
Attachment 2.F

No-Build Volume Data



 

Removal of Existing Site Trips 
 
 

  



27 Remove Existing AM GD Trips 128 East Site
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 -5 0 B Int. No. 1 B -5 -5 -5 0 B Int. No. 2 B 0 -26
0 NB LT NB TH NB RT -72 -3 E Ent.Vol -81 W 0 -7 -7 -4 E Ent.Vol -40 W -26 -6

Exit Enter -69 N B 0 0 -3 N B 0
0 0 0 -4 0 -5 0 -2

-69 -4 -29 -7

First Avenue Second Avenue

In -210
-55 88 Out -31

-23 13

Hunting Road Third Avenue Fourth Avenue

-19 -1 -14 -92 -6 -20
0 0 -19 0 -3 0 -11 0 -2 0 -4 0

0 S B -1 0 0 S B -16 0 0 S B -19
-3 0 B Int. No. 5 B -3 -5 -5 -76 B Int. No. 3 B -2 -18 -18 -1 B Int. No. 4 B -16 -35

-28 -28 E Ent.Vol. -82 W -1 -77 -77 -1 E Ent.Vol -109 W 0 -12 -12 -11 E Ent.Vol -53 W 0 -15
0 N B 0 0 0 N B 0 0 0 N B 0

0 0 0 -30 0 0 0 0 0 0 0 0
-1 -30 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend

Site



61 Remove Existing PM GD Trips 128 East Site
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 -54 0 B Int. No. 1 B -54 -54 -54 0 B Int. No. 2 B 0 -4
0 NB LT NB TH NB RT -6 -2 E Ent.Vol -62 W 0 -4 -4 -2 E Ent.Vol -69 W -4 -9

Exit Enter -4 N B 0 0 -2 N B 0
0 0 0 -2 0 -54 0 -7

-4 -2 -6 -61

First Avenue Second Avenue

In -29
107 8 Out -214

34 -52

Hunting Road Third Avenue Fourth Avenue

0 -24 -111 -10 -40 -9
0 0 0 0 -72 0 -39 0 -23 0 -17 0

0 S B -24 0 0 S B -6 0 0 S B -6
-25 0 B Int. No. 5 B -25 -95 -95 -4 B Int. No. 3 B -23 -29 -29 -3 B Int. No. 4 B -6 -12
-5 -5 E Ent.Vol. -102 W -46 -7 -7 -3 E Ent.Vol -147 W 0 -42 -42 -39 E Ent.Vol -94 W 0 -56

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 -2 0 0 0 0 0 0 0 0

-46 -2 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend

Site



164 Remove Existing SAT GD Trips 128 East Site
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 -10 0 B Int. No. 1 B -10 -10 -10 0 B Int. No. 2 B 0 -5
0 NB LT NB TH NB RT -4 -1 E Ent.Vol -17 W 0 -4 -4 -3 E Ent.Vol -24 W -5 -8

Exit Enter -3 N B 0 0 -1 N B 0
0 0 0 -3 0 -10 0 -5

-3 -3 -6 -15

First Avenue Second Avenue

In -23
2 11 Out -30

1 -15

Hunting Road Third Avenue Fourth Avenue

-1 0 -5 -14 -7 0
0 0 -1 0 -3 0 -2 0 -1 0 -6 0

0 S B 0 0 0 S B -8 0 0 S B 0
-4 0 B Int. No. 5 B -4 -4 -4 -6 B Int. No. 3 B -1 -9 -9 0 B Int. No. 4 B -8 -8
-3 -3 E Ent.Vol. -10 W 0 -6 -6 0 E Ent.Vol -20 W 0 -2 -2 -2 E Ent.Vol -17 W 0 -8

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 -2 0 0 0 0 0 0 0 0

0 -2 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend

Site



28 Remove Existing AM Marriott Trips 
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 -16 0 B Int. No. 1 B -16 -16 -16 0 B Int. No. 2 B 0 -3
0 NB LT NB TH NB RT -4 0 E Ent.Vol -23 W 0 -3 -3 -3 E Ent.Vol -26 W -3 -7

Exit Enter -4 N B 0 0 0 N B 0
0 0 0 -3 0 -16 0 -4

-4 -3 -3 -20

First Avenue Second Avenue

In -12
6 2 Out -33

-3 -20

Hunting Road Third Avenue Fourth Avenue

-1 0 -10 -5 0 0
0 0 -1 0 -2 0 -8 0 0 0 0 0

0 S B 0 0 0 S B -1 0 0 S B 0
-1 0 B Int. No. 5 B -1 -2 -2 -4 B Int. No. 3 B 0 -1 -1 0 B Int. No. 4 B -1 -1
-1 -1 E Ent.Vol. -6 W -1 -4 -4 0 E Ent.Vol -15 W 0 -8 -8 -8 E Ent.Vol -9 W 0 -8

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 -2 0 0 0 0 0 0 0 0

-1 -2 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend

Site



62 Remove Existing PM Marriott Trips
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 -9 0 B Int. No. 1 B -9 -9 -9 0 B Int. No. 2 B 0 -6
0 NB LT NB TH NB RT -4 0 E Ent.Vol -16 W 0 -3 -3 -3 E Ent.Vol -20 W -6 -5

Exit Enter -4 N B 0 0 0 N B 0
0 0 0 -3 0 -9 0 -2

-4 -3 -6 -11

First Avenue Second Avenue

In -24
-1 11 Out -17

-6 -11

Hunting Road Third Avenue Fourth Avenue

-1 -1 -3 -14 0 0
0 0 -1 0 -2 0 -1 0 0 0 0 0

0 S B -1 -1 0 S B -9 0 0 S B 0
-1 0 B Int. No. 5 B -1 -3 -2 -5 B Int. No. 3 B 0 -9 -9 0 B Int. No. 4 B -9 -9
-2 -2 E Ent.Vol. -8 W -1 -5 -5 0 E Ent.Vol -17 W 0 -1 -1 -1 E Ent.Vol -10 W 0 -1

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 -2 0 0 0 0 0 0 0 0

-1 -2 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend

Site



165 Remove Existing SAT Marriott Trips 
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 -6 0 B Int. No. 1 B -6 -6 -6 0 B Int. No. 2 B 0 -2
0 NB LT NB TH NB RT -3 0 E Ent.Vol -12 W 0 -3 -3 -3 E Ent.Vol -15 W -2 -7

Exit Enter -3 N B 0 0 0 N B 0
0 0 0 -3 0 -6 0 -4

-3 -3 -2 -10

First Avenue Second Avenue

In -7
9 -1 Out -25

-2 -10

Hunting Road Third Avenue Fourth Avenue

0 -1 -12 -2 0 0
0 0 0 0 -5 0 -7 0 0 0 0 0

0 S B -1 0 0 S B -1 0 0 S B 0
-2 0 B Int. No. 5 B -2 -5 -5 -1 B Int. No. 3 B 0 -1 -1 0 B Int. No. 4 B -1 -1
-1 -1 E Ent.Vol. -6 W -2 -1 -1 0 E Ent.Vol -14 W 0 -7 -7 -7 E Ent.Vol -8 W 0 -7

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0 0 0 0 0

-2 0 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend

Site



 

Previous Use of Site Data 
 

  



29 AM Previous Use of Center 128 West Site
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 22 0 B Int. No. 1 B 22 22 22 0 B Int. No. 2 B 0 24
0 NB LT NB TH NB RT 166 0 E Ent.Vol 190 W 0 2 2 2 E Ent.Vol 49 W 24 3

Exit Enter 166 N B 0 0 0 N B 0
0 0 0 2 0 22 0 2

166 2 24 24

First Avenue Second Avenue

In 238
160 -46 Out 32

24 24

Hunting Road Third Avenue Fourth Avenue

0 0 6 48 0 0
0 0 0 0 5 0 2 0 0 0 0 0

0 S B 0 0 0 S B 12 0 0 S B 0
3 0 B Int. No. 5 B 3 5 5 36 B Int. No. 3 B 0 12 12 0 B Int. No. 4 B 12 12

24 24 E Ent.Vol. 40 W 2 36 36 0 E Ent.Vol 54 W 0 2 2 2 E Ent.Vol 13 W 0 2
0 N B 0 0 0 N B 0 0 0 N B 0

0 0 0 12 0 0 0 0 0 0 0 0
2 12 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend

Site



63 PM Previous Use of Center 128 West Site
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 185 0 B Int. No. 1 B 185 185 185 0 B Int. No. 2 B 0 5
0 NB LT NB TH NB RT 35 0 E Ent.Vol 233 W 0 13 13 13 E Ent.Vol 216 W 5 26

Exit Enter 35 N B 0 0 0 N B 0
0 0 0 13 0 185 0 13

35 13 5 198

First Avenue Second Avenue

In 50
-18 3 Out 264

5 198

Hunting Road Third Avenue Fourth Avenue

0 0 53 10 0 0
0 0 0 0 40 0 13 0 0 0 0 0

0 S B 0 0 0 S B 2 0 0 S B 0
26 0 B Int. No. 5 B 26 40 40 7 B Int. No. 3 B 0 2 2 0 B Int. No. 4 B 2 2
5 5 E Ent.Vol. 47 W 13 7 7 0 E Ent.Vol 63 W 0 13 13 13 E Ent.Vol 16 W 0 13

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 2 0 0 0 0 0 0 0 0

13 2 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend

Site



166 SAT Previous Use of Center 128 West Site
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 26 0 B Int. No. 1 B 26 26 26 0 B Int. No. 2 B 0 4
0 NB LT NB TH NB RT 30 0 E Ent.Vol 58 W 0 2 2 2 E Ent.Vol 34 W 4 4

Exit Enter 30 N B 0 0 0 N B 0
0 0 0 2 0 26 0 2

30 2 4 28

First Avenue Second Avenue

In 43
23 -7 Out 37

4 28

Hunting Road Third Avenue Fourth Avenue

0 0 7 9 0 0
0 0 0 0 6 0 2 0 0 0 0 0

0 S B 0 0 0 S B 2 0 0 S B 0
4 0 B Int. No. 5 B 4 6 6 6 B Int. No. 3 B 0 2 2 0 B Int. No. 4 B 2 2
4 4 E Ent.Vol. 12 W 2 6 6 0 E Ent.Vol 16 W 0 2 2 2 E Ent.Vol 4 W 0 2

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 2 0 0 0 0 0 0 0 0

2 2 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend

Site



30 AM Previous Use of 128 East Site
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 54 0 B Int. No. 1 B 54 54 54 0 B Int. No. 2 B 0 57
0 NB LT NB TH NB RT 397 6 E Ent.Vol 455 W 0 10 10 4 E Ent.Vol 124 W 57 8

Exit Enter 391 N B 0 0 6 N B 0
0 0 0 4 0 54 0 4

391 4 62 58

First Avenue Second Avenue

In 567
377 -98 Out 77

61 47

Hunting Road Third Avenue Fourth Avenue

0 0 14 102 2 11
0 0 0 0 10 0 4 0 2 0 0 0

0 S B 0 0 0 S B 28 0 0 S B 0
8 0 B Int. No. 5 B 8 12 12 74 B Int. No. 3 B 2 30 30 11 B Int. No. 4 B 28 28

57 57 E Ent.Vol. 97 W 4 85 85 11 E Ent.Vol 129 W 0 15 15 4 E Ent.Vol 45 W 0 4
0 N B 0 0 0 N B 0 0 0 N B 0

0 0 0 28 0 0 0 0 0 0 0 0
4 28 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend

Site



64 PM Previous Use of 128 East Site
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 346 0 B Int. No. 1 B 346 346 346 0 B Int. No. 2 B 0 10
0 NB LT NB TH NB RT 71 1 E Ent.Vol 441 W 0 26 26 25 E Ent.Vol 406 W 10 49

Exit Enter 70 N B 0 0 1 N B 0
0 0 0 25 0 346 0 25

70 25 11 370

First Avenue Second Avenue

In 101
-19 7 Out 494

1 368

Hunting Road Third Avenue Fourth Avenue

0 0 89 18 10 2
0 0 0 0 64 0 25 0 10 0 0 0

0 S B 0 0 0 S B 5 0 0 S B 0
49 0 B Int. No. 5 B 49 74 74 13 B Int. No. 3 B 10 15 15 2 B Int. No. 4 B 5 5
10 10 E Ent.Vol. 89 W 25 15 15 2 E Ent.Vol 119 W 0 27 27 25 E Ent.Vol 42 W 0 25

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 5 0 0 0 0 0 0 0 0

25 5 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend

Site



167 SAT Previous Use of 128 East Site
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 71 0 B Int. No. 1 B 71 71 71 0 B Int. No. 2 B 0 12
0 NB LT NB TH NB RT 83 1 E Ent.Vol 160 W 0 6 6 5 E Ent.Vol 95 W 12 10

Exit Enter 82 N B 0 0 1 N B 0
0 0 0 5 0 71 0 5

82 5 13 77

First Avenue Second Avenue

In 119
64 -16 Out 102

11 74

Hunting Road Third Avenue Fourth Avenue

0 0 18 21 2 2
0 0 0 0 13 0 5 0 2 0 0 0

0 S B 0 0 0 S B 6 0 0 S B 0
10 0 B Int. No. 5 B 10 15 15 15 B Int. No. 3 B 2 8 8 2 B Int. No. 4 B 6 6
12 12 E Ent.Vol. 33 W 5 18 18 2 E Ent.Vol 44 W 0 7 7 5 E Ent.Vol 15 W 0 5

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 6 0 0 0 0 0 0 0 0

5 6 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend

Site



 

Off-Site Development Trip Tracings 
  



 

135 Wells Ave – Newton 
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Transportation 
 Land Development 

          Environmental 
                             S  e  r  v  i  c  e  s 

 

 

101 Walnut Street 

P. O. Box 9151 

Watertown, MA  02471-9151 

617  924  1770 

FAX  617  924  2286 

Memorandum To: Ms. Alexandra Ananth 
City of Newton 
1000 Commonwealth Avenue 
Newton, Massachusetts 

Date: October 23, 2014 

Project No.: 12571.00 

 From: Matt Kealey, P.E., PTOE 
Project Manager 

Re: Proposed Residential Development 
135 Wells Avenue 
Newton, Massachusetts 

Vanasse Hangen Brustlin, Inc (VHB) has prepared responses to comments made by Vanasse & 
Associates, Inc. (VAI) in their letter dated October 16, 2014. 

 
Comment 1:  The May 2014 TIAS was prepared in a professional manner and following the applicable 
standards of care; however, for consistency with current MassDOT standards for the preparation of 
Transportation Impact Assessments, the study should be updated to reflect the applicable requirements 
specified in MassDOT’s Transportation Impact Assessment (TIA) Guidelines, which were effective 
March 2014, prior to the date of publication of the May 2014 TIAS. The specific elements that require 
updating have been identified herein as a part of this review.  

 

In addition, the March 2014 TIAS was not signed and sealed (stamped) by the Professional Engineer in 
responsible charge for the preparation of the report as required pursuant to Massachusetts General Law. A 
letter should be provided by the engineer in responsible charge for the preparation of the March 2014 
TIAS attesting to their oversight of the preparation of the document and indicating their 
Massachusetts Professional Engineer registration number and discipline. 

 

Response 1:  Updates of the specific elements requested by the peer reviewer have been completed 
by VHB.  Those updates are described later in this response memorandum and the applicable 
revised analyses are provided in the Attachments.  In addition, a letter has been provided in the 
Attachments certifying that the Traffic Impact and Access Study and all subsequent analyses 
prepared as part of this response to comments document have been prepared under the responsible 
charge of a professional engineer registered in the Commonwealth of Massachusetts. 

 

Comment 2:  This study area is generally sufficient to evaluate the potential impact of the Project on the 
transportation infrastructure; however, we would suggest that the intersection of Kendrick Street at 4th 
Avenue be added to the study area given that 4th Avenue is the primary travel route to Highland 
Avenue and I-95/Route 128 (prior to the completion of the Kendrick Street interchange), and that 
approximately 35 percent of Project-related traffic is expected to be oriented to/from the west of 
Wells Avenue and will travel through this intersection. 

 

Response 2:  The intersection of Kendrick Street at 4th Avenue has been added to the study area.  
Traffic volumes for this intersection were obtained from the traffic study prepared by Tetratech for 









Traffic Impact and Access Study 

Proposed Residential Development 

135 Wells Avenue 

Newton, Massachusetts 
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ITE TRIP GENERATION  WORKSHEET

(9th Edition, Updated 2012)

LANDUSE: Health/Fitness Club

LANDUSE CODE: 492 Independent Variable --- 1,000 Sq. Feet Gross Floor Area

JOB NAME: Wells Ave FLOOR AREA (KSF): 62.0

JOB NUMBER: 12571.00

RATES: Total Trip Ends Independent Variable Range

# Studies R^2 Average Low High Average Low High Enter Exit

DAILY 1 -- 32.93 32.93 32.93 15 15 15 50% 50%

AM PEAK (ADJACENT ST) 6 -- 1.41 0.30 2.00 39 15 49 50% 50%

PM PEAK (ADJACENT ST) 6 -- 3.53 2.35 4.30 42 15 65 57% 43%

TRIPS: BY AVERAGE BY REGRESSION

Total Enter Exit Total Enter Exit

DAILY 2,042 1,021 1,021 -- -- --

AM PEAK (ADJACENT ST) 87 44 44 -- -- --

PM PEAK (ADJACENT ST) 219 125 94 211 120 91

RATES: Total Trip Ends Independent Variable Range

# Studies R^2 Average Low High Average Low High Enter Exit

DAILY 1 -- 20.87 20.87 20.87 15 15 15 50% 50%

PEAK OF GENERATOR 2 -- 2.78 2.60 2.87 23 15 30 45% 55%

TRIPS: BY AVERAGE BY REGRESSION

Total Enter Exit Total Enter Exit

DAILY 1,294 647 647 -- -- --

PEAK OF GENERATOR 172 78 95 -- -- --

RATES: Total Trip Ends Independent Variable Range

# Studies R^2 Average Low High Average Low High Enter Exit

DAILY 1 -- 26.73 26.73 26.73 15 15 15 50% 50%

PEAK OF GENERATOR 1 -- 2.47 2.47 2.47 15 15 15 NA NA

TRIPS: BY AVERAGE BY REGRESSION

Total Enter Exit Total Enter Exit

DAILY 1,657 829 829 -- -- --

PEAK OF GENERATOR 153 NA NA -- -- --

Distribution Not 

Available

Directional 

Distribution

Directional 

Distribution

Directional 

Distribution

WEEKDAY

SATURDAY

SUNDAY

Distribution Not 

Available

\\vhb\proj\Wat-TS\12571.00\ssheets\Ite492_ksf_9th.xls 492, Health-Fitness Club 5/15/2014



 

ITE TRIP GENERATION  WORKSHEET

(9th Edition, Updated  2012)

LANDUSE: Apartment

LANDUSE CODE: 220 Independent Variable --- Number of Units

JOB NAME: Wells Ave Dwelling Units 334 units

JOB NUMBER: 12434

RATES: Total Trip Ends Independent Variable Range

# Studies R^2 Average Low High Average Low High Enter Exit

DAILY 88 0.87 6.65 1.27 12.50 210 0 1,000 50% 50%

AM PEAK (ADJACENT ST) 78 0.83 0.51 0.10 1.02 235 0 1,100 20% 80%

PM PEAK (ADJACENT ST) 90 0.77 0.62 0.10 1.64 233 0 1,100 65% 35%

TRIPS: BY AVERAGE BY REGRESSION

Total Enter Exit Total Enter Exit

DAILY 2,221 1,111 1,111 2148 1074 1074

AM PEAK (ADJACENT ST) 170 34 136 167 33 134

PM PEAK (ADJACENT ST) 207 135 72 201 131 70

RATES: Total Trip Ends Independent Variable Range

# Studies R^2 Average Low High Average Low High Enter Exit

DAILY 15 0.85 6.39 2.84 8.40 175 65 360 50% 50%

PEAK OF GENERATOR 14 0.56 0.52 0.26 1.05 178 65 360

TRIPS: BY AVERAGE BY REGRESSION

Total Enter Exit Total Enter Exit

DAILY 2,134 1,067 1,067 2366 1,183 1,183

PEAK OF GENERATOR 174 NA NA 156 NA NA

RATES: Total Trip Ends Independent Variable Range

# Studies R^2 Average Low High Average Low High Enter Exit

DAILY 14 0.82 5.86 3.21 7.53 182 90 360 50% 50%

PEAK OF GENERATOR 13 -- 0.51 0.26 1.43 186 90 360

TRIPS: BY AVERAGE BY REGRESSION

Total Enter Exit Total Enter Exit

DAILY 1,957 1,067 1,067 2043 1,022 1,022

PEAK OF GENERATOR 170 NA NA NA NA NA

Peak Distribution 

Not Availble

Directional 

Distribution

Directional 

Distribution

Directional 

Distribution

WEEKDAY

SATURDAY

SUNDAY

Peak Distribution 

Not Availble

\\vhb\proj\Wat-TS\12571.00\ssheets\Ite220_units_9th Apartment, 220 11/6/2013



 

ITE TRIP GENERATION  WORKSHEET

(9th Edition, Updated  2012)

LANDUSE: General Office Building

LANDUSE CODE: 710 Independent Variable --- 1,000 Sq. Feet Gross Floor Area

JOB NAME: ;12571.00 FLOOR AREA (KSF): 4.000 (Co-work Space)

JOB NUMBER: Wells Avenue

RATES: Total Trip Ends Independent Variable Range

# Studies R^2 Average Low High Average Low High Enter Exit

DAILY 79 0.81 11.03 3.58 28.80 197 0 1,300 50% 50%

AM PEAK 218 0.83 1.56 0.60 5.98 222 0 2,500 88% 12%

PM PEAK 236 0.82 1.49 0.49 6.39 215 0 2,500 17% 83%

TRIPS: BY AVERAGE BY REGRESSION

Total Enter Exit Total Enter Exit

DAILY 44 22 22 114 57 57

AM PEAK 6 5 1 15 13 2

PM PEAK 6 1 5 83 14 69

RATES: Total Trip Ends Independent Variable Range

# Studies R^2 Average Low High Average Low High Enter Exit

DAILY 18 0.64 2.46 0.59 14.67 75 0 190 50% 50%

PEAK OF GENERATOR 11 N/A 0.43 0.16 1.77 90 0 190 54% 46%

TRIPS: BY AVERAGE BY REGRESSION

Total Enter Exit Total Enter Exit

DAILY 10 5 5 40 20 20

PEAK OF GENERATOR 2 1 1 N/A N/A N/A

RATES: Total Trip Ends Independent Variable Range

# Studies R^2 Average Low High Average Low High Enter Exit

DAILY 18 N/A 1.05 0.19 7.33 75 0 190 50% 50%

PEAK OF GENERATOR 11 N/A 0.16 0.06 1.37 90 0 190 58% 42%

TRIPS: BY AVERAGE BY REGRESSION

Total Enter Exit Total Enter Exit

DAILY 4 2 2 N/A N/A N/A

PEAK OF GENERATOR 1 0 0 N/A N/A N/A

Directional 

Distribution

Directional 

Distribution

Directional 

Distribution

WEEKDAY

SATURDAY

SUNDAY

\\vhb\proj\Wat-TS\12571.00\ssheets\Ite710_ksf_9th.xls General Office Building, 710 5/13/2014



135 Wells Avenue ‐ Newton, MA

Saturday Midday Peak Hour Trip Generation

Source: ITE Trip Generation, 9th Edition,  2012.

Existing Health/Fitness Club Proposed Apartments Proposed Co‐Work Space

LUC LUC 492 LUC 220 LUC 710 Net New

Size (62 ksf) (334 units) (4 ksf) Trips

Enter 78 94 1 17

Exit 95 80 1 ‐14

Total 173 174 2 3
*No entering distribution given by ITE for LUC 220; assumed to be 54% consistent with LUC 210 ‐ Single‐Family



35 AM 135 WellS Ave.
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 27 0 B Int. No. 1 B 27 27 27 0 B Int. No. 2 B 0 0
0 NB LT NB TH NB RT 6 6 E Ent.Vol 33 W 0 6 6 0 E Ent.Vol 33 W 0 0

Exit Enter 0 N B 0 0 6 N B 0
0 0 0 0 0 27 0 0

0 0 6 27

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

-9 0 0 0 6 27
0 0 -9 0 0 0 0 0 0 0 6 0

0 S B 0 0 0 S B 0 0 0 S B 27
-1 0 B Int. No. 5 B -1 -1 -1 0 B Int. No. 3 B -1 -1 -1 0 B Int. No. 4 B -1 26

-14 -14 E Ent.Vol. -41 W 0 -40 -40 -40 E Ent.Vol -41 W 0 -40 -40 -40 E Ent.Vol -8 W 0 -34
0 N B 0 0 0 N B 0 0 0 N B 0

0 0 0 -17 0 0 0 0 0 0 0 0
0 -17 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



69 PM 135 WellS Ave.
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 11 0 B Int. No. 1 B 11 11 11 0 B Int. No. 2 B 0 0
0 NB LT NB TH NB RT 28 28 E Ent.Vol 39 W 0 28 28 0 E Ent.Vol 39 W 0 0

Exit Enter 0 N B 0 0 28 N B 0
0 0 0 0 0 11 0 0

0 0 28 11

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

-6 -4 0 0 28 11
0 0 -6 0 0 0 0 0 0 0 28 0

0 S B -4 0 0 S B 0 0 0 S B 11
-5 0 B Int. No. 5 B -5 -16 -16 0 B Int. No. 3 B -16 -16 -16 0 B Int. No. 4 B -16 -5
-9 -9 E Ent.Vol. -37 W -7 -21 -21 -21 E Ent.Vol -37 W 0 -21 -21 -21 E Ent.Vol 2 W 0 7

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 -6 0 0 0 0 0 0 0 0

-7 -6 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



172 SAT 135 WellS Ave.
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 -4 0 B Int. No. 1 B -4 -4 -4 0 B Int. No. 2 B 0 0
0 NB LT NB TH NB RT 5 0 E Ent.Vol 1 W 0 0 5 0 E Ent.Vol 1 W 0 0

Exit Enter 5 N B 0 -5 5 N B 0
0 0 0 0 0 -4 0 0

5 0 5 -4

First Avenue Second Avenue

5 0
0 0

Hunting Road Third Avenue Fourth Avenue

0 0 0 0 5 -4
0 0 0 0 0 0 0 0 0 0 5 0

0 S B 0 0 0 S B 0 0 0 S B -4
-1 0 B Int. No. 5 B -1 -1 -1 0 B Int. No. 3 B -1 -1 -1 0 B Int. No. 4 B -1 -5
1 1 E Ent.Vol. 1 W 0 2 2 2 E Ent.Vol 1 W 0 2 2 2 E Ent.Vol 2 W 0 7

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 1 0 0 0 0 0 0 0 0

0 1 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



 

170 Needham St - Newton 
  



170 Needham Street
Land Use Code 932- High-Turnover (Sit-Down) Restaurant Size: 50 Seats

Time Period R2 Value

Use 
Equation 
or Rate? Equation Rate

Percent 
Enter In Out Total

Weekday Daily Rate 4.83 50% 121 121 242
AM Street Peak Hour Rate 0.47 52% 12 12 24
PM Street Peak Hour Rate 0.41 57% 12 9 21
Saturday Daily Rate 6.21 50% 156 155 311
Saturday Peak Hour Rate 0.53 53% 14 13 27
Note: If R2 is greater than or equal to 0.75 the equation is used to calculate trips, otherwise the rate is used. 
Source: Trip Generation , Ninth Edition , (Institute of Transportation Engineers, 2012).

170 Needham Street 

Land Use Code 826- Specialty Retail Center Size: 5 KSF

Time Period R2 Value

Use 
Equation 
or Rate? Equation Rate

Percent 
Enter In Out Total

Weekday Daily 0.69 Rate T=42.78(X)+37.66 44.32 50% 111 111 222

PM Street Peak Hour 0.98 Equation T=2.40(x)+21.48 2.71 44% 15 18 33
Saturday Daily Rate 42.04 50% 105 105 210
ESTIMATED SATURDAY PEAK 10 10 20
Sunday Daily Rate 20.43 50% 51 51 102

Note: If R2 is greater than or equal to 0.75 the equation is used to calculate trips, otherwise the rate is used. 
Source: Trip Generation , Ninth Edition , (Institute of Transportation Engineers, 2012).

PM Street Peak Hour is based on rate to be consistent with traffic memo prepared for 180 Needham

LUC 820 - Shopping Center
Saturday Peak Hour Rate 4.82
Saturday Daily Peak Rate 49.97

Portion of Peak Rate to Daily Rate 0.096458

Total In Out Total
AM Street Peak Hour 12 12 24
PM Street Peak Hour 27 27 54
Saturday Midday Peak Hour 24 23 47



36 AM 170 Needham St.
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 6 0 B Int. No. 1 B 6 6 6 0 B Int. No. 2 B 6 6
0 NB LT NB TH NB RT 6 6 E Ent.Vol 12 W 0 6 6 6 E Ent.Vol 12 W 0 6

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0

0 0 0 0

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

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

0 S B 0 0 0 S B 0 0 0 S B 0
0 0 B Int. No. 5 B 0 0 0 0 B Int. No. 3 B 0 0 0 0 B Int. No. 4 B 0 0
0 0 E Ent.Vol. 0 W 0 0 0 0 E Ent.Vol 0 W 0 0 0 0 E Ent.Vol 0 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0 0 0 0 0

0 0 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



70 PM 170 Needham St.
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 12 0 B Int. No. 1 B 12 12 12 0 B Int. No. 2 B 12 14
0 NB LT NB TH NB RT 12 12 E Ent.Vol 24 W 0 12 12 12 E Ent.Vol 28 W 2 14

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 2

0 0 2 2

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

0 0 0 0 2 2
0 0 0 0 0 0 0 0 2 0 0 0

0 S B 0 0 0 S B 0 0 0 S B 0
1 0 B Int. No. 5 B 1 2 2 0 B Int. No. 3 B 2 2 2 2 B Int. No. 4 B 0 0
1 1 E Ent.Vol. 4 W 1 2 2 2 E Ent.Vol 4 W 0 2 2 0 E Ent.Vol 4 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 1 0 0 0 0 0 0 0 0

1 1 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



173 SAT 170 Needham St.
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 10 0 B Int. No. 1 B 10 10 10 0 B Int. No. 2 B 10 12
0 NB LT NB TH NB RT 10 10 E Ent.Vol 20 W 0 10 10 10 E Ent.Vol 24 W 2 12

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 2

0 0 2 2

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

0 0 0 0 2 2
0 0 0 0 0 0 0 0 2 0 0 0

0 S B 0 0 0 S B 0 0 0 S B 0
1 0 B Int. No. 5 B 1 2 2 0 B Int. No. 3 B 2 2 2 2 B Int. No. 4 B 0 0
1 1 E Ent.Vol. 4 W 1 2 2 2 E Ent.Vol 4 W 0 2 2 0 E Ent.Vol 4 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 1 0 0 0 0 0 0 0 0

1 1 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



 

180 Needham St - Newton 
  



180 Needham Street

Land Use Code 826- Specialty Retail Center Size: 3.8 KSF

Time Period R2 Value

Use 
Equation 
or Rate? Equation Rate

Percent 
Enter In Out Total

Weekday Daily 0.69 Rate T=42.78(X) 44.32 50% 84 84 168
PM Street Peak Hour 0.98 Equation T=2.40(x)+ 2.71 44% 4 6 10.00
Saturday Daily Rate 42.04 50% 80 80 160
ESTIMATED SATURDAY PEAK 8 8 15
Sunday Daily Rate 20.43 50% 39 39 78

Note: If R2 is greater than or equal to 0.75 the equation is used to calculate trips, otherwise the rate is used. 
Source: Trip Generation , Ninth Edition , (Institute of Transportation Engineers, 2012).

PM Street Peak Hour is based on rate to be consistent with traffic memo prepared for 180 Needham

LUC 820 - Shopping Center
Saturday Peak Hour Rate 4.82
Saturday Daily Peak Rate 49.97

Portion of Peak Rate to Daily Rat 0.096458

Land Use Code 932- High-Turnover (Sit-Down) Restaurant Size: 85 Seats

Time Period R2 Value

Use 
Equation 
or Rate? Equation Rate

Percent 
Enter In Out Total

Weekday Daily Rate 4.83 50% 206 205 411
AM Street Peak Hour Rate 0.47 52% 21 19 40
PM Street Peak Hour Rate 0.41 57% 20 15 35
Saturday Daily Rate 6.21 50% 264 264 528
Saturday Peak Hour Rate 0.53 53% 24 21 45
Note: If R2 is greater than or equal to 0.75 the equation is used to calculate trips, otherwise the rate is used. 
Source: Trip Generation , Ninth Edition , (Institute of Transportation Engineers, 2012).

Net New In Out Total
AM Street Peak Hour 21 19 40
PM Street Peak Hour 16 9 25
Saturday Midday Peak Hour 16 13 30



37 AM 180 Needham St
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 4 0 B Int. No. 1 B 4 4 4 0 B Int. No. 2 B 4 6
0 NB LT NB TH NB RT 6 6 E Ent.Vol 10 W 0 6 6 6 E Ent.Vol 13 W 2 7

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 1

0 0 2 1

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

0 0 0 0 2 1
0 0 0 0 0 0 0 0 2 0 0 0

0 S B 0 0 0 S B 0 0 0 S B 0
1 0 B Int. No. 5 B 1 2 2 0 B Int. No. 3 B 2 2 2 1 B Int. No. 4 B 0 0
0 0 E Ent.Vol. 3 W 1 1 1 1 E Ent.Vol 3 W 0 1 1 0 E Ent.Vol 3 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 1 0 0 0 0 0 0 0 0

1 1 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



71 PM 180 Needham St
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 7 0 B Int. No. 1 B 7 7 7 0 B Int. No. 2 B 7 8
0 NB LT NB TH NB RT 11 11 E Ent.Vol 18 W 0 11 11 11 E Ent.Vol 21 W 1 13

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 2

0 0 1 2

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

0 0 0 0 1 2
0 0 0 0 0 0 0 0 1 0 0 0

0 S B 0 0 0 S B 0 0 0 S B 0
0 0 B Int. No. 5 B 0 1 1 0 B Int. No. 3 B 1 1 1 2 B Int. No. 4 B 0 0
1 1 E Ent.Vol. 3 W 1 2 2 2 E Ent.Vol 3 W 0 2 2 0 E Ent.Vol 3 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 1 0 0 0 0 0 0 0 0

1 1 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



174 SAT 180 Needham  St
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 3 0 B Int. No. 1 B 3 3 3 0 B Int. No. 2 B 3 4
0 NB LT NB TH NB RT 5 5 E Ent.Vol 8 W 0 5 5 5 E Ent.Vol 10 W 1 6

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 1

0 0 1 1

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

0 0 0 0 1 1
0 0 0 0 0 0 0 0 1 0 0 0

0 S B 0 0 0 S B 0 0 0 S B 0
1 0 B Int. No. 5 B 1 1 1 0 B Int. No. 3 B 1 1 1 1 B Int. No. 4 B 0 0
1 1 E Ent.Vol. 2 W 0 1 1 1 E Ent.Vol 2 W 0 1 1 0 E Ent.Vol 2 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0 0 0 0 0

0 0 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



 

300 Needham St - Newton 
  



300 Needham Street
Land Use Code 932- High-Turnover (Sit-Down) Restaurant Size: 120 Seats

Time Period R2 Value

Use 
Equation 
or Rate? Equation Rate

Percent 
Enter In Out Total

Weekday Daily Rate 4.83 50% 290 290 580
AM Street Peak Hour Rate 0.47 52%
PM Street Peak Hour Rate 0.41 57% 28 21 49
Saturday Daily Rate 6.21 50% 373 372 745
Saturday Peak Hour Rate 0.53 53% 34 30 64
Note: If R2 is greater than or equal to 0.75 the equation is used to calculate trips, otherwise the rate is used. 
Source: Trip Generation , Ninth Edition , (Institute of Transportation Engineers, 2012).

Two Oven Pizza  - no AM trips



38 AM 300 Needham St.
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 0 0 B Int. No. 1 B 0 0 0 0 B Int. No. 2 B 0 0
0 NB LT NB TH NB RT 0 0 E Ent.Vol 0 W 0 0 0 0 E Ent.Vol 0 W 0 0

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0

0 0 0 0

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

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

0 S B 0 0 0 S B 0 0 0 S B 0
0 0 B Int. No. 5 B 0 0 0 0 B Int. No. 3 B 0 0 0 0 B Int. No. 4 B 0 0
0 0 E Ent.Vol. 0 W 0 0 0 0 E Ent.Vol 0 W 0 0 0 0 E Ent.Vol 0 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0 0 0 0 0

0 0 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



72 PM 300 Needham St.
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 12 0 B Int. No. 1 B 12 12 12 0 B Int. No. 2 B 12 14
0 NB LT NB TH NB RT 12 12 E Ent.Vol 24 W 0 12 12 12 E Ent.Vol 28 W 2 14

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 2

0 0 2 2

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

0 0 0 0 2 2
0 0 0 0 0 0 0 0 2 0 0 0

0 S B 0 0 0 S B 0 0 0 S B 0
1 0 B Int. No. 5 B 1 2 2 0 B Int. No. 3 B 2 2 2 2 B Int. No. 4 B 0 0
1 1 E Ent.Vol. 4 W 1 2 2 2 E Ent.Vol 4 W 0 2 2 0 E Ent.Vol 4 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 1 0 0 0 0 0 0 0 0

1 1 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



175 SAT 300 Needham  St.
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 13 0 B Int. No. 1 B 13 13 13 0 B Int. No. 2 B 13 15
0 NB LT NB TH NB RT 15 15 E Ent.Vol 28 W 0 15 15 15 E Ent.Vol 32 W 2 17

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 2

0 0 2 2

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

0 0 0 0 2 2
0 0 0 0 0 0 0 0 2 0 0 0

0 S B 0 0 0 S B 0 0 0 S B 0
1 0 B Int. No. 5 B 1 2 2 0 B Int. No. 3 B 2 2 2 2 B Int. No. 4 B 0 0
1 1 E Ent.Vol. 4 W 1 2 2 2 E Ent.Vol 4 W 0 2 2 0 E Ent.Vol 4 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 1 0 0 0 0 0 0 0 0

1 1 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



 

Wingate Senior Living - Needham 
  







Wingate Senior Living
Land Use Code 253- Congregate Care Facility Size: 52 DWELLIN

Time Period R2 Value

Use 
Equation 
or Rate? Equation Rate

Percent 
Enter In Out Total

Weekday Daily Rate 2.02 50% 53 52 105
AM Street Peak Hour Rate 0.06 59% 2 1 3
PM Street Peak Hour Rate 0.17 55% 5 4 9
Saturday Midday Peak Hour - ESTIMATED Rate 0.17 51% 6 5 11
Note: If R2 is greater than or equal to 0.75 the equation is used to calculate trips, otherwise the rate is used. 
Source: Trip Generation , Ninth Edition , (Institute of Transportation Engineers, 2012).

LUC 254 - Assisted Living 
PM Peak Hour Rate 0.29
Saturday Midday Peak Hour Rate 0.36

Portion of Saturday Peak to PM Pea 1.241379



40 AM Wingate Expansion
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 1 0 B Int. No. 1 B 1 1 1 0 B Int. No. 2 B 1 1
0 NB LT NB TH NB RT 1 1 E Ent.Vol 2 W 0 1 1 1 E Ent.Vol 2 W 0 1

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0

0 0 0 0

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

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

0 S B 0 0 0 S B 0 0 0 S B 0
0 0 B Int. No. 5 B 0 0 0 0 B Int. No. 3 B 0 0 0 0 B Int. No. 4 B 0 0
0 0 E Ent.Vol. 0 W 0 0 0 0 E Ent.Vol 0 W 0 0 0 0 E Ent.Vol 0 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0 0 0 0 0

0 0 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



74 PM Wingate Expansion
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 1 0 B Int. No. 1 B 1 1 1 0 B Int. No. 2 B 1 1
0 NB LT NB TH NB RT 1 1 E Ent.Vol 2 W 0 1 1 1 E Ent.Vol 2 W 0 1

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0

0 0 0 0

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

1 1 0 0 0 0
0 1 0 0 0 0 0 0 0 0 0 0

0 S B 1 0 0 S B 0 0 0 S B 0
0 0 B Int. No. 5 B 0 1 1 0 B Int. No. 3 B 1 1 1 0 B Int. No. 4 B 1 1
0 0 E Ent.Vol. 2 W 0 0 0 0 E Ent.Vol 1 W 0 0 0 0 E Ent.Vol 1 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0 0 0 0 0

1 0 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



177 SAT Wingate Expansion
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 3 0 B Int. No. 1 B 3 3 3 0 B Int. No. 2 B 2 2
0 NB LT NB TH NB RT 2 2 E Ent.Vol 5 W 0 2 2 2 E Ent.Vol 5 W 0 2

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 1 0 0

0 0 0 1

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

1 2 0 0 0 1
0 1 0 0 0 0 0 0 0 0 0 0

0 S B 1 0 0 S B 0 0 0 S B 1
0 0 B Int. No. 5 B 0 1 1 0 B Int. No. 3 B 1 1 1 0 B Int. No. 4 B 1 2
0 0 E Ent.Vol. 3 W 0 0 0 0 E Ent.Vol 1 W 0 0 0 0 E Ent.Vol 2 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 1 0 0 0 0 0 0 0 0 0

1 1 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



 

Fitness Center - Needham 
  



Traffic Impact Study
Fitness Club, 200 1st Avenue
Needham, Massachusetts

Prepared for:
NA-BOS 2001, LLC

Submitted to:
The Town of Needham, MA

December 18, 2013



AM Peak Hour PM Peak Hour SAT Peak Hour
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1
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4
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2
2

1

910

9
7

9
7

14

11
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10
12
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Not To Scale

Needham, Massachusetts
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128

95

128
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34 AM Fitness Club
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 6 0 B Int. No. 1 B 6 6 6 0 B Int. No. 2 B 0 3
0 NB LT NB TH NB RT 4 0 E Ent.Vol 15 W 0 5 5 5 E Ent.Vol 14 W 3 5

Exit Enter 4 N B 0 0 0 N B 0
0 0 0 5 0 6 0 0

4 5 3 6

First Avenue Second Avenue

-1 3
3 6

Hunting Road Third Avenue Fourth Avenue

0 0 5 2 0 0
0 0 0 0 2 0 3 0 0 0 0 0

0 S B 0 0 0 S B 2 0 0 S B 0
1 0 B Int. No. 5 B 1 2 2 0 B Int. No. 3 B 0 2 2 0 B Int. No. 4 B 2 2
0 0 E Ent.Vol. 2 W 1 0 0 0 E Ent.Vol 7 W 0 3 3 3 E Ent.Vol 5 W 0 3

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0 0 0 0 0

1 0 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



68 PM Fitness Club
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 11 0 B Int. No. 1 B 11 11 11 0 B Int. No. 2 B 0 14
0 NB LT NB TH NB RT 20 0 E Ent.Vol 39 W 0 8 8 8 E Ent.Vol 33 W 14 8

Exit Enter 20 N B 0 0 0 N B 0
0 0 0 8 0 11 0 0

20 8 14 11

First Avenue Second Avenue

13 -5
14 11

Hunting Road Third Avenue Fourth Avenue

0 0 7 13 0 0
0 0 0 0 2 0 5 0 0 0 0 0

0 S B 0 0 0 S B 9 0 0 S B 0
1 0 B Int. No. 5 B 1 2 2 4 B Int. No. 3 B 0 9 9 0 B Int. No. 4 B 9 9
2 2 E Ent.Vol. 6 W 1 4 4 0 E Ent.Vol 20 W 0 5 5 5 E Ent.Vol 14 W 0 5

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 2 0 0 0 0 0 0 0 0

1 2 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



171 SAT Fitness Club
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 18 0 B Int. No. 1 B 18 18 18 0 B Int. No. 2 B 0 11
0 NB LT NB TH NB RT 16 0 E Ent.Vol 48 W 0 14 14 14 E Ent.Vol 43 W 11 14

Exit Enter 16 N B 0 0 0 N B 0
0 0 0 14 0 18 0 0

16 14 11 18

First Avenue Second Avenue

3 4
11 18

Hunting Road Third Avenue Fourth Avenue

0 0 13 10 0 0
0 0 0 0 4 0 9 0 0 0 0 0

0 S B 0 0 0 S B 7 0 0 S B 0
2 0 B Int. No. 5 B 2 4 4 3 B Int. No. 3 B 0 7 7 0 B Int. No. 4 B 7 7
2 2 E Ent.Vol. 7 W 2 3 3 0 E Ent.Vol 23 W 0 9 9 9 E Ent.Vol 16 W 0 9

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 1 0 0 0 0 0 0 0 0

2 1 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



 

Mews Residential - Needham 
 
 











Needham Mews
Land Use Code 220 - Apartment Size: 268 DWELLIN

Time Period R2 Value

Use 
Equation 
or Rate? Equation Rate

Percent 
Enter In Out Total

Weekday Daily 0.87 Equation T=6.06(x)+123.56 6.65 50% 874 874 1748
AM Street Peak Hour 0.83 Equation T=.49(x)+3.73 0.51 20% 27 108 135
PM Street Peak Hour 0.77 Equation T=.55(x)+17.65 0.62 65% 107 58 165
Saturday Daily 0.85 Equation T=7.85(x)-256.19 6.39 50% 924 924 1848
Saturday Peak Hour of Generator 0.56 Rate T=0.41(x)+19.23 0.52 54% 75 64 139
Sunday Daily 0.82 Equation T=6.42(x)-101.12 5.86 50% 810 809 1619
Sunday Peak Hour of Generator Rate 0.51 50% 69 68 137
Note: If R2 is greater than or equal to 0.75 the equation is used to calculate trips, otherwise the rate is used. 
Source: Trip Generation , Ninth Edition , (Institute of Transportation Engineers, 2012).



33 AM Mews 40B
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 2 0 B Int. No. 1 B 2 2 2 0 B Int. No. 2 B 2 3
0 NB LT NB TH NB RT 6 6 E Ent.Vol 13 W 0 11 6 6 E Ent.Vol 13 W 1 10

Exit Enter 0 N B 0 5 0 N B 0
0 0 0 5 0 0 0 4

0 5 1 4

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

12 49 0 5 1 4
0 12 0 0 0 0 0 0 1 0 0 0

0 S B 0 0 0 S B 0 0 0 S B 0
0 0 B Int. No. 5 B 0 8 8 5 B Int. No. 3 B 8 8 8 4 B Int. No. 4 B 7 7
0 0 E Ent.Vol. 101 W 8 32 32 27 E Ent.Vol 40 W 0 27 27 23 E Ent.Vol 35 W 0 23

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 49 32 0 0 0 0 0 0 0 0

20 81 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



67 PM Mews 40B
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 6 0 B Int. No. 1 B 6 6 6 0 B Int. No. 2 B 6 11
0 NB LT NB TH NB RT 3 3 E Ent.Vol 9 W 0 3 3 3 E Ent.Vol 15 W 5 4

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 1

0 0 5 1

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

48 26 0 0 5 1
0 48 0 0 0 0 0 0 5 0 0 0

0 S B 0 0 0 S B 0 0 0 S B 0
0 0 B Int. No. 5 B 0 32 32 0 B Int. No. 3 B 32 32 32 1 B Int. No. 4 B 27 27
0 0 E Ent.Vol. 123 W 32 17 17 17 E Ent.Vol 49 W 0 17 17 16 E Ent.Vol 49 W 0 16

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 26 17 0 0 0 0 0 0 0 0

80 43 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



170 SAT Mews 40B
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 11 0 B Int. No. 1 B 11 11 11 0 B Int. No. 2 B 11 13
0 NB LT NB TH NB RT 10 10 E Ent.Vol 21 W 0 10 10 10 E Ent.Vol 25 W 2 12

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 2

0 0 2 2

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

34 29 0 0 2 2
0 34 0 0 0 0 0 0 2 0 0 0

0 S B 0 0 0 S B 0 0 0 S B 0
3 0 B Int. No. 5 B 0 23 23 0 B Int. No. 3 B 23 23 23 2 B Int. No. 4 B 21 21
4 0 E Ent.Vol. 112 W 23 19 19 19 E Ent.Vol 42 W 0 19 19 17 E Ent.Vol 42 W 0 17

4 N B 0 0 0 N B 0 0 0 N B 0
0 3 29 19 0 0 0 0 0 0 0 0

61 51 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



 

Newton Technology Park - Newton 
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WEEKDAY AM PEAK HOUR WEEKDAY PM PEAK HOUR SATURDAY MIDDAY PEAK HOUR
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39 AM Newton Tech Park
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 4 0 B Int. No. 1 B 4 4 4 0 B Int. No. 2 B 4 6
0 NB LT NB TH NB RT -28 -28 E Ent.Vol -24 W 0 -28 -28 -28 E Ent.Vol -26 W 2 -32

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 -4

0 0 2 -4

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

0 0 0 0 2 -4
0 0 0 0 0 0 0 0 2 0 0 0

0 S B 0 0 0 S B 0 0 0 S B 0
1 0 B Int. No. 5 B 1 2 2 0 B Int. No. 3 B 2 2 2 -4 B Int. No. 4 B 0 0
-2 -2 E Ent.Vol. -2 W 1 -4 -4 -4 E Ent.Vol -2 W 0 -4 -4 0 E Ent.Vol -2 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 -2 0 0 0 0 0 0 0 0

1 -2 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



73 PM Newton Tech. Park
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 -5 0 B Int. No. 1 B -5 -5 -5 0 B Int. No. 2 B -5 -6
0 NB LT NB TH NB RT 37 37 E Ent.Vol 32 W 0 37 37 37 E Ent.Vol 36 W -1 42

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 5

0 0 -1 5

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

0 0 0 0 -1 5
0 0 0 0 0 0 0 0 -1 0 0 0

0 S B 0 0 0 S B 0 0 0 S B 0
0 0 B Int. No. 5 B 0 -1 -1 0 B Int. No. 3 B -1 -1 -1 5 B Int. No. 4 B 0 0
3 3 E Ent.Vol. 4 W -1 5 5 5 E Ent.Vol 4 W 0 5 5 0 E Ent.Vol 4 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 2 0 0 0 0 0 0 0 0

-1 2 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



176 SAT Newton Tech Park
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 44 0 B Int. No. 1 B 44 44 44 0 B Int. No. 2 B 44 52
0 NB LT NB TH NB RT 50 50 E Ent.Vol 94 W 0 50 50 50 E Ent.Vol 111 W 8 59

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 9

0 0 8 9

First Avenue Second Avenue

0 0
-1 0

Hunting Road Third Avenue Fourth Avenue

0 0 0 0 9 9
0 0 0 0 0 0 0 0 9 0 0 0

0 S B 0 0 0 S B 0 0 0 S B 0
5 0 B Int. No. 5 B 5 9 9 0 B Int. No. 3 B 9 9 9 9 B Int. No. 4 B 0 0
5 5 E Ent.Vol. 18 W 4 9 9 9 E Ent.Vol 18 W 0 9 9 0 E Ent.Vol 18 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 4 0 0 0 0 0 0 0 0

4 4 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



 

2 Wells Ave - Newton 
  













31 AM 2 Wells Ave
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 2 0 B Int. No. 1 B 2 2 2 0 B Int. No. 2 B 0 0
0 NB LT NB TH NB RT 4 4 E Ent.Vol 6 W 0 4 4 0 E Ent.Vol 6 W 0 0

Exit Enter 0 N B 0 0 4 N B 0
0 0 0 0 0 2 0 0

0 0 4 2

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

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

0 S B 0 0 0 S B 0 0 0 S B 2
1 0 B Int. No. 5 B 1 3 3 0 B Int. No. 3 B 3 3 3 0 B Int. No. 4 B 3 5

13 13 E Ent.Vol. 39 W 2 36 36 36 E Ent.Vol 39 W 0 36 36 36 E Ent.Vol 45 W 0 40
0 N B 0 0 0 N B 0 0 0 N B 0

0 0 0 15 0 0 0 0 0 0 0 0
2 15 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



65 PM 2 Wells Ave
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 9 0 B Int. No. 1 B 9 9 9 0 B Int. No. 2 B 0 0
0 NB LT NB TH NB RT 1 1 E Ent.Vol 10 W 0 1 1 0 E Ent.Vol 10 W 0 0

Exit Enter 0 N B 0 0 1 N B 0
0 0 0 0 0 9 0 0

0 0 1 9

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

2 7 0 0 1 9
0 0 2 0 0 0 0 0 0 0 1 0

0 S B 7 0 0 S B 0 0 0 S B 9
8 0 B Int. No. 5 B 8 27 27 0 B Int. No. 3 B 27 27 27 0 B Int. No. 4 B 27 36
2 2 E Ent.Vol. 33 W 12 6 6 6 E Ent.Vol 33 W 0 6 6 6 E Ent.Vol 43 W 0 7

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 2 0 0 0 0 0 0 0 0

12 2 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



168 SAT 2 Wells Ave
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 1 0 B Int. No. 1 B 1 1 1 0 B Int. No. 2 B 0 0
0 NB LT NB TH NB RT 1 1 E Ent.Vol 2 W 0 1 1 0 E Ent.Vol 2 W 0 0

Exit Enter 0 N B 0 0 1 N B 0
0 0 0 0 0 1 0 0

0 0 1 1

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

0 0 0 0 1 1
0 0 0 0 0 0 0 0 0 0 1 0

0 S B 0 0 0 S B 0 0 0 S B 1
1 0 B Int. No. 5 B 1 2 2 0 B Int. No. 3 B 2 2 2 0 B Int. No. 4 B 2 3
2 2 E Ent.Vol. 5 W 1 3 3 3 E Ent.Vol 5 W 0 3 3 3 E Ent.Vol 7 W 0 4

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 1 0 0 0 0 0 0 0 0

1 1 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



 

180 Wells Ave - Newton 
  



180 Wells Avenue Trip Generation

Land Use Code 710 - General Office Building Size: 55.776 KSF

Time Period R2 Value

Use 
Equation 
or Rate? Equation Rate Percent Enter In Out Total

Weekday Daily 0.81 Equation Ln(T) = 0.7 11.03 50% 421 421 842
AM Street Peak Hour 0.83 Equation Ln(T) = 0.8 1.56 88% 106 14 120
PM Street Peak Hour 0.82 Equation T=1.12(X)+ 1.49 17% 24 117 141
Saturday Daily 0.64 Rate T=2.03*x+3 2.46 50% 69 68 137
Saturday Peak Hour of Generator Rate Not Given 0.43 54% 13 11 24
Note: If R2 is greater than or equal to 0.75 the equation is used to calculate trips, otherwise the rate is used. 
Source: Trip Generation , Ninth Edition , (Institute of Transportation Engineers, 2012).

Land Use Code 710 - General Office Building Size: 116.341 KSF

Time Period R2 Value

Use 
Equation 
or Rate? Equation Rate Percent Enter In Out Total

Weekday Daily 0.81 Equation Ln(T) = 0.7 11.03 50% 737 736 1473
AM Street Peak Hour 0.83 Equation Ln(T) = 0.8 1.56 88% 190 26 216
PM Street Peak Hour 0.82 Equation T=1.12(X)+ 1.49 17% 36 173 209
Saturday Daily 0.64 Rate T=2.03*x+3 2.46 50% 143 143 286
Saturday Peak Hour of Generator Rate Not Given 0.43 54% 27 23 50
Note: If R2 is greater than or equal to 0.75 the equation is used to calculate trips, otherwise the rate is used. 
Source: Trip Generation , Ninth Edition , (Institute of Transportation Engineers, 2012).

Time Period In Out Total
Weekday Daily 316 315 631
AM Street Peak Hour 84 12 96
PM Street Peak Hour 12 56 68
Saturday Midday Peak Hour 14 12 26

Existing Building Size

Proposed Building Size

Net New Trips
 (Proposed minus Existing)



32 AM 180 Wells Ave
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 6 0 B Int. No. 1 B 6 6 6 0 B Int. No. 2 B 0 0
0 NB LT NB TH NB RT 46 46 E Ent.Vol 52 W 0 46 46 0 E Ent.Vol 52 W 0 0

Exit Enter 0 N B 0 0 46 N B 0
0 0 0 0 0 6 0 0

0 0 46 6

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

0 0 0 0 46 6
0 0 0 0 0 0 0 0 0 0 46 0

0 S B 0 0 0 S B 0 0 0 S B 6
1 0 B Int. No. 5 B 1 1 1 0 B Int. No. 3 B 1 1 1 0 B Int. No. 4 B 1 7
4 4 E Ent.Vol. 5 W 0 4 4 4 E Ent.Vol 5 W 0 4 4 4 E Ent.Vol 57 W 0 50

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0 0 0 0 0

0 0 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



66 PM 180 Wells Ave
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 31 0 B Int. No. 1 B 31 31 31 0 B Int. No. 2 B 0 0
0 NB LT NB TH NB RT 6 6 E Ent.Vol 37 W 0 6 6 0 E Ent.Vol 37 W 0 0

Exit Enter 0 N B 0 0 6 N B 0
0 0 0 0 0 31 0 0

0 0 6 31

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

0 0 0 0 6 31
0 0 0 0 0 0 0 0 0 0 6 0

0 S B 0 0 0 S B 0 0 0 S B 31
3 0 B Int. No. 5 B 3 3 3 0 B Int. No. 3 B 3 3 3 0 B Int. No. 4 B 3 34
1 1 E Ent.Vol. 4 W 0 1 1 1 E Ent.Vol 4 W 0 1 1 1 E Ent.Vol 41 W 0 7

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0 0 0 0 0

0 0 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



169 SAT 180 Wells Ave
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 2 0 B Int. No. 1 B 2 2 2 0 B Int. No. 2 B 0 0
0 NB LT NB TH NB RT 3 3 E Ent.Vol 5 W 0 3 3 0 E Ent.Vol 5 W 0 0

Exit Enter 0 N B 0 0 3 N B 0
0 0 0 0 0 2 0 0

0 0 3 2

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

0 0 0 0 3 2
0 0 0 0 0 0 0 0 0 0 3 0

0 S B 0 0 0 S B 0 0 0 S B 2
0 0 B Int. No. 5 B 0 0 0 0 B Int. No. 3 B 0 0 0 0 B Int. No. 4 B 0 2
0 0 E Ent.Vol. 0 W 0 0 0 0 E Ent.Vol 0 W 0 0 0 0 E Ent.Vol 5 W 0 3

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0 0 0 0 0

0 0 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



 

Redistribution of 2022 No-Build Volumes 
to Account for the New Interchange at 

Kendrick Street 
 
 



41 AM 2022 No Build on Existing Roadway System
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 30 23

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 4 6 20 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 50 0 S B 9

EB RT N B 0 1224 0 B Int. No. 1 B 1224 1224 1173 5 B Int. No. 2 B 645 941
0 NB LT NB TH NB RT 2409 1356 E Ent.Vol 3702 W 0 1426 1096 852 E Ent.Vol 2709 W 287 981

Exit Enter 1052 N B 0 330 239 N B 0
0 0 0 70 0 524 8 109

1052 70 531 642

First Avenue Second Avenue

828 -312
289 21

Hunting Road Third Avenue Fourth Avenue

534 562 224 382 243 621
19 120 395 0 48 39 137 0 61 0 182 0

0 S B 114 0 0 S B 80 -43 0 S B 403
288 26 B Int. No. 5 B 261 523 523 300 B Int. No. 3 B 463 633 676 216 B Int. No. 4 B 615 1018
767 742 E Ent.Vol. 3097 W 147 1980 1980 1426 E Ent.Vol 2863 W 90 1575 1523 1304 E Ent.Vol 2787 W 0 1488

0 N B 0 0 254 N B 0 52 2 N B 0
0 8 422 843 0 12 2 12 0 0 2 2

267 1273 Kendrick Street 383 27 2 4

Office Driveway Office Driveway

Existing volume, by-right site trips, growth rate, and off-site developments

Legend



 
 

FUNCTIONAL DESIGN REPORT 
 
 

FOR THE 
 
 

I-95/I-93 TRANSPORTATION IMPROVEMENT PROJECT 
(BRIDGE V) 

 
 

ROUTE 9/HIGHLAND AVENUE/KENDRICK ST. SECTION 
NEEDHAM AND WELLESLEY, MASSACHUSETTS 

 
 
 
 

AUGUST 2010 
 
          

 
PREPARED FOR: 

MASSACHUSETTS DEPARTMENT OF TRANSPORTATION 
 

PREPARED BY: 







42 AM Add A Lane FDR 2017 Build
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 110 209

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 39 71 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 43 0 S B 158

EB RT N B 0 995 0 B Int. No. 1 B 995 995 952 41 B Int. No. 2 B 575 1181
0 NB LT NB TH NB RT 2337 1749 E Ent.Vol 3378 W 0 1795 1342 905 E Ent.Vol 3273 W 448 1229

Exit Enter 588 N B 0 453 396 N B 0
0 0 0 46 0 377 10 253

588 46 883 640

First Avenue Second Avenue

447 -690
526 -228

Hunting Road Third Avenue Fourth Avenue

189 474 141 736 357 868
2 43 144 0 41 41 59 0 167 5 185 0

0 S B 71 -216 0 S B 48 31 0 S B 407
201 34 B Int. No. 5 B 197 433 649 683 B Int. No. 3 B 580 760 729 456 B Int. No. 4 B 557 969
544 508 E Ent.Vol. 2097 W 165 1212 2896 1813 E Ent.Vol 3840 W 132 1882 1878 1417 E Ent.Vol 3219 W 5 1607

2 N B 0 -1684 400 N B 0 4 5 N B 0
0 2 369 560 0 28 5 10 0 5 5 5

210 931 Kendrick Street 573 43 15 15

Office Driveway Office Driveway

Legend



43 AM Add A Lane FDR 2017 No-Build
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 95 228

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 5 31 59 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 66 0 S B 174

EB RT N B 0 1051 0 B Int. No. 1 B 1051 1051 985 36 B Int. No. 2 B 600 1222
0 NB LT NB TH NB RT 2743 1797 E Ent.Vol 3862 W 0 1865 1347 805 E Ent.Vol 3296 W 448 1098

Exit Enter 946 N B 0 518 506 N B 0
0 0 0 68 0 380 18 234

946 68 985 632

First Avenue Second Avenue

725 -528
716 -93

Hunting Road Third Avenue Fourth Avenue

685 366 221 596 269 725
15 113 557 0 44 88 89 0 62 5 202 0

0 S B 92 -5 0 S B 172 210 0 S B 516
246 20 B Int. No. 5 B 227 543 548 388 B Int. No. 3 B 484 751 541 204 B Int. No. 4 B 474 995
665 640 E Ent.Vol. 3042 W 224 2088 2085 1395 E Ent.Vol 3121 W 95 1492 1312 1103 E Ent.Vol 2591 W 5 1310

5 N B 0 3 302 N B 0 180 5 N B 0
0 4 254 891 0 20 36 8 0 5 5 5

342 1149 Kendrick Street 485 64 15 15

Office Driveway Office Driveway

Legend



44 AM Add A Lane 2017 Redistribution (Build minus No-Build)
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 15 -19

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue -5 8 12 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 -23 0 S B -16

EB RT N B 0 -56 0 B Int. No. 1 B -56 -56 -33 5 B Int. No. 2 B -25 -41
0 NB LT NB TH NB RT -406 -48 E Ent.Vol -484 W 0 -70 -5 100 E Ent.Vol -23 W 0 131

Exit Enter -358 N B 0 -65 -110 N B 0
0 0 0 -22 0 -3 -8 19

-358 -22 -102 8

First Avenue Second Avenue

-278 -162
-190 -135

Hunting Road Third Avenue Fourth Avenue

-496 108 -80 140 88 143
-13 -70 -413 0 -3 -47 -30 0 105 0 -17 0

0 S B -21 -211 0 S B -124 -179 0 S B -109
-45 14 B Int. No. 5 B -30 -110 101 295 B Int. No. 3 B 96 9 188 252 B Int. No. 4 B 83 -26
-121 -132 E Ent.Vol. -945 W -59 -876 811 418 E Ent.Vol 719 W 37 390 566 314 E Ent.Vol 628 W 0 297

-3 N B 0 -1687 98 N B 0 -176 0 N B 0
0 -2 115 -331 0 8 -31 2 0 0 0 0

-132 -218 Kendrick Street 88 -21 0 0

Office Driveway Office Driveway

Legend





45 AM Add A Lane 2017 Redist. Factored to 2022

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 14 -18

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue -5 8 12 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 -22 0 S B -15

EB RT N B 0 -54 0 B Int. No. 1 B -54 -54 -32 5 B Int. No. 2 B -24 -39
0 NB LT NB TH NB RT -390 -46 E Ent.Vol -465 W 0 -67 -5 96 E Ent.Vol -22 W 0 126

Exit Enter -344 N B 0 -63 -106 N B 0
0 0 0 -21 0 -3 -8 18

-344 -21 -98 8

First Avenue Second Avenue

-267 -156
-183 -130

Hunting Road Third Avenue Fourth Avenue

-477 104 -77 135 85 138
-13 -67 -397 0 -3 -45 -29 0 101 0 -16 0

0 S B -20 -203 0 S B -119 -172 0 S B -105
-43 13 B Int. No. 5 B -29 -106 97 284 B Int. No. 3 B 92 9 181 242 B Int. No. 4 B 80 -25
-116 -127 E Ent.Vol. -909 W -57 -842 780 402 E Ent.Vol 691 W 36 375 544 302 E Ent.Vol 604 W 0 286

-3 N B 0 -1622 94 N B 0 -169 0 N B 0
0 -2 111 -318 0 8 -30 2 0 0 0 0

-127 -210 Kendrick Street 85 -20 0 0

Office Driveway Office Driveway

Legend

(0.96)



Kendrick Street at Hunting Street ‐ Adjustments to Add‐A‐Lane Redistribution Volumes   AM PEAK HOUR

TT ‐ No Adj. TT Adj.

Compare to 

Neighborhood

Study TT ‐ No Adj. TT Adj.

Compare to 

Neighborhood

Study TT ‐ No Adj. TT Adj.

Compare to 

Neighborhood

Study TT ‐ No Adj. TT Adj.

Compare to 

Neighborhood

Study TT ‐ No Adj. TT Adj.

Compare to 

Neighborhood

Study

Existing  361 361 348 778 778 725 403 403 329 104 104 111 0 0 6

Removal of Existing Marriott & GD Site Trips 0 0 ‐32 ‐32 ‐20 ‐20 0 0 0 0

Growth 12 12 28 28 13 13 4 4 0 0

Off Site Development 49 49 29 29 ‐1 ‐1 12 12 0 0

By‐Right Site Trips 0 0 40 40 0 0 0 0 0 0

No‐Build (W/O Interchange) 422 422 198 843 843 1125 395 395 579 120 120 111 0 0 6

CTPS Redist.  0 ‐200 ‐400 0 0

Add A Lane Redist. 2018 111 ‐125 ‐318 125 ‐397 ‐200 ‐67 ‐30 ‐3 0

Neighborhood Adj. 0 0 0 15 15 15 0 0 0 ‐20 ‐20 ‐20 0 0 0

No‐Build (WITH Interchange) 533 297 198 540 983 940 ‐2 195 179 33 70 91 ‐3 0 6

Notes/Justification

Note: Neighborhood Study = Traffic Analysis Study for the Route 128 Add‐A‐Lane Project West Street/High Street/Greendale Avenue Neighborhood Traffic Study (McMahon, April 2013). 

Started with NB RT, made sense that volume 

would increase towards interchange with a 

corresponding decrease towards Highland 

interchange.  

Add  A Lane FDR did not accommodate right 

onto Rte. 128 SB, so ‐318 was clearly wrong. 

Adjusted to reflect Neighborhood Study.

Both Add a Lane and Neighborhood study 

reflected decreases of ‐400. The ‐200 was 

used to adj. to Neighborhood Study.

Volume is low when compared to 

Neighborhood study. Adjustment 

required.

EB R

Existing volume is zero.  Adjustment 

required.

NB TH NB RT SB LT SB TH
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46  AM 2022 Add A Lane Redistribution with Adjustments

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 16 -8

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue -3 8 12 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 -24 0 S B -5

EB RT N B 0 -54 0 B Int. No. 1 B -54 -54 -30 5 B Int. No. 2 B -24 -29
0 NB LT NB TH NB RT -390 -46 E Ent.Vol -465 W 0 -67 -5 96 E Ent.Vol -10 W 0 126

Exit Enter -344 N B 0 -63 -106 N B 0
0 0 0 -21 0 -3 -8 18

-344 -21 -98 8

First Avenue Second Avenue

-293 -275
-183 -130

Hunting Road Third Avenue Fourth Avenue

-243 -132 -52 254 85 138
-13 -30 -200 0 -3 -20 -29 0 101 0 -16 0

0 S B -20 -203 0 S B -30 -83 0 S B -105
-43 13 B Int. No. 5 B -29 -106 97 284 B Int. No. 3 B 92 98 181 242 B Int. No. 4 B 80 -25
-113 -127 E Ent.Vol. -464 W -57 -202 780 402 E Ent.Vol 836 W 36 375 544 302 E Ent.Vol 604 W 0 286

0 N B 0 -982 94 N B 0 -169 0 N B 0
0 -2 -125 125 0 8 0 2 0 0 0 0

-87 -2 Kendrick Street 110 10 0 0

Office Driveway Office Driveway

Legend



47 AM Hunting/Kendrick Adjustments per Neighborhood Study

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 0 0 B Int. No. 1 B 0 0 0 0 B Int. No. 2 B 0 0
0 NB LT NB TH NB RT 0 0 E Ent.Vol 0 W 0 0 0 0 E Ent.Vol 0 W 0 0

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0

0 0 0 0

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

-20 0 0 0 0 0
0 -20 0 0 0 0 0 0 0 0 0 0

0 S B 0 85 0 S B 0 0 0 S B 0
65 0 B Int. No. 5 B 65 85 0 0 B Int. No. 3 B 0 0 0 0 B Int. No. 4 B 0 0
150 150 E Ent.Vol. 230 W 20 165 0 0 E Ent.Vol 0 W 0 0 0 0 E Ent.Vol 0 W 0 0

0 N B 0 165 0 N B 0 0 0 N B 0
0 0 0 15 0 0 0 0 0 0 0 0

0 15 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend











48 AM 2022 No-Build with Add A lane
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 47 15

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 1 14 31 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 26 0 S B 4

EB RT N B 0 1170 0 B Int. No. 1 B 1170 1170 1143 10 B Int. No. 2 B 621 912
0 NB LT NB TH NB RT 2018 1310 E Ent.Vol 3237 W 0 1359 1091 948 E Ent.Vol 2699 W 287 1107

Exit Enter 708 N B 0 268 133 N B 0
0 0 0 49 0 522 1 127

708 49 433 650

First Avenue Second Avenue

536 -587
106 -109

Hunting Road Third Avenue Fourth Avenue

271 431 172 636 327 759
6 70 195 0 45 19 108 0 162 0 165 0

0 S B 94 -118 0 S B 50 -126 0 S B 298
310 39 B Int. No. 5 B 297 502 620 583 B Int. No. 3 B 555 731 857 459 B Int. No. 4 B 695 993
804 765 E Ent.Vol. 2863 W 111 1943 2760 1828 E Ent.Vol 3698 W 125 1950 2067 1606 E Ent.Vol 3391 W 0 1774

0 N B 0 -817 348 N B 0 -117 2 N B 0
0 6 297 983 0 20 2 14 0 0 2 2

180 1286 Kendrick Street 493 36 2 4

Office Driveway Office Driveway

Legend



75 PM 2022 No Build  on Existing Roadway System
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 115 72

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 16 22 77 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 184 0 S B 49

EB RT N B 0 2364 0 B Int. No. 1 B 2364 2364 2180 9 B Int. No. 2 B 895 1092
0 NB LT NB TH NB RT 1332 1019 E Ent.Vol 3840 W 0 1163 1001 821 E Ent.Vol 3626 W 148 1033

Exit Enter 313 N B 0 162 171 N B 0
0 0 0 144 0 1269 14 135

313 144 341 1417

First Avenue Second Avenue

-113 47
-27 941

Hunting Road Third Avenue Fourth Avenue

551 604 425 97 368 476
17 360 175 0 283 2 140 0 198 0 171 0

0 S B 444 0 0 S B 44 60 0 S B 402
597 8 B Int. No. 5 B 577 1888 1888 38 B Int. No. 3 B 1280 1330 1270 73 B Int. No. 4 B 1071 1477
294 282 E Ent.Vol. 3120 W 867 688 688 633 E Ent.Vol 2867 W 7 856 905 830 E Ent.Vol 2755 W 3 1003

4 N B 0 0 17 N B 0 -49 2 N B 0
0 3 153 232 0 325 16 83 0 1 1 2

1231 388 Kendrick Street 26 424 6 4

Office Driveway Office Driveway

Existing volume, by-right site trips, growth rate, and off-site developments

Legend



 
 

FUNCTIONAL DESIGN REPORT 
 
 

FOR THE 
 
 

I-95/I-93 TRANSPORTATION IMPROVEMENT PROJECT 
(BRIDGE V) 

 
 

ROUTE 9/HIGHLAND AVENUE/KENDRICK ST. SECTION 
NEEDHAM AND WELLESLEY, MASSACHUSETTS 

 
 
 
 

AUGUST 2010 
 
          

 
PREPARED FOR: 

MASSACHUSETTS DEPARTMENT OF TRANSPORTATION 
 

PREPARED BY: 







76 PM Add A Lane FDR 2017 Build
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 199 206

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 41 39 119 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 511 0 S B 130

EB RT N B 0 2359 0 B Int. No. 1 B 2359 2359 1848 35 B Int. No. 2 B 1093 1337
0 NB LT NB TH NB RT 1233 1095 E Ent.Vol 3758 W 0 1261 1119 878 E Ent.Vol 3838 W 114 1425

Exit Enter 138 N B 0 142 206 N B 0
0 0 0 166 0 714 41 428

138 166 359 1183

First Avenue Second Avenue

-698 -262
-395 766

Hunting Road Third Avenue Fourth Avenue

483 228 836 428 754 417
22 411 50 0 653 5 178 0 490 5 259 0

0 S B 139 -1434 0 S B 48 41 0 S B 263
597 2 B Int. No. 5 B 573 903 2337 346 B Int. No. 3 B 1395 1478 1437 149 B Int. No. 4 B 942 1210
107 100 E Ent.Vol. 1671 W 191 239 964 575 E Ent.Vol 3646 W 35 798 801 647 E Ent.Vol 2780 W 5 911

5 N B 0 -725 43 N B 0 -3 5 N B 0
0 2 87 89 0 289 34 45 0 5 5 5

607 178 Kendrick Street 83 368 15 15

Office Driveway Office Driveway

Legend



77 PM Add A Lane FDR 2017 No-Build
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 172 179

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 28 48 96 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 532 0 S B 109

EB RT N B 0 2472 0 B Int. No. 1 B 2472 2472 1940 40 B Int. No. 2 B 797 1064
0 NB LT NB TH NB RT 1461 1065 E Ent.Vol 4066 W 0 1198 1048 757 E Ent.Vol 3729 W 158 1153

Exit Enter 396 N B 0 150 251 N B 0
0 0 0 133 0 1115 30 300

396 133 457 1445

First Avenue Second Avenue

-354 -154
-119 1033

Hunting Road Third Avenue Fourth Avenue

526 633 750 287 576 412
35 268 223 0 482 15 253 0 286 8 282 0

0 S B 493 12 0 S B 100 -64 0 S B 311
669 47 B Int. No. 5 B 629 1945 1933 144 B Int. No. 3 B 1211 1319 1383 94 B Int. No. 4 B 1089 1410
304 252 E Ent.Vol. 3046 W 823 648 668 461 E Ent.Vol 3077 W 8 771 764 665 E Ent.Vol 2779 W 10 961

5 N B 0 -20 63 N B 0 7 5 N B 0
0 5 93 173 0 240 43 57 0 8 7 14

1096 271 Kendrick Street 86 340 23 29

Office Driveway Office Driveway

Legend



78 PM Add A Lane 2017 Redistribution (Build minus No-Build)
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 27 27

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 13 -9 23 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 -21 0 S B 21

EB RT N B 0 -113 0 B Int. No. 1 B -113 -113 -92 -5 B Int. No. 2 B 296 273
0 NB LT NB TH NB RT -228 30 E Ent.Vol -308 W 0 63 71 121 E Ent.Vol 109 W -44 272

Exit Enter -258 N B 0 -8 -45 N B 0
0 0 0 33 0 -401 11 128

-258 33 -98 -262

First Avenue Second Avenue

-344 -108
-276 -267

Hunting Road Third Avenue Fourth Avenue

-43 -405 86 141 178 5
-13 143 -173 0 171 -10 -75 0 204 -3 -23 0

0 S B -354 -1446 0 S B -52 105 0 S B -48
-72 -45 B Int. No. 5 B -56 -1042 404 202 B Int. No. 3 B 184 159 54 55 B Int. No. 4 B -147 -200
-197 -152 E Ent.Vol. -1375 W -632 -409 296 114 E Ent.Vol 569 W 27 27 37 -18 E Ent.Vol 1 W -5 -50

0 N B 0 -705 -20 N B 0 -10 0 N B 0
0 -3 -6 -84 0 49 -9 -12 0 -3 -2 -9

-489 -93 Kendrick Street -3 28 -8 -14

Office Driveway Office Driveway

Legend





79 PM Add A Lane 2017 Redist. Factored to 2022

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 26 26

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 13 -9 22 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 -20 0 S B 20

EB RT N B 0 -109 0 B Int. No. 1 B -109 -109 -88 -5 B Int. No. 2 B 285 263
0 NB LT NB TH NB RT -219 29 E Ent.Vol -296 W 0 61 68 116 E Ent.Vol 105 W -42 262

Exit Enter -248 N B 0 -8 -43 N B 0
0 0 0 32 0 -386 11 123

-248 32 -94 -252

First Avenue Second Avenue

-331 -104
-265 -257

Hunting Road Third Avenue Fourth Avenue

-41 -389 83 136 171 5
-13 138 -166 0 164 -10 -72 0 196 -3 -22 0

0 S B -340 -1391 0 S B -50 101 0 S B -46
-69 -43 B Int. No. 5 B -54 -1002 389 194 B Int. No. 3 B 177 153 52 53 B Int. No. 4 B -141 -192
-189 -146 E Ent.Vol. -1322 W -608 -393 285 110 E Ent.Vol 547 W 26 26 36 -17 E Ent.Vol 1 W -5 -48

0 N B 0 -678 -19 N B 0 -10 0 N B 0
0 -3 -6 -81 0 47 -9 -12 0 -3 -2 -9

-470 -89 Kendrick Street -3 27 -8 -13

Office Driveway Office Driveway

Legend

(0.96)



Kendrick Street at Hunting Street ‐ Adjustments to Add‐A‐Lane Redistribution Volumes   PM PEAK HOUR

TT ‐ No Adj. TT Adj.

Compare to 

Neighborhood

Study TT ‐ No Adj. TT Adj.

Compare to 

Neighborhood

Study TT ‐ No Adj. TT Adj.

Compare to 

Neighborhood

Study TT ‐ No Adj. TT Adj.

Compare to 

Neighborhood

Study
Existing  7 7 25 262 262 234 300 300 295 450 450 339

Removal of Existing Marriott & GD Site Trips 0 0 ‐7 ‐7 0 0 ‐25 ‐25
Growth 1 1 10 10 11 11 15 15
Off Site Development 0 0 2 2 49 49 4 4
By‐Right Site Trips 0 0 15 15 0 0 0 0
No‐Build (W/O Interchange) 8 8 25 282 282 284 360 360 345 444 444 489
CTPS Redist.  0 ‐100 300 ‐300
Add A Lane Redist. 2018 ‐43 ‐2 ‐146 ‐100 138 300 ‐340 ‐255
Neighborhood Adj. 0 0 0 170 170 170 ‐110 ‐110 ‐110 0 0 0

No‐Build (WITH Interchange) ‐35 6 25 306 352 354 388 550 535 104 189 189

Notes/Justification

Note: Neighborhood Study = Traffic Analysis Study for the Route 128 Add‐A‐Lane Project West Street/High Street/Greendale Avenue Neighborhood Traffic Study (McMahon, April 2013). 

EB LT EB TH SB TH WB RT

Redist. Results in a negative number. 

Adjustment required.

Volume is low when compared to 

Neighborhood study.  Adjustment required.

Volume is low when compared to 

Neighborhood study. Adjustment 

required.

Volume is low when compared to 

Neighborhood study. Adjustment 

required.
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80  PM 2022 Add A Lane Redistribution with Adjustments

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 26 26

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 13 -9 22 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 -20 0 S B 20

EB RT N B 0 -109 0 B Int. No. 1 B -109 -109 -88 -5 B Int. No. 2 B 285 263
0 NB LT NB TH NB RT -176 29 E Ent.Vol -253 W 0 61 68 116 E Ent.Vol 105 W -42 262

Exit Enter -205 N B 0 -8 -43 N B 0
0 0 0 32 0 -386 11 123

-205 32 -94 -252

First Avenue Second Avenue

-297 -134
-268 -259

Hunting Road Third Avenue Fourth Avenue

121 -283 92 166 174 7
-13 300 -166 0 164 0 -72 0 196 0 -22 0

0 S B -275 -1325 0 S B -20 128 0 S B -46
-69 -2 B Int. No. 5 B -54 -937 389 194 B Int. No. 3 B 177 183 55 53 B Int. No. 4 B -141 -188
-102 -100 E Ent.Vol. -1007 W -608 -347 294 110 E Ent.Vol 596 W 26 26 36 -17 E Ent.Vol 22 W 0 -39

0 N B 0 -641 -10 N B 0 -10 0 N B 0
0 -3 -6 -81 0 47 -9 -12 0 0 0 0

-308 -89 Kendrick Street 16 27 0 0

Office Driveway Office Driveway

Legend



81 PM Hunting/Kendrick Adjustments per Neighborhood Study

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 0 0 B Int. No. 1 B 0 0 0 0 B Int. No. 2 B 0 0
0 NB LT NB TH NB RT 0 0 E Ent.Vol 0 W 0 0 0 0 E Ent.Vol 0 W 0 0

Exit Enter 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0

0 0 0 0

First Avenue Second Avenue

0 0
0 0

Hunting Road Third Avenue Fourth Avenue

-110 0 0 0 0 0
0 -110 0 0 0 0 0 0 0 0 0 0

0 S B 0 205 0 S B 0 0 0 S B 0
95 0 B Int. No. 5 B 95 205 0 0 B Int. No. 3 B 0 0 0 0 B Int. No. 4 B 0 0
170 170 E Ent.Vol. 280 W 110 185 0 0 E Ent.Vol 0 W 0 0 0 0 E Ent.Vol 0 W 0 0

0 N B 0 185 0 N B 0 0 0 N B 0
0 0 0 15 0 0 0 0 0 0 0 0

0 15 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend











82 PM 2022 No-Build  with Add A lane
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 141 98

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 28 13 100 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 164 0 S B 69

EB RT N B 0 2255 0 B Int. No. 1 B 2255 2255 2091 5 B Int. No. 2 B 1180 1355
0 NB LT NB TH NB RT 1156 1048 E Ent.Vol 3587 W 0 1224 1069 937 E Ent.Vol 3731 W 106 1294

Exit Enter 108 N B 0 154 128 N B 0
0 0 0 176 0 883 24 258

108 176 247 1165

First Avenue Second Avenue

-410 -87
-296 683

Hunting Road Third Avenue Fourth Avenue

562 322 518 263 543 483
4 550 8 0 448 2 68 0 394 0 148 0

0 S B 169 -1120 0 S B 24 188 0 S B 356
623 6 B Int. No. 5 B 618 1156 2277 232 B Int. No. 3 B 1457 1513 1325 126 B Int. No. 4 B 930 1289
362 352 E Ent.Vol. 2393 W 369 526 982 743 E Ent.Vol 3463 W 33 882 941 813 E Ent.Vol 2777 W 3 963

4 N B 0 -456 7 N B 0 -58 2 N B 0
0 0 147 166 0 372 7 72 0 1 1 2

923 313 Kendrick Street 41 451 6 4

Office Driveway Office Driveway

Legend



178 SAT 2022 No Build on Existing Roadway System
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 3 11 111 100

Exit EB LT B Int. No. B WB TH Enter 3 0 0 0 Highland Avenue 22 20 69 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 11 199 0 S B 71

EB RT N B 0 1437 0 B Int. No. 1 B 1434 1445 1246 11 B Int. No. 2 B 865 1111
0 NB LT NB TH NB RT 1431 1151 E Ent.Vol 3011 W 0 1283 1124 945 E Ent.Vol 2882 W 175 1171

Exit Enter 280 N B 0 159 169 N B 0
0 0 0 132 0 359 19 157

280 132 364 535

First Avenue Second Avenue

167 68
161 210

Hunting Road Third Avenue Fourth Avenue

258 256 113 64 204 325
19 154 85 0 49 1 62 0 60 1 142 0

0 S B 79 0 0 S B 27 -2 0 S B 241
294 15 B Int. No. 5 B 271 564 564 35 B Int. No. 3 B 507 537 539 83 B Int. No. 4 B 476 719
267 246 E Ent.Vol. 1459 W 213 534 536 497 E Ent.Vol 1197 W 3 561 559 475 E Ent.Vol 1490 W 2 622

6 N B 0 -1 4 N B 0 2 1 N B 0
0 4 162 204 0 7 2 2 0 3 1 4

374 370 Kendrick Street 8 12 4 8

Office Driveway Office Driveway

Legend



179  SAT 2022 Add A Lane Redistribution with (2022 SAT No-Build / 2022 PM No Build) * (Add A Lane PM Redist + Neighborhood PM Redist)
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 29 38

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 18 -8 20 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 -250 0 S B 29

EB RT N B 0 -66 0 B Int. No. 1 B -66 -66 184 -5 B Int. No. 2 B 275 254
0 NB LT NB TH NB RT -151 33 E Ent.Vol -188 W 0 62 86 134 E Ent.Vol 419 W -50 297

Exit Enter -184 N B 0 -24 -43 N B 0
0 0 0 29 0 -109 15 144

-184 29 -101 49

First Avenue Second Avenue

-180 -133
-142 17

Hunting Road Third Avenue Fourth Avenue

-13 -59 -4 162 41 32
-14 82 -81 0 29 0 -32 0 60 0 -18 0

0 S B -49 -252 0 S B -12 73 0 S B -28
2 -4 B Int. No. 5 B 19 -152 100 176 B Int. No. 3 B 70 70 -3 60 B Int. No. 4 B -63 -90

57 61 E Ent.Vol. -176 W -122 -77 259 86 E Ent.Vol 325 W 12 54 50 -10 E Ent.Vol 1 W 0 -28
0 N B 0 -337 -3 N B 0 3 0 N B 0

0 -4 -6 -58 0 1 -1 0 0 0 0 0
-41 -68 Kendrick Street 10 0 0 0

Office Driveway Office Driveway

Legend



180 SAT 2022 No-Build with Add A lane
 

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 3 11 140 139

Exit EB LT B Int. No. B WB TH Enter 3 0 0 0 Highland Avenue 40 12 88 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 11 -51 0 S B 100

EB RT N B 0 1372 0 B Int. No. 1 B 1368 1379 1430 5 B Int. No. 2 B 1141 1366
0 NB LT NB TH NB RT 1280 1184 E Ent.Vol 2823 W 0 1345 1210 1079 E Ent.Vol 3301 W 125 1468

Exit Enter 97 N B 0 135 126 N B 0
0 0 0 161 0 250 34 301

97 161 263 584

First Avenue Second Avenue

-13 -65
19 227

Hunting Road Third Avenue Fourth Avenue

245 197 109 226 245 357
5 236 4 0 78 1 30 0 120 1 124 0

0 S B 30 -252 0 S B 15 71 0 S B 213
296 11 B Int. No. 5 B 291 411 663 210 B Int. No. 3 B 577 607 536 143 B Int. No. 4 B 413 628
324 307 E Ent.Vol. 1283 W 91 457 795 583 E Ent.Vol 1522 W 16 615 609 466 E Ent.Vol 1491 W 2 594

6 N B 0 -338 2 N B 0 6 1 N B 0
0 1 156 146 0 8 1 2 0 3 1 4

333 303 Kendrick Street 18 11 4 8

Office Driveway Office Driveway

Legend



 

Redistribution of 2022 No-Build Volumes 
(with new interchange) to Account for  

Left Turn from 1st Ave. to Highland Ave. 
 
 



49 AM Redist for 1st Avenue (Assumes 60% shift from 2nd Avenue to 1st Avneue per the 1st Avenue FDR)

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 0 0 B Int. No. 1 B -313 -313 -313 0 B Int. No. 2 B 0 0
0 NB LT NB TH NB RT 0 0 E Ent.Vol 0 W 0 0 0 0 E Ent.Vol -313 W 0 0

Exit Enter 0 N B 0 0 0 N B 0
0 313 0 0 0 -313 0 0

0 313 0 -313

First Avenue Second Avenue

0 313
0 -313

Hunting Road Third Avenue Fourth Avenue

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

0 S B 0 0 0 S B 0 0 0 S B 0
0 0 B Int. No. 5 B 0 0 0 0 B Int. No. 3 B 0 0 0 0 B Int. No. 4 B 0 0
0 0 E Ent.Vol. 0 W 0 0 0 0 E Ent.Vol 0 W 0 0 0 0 E Ent.Vol 0 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0 0 0 0 0

0 0 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



50 AM 2022 No-Build w Add A lane & 1st Ave

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 47 15

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 1 14 31 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 26 0 S B 4

EB RT N B 0 1170 0 B Int. No. 1 B 857 857 830 10 B Int. No. 2 B 621 912
0 NB LT NB TH NB RT 2018 1310 E Ent.Vol 3237 W 0 1359 1091 948 E Ent.Vol 2386 W 287 1107

Exit Enter 708 N B 0 268 133 N B 0
0 313 0 49 0 209 1 127

708 362 433 337

First Avenue Second Avenue

536 -274
106 -422

Hunting Road Third Avenue Fourth Avenue

271 431 172 636 327 759
6 70 195 0 45 19 108 0 162 0 165 0

0 S B 94 -118 0 S B 50 -126 0 S B 298
310 39 B Int. No. 5 B 297 502 620 583 B Int. No. 3 B 555 731 857 459 B Int. No. 4 B 695 993
804 765 E Ent.Vol. 2863 W 111 1943 2760 1828 E Ent.Vol 3698 W 125 1950 2067 1606 E Ent.Vol 3391 W 0 1774

0 N B 0 -817 348 N B 0 -117 2 N B 0
0 6 297 983 0 20 2 14 0 0 2 2

180 1286 Kendrick Street 493 36 2 4

Office Driveway Office Driveway

Legend



83 PM Redist for 1st Avenue (Assumes 60% shift from 2nd Avenue to 1st Avneue per the 1st Avenue FDR)

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 0 0 B Int. No. 1 B -530 -530 -530 0 B Int. No. 2 B 0 0
0 NB LT NB TH NB RT 0 0 E Ent.Vol 0 W 0 0 0 0 E Ent.Vol -530 W 0 0

Exit Enter 0 N B 0 0 0 N B 0
0 530 0 0 0 -530 0 0

0 530 0 -530

First Avenue Second Avenue

0 530
0 -530

Hunting Road Third Avenue Fourth Avenue

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

0 S B 0 0 0 S B 0 0 0 S B 0
0 0 B Int. No. 5 B 0 0 0 0 B Int. No. 3 B 0 0 0 0 B Int. No. 4 B 0 0
0 0 E Ent.Vol. 0 W 0 0 0 0 E Ent.Vol 0 W 0 0 0 0 E Ent.Vol 0 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0 0 0 0 0

0 0 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



84 PM 2022 No-Build w Add A lane & 1st Ave

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 141 98

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 28 13 100 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 164 0 S B 69

EB RT N B 0 2255 0 B Int. No. 1 B 1725 1725 1561 5 B Int. No. 2 B 1180 1355
0 NB LT NB TH NB RT 1156 1048 E Ent.Vol 3587 W 0 1224 1069 937 E Ent.Vol 3201 W 106 1294

Exit Enter 108 N B 0 154 128 N B 0
0 530 0 176 0 353 24 258

108 706 247 635

First Avenue Second Avenue

-410 443
-296 152

Hunting Road Third Avenue Fourth Avenue

562 322 518 263 543 483
4 550 8 0 448 2 68 0 394 0 148 0

0 S B 169 -1120 0 S B 24 188 0 S B 356
623 6 B Int. No. 5 B 618 1156 2277 232 B Int. No. 3 B 1457 1513 1325 126 B Int. No. 4 B 930 1289
362 352 E Ent.Vol. 2393 W 369 526 982 743 E Ent.Vol 3463 W 33 882 941 813 E Ent.Vol 2777 W 3 963

4 N B 0 -456 7 N B 0 -58 2 N B 0
0 0 147 166 0 372 7 72 0 1 1 2

923 313 Kendrick Street 41 451 6 4

Office Driveway Office Driveway

Legend



181 SAT Redist for 1st Avenue (Assumes 60% shift from 2nd Avenue to 1st Avneue per the 1st Avenue FDR)

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 0 0 0 0

Exit EB LT B Int. No. B WB TH Enter 0 0 0 0 Highland Avenue 0 0 0 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 0 0 0 S B 0

EB RT N B 0 0 0 B Int. No. 1 B -150 -150 -150 0 B Int. No. 2 B 0 0
0 NB LT NB TH NB RT 0 0 E Ent.Vol 0 W 0 0 0 0 E Ent.Vol -150 W 0 0

Exit Enter 0 N B 0 0 0 N B 0
0 150 0 0 0 -150 0 0

0 150 0 -150

First Avenue Second Avenue

0 150
0 -150

Hunting Road Third Avenue Fourth Avenue

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

0 S B 0 0 0 S B 0 0 0 S B 0
0 0 B Int. No. 5 B 0 0 0 0 B Int. No. 3 B 0 0 0 0 B Int. No. 4 B 0 0
0 0 E Ent.Vol. 0 W 0 0 0 0 E Ent.Vol 0 W 0 0 0 0 E Ent.Vol 0 W 0 0

0 N B 0 0 0 N B 0 0 0 N B 0
0 0 0 0 0 0 0 0 0 0 0 0

0 0 Kendrick Street 0 0 0 0

Office Driveway Office Driveway

Legend



182 SAT 2022 No-Build w Add A lane & 1st Ave

Staples Driveway
Enter Exit Office Driveway

SB RT SB TH SB LT 0
0 S B WB RT 3 11 140 139

Exit EB LT B Int. No. B WB TH Enter 3 0 0 0 Highland Avenue 40 12 88 0
Enter EB TH E Ent.Vol. W WB LT Exit 0 S B 11 -51 0 S B 100

EB RT N B 0 1372 0 B Int. No. 1 B 1219 1229 1280 5 B Int. No. 2 B 1141 1366
0 NB LT NB TH NB RT 1280 1184 E Ent.Vol 2823 W 0 1345 1210 1079 E Ent.Vol 3151 W 125 1468

Exit Enter 97 N B 0 135 126 N B 0
0 150 0 161 0 100 34 301

97 311 263 435

First Avenue Second Avenue

-13 85
19 77

Hunting Road Third Avenue Fourth Avenue

245 197 109 226 245 357
5 236 4 0 78 1 30 0 120 1 124 0

0 S B 30 -252 0 S B 15 71 0 S B 213
296 11 B Int. No. 5 B 291 411 663 210 B Int. No. 3 B 577 607 536 143 B Int. No. 4 B 413 628
324 307 E Ent.Vol. 1283 W 91 457 795 583 E Ent.Vol 1522 W 16 615 609 466 E Ent.Vol 1491 W 2 594

6 N B 0 -338 2 N B 0 6 1 N B 0
0 1 156 146 0 8 1 2 0 3 1 4

333 303 Kendrick Street 18 11 4 8

Office Driveway Office Driveway

Legend




