual improvements plans provided herein (plans 1 through 4) detail the potential
reallocation of the roadway width gained in the reduced cross sectional areas east of Med{ord
Street/Broadway, detailed above. For example, the possible introduction of a 4-5 foot bicycle lane.
This lane, in conjunction with better bike accommodation at traffic signals (i.e., bicycle detection)
and enhanced signage throughout the corridor offers an opportunity to provide a more inviting and
safe environment for bicycle traffic.

The additional space gained by reducing the Massachusetts Avenue cross section in selected areas
could be utilized in any number of ways besides {or in combination with) bicycle enhancements,
including wider sidewalks, center medians, planting sirips, etc. The benefits and costs of these
options can be further evaluated during future project development. In any event, the re-evaluation
of the Massachusetts Avenue corridor cross section affords an opportunity to better define the
existing lane definition, which in many areas is currently poor, with extended sections of wide,
undefined pavement provided.

A re-evaluation of the corridor also provides an opportunity to enhance the overall pedestrian
envirorument. As part of project development, the current location of all pedestrian crosswalks will
be evaluated to determine the most appropriate locations. Highlighted crosswalk markings and
signage, use of alternate crosswalk materials, improved street lighting in crossing areas, and the
proper use of “neckdowns” (narrowing the roadway by extending the curb at key intersections and
mid-block locations) will be considered. The conceptual improvement plans provided (Refer to
Sheets 1 through 4) detail a number of potential locations for the implementation of neckdowns for
enhanced pedestrian movements. These neckdown areas will be designed to improve sight lines
and visibility of crossing pedestrians, shorten crossing distances, and serve as a traffic calming
technique to slow traffic in areas of pedestrian activity. The neckdowns also have the added benefit
of providing new space to be considered for possible aesthetic enhancements.

During future project development a complete evaluation of pedestrian phasing, signal indications
and signage should also be undertaken at all signalized locations. An overall theme to these, as well
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as other alternative actions, is the need to continue to consider the effects of proposed corridor
modifications on vehicle, pedestrian and bicycle safety.

Tied to some of the opportunities discussed above, but also worth discussion as a stand alone topic
is the upgrade and potential coordination of several traffic signal systems. This is important because
the signalized intersections govern the flow of traffic along Massachusetts Avenue. In a few cases
they are closely spaced, but do not facilitate acceptable traffic progression through the corridor. The
upgrade and coordination of these traffic signal systems could improve the overall operation along
the corridor. Existing traffic signal phasing and lane configuration also needs to be reviewed, with
sensitivity towards addressing the high accident experience at many of these locations.

All proposed improvements and modifications will need to consider potential impacts to on-street
parking and other related business activities {i.e., loading/urloading), as well as transit stops on the
corridor. The continued maintenance of an adequate level of on-street parking is critical to overall
comenunity acceptance of proposed improvements. '

Table 4 presents a brief summary of the potential improvement opportunities along the corridor.

Table 4

Recommended Transportation Improvements Summary

Massachusetts Avenue: | Existing Conditions Proposed Improvements

From it St to Two lanes per direction 1. Mairtain existing two lanes per direction with additional tuming lanes at
intersections as necessary

Franklin St Several unprotecied sidewalks | 2. Upgrade and coordinate traffic signals

{Artinglon Cenler)

On streal parking

3. Provide neck-downs at unsignalized crosswatks
4. Mairdain existing parking

From Franklin St fo

Two lanes per direction

1. Narrow 1o one trave lane per direction with additional turning fanes as necessary

Grafion St Several unprotected sidewalks | 2. Upgrade traffic signals
On street parking 3. Provide neck-tdowns at unsignalized crosswalks
4. Maintain existing parking
5. Create a five-foot marked bicycle lane
6. Widen existing sidewalks or provide planting strip, where possible
From Grafton St o Two fanes per direction 1 Transition back fo lwo lanes per direction with additional tming lanes at
' intersections as necessary
Marathon St Several unprotecied sidewalks | 2. Upgrade traffic signals
{Lake Street District) On street parking 3. Provide neck-downs at unsignalized crosswalks

4, Maintain existing parking
5. Continue the bicycle lane on the south side of Massachusetts Avenue only

From Marathon Stio
Alewite Brook Plowvy

Two lanes per diraction
Several unprotecled sidewalks
On street parking

1. Narrow to one travel lane per direction

2. Upgrade traffic signals

3. Provide neck-downs at unsignalized crosswalks

4_Maintain existing parking

5. Bicycle lane provided on both north ard south side of Massachusetis Avenue

In order to assess the impact of the conceptual level improvements detailed herein and on Sheets 1
through 4 attached, VHB evaluated intersection operations. Table 5 presents a summary of the
existing, and future (with and without a reduced cross section) operations at the two locations along
the Massachusetts Avenue corridor affected by the proposed travel way reduction. All other
locations along the corridor are not within the location of the proposed reduction.
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Table b
Intersection Capacily Analyses Summary

2005 Existing Volumes | 2015 Future Volumes® | 2015 Future Volumes®
Lpcation Period CLV® Los" CLv LOS CLV LOS
Massachusetls Avenue at Weekday Morning 508 A 556 A 1,014 C
Linwood St/Foster 5t Weekday Evening 528 A 581 A 1115 C
Massachusetls Avenue at Weekday Morning 463 A 526 A 1,005 C
Thomdike St/Teei St Weekday Evening 452 A 514 A g8t B

a critical lane vaive

b level of service

C Mo-Build {i.e., nc improvement) condition

d With Improvements {.8., reduced cross section)

As can be seen by the table, although the peak hour LOS is expected to drop at Linwood /Foster and
Thorndike/ Teel Streets, the anticipated future 2015 LOS is no worse than a very acceptable LOS “C".
Based on this analysis, it is assumed that the cross sectional width for the sections along
Massachusetts Avenue, east of Broadway (detailed above), can be reduced without significant
impact to vehicle operations. :
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CONCLUSION

VHB has conducted an assessment of the roadway traffic capacity and safety along the 1.6 mile
section of Massachusetts Avenue corridor between Mill Street and Alewife Brook Parkway. Based
on this evaluation, VHB has identified several improvement opportunities to the current roadway
and intersection features that are intended to enhance the safety and mobility for all area users. Itis
envisioned that the recommendations from this study will be evaluated and progressed through
further design and construction via the work of TAC.

The order of magnitude construction cost estimate of these improvements is approximately
$2,420,000. The projected costs are based on the proposed typical sections shown on the conceptual
improvement plans (Sheets 1 through 4) and do not include costs associated with design, potential

- right-of-way acquisition, streetscape enhancements, including landscaping, permitting or police
services. The conceptual improvement plan and cost estimate worksheets are provided in the
Appendix. ‘
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§2895775%88

EREE

Doyl
Baygnt
Daygn
Daysht
Qaydsht
Daytight
Ouytiet

Sack - Eghitsd rassumy

D

Tawn
Cuyight

188 MASS AVE
23RBS AVE
45 ASE KVE
H24 LIASS AVE
2EMASS AVE
286 MASS AVE
553 BASS AVE
ST TARSS A
451 MASE AVE
EOEMASS AVE
188 1ASS AVE
FOUASS AVE
1BE MASS AVE
29 UASE AE
BN IIASS AVE
358 MBS AVE
4B HASS AVE
TISHASS AVE
BB HASS AVE
ZHASS AVE
508 MASS AVE
83 HASS AVE
835 MASS AVE
BIMASS AVE
505 HASS AVE
743 035 AVE
205 MASS AVE
40 LAS AVE
141 MASS AVE
TOG WASS AVE
7325 MASS AVE
205 MASS AVE
SE4MASE AVE
TITHASS AVE
LIRSS AVE
FODRATS AVE
MWIMASS INE
BOMAES AT
BB LASS MVE
52 MASS AVE
730 MASS AVE
175 MASS AVE
23 HASS AVE
1 WASS AVE
(TS MASS AVE
136 MASS AVE
AULLASS AVE
BT AVE
THT HASS AVE
32 MASTAVE
S50 HASS AVE
4203088 AVE
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(null)
Report Executed Byt JIMMC ons 06/16/08
#ecovds Found: 53%
scc_dateoco ace_time acc_typecode acc_locfound aoe_ light acoc_wsather
0L202/02 1851 3 MASS AVE 1 1
Qi1/09/02 1230 £ MAass AVE i3 4
0L/09/02 G40 ek, MASS AVE 1 z
©oL/12/02 1000 1. MASS SAVE . 1 3 .
C1/14/02 45 2 THASS AVE & MILL 1 1
GL/LA/02 2006 2 HASS AVE ] 2
CLALBIO2 as5&k E MAaSS AVE 1 3
DL/I9/02 15156 2 M&asSs AVE & WIRD 1 =z
01721702 1613 4 MASS AVE & WaAlN 3 z
O1/25/02 1440 3 MASS AVE 1 1
0L/28/02 1918 2l HMASS AVE 2 1
wawmwﬁ\om.:. 1i7iz. -6 CMASSUAVE & SWAN 3 1
01/31/02 1000 2z MASS AVE 1 3
GLABL/02 2020 5 HMAaSS AVE = 5
SZA02/02 B0 3 MASS AVE 3 1
GZ/02/02 1315 £ MASS AVE 1 i
02/11702 1445 2 MASS AVE 1 2
Q2/16708 2335 2 MASS AVE & PLEA 2 1
Q2725702 1380 2 MASS avE & WATE 1 3
Q2725702 1435 Z MASS AVE & MILL i 3
QR/27/02 1750 z MASE AVE & MELR 3 5
GE/02/702 245 z MASS AVE 3 1
QB/05/02 1100 2 MASS AVE 1 1
e3/12/02 i52¢ z MASS AVE 1 4
03/14/702 1206 3 MASS AVE 1 1
Q3/LL/02 1600 3 MASS AVE & TROW 1 3
03/16/02 1809 E MASS AVE 3 i
Q3/19/°02 1330 & MESSE AVE i 4
Q32002 1645 Ed MASS AVE i &
O3/22/02 BOG £ HMAES AVE L i
DE/22702 B850 ] MASS aVE 1 1
O3/25/02 1800 2 MASS aVE & PARK ) 3
GRARESOZ 2200 2 MASS AVE et 4
Ga/0LA02 1000 £ M&SSH AavE 1 s
Q403702 IRC s MASS AavE 1 4
Qa/02/702 1318 z MASS AVE % i
Ga/01 702 1G0% z MALS AVE i Z
Qe 05/G2 200 5 MASS AVE 3 1
04 /07 0% LG50 3 MaSS AVE 1 1
-4 /07 /702 1720 z Mass AYE & PLE& L 3
C4/O8/02 1628 2 MASS AVE i 1
O4/10702 102¢ £ Mass AVE 1 i
G4/10/02 330 Z MAass aVE & THOR 1 t
DE/LBAOZ 1330 2 MASS AVE i i
04724702 114 jed MASS AVE 2 3
G4/27 /02 SO0 E HASS AVE & WYMA 1 1
Qas/28/02 1705 2 M&SS AVE & PLEA 1 4
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3 B . - Lol - R T e ] . - PR g . : @
17350 E MASEs Aave 1 } 3 1 Y 2

05713702 Sl z MARS Aavi i Fa 2 N 2 @
Pages: 1

&

{ouliD

&
acc_datsoce asc tlime aco_tvpscode ace_lecfound sec_light aco_weather acc _surface acoe_hitrnvrun ace_yoadeond acc_angle
OR/L5/02 1545 2 MASS AVE & PLEA 1 1 1 P s @
SO5/20402 2230 & MASS -AVE & MILL 1 1- AN L1 .z P
osz1/02 432 z HMASS AVE 3 1 i M ’ e "
O8/22/02 ... 745, & L MASSCAVE (& MILT 1 1 L1 N o . Fl
OS/RES/0T 1554 1 MASS  BVE H i 1 N 1 T,
QE/26/02 1108 3 MASD AVE & WIND 1 e 1 N 2 .
OE/26502 1850 3 HMASE aVvE 1 4 1 b z P
GBEAZG/02 2010 Z MASE AVE & WYMA 3 1 1 N z
CE/31/02 1810 2 MASS avE & 4 z M- 1
26/03/02 1817 & MASS AVE t i 1 i i ’
CHAOT /G2 1745 2 MAaBss AVE % 1 1 ¢ 1
O&/13/702 1130 z MASS AVE 1 i 1 N z
O&/15/02 1013 z HASS AVE & MILL 1 4 2 M 2 ﬁ
0871702 1250 3 MASS AVE H i 1 i 1
0519708 1702 z HMASS AVE 1 1 1 # 1
D6E/2ZL/02 1943 3 Mass ave 1 1 i Y 2 -]
GEAZ4°02 B30 2 HMASS AaVE 1 1 1 N 1
O&RIZT 02 2100 2 MaSs AVE ] 3 1 M 2
D6728/02 245 z MASS AVE & PLEA 3 1 L M 1 P
O7/0L/02 3 11610 B3 MASS AVE 1 1 1 M 2
07 /04702 1310 4 MASS AVE 1 i 1 ¥ g
GF QB0 356 & MASS AVE 3 1 1 N 8
O7 /08702 1788 £ MASS AVE 3 1 1 A =
Q730702 - 1710 & MASS AVE & GUIN 1 i 1 N 2
C7/1Ls02 1015 [ MASS AVE 1 1 i B )
07/13:/02 Zid1l 2 MARS AVE T 1 1 i z
Q27202 1430 2 MASS aVE H 1 1 M 1
OV/LE/02 1800 A MASS AVE b i 1 M ®
GP/1BI0E 1030 £ MESS AVE i 1 H i
GTAR0/02 F3R0 2 MASS AVE i 1 1 N 2
GFL2BI0Z 1000 Y HMASS AVE i I ¥ M 2 ]
QF 28702 1035 z MASS AVE 1 L 1 N z
CF/29/02 1i01& £ Mass AVE 1 1 1 Y 2
QF /30702 1923 3 MASS AVE & WINT 1 1 1 I 2 0
Q7/30/02 2188 z MASS AVE & MILL. & 1 1 i 1
OB/0L/0 320 s MASS AVE & WINT 1} 1 1 N 2
OB/OZ/0Z 1060 e MASS AVE 1 1 1 M 1 &
08/05/02 1522 = MASH AVE & ROBE 3 b i N b
QBLOSA0E S30 il MASS AVE i 1 b 1
08/16/02 1438 2 MaSE AVE & MT V1 1 i M 2 0
OBAIGSG2 1700 3 HMASS AVE & WILL 3 3 1 M a2
GE/20/02 1703 2 MASS AVE 1 X i N 1
OR16/0E 1540 3 MAIE Ayl 1 i 1 hi & 6
QBAZD/OZ 1418 3 MASS AVE 1 4 z N 1
GE/29/02 1302 Z MASES AVE & SCHO 1 4 2 N hrd
OB/Z9/0Z 1623 2 MASS AVE & WHIT 1 4 s 54 2 @
QR O2 1750 £ MASS avE i 4 h Y 1
QRAQZ/0Z 1234 2 MASE ave 1 < = N 1
OI/D4 702 1R30 z Mass GVE i 1 1 N 1 -]
Q0802 1055 1 MASS AVE 1 1 1 M
GRA0502 1701 T HASE AVE i 1 K W i
0T/ S0Z 1325 = MASS AVE & TOFT X i 1 M i @
OR/OESDT 1345 E MASS AUE i3 i 1 ki 2
Q970508 1725 s MASE AVE & VaRN i ! 1 & il i1
S9A10/02 1455 3 M&SS AVE i 1 T & 3 @
OesL2/08 IER9 e MASS AaVE & FaUL 1 1 1 ™ b
QR/L3A02 1446 z MASS AYE & QUIN 3 i 1 s 1
[0 RO Wy 1209 2 MASS AVE & SCHC 3 2 1 W > -
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TR/ i ST ASS AR R PAGLTT Y T i - K i )

GRG0 MASS AVE & QUIM 1 H 1 M 1

G207 b MASS AVE & SCHO 1 H N 2

Page: 2

(null)

zec_dateoce acc_time acc_typecode ace_tocfound acce_light ace _weather ‘ace_surface ace hitnvun  acc_roadcond aco_ angle i

02/11/02 1800 £ HMASS AVE 3 h3 - 3 Y 1 B

09/24/02 . H46 & MASS AVE 1 1 1 N 2

0927 /02 300 2 Hass AVE 3 a 2 N 1

0%/27/02 1056 z MASS AVE & ROBE 1 4 2 N 1 @

09227702 2013 z MASS AVE b 4 = N 2

09/2%/02 1345 2 MASS AVE & PLEA 1 1 i M 1

05/30,02 1635 E MasSS AVE 1 1 A Y 2 &

10/02/02 1243 2 MASS AVE 1 i B N 1

1G/03/02 sia 3 HMASS AVE 1 i 1 N 2

10/04/02 2064 2 HMASS AVE 3 3 i N 4 &

1D/07 /02 1015 2 MASS AVE 1 1 1 N 1

10/11/02 1205 2 MASS AVE & SCHO 1 & z N 2

10/13/702 1700 MASS AVE 4 = 2 Y 1 -

10/18/02 2037 3 MASS AVE 4 3 1 N 1

10/22/062 1420 Z MASS AVE 1 1 1 I 1

10/24/02 1810 z MASS AVE & WYMa 1 1 1 B 1 ®

10/26/02 1280 z MASS AVE 1 4 2 N 1

L1/01/02 1841 3 MASS AVE & ROBE 3 4 2 M 3 1

11/01/02 1520 £ HMASS AVE 1 1 1 Y 1 o

1170402 1650 z MASS AVE 3 4 2 ] 1

11710702 1708 3 MASD AVE 3 4 2 M 1

131/13/02 1829 2 MASS AYE & MILL 3 4 z M 2 ¢

i1/13702 1527 1 HASS ANE T 1 4 2. N 2 o

11/14702 1430 E MASS AVE & MILL i 1 1 ¥ 2

11737 /¢2 1200 z MASS AVE 1 4 2 B 2 <

13717702 1730 3 MASS AVE ] 4 z Y 2 g

11/18/02 845 £ HMASS AVE & MILT . 14

11/1%/02 i%45 z MASS AVE ooz 1 1 3] 1 L

11720702 IB0 2 MAaSS, AVE 1 13 1 N 1

11/25/02 1758 2 MASS - AVE 3 1 1 N 1

11/25/02 2100 £ M&SS AVE 3 & 2 Y o

L1/%6/02 1643 z MASS “AVE 3 1 1 M 2

12703702 7B5 z MASS AVE & MELR i 2 N 2

12703702 1045 2 MASS AVE & MATE 1 i 1 ™ 2 G

12/0%702 1630 z MASS AVE = 1 i M 1

12704702 &a8 z HMASE AVE ] 1 1 N 2

12/04/02 1030 2 MASS AVE 1 1 1 N 1 s

12/06/02 1430 z MASS AVE & MT ¥ 1 3 z N z

12/06/02 z020 £ MEaES AVE 3 3 i Y H

12707702 1210 z MASS AVE 1 1 z N 2 o

12710702 1002 £ MASS AVE b1 1 1 Y 1

12/13/02. -1145 1 CHASS - AVE 1 i 1 N

Tizsral0z T Tiz4e T =z | OHMASS aVE & MELR 3 4 z Y E o

12/19/07 2256 2 MASS AVE 2 1 1 M 1

LEL20/02 1351 3 MASS aVE i & 2 N 2

12/20/02 1627 2 MASS AVE & PLEa = 4 3 N 2 @

12/ 26 /07 1130 2 MASS AVE & PARK 1 H 2 Y 2

12726/02 1508 2 MASS AVE by 1 z N z

1223502 825 & HASS AVE i 1 1 I 2

in/ 1715 2 MASS AVE ] 1 ] M 2

a1/ pletay b MASE AVE % P

D1/13/03 E MASS AVE 1 1 1 v 2 e

GL/13/703 2 MASS AVE 3 1 1 3] -

s ra s PO 7 o .




zoo_datedce aoo_tims

01/24703
01/26/03
01/27/03
©1/28/03
Q20303
QR/GBA0Z
02/11./03
GR/17703
02/13/03
02/21/03
02/25/03
03/02/03.
02719703
O3/05/03
0ROV A03
03/D7 /03
03712703
03/12/03
03713403
08/22/03
QB/Z6/03
03/28/03
CA/ 29403
OB/ 29707
04/01/03
Ge/02/03
04/03/03
G4 /0B/03
Q4/11/03
0442307
O4/25/03
04/25/03
GA/26/03
04/2%,032

04/29,/03
04/29/03

G4/3C/03
05/05/03

08710703

05/10/03
OB/1ZA03
05/13/05
0B/16/0%
05/ 16/03
O5/18/03
QB/20/0%
05421 /03
D8/23/03
0S/23/03
05/24 /03
05/24/03
DEO7 /05
0&6/10/03
0E/1L/03
0Es1BI03
G6/14/03
06416703
0619705

aAce
1030
1820
310
1800
1220
1FES
740
1420
1705
245

1838

1000
1027
1308
820
1337
1517

16507

1814
1729
920

2045
2166
1920
1745
1730
FEO

1600
&45

1871
1830
945

1440
1757

Tigaz

2230
1546

L 1)

1250
1130
1525

TTBORS

1425
1240
F00
1040
730
22153
91n
1415
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1117
1305
15375
2245
914

1260
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HMASE
MASS
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HASS
MASSE
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MASS

HAsE
MASS
MASS
MASS
HASS
HMASS

Mass’

MASSE
MASS
HMASS
MASS
MASS
HMASS
MASS
MASS

- MASS

MASS
MaSS
MASS
MASS
MEES
MASS
MASE

MAes

MASS
MASS
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MASS
HMAas3
MASS
ASS
#MASSE
HASS
MASS
MASS
HMASS

MASS

MASS
MALS
MADD
MASE
MALS
M&SS
MASS
HASS
MASS
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AVE
AVE
AVE
AVE
AVE
AVE
AVE
aveE
AVE
AVE
AVE
AVE
AvE
AVE
AVE
AVE

AVE
AVE

AVE
AWE
AVE
AVE
AVE
AVE
HAVE
avE
AVE
AVE
AVE
AVE
AVE
AVE
AVE

AVE

AVE
AVE
AVE

AVE

AVE
BVE

~AVE
TAVE

AVE
AYVE
ave
AVE
AVE
AVE
AVE
AVE
SVE
HWE
AVE
H[VE
AVE
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AVE
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CUTN
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EVE - "1 - ) b R TR *
046/ LE/03 AVE 1 1 B z
06.,/19./03 AVE 1 1 N 2
Paga: 4
Coull)

&
scc_dateoce acc _time anc_typecode  acc_lecfound see_light  acc mwaathey acc _gurface acc_hitmrun ace_voadeond acc_angle
0&/22/03 1543 2 Mass AVE ) % 2 [ z
05/23/03 1132 2 MASS AVE & MILT 1 1 ¥ 2 hd
CESZE/03 1040 5 HEaSS AvE ¥ 1 1 i 1
GE/ 267032 1359 z HMASS AVE i 1 b1 N 1 .
07 /0270 1215 z MASS AVE 3 3 3 N 2 hd
OF Q2,03 1254 2 MASS AVE 1 1 1 M z
OF7 /07 /03 1730 2 HMASS AVE H i1 1 M 2 o
Q7 /08703 1850 ] MASS AVE 1 1 1 N i 1
07414703 1915 z MASS AVE 1 3 N 3
OFF24/03 2130 g MASS AVE 1 3 1 N »
07 /28,03 SO0 5 MASS AvE 3 1 b N
07 /29403 1518 2 HESS AVE 1 i 1 M 1
07 /29703 2245 £ MASS AVE 1 1 i Y 1 i
07 /30703 1140 3 MASS AVE 1 H 1 M z :
07/31/03 1544 5 MASS AVE 1 1 1 M
Ce/04/03 1025 z Mass AVE i 4 2 1] 1 ;
G8/0B/03 2128 3 MASS AVE 3 H i N 1 -
OB/ 14703 1430 3 MASS AVE 1 3 1 N 2
G8/15/703 1300 = M&SS AVE 1 % 1 b
08/19/03 900 z MASS AVE 1 i 1 N i hd
08/19/03 1105 3 MASS AVE 1 1 1 N 2
OB/Z7 /03 1630 z HMASS AVE & PLEA 1 1 1 N 2
05/28703 LY £ MAaS5 AVE 3 3 H Y 1 -
ORAZBIOT B2% & MASS AVE 1 1 1 N
BE/31703 1400 z MASE AVE s i1 L N 2 ;
CY/OB/03 1115 3 MASS AVE 1 1 1 N 2 -
QL0803 1540 ] HMaSS AVE H 1 1 M
09/16/,03 1410 2 MASS AYE & MARA 1 1 1 M 4 i
09/20/03 00 2 MASS AVE 1 i 1 B 2 hd
0$/20/03 1355 z MESS AVE 1 i 1 N 1
09/22/03, 830 & MASS AVE 3 1 1 M ) .
0%/23/03 1454 £ MASS AVE 1 4 z Y ce A
G9/24703 1116 3 MASS AVE 1 H 1 N z
09/28/03 1918 z MASS AVE & WATE & i 1 M 2 .
OB /2603 $5¢ z MASS BVE & MILT 1 1 1 n 2 -
$9/29/03 754 z MASS AVE 1 1 1 N 1
10401703 $4% 3 4SS AVE i 1 b1 N z n
10/02/03 1136 5 M&SS AVE 1 3 1 M hid
10/02703 934 z MASS AVE & PLEA L 1 1 N 2
10/03/03 1250 z MASS AVE & WATE 1 1 i N 2 &
1O/DALOG 1743 z MASS AVE & TUFT 3 4 2 N 1
10415703 GTo 2 MASS AVE & HATE 1 z 2 N z
16419703 18846 z MASS AVE 2 ) b1 N 1 &
10720503 935 z MASS AVE 1 1 1 N 2
1G/22/703 1253 2 MASS AVE & MILL ) i 1 3 3
LO/REI0B 805 = MASS 4AVE 1 4 2 N 1 e
10723703 1705 2 MASS AVE H 1 2 N 1
16774703 1631 2 MASS AVE & PLES 3 1 1 N 1
10720702 17%7 e MAsSE AVE = 4 z H 2 @
1072702 1500 z MASS AVE 1 H 1 N 2
LGB0 1013 i M&SS AVE i 1 1 i =
1105703 1515 T MASS AVE & PARK 1 13 z N z p
LTRSS FOH9 . ' H i 1 N 2 @




R Wyl ex]
13 407/02

Fage: &

woo_dateccs acc_tims

11/14/03
11/15/03
11/22/03
11423703
11728703
11720703
11729703
12,0403

L2A067037

/06702
12709703
12702703
12/0%/03
1E/12/03
12/15,03
12717703
12718703
12/24/03

0106704

01/08/04
01/12/04
OL/LEO4
0L/18/04
0L/20/04
01L/21704
01/22/04
01/23/04
G1/29/04
OL/30/04
0R/6G1704
O2/LES04
02/20/04
0221704
GRIBR/04
GI/24/04
02/25/04

ORI2BIVA
CERALG/DE
0B/10/04
G3/08/04
03/12704
0E/15/04
Q3/17204
O3/18704
03/20/04
03/23704
O3/ZE/0E
CA/27/04
G251 /04
ORIZ0/04
G407 /D4
0409508
04s1Z/08
34/1370a
DAFLASCE
Ca/14704
GAs1LGB/04
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aoo_bvpscads

TN AN SEN SR WS VSIS A R R

MASS

AVE

ace_loafound
MASS aVE & MARA
MASS AVE & PLER
MASS avE
MASS AV
HasSs AVE
MASE AVE
MASS AVE & PLES
MASS AVE
MASS BVE
MASS AVE
MAGS AVE
MASS AVE & PLER
MaSS AVE
HMASS AVE
HASS AVE & Palll
MASS AVE
MASS AVE

L LMASSLAVE & MILL
MASS AVE
MASS AVE & MILL
MASS AVE
MASE AVE & WATE
MASs avi
MASE AVE & ROB2
MASSE AVE & PARK
MASS AVE
MASS AVE & MILL
Mass avE
Mass AVE
MASS AVE & WATE
MASS AVE
MASE AVE
FASS AVE
MASS AVE
MASS AVE & OXFO
MASS AVE & PLEA
Mast AVE
MASS AVE
MASS AVE
MASS AVE
MASS AWE
Mass AVE
MASS AVE & PARK
MASS AVE
MASS AVE & WALN
Mass AVE & MILL
HMASS AVE
HASS AVE & MILL
MASS AVE & MILL
MASS AVE & RAMS
FIASE AVE & PLE&
MAass AVE
MASE AVE
Mass AVE & THOR
MASS AVE & OXFG
MASE AVE & HMILL
MASS AVE
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ek £ YRR Noeeags wppeg MIDgooeeet e 4 e i e mo e N -
[SEFS E P41 3 Hass Al 1 % H il 3
. Gaslnsos £ HASE AVE 1 1 1 ¥ z
o 3
&
. -
(el l) -
acc_datecce aoc_time scc_typecode ace locfound woe_light scc_weather acc_suvfzce acc_hitnrun acc_roaceond ace_angle
B 04/ 23404 330 E MASS &VE 1 4 z ¥ 2 [
- Car27 /04 2130 3 MASS AVE 3 4 z M 2 *
05/01/04 1220 5 MASS AVE 1 i 1 M 1
N 05704704 1445 3 MASS AVE H 1 1 M 2 e
- 05/04/04 1325 : MASS AVE i i 1 M 1 -
0B/13/04 755 3 MASE AVE - 1 1 ¥ 1
. 05714704 1435 z MASS AVE 1 1 1 M 1 D
- 08/15/04 2120 z MASS AVE 1 i H N
Os/17/04 735 2 MasS avE 1 i 1 S 1
QE/17/04 1303 ks HASS AVE 1 1 1 N z o
OBA1RI04 900 I MASS AVE 1 1 1 ¥
0B/24/04 1137 3 MASS AVE . 1 8 2 N 1
. OB/24/704 2218 3 MASS AVE & MILL @ 4 S M &
e 08,26/04 1748 3 MASS AVE 1 1 1 M i
05/27/04 Q40 I3 MASS AVE 1 ! 1 N 2
. 0608704 1608 z MASS AVE & MILT 1 1 1 N 1 %
- ORFI0/0G 1825 5 MASS AVE 1 1 1 M 1
Q&/12/04 1020 3 MASS aVE & PLEA 1 1 k B
. OB/ 0L 1220 z MASS AVE & WHIT 1 1 N 1 &
b CB/14/04 1355 3 MASS AVE i i1 i M z
1133 1 -MASST AVE 1 .2 .2 IR ioo=
. 1935 £ MASS AVE & MILT 1 1 1 e T - i
06719704 1041 z MASS AVE i 1 1 [ 2
067/20/04 1130 E MASS AVE 1 1 1 ¥ 1
. Ce/21/04 1209 2 MASS AVE 1 1 i N z @®
- OL/22/04 1120 3 MASS AVE 1 1 i N z
0622704 1LEHO0 3 MASS AVE 1 3 1 © 2
) 06/T4/04 1210 2 M&SS avE & OXFO i 1 1 N 2 .
et 06/30/04 1746 2 MASS AVE 1 5 i H z ©
07 /01704 1133 i MASS AVE 1 i 1 N F4 ,
o 07 /05,04 1225 z HASS AVE i 4 P N z ©
” 07 /04704 730 2 MASS AVE & PARK 1 1 1 N 2
G745 04 1045 3 HMASS AVE 1 1 2 (. 2
_ Q7 /15506 702 2 MAGS AVE 1 4 2 - z o
’ GTAIT /04 1250 3 MASS AVE i 1 1 N ; *
GF LB/ 04 1550 z MASE AVE & MILL ) 1 3 B -
.. BT A1BA04 Z500 2 MABS AVE & PLEA 3 4 z N z ©
- 07 /20704 835 z MASE AVE 1 1 1 M 1 z
072104 1300 2 MASS AVE i 1 1 ™ z
. 07 /28704 2058 5 MASS AVE 3 1 M 1 i
N 07 /28704 FO0 Z MASS AVE H 4 z it 1 -
Q7 /50704 1450 kt MASS AVE i 1 1 N 2
0B/02704 1300 e MASS AVE 1 i 1 N 2 o
" 0B/02/04 1120 2 MASS AVE 1 1 1 M z
. OB/0AI0S 2141 MASS AVE & PARK 3 1 1 M
CBADE/O4 1915 2 MASS AVE 1 kL 1 N 1 &
OB/0B/04 1708 2 M&SS AVE i 1 i M z
08/13/04 1610, & AYE & MARA 1 b ] Mo )
; CAI3/0ETTT 1940 z AVE 1 3 1 N 1 ) @
e 08/14/04 1622 3 AVE 3 i 1 N
m aVE 1 i 1 ¥ 1
E HVE B 1 1 ¥ 3
= ’ i H 3] z ®
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GRADTI0R = MASS AVE & MILL 3 1 1 H
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ace_dstsoce acc_bime & = _rypecods  aco_locfound acc_light acc_weather acc surface goc_hitmrun acc_voadcond  acc _angle
DR13704 1400 = MASS AVE & PLEA 1 1 1 2 @
D%/12/04 1242 3 MasSsS AVE 3 1 1 2
G911 /04 pgsel Z MasSs AVE 2 i 1 i
SULLT 04 1036 g Mash AvE H 1 1 1 &
BT AOE Z020 e HASE AVE & PLE& 3 4 2 1
TH/LBS0G 1230 2 MASH AVE 1 1 1 1
O3 /18708 1324 Z MASS AVE & OXFL 1 a 2 2 &
ORS00 23200 2 MASS AVE 3 3 3 z
09/24/04 1430 z MASS AVE & PLEa& 1 1 1 2
Q9/R5/04 1630 B MASS -AVE 1 1 1 1 L &
GVRS28/04 1619 2 MASS AVE 1 1 2 z
09/28/04 14t4 2 MAaSS AVE 1 4 2 i z
US/22/04 F35 2 MAHSS AVE & TUFT 1 4 Z 1 o3
G9/30/04 1840 2 MASS AVE 3 i 1 1 ‘
L9/30/04 @05 2 MASS AVE & WYMAa 1 1 1
10/02/704 1020 3 Hass avE 1 3 1 i &
10/04/04  BOO. . 1 . MASS AVE ! 1 1 . .
10707 /04 855 & M&aSSs AVE 1 1 1 ] 1
10/08704 o2 2z MASS AVE 1 1 i I 2 &
10/08/04 1400 2 MASS AVE 1 1 1 M 1
10413704 348 2 MASS AVE 1 1 1 M z
i0/15/04 1303 Z MASS AVE i 1 z i z [
10/15/704 1713 2 MASS AVE K3 1 1 N 1 )
10/20/04 iB10 & Mass AVE 3 1 3 N 2
MO\NO\O» 1931 2 MASS AVE & HMARA 2 T ¥ N 2 F=
10721704 721 2 MASS AavE 1 i3 3 M 2
10720704 192¢ 2 MASS AVE ] 1 1 N 1
10/24/04 1854 2 MasSse AVE & QUIN 32 4 2 h = &
1Q/27/C4 18230 £ MASS AVE 3 1 1 by 2
10/28/04 1800¢ = Mass AvE 3 1 1 N 1
10/29/04 914 3 MASS AVE b 1 1 N 2 &
10/21/04 1711 = MasSs AVE & 1 1 N 1 ‘
11/01/04 1890, 1 HMASS AVE 3 L 1 M 1
11702704 1155 z MASS AVE 3 3 e N 1 &
11/0%/04 345 2 MASS AVE L i 1 N 2 B
11/14/04 18585 z MASS AVE & PAUL I 1 1 N i
11716704 1815 z MASS AVE & VARM G 1 1 M 1 -
11/22/04 1846 z MASS AVE 3 1 1 N 1 B
11723704 1442 = MASH AVE 1 1 1 ™ i
11723704 745 E MaSSL AVE 1 1 1 Y 1 i -
L1/24,04 1520 ] eSS AVE 1 1 i B 1
177047048 315 e MASS AVE 3 1 1 3] 2
12/00/04 1329 2 HAaSs aVE 1 3 i M 1 ®
12/08/04 520 2 MASS AVE b 3 3 b z
12408706 1303 = MADE AVE 1 1 1 N 2
TEST3S00 1827 3 MaSS AVE 3 = z M 2 ~
1ZA17 704 730 hcs MASE AYE & PLER 1 & 4 Z pal '
o T 1230 3 MASS AVE 1 1 i ¥ 2
12702704 24130 3 MASS AVE 3 1 2 N 2 &
12724704 2 MASS AVE 3 1 1 N 1
12427704 E MASE AVE i 1 z H 2
L2r28/04 1 MARS AVE & WYMA 1 H =z N
12530504 P Mand AVE ] i 2 M 1 7
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02/18/06 0 1815
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O2/24/05 2227
02/05/05 1350
GB/08/05 1515
02/07 /0% 1204
03409705 1100
03/10/05 1130
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03430408 . 15830
G3/30/05 1804
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anachnd Piease smn report in space provided below,

5 Gity or Town Where Accidant Gegured Heares! Mile Markes Mumber of Lanes At Ratary # Accidem Qegunsd on Ramp
; ! l ves 2 D Hoil il i Betow:
1 amag b
Lo |l Sueet Rame or Aoule Number a3l interseclion with \ Or\‘n.n ey
route AWEDSE e
[ M8 E W
A 3 Which direction wis esch vehicie \raveding? Or — il not al inmersection. lik in balow: gong ﬁ i
T N 5 E W NS E W N S E W O neasesi inlersagtion. ™} On ramp m—,.. ]
i gl vemce I l l i _l No i i l ! i leat bridga, mile matker, 2 oute numbcr J——
] it Noe t 2 taitrozd. g W
) o i '
Other Langmarks: perg ..._.i._.'L...J
o T
: Accident thvolved Collision Win: 7 [:] Ovennyined m 1oad iclc:;is;‘nooi?aix‘c;.—ed {wo of mpre vehiclze mark one
A D [:*! . . }::] Ran olf roadway ~- [:]
v 1 Pedestuan 4 failroad Train ] non-cotlision B Truck
Milor Vehicte Ej Ran oft roadway hit fixed Fixed ghject on shouloer {::] .
3 : 2 n Tratlic 5 0b}€C! —momr. 121 [rOm cOBA 3 sidewalk of istand ¢ Sapad t D ReatEng 2 D hngle” 3 z Head On
! Mator Vehicle .
s R & {1 sy i sehoot Bus o ] ower
Whal were VehEIes Soing prer Wrere was pedesinan losated al iime of ROAD SURFACE COLLISION CONDITIONS LIGHT CONDITIONS
14 acCudent? accdent? Matk appropriate bok
' Watk approprate hox X X X
| % :
: Vehitte T i Dry 1 Hil megian bartier { Laylight
e , ' A nlptsesion -
o i Withen 300 Zeel 2 Vil 2 |+ guaré rai 2 Dpwa ¢ dusk
Lk, Maiing rghl turn 2 of inletstenan ; .
N Wote Than 400 el 3 Showy 2 i curbing 3 Darkness — 1020 Highted
T2 Mhing telt turn 3 lson witersection
s P Walking m street § i 4 Hil spAme s 4 Darkness — 10ad unlighied
with R .
RAgk 1 it
AR LR 5 WAl I She > et 5 Hi signpost WEATHER CONDITIONS
aoannsl wratiic
g 4 Going siaight ahead g ACKD CONDITIONS & Tt ity or fight pote ¥
oy 5! Prssmg on nght & Stanging i sweet )
d b4 7 Hil ree i Claar
! H Gelling onloll vetwcle
; 6 Passing ontell 1 No Delects ] Embankment 2 Fogay
i cllel- Swap siga & Warkig on vemcie . -
2 Holes, tuts, bumps 8 Biten 3 Cloudy
o B S 9 Working #h gueet
o woging 3 Foregn matter on surlace A Rock fedge 4 Ramn
! D A Playing 0 stree!
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2] Starung i tralhc X u 1 h . : ey b "
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e ) . A
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H Enlenng of exlitg | N LR
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Critical Lane Volume Analysis
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Transportation Research Board, National Academy of Sciences, 2101 Constitution Avenue, Wasﬁingmn, 0.C. 204138

e

" INTERIM MATERIALS ON =

» 1 highway transpertation

%;‘ : HIGHWAY GAPACITY o | | 2 public transit

5 other

subject areas

12 planning
21 facilities design S
L. - 54 operations and traffic control
i ) - et T, L 85 traffic flow, capacity, and measurements
Critical Movement Analysis - ‘ “1g
L (Example 1) Tabie 6. Level of Service Ranges
. £ e . .
C 5
% : Note: “(R)* denotes a recalculation. PLANNING Applications {in vph) .
] o ) ‘Maximum Sum of Critical VoTumes
Btep 1(R). Identify Lane Geometry. Left turn Level
lanes are added on Approaches 2 and 4. of Twa Three Four or
. i Service Phase Phase more Phases
Step 2(R). Tdentify Volumes. Volumes, in vph A ' 900 855 a5 -
are shown on the form. :
’ . ) 8 . 1050 106G 965
Step %(R).  Identify Phasing. The exidting two @ 1200 1140 1100
phase signal will be analyzed. ) ’ ¢ :
o . : 0 1880 1275 1225
Step 4(R). Left Turn Check. Siep 4(R) is £ 1500 1475 ©137s
identical o tbe preceeding Step 5. . .
[ . . ' F il not applicable~-——-—nw~
N Step S(R). Assign Lane Yolumes. Left . turns arxe -
Im}- assigned to left turn lanes and through plus right OPERATIONS AND DESIGH Applications (in pch).
L turn volumes are distributed egually to the . !
K - ‘ {deleted}
{ remaining lanes. ]
1 t Step B(R).. Critical Volumes. ,Critical volumes _ Step 8(R). Intersection Level of Service.
(PR foi phase’ A1A2 on Appioaches land2 are 795 + 40 oro. Using Table 6, the value of 1180 vph falls within
i Cor 4585 + 50 LT. Use B835. Critical volumes for phase +he range of 1051 to' 1200, or Level of Service C for
., .. ° ASa¢ on Approaches Jand4 are 365 + 120 LT or 263 + two phase operation.
i 90 LT. Tee 356. : ‘ .
{ % . ‘ : . Step 9(R). Recalculate. No recalculation is
“{', . Step 7{R)}.- Sum of Critical Volumes. The sum of necessary as it is demonstrated that left_turn.lanes
the critical voiumes is (835 + 355) or 1190 voh. alter the intersection Level of Service B 1o C.
il "‘_. ' . : . ’ TT—

P ' ' o Table 3. PCE Values: ‘Left ?urn_i;j}f:gt's s

Left Turns Allewed from Left-Through Lanesa

600-599 1660 +

j i 1. Mo Turn Phase Opposing Yolume, in vph: 0-299 300-599
P o 1 Teft turn equals: 1.0 PCE 2.0 PCE 4.0 PCE 6.0 PCE
- 2. With Turn Phase 1 jeft turn equals 1.2 PCE - g
P :Left Turns Aliowed from Left Turn Bays OnlyP ™
. 3. No Turn ‘Phase ‘Oppesing Volume, in vph: "0-299 300-599 §00-299 1000 +
' ’ 1 jeft turn equalss . 1.0 PCE 2.0 PCE 4.0 PCE 6.0 PCE

4. With Turn Phase 1 Teft turn equals 1.05 PCE

‘aPCE Values are used in Step 5, PLAMNING appliications, 1o develop a distribution of veolumes among several
“traffic lanes. PCE Values are also used in Step 7, OPERATIONS AND DESIGN applications, to comvert ieft turn
volumes to passenger car volumes prior to adding them to through and right turn volumes, in pch.

b - .

; PCE Values are used in Step 7, GPERATIONS AND DESIGN applications, to convert feft turn volumes (operating
o from a turwn bay) to passenger car volumes, in pch.

Source: W. R, Reillv [HEHRP Praiect 2-PR). based on a svnthesis of various data, including pef. (B).
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3 Massachusetts Avenue & Foster Street Mass Ave at Linwood/Foster Road
AM Peak Hour - one lane Mass Ave 5/18/2005
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3. Massachusetts Avenue & Foster Street Mass Ave at Linwood/Foster Road
Existing PM Peak Hour Page 1
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3- Massachuselts Avenue & Foster Street Mass Ave at Linwood/Foster Road
Existing PM Peak Hour Page 2
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13- Massachusetis Avenue & Foster Sireet Mass Ave at Linwood/Foster Road
PM Peak Hour-one lane Mass Ave 5/16/2008
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3: Massachusetis Avenue & Foster Street Mass Ave at Linwood/Foster Road
PM Peak Hour-one lane Mass Ave 5/16/2005
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3: Massachusetts Avenue & Medford Street Mass Ave at Medford Street
Existing Morning Peak Hour 5/16/2005
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3: Massachusetts Avenue & Medford Street Mass Ave at Medford Street
Existing Morning Peak Hour 5/16/2005
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4: Massachusetts Avenue & Medford Street Mass Ave at Medford St
Existing Evening Peak Hour 5/16/20086
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Vanasse Hangen Brostlin, Inc.

Cost Estimate




J—

Transportation 101 Wakmut Street
Land Development
Environmental Post Office Box 9151
Services Wateriown.
Massachusetts 02471
) 617 924 1770
CONCEFTUAL COST ESTIMATE
Massachusetis Avenve Tranportation Improvements
Arlington, Massachusetts
Segment Total Cost

Mill Street to Water Street

Water Street to Frankin Street
Franklin Street to Grafton Street
Grafton Street to Marathon Street

Marathon Street to Alewife Brook Parkway

SUBTOTAL:

20 % Contingency:

TOTAL:

$159,183.00
$374,721.00
$572,490.50
$307,663.25

$599,605.50

$2 013,663.25

$402,732.65

$2,416,325.90

SAY:

$2,420,000]

This estimate does not consider any Permitting or Police Semvices.

Conceptual Estimate.ds



Transportation 101 Walnut Street
L.and Development
Environmental Post Office Box 9151
Services Watertown
Massachusetts 02471
617 924 1770
VYanasse Hangen Brustlin, Inc.
CONCFEFPTUAL COST ESTIMATE
Mill Street to Water Street (1,150 H)
Descriphion Unik Prce CQuantity Total Cost
Cold Plane & Favement Overlay $1.80 [SY B435 SY $15,183.00
Gramte Curbk Removed # Reset $22.00 \F [75 LF $3,850.00
Full Depth Pavement {less than 3.0' wide) $37.00 [5Y 0 Sy $0.00
Cement Concrete Sidewatk $53.00 /5Y 80 SY $4,240.00
Brick Sidewalk $80.00 ISY 230 5Y $16,400.00
Loam £ Seed $3.75 /SY 0 SY $0.00
Trathe Signal Upgrade $100,000.00 JEA I EA $100,000.00
Pavement Markings $3.510.00 AS I 1S $3,510.00
Brick Sidewalk Bulb-Out $3,500.00 /EA 4 EA $14,000.00
Section TOTAL: $1592,1863.00
Water Street to Franklin Street (1,700 H)
Rescophbon Umt Poce Quantiby Total Cost
Cold Plane 4 Pavement Overlay $1.60 /5Y 13045 SY $23,451.00
Gramte Curb Removed & Reset $22.00 LF 260 LF $5,720.00
Brick Sidewalk $80.00 /SY 415 SY $33,200.00
lL.oam Borrow & Seed $3.75 /5Y 0 5Y $0.00
Traffic Signal Upgrade $100,000.00 [EA 3 EA $300,000.00
Pavement Markings $5,320.00 AS LS $5,320.00
Brick Sidewalk Bulb-Out $3,500.00 JEA 2 EA $7.,000.00
Section TOTAL: $374,721.00

Conceptual

Estimate.xis



Transportation

101 Walnut Street
i.and Development
Environmental Post Office Box 5151
Services Watertown
Massachusetis 02471
617 924 1770
_Vanasse Hangen Brustlin, Inc.
CONCEFPTUAL COST ESTIMATE
Frankiin Street to Grafton Street (2,800 i)
DRescrnipbion Umt Pnice Quantsby Total Cost
Cold Plane $ Pavement Overlay $1.80 /SY 15560 SY $286,008.00
Gramte Curb Removed & Reset $22.00 \F 3360 LF $73,920.00
Gramte Curb $38.00 AF 630 LF $23,940.00
Pavement Removal $12.50 /5Y 5000 5Y $G2,500.00
Cement Concrete Sidewalk $53.00 /SY 4500 5Y $23&,SO0.00
t oam Borrow & Seed $3.75 [SY 7310 5Y $27.412.50
Trafhc Swgnal Upgrade $100,000.00 JEA I EA $100,000.00
Pavement Markings $5,210.00 A5 [ 55} $6,210.00
Cement Concrete Sidewalk Bulb-Out $3,000.00 JEA 4 EA %1 2,000.00

Grafton Street to Marathon Street (1,150 )

Pescnption Unit Price
Cold Plane & Pavement Overlay $1.80 /5Y
Grante Curb Removed ¢ Reset $22.00 AF
Gramte Curb $38.00 /\F
Pavement Removal $12.50 /5Y
Cement Concrete Sidewalk $53.00 /o
Loam Borrow & Seed $3.75 /oY

% 100,000.00 /EA
$2.570.00 LS
$3.000.00 /EA

Trathe Signal Upgrade
Pavement Markings
Cement Concrete Sidewaik Bulb-Out

Conceptual Estimate.xis

Section TOTAL:

Quantity
8690 S5Y
1380 LF
345 LF
1100 5Y
2300 57
1155 SY
1 EA

I 1S

2 EA

Sechon TOTAL: -

$572,490.50

Total Cost
$15,642.00
$30,360.00
$13,110.00
$13,750.00

$121,8C0.C0
$4,331.25
$100,000.00
$2,570.00
$6,000.00

$307,663.25
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Transportation 101 Walnut Street

Land Develepment

Environmental : Post Office Box 9151

Services Watertown

Massachusetts 02471

617 924 1770

_Vanasse Hangen Brustlin, Inc.
CONCEPTUAL COST ESTIMATE
Marathon Street to Alewife Brook Parkway (1,900 f)
Descnption Uik Price Quantiby JTotal Cost

Cold Plane # Pavement Overlay $1.80 /S5Y 10835 3Y $19,503.00
Gramte Curb R‘emoved ¢ Reset $22.00 ILF 2340 LF $51,480.00
Grante Curb $36.00 /LF 585 LF $22,230.00
Pavement Removal $12.50 /15Y 3600 5Y $45,000.00
Cement Concrete Sidewalk $53.00 /57 3565 SY $188,945.00
Brick Sidewalk $80.00 /5Y 370 5Y $29,600.00
L.oam Dorrow # Seed $3.75 15Y 5410 5Y $20,267.50
Trathc Signal Upgrade $100,000.00 /EA 2 EA $200,000.00
Pavement Markings $4.560.00 LS 115 $4,560.00
Cement Concrete Sidewatk Bulb-Out $3,000.00 JEA & EA $18,000.00
Section TOTAL: $599,605.50

Conceptual Estimate.xis
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Transportation 101 Walnat Street
Land Development

Environmental Post Office Box 3151
Services Watertown
Massachusetts 02471
617 924 1770
VYanasse Hangen Brustlin, Inc.
UNIT COSTS.
* Prices Based on MHD Weighted Average Bid Prices (2004)
Full Depth Pavement
Depth (N} Conversion Unit Cost
Hot Mot Asphalt 2 N/A 0.0560 To/SY'IN  $45.00 fTon $5.04
Hot Mix Asphalt Binder Course 2 NfA 0.0560 To/SY IN $45.00 /MG $5.04
Hot Mix Asphalt Base Course 4 N/A 0.0560 ToSY*IN $45.00 MG $10.08
Dense Graded Crushed Stone 4 N/A 0.0278 YD/IN $40.00 ¥D° $4.44
Gravel Borrow & N/A 0.0278 YD/IN $15.00 WD $3.33
Unclassified Fxcavation 20 MN/A 0.0278 YDIN $12.00 ND° $6.67
Fine Grading and Compacting N/A N/A N/A $2.00 /5Y $2.00
per SY Total=  $36.60
Full Depth Pavement COST PER SY= $37.00
Hot Mix Asphalt Walk Surface .
Depth tm} Width (n) Conversion Umt Cost
Hot Mix Asphalt 3 NA 0.0560 Tor/SY N $65.00 /fTon $14.28
Gravel Borrow 8 N/A 0.0278 YDAN $22.00 YD° $4.89
Unclassified Fxcavation P N/A 0.0278 YD/IN $18.00 ND® $5.50
Fine Grading and Compacting N/A N/A N/A $1.75 /OY C H1.75
‘ per SY Total=  $26.42
Hot Mix Asphalt Walk Surface COST PER SY= $26.50
Hot Mix Asphalt Driveway
Depih tn)  Width (im) Conversion Und Cost
Hot Mix Asphalt 3.5 N/A 0.0560 To/SY'IN 5’590.00 [Ton H17.64
Gravel Borrow & N/A 0.0278 YDiN $22.00 ND” $4.69
Unclassified Excavation 1.5 N/A 0.0278 YDIN $18.00 ND° $5.75
Fine Grading and Compacting NIA N/A N/A $1.75 /OY $1.75
per SY Total=  $30.03
Hot Mix Asphalt Driveway COST PER SY= $30.00

Conceptual Estimate.ds
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Transportation 01 Walrut Street
Land Development
Environmental Post Office Box 9151
Services Watertown
Massachusetts 02471
617 924 1770
Cement Concrete Walk / Wheelchair Ramps
Depth (n}  Width (n) Conversion Umt Cost
Cement Concrete 4 N/A N/A $40.00 /5Y $40.00
Gravel Borrow & N/A 0.0278 YD/N $22.00 ¥D* $4.69
Unclassihed Excavation |2 NIA 0.0278 YD/N $18.00 No® $6.00
Fine Grading and Compacting N/A N/A N/A $1.75 /SY $1.75
per SY Total=  $52.64
Cement Concrete Walk / Wheelchair Ramp COST PER S5Y= $53.00
Gramte Curb
Depth (n} Widith (n} Conversion Unit Cost
Grante Curb N/A N/A : N/A $30.00 AF $30.00
Cement Concrete = TNJA 0.0093 SY/ FT*IN $40.00 /SY $2.22
Unclassified Excavation ¥5) N/A 0.0093 SY/FTIN $22.00 YD° $3.67
per LF Total=  $35.20
Gramte Curb COST PER LF= $36.00
Pavement Removal
Depth (N Conversion Unit Cost
Unclassihed Excavabion 15 NIA 0.0278 YDAN $16.00 /YD3 $7.90
Ordinary Borrow 15 N/A 0.0278 YD/IN $12.00 ND® $5.00
per SY Total= _ $12.50
Pavement Removal COST PER SY= $12.50
Loam Borrow and Seed
Depth (N} Conversion Unt Cost
Loam Borrow 4 0.0278 YDIN $24.00 YD° $2.67
Seed %] .00 /5Y $1.00
per SY Total= $3.67
i oam Porrow and Seed COST PER SY= $3.75

Conceptual Estimate.xds
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Transportation
Land Development
Environmental
Services

101 Walnut Street

Post Office Box %151

Watertown

Massachusetts 02471

617 924 1770
Pavement Markings
Unit Cost
12" White Line %] .40 AF $1.40
4" Yellow Line $0.85 NAF $1.40
1 2* White bine COST PER LF= $1.40
4" Yellow Line COST PER L= $0.565
Cement Concrete Bulb-out
Quantity Unit Cost
Gramte Curb 50 LE $38.00 ILF $1,200.00
Cement Concrete Sidewalk 20 5Y $53 .00 /5Y $1,060.00
per EACH ‘otal=  $2,960.00
Cement Concrete Bulb-out COST PER EACH=_ = $3,000.00
Brick Bulb-out
Quanhity Unit Cost
Grante Curb 5C LF $36.00 AF $1.,200.00
Brick Sidewatk 20 SY $80.00 [5Y $1.600.00
per EACH otal=  $3,500.00

Conceptual Estimate.xis

%$3.5C0.00

Cement Concrete Bulb-out COST FER EACTH=
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Transportation 101 Waknut Street

Land Development
Environmental Post Office Box 9151
Servieces Waterlown
Massachusetts (2471
6179241770

_YVanasse Hangen Brustlin, oc..

This estimate assumes the followng :
Mill Street to Water Street (1,150 1)

Pavement
Assume existing pavement width 15 approx 66'
Assume matching exsting pavement width
Assume 2-12' lanes and &.5° parking lane for each side
Assume Cold Plane ¢ Overlay

Grante Corb
Assume there 15 75% existing grante curb along comndor
Assume existing gramte curb can be removed and reset if needed
Assume 10% of curb needs removing and resetting

Loam ¢ Seed
Assume no areas require loam & seed

Sidewalk
Assume sidewslk reconstruction matching existing width of | 2 feet on both sides
Assume 75% of sidewalk brick and 25% cement concrete
Assume 10% of sidewalk requires reconstruction

Dramage
Assume 4 structures need to be adjusted

Pavement Markings
Assume 2300 LF of 4" yellow hne {DYCL) at $O.40LF = $9220
Assume 2300 LF of 4° white ne (SWEL) (both sides) at $0.40AF = $220
Assume 600 LF of 4° white hne (BWLL) at $0O.40/LF = $240
Assume 350 LF of | 2" white bme (5L ¢ CW) at $1.40AF = $420
Assume | 70 SF of pavement markings at $3.50/5F = $600
Assume B4 parking stall markings at 1O 1F of 4" white Ine/stall 28 $O.A0LF = $340
‘ Totat Pavement Markng = $3510

Congeptual Estimate.xds
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% ‘ Transportation 101 Waknut Street
‘ Land Development

: Environmentat Post Office Box 9151
{ Services Watertown

Massachusetts 02471
617 9241770

; Water Street to Frankhn Street (1,700 H)

Pavement
Assume existing pavement width 15 approx 78"
Assume matching existing pavement width
Assume 2-1 2" lanes and B.5' parking lane for each side
Assume Cold Plane ¢ Overlay

Gramte Corb

Assume there 15 75% -exstng grante curb along corndor
£ Assume existing grante curb can be removed and reset f needed
l Assume | 0% of curb needs removing and resetting

j Loam ¢ Seed
ll Assume no areas require loam & seed

P | Median
Assume all medians require no reconstruction

PSS

| 71 Sidewalk
i Assume sidewalk reconstruchon matching existing width of 12 on both sides

Assume 100% of sdewalk brick

Assume | 0% of sidewalk requires reconstruction

Assume 90% of length has sidewalk

Dramage ‘
Assume 4 structures need to adjsted

Pavement Markings
Assume 3400 LF of 4" yellow lme (DYCL) at $0.40/LF = $1360
Assume 3400 LF of 4" white hnie (SWEL) {both sides) at $O.40NF = $1360
. Assume 850 LF of 4" white hne (BWLL) at $O.40AF = $340
o Assume 450 LF of 12" white line (SL & CW) at $ 1 .40AF = $630
Assume 355 SF of pavement markings at $3.50/SF = $1250
Assume 94 parking stall markings at [0 LF of 4" white Ine/stall at $0.40AF = $380
Totat Pavement Marking = $5320

I—

Conceptual Estimate xis



. r—-—-—-,, . 4....;!

B e

| and De Tlranspo;tatlon 101 Walsut Street
n velopmen

Environmental Post Office Box 9151

Services Walertown:

Massachusetts 02471

617 924 1770

Franklin Street to Gratton Street (2,800 1)
Favement
Assume 50' cross section |- 12" lane w/ 5' striped bike lane § &' parking in each direction
Assume exsting pavement width 15 approx GG’
Assume narrowng pavement width | 6 feet (&' each side)
Assvme Cold Plane # Overlay

Granite Curb )
Assume there 15 75% existing gramte curb along cornidor
Assume removing and resetting both sides of roadway
Assume 80% exsting grante curb can be removed and reset
Assume 20% of new grante curb required

Loam ¢ Seed
Assume 4" depth for all loam 4 seed areas
Assume loam & seed exsting pavement that 15 beng removed (approx & width)
Assume exsting loam and seed along 50% of corndor
Assume existing loam ¢ seed width 15 approx 7.5' (area between east curb & exist sidewalk)

Sidewalk
Assume sidewalk reconstruction matching existing width of &' on both sides
Assume | 00% of sidewalk cement concrete
Assume 100% of sidewalk requires reconstruction
Assume 20% of length has sdewalk

Dramage
Assume CIT the exsting basins and adding new catch basins
Assume 300 spacing for basins
Assume [0 sets of basms (14 cb)
Assume G I of | 2'RCP to connect each of the new structues

Pavement Markings ‘ .
Assume 5600 LF of 4" yellow tne (DYCL) at $O.40LF = $2240
Assume 5600 LF of 4* white hne (SWEL) (both sides) at $0.404F = $2240
Assume 465 LF of |2 white hne (SL & CW) at $1.40AF = $650
Assume |05 SF of pavement markings at $3.50/5F = $370
Assume | 76 parking stall markings at 10 LF of 4" white Ime/stall at $0.40LF = $710
Total Pavement Marking = $6210

Conceptuat Fstimate x!s



Transportation

Land Devel A 101 Walnut Street
nd Developmen
Environmental Fost Office Box 5151
Services Wateriowr
Massachusetts (2471
617 924 1770
Grafton Street to Marathon Street {1,150 1)
Pavement
Assyme &8 cross section 4 lanes -1 1" inside lanes | 5 outside lanes

¢ & parling on both sides

Assume existing pavement width 1s approx 76

Assume narrowing pavement width & feet {(4' each sde)
Assume Cold Plane & Overlay

Gramte Curb
Assume there 15 75% exsting gramte curk along corndor
Assume removing and resetting both sides of roadway
Assume B0% existing gramte curb can be removed and reset
Assume 20% of new grantte curb required

Loam & Seed
Assume 4" depth for all loam § seed areas
Assume loam 4 seed existing pavement that 1s being removed (approx 4' width)
Assume exast loam and seed area along 75% from Gratton St to Oxford St
Assume existing loam & seed width 5 approx 7' {area between exst curb $ exnst sidewalk)

Sidewalk
Assume sidewalk reconstruction matching existing width of 10 on both mdes
Assume | O0% of sidewalk cement concrete
Assume 1 Q0% of sidewalk requires reconstruchion
Assume 0% of length has sidewalk

Drammage
Assume CIT the existing basms and adding new catch basms
Assume 300 spacing for basms
Assume 7 sets of basms (14 cb)
Assume G H of | 2"RCFP to connect each of the new structues

Pavement Markings
Assume 2300 LF of 4" yellow hne (DYCL) at $O.401F = $920
Assume 2300 LF of 4" white tne (SWEL) (both sides) at $0.40/LF = $920
Assume 220 LF of | 2" white ine (SL & CW) at $1 400F = $310
Assume 28 SF of pavement markings at $3.50/5F = $100
Assume B0 parking stall markings at 10 LF of 4" white Ing/stall at $0.40/LF = $320
Total Pavement Marking = $2570

Conceptual Estinate xis
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Transportation 10% Walout Strest
Land Develiopment

Environmentai Post Office Box 9351
Services Watertown
Massachuselts 02471

6179241770

Marathon Street to Alewife Brook Parkway (1,250 )
Pavement

Assume 50" cross sechon |- §2' lane wf 5* striped bike lane & &' parking in each direction
Assume existing pavement width 1s approx 66.5'

Assume narrowing pavement width 1 G feet (8 each side)

Assume Cold Plane § Overlay

Gramte Curb
Assume there 1s 75% exsting granite curb along comdor
Assume removing and resetting both sides of roadway
Assume &50% existing grante curk can be removed and reset
Assume 20% of new grante curb required

Loam % Seed
Assume 4" depth for all loam ¢ seed areas
Assume loam & seed exnsting pavement that 15 bemg removed (approx 8 width)
Assume exist loam & seed width 1s approx 7.5' from Marathon St to Henderson St
and approx G from Bovlevard Rd to Alewite Brook Parkway
Assume exist loam # seed along 75% of above lengths

Sidewalk
Assume sidewslk reconstruction matching existing on both sides:
cement concrete walk from Marathon 5t to Henderson St width of 6.5
cement concrete walk from Henderson 5t to Boulevard Rd width of 16
brick walk from Boulevard Rd to Alewie Brook Parkway width of 9.5
Assume | 00% of sidewalk requwes reconstruchion
Assume 0% of length has sidewalk

Dramage
Assume CIT the existing basns and adding new catch basins
Assume 300" spacmg for basing
Assume 7 sets of basins (14 cb)
Assume G If of 1 2"RCP to connect each of the new structues

FPavement Markings .
Assume 3900 LF of 4 yellow ne (DYCL) at $O.40LF = $1560
Assume 3900 LF of 4" white bne (SWEL) (both sides) at $O.400F = $1560
Assume 565 LF of | 2% white hine (SL & CW) at $1 .40AF = $800
Assume 58 SF of pavement markings at $3.50/SF = $200
Assume 110 parking stall markings at 1O LF of 4” white hne/stall at $O.40AF = $440
Total Pavement Marking = $4560

Concepiual Estimate.ds
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Date: May 20, 2005 5
Project No.: 09145.00

Table 2
Vehicufar Crash Summary (2000-2002)
" Massachusetts Avenue at:

Mill StiJason St Water 5t Myslic St/Pleasant St Medford St Frankiin St Tufls 8t Bates Rd Grafton SH/Orvis St Winter St take St Teel SVThorndike St Alewife Brook Plowy Total
Signalized? Yes - Ne Yes Yes Yes No No No No Yes Yes Yes
Year : :
2000 5 1 25 0 3 i 5 4 1 6 o 25 80
2001 11 3 17 1 3 1 2 2 1 8 2 19 70
2002 5 1 2 a g 0 1 2 1 2 g 7 - 2t
Total 21 5 44 1 6 2 8 8 3 16 2 55 171
Collision Type
Angle 13 3 12 0 2 1 2 4 i 10 0 22 70
Head-on 0 1 1 0 0 0 0 ¢ o 0 0 ¢ 2
Rear-end 2 0 24 1 3 0 5 0 1 3 1 20 80
Unknown B 1 7 0 1 1 1 4 1 3 i 13 38
Total 21 5 44 1 6 2 8 8 3 16 2 56 171
Severity
Fatafity - 0 G 0 ] 0 0 0 0 0 o 0 0 0
Hit and Bun ¢ ¢ 1 0 G ] 0 0 1 G 0 2 4
tnjury 4 1 15 0 2 0 4 5 1 3 0 12 47
Property 17 4 28 1 4 2 4 2 i 15 2 41 . 119
Unknown [ 0 0 0 i i} 0 1 g g 0 0 1
Total 21 5 44 1 6 2 8 8 3 18 2 55 171
Time of day
7:00 AM - 9:00 AM 4 1 7 1 ¢ 0 1 3 1 2 1 i 32
901 AM - 3:58 PM 8 4 21 0 4 1 4 2 0 8 0 24 76
4:00 PM - 6:00 PM 5 0 B 0 0 0 4] 2 0 ] 0 7 20
6:01 PM - 6:58 AM 4 0 10 g 2 1 3 1 2 § 1 13 43
Total 21 [ 44 H B 2 8 8 3 16 2 55 171
Day of Week
Monday-Friday i8 4 35 1 4 2 6 7 1 10 2 47 137
Saturday-Sunday 3 1 '8 2 2 ] 2 1 2 g Q 8 H
Total 21 5 44 1 8 2 8 8 3 16 2 85 171
Pavement Condilions
Dry 16 5 37 0 4 H 5 4 P4 9 2 41 126
Wet 3 0 4 1 1 ] 3 4 1 4 G 12 33
Srsow 0 0 1 0 0 0 0 0 0 0 0 a 1
fce 1 0 1 0 0 0 0 0 ¢ 0 g 0 2
Other ¢ 0 0 0 0 0 0 0 0 1 0 1 2
Unknown 1 Q 1 0 i 1 0 2 g P 8 1 1z
Totat 21 5 44 i 6 2 8 8 3 16 2 55 171
MassHighway Crash Rate NA NA 1.12 0.03 0.23 NA NA NA NA (.58 0.10 1.15 NA

Source: MassHighway vehicle crash data
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