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EXECUTIVE SUMMARY 

MDM Transportation Consultants, Inc. (MDM) has prepared this Traffic Impact and Access 
Study (TIAS) for a proposed residential development referred to as Cold Brook Crossing on 
North Road in Sudbury, Massachusetts.  This report documents existing operational and safety-
related characteristics of roadways serving the development Site, estimates future year 
operating characteristics of these roadways independent of the development, estimates 
development-related trip generation, and identifies incremental impacts of Site-related traffic.  
Access improvements are identified for the development to meet operational needs of the Site 
and the adjacent roadways. 

This TIAS has been prepared in accordance with requirements and standards for the 
preparation of traffic studies as jointly issued by the Commonwealth of Massachusetts 
Executive Office of Energy & Environmental Affairs/Massachusetts Department of 
Transportation (EEA/MassDOT). 

E.1 PROJECT DESCRIPTION

The Site comprises approximately 38± acres in Sudbury, Massachusetts that is bounded by 
North Road to the south, Northwood Road/ Residential properties to the west, and the Concord 
Town Line to the northeast.  The Site is comprised of wooded undeveloped property and a 
former gravel pit.  The adjacent gravel pit parcel within the Town of Concord is not part of the 
development program.  

The proposed Site programming consists of developing the Site to include 274 residential units 
comprised of 151 mid-rise multifamily units and 123 townhome style units.  On-site parking is 
planned to include 392 surface parking spaces and 374 garage spaces for a total of 766 total 
spaces.  A full access driveway will be provided along North Road with secondary emergency-
only (gated) driveway located west of the primary site driveway. 
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E.2 STUDY AREA

This TIAS evaluates transportation characteristics of roadways and intersections that provide a 
primary means of access to the Site within the Town of Sudbury and that are likely to sustain a 
measurable level of traffic impact from the development.  The study area includes the following 
primary intersections: 

□ North Road at Dakin Road/Pantry Road (Signalized)
□ North Road at Powder Mill Road/Mossman Road
□ North Road at Primary Site Driveway

E.3 SUMMARY OF ANALYSIS AND FINDINGS

Capacity analyses were conducted for each study area intersection to quantify existing and 
future year traffic operations with and without the development for the weekday morning and 
weekday evening peak hours.  These time periods represent the highest activity periods of the 
proposed project and the adjacent roadway system. 

The analyses presented in this TIAS are based on industry-standard trip rates and methodology 
published by the Institute of Transportation Engineers (ITE).  Based on industry-standard trip 
rates, the proposed development is estimated to generate approximately 111 vehicle trips 
during the weekday morning peak hour (27 entering and 84 exiting) and 135 vehicle trips 
during the weekday evening peak hour (83 entering and 52 exiting).  On a daily basis, the 
development is estimated to generate approximately 1,722 vehicle trips on a weekday. Journey 
to work data for the Town of Sudbury served as the primary basis for distribution for the trips 
to/from the Site.   

Capacity analyses indicate that the project will not result in any consequential changes in 
intersection operations compared to No-Build conditions.  The site driveway will operate at 
LOS D or better during peak hours.  The signalized intersection of North Road at Dakin Road 
and Pantry Road will continue to operate at overall LOS C or better during the weekday 
morning and weekday evening peak hours.  During peak hours, the Powder Mill Road and 
Mossman Road approaches to North Road operate with longer delays; however, the project is 
not anticipated to add any additional turning vehicles from these roadway approaches and will 
result in a nominal traffic increases along North Road that will not materially impact traffic 
operations.  Relative traffic increases for the proposed project fall well within normal day-to-
day fluctuations in traffic. 

In summary, the proposed development is a modest traffic generator that will not result in any 
material change in traffic operations at intersections within the study area compared to No-
Build conditions.  Access improvements as outlined in the Conclusions and Recommendations 
section of this report will meet applicable safety requirements including sight lines based on 
measured ambient travel speeds.   
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E.4 RECOMMENDATIONS 
 
MDM finds North Road and the roadways within the site vicinity can accommodate modest 
traffic increases of the project.  Relative traffic increases for the proposed project represents an 
inconsequential change in area roadway volumes - a level of change that falls well within 
normal day-to-day fluctuations in traffic entering and exiting the study intersections and is 
immaterial to traffic operations along North Road.  The Proponent has entered into a Land 
Disposition and Development Agreement (“LDDA”) with the Town to provide $1,000,000 to the 
Town of Sudbury for transportation improvements.  In addition to these funds, specific 
mitigation actions are identified within this TIAS to further support the project in compliance 
with the LDDA, to enhance site access, to provide pedestrian and bicycle accommodations on-
site, and to reduce dependency on single-occupant auto use.  These include (a) access-related 
improvements, (b) pedestrian and bicycle accommodations, and (d) transportation demand 
management (TDM) actions as summarized below.   
 

Access/Egress Improvements 
 

□ Driveway Design.  Recommended access improvements at the primary North Road 
driveway location are shown conceptually in Figure 9 that address the LDDA section 
IV.7 mitigation requirements.  The driveway design features a widening of North Road 
to accommodate an exclusive eastbound left-turn lane to minimize through traffic 
disruption on North Road and 30-foot curb radii to facilitate decelerating turns to/from 
North Road and emergency response vehicle maneuverability to/from the Site.  
Driveway grading and orientation will provide unimpeded sight lines that meet or 
exceed minimum recommended stopping sight distances.  The driveway design will 
also include provisions for a future sidewalk to be constructed if the Town ops to build a 
sidewalk along North Road at a future date.  Appropriate signs and pavement markings 
that are compliant with the Manual on Uniform Traffic Control Devices (MUTCD) will 
be installed including a STOP sign (R1-1) and STOP line pavement markings.  Edge line 
and centerline pavement markings along the boulevard section of the driveway will be 
provided for positive driver guidance entering and exiting the property.  

 
Additional widening of North Road for an exclusive right-turn lane into the Site is not 
warranted or recommended based on limited traffic volumes, noting further that this 
lane would result in a substantial grading impact and associated tree removal the along 
a lengthy portion of the north side of North Road including those on property owned by 
the Sudbury Water District.  The Applicant has consulted with the Town Engineering 
department on this issue with general concurrence on design elements as presented in 
Figure 9. 

 



4 

MDM 
G:\Projects\1073 - Sudbury (Melone Parcel)\Documents\1073 TIAS01_Final.doc 

□ Sight Line Triangles.  Plantings (shrubs, bushes) and structures (walls, fences, etc.) will be
maintained at a height of 2 feet or less within the sight lines in vicinity of the Site
driveway intersection with North Road to provide unobstructed sight lines.  Existing
vegetation and structures within these driveway sight lines will be cleared, removed or
trimmed/maintained with grading modifications as necessary to ensure minimum
recommended sight line requirements are met or exceeded.

Pedestrian and Bicycle Accommodations 

□ Pedestrian Connections.  The Site Plan incorporates sidewalks that connect the proposed
building to the on-site surface parking areas and amenities.  Reserved area for a future
sidewalk will also be provided along the primary site driveway to North Road to
accommodate any future sidewalk along North Road that may be built by the Town at a
future date.

□ Bicycle Amenities.  The Proponent will provide bicycle accommodations within the
property including bike racks near the buildings entranceways to encourage and
facilitate this mode of transportation within and to/from the Site.  A bike share program
is also proposed as outlined under TDM below.

Transportation Demand Management (TDM) 

The Proponent is committed to reduce auto dependency by residents by implementing a TDM 
program.  A preliminary list of potential TDM program elements may include the following, 
subject to refinement of the development program and further evaluation by the Proponent: 

□ CrossTown Connect (TMA).  The Proponent will become a member of the CrossTown
Connect TMA upon issuance of an initial certificate of occupancy.  Membership will
include access to services such as online commuter resources, carpool/vanpool
matching, active commuting tools, public transportation resources, emergency ride
home (ERH) services and other TDM strategies.

□ On-Site Transportation Coordinator.  The Proponent will designate a member of the
leasing staff as transportation coordinator responsible disseminating relevant TDM
information to residents including provision of a tenant manual that provides
information on area bicycle routes, shuttle service, bicycle sharing and parking, parking
policies and Site amenities including the proposed bike share program.

□ Car Share Accommodation.  Up to three (3) on-site parking spaces will be designated for
use by car share vehicles (Zip Car or equivalent), subject to agreement by a car sharing
service provider to assign such vehicles to the property.  The location of these spaces
will be proximate to the Clubhouse facility.
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□ Bicycle Facilities.  Bicycle parking, including weather protected racks for residents and 
conveniently located racks for visitors proximate to the building entrances will be 
provided. 
 

□ Bike Share Program.  The Proponent will offer a Bike Share program for residents that will 
be administered by the Property Manager under which bicycles may be checked out and 
returned for local use.  Multiple sized helmets will be made available.  The program will 
be offered Monday through Sunday between the hours of 7:00 am and 4:00 pm though 
the property managers office.   

 
□ Preferential Parking and Incentives for Low-Emission Vehicles.   Preferential parking 

locations for residents who use low-emission vehicles will be provided.  Up to three (3) 
Electric vehicle charging stations will also be provided on the Site. 
 

□ Unbundled Parking.  The Proponent proposes unbundling residential parking to provide 
an option for residents to rent fewer or no parking spaces with their unit, thereby 
encouraging lower vehicle ownership at time of lease. 

 
□ Walking Paths.  The Site will include a system of walking paths that will be available to 

public use. 
 

□ Van Shuttle Service.  The Proponent will purchase a 12-passenger van which will be 
managed by the property manager.  The property manager will engage residents to 
serve as van drivers to provide scheduled service Monday through Friday to Concord 
Station and Lincoln Station, Friday service to B’nai Torah Synagogue, Saturday service 
to Market Basket, and Sunday service to Our Lady of Fatima.  Service will be 
periodically adjusted to meet the needs of the residents for travel to local transit stations, 
recreational, and shopping destinations. 
 

□ Ride-share/Transportation Hub/Bus Stop.  The Site will include a multipurpose shelter for 
passenger pick-up/drop-off for ride-share, shuttle service, and school bus use. 

 
□ Pedestrian Infrastructure.  Sidewalk connections within the property will be provided 

along primary pedestrian desire lines that connect building entrances parking areas and 
on-site amenities.  Area for a future sidewalk will be provided along the primary site 
driveway which will be constructed if the Town opts to construct a future public 
sidewalk along North Road.  The Proponent will also post area maps that highlight area 
walking/bicycle routes to promote walking and bicycle travel to/from the Site and area 
businesses, and recreational facilities. 
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E.5 CONCLUSIONS

In summary, trip generation for the development is projected to be moderate.  MDM finds that 
incremental traffic associated with the proposed development is not expected to materially 
impact operating conditions at the study intersections.   The study intersections exhibit below-
average crash rates based on historic crash data; safety countermeasures are therefore not 
warranted.  Likewise, with clearing and re-grading associated with the construction of the 
driveways, the available sight lines at the site driveway intersection with North Road will 
exceed the recommended sight line requirements from AASHTO.  Funding provisions of the 
Land Disposition and Development Agreement along with proposed access access/egress 
improvements, pedestrian and bicycle accommodations a TDM program and as outlined in the 
Conclusions and Recommendations section of this report will adequately mitigate the project 
impacts. 
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1.0 INTRODUCTION 

MDM Transportation Consultants, Inc. (MDM) has prepared this Traffic Impact and Access 
Study (TIAS) for a proposed residential development referred to as Cold Brook Crossing on 
North Road in Sudbury, Massachusetts.  The proximity of the Site in relation to the regional 
transportation system is shown in Figure 1.  This report documents existing operational and 
safety-related characteristics of roadways serving the development Site, estimates future year 
operating characteristics of these roadways independent of the development, estimates 
development-related trip generation, and identifies incremental impacts of Site-related traffic.  
Access improvements are identified for the development to meet operational needs of the Site 
and the adjacent roadways. 

This TIAS has been prepared in accordance with requirements and standards for the 
preparation of traffic studies as jointly issued by the Commonwealth of Massachusetts 
Executive Office of Energy & Environmental Affairs/ Massachusetts Department of 
Transportation (EEA/MassDOT). 

1.1 PROPOSED DEVELOPMENT 

The Site comprises approximately 38± acres in Sudbury, Massachusetts that is bounded by 
North Road to the south, Northwood Road/ Residential properties to the west, and the Concord 
Town Line to the northeast.  The Site is comprised of wooded undeveloped property and a 
former gravel pit.  The adjacent gravel pit parcel within the Town of Concord is not part of the 
development program. 

The proposed Site programming consists of developing the Site to include 274 residential units 
comprised of 151 mid-rise multifamily units and 123 townhome style units.  On-site parking is 
planned to include 392 surface parking spaces and 374 garage spaces for a total of 766 total 
spaces.  A full access driveway will be provided along North Road with secondary emergency-
only (gated) driveway located west of the primary site driveway.  The preliminary Site layout 
plan prepared by The Civil Design Group; LLC is presented in Figure 2. 
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1.2 STUDY METHODOLOGY 
 
This transportation impact and access evaluation is conducted in accordance with 
EEA/MassDOT guidelines and consists of several steps.  The first step documents existing 
conditions in the transportation study area including an inventory of roadway geometry, 
observed traffic volumes, public transportation, and safety characteristics.  Next, future year 
traffic conditions are forecast that account for other planned area developments, normal area 
growth, and development-related traffic increases.  The third step quantifies operating 
characteristics of the study intersection.  Specific attention is given to the incremental impacts of 
the proposed development. Finally, improvements are identified to address specific 
development-related requirements as needed. 

1.3 STUDY AREA 
 
This TIAS evaluates transportation characteristics of roadways and intersections that provide a 
primary means of access to the Site within the Town of Sudbury and that are likely to sustain a 
measurable level of traffic impact from the development.  The study area includes the following 
primary intersections: 
 

□ North Road at Dakin Road/Pantry Road (Signalized) 
□ North Road at Powder Mill Road/Mossman Road 
□ North Road at Primary Site Driveway 



 

 
 9  

MDM 
G:\Projects\1073 - Sudbury (Melone Parcel)\Documents\1073 TIAS01_Final.doc 

2.0 BASELINE CONDITIONS 

In order to provide a basis for quantifying the transportation impacts of the development, the 
Baseline roadway system and the baseline traffic operations of study area roadways were 
reviewed.  This section describes the existing traffic characteristics and operations of roadways 
and intersection within the study area.  Specifically, this section presents an overview of the 
traffic data collection program, baseline traffic volumes, safety issues and public transportation 
systems serving the area. 

2.1 STUDY AREA ROADWAY NETWORK 
 
The study area roadways and intersection are described briefly in this section.  A general 
description of the physical roadway and intersection features is provided.  The study area 
includes roadways under local jurisdiction.  The study area and intersection are depicted in 
Figure 1. 

2.1.1 Roadways 
 

North Road (Route 117) 
 
North Road (Route 117) is generally an east-west roadway under local jurisdiction within the 
study area.  North Road is classified by the Massachusetts Department of Transportation 
(MassDOT) as an urban minor arterial roadway and provides a connection between Waltham 
Street to the west and Fitchburg Turnpike to the east.  North Road provides a single travel lane 
in each direction separated by a double yellow centerline with white edge lines.  There are no 
sidewalks provided in the immediate project area; however, a sidewalk is provided along the 
southern side of North Road between Great Road and Davis Field.  The posted speed limit is 40 
mph in both travel directions.  There is a mix of land uses along North Road in the study area 
that includes residential homes, Davis Field, undeveloped farmland/recreational space, a 
restaurant, Sudbury Fire Department and office/commercial space. 
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2.1.2 Intersections 
 

North Road at Dakin Road/Pantry Road 
 
North Road meets Dakin Road and Pantry Road to form a four-legged, signalized intersection 
under local jurisdiction. All approaches to the intersection provide a single shared 
left/through/right travel lane. Crosswalks are provided on the eastern and southern legs of the 
intersection. Land uses at the intersection the Sudbury Fire Department and residential homes. 
 
North Road at Mossman Road/Power Mill Road 
 

North Road meets Mossman Road and Mill Road to form a four-legged, unsignalized 
intersection under local jurisdiction. The Eastbound and westbound North Road approaches 
provide a single shared lane. The Mossman Road and Power Mill Road northbound and 
southbound approaches provides a single lane approach under “STOP” sign control. A 
crosswalk is provided across the North Road westbound approach to the intersection. Land 
uses at the intersection include residential homes. 

2.2 BASELINE TRAFFIC VOLUMES 
 
Traffic-volume data used in this study were obtained by mechanical and manual methods in 
September 2018.  An automatic traffic recorder count (ATR) was conducted along North Road 
while manual turning movement counts (TMCs) were conducted at the existing study 
intersections.  Traffic data were collected during the weekday morning (7:00 to 9:00 AM) and 
weekday evening (4:00 to 6:00 PM) peak periods.  These hours represent the combination of 
busiest activity periods of the Site and adjacent roadway network. 

2.2.1 Daily Traffic 
 
Daily traffic volumes along North Road in the Site vicinity were collected in September 2018 are 
summarized in Table 1 and included in the Appendix. 
 
TABLE 1 
BASELINE TRAFFIC VOLUME SUMMARY 
NORTH ROAD WEST OF MELONE PARCEL 
 

Time Period 

 
Daily 

Volume (vpd)1 
Percent 

Daily Traffic2 
Peak Hour 

Volume (vph)3 
Peak Flow 
Direction4 

Peak Hour 
Directional 

Volume (vph) 
      Weekday Morning Peak Hour 12,390 9% 1,100 92% EB 1,014 
Weekday Evening Peak Hour 12,390 9% 1,145 78% WB 893 
      1Two-way daily traffic expressed in vehicles per day without seasonal adjustment. 

2The percent of daily traffic that occurs during the peak hour. 
3Two-way peak-hour volume expressed in vehicles per hour. 
4EB = Eastbound, WB = Westbound 
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As summarized in Table 1, the weekday daily traffic volume North Road adjacent to the Site is 
approximately 12,390 vehicles per day (vpd) on a weekday.  Weekday peak hour traffic flow on 
North Road ranges from approximately 1,100 to 1,145 vehicles per hour (vph) representing 
approximately 9 percent of daily traffic flow.  Vehicle flow is skewed heavily towards the 
eastbound direction during weekday morning peak hours and heavily towards the westbound 
direction during the weekday evening peak hour.  The travel patterns are consistent with 
commuter traffic relative to major travel routes in the area. 
 
2.2.2 Peak-Hour Traffic 
 
Manual turning movement counts (TMCs) were conducted along study area roadways and 
intersections in September 2018. This traffic data was collected during the weekday morning 
(7:00 AM to 9:00 AM) and weekday evening (4:00 PM to 6:00 PM) peak periods to coincide with 
peak traffic activity of the proposed residential development and the adjacent streets.   
 
Review of MassDOT permanent count station data indicates that September is an average traffic 
month; therefore, no seasonal adjustment was required.  However, the counts we adjusted by 
0.5% to represent 2020 Baseline conditions.  Permanent count station data is provided in the 
Appendix.  The resulting existing weekday morning and weekday evening peak-hour traffic 
volumes for study intersections are depicted in Figure 3. 
 
2.3 MEASURED TRAVEL SPEEDS 
 
Vehicle speeds were obtained for the North Road eastbound and westbound travel directions in 
the site vicinity using an ATR machine over a 24-hour period by timing vehicles over a known 
distance and then converting the travel times to speeds.  Table 2 summarizes the average and 
85th percentile speeds for the location and time period studied.  Field data are provided in the 
Appendix. 
 

TABLE 2 
SPEED STUDY RESULTS – NORTH ROAD 

 

Travel 
Direction 

Speed 
Limit 

Travel Speed 
 

Mean1 

85th 
Percentile2 

    Eastbound 40 36 41 
Westbound 40 41 45 
    1 Arithmetic mean 

2 The speed at or below which 85 percent of the vehicles are traveling. 
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As summarized in Table 2, the mean (average) travel speed on North Road in the site vicinity is 
36 mph traveling eastbound and 39 mph traveling westbound.   The 85th percentile travel speed 
was observed to be 41 mph eastbound and 45 mph westbound.  The observed travel speeds are 
consistent with the regulatory speed limit of 40 mph on North Road in the study area. 

2.4 SAFETY 
 
In order to identify crash trends and safety characteristics for study area intersections, crash 
data was obtained from MassDOT for the Town of Sudbury for the three-year period 
2017 through 2019 (the most recent data currently available from MassDOT).  Crash data for the 
study intersections is summarized in Table 3 with detailed data provided in the Appendix. 
 
Crash rates were calculated for the study area intersections as reported in Table 3.  This rate 
quantifies the number of crashes per million entering vehicles.  MassDOT has determined the 
official District 3 (which includes the Town of Sudbury) crash rate to be 0.61 for unsignalized 
intersections and 0.89 for signalized intersections.  This rate represents MassDOT’s “average” 
crash experience for District 3 communities and serves as a basis for comparing reported crash 
rates for the study intersections.  Where calculated crash rates notably exceed the district 
average, some form of safety countermeasures may be warranted.  In addition, review of the 
MassDOT high crash cluster mapping was conducted to determine locations listed as eligible 
for Highway Safety Improvement Program (HSIP) evaluation and funding.   
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TABLE 3 
INTERSECTION CRASH SUMMARY 
2017 THROUGH 20191 

 

 
Data Category 

STUDY LOCATIONS 
North Rd at  

Dakin Rd/Pantry Rd 
North Rd at 

Powder Mill Rd/Mossman Rd 
Traffic Control Signalized Unsignalized 
Crash Rate2 0.26 0.27 
MassDOT Avg. Rate3 0.89 0.66 
   
Year: 

 2017 
 2018 

2019 
 Total 
 

 
5 
0 
1 
6 

 
2 
2 
2 
6 

Type: 
 Angle 
 Rear-End 
 Head-On 
     Sideswipe 
     Single Vehicle 
 Other/Unknown 
 

 
4 
0 
0 
1 
1 
0 

 
2 
2 
0 
1 
1 
0 

Severity: 
 P. Damage Only 
 Personal Injury 
 Fatality 
 

 
5 
1 
0 

 
4 
2 
0 

Conditions: 
 Dry 
 Wet 
      Snow 
 

 
4 
0 
2 

 
5 
1 
0 

Time: 
 7:00 to 9:00 AM 
 4:00 to 6:00 PM 
 Rest of Day 

 
1 
1 
4 

 
1 
1 
4 

1 Source: MassDOT Crash Database 
2Crashes per million entering vehicles  
3District 3 Average Crash Rate 
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As summarized in Table 3: 

□ North Road at Dakin Road/Pantry Road.  Six (6) crashes were reported at or near the
North Road signalized intersection with Dakin Road and Pantry Road.  The resulting
crash rate of 0.26 is lower than the District 3 average.  The reported crashes included
five (5) angle/sideswipe type collisions and one (1) single vehicle type collision.
Eighty-three percent (83%) of the crashes resulted in property-damage only,
generally indicative of low-speed crashes.  No fatalities or pedestrian-related
incidents were reported during the study period.

□ North Road at Powder Mill Road/Mossman Road: Six (6) crashes were reported at or
near the North Road unsignalized intersection with Powder Mill Road and Mossman
Road.  The resulting crash rate of 0.27 is lower than the District 3 average.  The
reported crashes included three (3) angle/sideswipe type collisions, two (2) rear-end
type collision and one (1) single vehicle type collision.  Sixty-seven percent (67%) of
the crashes resulted in property-damage only, generally indicative of low-speed
crashes.  No fatalities or pedestrian-related incidents were reported during the study
period.

In summary, based on extensive review of MassDOT crash data, the study intersections both 
experienced crash rates that are below the MassDOT District 3 averages and none of the 
intersection are listed as HSIP locations; therefore, no immediate safety countermeasures are 
warranted based on the crash history at the remaining study intersections.  

2.5 SIGHT LINE ANALYSIS 

An evaluation of sight lines was conducted at the proposed primary site driveway location to 
ensure that minimum recommended sight lines are available at the intersection with North 
Road.  The evaluation documents existing sight lines for vehicles as they relate to North Road 
with comparison to recommended guidelines. 

The American Association of State Highway and Transportation Officials’ (AASHTO) 
standards1 reference two types of sight distance which are relevant at the site driveway 
intersections at North Road: stopping sight distance (SSD) and intersection sight distance (ISD).  
Sight lines for critical vehicle movements at the site driveway intersection were compared to 
minimum SSD and ISD recommendations for the travel speeds in the site vicinity. 

1A policy on Geometric Design of Highways and Streets, American Association of State Highway and Transportation Officials 
(AASHTO), 2018. 
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Stopping Sight Distance 
 
Sight distance is the length of roadway visible to the motorist to a fixed object.  The minimum 
sight distance available on a roadway should be sufficiently long enough to enable a below-
average operator, traveling at or near a regulatory speed limit, to stop safely before reaching a 
stationary object in its path, in this case, a vehicle exiting onto North Road.  The SSD criteria are 
defined by AASHTO based on design and operating speeds, anticipated driver behavior and 
vehicle performance, as well as physical roadway conditions.  SSD includes the length of 
roadway traveled during the perception and reaction time of a driver to an object, and the 
distance traveled during brake application on wet level pavement.  Adjustment factors are 
applied to account for roadway grades when applicable. 
 
SSD was estimated in the field using AASHTO standards for driver’s eye (3.5 feet) and object 
height equivalent to the taillight height of a passenger car (2.0 feet) for the eastbound and 
westbound North Road approaches to the site driveway.  Table 4 presents a summary of the 
available SSD as they relate to Waltham Street and AASHTO’s recommended SSD.  SSD 
calculations are provided in the Appendix. 
 
TABLE 4 
STOPPING SIGHT DISTANCE SUMMARY 
NORTH ROAD APPROACHES TO SITE DRIVEWAY 
 

1Recommended sight distance based on AASHTO, A Policy on Geometric Design of Highways and Streets. Based on driver height 
of eye of 3.5 feet to object height of 2.0 feet. 

2Regulatory speed = 40 mph EB and WB 
385th Percentile travel speed: 41 mph EB, 45 mph WB 

 
As summarized in Table 4 analysis results indicate that the available sight lines exceed 
AASHTO’s recommended SSD criteria for both travel directions along North Road based on the 
regulatory and 85th percentile travel speeds. 
 

  AASHTO Recommended SSD1 
Approach/ 

Travel Direction Available SSD 
Regulatory  

Speed2 
85th Percentile  
Travel Speed3 

 

Eastbound 
Westbound 
 

 

>450 Feet 
>400 Feet 

 

250 Feet 
305 Feet 

 

315 Feet 
360 Feet 
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Intersection Sight Distance 

Clear sight lines provide sufficient sight distance for a stopped driver on a minor-road approach 
to depart from the intersection and enter or cross the major road.  As stated under AASHTO’s 
Intersection Sight Distance (ISD) considerations, “…If the available sight distance for an entering 
…vehicle is at least equal to the appropriate stopping sight distance for the major road, then drivers have 
sufficient sight distance to avoid collisions…To enhance traffic operations, intersection sight distances 
that exceed stopping sight distances are desirable along the major road.”  AASHTO’s ISD criteria are 
defined into several “cases”.  In this case, the proposed site driveway approach to the 
intersection is proposed to be under STOP signal control and the ISD in question relates to the 
ability to turn left or turn right onto North Road. 

Available ISD was estimated in the field using AASHTO standards for driver’s eye (3.5 feet), 
object height (3.5 feet) and decision point (8 to 14.5 feet from the edge of the travel way) for the 
eastbound and westbound directions along North Road.  Table 5 presents a summary of the 
available ISD for the departure from the site driveway and AASHTO’s minimum ISD criteria. 

TABLE 5 
INTERSECTION SIGHT DISTANCE SUMMARY 
SITE DRIVEWAY DEPARTURE TO NORTH ROAD 

1 Recommended sight distance based on AASHTO, A Policy on Geometric Design of Highways and Streets.  Based on driver height 
of eye of 3.5 feet and an object height of 3.5 feet and adjustments for roadway grade if required.  Minimum value as noted 
represents SSD per AASHTO guidance. 
2Regulatory speed = 40 mph EB and WB 
385th Percentile travel speed: 41 mph EB, 45 mph WB 

The results of the ISD analysis presented in Table 5 indicates that with clearing and regrading 
associated with the construction of the primary site driveway, the available sight lines at the 
North Road intersection with the proposed site driveway will exceed the sight line 
requirements from AASHTO for the regulatory and 85th percentile travel speeds.  The ISD sight 
lines are graphically shown in Figure 4.  MDM recommends any new plantings (shrubs, bushes) 
or physical landscape features to be located within the sight lines should also be maintained at a 
height of 2 feet or less above the adjacent roadway grade to ensure unobstructed lines of sight. 

AASHTO Minimum1 AASHTO Ideal1

View 
Direction Available ISD 

85th Percentile 
Travel Speed3 

Regulatory 
Speed2 

Looking East 
Looking West 

445± Feet 
385± Feet 

360 Feet 
315 Feet 

445 Feet 
385 Feet 
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 3.0 FUTURE CONDITIONS 

Evaluation of the proposed development impacts requires the establishment of a future baseline 
analysis condition.  This section estimates future roadway and traffic conditions with and 
without the proposed development.  To be consistent with EEA/MassDOT guidelines, a five-
year planning horizon was selected. 
 
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 a future year 
condition.  Traffic volumes on the roadway network at that time, in the absence of the 
development (that is, the No-Build condition), would include existing traffic, new traffic due to 
general background traffic growth, and traffic related to specific development by others that is 
currently under review at the local and/or state level.  Consideration of these factors resulted in 
the development of No-Build traffic volumes.  Anticipated Site-generated traffic volumes were 
then superimposed upon these No-Build traffic-flow networks to develop future Build 
conditions. 
 
The following sections provide an overview of future No-Build traffic volumes and projected 
Build traffic volumes. 

3.1 BACKGROUND TRAFFIC GROWTH 
 
Background traffic includes demand generated by other planned developments in the area as 
well as demand increases caused by external factors.  External factors are general increases in 
traffic not attributable to a specific development and are determined using historical data. 
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3.1.1 Historical Area Growth 
 
Nearby permanent count station data published by MassDOT indicates a 0.4-percent per year 
growth rate.  For purposes of this evaluation, a 1-percent compounded annual growth rate was 
used (7.2 percent increase over a 7-year horizon) which is consistent with the recent master plan 
traffic study2 for the property.  This growth rate is higher than historic rates and is also expected 
to account for any small fluctuation in hourly traffic as may occur from time to time in the study 
area and traffic associated with other potential small developments or vacancies in the area.  
MassDOT permanent count station data and background growth calculations are provided in 
the Attachments. 

3.1.2 Background Development-Related Growth 
 
Development of future No-Build traffic volumes also considers traffic generated through the 
study area from other specific area developments.  Review of Massachusetts Environmental 
Policy Act (MEPA) files and consultation with the Town of Sudbury Planning Staff indicates 
that there is one Site-specific development project in the area that may increase baseline traffic 
at the study intersections as follows: 
 

□ Maynard Crossing: This mixed-use project includes 240,490± sf of retail space including 
a 68,000± sf supermarket, 30,300± sf of commercial, office, or retail space, 20,000± sf 
fitness center, 180 apartments, and 143 units of senior independent living.  The project 
includes access/egress points along Parker Street.  Traffic associated with this 
development was estimated based on the Traffic Impact and Access Study prepared for 
the project by Green International Affiliates, Inc. in January 2017.  The Site-specific trip 
tracings were extrapolated though the project area based on existing travel patterns and 
are provided in the Appendix. 

 
3.2 NO-BUILD TRAFFIC VOLUMES 
 
To account for future traffic growth along the corridor, the 1-percent annual growth rate was 
applied to existing traffic volumes over a seven-year period, as well as traffic associated with 
the build-out of Maynard Crossing.  The resulting effective growth rate used in this traffic 
study was 1.3 to 1.7-percent per year which is highly conservative based MassDOT permanent 
count station data which indicates a 0.4% per year growth rate.  Future 2027 No-Build traffic 
volumes are displayed in Figure 5. 

 
2Traffic Impact Study, Melone Residential Development prepared by McMahon Associates, Inc. dated October 2018 
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3.3 SITE-GENERATED TRAFFIC – ITE BASIS 
 
Future Build condition traffic volumes were developed by estimating the number of peak-hour 
trips expected to be generated by the proposed development and distributing this additional 
traffic onto the local roadway network.  These future development-related trips were added to 
future No-Build traffic volumes to evaluate future traffic operations with the proposed 
residential development in place.  The methodology utilized to estimate the future trip-
generation characteristics of the proposed development are summarized below.  In accordance 
with EEA/MassDOT guidelines, the traffic generated by the proposed development was 
estimated using trip rates published in ITE’s Trip Generation for the Land Use Codes (LUCs) 
based on trip rates for Multifamily Housing – Low Rise (LUC 220) and Multifamily Housing – 
Mid Rise (LUC 221).  
 
Table 6 presents the trip-generation estimates for the proposed development based on ITE 
methodology and EEA/MassDOT guidelines. 

 
TABLE 6 
TRIP-GENERATION SUMMARY 

 

Peak Hour/Direction 
 Townhomes 
(123 Units)1 

Apartments 
(151 Units)2 

 
Total 

Weekday Morning Peak Hour: 
 Entering 
 Exiting 
 Total 

 
13 
44 
57 

 
14 
40 
54 

 
27 
84 

111 
 
Weekday Evening Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

43 
26 
69 

 
 

40 
26 
66 

 
 

83 
52 

135 
 
Weekday Daily (24 hours) 

 
900 

 
822 

 
1,722 

Source:  ITE Trip Generation, 10th Edition; 2017. 
1ITE LUC 220 – Multifamily – Low Rise applied to 123 units. 
3ITE LUC 221 – Multifamily – Mid Rise applied to 151 units. 

 
Based on industry-standard trip rates, the proposed development is estimated to generate 
approximately 111 vehicle trips during the weekday morning peak hour (27 entering and 
84 exiting) and 135 vehicle trips during the weekday evening peak hour (83 entering and 
52 exiting).  On a daily basis, the development is estimated to generate approximately 1,722 
vehicle trips on a weekday. 
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3.4 TRIP DISTRIBUTION AND ASSIGNMENT 
 
The directional distribution of development-generated trips on the roadway network is a 
function of a number of variables including area population centers and the efficiency of these 
roadways leading to the Site.  US Census Journey-to-work data and existing area travel patterns 
serve as the primary bases for determining the trip distribution pattern for the proposed 
development.  Trip distribution calculations for the Site are presented in Figure 6 with 
supporting calculations provided in the Appendix. 
 
Development-related trips for the Site were assigned to the roadway network using the ITE 
trip-generation estimates shown in Table 6 and the distribution patterns presented in the 
Figure 6.  New development-related trips at each intersection for the weekday morning and 
weekday evening peak hours are quantified in Figure 7. 

3.5 BUILD TRAFFIC VOLUMES 
 

Future Build condition traffic volumes were arrived at by adding development-specific traffic 
volumes to the 2027 No-Build conditions.  The 2027 Build condition traffic-volume networks for 
the weekday morning and weekday evening peak hours are displayed in Figure 8. 
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4.0 TRAFFIC OPERATIONS ANALYSIS 

Intersection capacity analyses for the primary study intersections are presented in this section 
for the Baseline, No-Build, and Build traffic-volume conditions.  Capacity analyses, conducted 
in accordance with EEA/MassDOT guidelines, provide an index of how well the roadway 
facilities serve the traffic demands placed upon them. The operational results provide the basis 
for recommended access and roadway improvements in the following section. 
 

4.1 CAPACITY ANALYSIS PROCEDURES 
 

Capacity analysis of intersections is developed using the Synchro® computer software, which 
implements the methods of the Highway Capacity Manual 6th Edition (HCM). The resulting 
analysis presents a level-of-service (LOS) designation for individual intersection movements. 
The LOS is a letter designation that provides a qualitative measure of operating conditions 
based on several factors including roadway geometry, speeds, ambient traffic volumes, traffic 
controls, and driver characteristics. Since the LOS of a traffic facility is a function of the traffic 
flows placed upon it, such a facility may operate at a wide range of LOS, depending on the time 
of day, day of week, or period of year. A range of six levels of service are defined on the basis of 
average delay, ranging from LOS A (the least delay) to LOS F (delays greater than 50 seconds 
for unsignalized movements and 80 seconds for signalized movements).  The specific control 
delays and associated LOS designations are presented in the Appendix. 
 

4.2 INTERSECTION CAPACITY ANALYSIS RESULTS 
 

Capacity analysis results for the weekday morning and weekday evening peak hour capacity 
analysis results for the study intersections are described below, with detailed analysis results 
presented in the Appendix. 

4.2.1  Level of Service Analysis 
 

The capacity analysis results for the intersections in the study area are summarized in Table 7 
and Table 8 for the weekday morning and weekday evening peak hours, respectively.  Detailed 
analysis results are presented in the Appendix. 
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TABLE 7 
INTERSECTION CAPACITY ANALYSIS RESULTS 
WEEKDAY MORNING PEAK HOUR 

 
  2020 Baseline 2027 No-Build 2027 Build 

Intersection Approach v/c1 Delay2 LOS3 v/c Delay LOS v/c Delay LOS 
 
North Rd at 
Dakin Rd/ 
Pantry Rd 

 
 Eastbound 
Westbound 

Northbound 
Southbound 

OVERALL 

 
0.81 
0.32 
0.67 
0.31 
0.81 

 
14 
6 

31 
24 
16 

 
B 
A 
C 
C 
B 

 
0.87 
0.34 
0.76 
0.37 
0.87 

 
19 
6 

39 
28 
20 

 
B 
A 
D 
C 
C 

 
0.88 
0.42 
0.77 
0.37 
0.88 

 
19 
7 

40 
28 
20 

 
B 
A 
D 
C 
C 

 
North Rd at 
Powder Mill Rd/ 
Mossman Rd 

 
Eastbound 

Westbound 
NB Exit 
SB Exit 

 

 
0.07 
0.02 
0.35 
>1.0 

 
<5 
<5 
34 

>50 

 
A 
A 
D 
F 

 
0.08 
0.02 
0.46 
>1.0 

 
<5 
<5 
47 

>50 

 
A 
A 
E 
F 

 
0.08 
0.02 
0.47 
>1.0 

 
<5 
<5 
48 

>50 

 
A 
A 
E 
F 

 
North Road at 
Site Driveway 

 
Eastbound 

Westbound  
SB Exit 

 

 
n/a4 
n/a 
n/a 

 
n/a 
n/a 
n/a  

 
n/a 
n/a 
n/a 

 
n/a4 
n/a 
n/a 

 
n/a 
n/a  
n/a 

 
n/a 
n/a 
n/a 

 
0.01 
0.00 
0.37 

 

 
<5 
<5 
28 
 

 
A 
A 
D 
 

1 Volume-to-capacity ratio 
2 Average control delay per vehicle (in seconds) 
3 Level of service 
4 n/a = not applicable 
 

TABLE 8 
INTERSECTION CAPACITY ANALYSIS RESULTS 
WEEKDAY EVENING PEAK HOUR 

 
  2020 Baseline 2027 No-Build 2027 Build 

Intersection Approach v/c1 Delay2 LOS3 v/c Delay LOS v/c Delay LOS 
 
North Rd at 
Dakin Rd/ 
Pantry Rd 

 
 Eastbound 
Westbound 

Northbound 
Southbound 

OVERALL 

 
0.29 
0.80 
0.58 
0.31 
0.80 

 
6 

16 
29 
20 
16 

 
A 
B 
C 
C 
B 

 
0.32 
0.83 
0.74 
0.37 
0.83 

 
6 

17 
42 
25 
19 

 
A 
B 
D 
C 
B 

 
0.33 
0.84 
0.88 
0.38 
0.84 

 
6 

17 
52 
27 
21 

 
A 
B 
D 
C 
C 

 
North Rd at 
Powder Mill Rd/ 
Mossman Rd 

 
Eastbound 

Westbound 
NB Exit 
SB Exit 

 

 
0.09 
0.02 
0.43 
>1.0 

 
<5 
<5 
48 

>50 

 
A 
A 
E 
F 

 
0.11 
0.02 
0.63 
>1.0 

 
<5 
<5 

>50 
>50 

 
A 
A 
F 
F 

 
0.11 
0.02 
0.65 
>1.0 

 
<5 
<5 

>50 
>50 

 
A 
A 
F 
F 

 
North Road at 
Site Driveway 

 
Eastbound 

Westbound  
SB Exit 

 

 
n/a4 
n/a 
n/a 

 
n/a 
n/a 
n/a  

 
n/a 
n/a 
n/a 

 
n/a4 
n/a 
n/a 

 
n/a 
n/a  
n/a 

 
n/a 
n/a 
n/a 

 
0.07 
0.00 
0.18 

 

 
<5 
<5 
19 
 

 
A 
A 
C 
 

1 Volume-to-capacity ratio 
2 Average control delay per vehicle (in seconds) 
3 Level of service 
4 n/a = not applicable 
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As summarized in Table 7 and Table 8: 
 

□ North Road at Dakin Road/Pantry Road: Under future Build conditions, capacity analyses 
indicate that the signalized intersection will continue to operate at overall LOS C or 
better during the weekday morning and weekday evening peak hours. All of the 
intersection approaches will continue to operate at LOS D or better.  To the west of the 
Site, the project will result in the largest increase in trips along Pantry Road with one 
directional trip or less along Pantry Road every 2 minutes during the critical weekday 
evening peak hour.  Specifically, relative traffic increases for the proposed project 
represents less than one additional right turning vehicle in the northbound direction 
during the weekday evening peak hour per traffic cycle at the signal. 

 
□ North Road at Powder Mill Road/Mossman Road:  Under future No-Build conditions, 

capacity analyses indicate that the Powder Mill Road and Mossman Road approaches to 
North Road will operate with long delays during the weekday morning and weekday 
evening peak hours.  The project is not anticipated to add any additional turning 
vehicles from the minor roadway approaches and will result in a traffic increases along 
North Road representing one new trip every 7 minutes during the peak hours.  Relative 
traffic increases for the proposed project represents an inconsequential change in area 
roadway volumes - a level of change that falls well within normal day-to-day 
fluctuations in traffic entering and exiting the study intersection and is immaterial to 
traffic operations along North Road.   

 
□ North Road at Proposed Site Driveway:  Under future Build conditions, Proposed Site 

Driveway approach to North Road will operate under capacity at LOS D or better 
during the peak hours.  Mainline travel along North Road will continue to operate 
unimpeded with minimal delay. 
 

In summary, the proposed development does not result in any significant change in operations 
along North Road compared to No-Build conditions.  Furthermore, transportation funding, 
access/egress improvements, and a robust TDM plan as outlined in the Conclusions and 
Recommendations section of this report will enhance site access/egress, enhance pedestrian and 
bicycle accommodations on-site, and to reduce dependency on single-occupant auto use. 

4.2.2 Vehicle Queue Analysis 
 
Vehicle queue results are presented for the signalized North Road intersection with Dakin 
Road/Pantry Road. These vehicle queues are compared to available storage lengths, which are 
defined as lengths of exclusive turn lanes or the distance to the nearest major intersection for 
through lanes.  Vehicle queue results from the capacity analysis are summarized in Table 9.  
Detailed worksheets of the queuing analysis are provided in the Appendix. 
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TABLE 9 
VEHICLE QUEUE ANALYSIS SUMMARY 
NORTH ROAD AT DAKIN ROAD/PANTRY ROAD 
 

  2027 No-Build  2027 Build  
 
 

Approach 

Storage 
Length 
(feet) 

Average 
Queue 
Length1 

95th Percentile 
Queue 
Length1 

Average 
Queue 
Length 

95th Percentile 
Queue 
Length 

Weekday Morning Peak Hour  
Eastbound L/T/R 
Westbound L/T/R 
Northbound L/T/R 
Southbound L/T/R 
 

>1500 
>1500 
>1500 
>1500 

 

328 
60 
111 
49 

535 
98 
256 
109 

333 
72 

116 
50 

544 
119 
265 
109 

Weekday Evening Peak Hour  
Eastbound L/T/R 
Westbound L/T/R 
Northbound L/T/R 
Southbound L/T/R 

>1500 
>1500 
>1500 
>1500 

 

58 
268 
88 
52 

91 
405 
286 
141 

61 
286 
104 
55 

94 
431 
345 
151 

1Average and 95th percentile queue lengths are reported in feet per lane. 
Negl.=Negligible 
 

As presented in Table 9, average and 95th percentile vehicle queues at the signalized study 
intersection of North Road at Dakin Road/Pantry Road will continue to be contained within 
available storage lanes during peak hours.  The project will not significantly change queue 
lengths compared to No-Build conditions and will generally result in an increase of 1 vehicle or 
less on all intersection approaches. 
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5.0 RECOMMENDATIONS AND CONCLUSIONS  

5.1 RECOMMENDATIONS 
 

MDM finds North Road and the roadways within the site vicinity can accommodate modest 
traffic increases of the project.  Relative traffic increases for the proposed project represents an 
inconsequential change in area roadway volumes - a level of change that falls well within 
normal day-to-day fluctuations in traffic entering and exiting the study intersections and is 
immaterial to traffic operations along North Road.  The Proponent has entered into a Land 
Disposition and Development Agreement (“LDDA”) with the Town to provide $1,000,000 to the 
Town of Sudbury for transportation improvements.  In addition to these funds, specific 
mitigation actions are identified within this TIAS to further support the project in compliance 
with the LDDA, to enhance site access, to provide pedestrian and bicycle accommodations on-
site, and to reduce dependency on single-occupant auto use.  These include (a) access-related 
improvements, (b) pedestrian and bicycle accommodations, and (d) transportation demand 
management (TDM) actions as summarized below.   
 

Access/Egress Improvements 
 

□ Driveway Design.  Recommended access improvements at the primary North Road 
driveway location are shown conceptually in Figure 9 that address the LDDA section 
IV.7 mitigation requirements.  The driveway design features a widening of North Road 
to accommodate an exclusive eastbound left-turn lane to minimize through traffic 
disruption on North Road and 30-foot curb radii to facilitate decelerating turns to/from 
North Road and emergency response vehicle maneuverability to/from the Site.  
Driveway grading and orientation will provide unimpeded sight lines that meet or 
exceed minimum recommended stopping sight distances.  The driveway design will 
also include provisions for a future sidewalk to be constructed if the Town ops to build a 
sidewalk along North Road at a future date.  Appropriate signs and pavement markings 
that are compliant with the Manual on Uniform Traffic Control Devices (MUTCD) will 
be installed including a STOP sign (R1-1) and STOP line pavement markings.  Edge line 
and centerline pavement markings along the boulevard section of the driveway will be 
provided for positive driver guidance entering and exiting the property.  



C
O

PY
R

IG
H

T 
©

P
L

A
N

N
E

R
S

 
&

 
E

N
G

I
N

E
E

R
S

T
R

A
N

S
P

O
R

T
A

T
I
O

N
 
C

O
N

S
U

L
T

A
N

T
S

,
 
I
N

C
.

M
D
M

S
h

e
e

t
 
1

 
o

f
 
1

P
R

O
J
E

C
T

 
N

o
.
 
1

0
7

3

D
A

T
E

:
 
F

e
b

r
u

a
r
y
 
2

8
,
 
2

0
2

0

F
a
x
:
 
(
5
0
8
)
 
3
0
3
-
0
3
7
1

M
D
M

T
R

A
N

S
P

O
R

T
A

T
I
O

N
 
C

O
N

S
U

L
T

A
N

T
S

,
 
I
N

C
.

P
L

A
N

N
E

R
S

 
&

 
E

N
G

I
N

E
E

R
S

2
8
 
L
o
r
d
 
R

o
a
d
,
 
S

u
i
t
e
 
2
8
0

M
a
r
l
b
o
r
o
u
g
h
,
 
M

A
 
0
1
7
5
2

T
e
l
:
 
(
5
0
8
)
 
3
0
3
-
0
3
7
0

S
C

A
L

E
:
 
A

s
 
N

o
t
e

d

F
i
l
e
:
 
1
0
7
3
 
C

o
n
c
e
p
t
 
P

l
a
n
 
(
2
0
2
0
-
2
-
2
8
)
 
C

o
l
o
r
.
d
w

g

C
on

ce
pt

ua
l R

oa
dw

ay
 Im

pr
ov

em
en

ts
 P

la
n

M
EL

O
N

E 
Q

U
A

R
R

Y
N

O
R

TH
 R

O
A

D
 (R

O
U

TE
 1

17
)

SU
D

B
U

R
Y

, M
A

SS
A

C
H

U
SE

TT
S

PR
EP

A
R

ED
 F

O
R

:
Q

U
A

R
R

Y
 N

O
R

TH
 R

O
A

D
 L

LC
37

9 
C

O
N

C
O

R
D

 R
O

A
D

SU
D

B
U

R
Y

, M
A

SS
A

C
H

U
SE

TT
S 

01
77

6

Fi
gu

re
 9

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
N/F

AutoCAD SHX Text
WILLIAM WAGNER JR.

AutoCAD SHX Text
MAP C12, PARCEL 3

AutoCAD SHX Text
DEED BK. 60373, PG. 339

AutoCAD SHX Text
PROPERTY LINE

AutoCAD SHX Text
PROPERTY LINE

AutoCAD SHX Text
ONLY

AutoCAD SHX Text
ONLY

AutoCAD SHX Text
UNIT #5

AutoCAD SHX Text
UNIT #6

AutoCAD SHX Text
UNIT #7

AutoCAD SHX Text
UNIT #1

AutoCAD SHX Text
UNIT #2

AutoCAD SHX Text
UNIT #3

AutoCAD SHX Text
UNIT #4

AutoCAD SHX Text
UNIT #8

AutoCAD SHX Text
UNIT #9

AutoCAD SHX Text
UNIT #10

AutoCAD SHX Text
UNIT #11

AutoCAD SHX Text
UNIT #12

AutoCAD SHX Text
UNIT #13

AutoCAD SHX Text
BUILDING #2 (SGOD) 47 UNITS FF=155.00 GF=142.33 

AutoCAD SHX Text
BUILDING #1 (SGOD) 54 UNITS FF=158.00 GF=145.33 

AutoCAD SHX Text
NORTH ROAD (ROUTE 117)

AutoCAD SHX Text
NOTES 1. THIS PLAN INTENDED FOR DISCUSSION PURPOSES ONLY; THIS PLAN INTENDED FOR DISCUSSION PURPOSES ONLY; IT IS NOT FOR CONSTRUCTION. 2. FINAL DESIGN IS SUBJECT TO FIELD SURVEY BY OTHERS. FINAL DESIGN IS SUBJECT TO FIELD SURVEY BY OTHERS. 3. PROPERTY LINES AND ACCESS LINE LOCATIONS ARE PROPERTY LINES AND ACCESS LINE LOCATIONS ARE APPROXIMATE ONLY AND ARE SUBJECT TO DEED AND TITLE RECORDS. 4. BASE PLAN SOURCE: SULLIVAN CONNORS & ASSOCIATES AND BASE PLAN SOURCE: SULLIVAN CONNORS & ASSOCIATES AND CIVIL DESIGN GROUP, LLC.

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
0

AutoCAD SHX Text
15

AutoCAD SHX Text
30

AutoCAD SHX Text
60

AutoCAD SHX Text
90

AutoCAD SHX Text
FEET

AutoCAD SHX Text
SWL-150'

AutoCAD SHX Text
SWL

AutoCAD SHX Text
DBYL

AutoCAD SHX Text
SWL

AutoCAD SHX Text
DBYL

AutoCAD SHX Text
DBYL

AutoCAD SHX Text
SWL

AutoCAD SHX Text
SWL

AutoCAD SHX Text
DBYL

AutoCAD SHX Text
SWL

AutoCAD SHX Text
DBYL

AutoCAD SHX Text
SWL

AutoCAD SHX Text
PROPOSED SITE DRIVEWAY

AutoCAD SHX Text
R=30'

AutoCAD SHX Text
R=30'

AutoCAD SHX Text
MATCH LINE  FOR CONTINUATION  SEE SITE PLAN BY OTHERS

AutoCAD SHX Text
APPROX. LIMIT OF PROPOSED GRADING

AutoCAD SHX Text
APPROX. LIMIT OF PROPOSED GRADING

AutoCAD SHX Text
PROP. FUTURE 5' WIDE SIDEWALK

AutoCAD SHX Text
PROP. FUTURE 5' WIDE SIDEWALK



26 

MDM 
G:\Projects\1073 - Sudbury (Melone Parcel)\Documents\1073 TIAS01_Final.doc 

Additional widening of North Road for an exclusive right-turn lane into the Site is not 
warranted or recommended based on limited traffic volumes, noting further that this 
lane would result in a substantial grading impact and associated tree removal the along 
a lengthy portion of the north side of North Road including those on property owned by 
the Sudbury Water District.  The Applicant has consulted with the Town Engineering 
department on this issue with general concurrence on design elements as presented in 
Figure 9. 

□ Sight Line Triangles.  Plantings (shrubs, bushes) and structures (walls, fences, etc.) will be
maintained at a height of 2 feet or less within the sight lines in vicinity of the Site
driveway intersection with North Road to provide unobstructed sight lines.  Existing
vegetation and structures within these driveway sight lines will be cleared, removed or
trimmed/maintained with grading modifications as necessary to ensure minimum
recommended sight line requirements are met or exceeded.

Pedestrian and Bicycle Accommodations 

□ Pedestrian Connections.  The Site Plan incorporates sidewalks that connect the proposed
building to the on-site surface parking areas and amenities.  Reserved area for a future
sidewalk will also be provided along the primary site driveway to North Road to
accommodate any future sidewalk along North Road that may be built by the Town at a
future date.

□ Bicycle Amenities.  The Proponent will provide bicycle accommodations within the
property including bike racks near the buildings entranceways to encourage and
facilitate this mode of transportation within and to/from the Site.  A bike share program
is also proposed as outlined under TDM below.

Transportation Demand Management (TDM) 

The Proponent is committed to reduce auto dependency by residents by implementing a TDM 
program.  A preliminary list of potential TDM program elements may include the following, 
subject to refinement of the development program and further evaluation by the Proponent: 

□ CrossTown Connect (TMA).  The Proponent will become a member of the CrossTown
Connect TMA upon issuance of an initial certificate of occupancy.  Membership will
include access to services such as online commuter resources, carpool/vanpool
matching, active commuting tools, public transportation resources, emergency ride
home (ERH) services and other TDM strategies.

□ On-Site Transportation Coordinator.  The Proponent will designate a member of the
leasing staff as transportation coordinator responsible disseminating relevant TDM
information to residents including provision of a tenant manual that provides
information on area bicycle routes, shuttle service, bicycle sharing and parking, parking
policies and Site amenities including the proposed bike share program.
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□ Car Share Accommodation.  Up to three (3) on-site parking spaces will be designated for 
use by car share vehicles (Zip Car or equivalent), subject to agreement by a car sharing 
service provider to assign such vehicles to the property.  The location of these spaces 
will be proximate to the Clubhouse facility. 
 

□ Bicycle Facilities.  Bicycle parking, including weather protected racks for residents and 
conveniently located racks for visitors proximate to the building entrances will be 
provided. 
 

□ Bike Share Program.  The Proponent will offer a Bike Share program for residents that will 
be administered by the Property Manager under which bicycles may be checked out and 
returned for local use.  Multiple sized helmets will be made available.  The program will 
be offered Monday through Sunday between the hours of 7:00 am and 4:00 pm though 
the property managers office.   

 
□ Preferential Parking and Incentives for Low-Emission Vehicles.   Preferential parking 

locations for residents who use low-emission vehicles will be provided.  Up to three (3) 
Electric vehicle charging stations will also be provided on the Site. 
 

□ Unbundled Parking.  The Proponent proposes unbundling residential parking to provide 
an option for residents to rent fewer or no parking spaces with their unit, thereby 
encouraging lower vehicle ownership at time of lease. 

 
□ Walking Paths.  The Site will include a system of walking paths that will be available to 

public use. 
 

□ Van Shuttle Service.  The Proponent will purchase a 12-passenger van which will be 
managed by the property manager.  The property manager will engage residents to 
serve as van drivers to provide scheduled service Monday through Friday to Concord 
Station and Lincoln Station, Friday service to B’nai Torah Synagogue, Saturday service 
to Market Basket, and Sunday service to Our Lady of Fatima.  Service will be 
periodically adjusted to meet the needs of the residents for travel to local transit stations, 
recreational, and shopping destinations. 
 

□ Ride-share/Transportation Hub/Bus Stop.  The Site will include a multipurpose shelter for 
passenger pick-up/drop-off for ride-share, shuttle service, and school bus use. 

 
□ Pedestrian Infrastructure.  Sidewalk connections within the property will be provided 

along primary pedestrian desire lines that connect building entrances parking areas and 
on-site amenities.  Area for a future sidewalk will be provided along the primary site 
driveway which will be constructed if the Town opts to construct a future public 
sidewalk along North Road.  The Proponent will also post area maps that highlight area 
walking/bicycle routes to promote walking and bicycle travel to/from the Site and area 
businesses, and recreational facilities. 
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5.2 CONCLUSIONS 

In summary, trip generation for the development is projected to be moderate.  MDM finds that 
incremental traffic associated with the proposed development is not expected to materially 
impact operating conditions at the study intersections.   The study intersections exhibit below-
average crash rates based on historic crash data; safety countermeasures are therefore not 
warranted.  Likewise, with clearing and re-grading associated with the construction of the 
driveways, the available sight lines at the site driveway intersection with North Road will 
exceed the recommended sight line requirements from AASHTO.  Funding provisions of the 
Land Disposition and Development Agreement along with proposed access access/egress 
improvements, pedestrian and bicycle accommodations a TDM program and as outlined in the 
Conclusions and Recommendations section of this report will adequately mitigate the project 
impacts. 















































































































LEVEL OF SERVICE METHODOLOGY 
 
Capacity analysis of intersections is developed using the Synchro® computer software, 
which implements the methods of the 2010 Highway Capacity Manual (HCM). The 
resulting analysis presents a level-of-service (LOS) designation for individual 
intersection movements and (for signalized intersections) for the entire intersection. The 
LOS is a letter designation that provides a qualitative measure of operating conditions 
based on several factors including roadway geometry, speeds, ambient traffic volumes, 
traffic controls, and driver characteristics. Since the LOS of a traffic facility is a function 
of the traffic flows placed upon it, such a facility may operate at a wide range of LOS, 
depending on the time of day, day of week, or period of year. A range of six levels of 
service are defined on the basis of average delay, ranging from LOS A (the least delay) 
to LOS F (delays greater than 50 seconds for unsignalized movements, and greater than 
80 seconds for signalized movements).  

Signalized Intersection Performance Measures 
 
The six LOS designations for signalized intersections may be described as follows: 
 

• LOS A describes operations with low control delay; most vehicles do not stop at 
all. 

• LOS B describes operations with relatively low control delay.  However, more 
vehicles stop than LOS A. 

• LOS C describes operations with higher control delays.  Individual cycle failures 
may begin to appear.  The number of vehicles stopping is significant at this level, 
although many still pass through the intersection without stopping. 

• LOS D describes operations with control delay in the range where the influence 
of congestion becomes more noticeable.  Many vehicles stop and individual cycle 
failures are noticeable. 

• LOS E describes operations with high control delay values.  Individual cycle 
failures are frequent occurrences. 

• LOS F describes operations with high control delay values that often occur with 
over-saturation.  Poor progression and long cycle lengths may also be major 
contributing causes to such delay levels. 



The LOS for signalized intersections are calculated using the operational analysis 
methodology of the 2010 Highway Capacity Manual.1 This method assesses the effects of 
signal type, timing, phasing, and progression; vehicle mix; and geometrics on delay.  
LOS designations are based on the criterion of control or signal delay per vehicle.  
Control or signal delay is a measure of driver discomfort, frustration, and fuel 
consumption, and includes initial deceleration delay approaching the traffic signal, 
queue move-up time, stopped delay and final acceleration delay. Table A1 summarizes 
the relationship between LOS and control delay. The tabulated control delay criterion 
may be applied in assigning LOS designations to individual lane groups, to individual 
intersection approaches, or to entire intersections. 
 

Table A1 
LEVEL-OF-SERVICE CRITERIA 
FOR SIGNALIZED INTERSECTIONS1 

 
 Level of Service 

Control (Signal) Delay per Vehicle 
 (seconds per vehicle) 

 
v/c ≤ 1 

 
v/c > 1 

 
<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 

 
F 
F 
F 
F 
F 
F 

 

1Source: Highway Capacity Manual 2010, Transportation Research Board; Washington, DC; 
2010. 

 

                                                      
1Highway Capacity Manual 2010; Transportation Research Board; Washington, DC; 2010. 



Unsignalized Intersection Performance Measures 
 

The six LOS designations for unsignalized intersections may be described as follows: 
 

• LOS A represents a condition with little or no control delay to minor street traffic. 

• LOS B represents a condition with short control delays to minor street traffic. 

• LOS C represents a condition with average control delays to minor street traffic. 

• LOS D represents a condition with long control delays to minor street traffic. 

• LOS E represents operating conditions at or near capacity level, with very long 
control delays to minor street traffic. 

• LOS F represents a condition where minor street demand volume exceeds 
capacity of an approach lane, with extreme control delays resulting. 

The LOS designations of unsignalized intersections are determined by application of a 
procedure described in the 2010 Highway Capacity Manual.2  LOS is measured in terms of 
average control delay.  Mathematically, control delay is a function of the capacity and 
degree of saturation of the lane group and/or approach under study and is a 
quantification of motorist delay associated with traffic control devices such as traffic 
signals and STOP signs.  Control delay 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. Definitions for LOS at unsignalized intersections are 
also given in the Highway Capacity Manual 2010.  Table A2 summarizes the relationship 
between LOS and average control delay. 
 

Table A2 
LEVEL-OF-SERVICE CRITERIA FOR 
UNSIGNALIZED INTERSECTIONS1 

 
 Level of Service 

Average Control Delay 
(seconds per vehicle) 

 
v/c ≤ 1 

 
v/c > 1 

 
< 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 

 
F 
F 
F 
F 
F 
F 

 

1Source: Highway Capacity Manual 2010, Transportation Research Board; Washington, DC; 
2010. 

                                                      
2 ibid  






















































	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Construction Mgmt Plan 02.25.2020.pdf
	TABLE OF CONTENTS
	A. GENERAL PROJECT INFORMATION
	Project Name  Cold Brook Crossing
	Address  36 North Road
	Sudbury, MA 01776
	Owner  The Apartments at Cold Brook Crossing LLC
	2134 Sevilla Way
	Naples, FL 34109
	General Contractor  Pilot Construction Inc.
	24 Ladd Street
	Portsmouth, NH 03801
	Project Description
	The project is comprised of two multi-family residential buildings located on the existing Melone Gravel Pit lot at 36 North Road in Sudbury, Massachusetts.  The structures will be 4 stories above grade built on top of underground parking garages.  In...
	The total parcel size is 259,182 sf; this is made up of 31,211 sf of building area, 48,066 sf of surface drive aisles and parking area and 179,905 sf of open area.
	Project Location
	B. PROJECT DURATION
	C. PROJECT LOGISTICS
	Site Security
	D. TEMPORARY FACILITIES
	Temporary Electric
	Trash and Debris Removal
	Temporary Toilets
	Temporary Heating
	E. COMMUNICATION
	Pre-Construction Meeting
	F. OPERATING PROCEDURES
	Safety
	Erosion Control
	Site Clearing
	Blasting
	Noise
	Smoking
	G. QUALITY CONTROL AND ASSURANCE
	Third Party Testing and Inspections
	H. PUBLIC AGENCIES OF INTEREST
	Inspections & Documentation
	Permits
	Project Sign
	I. ENFORCEMENT

	Fiscal Impact Study.pdf
	Fiscal Impact page 1
	Fiscal Impact page 2
	Fiscal Impact page 3
	Fiscal Impact page 4
	Fiscal Impact page 5
	Fiscal Impact page 6
	Fiscal Impact page 7
	Fiscal Impact page 8
	Fiscal Impact page 9
	Blank Page

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	1073 TIAS01_Draft - cgc edits 2-26-20.pdf
	1073 Figure 1.pdf
	Sheets and Views
	1073 TIAS-Figure 1


	1073 Figure 2.pdf
	Sheets and Views
	1073 Concept Plan (2020-2-4)-Figure 2


	1073 Figure 3.pdf
	Sheets and Views
	1073 TIAS-Figure 3


	1073 Figure 4.pdf
	Sheets and Views
	1073 Concept Plan (2020-2-4)-Figure 4


	1073 Figure 5.pdf
	Sheets and Views
	1073 TIAS-Figure 5


	1073 Figure 6.pdf
	Sheets and Views
	1073 TIAS-Figure 6


	1073 Figure 7.pdf
	Sheets and Views
	1073 TIAS-Figure 7


	1073 Figure 8.pdf
	Sheets and Views
	1073 TIAS-Figure 8


	1073 Figure 9.pdf
	Sheets and Views
	1073 Concept Plan (2020-2-4)-Figure 9



	Blank Page
	2020-02-24-CheckSet.pdf
	W201030_ss0-C-701-Land Overall
	Sheets and Views
	C-701-Land Overall


	W201030_ss0-C-702-Land A
	Sheets and Views
	C-702-Land A


	W201030_ss0-C-702-Land A-Concept
	Sheets and Views
	C-702-Land A


	W201030_ss0-C-703-Land B
	Sheets and Views
	C-703-Land B


	W201030_ss0-C-704-Land C
	Sheets and Views
	C-704-Land C


	W201030_ss0-C-705-Land Enlargement I
	Sheets and Views
	C-705-Land Enlargement I


	W201030_ss0-C-706-Land Enlargement II
	Sheets and Views
	C-706-Land Enlargement II


	W201030_ss0-C-707-Land Enlargement III
	Sheets and Views
	C-707-Land Enlargement III



	Blank Page
	Blank Page
	MA DEP Pourous Pavement Guidance_201405100955595893.pdf
	v2c2 119
	v2c2 120
	v2c2 121
	v2c2 122
	v2c2 123

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Draft Cold Brook Crossing O&M-2020-3-3.pdf
	OSE-Cover-om
	O&M TOC
	Index
	O&M Manual-DRAFT-2020-3-2
	Pretreatment Maintenance Sheet
	FET Maintenance Sheet
	MBR
	GAC Maintenance Sheets
	FEPC Maintenance Sheets
	Blowers Maintenance Sheets
	duties
	Maintenance Sheets
	APPENDIX SHEETS

	Blank Page
	Blank Page
	ADP1023.tmp
	TABLE OF CONTENTS
	A. GENERAL PROJECT INFORMATION
	Project Name  Cold Brook Crossing
	Address  36 North Road
	Sudbury, MA 01776
	Owner/Proponent  Quarry North Road LLC
	2134 Sevilla Way
	Naples, FL 34109
	General Contractor  TBD
	Project Description
	Cold Brook Crossing is comprised of three neighborhoods.
	 Emery at Cold Brook Crossing is an age restricted neighborhood which includes 31 two bedroom townhouses, one four story condominium building with 23 one bedroom and 27 two bedroom residences and one clubhouse.  Under building and surface parking is ...
	 Pines at Cold Brook Crossing is a non-age restricted townhouse neighborhood which includes 88 two bedroom townhouses and 4 three bedroom townhouses.
	 The Apartments at Cold Brook Crossing has two four story multi-family residential buildings.  26 of the apartments are reserved for families that meet the affordable housing criteria.  75 of the apartments are market rate.  52 are one bedroom, 38 ar...
	Project Location
	B. PROJECT DURATION
	C. PROJECT LOGISTICS
	Site Security
	D. TEMPORARY FACILITIES
	Temporary Electric
	Trash and Debris Removal
	Temporary Toilets
	E. COMMUNICATION
	Pre-Construction Meeting
	F. OPERATING PROCEDURES
	Safety
	Erosion Control
	Site Clearing
	Blasting
	Noise
	Smoking
	G. QUALITY CONTROL AND ASSURANCE
	Third Party Testing and Inspections
	H. PUBLIC AGENCIES OF INTEREST
	Inspections & Documentation
	Permits
	Project Sign
	I. ENFORCEMENT

	Groundwater Resource Overlay District submission to Planning Board 3-2-20.pdf
	Water Resources Overlay Analysis Memorandum
	QNR HE Report 7-30-19
	Enclosure 6.pdf
	Transmittal X283990
	WP83 Form

	Enclosure 4.pdf
	Statistics for K Values 19004
	B&R
	Word Pro - mw-1-1
	Word Pro - mw-1-2
	Word Pro - mw-1-3
	Word Pro - mw-1-4
	Word Pro - mw-2-1
	Word Pro - mw-2-2
	Word Pro - mw-2-3
	Word Pro - mw-2-4
	Word Pro - mw-3-1
	Word Pro - mw-3-2
	Word Pro - mw-3-3
	Word Pro - mw-3-4
	Word Pro - mw-4-1
	Word Pro - mw-4-3
	Word Pro - mw-5-1
	Word Pro - mw-5-2
	Word Pro - mw-5-3
	Word Pro - mw-5-4
	Word Pro - mw-6-1
	Word Pro - mw-6-2
	Word Pro - mw-6-3
	Word Pro - mw-6-4

	HVOR
	Word Pro - mw-1-1
	Word Pro - mw-1-2
	Word Pro - mw-1-3
	Word Pro - mw-1-4
	Word Pro - mw-2-1
	Word Pro - mw-2-2
	Word Pro - mw-2-3
	Word Pro - mw-2-4
	Word Pro - mw-3-1
	Word Pro - mw-3-2
	Word Pro - mw-3-3
	Word Pro - mw-3-4
	Word Pro - mw-4-1
	Word Pro - mw-4-3
	Word Pro - mw-5-1
	Word Pro - mw-5-2
	Word Pro - mw-5-3
	Word Pro - mw-5-4
	Word Pro - mw-6-1
	Word Pro - mw-6-2
	Word Pro - mw-6-3
	Word Pro - mw-6-4


	Enclosure 2.pdf
	pages 1-5
	page 6
	page 7
	page 8
	page 9
	page 10
	page 11
	page 12
	page 13
	page 14
	page 15
	page 16
	page 17
	page 18
	page 19
	page 20
	page 21
	page 22
	page 23
	page 24
	page 25
	page 26
	page 27
	page 28
	page 29
	page 30
	page 31
	page 32

	Enclosure 1.pdf
	F1 Site Locus
	F2 Site Features
	F3 Monitoring Wells
	F4 Schematic
	F5 Surf Geol
	F6 GWE 4-22-19
	F7 SHGW
	F8A Model Layout
	F8B Recharge
	F9 Mounf Height
	F10 Mounded SHGW
	F11A Priority Res Map
	F11B Legend
	F12 MSHGW + Streamlines
	F13 Compliance Wells
	F14 Cross-Section A-A'


	QNR Hydrogeo Approval_ 10.01.2019

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	ADP9821.tmp
	ARTICLE I DEFINITIONS 1
	ARTICLE II GENERAL SEWER USE REQUIREMENTS  5
	GENERAL
	ARTICLE I DEFINITIONS

	Blank Page
	Blank Page
	1073 TIAS01_Final.pdf
	EXECUTIVE SUMMARY
	E.1 PROJECT DESCRIPTION
	E.2 STUDY AREA
	E.3 SUMMARY OF ANALYSIS AND FINDINGS

	1.0 INTRODUCTION
	1.1 PROPOSED DEVELOPMENT
	1.2 STUDY METHODOLOGY
	1.3 STUDY AREA

	2.0 Baseline Conditions
	2.1 Study Area Roadway Network
	2.2 BASELINE Traffic Volumes
	TABLE 1

	2.3 Measured travel speeds
	2.4 Safety
	2.5 SIGHT LINE ANALYSIS

	3.0 Future Conditions
	3.1 BACKGROUND TRAFFIC GROWTH
	3.2 No-Build Traffic Volumes
	3.3 Site-Generated Traffic – ITE Basis
	TABLE 6

	3.4 Trip Distribution and Assignment
	3.5 Build Traffic Volumes

	4.0 TRAFFIC OPERATIONS ANALYSIS
	4.1 CAPACITY ANALYSIS PROCEDURES
	4.2 INTERSECTION CAPACITY ANALYSIS RESULTS
	4.2.2 Vehicle Queue Analysis


	5.0 RECOMMENDATIONS AND CONCLUSIONS
	5.1 RECOMMENDATIONS
	5.2 CONCLUSIONS

	1073 Figure 1.pdf
	Sheets and Views
	1073 TIAS-Figure 1


	1073 Figure 2.pdf
	Sheets and Views
	1073 Concept Plan (2020-2-28)-Figure 2


	1073 Figure 3.pdf
	Sheets and Views
	1073 TIAS-Figure 3


	1073 Figure 4.pdf
	Sheets and Views
	1073 Concept Plan (2020-2-28)-Figure 4


	1073 Figure 5.pdf
	Sheets and Views
	1073 TIAS-Figure 5


	1073 Figure 6.pdf
	Sheets and Views
	1073 TIAS-Figure 6


	1073 Figure 7.pdf
	Sheets and Views
	1073 TIAS-Figure 7


	1073 Figure 8.pdf
	Sheets and Views
	1073 TIAS-Figure 8


	1073 Figure 9.pdf
	Sheets and Views
	1073 Concept Plan (2020-2-28) Color-Figure 9



	1073 TIAS01_Appendix.pdf
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page




