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. INTRODUCTION

This Technical Appendix is intended to provide technical support for the analysis of the
transportation/air quality measures included in the Cambridge Vehicle Trip Reduction
Ordinance. It describes the assumptions and techniques used to analyze the impacts of the
individual measures and provides a basis for understanding the way in which these measures
can affect travel behavior in the City of Cambridge to achieve the objective of imprcved air
quality within Cambridge and the Region as a whole.

The Technical Appendix is organized into the following five sections:
‘Section 1: Transportation Demand Logit Model

This section describes the "pivot point” model used to quantify changes in travel
behavior resulting from the implementation of the measures included in the.
Vehicle Trip Reduction Ordinance. The model quantifies these changes both in
terms of mode share and vehicle miles of travel (VMT).

Section 2: Evaluation of Plan Measures - Work Sheets

This section includes the work sheets, developed from the pivot point model,
which quantify the transportation impacts associated with the proposed
measures in the Vehicle Trip Reduction Ordinance.

Section 3: Cambridge-Based Transportation Statistics from CTPS

This section provides base data relevant to Cambridge and regional travel
behavior, provided by the Central Transportation Planning Staff. These data
were used in conjunction with the pivot point model to determine existing and
future travel characteristics. Included are statistics on daily vehicle miles of
travel, trip length and through-trips on Cambridge roadways.

Section 4: Programs Affecting the Supply of Parking

This section analyzes two types of parking freezes to determine their potential
impacts on commuter mode share, and to compare their potential impacts with
baseline conditions and with the proposed vehicle trip reduction ordinance.

Five conditions were tested. These included:

A baseline condition.

Future parking based on prevailing mode share trends.

A parking freeze at the 1990 inventory.

A parking freeze with an increment of additional parking.

Selected elements of the proposed vehicle trip reduction ordinance.
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The purpose of these tests was to calculate by how much travel behavior, in
terms of the percentage mode shares used to commute to work in Cambridge,
would need to change to reflect the constraints imposed by two types of
parking freezes as compared with the proposed vehicle trip reduction

~ordinance. While the results of the analy51s provide useful information
concerning the hypothetical impact of various parking programs, the analytic
approach used in this investigation was necessarily limited.

The parking conditions tested again involved the use of the pivot point model
as discussed in Section 1. However, the tests were set-up to "observe"” what the
mode shares would need 1o be to reflect the parking constraints imposed on the
model by the test. In other words, the model provides an output of travel
behavior without determining whether the observed mode shifts are practical
or doable, or could be supported by the existing transit infrastructure. The
model only presented a forecast of the degree to which travel behavior or mode
shares would need to change to reflect the conditions mandated by the parking -

program tested.

The proposed vehicle trip reduction ordinance is not subject to the same
analytical constraints because it is broader-based than a parking freeze and
contains components designed to create a support structure for educating and
assisting affected populations to achieve the intended mode shifts.

As indicated by the analysis and discussion in the following sections, the

proposed vehicle trip reduction ordinance is a better transportation control

instrument for changing driving behavior and achieving air quality benefits

than is a parking freeze. Significant impacts can be achieved from the proposed

ordinance within two yezrs of its enactment. A parking freeze will not achieve

any air quality benefits, absent substantial future development in Cambridge.

A parking freeze in Cambridge could cause future development and associated -

traffic to locate in other cities instead, thereby causing a potential increasein

regional VMT and worsening of air quality. Thus, in the short term, the

proposed ordinance will achieve superior results; in the long term it wouid -

produce equivalent, if not superior, results.

new development into the future and better assess whether the very high

growth patterns of the 1980’s are likely to continue through to the 21st century. .
i |

Section 5: Historical Growth Patterns in Cambridge

The preceding section examined a variety of alternative levels of development
in Cambridge ranging between zero and 8 million square feet of new
development over ten years (and up to 16 million square feet over twenty
years). The purpose of this section is to provide an historical context relevant to
past patterns of growth in Cambridge to better comprehend the potential for



SECTION 1

TRANSPORTATION DEMAND LOGIT MODEL



1.0 TRANSPORTATION DEMAND PIVOT POINT MODEL

The transportation demand model is an incremental, pivot point logit model developed by
Cambridge Systematics that calculates changes in mode shares and vehicle occupancy for a
range of policies and facilities that affect travel times or travel costs. As applied to this study,
the model estimates these effects for commuter trips segregated into several modes:

drive-alone auto,
carpool,

transit,

walk and

other

The model also includes a carpool submodel that predicts the changes in the relative shares of
two-person and three-plus-person carpools. :

The model used in the study is designed to analyze up to ten market segments and to aggregate
all the modal volumes by market segment. The analysis structure used to investigate the
various programs in Cambridge essentially involves an aggregated zone structure of "several to
one", or several communities or zones of origin to Cambridge (counted as one destination zone).
Basically this approach represents a sketch planning level of analysis that employs the pivot
point model. ‘

Alternate evaluation approaches that could have been employed, such as the use of network-

based disaggregate modeling, are very costly, data intensive, and time consuming. And as we

have discerned in our recent research for the U.S. EPA, the more refined analytic approaches to

measure TDM effectiveness do not lead to results that are appreciably different from the
simpler methods. ("Three Cities TCM Investigations", Technical Services Grant for the US.EPA,
Cambridge Systematics, Inc., April 1991)

The calculation of estimated changes in transportation modal shares incorporated into the

model is based on the incremental form of the multinomial logit model. Background on the

theory and derivation of this model is presented in:

* Richard, Martin G. and Moshe E. Ben-Akiva, A Disaggregate Travel Demand
- Model (Westmead, Farnborough, Hants, U.K.: Saxon House/Lexington Books),
1975.)

» Cambridge Systematics, Inc., "Guidelines for Travel Demand Analyses of
Program Measures to Promote Carpools, Vanpools, and Public Transportation,”
prepared for the Federal Energy Administration, November 1976 (Appendix E).

* Ruiter, Earl R,, "Sketch Planning Method to Forecast HOV Facility Usage,”
memorandum submitted by Cambridge Systematics, Inc. to the Central Artery
Project Staff, Bechtel/Parsons Brinckerhoff, November 4, 1987 (Memo No. CS-9).



Bas= on probabilistic choice theory, the model form is used to pivot about an existing situation.
The 2pproach predicts revised travel behavior based on existing travel behavior and changes in
level of service rather than employing a full transportation demand model system to recalculate
modal shares based on detailed household, zonal, and level-of-service data. By employing a
pivot point approach, data requirements are greatly reduced: no knowledge of detailed
socioeconomic and level-of-service data for each household or zone is required. Only existing
estimates of modal shares (probabilities) and proposed changes in level of service are necessary.

The logit model predicts the probability that a behavioral unit will make choice i from the set of
alternatives A, expressed in the following exponential form:

€
p(isa) = U
Um
ma ©
where:
m,i = travel mode alternatives;
A = the set of possible choices;

F(igA) = the proBability of choosing alternative i out of the set of the available

alternatives A; and

Uﬁ‘, U; = the utility of alternatives m and i.

This particular model form exhibits many favorable properties that make it desirable to use.
First, the exponential form is in agreement with consumer behavior theory (i.e., if an alternative
begins with a choice probability of 0.5 or greater, the initial response to an increment of utility
improvement is greater than the response to a later increment of utility improvement of the
same magnitude). Second, the probabilities necessarily sum to one as they should. Third, the
curve of P(ieA) versus U; has the general shape of the curve of "diminishing returns” at botk
ends. This reflects known travel behavior nicely; i.e., no matter how good (or bad) a service is,

all of the ridership is never captured (or lost), and ridership is most susceptible to diversion to’

some other alternative in the highly competitive middle range. Fourth, the logit model is
capable of extension to any number of travel alternatives. Finally, the logit form is
mathematically straight-forward, leading to simplicity in calibration, transformation and
application.

Any change in transportation will result in a change in the level of service, Xy and therefore a
change in the utility function as expressed by the weighted sum of transportation and
socioeconomic variables; that is,

Ui = Sj Jij Xi-.




The revised probability resulting from changes in modal utilities is given by:

U,.+ DU

i i
P’ (i&n) =
U_ + DU
s, e™ T
meA
where:
DU; = the change in utility for alternativei, = SjJif(ij;
Jij = a calibrated model coefficient;
DX;; = a change in an independent variable X for attribute j;

P/(icA) = the predicted probability of choosing alternative i when U; changes by DU;.

, i
P (isd) =

Dividing both the numerator and cenominator of Equation (3) by Sy, A exp (Up,) yieldis:
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Note that whenever P(i&A) equals zero, P (isA) will equal zero regardless of the change in
utility or probabilities of other modes.

To be completed, the probabilities obtained from this equation must be expanded into an
aggregate forecast of travel behavior. A straightforward and simple approach is to use average
values of existing choice probabilities and of changes in level of service for a given population

Equation (2) can be represented by: - |




subgroup. The incremental model form expressed in the program then simply replaces P(isA),
the probability of an individual choosing alternative i with the base modal share for that
alternative, and X;;, the change in transportation level of service for an individual, with the
average change in l

shares become the basic units for which transportation-related impacts are predicted.

The coefficients, or elasticities, are what determine the weight given to each level-of-service
variable. These coefficients are derived from the data sources from several previous Cambridge
Systematics projects and verified for consistency using available information from the CTPS.

The previous projects include TCM and transit related studies for the San Francisco Bay Area,
Cincinnati and state of Connecticut.

The coefficients used in the model are listed below. All reflect changes in vehicle trip travel
times and costs. Time is expressed in minutes and cost is expressed in 198C dollars.

. In-vehicle travel time
auto IVIT -.02543
transit IVIT -.02543
Out-of-vehicle travel time OVIT -.05849
Out-of-pocket costs COosT -.00387

The relationships of these coefficients of in-vehicle and out-of-vehicle travel time and out-of- -

pocket cost are expressed in the following forms as:

VoT (in-vehicle) = 8 in-vehicle time x K

8 cost

VoT (out-of-vehicle) = 8 out-of-vehicle x K

8 cost

where:
Vot = Value of time, expressad as $ per hour
s = coefficient, expressed in minutes for time and cents for cost

K = aconstant factor of 0.6 to convert to per hour

.The values of time that are derived from these coefficients are:
In-vehicle travel time IVIT= $3.94

Out-of-vehicle travel time ‘ OVTT = $9.07

1-4

hat variable for all trips. Thus, aggregate or population subgroup modal



These values of time are very consistent with the time value data that has been used locally in
related transportation studies for the MBTA for alternatives analysis and found to be consistent
by the UMTA and FHWA for cost-effectiveness determinations.




Measure
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B.1
B.2
D.1
E2
E3
E4

F.1

SECTION 2

EVALUATION OF PLAN MEASURES - WORK SHEETS

Commuter Mobility Program

Parking Restrictions on Currently Unregulated Spaces
Increase Off-Street Municipal Parking Fees
Residential Zone Parking Sticker Program

Local Employment Incentives

Cambridge Baseline Commuting Conditions
Employer Based Trip Reduction Plan

Development Based Trip Reduction Plan




2.0 EVALUATION OF PLAN MEASURES - WORK SHEET CALCULATIONS

Introduction

This section includes the work sheets used to quantify the impact associated with several of the
proposed measures in the Cambridge plan. See Section 2 of the Appendix for a more detailed
outline of the analytic methodology used in the evaluation.

Measure:

A.1 Commuter Mobility Program

Based on a voluntary and areawide application of commuter mobility measures, including
commumty education programs on alternative modes of travel and implementaticn of shuttle
services linking the MBTA and major employment centers, Cambridge-based vehicle miles of
travel could be reduced by an estimated 0.41 percent or 13,500 daily VMT.

B.1 Parking Resiriction; on Currently Unregulated Streets

Approximately 4,700 on-street parking spaces in Cambridge are currently unrestricted. For the
purpose of analysis, it was assumed that this measure would apply to the entire supply of .

currently unregulated on-street spaces and that restrictions would be applied in the form of
residential parking permit requirements.

Two scenarios were tested to determine the potential impact of this measure. For the first
scenario tested, it was assumed that all available spaces are currently used for long term
commuter parking (or would be used for long-term parking as a result of other measures in the
ordinance). In this case, this measure could reduce Cambridge-based vehicle miles of travel by
an estimated 2.67 percent or 88,000 daily VMT.

For the second scenario tested, it was assumed that 60 percent of the currently unregulated
spaces are used for long-term commuter parking and that, as a result of the new restrictions, 33
percent of these commuters would continue to drive but would find alternative parking, In this
case, Cambridge-based vehicle miles of travel would be reduced by 1.07 percent or 35,000 daily
VMT.

B.2 Increase Off-Street Municipal Parking Fees

The City of Cambridge currently operates two off-street parking garages. The Green Street
garage in Central Square provides 290 spaces and the East Cambridge garage (55 First St.)
provides 1110 spaces.




An analysis of a 25 percent increase in the price of parking at these facilities was conducted
which assumed that the rates at non-municipal facilities in the vicinity of these garages would
be unchanged and that any spaces made available at these facilities as a result of the rate
increases would not be subsequently filled as a result of latent damand. Based on these
assumptions, this strategy would result in an estimated 0.13 percent reduction in the current
daily total Cambridge-based vehicle miles of travel, equal to 4,000 daily vehicle miles of travel
(VMT). '

D.1 Residential Parking Permit Sticker Zones

A 2oned parking program would restrict use of parking stickers to the designated zone where
the vehicle is registered.

Four (4) zones are established for the purpose of implementing this measure and are defined as
follows:

* Zone 1: Cambridge-Somerville border to north, Cambridge-Arlington-Belmont
border to west, Concord Avenue to south, Kirkland Street to east (includes
Cambridge Common)

¢ Zone 2: Concord Avenue to north, JFK Boulevard to east, Charles
River/Watertown-Belmont border to south and west

* Zone 3: Massachusetts Avenue to north, JFK Boulevard to west, Charles River to
south and east '

¢ Zone 4: Massachusetts Avenue to south, Kirkland Street to west, Somerville-
Charlestown-Cambridge border to north, Charles River to east

The strategy will reduce intra-Cambridge home-based work and non-work trips on _
weekdays. Based on data available from the CTPS on trip making within Cambridge (see
Attachment 3 - Section 4 of the Appendix), and travel and parking characteristics :
observed throughout the metropolitan area, it is estimated that this measure could reduce
internal Cambridge average weekday home-based work and home-based other vehicle
miles of travel by 8.7 percent. This would result in an estimated 0.21 percent reduction in
the current daily total Cambridge-based vehicle miles of travel, equal to 7,000 daily
vehicle miles of travel (VMT).

E.2 Local Employment rtunities

As of 1989, Cambridge employers provided jobs for over 102,000 employees, accounting
for nearly 6 percent of the total employment in the Boston SMSA. Approximately 28
percent of Cambridge’s employment base is composed of Cambridge residents. The
employment base of other major job centers such as Waltham, Bedford, Framingham and
Lynn is composed of 35 percent or more local residents. The City of Boston has a 40
percent local resident employee population.
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To determine the potential effectiveness of this measure, an analysis was performed
which assumed a growth in Cambridge-based job share to 31 percent of total
employment. The results of this analysis indicated that Cambridge home-based work
vehicle miles of travel could be reduced by an estimated 3.4 percent or 33,000 daily VMT.
This would produce an estimated 1.0 percent reduction in total Cambridge-based vehicle
miles of travel. _ C

E.3 Baseline on Employee Commuting Characteristics:

A Citywide Auto Efficiency Rate (AER) goal will be established to provide a basis for
progressive reductions in vehicle trips and vehicle miles of travel compared to baseline

travel characteristics. The current AER for Cambridge ("Base AER") shall be derived from

1990 U.S. Census modal share data and travel statistics, which are expected to be
available shortly. The work sheet included in this section indicates the Cambridge AER
based on 1980 census modal share data.

E.4 Emplover-Based Vehicle Trip Reduction Plan

All Cambridge employers of 50 or more employees at a single worksite (including
institutions and City of Cambridge departments) who cannot certify and demonstrate
achievement of the Citywide Auto Efficiency Rate Goal will be required to submit and

implement a Vehicle Trip Reduction Plan as an element of the Annual Employer Survey
Response.

It is estimated that there are approximately 240 firms within the City of Cambridge that
employ 50 or more employees. As a result, this program is estimated to apply to
approximately 65,000 employees based on 1990 employment records. :

(An analysis of program impacts if applied to firms of 25 or more employees was also
- conducted to determine what the potential for additional effectiveness would be if
program coverage was expanded. An additional 270 firms would be covered by the
ordinance if applied to firms with between 25 and 49 employees. However, in
Cambridge, these firms employ an estimated total of only 9450 employees. As a result,
although the number of firms covered would increase by 112 percent, the number of
employees covered would increase by only 15 percent, causing a disproportionate
administrative burden and expense.)

Based on a 2.5 percent annual improvement in AER compared to current Cambridge
travel characteristics (based on available information) and, assuming all employers with
AERs below the Citywide AER Goal implement programs which produce the intended
vehicle trip reductions, total daily Cambridge-based vehicle miles of travel (VMT} would
be reduced by an estimated 0.3 percent or 12,000 daily VMT in the first year and by 0.7
percent or 25,000 by the second year.




F.1 Develogment-Based Trip Reducﬁon Plaﬁ

The measure will reduce the growth in vehicle trips and miles of travel that will be
generated by all new development of either 50,000 square feet or greater or 50 or more
residential units. An analysis was performed to determine the impact of this measure as
it would apply to non-residential development in Cambridge, based on a potential for 7
~million square feet of new non-residential development. '

For the purpose of this analysis, it was assumed that all tenants of the proposed new non-
residential development would be subject to the Citywide AER Goal and that these
tenants consist of new Cambridge employers, rather than employers who have relocated
from other Cambridge facilities. The data show that this measure would reduce
Cambridge-based vehicle miles of travel by an estimated 27,000 daily VMT compared to
the VMT otherwise generated by this new development in the absence of a
Transportation Management Plan and/or Vehicle Trip Reduction Plan. This is equivalent

to an 10.6 percent reduction :n VMT that would otherwise be generated by the new
development.
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R HH M H MV T M R FEH EE H S M R LR B E R 4 450 5404 1443 .

-

VEHICLE MILES OF TRAVEL IMPACT (VAT)

- = -

Existing Auto VT OSOs8L BMI7S SIEM 413l 23352 28879 18119 27630 43405

$ 11 948908 it

Ruto VAT after Strategy 48625 BA200 52115 - 30MMt 2517 26027 15483 27285 638051 iF 95423 !

~VNT Reduction =206 -4975 1759 =197 -B35 -432 -636 ~Ja4 0! -13485 1

Reduction fros Market VT 411 58 33 5.3 <31 24 -39l -LY: 0.01! -1.392 &
Percent Reduction froa Current Total Caabridge VKT ' -0.411

HHHHHHHHEHEHHEH B HHE I S I H H H HI 1 H 3313 53 H I H R R RIS !

-
Cr en B S e G0 Ge Re B EE SE e WD EE Ee CEm RE G- Gm Y N S BE mE e Ml B RN me RE G® wE o0 e R A% Ch An Re e GG B0 G0 GE Gx =0 @ Be AE Ge Go ke e

: A B C ) £ F 6 H 1ottt

iDrive Alone: -291.88  -248.33 -134.00 - -149.88 -66.63  -42,95 -40.8f  -20.46 0.06 it -995.15 I
{Carpool: -120.73  -101.92 -59.83 -76. 44 -21.30  -16.61 -18.83  -4.87 0.00 31 -420.13 ¢}

tVanpool s B H o

{Transit: 119,77 478,86 49.98 230,45 90.29 5972  67.48 2647 0.00 !} 2323.25 !

i0ther: -707.15 -128.81  -54.3% -4.12 =237 015 -84 -0.95 0.00 it -907.95 !

{CHANBE IN VEHICLE TRIPS " H

! Subgroup Subgroup Subgroup Subgroup  Subgroup  Subgroup Subgroup Subgroup Subgroug }i-——-----e-e!

: A B C ] E F 6 H 1 i Total H

i0ricinal Auto Trios B448 3363 4898 34435 305 2032 1240 17 22116 it 2194 |

1 -Change in Auto Trips =344 =293 -160 -183 -78 -50 -4 -3 0 -1178 i

iNew Auto Trips 8104 3071 4738 3262 2229 iy 1131 1704 27 1t 31018 i

iPercent Chanoe Auto Trips 4,651  -5.611 -3.341 -5.311 <591 -840 -39 -1 ' 0.00%:: -2.321 |

iChange in Transit Trips - 1120 9 250 230 50 80 48 % 0t 23 4
VHEHH M H I MMM H M I F I 863 L

{AUTD EFFICIENCY H ;

i i H

H Subgreuz Subgroue Subgroup Subgroup  Subgroup  Subgroup Subgroun Subcrouo Suboroun ! Total i
: A B C D E F . B i 1 HH i
iPerson Triss to Casbridge 28438 14382 792 7038 3174 3060 2530 24 W02 100§
iExisting Auto Trips © B44S 5383 4898 3445 2303 2052 1240 121 227 b 2194 :
tPerson To Auto Trio Ratio 3.37 2,48 2,00 .04 1.6% 1.49 2.06 1,30 135 i 1,93 ¢

tAuto Trips After Strategy B104 5071 4738 3262 229 2002 19 1704 2271 4! S10ie i
tPerson To Auto Trip Ratio 3.5t .88 - .07 2,16 1.69 1.33 214 1.32 1,35 4 2,00 ¥
: i

1




CAMBRIDSE SIP PROJECT
Policy: B.l Parking Restrictions on Currentlv Unregulated Soaces
Scenario | (Assuzes Current Soaces Are Long-Tera Coasuter)

{Assumes Dailv Current Turnover Rate =1.00) '
(Assuses Soaces to be Restricted to Resident Only Parking) '

i***i!l!ii}ii!i}iii!i!*!**if*!il!i&f*ifiiii**&*’il**i{iiii*!iliifiiiiliiii*i*i!l!*i!!!{li!iiii*i!!l!!!!!f!i*{iili}iii!*} $1E3EEEEEEE

ERICLE MILES OF TRAVEL IMPACT (VNT)

eduction in Auto VMT 4600 8275 4889 3152 2301 421 1463 2508 57725 -87333

ercent Reduction from Current Total Casbridge VAT '
=2.678

e e me G® em me e me W BE mE Se mw o- - me me mw me e
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1
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l
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]
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]
'
3
s

FHHIH I M H I I R S HE H R M R R H R H R R S 3 S 1 1S R M M B0 M B H 3 1 144

sJeaaEio 2 Ifssuses &0 Parcent Current Soaces Are Leno-Ters)

f*;f;f:*;4§§f*!*&**&&;9*99&*;*;;5*§*54§+§+;4fici;&**f*.fi*&iiiif}i;;ffgiqfrq;f;g;;fivgfffifigfgfi§i§;§i§§*iiifiiifi{f{*i::&*;4;;4;;;;;::
Subgroup Subgroup Suboroup Subgroup  Subgroup  Subgroup Subgroup Suberous Subcrows i TOTALS !
A B c D E F R I u H
Casbridoe  Boston Soserville Arlingten Belinnt' Medford Natertown Newton Dther i1 HH
Trips To Casbridge: 2,383 1,305 889 639 K] X4 278 22 204 2,786 1 9.257 4
jase Mcda! Shares H e

Drive Alone: 568 401 343 255 183 159 9 142 £,730 1 3.015 Ui

Shared Ride: PACTE U 142 130 59 82 ¥ I Ms N 1,592 1t
Transit: 403 333 21 242 94 Sé 78 2 288 U {888
Othar{931 non-veh.trips)y  1.377 208 183 7 1 ! 19 7 IERE t.es2 o
" ive Caraoc! Size: 23 2% 2 2.3 230 230 230 2% 231 925 i
. . [ B i1
e ';g !‘
}' PI8IIE 3.30 .30 30 RPRLY R 3.30 3.30 3.3 3300 H
P2 share ¢ CP 0,849 0.449 0.469 0,489 0.489 0.859  C.e49  0.449 L.es? ) "
7 share of [P 0.33¢ 0.33t 0.331 0.33¢ .33t 9,331 0.3 8,33 oI HH
[ B ()
Y ¥
UTO EFFICIENCY 1 i
[} !l
Subgroup Subgroup Suboroup Suborowp  Subgroup  Suboroup Subgreus Subgrous Subgrows i! Total b
A B c D E F ) a i H i
. 1
H at
‘erson Trios to Casbridge 2583 1305 889 639 343 278 23 204 2786} 9257 i
) ) ] %
1 4
isting Auto Trios 167 487 W Il 209 188 13 157 2082 & a3 N
erson To Auto Trio Ratie 3.37 2,48 2,00 - 2.04 1. 64 _ 1.49 2.06 i.30 1,39 | 1.95 1}
. ?
, !
:
%
]

:
;




\Wiliv (erncver Or Long-i@rs saaces LI HIY
{T5 e Restricted iu Aestdent Oulv Fariingi
(33 Percent 0f Cosauters Park Elsewhere)

M HHH M HHEH RN HH M MMM MRS | B33 8404
H Subgroup Subgrous Subgroup Subgrovp  Subgroup  Subgroup Subgroup Subgroup Subgrowo i TOTALS
H A B £ ¥ E F 6 H 1 " H
: Casbridse  Boston Scaerville Arlington  Belsont  Medford Matertown Newton  Other i} ¢
' i :
\Trios To Casbridge: 1,032 S22 . 358 % 137 13} N 8t 1404 1 3,700 !
! g i :
tBase Mcda! Shares . - " :
+ Drive Alone: 27 £40 143 0 I 1] 37 37 899 i} 1,385 |
+ Sharad kide: % b4 83 3z 3 25 17 13 282 838 ¢
! Transit: 181 213 84 98 38 2 3 9 102 4 759 1
t Other(931 non-veh.trips): 530 83 41 3 3 0 1 3 300 T
{Ave Carnool Size: 2.3 2.30 2.3 .30 N 2.30 2,30 2,30 2,30 4} 3,700 ¢
1CPISITE 3.3 3.30 3.30 3.30 3.30 3.30 3.30 3.3 e n H
iCP2 shara of C?P 0.46% 0.849 0.489 U.007 0.307 0.869  0.68%  0.54% © 0.5:9 3! !
1CP3 share of CP .33 W3 0.33 0.331 0,33t 0.3t 0.3 0.33¢ 0,33t Ui '
{AUTD EFFICIENCY " H
! Suberoun Subgrova Suhgrauy Subsrovs  Subgrows  Subsrous  Subgroun Swberows Suborowy 1 Total :
: A 3 £ ] £ F ‘B H ] " h
2 - : ;
\Perscn Trias to Casbridge 1032 m 355 255 3 1t 9 g1 e 3205 4
{Existing Auto Trips 306 95 178 133 B4 -4 4 83 824 i 1893 !
tPerson To Auto Trin Ratio . 288 2.00 2.04 1.64 1.49 2.06 1.30 L35 4 1,95 |
LB HH B HH AR HHH B HHH B H BB )
i : : : ‘ HH H
IVEHICLE MILES OF TRAVEL IMPACT (VMT! H !
H _ ' : i H
{Reducticn in Auto VT 1839 507 1954 1500 920 Jea 383 e QT -3
(] " ]
iPercent Reduction fros Current Tota! Casbriige VNT H !
’ TR, &
:unnmﬁmuununum*auunummm;mmmmmunuuuumeuuumunn&mum&m&umimmuimemu:

e em m® e M® @ sm B e " te Se Gw S e Bm mw ce " e 6 e A= ~=



CAMBRIDGE SIP PROJECT
Policy: B.2 Increase Rates at City-Owned Parking Facilities by 25 Percent

(Assumes No Latent Deaand For Parking)
{Rates for Private Barages Resain Unchanged)

HEHHHRHEH I HH !&H}'}ii!!HHH*H{!}iHH*&KHHﬂi%*i%&!RQi!H*H““Hiiﬂf%l!ﬂ HEHII R [ 18R 4

Strategy Test - Change in trio level of service

Subgrous Subgroup Subgroun Suberous  Subgroup  Suborous Subgroug Subcroun  Subgroup

HH Subgroun Subgroup Subgroup Subgroup  Subgroup  Sobgroup Subgrous Subgroun Subgrowo iF TOTALS
tH A B C D E - F 8  H 1 HH
3] 11
HH Casbridge  Boston Somerville Arlington Belsont Medfors Watertown  Newten Other i
1 [X]
;: H
{iTrips To Caabridge: 3 38t 259 184 100 81 &8 39 B13 it 2,700
(2] (R ]
(3] [ X}
i¢8ase Modal Shares _ : : H
it Drive Alcne: 165 17 106 73 33 L1 27 4 - St i 1,142
{t Shared Ride: &9 48 u 38 17 18 12 10 208 14 454
{1 Transite 118 155 bt 12 27 1. 2 ¢ ISR 354
{1 Cther {331 non-veh.trios!: 402 &1 5] 2 2 0 ] 2 22 i 540
HH : fiem—m—e—
+iRve Carpogl Size: .30 2,30 2.3 2.30 2,30 .30 2.30 2.3 2.3 1 2,700
H
[N

1
3
[)
)
]
€
3
4
1
4
(]
i
3
3
1]
L}
)
)
]
[}

! h ] ¢ ] £ F & H 1
1¢rive Alone: IVIT: 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 i
1iDrive Alone: OVIT: 0.00 0.00 0.00 0.00 0.00 _0.00 0.00 0.00 0.00 i
{{Drive Rlone: OPTC: 160.00  160.00  10.00 160.00 160,00  160.00 160,00  160.00 160,00 ii
112-Cargool: IVIT: 0.00 0.00 0.00 0.00 0.00 - 0.00  0.00 0.00 0.00
{12-Larpool: OVIT: 0.00 0.00 . 0.00 0.00 0.00 0.00  0.00 0.00 0.00 &}
ti2-Cargool: OPTC: 160.00  160.00  180.00 180.00 160.00  180.00 150.00 140,00 140,00 i%
¥ | !
{i3+Cargools IVIT: 0.00 0.00 0.00 0,00 0.00 0.00  0.00 0.00 0.00 i
+i3*larogol: OVIT: 0.00 0.00 0.00 . 0.00 0.00 0.00  0.00 0.00 0.00 it
t13+Larpeol: OPTC: 160,00  160.00  1&0.00 140.00 150,00  180.00 160.00  160.00  160.00 !}
1 . t
¢iVanpeal: IVIT: 0.00 0.00 @ 0.00 0.00 0.00  0.00 0.00 0.00 i
{1Vangcol: OVIT: ' 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 i
{iVangeal: OPTC: 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00
i : "
HTransit: IVIT: 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 it
{Transit: OVIT: 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 i
1iTransit: OPTC: ‘ 0.00 0.00 0.00 0.00 0.00 0.00  0.00 . 000 - 0,003
U HHHHHHHH R B BB MM :
1 {CPISIZE 3.30 3.30 3.30 3.30 3.30 33 33 3.30 3.30 i
792 chare of CP | 0.569 0.569 0,889 0.689 0.489 0.569  0.489 0.489  0.66% U
voi - share of CP 0,33t 0331 0.3% 0.331 0.33! 0,331 0.33! 0.338 0.331 &




e cm ew mn mEm me Aw mE e BE me mE R AR P R N® ee aE Ee AE AN S® EE BE AR he fm en A0 SO RS AC e e S8 Ge ae

tiChanga im caraco! size '
::’CP Delta-U: -0.310  -0.310 -0.310 =0.3i0 =038 =030 -0.310 0310 -0.310 !
113CP Delta-U: -0.188  -0.188  ~0.188 -0.168.  -0.188 -0.188 -0.188 -0.1€8  -0.188 !
L X} . [}
tH ’ ' ' ;
1iCP2 Base Share of CP 0.869  0.869  0.849 0.569 0.669 . 0.859  0.569  0.689 0,549 !
$1CPT Base Share of (P 033t 033 0.3 8.3t 0.331 .33t 031 XU 0T
} | . o
11CP2 Dusav 0.491 0.49L 0491 - 0.491 0.491 0.491  0.491  0.4%1  0.491 !
${1CP3 Dumav 0.274 0274 0.214 0.274 0274 0274 024 0214 0274 !
11CP2 Revised Share 0.541  0.441 0.4 0.841 . 0.681  0.541 0641 0841 0.841
11CP3 Revised Share C03% 0359 0.359 0.359 0.359  0.3%% 0.7® 0.3 0.359 ¢
t1NexCPsize 239 239 239 .39 2389 23 L3 L3EA 0 L
tHAvelPIVTT 0.00 0.00 0.00 0.00 0.00 0.00  o0.00 0.00 0.00 ¢
t AvelROVTT 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 ¢
$1AveCPOPTC 86.70  48.70  48.70 83.70 £8.70  48.76  4B.70  £3.70 48,70 !
¥y . ;
::}*}{9&}#’4!*!!i*!iii!!!é!**i)*Q’!!!i!ii!i!iiiili1*0!!***!*ii*i!!{i&*i{)&}*ilii!99'!&}%*4&‘i&ii}i!*!i&iii!!*!ii&iii§§§§§§:
Hi0A Delta-U <0.419 0,419 -0.419 0,419 <0819 -0.819 0,619 -0.819 <0619}
11CP Delta-U ~0.288  -0.28¢ 0,28 =0.286 ~0.256 85 -0.288 <0268 0,24 !
1V Delta-ll i :
uTr Delta-l S 0,000 0.0 0,000 0.000 0.000  ©.000 0.000 0,000 0,000 !
1iBase + EXP DA 86,21 62,91 27,07 0,11 28.77 25,03 ML§T R 4T3
{iBase # EXP (P 2.3 BT W 2813 13.09 1378 o4& 1.47 152,804
iiBase # EXP VP ' :
tiBase # EXP TR 12,31 15533 L8 nm .4 16,36 22.4¢ 8.42 M
1iBase # EIP Qther 401.5! 80,53 4.8 2,05 1.90 016 LW 18 2t
iiRevised Share DA 0133 0199 0.28 0.280 0.404  0.452 0280 0,555 0.519.
Revised Share CP 0.080  0.117  0.18t 0.204 0.184  0.249  0.182  0.1% .298
Revised Share VP .
Revised Share TR 0.178  0.492  0.308 0302 G388 .27 G434 0189 0141
Revised Share Other 0.608  0.192 0.2 0.014 0.027 WS .00 0,050 0,041

i&!&li’illiii*i!!!i{5!’*&4}&!QG%GQl&!iiif&Qiiifi-&l{lO!iil&fl&Q’!il*!iiiii!if{fiii!i!!!!!ilil&lfiﬁ{iill*i{l{i&&%&iliii!l
Change in percent of sode share

Suboroup Subgrous Suboroup Suboroup  Suborous  Subgrous Subsrous Subaroup Subarous

[ B c D E F ] K 1
Drive Alone: -8,501 -10.757 -12.281 -i1.79% <1341 -15.070 12,141 11,091 -10.B71
Carooal: ' =1.451 -0 -0.031 =0.031 1.281 2710 =043t 3.2 49
Vanoool
Transit: 2.181 8.431 .13 11,850 11.071 .37 9.891 8,071 4,932
1

Other: 7.47 3281 3.181 0.33% 0.741 0.092 ° 2.3% 1.802 1.43

P em em P B AT T BB PE Aw BE ke AP A® R e e AP Re em e =

- -



117 -8 -8 -20i
Percent Reductioa froa Current Total JTH vMT

Percent Reductisn froe Currest Total Casbricge VHT

" S , Subgroup Sabg.'o;u Subgroup Subyrwuy  Subyrvwy  Subyrwuw  3ubyrous Subgrous Subgrous M)
" A B c D 3 F 6 H I U
noo
t{iDrive Alone: -84.03  -40.97 -3LT7 <22.727 -i3.14 -3.00 -8.20  -i.5% -BB.J4 i! -
{iCarpocl: -B.85 3.1 -0.13 -0.06 1.28 19 -0.09 .92 36.49 1
tiVanpool : ' HH
HiTransite 16,45  32.98 18.49 21,71 11.06 .59 847 3.80 40.09 i
¢ {0ther: 36,22 12,50 13.42 V.02 v.70 v.08 1.81 1,07 1.77 4
[} "
. i
{ {CHANGE IN VEHICLE TRIPS th
" "
" . (N}
it Subgroup Subgrouy Subgroup Subgroup  Subgroup  Subgroup Subgroup Subgroup Subgroup i-——--
H A B C b E F b H -1 HH [
{iDriginal Auto Trips ‘ 24 142 130 u b1 ] 33 ¢ Ly
t! -Change in Auto Trips -b8 -43 =32 2 -13 -9 - -5 L
iiNew Auto Trips 156 n %8 89 48 45 25 40 528 it
{iPercent Change Auto Trips -34.761  -31,001 -25.311 -24.651 =20.731  -16.570 -25.941  -12.751  -12,2810)
HH ) : . i
{iChange in Transit Trips 16 2 18 2 11 s 7 B L
¥ ?
({CHANGE IN VEHICLE MILES OF TRAVEL tH
H Subgroup Subgreus Subgrous Subgroup  Subgroup  Subgrogp Sutgrsup Subgrous Subgrews fi—---
] A B C D £ F g K I HoTe
: ¥
VAT Reduction -409 =27 =353 =270 -1 H
(3 1t
H H

13
]
1
[}
1
i
1
)
[]
]
1
4
1
[
]
'
]
]
]
$
1
.

MMM I R M T F R 0 S R R R R 3 13 E 1 3 £ 3084 0 R R334 353335 343 335333348332

-
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Progran Ispacts on Vehicle Miles of Travel ##

11
1N
1
[
(3]
“
[N
[
"
"
3t
(X
(3]
(X
1"
it

lone! lone2 Zoned 1lone 4 I Totals

Hose-Based Work 1550 1530 820 1330 i1 5270
i tHoee-Based i3 3 203 LM VLM
{ tNcn-Nork HH
HH i
tiTotals 2063 2063 825 2063 41 7043
!1Percent Reduction froa Internal Casbridge HEW k HEO ii -B.481
[R] "
U1Percent Reduction fros Curreat Total Casbridge WMT 1! -0.311
11
"
Y ‘
tH . #150urce: "Citv cf Beston Strategic Parking Flan®. Bosten
Y Prescertv Desartsent. Jure 1989
H --Surveys of Neichborhcod and Cemsercial Ceater
H parking on and ofé-street, including slace of!
H of garked vehicles,
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CANBRIDSE SIP PROJECT
Policv: £.2 Local Eenlovaent Incentives
Increase Local Share to 31 Percent

{28 Percent Curreatly)
Fill in this data table:

HEH IR H M M N R A I R M PR R R R S S R 3 E 3+ 42535 4008} | 3RS E 220855

tH Subgroup Subgroup Subgroun Subgroup Subgroup . Subgroup Suborous Subgrouo Subsrown i TOTALS :
" A B C D E F 6 - H 1 H '
" Cazbridge  Boston Scaerville Arlington Belmont ﬂed€erd Watertown Newton Dther 1}

11Trios To Caabridge: 31,820 13,770 9.180 8,830 3,872 2,928 2,580 2,244 29,376 11 102,000
1iDase Modal Shares A . i

1 Drive Alcne: &.988 4.227 3,755 2,432 1,855 1,498 1,023 1,302 - 18,948 11 4317
{! Shared Ride: 2.877 1.733 1,878 1353 628 £57 447 38 7.432 1} 17.187
it Traneit: 4,923 3,418 2.17% 2,593 1,010 398 g4 242 2,703 11 20,888

it Dther(93L non-veh.triss): 15,322 2,189 1,579 3 70 b 207 7 793 i 2L.81)
tiAve [araon! Size: A 23 2,0 ) 2,30 2,30 2,30 2,30 2,30 & 102,000
+{CHRREE IN VERICLE TRIPS H

K Subcroup Subgroup Subgroue Subgrous  Subgroug  Subereus Subgrove Subgrous Subcrous 55--------‘
" A B ) ] 3 £ 6 # I i1 Total
tiDriginal Auto Trips B443 3363 4298 3445 2305 2052 1240 1727 2716 H 32194
tiNew Auto Trips 9417 5133 4552 3245 2242 " 1984 1240 1727 A3 S1317
iiPercent Change Auto Trios 11471 -4.281  -6.281 -5.801 <UL =320 -0.012 . -0,01%  -4.321%} -1.481
:}i!’iiiii&i!ii*liliii*iiiil}§!!i§§{§§{§!&Qiii*iiiiiiiifiiiiiiiil!i&!iiili&!lifil*iiiiiiliii*ilii!!i*i!{i!iii{{!}*i*}i}{li}}*ilif&i*i*l!
+1AUTD EFFICIENCY tH

" Subgroun Suboroup Subgroup Subgroup  Subgreup  Suboroun Subgroup Subgrous Suboroue ! Total

" A B C )} 1 F ) H I H

viPerson Trins to Casbridge 31620 13770 9180 6630 3672 2958 2350 2246 29376 10 102000
'iExisting Auto Trips B448 3383 4898 3445 2305 2052 1240 1727 2716 1 52194
"iPerson To Auto Trio Ratio .04 2.57 1.87 1.92 1.59 .4 2,08 1.30 1.29 1} 1.95
‘Auto Trios After Strategy 9417 3135 4592 J245 242 1984 1240 1727 2735 1 51317
«Persen To Auto Trip Ratio 3.38 2.48 2,00 2.04 1.64 1.49 2,06 1.30 1,35 1.99

“TYICLE NILES OF TRAVEL INPACT (VAT)

-

e s M ewm mE S me ME Mo e em me e S e wee eoe mot

- ew em = me A% Emw mw == o=



ii8Xx153109 Agto val ek v 2348 LML) 283 FIYY R TVl 21082 826084 i youviy
iiAuto VAT after Strategy 58500  B72% 50508 38942 24667 25790 1A119 27630 £0BS84 !} 932625
{4 -VNT Reduction S812  -3875 -3370 -23% -488 -8B4 -1 =2 Mk 0 -3873
1iPercent JTH VAT Reduction 1. -3 -6.31 -5.681 2.1 -3 0.01 0.0% =432 -3.39%
iiPercent Reduction From Current Total Casbridge WNT ) i -1.00%




CWestpr Led  sduinl aule sudeelinl Lubnseend wuibe bo g

* {Assumes 1980 Modal & Journey to Work Data)/c
{Assuges 1990 Eaployaent)

MRS RN I I R T M T R R N SR R R RGN NS B R R S SRS SRRSO R AR R L I

[}
H Subgroup Subqroup Subgroup Subgroup Subgroup _ Subgroup Subgroup Subgroup Subgroup 1! TOTALS ¢
" [ B C b £ F G H | i !
(X} [ ] []
" Caabridge  Boston Somerville Arlington Belaont MNedford Watertown Newton Other i} '
(] ] (K] [}
HH HH )
{1Trios To Cambridge: 20,458 14,382 9,792 7,038 AL ] 3,060 2,550 2,44 30,702 1% 102,000 !}
" . [N} [ ]
HH H ;
I H H
1iBase Modal Shares " H
{1 Drive Alone: 4,261 4,415 4,005 2,815 2,019 1.756 1.023 1,962 19,201 i} 43,137 ¢
!} Shared Ride: 2,590 1,812 1,782 1.434 845 479 467 348 7,748 {1 17,547 |
' Transit: 4,439 5,868 2,321 2,710 1,028 418 854 242 2,825 i} 20,915 |}
1! Other (932 non-veh.trips): 15,168 2,287 1,684 77 n ) 207 - n 829 1! 20,402 ¢
" » RS e e H
tAve Carpool Size: 2.30 2,30 2.30 2.30 2,30 2.30 2.30 2.30 2,30 {3 102,000 !
" H H
$1CPISIZE 3.30 3,30 1.30 3.30 .30 3.30 3.30 1.30 3.30 i H
}1CP2 share of CP 0.689 0.469 0.469 0.669 0.689 0.669  0.669 0.64% 0.64% 1!} '
}iCP3 share of CP 0.331 0.331 0.3 0.331 0.331 0.33t 0,33 0.331 0.331 ! H
" l: =
T BT !
11AUTO TRIPS 8448 5363 4898 J445 2305 2052 1240 1727 22716 4 '
" ) !
VIVEHICLE MILES OF TRAVEL 50491 91175 53874 41338 25352 26679 16119 27630 4636051 1} 958908 |
1 . " 1]
{1AUTO EFFICIENCY ] !
(K] (N []
[N (A} []
11 -Person Trips to Cambridge 28458 14382 9792 7038 3174 3060 2550 2244 30702 ! 102000 §
!} -Existing Auto Trips 8448 5363 48%8 s 2305 2052 1240 1727 22716 ! 52194 |
11 -Person To Auto Trip Ratio 3.37 2,48 2,00 2.04 1.64 1.49 2,06 - 1.30 1.35 ¢! 1.95 ¢
H ’ - HH !
SRR RS R R S R R R R R T TV I L R R RS R A R E T F RN TV ISTITRIS TR (T2 232223222223




CAMBRIDSE SIP PROJECT
Policy: E.4 Eaclaover Based Trin'Redu:tion Plan

(Apolies to Firas of 50 or More Eaplovees)
(First Year Ispacts- AER Plus 2.5 Percent)

ﬁ!&!-!“**HH*&HH!*H!-4!l-!H***iiiﬂ*i'HH!!HiiﬂﬁﬂM}!ﬂ'Hﬂii!fﬂ}iﬂiiﬂiiiiﬂN*}ﬂ'*iiﬂ!&ﬁii**ﬂ*iiiﬂi*ﬂl!}iﬂ REE2Zii2222E Y

Subgroup Subgroup Subgroup Subgroup - Subgroup Subgroup  Subgroup Subgroup Subgrown !} CURRENT
A B C D E F 6 . H 1 11 TOTALS

: ‘" Total

Casbridge ~Boston Sceerville Arlinoton Belaont  Medford Watertown Newton Other !iEeploveent

102000

1150+ Eagloy.

Trips To Casbridge: 18,099 9,147 8,228 4,475 2,400 1,946 1,622 1,427 15,32 11 84,872
(%)
Bag2 Madal Shares ' i

Drive Alone: 3,982 2,808 2,947 1,790 1,284 L1117 630 99T 12,263 4 20,435

Shared Ride: 1,647 1,153 1,133 943 410 432 297 234 4,940 1 11,180

Transit: 2,823 3,732 1,476 1.723 6o 373 43 14 L7 15,302

Dther (walk, cab, bike!: 9,647 1,434 1,07t 9 $% 4 131 0 i i 12973

Ave Larpool Size: 230 - 230 2.30 2,30 2,30 2,30 2,30 2,30 2,30 1 44872
Strategy Test - Change in trip level of service "
Subgroup Subgroun Subgrous Suberoup Subgreup  Subgrous  Subwruuy Suburuuy Subyruuy )
A B C b E 7 g f i i
Jrive Rlone: IVIT: "
Jrive Alone: OVTT: B
Jrive Alone: DPIC: 35.00 35.00 35,00 35,00 35.00 35.00 3508 33,00 33,00 14
2-Caroool: IVIT: "
2-Carpool: OVTT: h
2-Carpoal: OPIC: t
3+larpool: IVIT: H
3+Carpool: OVTT: ' "
3+Carpool: OPTL: - : HH
‘
tH
Janpool: IVIT: "
langools OVTT: H
danpoal: OPTC: "
‘ransit: IVIT: "
‘ransit: QVIT: “
‘ransit: OPTC: i
E!!{iili}!!!!&ii}i&!!ii&*&*i!!!il!if!&*ii&!!*i!*i!liiiii&ili}iiii!iiii*&iiQiii!ii{iililii*!!iiii&&l!i&i{!!}!!!!%iii!iii&iil5
PIS1IE 3.30 3.30 3.30 3.30 3.30 3.30 3.30. 3.30 3.30 &
'#2 share of (P 0.889 0.859 0,849 0. 649 0.5L9 0.869  0.649 0,007 v.087 0
B3 shareof CP 1 ° | 0.331 0.331 0.331 0,33 0.331 0.331  0.33¢ 33 0.331 i

i cm ee mm me mem e e e ew A == e e me-

e em B AR NE e mEm R ME Ge e e R e e Bm - e e mm R me e me e ;e . oo - .




B e R e

FHEHI PRI I R IR R R S H A R R F R R E R R 13 3 3 F 3 40 8354535 Letated el el itz 2ttt T2t R 22 SR TTTTTIN

i H

HH H

+ 20P Delta-Us 0.000 2,000  0.000 0.000 0.000 0,000  0.000  0.9C0  $.000 '
~ 3CP Delta-: : 0.000  0.000  0.000 0,000 0.000 0.000  0.000  0.000 0,000 !! ;
: " :

P2 Base Share of CP 0.689  0.58%  0.549 0.669 - 0.689 0.669  0.68%  0.287  5.085 it !
P Base Share of CP 0.331 0.3  0.33 0.331 0.331 0,331 033 0.3 0.3;U N !

, HE !

P2 Dusey 0.689  0.669  0.649 0.549 0.649 0.669  0.687 0,569  0.669 ! !
>P3 Duasy 0,331 0.3 0.33 0.331 0.331 0331 0.3 0.3} 0.331 ! !
P2 Revised Share 0.669  0.689  0.689 0,449 0,489 0.669  0.65%  0.66%9  0.689 1! '
'?3 Revised Share 0331 033 0.33 0.3 . 0.33 0331 0331 &3 633 !
iexCPsize 2300 2300 2,300 - 2.300 2,300 2300 2300 2,300 2,300 i !

~ welPIVTT 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 & ]
© weCPOVTT 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 1! !
1veCPOPTC 0.00 0.00 0.00 0.00 0.00 0.00 0.9 0.00 0.00 §! ]

H '

" )

A Delta-l! -0.068  -0.068  -0,048 -0.048 -0, 048 -0.068  -0.048  -0.088  -0.048

P Delta-U 0,000 C.000 0.000 0,000 0.060 0.000  0.000 0.000 0.00¢0

2 Delta-u ‘ ' '

r Delta-U 0.000  0.000 0.000 0.000 0.000 0.000  0.000 0,600 0.000 it !

ase ¥ EIP DA IJ720.04  2824.19  2380,30 167319 1200.03  1043.93  407.75 928,26 11459.44 !! H

ase % EXP (P 1647,04  1152,32  1133.44 913.14 410,45 132,03 295,79 23406 4940.20 !! H

ase # EXP VP B H
~ ase # EXP TR 2023,4%  J7ILL96  1475.97 1723.32 840,07 REATE VORT S | I S I L P H

ase + EIP Other §646.92 1454.37 107117 49,24 43,41 3.89 13137 45,67 S22 0 H

avised Share DA 0.209 0.293 0.393 0.384 0.5 Gedur 0,380 v.881 0.612 1 i

avised Share CP 0.092 0.12¢ 0.187 0.209 0.177 0.231  0.188 4.172 V.24

avised Share VP

avised Share TR 0.158 0.415 244 0.393 0.285 0.210 (.34 @113 .95 1

avised Share Dther 0.341 0.142 0.177 . 0.011 0.026 5.8 0.083 V.03% 0.028

R R H R H B H R HH I MM HHH
1ange in percent of trip reduction progran aode share

Subgroun Subgroup Subcroup Subgroup  Subgroun  Subgroup Suboroup Subarous Suzaroup
A B C ] E P ] i I

‘ive Rlone: . -{.147  -1.421  -1.43% -1.612 -1.491 -1.661  -1.821 1451 -1.401
.racol: 0.13% 0.262 0.302 0.351 0.82% $.870  G.a7% U.70% 1.092
.npool '

ansit: A 0.23% 0.841 0,452 1,041 1.00% V.77 U0 V.24 0.391
hers 0.78% 0.33¢ 0.472 0.031 0.071 0.011  0.221 3,137 0,128

-

Cm B Am me NE R A mm BE ee BE Gw BD G- e M® B® ®" mw me
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CHANS‘ IN MODE SHA‘(E

;' . Current Conditions Etfects of Auto Efficiency Stenderd
:} .

i Existing Percent Ravised Percent  Chianges

e Tirips Share Trips Share in Trips

1 Subaroug Subgrous Subgrows Sudcrows  Sudcrowy  Suberous  Subgroup Subgrouo Subgroup

i A 3 L D E F & H 1 it Total
tiDrive Alone: -206.40 -130.08 -101.3{ -72.2% -40.53 -32.39  -26.20 W7 S3iila0 40 -T8LE
$iCaroool: 24.08 23,83 3120 24,57 14,91 16,88 8.01 11,18 211,92 1 3.
4 #Vanoosl t

$iTransit: 41,28 76,58 40,63 4.37 - B.97 15.36 14,45 1.36 17,06 41 J43.2:
$iDther: 141,04 29.84 29.49 1.32 1.6% 0.13 3.3 2.i8 22,82 1 23188
Tl “

¥ T

{ICHANGE IN VEHICLE TRIPS i

" Subgroun Subaroen Subgroup Subgreup Subgro'.ip " Subgroup  Subgroup Subgroup Subgroup 4i--—---—--
¥ A B C D E F 6 H I it Total
i{iTotal Eaclovaent Aute Trins i 3215
{iTrio Reduction Aute Trigs BAYAS 3411 33 2191 1456 1305 787 ivTo 19447 40 3319
it -Change in Auto Trips -1%% =120 -8 -82 -3 =25 =23 -16 =209 4 -TEC
tiNew Trip Reduction Trigs iun 3294 3027 A9 1432 1280 746 ival 14228 o1 341z
iiPercent Change Auto Trips =4, 160 -3.611  -2.881 -2.611 =232 -1.920 <451 -1 L5 -2.42
}:Change in Transit Trios 3! 77 4 4 24 15 15 7. 38
P M B S S R I R 1R
" i

}EAUTD EFFICIENCY i

i Subgroun Sudarous Subgrous Cfuboroun  Subgrous  Subgrouo  Subgrous Suhgrove Suberows il Tatel

I A B L P E F 8 i I H

i "

{iTotal Person Trics ' o 10Inen
iiTris Reduziion Person Triss 16099 pi&7 4222 8475 2409 1946 1822 1427 1732 o §4E72
f}Exzst: ng T80 Auto Triss 3N 341t 343 21 1458 1303 789 i0fe 14887 4 33188
HiPerson T2 Autg Trig Ratin .0 2,48 2.00 2.04 164 1.49 2,04 1,30 4,35 1} {,9¢
!3 RO Trics After Strategy M7 3294 327 2429 1432 1290 7 1022 18228 §i 32413
iiParsen To Acto Trip Ratis 3.50 2.78 2.0% 2.10 1,48 52 2.12 132 . L3I 2.0C
: !HHHHHHHiiﬂﬂﬁﬂﬂiﬂ!*{iﬂiHH{--}ﬂ!ﬁiﬁi!!*ﬂi*ﬂ*ﬁiﬁﬂuHﬂﬂi!ﬂi!*iHiﬂiHiiﬁii!ilﬂu*HHHHR“M}!ﬂ*ﬂi!!H**-}
1IVERICLE MILES OF TRAVEL IMPACT (VMT) tH

H tH

1iTotal Casbridge Auto JTW VNT L 11:L 00
iTrip Reduction Aute WMT 32239 57987 34264 26291 16124 16968 10251 17373 404528 {1 6182
1iTRO Auto VAT after Strategy 31064 53951 33299 253532 15749 16842 9936 17319 398383 i1 E03913
3 VAT Reduction -1176 =2037 -945 ~139 =373 =32 =295 =254 -6145 11 -12311
st = 1 Reduction of 50+ Esel, -3.61 -3.51 -2.81 -2.81 2.7 .91 2% -1.4% =130 =2.0%
:l 11

iiPercent Reduction Froa Current Total JTW VMT H -1.3%
‘iPercent Reduction From Current Total Casbridge VAT H =0.31
8 11

R i

i !ﬂuuunminuunuuunuﬂHunuunnuuumnmummmmuunHunuuusuum HEHHEHE MR MR R R R R E R 3

ol 1 *

AL ANy S ®LanA 0 Ap A mem



itransit: 13302 W31 ey 2L A3

{Other {walk. cab. dike): 12975 20.9% 13207 20.41 2 " ‘
iTatals 64872 100.02 64872 100.01 0 " .

{N%Hll_»"Hl’!lNllﬂHHHHHH’!Hiii*i{ﬂliﬂﬂﬂ!fli!!“Hl'iHH‘HHHHHHHHQQ’}H#’!!HH!’!’!!’*HHO H*ﬂﬂ;il*“l*"iiﬂb
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CAMBRIDGE SIP PROJECT
Palicy: F.1 Develcpaent Based Trio-Reduttion Plan

{Assuses Potential Casbridoe Develcpaent of 7 Million Sguare Feet)

::+iq;*iq;+§§g;¢+§+9§§4f{i{;4*4*4&;*4&5:{t{f&ii}if*tif&iir;f;yf;*;;{*f&;*f{f*ii{*f*&**&;&}#i*;&}i}*;*s;;*;{94;;;*::14&;&4*&;;
o Subgroug Subgroup Subgroup Subgrou Subgroup Suboroup Subgrous Subgroup Subgroun i FORECAST
] A B C D E F b H 1 it TOTALS
HH , i Total
i Casbridoe Boston Soserville Arlington Beleont Medford Natertowr Newton Dther 1iEzcloysent
i 129000
i {iNew Eaol.
YTrips To Casbridge: 8,370 3,445 2,830 1,883 999 10 873 594 7,614 11 27,000
{ iBase Modal Shares : : -
{1 Drive Rlone: 2,530 1,484 994 743 5 445 g 417 4702 11 1Z.817
{1 Shared Rids: 1,254 459 42 380 7 180 124 97 1,926 10 5,033
3 Tramsit: 2,94 1,133 575 "7 273 144 224 &4 876 10 4950
! Dther{(S31 non-veh.tries}: 1,256 - 380 418 20 19 2 53 19 o 2,79
+ifAve Carcoel Size: 2.3 2.30 2.30 2.30 2,30 2,30 2.0 2,30 2.30 0 27,000
1iStratecv Test - Change in trio level of service i A
" Subgroun Subgrour Subgroun  Subgroup Subgroug Subgrouw Subyruwy Subyruue Subyruse o
H A - B L ly 13 F & i i
Vilrive Alone: IVTT: h
tilrive Alone: OVTT: 0
tiDrive Alone: OPTC: 185.00 185.00 185,00 1BS.00 1B3.00 1BG.OVT i8G.w  i83.00  i33.00 w
{12-Caroocl: IVTT: i
+12-Carpools OVTT: "
¢12-Cargeol: OPTC: HH
¥ ¥
+13+Carpool: IVTT: H
113+Carpools OVIT: "
1i3+Carpool: OPTC: "
[ ] e
HH "
+iVanaoel: IVIT: i
{iVanpools OVIT: "
¢iVanpool: 0PTC: "
H tH
QTransit: IVIT: "
UTransit: OVIT: "
tiTransite OPTC: H
U R IR M M T s r IR 9 89980
1CP3SIIE 3.30 3.30 3.30 3.3 3.30 3.30 3.30 3.30 3.30 &
*1CP2 share of CP 0,889  0.489 0.669 0,689  0.667  0.867  0.489  0.889 0.85% U

'73 share of CP ' 0.331  0.33 0.331 0.3 0.3 033 03T 03U 0.331 1

[

— " ow me me G AS e me mw AS Am @ -
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- e mm = e me wme -

- me mm B e me S® ®e mw M mEm me mm me m= S =
@ me mm me W me Rem me m w® e ae mw = o= =



>
o

2CP Delta-l:
3CP Delta-U:

-

P2 Base Share of CP

C
CP3 Base Share of CP

- mm w. rw cw e® we = a-

CP2 Duzav
LP3 Dusav

CP2 Revised Share
CP3 Revised Share

Nen(Psize
veCPIVIT

velPOVTT
veCPOPTC

> D> XI>

—_— < (D) D
™ ‘U O x>

ase # EXP DA
ase ¢ EXP P
ase # EXp P
ase # EXP TR
ase # EXP Dther

oo O3 Lo o o

= em me mm BE cw en e me e A Se e am AE AEm mE EE RE Ge me e B AE mE A® AR e Ge mE == e e e == ce ed

S mem em me Ae me G e e M e E mm e~ e m= me Me R M mw e e ew me me m-

Re vised Share DA

Revised Share CP
Revised Share VP
Revised Share TR
Revised Share Other

Drive Alone:
Caraool:
Vanpecl
Transit:
Other:

-1,358
0.069

2.6

2047.80
1235.31

2929,5¢
1235.51

0.273

0.168

0.391
0.168

0,000
0.000

0.889

. 034

L oaliad
(N O~
0 0
- 3

0. 669
0.3t

2,300

0.6¢

0.00

0.0

-0.3%8

e

0,060
2960

103762
459.27

12,4
379.56

0.324

0.134

0.351
0.181

=0.358
0.000

0.000

894,74
442,26

AR H
47,3

.32

0.208

0.270
0.1%%

Subgroun Subgroep Suberoup

¢.000

0.000

0.689
0.33t

0.64%
0.331

0.5¢9
0.33t

2,300
0.00

0.00
0.00

-0.338
0.009

0,000

320.92
380.05

1.2

20.49

388

0.232

0.438
0.013

0.000
0.000

0,649
0.331

0.649
0.331

0.489
10,331

2,300
0.00

0.00
0.00

-0,338
0.000

0.000

373,41

179.83 -

472
18,93

0.445

0.204

0.328
0.023

0.000
0.000

0.659
0.331

0.689
0.331

0.549
0.331

2,300
0.00

0.00
0.00

-0.358
0.000

0.000

323,01
179.82

&3,
1

o= &~

:
2

0.435

0.2¢8

0.
0

A
loo

"~ 4~

A BNARn

Vi sVe

LY

V3Gl

0.092

A AAA

Vevvu

0.000

2,300

A AR

V. ou
0.00
0.00
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Change in gercent of trip reduction progras sode share

Subgroup Subgroup Suborouy Subyruvy Seburuuy Subur vuy

-
1
‘
.
é
.
)
.
)
.
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.
[}
(]
1]
]
[
1]
1)
i
1
t
[]
[
)
t
1]
[}
]
1]
]
l
[
.
]
[}
]
]
t
]
1]
]
'
[
[]
1
[
1
'
]
'
]
3
]
[
]
{
]
¥
.
[
.
t
.
i
(]
i
]
:
.
(]
]
l

A B C D 3 F § H i
<7.631 -8.281  -B.301 -B.211 -B.921  -B.50%  -8.220  -B.06X  -a.eTh
IOV PP R Y4 2350 2791 3281 44X 2581 435 5907
4121 430X .33 5.2 5.8 422 4501 2.B8T 2,481
SO i S R 1§ 241 0157 0.3 008X 1.112 0.85% 0,09
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Drive Alone:
€arzool:
Vansool
Transit:
Other:

e St e B8 ys e @ N® e
.

ft

e B B B Bm M B me RO S8 e

(R

-
tuidl

-640.59 -30L.74
147,83 4.1

J44.93 15672
147.83  80.90

=2221.42
8es. 11

cw am wa me ne m-

101948
313,87
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é

1
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P
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1e
.« £
AN
(31
11
L4
’
i
(A
K]
14
t 1
1
i
31
i
1
i

g
’
4

< o N D

—

it -VXT Reduction
11 -Percent Reduction
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esyg Alap=e

EHANSE IN VEHICLE TRIPS

Total Esoloveent Auto Trios
‘Tric Reduction Auto Trips

14 -Change in Auto Trios
\New Trip Reduction Trios
tPercent Change Auto Trips

1]
[]
‘Change in Transit Trins 3
LR M F IR PR E R E R H R R R L R F M HE T M R R R R R E R S

AUTD EFFICIENCY

'Tota] Cash, Percon Trigs
ris Reduction Persen Trins

sisting TRO Autd Trizs
ersan To Auto Trip Ratio

tiTRQ Trips After Stratagy
rson To Auto Trip Ratic
ticiency laproveaent

PRI R HE R R H I F EF H SR PR R R R M S R M R R E M FE HE R S R R B HE 3 4418
EHICLE MILES OF TRAVEL IMPACT (VHT)

rip Reduction Auto VNT

iTotal Casbridge Auto JTH VAT
i
iTRO Auto VMT after Strategy

CHANGE IN MODE SHARE

Subgroup Subgroun Subgroup

Subgroup Subgroup Subgrouy Suburuuu

A 8

3383 72
=374 =214
2987 1430

-16,83% -18.241

343 137

-14,592 14,297 -12.281 -10.24% -14.80%

;1 Subcrouo Suberoua Suberosp Subereen Susgroun Subgrowd

- e e ew e mw Mm@ mew e =

1020

-
«“
~
(2] 3
- ~0 ~
- e - mm mw mm S e mw me mw -

e o E mm mw e e em mm me aw me a- ==

A g

8370 38835
L3 1724
.33 2.1
2857 1430
2,86 2.3t

21380 29304
17922 2448

-3458 -4836
-16.21  -15.9

Conditions

Without Strategy:

Trips  Percent
Share

12447 2572

@

-~
-

~e

Etfects of Strategy

Revised Percent

s e re Mo me me mm me aw me we
me me e me we mes Ae mw an m=

e e me me me S e w e e mem me -
- me me am e me

e >

- " w - mw mem m- Mo me W® Emm ME e e s~ -

HEt

2 '
257745 1
230348 1
]

=27377
-10.6%:

1

2.2
=0.6%
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iitraasit: 873 U4 , et M1 e
{!0ther (walk, cab, bikel: 239¢ 8.9% L B UN -
i1Totals 27000 100.0X 27000 100.01 i
"

[
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JHMARY OF FROGRAM IMFACTS . REDUCED SELUCED REDUCED

YMT 7 CHAMGE VOCs () COe3) MO (4) . f

MEASURE REDUCTION IN V'MT (1) TONS/DAY  TONS/DAY TONS/DAY . °
A.1 Expanded Commuter Mob. Froaram 13,500 0.41 0,06 0.50 0,02 ,
A.2 Bicvcle Incentive Proaram NA
B.1 Faril: Restrictions on Unreag. Streets .

Scenario 1 88. 000 2.67 0. ze 3,23 0.15

Scenario 2 35.000 1.07 0,15 1.28 0.06
C.1 Universal Visitor Passes NA
D.1! Resident Parkinag Zones 7.000 0.21 Q. 0= 0.26 0.01
D.2 Froaressive Res. Farlking Fees NA
E.1 Reqgional Trip Reduction Prag. NA
E.2
E.3 Annual Emplover Survev NA
E.4 Vehicle Trip Reduction Plan

Year 1 12,000 0.3 0,05 0,44 0,02

Year 2 : 25,000 0.7 0.11 0,92 0.04
E.5 Credits for Excess Trio Reduct. NA
F.1 New Devel. Trip Reduction Fian 27,000 (3 ) 0,12 0.99 0.05
F.2 Modification of Parkina Rates NA
G.1! Clean Fuel Studv N
G.2 Clean Fuel Incentives NA

MOTES:

NA: No direct impacts or imonacts are unmeasureable

(1): % Chanae based on current (1987) ViiT univy

(2): Assumes rate of 3.88 a. of VOCs per mile at 192.6 moh. 78.1 (F)
(3): Assumes rate of 33.27 a. of CO ner mile at 19.6 moh. 30.0 (F)
(4): Assumes rate of 1.54 a. of NOx ver mile at 19.6 moh. 78.1 (F)

Local Employment Opportunities 33,000 1.0 0.14 1.21 0.06
(3): Rased on proiected new development of 7 mil. sa. ft.




SECTION 3

CAMBRIDGE-BASED TRANSPORTATION STATISTICS FROM CTPS

1. Daily Vehicle Miles by Type of Trip and Year

2. Vehicle Trip Length by Ty‘pé of Trip

3. Cambridge Through-Trips on Selected Roadways
4. Vehicle Trip-Making Within Cambridge Only

*Trip Length by Purpose
*Origin Zone to Destination Zone by Purpose



1. Daily Vehicle Miles by Type of Trip and Year




1987 VHCL MILES NY PURP HOME BASED WORK HOME DASED OUTHER NUN-HO&E BASED

CAMBRIDGE TO CAMBRIDGE
CAMBRIDGE TO EXTERNAL
EXTERNAL TO CAMBRIDGE
TOTAL CAMARIDGE VMT
TOTAL VMT

201N VHCL MILES DY PURP

CAMBRIDGE TO CAMBRINGE
CAMBRIDGE 7O EXTFRNAL
EXTERNAL TO CAMRRIDGE
TOTAL CAMBRIDGE VMT
TOTAL VMT

1907 AUTO OCCUPANCY

W

244092,
925,283

925,305

1¢B744680
349562.384

289304
1,285,318
19299328
296129950

47¢5750458

l1.21

25,641
4369020
435,286
8964947

2195074019

294166
552¢520
558,029

111394715
3198584615

l1e61

244491
2164989
2719966

5130447
749124970

33,876
24249606
277,353
5534835

9,030,983

1.27

ALL VHCLS (INCe OTHER)

101,952
197159540
197979055
306149546

7193194164

1214247
212424891
293324038
496969175

9799664193

1.35




2. Vehicle Trip Length by Type of Trip .



CAMBRIDGE RELATED VEHICLE TRIP LENGTH BY YEAR DY PURPOSE (.5

21FER91  12.37.31 UFMTR

1987 HOME BASED WORK
TRIP LENGTH DISTRIBUTION
IMPEDANCE = DSTB7HI12 (TABLE 1002)
TRIPS = HBWOYVEH (TABLE 2001)

0 10 20 30 40 S0 60 70 80 90 100
P D S GIN SR e datatd 4
O
s..
lo........°
ls.......................'...
20........'......'..’...............
25¢0000000000000000000000000000000000
3000000000000000000000000000000000000000000
35¢ce00000000000000000000000000000000
40cos000000000000ccscsscccccocccccs
4S5ce000c0c0cescssssccscccscrcnsscse
S0cccccccscccscccccccccocsncccce
550...0.0..00..000‘...00‘0..
60.........‘....A..........
65................‘..‘
70ccccscccscacencsse
75ceccecsscccccsee
BO0cecvocvsvasvsisye
8S5c0ccecscscccce
90ceccecscscoe
95.'........
loo.......
'os........
llo.......
1156cccece
lzo.....‘
1250000
130ccece
135e0c0e
140cceve
1§S5ce0ce
‘so....
lss.....
160ceese
1656000
l,o....
175600
180¢cee
1ASanre
190¢0 e
195000
zoo‘..
205600
210ee

0.0
0.3
le7
Sel
6e5
6.8
8.0
607
6e3
Se?
55
4.9
heb
3.8
3.3
2.9
2.8
25
22
1.8
13
1.3
l1e2
0.9
0.9
0.8
0.8
0.7
0.7
0.8
0.7
0.7
0.6

0.5 °

0.5
0.5
0.7
Oe6
0.5
0.4
Oeh
0.3
0.3

Ml.

PAGE

CUMX
0.0
0.3
2.0
7.1

13.6

20. 4

"28e4

35.1
fl.4
47.1
5246
57.5
62.1
65.9
69.2
72.1
7449
774
79.6
8l.3
82.6
83.9
BS.1
B6.0
86.9
87.7
88.5
89.2
89.9
90.7
914
92.1
92.6
93,2
93.7
94e2
94.9
955
96.0
9644
96.8
97.1
9%.%

INC)

3

COUNT

352
2099
6362
8107
86491
9988
8302
7845
125
6789
6125
5698
4707
4154
3606
3435
3137
2695
2186
1561
1653
16440
11469
1157
1019

958

893

936
856
a8
687
6553
653
670
831
766
6u2
512
493
422
350




CAMIRIDGE RELATED VEHICLLE IRIP LENGIH BY YLAR RY PURPUSE (o5

21FEN9L  12.37.31 "UFMTR

1987 HOME BASED WORK
TRIP LENGTH DISTRIBUTION

IMPEDANCE = DSTB7H12 (VABLE 1002)
TRIPS = HBWDYVEH (TABLE 2001)

n 10 20 30 40 50 60 70 80 90 100
T O et S DR DL LD LDl Sl bl DD Dl S ldded e i

215ecee

22040

225000

23040

235¢.

240, ¢

265¢0e

250.0

255e

MEAN VARTANCE STD DEV SUM(COUNT(I1))

- e o - on @ an 0o o - aomaomeo - wn wn on - - - -

63.519 2616.601 S1.153 © 124443,

p
0.3
0.)
0.3
0.2
0.3
0.3
0.3
0.3

Ml. INC)

PAGE L)
CUMX COUNT
97%.7 378
98,0 374
98.3 374
98.6 305
98.9 371
99,1 332
99,4 390
99,7 334

0.3 100.0 363

SUM(I*COUNT(1))

7904492,




Lart ittt XELA TS villLle IRLP LELoIM 0f Tocar BT FURFUSE ted

21FEU9L1 12.37.31 UFMTR

1987 HOME BASED NON-WORK
TRIP LENGTH DISTRIBUTION

(TABLE 1002)

IMPEDANCE = DST87H12
(TABLE 2002)

TRIPS = HDODYVEH
0 10 20 30 40 50 60 70 80 90 100

e S S it atated S L SO bl Sttt 4
Oe

5...‘
lo............‘..
ls..............C...........0...............0..'0
zo.."...............................'......Q....
25.......‘...Q..‘..............'.............0...0
30...Q..................l........‘.....Q.......'..
35.......0.....‘..~....................0..
'000ooooooooooooooo.oo‘oooooo.oo.oo

4500600000000 c000000000s0s0000
SD...........................
55c00600000000000000000c00e
60cccoccssccccsccccscscce
65ccc00000000c0c00e
70cccccccnccccces
7S5ecc00cccccee
B80ceevcccvccee
BSecssocscccee

90c0cc0ccece

95¢cc0cce

100ccccsee

ICS5es0ee

110ccese

I15c0ee

l?.OOQQO

125c0e

130¢ecee

135¢0e

‘“0...

145000

150¢0e

15Seee

lbo...

'&SOOC

17060e

175600

180cee

185¢ee

lqn'.

19S5¢¢

200,

205,

210ee

4
0.0
0.5
2.8
9.0
9.2
964
94
7.5
6.3
Se5
5.2
heS
hol
3.0
207
2.1
201
1.8
leb
1e2
1.0
0.9
0.7
066
Oeb
0.5
De5
Ok
0.5
0.5
Dot
0.5
Oet
0.3
0,3
Oeb
Oet
0ok
N.1}
0.2
0.2
0.2
0.2

9844

Mle InL)
PAGE S
CUMX COUNT
0.0 (1]
0.5 541
3.3 2797
12.3 9086
21.6 9317
30,9 9427
4063 9463
47.9 7593
S4e2 6341
59,6 5498
b6heB 5246
69.4 4580
73.5 4179
7645 2994
79.2 21756
Blete 2149
83.5 2119
85.3 1814
86.9 1656
B88.1 1201
689.1 958
89.9 895
90.7 748
91.) 605
91.9 569
92.3 L4
92.8 507
93,3 431
93,7 460
9%.2 467
9%4.6 410
95.0 474
954 385
Q5.8 33113
96.1 jla
9604 3686
96.8 386
97.2 400
9795 266
97.7 248
90.0 245
98.2 205
175

';




CaMBiRIULE wELAlel vibillle IRIP LERGIH 9Y TEAY 1Y PURpUSE (9 MI. INL)

21FEH?L  12.37.31 UFMTR

1987 HOME BASED NON-WORK
TRIP LENGTH DISTRIBUTION

IMPEDANCE = DSTB7HIL2 (TABLE 1002)
TRIPS = HOODYVEH (TABLE 2002)
0 10 20 30 40 50 60 70 80 90 100
e ettt datatatel S D DL T L led 2
215¢0
2206
225.0
230,
23S5.0
z‘o..
24540
250¢.
2550
MEAN VARITANCE STO DEV SUM(COUNTY(I1))

51037 2016.833 44909 100742,

4
0.2
0.2
0.2
0.2
0.2
0.2

. De2

0.1
0.2

1Y)

PAGE 6
CUMY COUNT
98,6 218
98.8 216
99.0 168
99,1 182
99,3 203
99.5 169
99,7 ‘182
99,8 139

100.0 181

M(I*COUNT(1))

5141610.




LA 10l PILAITED venrdtLt 1R1P LENGIH By vYEAaY oy ruvieilst (e Mie INL)
21FFRIL 12.37.31 UFMTR PAGE ? .

1987 NON-HNME BASFD
TRIP LENGTH DISTRIBUTIONM

{YPEDANCE = DSTB?HI12 (TABLE 1002)
TRIPS = NHBOYVEMH (TABLE 2003)
0 10 20 30 40 50 60 70 A0 90 100
- R e ndattated el DL D S S LS e Llled X CUMX CNUNT
O 0.0 0.0 o

1.0 1.0 828
3.0 4.0 2532
A.4 12,3 7137
9.0 21.4 7680
9.4 30.8 17979
9,8 40.6 3322
8.3 4B.0 7020
7.2 5640 6153
6.1 62.1 5145
Sel  67.2 4342

550ecc0ce0scccccccscnee 40 1.2 3351
3.9 7561 3335

60css0cccccccscccccccnce
3.1 78.2 2645

65.'...............
70ce0cccccccscsccconse 249 Blel 2466
" 75eecs0c00scne 2.2 B83.3 18913
BO0ecoecscevsccee 2e1 B85.4 1780
1¢e8 8742 1534

5......
‘o........'.....'.
l5........0.0.........‘....0.....'....00.....
20.....0...‘..........'.........‘..........".O.
250000000.....0......00........00...0....0.....00.
30........................'QO...........‘......0..'.
]S.Q.....‘.........'......l.................
«o......‘0.....00'.0...00.00.........0.
kSQ.....................‘.‘......
so'OO.......ii.."......-l..'

85..........

D0ceccecoce 1.6 88.8 1333
95....‘.' l.3 90.0 lobn
| Jo X o P 0.9 90.9 762
ICSeccece 0.9 91.8 738
¢ IlDeocoe 0.7 92.5 625
. _1‘500.0 0.6 93,2 536
120eeee O0s6 93.9 523
125600 0e5 94¢3 433
13Neee 05 9447 jas8
13%e 00 Ok 952 356
140¢e0 Oeb 9565 305
14500 Ok 9569 309
150600 0.3 9662 280
15Seee Os4 9646 304
16060 Oe2 9648 188
165 0.3 97,0 215
1700 0.3 97.3 220
1756 0.3 97.6 237
1900 0.3 97.9 252
19500 0«3 98.2 256
f70a0 Ued Yles [§.1.]
19560 0.2 98.6 153
200e0 0.2 98.8 158
20560 0«2 98.9 136

0«1 99.1 11

21040




carpiluns RELAled velllLLe IiP LEMLIM oY YEAR “Y PURPUSE (5

20FEN9L 12437031 : UFMTIR

1987 NON-HOME BASED
TRIP LENGTH DISTRIRUTION

IMPEDANCE = DSTAB7H12 (TABLE 1002)
TRIPS = NHRADYVEH (TABLE 200))
V] 10 20 30 40 50 60 70 80 90 100
PO PO PRSP SRR Y i 4
2150
220. .
225..
230.
235..
240,
245¢.
250.
2%5.
MEAN VARIANCE STO DEV SuM(COuUNT (1))
47.791 1616.258 40,203 N5024.

Mls LHC)

PAGE 8

¥ CUMY COUNT
0.1 99.2 114
0.1 99.3 11
Oel 9944 91
Osl  99.5 73
0.1 9946 105
0«1 99,7 | 69
" 0el 99.8 99
0.1 99,9 a0
0.1 100.0 56

SUM(1*COUNT (1))

£080369.




L L I T W N N N TR RO 1 X e W S SN U R S SR Y TV VY I T B N B YRU |
N

CIFYD9l 12437431 UFNTR

1987 ALL PURPS +TRUCKS +TAXIS
TRIP LENGTH DISTRIBUTION

IMPEDANCE = DSTB7H12 (TABLE 1002)
TRIPS = TOTDYVEH (TABLE 2004)
0 10 20 30 40 50 60 70 80 90 100
N S e el S S
(V1Y
5 seee

lo..........‘...
ls........‘...............................
20...........................................
25ev0c0000c00s000000000000000000000000000000000
JO0ecosccecccccccnccscscscccosocsscscssccseccencsscsocnsocccse
JS5ccccccecseccccccocncssscscssoscscsscececes
f0ceccsccsococscccsoscncsscssccsccsscncccs
4Sesccecossscsvscesscsscccscsace
E0ccocescececocsccenconsscocee
55%cesecsec0coceccccsscscsse
C0ecocosocccncvcscsscsccose
65...........".....
700000000000 ccscce
75000000 c00000e

" 80cesccsccscccee
NScscsessecss
9000000.000

95'.......

100c¢scoce

105cc0vee

110ecoee

IlSecss

120ceee

125¢000

l,o....

'35...

"000..

l’.s....

150c 00

15560

l60see

165600

170cee

‘75...

180cee

185ce0

190¢ e

1750

200. .

2054

210e0

CVIDN BEVIN Y B

\e

QOO0 0mmmmrnnN WW
® @ & ® o 9 6 0 ¢ 3 0 8 o o
CONNDIIDWNDNSTOW

the AL}

PAGE

CUMX
0.0
0.6
Je2

11.1

19.5

28.2

37.2

b4.?

Sle.)

56.9

62,1

6645

707

7442

17.1

79.5

8l.8

Al.8

B5.5

86.8

A7.8

88.9

89.7

90.4%

91.0

91.6

92.2

92.7

93,2

93.7?

9%4.1

946

95.0

95.)

9%.7

96.1

96.5

97.0

97.3

97.8

97.8

98,1

98.3

9

COUNT

2224
9727
29401
31114
32324

33809 -

27842
24425
210643
19426
16108
15274
12880
11140
8943
8359
7412
6299
5019
37719
3721
3134
2541
2506
2128
2057
1856
17297
1912
1704
1817
1383
1334
1328
1447
1635
1613
1191
1031
1035
892
132




CAMBRIDEE: RELATLD VEHECLE TRIP LEHGIH BY YEAPR uY PUKRPISE (o5

21FEA?1 126372131 UFMTR

1987 ALL PURPS +TRUCKS +TAXIS
TRIP LENGTH DISTRIBUTION
IMPEDANCE = DSTB7HL12 (TABLE 1002)
TRIPS = TOTDYVEH (TABLE 2004)

" 10 20 30 4 S0 60 70 80 90 100
P I I S O e bl Sl Ll 2

215..

. 22000

225

230,

235.0

29000

245

2504

25560

MEAN VARI1ANCE STD DEV SUM(COUNT(L1))

53.575 2119.0B1 46.033 372387,

X
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

4l. INC)
PAGE 10
CuMx COUNT
98.5 790
98.7 823
98.9 731
99.1 628
99.3 776
929.5 652
99.7 747
99.8 645
100.0 653

SUM(T*®COUNT(1))

19

750752,



3. Cambridge Through-Trips on Selected Roadways




L) ‘e i
3

Cphoridge Related Selected Trip Analysis

Street Name:

Fresh Pond Pkwy ~ S8
Memorial Drive~ E3

Mass Ave S8
"ass. Ave .EB~
McGrath Hwy- WB-
Mass Ave WB
Beacon Ste. S8
Concord Ave. EB.
Main Street WB
Brookline Ste NB
~Totalss

Locales.

" Se. of

Ee-Of
Se oOf
We-.Of

We Of
We.oOf"

Ne- Of

Ee Of
He of

Ne Of

Rtees 2 .
Frsh Pond Pkwy
Rtes 16

Hancock

Prison Pte. Bridge
Memorial. Ore
Kirkland Ste..
Huron Avee
Memorial Dre.
Memorial Dre.

Volume: Thrus:
344825 20,873
3,000 1,087
20,078 . 69644
124620 302
234116 144335
1840066 2+096
94676 34036
9+847 273
184349 14437
69235 95C

51,033

PeCe

60%~
36%-
33%
Zz P
6227
12x
31X

X

8%
2ZX:

P ——————




. |
CAMBRIDGE RELATED SELECCTED LINK TRIPS ) |
2MARIL  13,15.34 UFMTR REPORT 4 PAGE ? ' :
FRSHPOND DATA SET J1 TASLE |
174 199, 200 201 202 20) 204 205 206 207 208 209 210 211 212 213 214 215 216 217
199 20873 0 0 k1] 120 2 0 o 4 4 413 594 79 71 129 101 0 519 271
B 200 0 (| 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
201 0 [} (1] (o] 0 0 0 0 0 0 0 0 0 0 0 0 0 0
205 (o} o} 0 ] 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0
206 0 0 o o 0 0 0 0 0 o 0 0 0 0 0 0 0 (4] 0
215 0 0 0 0 0 o 0 0 0 0 0 0o o 0 0 0 0 0 0
226 0 0 0o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
227 20 0 o 0 0 o 0 0 0 0 0 0 0 ) 0 0 o [0} 0
229 457 0 0 0 0 0 0o 0 0 0 0 0 0 0 0 0 0 o o
21350 0 120 0 4 413 79 129 0 271
0 30 2 0 4 594 71 101 519

-




CAMBRIDGE RELATED SFLECTED LINK TRIPS

2MARY1  13.15.34 UFMTR REPORT & PAGE 8
FRSHPOND DATA SET JI TABLE 1
ROW

179 218 219 220 221. 222 223 224 225 226 227 228 229 TOTAL
199 224 91 570 1509 822 4§75 390 28613 0 3915 34027
200 0 ] ] ] 0 0 0 0 0 3 3
201 o 0 ] ] 0 0 0 0 0
205 ] (] n L] o 0 0 0 0
206 L] 0 0 o 0 (| (1] 0 0
215 o 0 o ] 0 o a 0 0 18
226 o 0 ] ] 0 0 0 o 0 8
227 0 0 0 3 2 1 0 0 o 26
229 o o o 51 3?7 13 o 73 0 740

224 570 861 390 0 4056

91 1563 489 2886 8 0 34825

', i)

[~X-N-N-N-N-N-N-N-Y
—
Q -
VO DD re o e
[~ X-N-N-N-N-¥-N-¥-]
Lt LI - oo g
T T




CAMERIDRE RELATED SELECTEL LINK TRIPS

2HMARYL  13,15,.3¢4 UFMTR REPORT 4 PAGE 9
MFMDR IVE DATA SET J1 TABLE 2
174 199 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217
199 1087 66 2 1?7 23 ? 4 4 ? 14 36 118 148 1853 301 31 61 7? 36
221 234 19 0 o 0 (o] 0 0 0 0 0 20 22 29 52 0 0 0 0
222 147 13 0 1 2 o 0 o 0 (o} 0 13 13 17 23 0 ] o 0
223 16 1 o 0 0 o 0 0 0 0 0 o 4 3 9 o ] 0 0
225 ‘o 0 0 0 0 0 0 0 0 0 0 o 0 1 0 0 0 (] 0
223 22 0 0 ] 0 0 0 0 0 0 0 0 9 11 15 o (o] 0 0
1506 2 25 4 B 36 196 400 61 35

99 18 ? 4 14 151 246 31 77




e

CAHPRINDGE RELATED SELECTED LINK TRIPS

2MAR9

174
199
221
222
223
225
228

13.15.34
MEMDR IVE
218 219

55 27

UFMTR

DATA SET U1

220

[~ N~ N-X-N-N-]

0

221

200000

0

REPORTY
TABL
222 223
0 0
0 0
0 0
0 0
0 0
0 0

0

0

4
E 2

224

CO0OO000O0o

0

225

[-N-N-N-N-N-]

. 0

226

[-N-N-N-N-N-]

0

PAGE

227

OO0 0000

‘0

10

228

229

ROW
TOTAL
2304
376
229
33

57

oOlooocooo

tooocococo

o

- e

3000




CAenlGE PELATEDN SFLECTEY LINK TRIPS

2'1AR

1749
199
221
222
223
228

13.15.3% UFMTR REPORT & PAGE 11
MASS_P1s DATA SET Jt TARLE 3
LI 200 201 202 203 204 205 206 207 208 209
6A4L4 241 79 e 559 119 123 132 13?7 418 706
13 0 o 0 (o} 0 o 0 0 ] 0
16 0 0 0 )} n 0 0 o o o
9 o n (] ] o n 0 0 0 0
109 3 1 ] 0 0 1 | 1 0 0
5791 an 559 124 118 06
244 271 119 (D) 418

210 211 212 213 214 215 216 217

1178 7 74 154 172 2471 842 500

0 ] 0 0 0 0 0 0
0 0 0 0 0 o 0 0
0 0 0 o 0 [} 0 0
0 0 0 o 0 19 0 0
7 154 2490 500
1178 74 172 842




CAMBRIOGE RLLATED SELECTED LINK TRIPS
cSrARYL 13.15.34 UFMTR REPORT 4
MASS_R16 DATA SET J1 TABLF 3
174 218 219 220 221 222 2213 224

199 3606 982 562 L] o o 468
221 0 ] (4} o o 0 0
222 o 0 0. o o 0 0
223 o o . 0 0 0 0 o
228 0 o 0 0 ] 0 0
356 562 (1] 468

382 0 0

225 226
189 724
0 n
0 0
o 0
0 8
732

189

PAGE

227

12

228

852

Q=NW

ROM
TOTAL
19891
16
18




-Cdﬂrulnﬁk RELATED SFLFCTEN LINK TRIPS

2MARIY 13.15.34 UFMTR REPORT ¢ PAGE 13

MASS _HNX DATA SET U1 TABLE &
173 199 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217
199 392 38 46 181 419 RO 67 76 79 212 524 1556 67 8 0 0 0 9 1393
213 o 0 0o 0 0 o 0 0 0 0 o 0 0 0 0 0 0 0 26
214 453 28 ? 32 57 20 14 19 1s 59 136 141 0 o 0 o 0 8 108
215 191 € 2 4 ? 2 3 3 h] n 1? 18 3 2 (1] 0 (1] 0 12
211 198¢ 41 19 S0 ?s 22 19 16 22 53 144 187 (1] 0 0 0 0 13 138
219 3189 2 1 2 3 1 1 1 1 4 6 80 23 2 0 0 0 0 4
220 1151 44 1? 42 73 27 | 30 34 55 146 244 36 2 0 0 0 10 150
221 11 14 5 25 45 ? S 10 6 1? 67 L4q 0 V] 0 0 0 5 7
222 17 10 4 12 3 5 6 i 9 24 52 88 0 0 0 o 0 3 50
2213 4 (] n 1 s (i] o ] | 0 1 36 0 0 0 0 0 2 14
224 119 1 Iy 1 2 0 0 0 1 2 3 70 12 2 0 (1] (1] 0 37
225 140 Z 1 2 21 1 1 1 1 3 [ 153 29 2 0 (1] 0 8 82
226 40 1 0 | 1 1 0 o 0 0 1 ? 4 0 0 (1] 0 0 1
227 34 0 0 | 1 b} 0 o 0 0 | 4 3 0 0 0 o (1] 1
228 1 1 ¢ 1 2 1 n o] 0 0 2 58 3 0 0 (V] (1] 0 19
229 22 a3 ] n | h] q] n 0 n 2 6 4 0 0 0 0 2

kLE L] N 743 13¢ 122 1106 184 0 0 2114

197 340 16?7 144 637 2792 18 0 58




CAMIKIDGLFE RELATED SELFCTED LINK TRIPS

2nAr9t

173
199
213
214
215
211
219
2290
221

222

223
224
225
226
227
22A
229

13415434

HASS_HNK

A-E-R-R-N-N-N-N-N-E-N-N_-N-N-N-]

-~
-

2909300V 020C200000

UFMTR REPORT ¢4

DATA SET JI TABLE

220 221 222 223

0 o o 0o

0 o o 0

0 0 0 0

0 n (v} 0

0 ] 0 0

] 0 (1] 0

0 0 0 0

9 o 0 0

0 o (o} 0

V) o o 0

o o 0 0

1] 0 o 0

0 o o 0

0 0 o n

0 0 0 0

0 0 0 ]
[s) o

n 0o

4
224 225
(4} 0
(] 0

0 o

0 0

0 (4]

0 o

0 0
(o} 0

0 0

0 0

o) 0

0 0

0 o

n (4]

0 0

0 [}

n .

n

PAGE

226 227
0 0
0 ]
o ]
0 0
0 0
0 1]
(] 0
0 0
0 0
(1] 0
n 0
0 0
0 0
o 0
0 0
0 0

0
0

14

CN-R-N-N-N-N-N-N-N-E-N-N-N-N-N-}

o

229

10000 C2200000000

ROW
TOTAL

5057
26
1095
280
1875
449
2082
438
324
64
2350
453
57
45
88
3?

s

12620

PYRR




CAN2RIDSGE RELAIED SELICIZD LINK TRIPS

2HARTYL 13.15.34 UFMTR REPORT 4 PAGE 15
' MCGRATHH DATA SET u1 TABLE 5
174 199 200 201 . 202 203 204 205 206 297? 208 209 210 211 212 213 214 215 216 217
197 14335 3R wer rave e zes Twes Taia Ui Cen wos o o o TS TR TiNe: Tieei T
212 11 0 o n 0 0 0 0 0 0 (1] 0 0 0 0 0 0 0

14352 497 0 LAl 277 405 0 -9 1182 3?15

0
213 L ] o (1] 0 0 ] 0 0 0 0 0 o 0 0 0 0 0 o

222 2 o o (] 0 0 o 0 o 0 0 ] (] 0 0 0 o 0o 0

351 1936 203 Sle 621 0 0 : 8 1685




CANIRINOGE RFLATED SELFCTED

LINK TRIPS

2FAR91 13615434 UFMTR REPORT & PAGE 16
MCGRATHH DATA SET JI TABLE S5
ROW
174 210 219 220 221 222 223 224 225 226 227 228 229 TOTAL
199 16 244 62 ? 3 23 210 140 141 110 131 103 23099
212 0 0 0 0 0 0o 0 0 (] 0 o 0 11
213 0 0 0 o 0 ] 0 0 (1] 0 0 0o ]
222 0 0 0 o 0 o o o 0 0 0 () 2
16 62 3 21N 141 131
244 ? 23 140 110 103 23116
SLLWOFFE A700 (INFIIRMATINM)E UFMTR FNNED AT 13.16627 (RETURN CODE= 0)

SIMNOFF 2070 (WARMING): LOG

FILE IS NOT AVAILAALF OP [S DFFECTIVE




CAMBRIDGE RELATED SELECTED LINK TRIPS

2MAR9L  13.16.29 UFMTR REPORT & PAGE 7
MASS_MEM DATA SET J1 TABLE 1
179 199 200 201 202 203 2064 205 206 207 208 209 210 211 212 213 214 2y 216 217
199 2096 0 166 611 1133 245 287 209 205 559 1591 5523 722 0 82 351 559 9359 gs3
200 12 0 0 0 0 0 0 0 0 0 0 0 24 0 1 5 s o o
2108 146 1133 287 3os 1591
0 611 3ss 959

|
|
746 83 564 953
245 209 559 5523 0




CAMURIDGE RELATED SELECTED LINK TRIPS

2MAR9L  13.16.29 UFMTR REPORT & PAGE 8
MASS_MEM DATA SET JI TABLE 1
ROW
174 218 219 220 221 222 223 224 223 226 227 228 229 TOTAL
199 412 348 3ss8 21 18 S 194 112 70 68 1 64 18002
200 ? 2 3 2 1 0 0 2 0 L] 0 0 66
419 361 19 194 70 1
350 23 5 114 68 64 18066




CAMBRIDGE RELATED SELECTED LINK TRIPS

2MAR9L  13,16,29 UFHTR REPORT & PAGE 9 .
BEACONST DATA SEY J1 TABLE 2
179 199 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216
199 3036 267 96 300 594 142 143 196 171 629 ik? 1235 55 24 2 2 0 411
224 505 25 6 12 12 ? 8 16 to 33 0 6 ] 0 0 1] 0 4
225 347. 1?7 5 13 21 6 6 6 10 19 0 51 3 0 0 0 0 6
227 237 12 3 14 13 3 4 5 4 15 0 3] 2 0 0 0 0 4
228 215 32 (] 18 24 ? ? 12 12 28 0 25 0 0 0 0 o 9
229 166 in 2 18 19 5 4 7 9 1?7 0 48 3 0 0 0 0 S
4506 118 683 172 216 149 64 2 o
372 375 170 240 741 1396 24 2 439




CAMBRIDGE RELATEDN SELECTED LINK TRIPS

2MAR91 13.16.29 UFMTR REPORT & PAGE 10
BEACONST DATA SETV J1 TABLE 2
ROW .
174 218 219 220 221 222 223 224 225 226 227 228 229 TOTAL )
199 o 0 o o o o 0 o] o 0 o 0 76439
224 o 4] o o 0 0 0 o o ] 0 0 646
2256 o 0 n 0 o 0 0 0 0 o 0 o 510
227 V] 0 0 0 0o (4] 0 0 0 0 0 0 347
228 o ] 0 0 0 o 0 0 0 0 0o 0 395
229 (V] 0 o o’ o o 0 ] ] o 0 0 321
o o 0 0 0 o

o o o o o 0 9676

0




CAMBRIDGE RELATCOD SELECTFD LINK TtRIPS
2MAR91  13,16,29 UFMTR REPORT ¢ PAGE 11
CHCRDAVE DATA SET 41 TABLE 13
179 1939 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217

- - - Ladad X 1 R ey mwmame e TE STmesms cecce cccce cedae meeo * merecs choves cccee Cmese eoceee amacas Cmeome wceoceor cocee - et

199 776 4?7 1o 80 182 17? 14 20 21 68 566 810 25 5 25 135 349 708 334
221 18?7 0 2 3 0 4 3 5 3 3s 8 0 0 0 0 0 142 a8 0
222 o} 0 o o o 0 0 0 o 0 0 0 0 o 0 0 63 4 0
223 83 ? 1 10 14 5 2 2 4 10 23 41 (] 0 o 9 42 3o 17
224 496 0 0 ? 9 (o} [} 0 [0} 0 3?7 66 11 12 12 20 0 46 41
225 1517 k1) 14 43 55 22 1? 22 22 59 126 17¢ 27 24 le S0 299 158 98
228 1? o 0 2 4 1 0 0 o 3 29 49 1 2 2 18 0 3? 23

302 27 264 35 50 769 64 7? 897 513

92 145 49 49 175 1140 43 232 1068




CAMURIDGE RFLATED SFLECTED LINK TRIPS

2MAKR9L  13.16.29 UFMTR REPORT 4 PAGE 12
CMCRDAVE DATA SET J1 TASLE 3
: ROW
174 218 219 229 221 222 223 224 225 226 227 228 229 TOTAL
179 273 292 0 0 o o 4] o ] o} 0 0 €734
221 o 71 o ] 0 0 0 0 () 4] o 0 538
222 o 42 /] o V] 0 0 o 0 V] (1] 0 111
223 6 26 0 o 0 0 ] (4] 0 0 0 0 332
224 35 0 12 0 0 0 0 (4] 0 o 0 0 804
225 77 185 20 0 0 0 0 (¢] [ (] 0 0 3085
229 28 ? 0 n 0 0 0 ] 0 o 0 0 223
419 32 ] n . 0 ’ (o]
630 0 0 o 0 0 9847




CAMBEIDGE RELATED SELECTEN LINK TRIPS

2MARI] 13416429 UFMTR REPORT 4
MAIMNSTRT DATA SET Ji TABLE &
179 199 200 201 202 203 204 205
199 1437 3 121 1378 4800 237 199
210 o 0 o o 137 0 n
1437 121 4937 172
3 1379 2N

PAGE 13

206 207 208 209

11? 203 398 722
o 0 0 0
203 722

117 398




CAMERIDGF RELATED SELFCTED LINK TRIPS

SMARIL 13416429 UFHTR REPORT & PAGE 14
MAINSTRT DATA SET JI TABLE 4
ROM
174 21R 219 220 221 222 223 224 225 226 227 228 229 TOTAL
199 358 281 92 o o 21 a2 232 57 50 50 45 18163
200 (4] 0 0 1] (] 0 o 0 0 o 0 0 186
IS 192 0 27 57 50

201 0 21 232 50 45 18349




CA.‘II!RID'SE"(ELAIFD SELECTED LINK TRIPS
2Maral 13,1629 UFMTIR REPORT 4 PAGE 15
BRKLINST DATA SET U1 TABLE &
/74 199 200 201 . 202 203 204 205 206 207 208 209 210 211 212 213 214 218 216 217

199 950 ] (] 0 o 136 0 113 145 284 776 0 1050 0 0 0 0 365 367
221 0 0o 0 0 0 0 0 0 0 0 0 0 22 0 0 0 0 a 0
222 0 0 o 0 0o 0 0 [ 0 0 0 0 13 0 0 0 0 o (]
223 o (L 0 0 0 0o 0 0 0 0 0 0 5 0 0 0 0 ] 0
228 0 o ] 0 o 0 0 0 0 0 0 0 9 0 0 0 0 1] 0
250 0 0 o 145 776 1099 0 0 367

N 0 136 113 2R4 0 0 0 365




CAYLRIDGF RELATED SELECTED LINK TRIPS

249AR91  13.16.29 UFMTR  REPOPT 4 PAGE 16
KL INST PATA SET J1 TADLE 5
ROW
1/9  21n 219 220 221 222 223 22% 225 226 227 228 229 ToTAL
199 0 0 0 0 0 0 0 0 0 o 0 0 4186
221 0 0 0 0 0 0 n 0 0 0 oo 22
222 (4] ] L] o 4] 0 0 0 4] 0 ] 0 13
223 0 0 0 0 0 0 r 0 0 0 0 0 5
223 0 n 0 0 0 o n 0 0 0 0 0 9
n 0 n n 0 0
; 0 0 0 o 0 4235
SIMAORE 6700 (INFORMATINM): UFMTR ENDED AT 13.17.20 (RETURN CUNDF= Q)

SIMIEE 7000 (MARNTNG): LOG FILE IS NMOT AVAILARLE 0OR IS DEFECTIVE




4. Vehicle Trip-Making Within Cambridge Only

*Trip Length by Purpose
*Origin Zone to Destination Zone by Purpose




d”/,' Yelboelhh umatrix repoart 4

ﬁaqn )

1 i st s ot at tr ibute vaoalues

FAL LR ARY zlhbo87iv Z1nhbAT1vY 2ltot8Tiv
199 127 87 69 96
200 122 67 47 85
an1 71 56 41 55
202 17 55 42 8s
203 119 68 38 90
204 69 50 40 564
20% 56 57 ‘ 43 S%
206 71 56 41 53
207 68 55 43 55
208 100 62 42 60
209 127 80 45 79
210 127 86 47 60
211 103 50 45 72
212 63 61 47 56
213. 106 69 - 49 75
214 94 66 .48 64
215 125 79 . 48 19
216 . 125 a0 ’ ."48 81
217 102 71 45 68
218 96 =79 - 48 10
219 105 ' 70 47 71
220 118 18 S0 80
221 . 105 69 .. 54 72
222 106 66 . 52 T4
223 - nl 60 f; S0 63
224 101 70 T so 69
225 116 6R s sl 84
226 .86 58 . 44 62
221 87 60 Y a4t 65
220 109 64 55 a1
229 98 58 S1 T2

summary of selected cells

sum 3100.000 . 2051.000 1467.000 2204.,000
medan 100.00U ° 6be161 . 47323 T1.097

s tddev 20.91¢ . 94984 " SeT47 11.646
counts 31 31 .31 31
mves 0 0 0 Q

summary of all cells

sum 3100,000 2051.000 1467.000 - 2204,000
mean 100.000 6bhalbl 4Ta.1213 T1.097
stddev 20914 9.984 567417 1le646
counts 229 229 229 229

mve's 1948 198 198 - - - 19n




combe fdae related vhcl trips by purpose tor 19817 and 2010

wygnc9u 917439 utmer report 4
hbwn7viie data sat jl table 1

i7) 199 200 201 202 203 204  20%
199 0 4 440 4605 6999 595 491
200 4796 4. 49, 38 15 22
201 44l W23 28 2 2
1202 4597 0 4l 26 29
203 7001 40 oakfilgry, 39
204 609 26 ‘4lmu& 0 i 1
1 205 419 20 39 0 1 '

206 s21 18 27 3

201 616 16 39 3
208 1551 29 3s 7 n
209 3864 34 36 20 12
210 7130 1 124 27 36
211 1360 16 29 4 s
212 1018 21 39 2 1
213 1474 13 21 4 4
214 928 . 13 20 3 2
W15 THEBAT 23 TS L2838 LD S 3
216 4160 26 47 17 13
211 2393 28 48 9 n

218 . 1600

- -

21 35 3 3

pane 22

512 619 1566 3852 T129 1371
17 16 16 25 51 13

2 1 3 6 20 2
18 17 29 3s 71 15
27 39 3s 3s 124 29
3 3 S 20 28
2 1 9 12 3s
.0 1 T 9 19
2 o K 14 27
7 9 0 28 34
9 14 28 o 39
19 27 34 39 0
3 4 9 18 36
1 1 7 23 33
3 3 9 19 20 } .0
2 3 6 16 19 ¥'g '?.»-«‘-w.
10 11 20 38 33 13"”"i3 VRS R
9 1t 48 36 41 12 14
7 ] 17 41 41 1o 9 14
2 2 ] 15

-

5 O = W o

: NNudi%

D D
Rk b b rrlet VTR ek
bl Ay ST ""’"""“

m e me memmme e e we e e e Gt e e e mE e WG T e

nZn 4472 1h2R L1732 $64013 2955




. fec9y  9.19v,39 ufmtr feport 4 page 23 _2
hbw87vhe data set j1I . tabte | ) .
' N ; S L. row  °*

i7) 218 29 220 22 . z%z Wiagaly 2pe 2 5 T za o .7 -total
L T - an ar ws oo a._., .-—-- S amwmame mmectdie wavad T-- -l wn ’ - e - - - ‘: - ...--.------- H
199 1600 1989 3366 2377 23i l";“stz- 13081 483 “afbs  1%e - . 72602
200 13 e 12 9 w3 e « 01 e 5296
2n1 2 1 s 2 1 ] I R 2 11 s87
202 20 H9 16 11 r9 'S5 [ s’ b o 19 5221
203 36 &1 25 19 14 ‘9 1 ' e 1926 °
204 3 3 7 4 2 1 ' b g < 843
205 2 2 6 3 2 .0 i ] 4 111
206 2 h s 2 2 0 : 7 t 690
207 2 7 4 22 ‘A I 5 5 826
208 7 g .16 6 716 1 i : 1935
209 23 4% 30 15 o 6 1 18 4404
210 24 : 32 21 18 ;9 i 5 8n3a
211 8 . 11 5 4 12 : b 1619
212 s i 12 9 4 ‘0 I fe 1288
213 16 12 10 T 2 i % 1739
214 9 | 14 8 V' S ‘2 1165
215 " 17 3 - 0 U* 5397 ¢
216 16 - 2 " 4840
217 24 2 6 : 2947
218 0 1 ) _ ‘2 v 3 1948

S i aai ees TR L H U A ST et AL "“' 8

S gk s B : A m a&m mm;ggg

(1]
221
222
223

2795
2697

ERAN

3ol L WA

......

s e

+J

U e er e et e am o an i am S - -




Cormtig tdoge e tabed viseh Teaps by puat puse 1o 1 o8 ot c0Y
\ -

2517 , lsoo 1304 - 1366 1401 13287 1322 949 3737

hdyercU 9¢19379 ufmer report 4 page 24
hboBlvhc data set jl table 23 .

i7) 199 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 21% 216 217
199 0 2138 795 1061 1R18 828 1239 969 989 962 2156 11188 6917 1021 187 667 3141 2887 1716
200 2129 0 20 42 26 15 26 22 19 11 21 103 10 11 6 5 18 14 - 13
<201 801 20 0 21 20 10 19 13 15 8 1t 95 S 4 4 4 10 17 1
202 10066 “2 21 o 27 13 21 17 11 12 22 137 7 6 6 4 14 16 12
203 1AL4 26 21 26 ] 28 31 19 27 14 15 144 17 13 9 6 13 18 19
204 823 14 11 13 28 o 16 14 R 13 36 136 6 6 a 8 19 4l 22
205 1231 26 19 20 31 16 0 26 16 22 24 167 10 6 7 6 25 32 26
206 981 22 14 18 18 15 26 ] 20 17 18 an 6 7 5 6 25 23 16
207 971 19 14 11 27 17 16 19 o 23 25 123 7 7 - 6 8 2% 28 23
208 970 11 7 12 13 14 23 17 22 Q 31 70 9 9 10 6 20 67 19
299 2163 21 11 23 15 35 24 19 25 31 0 19 28 21 18 17 36 38 4R
210 11200 103 95 138 143 136 167 88 123 70 80 0 133 15 41 45 61 87 97
211 693 10 5 6 18 6 10 6 7 ? 28 132 0 10 6 6 18 19 13
212" 1006 12 4 6 13 7 6 7 7 9 22 15 9 0 13 9 12 14 14
213 801 6 - 3 6 a 8 6 5 6 9 19 41 6 12 0 10 12 13 14
214 566 5 4 5 .1, 8 106 5 9 6 16 45 7 9 10 0 22 18 18
215 3132 17 10 14 12, 19 2% 25 24 20 37 60 18 12 12 22 ] 7R 57
216~ 2889 15 17 16 - 18. 41y 33 23 28 67 38 8R 19 13 13 18 8 0 52
217 1701 13 1o 12 19 . 22 26 16 23 19 48 97 13 14 14 19 57 51 0
218 1475 9 4 10 13-~ 10 9 6 11 11 20 64 8 13 19 16 27 27 41
219 1580 8 4 7 9 . 10 9 8 8 13 25 68 T 8 A 12 57 40 28
220 1941 8 7 9 9 12 10 11 12 15 27 57 14 13 11 15 37 3a 37
221 15861 4 4 3 T - 6 3 S 6 11 35 S 8 9 8 2T 20 21
222 1422 3 1 3 4 1. 3 2 3 4 7 29 2 % 5 3 11 15 9
223 492 1 1 1 2 2 2 1 2 2 4 16 1 2 2 2 12 9 6
224 887 4 2 2 4 5 4 S 4 4 13 22 2 3 4 S 29 21 9
225 1845 5 5 5 10 9 1o 7 10 9 22 45 6 7 7 9 37 36 3o
226 689 4 2 3 3 4 4 4 5 4 7 26 2 2 2 4 30 20 9
227 663 4 2 T2 1 3 3 2 3 3 a 19 1 3 1 3 25 11 7
228 1365 4 2 3. 3. 3 4 S 3 S 12 21 3 .2 3 3 25 23 9

229 922 3 1, 2 4 . 2 32 3 3 7 17 1 1 L2 3 19 10
49898 1116, 2330 1787 1458 2818 1059 1048 . 3942 2402




')("‘C"o Yal639

'hho"7vhc
i7) 218 219
199 1457 1585
200 9 7
201 ] 4
202 10 6
203 13 9
204 10 10
208 9 9
206 7 8
207 11 9
204 10 13
209 28 25
210 63 67
211 9 7
212 13 9
213 19 8
214 16 12
215 26 58 -
216 - 27 40
217 41 28
° 218 0 25
219 25 o
220 32 36
228 14 a7
222 10 10
223 4 7
224 1t 19
225 1n 39
226 7 16
227 s 14
228 7 16
229 7 1
1923
2124

utmtr

data set j1

220
1948
8
8
8
10
12
10
11
12
15
27
57
13
12
12
15
37
39
a7
32
36
0
40
16
9
17
30
12
8
15
10

2515

221

1578

(W
aaamm.—ueuowuu&a

N ey
0~

is

report
tabl
222 223
1403 499
3 1
1 1
3 1
4 2
1 2
2 2
2 1
3 2
4 1
7 X
29 17
3 1
4 2
4 . 2
4 - 2
11 11
15 9
9 4
9 %
10 7
16 io
28 23
0 " 10
10 V]
9 8
28 27
6 S
2 3
20 15
6 S
1656 .
684

4

e 13

N o

1213

2434

226 221
690 674
4 4
2 2
2 2
3 2
4 2
4 3
4 2
5 3
4 3
8 9
26 18
2 2
2 2
2 2
s 2
30 26
20 1t
9 7
7 $
56 i
12 e
10 6
6 3
5 2
19 9
24 19
0 13
14 0
14 22
13 13

966
888

row

22e 229 total

1362 927 49902

3 3 2566

2 1 1124

3 1 1501

4 4 2333

3 2 1297

4 3 17715

4 2 \ 1381

4 3 R 1439

s 3 \\ 1409

11 8 2R25

22 16 13299

2 2 1055

2 2 1311

3 2 1059

3 2 948
25 19 3930 -

213 1¢ 3741

7 7 238¢

7 6 1919

L6 12 2128

1s 10 2509

23 12 2001

20 & 1677

16 4 676

15 11 1213

' 48 20 2446

14 13 964

22 13 B17

0 30 1722

30 0 1148

1718 )
1154 114574




Cannteg ho) g

hdoc )

i/)
199
2N0
201
202
2n3
204
205
2006
207
208
209
210
211
212
213
214
219
216
217
218
219
2290
221
222
223
224
225
226
227
.220
229 '

CE N I A NLENY I I |

Ye1739

nhou*"7vne

199 200
0 L1748
1675 0
269 10
1142 518
1370 34
145 2
181 a4
415 16
237 S
1100 16
2594 35
6586 113
166 3
35%6 4
618 [
617 -5
3458 36
24171 24
1441 15
9513 7
1060 8
2058 14
1657 7
1447 4
252 2
895 S
15488 8
354 3
345 2
1026 3
Sr6 2
37049

2199

LN LR R FITT N LIV

utmtr
dota set jI
20l 202 203
200 1176 1457
9 1% 45
0 11 9
11 0 41
10 40 1]
1 4 4
2 4 6
4 12 10
2 3 ]
4 217 22
A 52 43
19 128 230
0 2 4
1 3 4
1 s 9
2 4 6
9 2R 3s
10 25 32
5 15 25
2 9 1
2 9 12
3 14 22
2 7 10
2 4 6
0 1 1’
2 6 6
2 8 16
1 3 2
0 3 2
| . 4 4
1 2 3
396 2082 '
1685

report &4

table S
204 205
143 224

N

00O ~OO0O~NCm AP ANCOO ~OWer e GO VN =N
N

O ONNm e NNNWRrRRrRO =0 O Ve NO~ AR -~

atbnel L N

206

500

e bt pue

NN

naqe

207 208
204 1249
17

4
22
26
4
7
19
6
o
73

OrmmNdm e NWNNNDIONm e N DIWD e NN A
~

26

209

2844

3943

211 212 214 215 216 217
176 395 633 644 3779 2415 1586
2 s 5 6 39 25 16
0 2 1 1 7 7 s
2 3 7 7 30 26 16
o 5 8 14 s 31 27
0 1 1 2 5 6 3
0 1 1 2 5 6 4
0 1 3 3 17 13 8
0 1 1 3 9 8 s
3 4 10 14 4 107 2n
8 12 24 42 101 85 80
L7 22 32 67 146 131 104
0 1 1 1 6 4 4
1 0 s 4 6 s s

1 4 ] 1 s 13 -
" 3 10 0 37 18 17
3 - 8 25 29 0o 175 81
3 ‘9 13 20 171 0 12
3 7 13 17 10% 54 0
1 5 10 14 34 23 36
1 3 6 13 16 40 2%
3 812 12 95 - 6k 53
2 3 10 9 5A 29 32
1 2 S 5 24 23 12
l ‘0 2 1 10 s s
0 3 4 s 51 35 13
2 3 9 100 70 48 39
0 1 1 2 21 14 5
0 1 t 2 21 ' s
0 2 3 3 30 21 A
0 1 1 1 22 9 s
235 857 s086 2310

967 3510

516




T T - N A ulmer report 4 Paqe 21
4

‘nhbr7vhc data set 1 table s

row
i/) 218 219 220 221 222 223 226 225 226 221 22R 229 total
199 1095 10971 209 1780 1599 282 1000 1651 3176 394 1043 626 39247
200 10 8 15 8 4 1 6 7 3 F] 4 2 2166
201 1 1 5 2 1 0 1 3 0 1 0 1 385
202 10 6 15 8 3 2 ] 9 1 2 3 2 1623
203 12 10 24 15 6 1 S 13 2 3 3 3 2122
204 2 1 3 1 0 0 2 2 ] 1 (4] (] 213 |
205 1 2 2 1 1 0 1 2 0 1 0 1 260
205 2 4 6 3 1 1 2 5 1 1 2 1 603
207 3 1 4 2 1 1 1 k] 1 1 0 1 339
2nd 13 13 33 13 6 1 n 16 4 1 6 2 1669
209 36 40 6n 34 20 4 22 47 a 6 17 ] 3674
210 52 54 9n 49 28 6 34 52 12 10 16 11 8418
211 1 2 4 1 2 0 0 2 0 1 1 0 236
212 4 3 S 5 2 0 2 3 0 1 1 1 458
213 9 7 12 11 S 2 ] 6 2 2 2 2 v A27 . ’ ) :
214 12 9 18 12 4 - 1 6 10 3 1 4 1 86R
21% 40 105 96 63 26 11 12 67 2n 19 33 22 4855 : o
216 28 - 40 65 34 19 7 28 46 10 9 16 9 3449 .. :
217 27 24 54 26 13 4 13 27 s 6 7 5 2138 . ! '
21u 4] 13 30 16 - 10 2 12 17 k| 2 5 5 1320 ’
219 21 0 40 20 10 4 16 41 A 7 8 10 155% :
220 32 37 o 118 35 6 26 42 1n 7 13 11 2911 ’
221 15 17 53 0o 40 21 39 52 8 4 20 12 2197 - '
222 8 13 26 50 (4] 9 14 3s 6 3 20 5 1783
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TESTING OF ALTERNATE PARKING CONDITIONS




4.0 TESTING OF ALTERNATE PARKING CONDITIONS

41  Introduction

As part of the analysis undertaken for the Cambricge vehicle trip reduction program, sev:ial
parking conditions were tested to determine their potential impacts on commuter mode share,
and to compare their potential impacts with baseline conditions and with the proposed vehicle
trip reduction ordinance.

Five conditions were tested. The purpose of these tests was to glean by how much travel
behavior, in terms of the percentage mode shares used to commute to work in Cambridge,
would need to change to reflect the constraints imposed by two types of parking freezes as
compared with the proposed ordinance. While the results of the analysis provide useful
information concerning the hypothetical impact of various parking programs, tke analytic
approach used in this investigation was necessarily limited and needs to be described.

Following this narrative discussion of the test runs and results are a series of figures that depict
the results and demonstrate the comparative impact of the five parking conditions tested under
vaiying development scenarios.

4.2 Analytic Approach

The parking conditions identified for testing again involved the use of the pivot point model, as
discussed in Section 1. However, the tests were set-up to "observe” what the made shares
would need to be to reflect the parking constraints imposed on the model by the test. In other
words, the model would provide an output of travel behavior without determining whether the
observed mode shifts are practical or doable, or could be supported by the existing transit
infrastructure. The model only presented a forecast of the degree to which travel tehavior or
mede shares would need to change to reflect the conditions mandated by the parking program
tested.

The journey to work JTW) mode share data that was used in the model reflected information
from the 1980 census. The more recent 1990 federal census mode share data is not yet available.
(The employment and travel elasticity or coefficient information was based on recent 1990
surveys.) Therefore, the baseline parking conditions that were defined for Cambridge may not
reflect current and actual 1991 travel behavior.

With the exception of the baseline or current condition scenario, each parking condition was
assessed under a future condition involving the construction of between zero and 8 million
square feet of development over a ten year period (zero and 16 million square feet of
development over a twenty year period), and includes office, retail, research and light industrial
uses. This level of development is based on about 7 million square feet of new development
that has been proposed for Cambridge, in addition to the approximately 1 million square feet of
development that has been under construction or completed since 1990. Eight million square




feet of development over ten years represents an historical high for development in Cambridge
as described in Section 5. , ~

43  The Parking Conditions Tested

As mentioned above, five parking conditions were tested. These included:

A baseline condition

Future parking based on prevailing mode share trends, i.e., current trends

A parking freeze at the year 1990 (or current) inventory

A parking freeze at the 1990 inventory plus a 20 percent increment of
additional parking :

5. The proposed Cambridge vehicle trip reduction ordinance

o

Following is a further discussion of each of the five programs and the results of the analysis
performed.

43.1 A Baseline Condition

A baseline condition was established with the available data to develop the baseline mode
shares for the journey to work trips in Cambridge. As discussed in the analytic section, the
available data were comprised of information from 1980 and 1990. For example, the journey to
work (JTW) mode share data that was used in the model reflected information from the 1980
census. The employment and travel elasticity or coefficient information was based on recent
1990 surveys. The baseline parking conditions that are reflected in the analysis therefore may
not reflect current and actual 1991 travel behavior.

With a total employment base that is estimated at 102,000, the results of the test are shown on
the attached Table 1.

The commuter mode shares indicated in the analysis include 42.3 percent for drive alone
commuters, 17.2 percent for drive with others (carpooling or vanpooling), 20.5 percent using
transit and 20.5 percent using "other” (predominantly walking with some bicycle).

The test also estimated the VMT at 969,000 vehicle miles per day (VMT) travelled by commuters
who work in Cambridge. (This baseline represents VMT that is generated by workers who are
employed in Cambridge and which reflects 30 percent of the total VMT (3,285,000) generated in
Cambridge by all types of trip-making. These other types of Cambridge trips include
Cambridge residents who work outside of Cambridge, Cambridge home- based non-work trips
and Cambridge non-home based work trips.) The test run also estimated the number of
commuter vehicles at 52,200, which would presumably represent long-term parking and the
number of spaces required. (This estimate compares very closely with the 1990 inventory of off-
street parking in Cambridge which listed the number of spaces at 51,830.) These data reflect a
commuter to vehicle ratio of 1.95.
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432 Future Parking Based On Prevailing Mode Share Trends - Current Trends

This parking condition represents the first assessment of a future test case under which an
additional construction of 8 million square feet of new development over ten years (and 16
million square feet over twenty years) is assumed. As discussed in the analytic section, the
development includes office, retail, research and light industrial uses. This level of
development is based on about 7 million square feet of new development that has been
proposed for Cambridge, in addition to the approximately 1 million square feet of development
that has been under construction or completed since 1990. The potential amount of new
development and the type of development that are expected were based on forecasts by the
Cambridge Community Development Department. However, it is important to note that the
schedule for the implementation of this development cannot be specified, particularly given the
current uncertainties in the real estate industry and the economic recession. Therefore, the tests
were performed with three different development rates: 4 million square feet over 20 years, 8
million square feet over 20 years, and 16 million square feet over 20 years. The figures
following this text illustrate all three scenarios and also include a no development scenario, as
well. '

The discussion below summarizes travel conditions following the construction of 8 million
square feet of new development. The test assumes that the mode shares exhibited in the
Baseline Condition would not ckange considerably, and generally reflect modes of travel that
now include the proposed new development.

The results of this analysis are shown on Table 2. Cambridge employment would increase to
about 129,000 or an increase of 27 percent from the 1990 employment. This estimate is based on
standard employment generation factors for the type and amount of development forecasted.

The mode share values are somewhat different from the Baseline Condition. This is due to the
relatively higher number of new employees (of the 27,000 employees generated by the new

development) who originate outside Cambridge and other inner metropolitan core .

communities, and who have higher drive alone mode shares. The commuter mode shares that
result from this test include 43.9 percent drive alone (a change of 1.9 % from the baseline

condition), 17.4 percent drive with others (up 0.2 %), 22.4 percent using transit (up 1.9 %) and
16.3 percent use other (down 3.7 %).

Along with these mode share results, the model estimated the number of long-term parking
spaces, i.e., commuter related long-term parked vehicles, at about 67,900. This reflects an
increase of 16,100 spaces over tte Baseline Condition (which uses the current 1990 off-street

parking inventory), or about :wo new spaces for each additional 1,000 square feet of
development.

The vehicle miles per day (VMT) travelled by commuters who work in Cambridge was
estimated at 1,203,000; this estimate represents a 24 percent increase in VMT over the baseline
conditions. This estimate is consistent with the CTPS year 2010 forecast of a 26 percent increase
in Cambridge VMT over current levels. The data reflect a commuter to automobile ratio of 1.90.
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433 A Parking Freeze At The 1990 or Current Inventory

Unlike the previous test condition that assumed no transportation management controls, so that
current Baseline trends would continue into the future, this parking condition tests the modal

shift impacts associated with a parking cap or freeze that is fixed at the current 1990 inventory

of off-street parking spaces in Cambridge, which represents a supply of 51,830 spaces. Similar
to the previous test, this parking condition was tested under three different development rates:
4 million square feet, 8 million square feet, and 16 million square feet, each over a 20 year
period. The figures following this text illustrate all three results and also include a no
development scenario, as well. S

The discussion below focuses only on the conditions represented by an additional construction
of 8 million square feet of new development, which reflects an employment base of 123,000.

The results of this test must be interpreted with care. As discussed in the introduction, the
purpose of testing alternate parking conditions is to glean by how much mode shares in
Cambridge would need to change to reflect the parking constraints that were imposed on the
model. For instance, the model was "instructed" to accept an input of 8 million square feet of
new development and to calculate the necessary mode shares required with a parking cap of
51,830 spaces without determining if these mode shifts could actually be achieved, or could be
supported by the existing transit infrastructure. The model only presented a forecast of the
degree to which travel behavior would need to be adjusted to reflect the parking constraints.

The results of a test of 8 million square feet of development are shown on Table 3 and
demonstrate that mode shares would need to change considerably. For example, drive alone
commuting would need to drop to 29.9 percent (down 14.0 % from the Future Condition Under
Prevailing Trends condition). The other modes of commuting would necessarily have to
change upwards. Driving with others was estimated to increase to 20.9 percent of commuters
(up 3.5 %), transit use was estimated to increase to 31.5 percent (up 9.1 %) and "other" would
represent 17.7 percent (up 1.4 %). :

As shown on the table, these percentage changes would represent a fundamental shift in
commuting behavior as compared to either the Baseline Condition or Future Condition Under
Prevailing Trends. Large numbers of commuters would have to change modes. Based on this
test, almost 18,000 additional commuters in Cambridge could not drive alone, with about 11,800
commuters estimated changing to transit, 4,500 changing to some form of ridesharing and 1,700
commuters using some "other" mode such as walking or bicycling.

The model also estimated VMT under this parking condition and amount of development, with
the vehicle miles per day (VMT) travelled by commuters working in Cambridge estimated at
952,000. This estimate is considerably lower than the Future Condition Under Prevailing
Trends (1,203,000 VMT), and even lower than the Baseline Condition (969,000 VMT).

To achieve the magnitude of commuting changes reflected in the above data would be
unprecedented and highly unlikely. The likelihood that an absolute parking freeze would
substantially curtail or even freeze future development in Cambridge is strong, as evidenced by
the extremely high comw.uter to automobile ratio that is reflected in this parking test (2.49). In
the absence of 8 million square feet of development in 10 years (or 16 million square feet of
development in 20 years), the observed impacts of a parking freeze would not be realized.
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Furthermore, a parking freeze that deters development in Cambridge and causes such
development to locate elsewhere in the region would likely result in an overall net increase in
regional VMT.

434 A Parking Freeze At 1990 Levels Plus An Increment Of Additional Parking

Under this parking test, a parking cap or freeze would allow for some increase in the supply of
off-street parking beyond the Baseline Condition. The parking test assumed a 20 percent
increment to the Baseline inventory. The 20 percent factor was taken from the proposed South
Boston parking cap plan. This assumption resulted in a parking freeze of 62,200 spaces. This
would represent 10,400 spaces more than the Baseline Condition and the previous absolute
parking freeze condition tested.

As before, three different development rates were tested. All three are shown in the figures
following this text and again include a no development condition, as well. The discussion
below focuses on the conditions that would exist under this parking freeze option with an
additional 8 million square feet of new development. Again exercising the same care in
interpreting the results as discussed previously, Table 4 summarizes the test results. .

Drive-alone commuting would need to drop to 39.2 percent; a decrease of 4.7 percent from the
Future Condition Under Prevailing Trends that was tested. This modal change would reflect
almost 6,100 Cambridge drive-alone commuters having to switch to another mode. The
number of commuters who rideshare was estimated to increase to 18.1 percent, or an increase of
0.7 percent or 930 commuters. Commuters using transit was estimated to increase to 26.2
percent, or an increase of 3.8 percent or 4,950 commuters compared to the Future Condition
Under Prevailing Trends that was tested. '

The model also estimated the vehicle miles per day (VMT) travelled by commuters working in

Cambridge at 1,116,000. This estimate falls between the Future Condition Under Prevailing

Trends (1,203,000 VMT) and the Parking Freeze At The 1990 Inventory (952,000 VMT).

The commuter to automobile ratio reflected in these test data is 2.07. The mode changes that are
required under this test are considerably less dramatic than the previous parking cap condition.

The two parking freezes that were tested indicate that under very controlled computer test
conditions, commuter mode shares would need to change considerably if future development
were to occur. However, the computer model is unable to resolve several significant issues
raised by the 1990 Clean Air Act Amendments.

* How and by what degree would these or any other type of parking freeze affact future
development in Cambridge?

* How and by what degree would a parking freeze in Cambridge cause some additional
development to divert to another community in the region without a freeze?

* If additional development were to occur in other communities because of a Cambridge

parking freeze, by how much would regional VMT actually increase, thereby
compromising the goals of the parking freeze to control VMT and improve air quality?
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o At what level should a parking cap be set, and what transportation and development
objectives is it trying to meet?

Parking caps are compelling because they are conceptually simple. However, while a parking
cap may be simple to comprehend or explain, as indicated by the issues listed above, its
effectiveness to achieve real air quality benefits is questionable. This is due to the likelihood
that a parking freeze could cause dzvelopment to relocate to other areas in the region, thereby
increasing VMT and compromising air quality, and also due to the uncertainty that the existing
public transportation infrastructure in these areas could accommodate the necessary mode
shifts.

4.35 The Proposed Cambridgze Vehicle Trip Reduction Ordinance or VIRO

The proposed Cambridge Vehicle Trip Reduction Ordinance was developed as a
comprehensive program of transportation measures that would equitably manage existing and
future vehicle miles of travel (VMT) in Cambridge and at the same time improve the support
structure for educating and assisting affected populations to achieve the intended mode shifts.
The proposed ordinance was designed to improve air quality by implementing a series of
measures that reduce or control the growth of VMT by primarily promoting the use of alternate
modes to single occupant use of an automobile and improving opportunities for local
employment. The measures constituting the ordinance are equitable and broad-based because
they directly affect all the travel markets and land uses in Cambridge. By contrast, conventional
parking freezes are directed at commercial and/or employee parking demand without affecting
residential parking demand or driving behaviors and without providing support systems
necessary to achieve the intended mode shifts.

The ordinance addresses ti'a.vel produced by the following Cambridge travel markets:
* Residents
¢ Existing employees
* Future development, and
* The City of Cambridge (official city business)

The ordinance also includes measures that address general private and public sector mobility
issues within the City, in addition tc measures that rely on the use of clean fuels.

A critical feature of the ordinance axd one of its primary goals is the ability of the ordinance to
achieve trip reduction and air quality benefits immediately upon the effective date of the
ordinance. (A parking freeze is dependent upon additional development to achieve beneficial
impacts on VMT or air quality.) Many of the measures in the ordinance along with their
implementation schedule lend themselves to achieving quick results, with the ordinance’s
effectiveness further improving over time as additional measures in the program are phased-in.




Following is a list of ordinance measures and daily VMT reductions that are expected to occur
within several years of the ordinance becoming effective. The Vehicle Trip Reduction or VIR
measure of the ordinance is discussed separately.

Measure Daily VMT Reduction.

A.1 Community Mobility Program 13,500 (by year two)

B.1 Unregulated On-Street Parking 35,000 (by year two)

D.1 Resident Parking Zones 7,000 (by year two)

E.2 Local Employment Opportunity 17,000 (by year five)
34,000 (by year ten)

The ordinance’s ability to generate immediate and progressively greater reductions in vehicle
travel (i.e., daily reductions in VMT of 55,000 immediately to 89,000 by year 10, exclusive of the
Vehicle Trip Reduction Measure or VIR also included in the Ordinance) make it supericr to the
highly uncertain results derived from a parking freeze program. As discussed in the preceding
two sections, parking freezes are targeted at new development or expansions of existing
development, and then only after the freeze threshold is reached, sometimes many years after
the freeze is implemented. Contrast this highly limited, all or nothing approach of the parking
freeze to the broad-based application of the ordinance.

Following is a more analytical discussion of the Vehicle Trip Reduction measure (VTE) of the
ordinance which demonstrates the superiority of the ordinance to a city-wide parking freeze.

e The VTR Measure of the Ordinance

The VTR Measure reflects an employer based (existing and future employers) trip -

reduction program that relies on the individual employers in Cambridge to develop
their own transportation management plan to reach a community-wide mobility
standard. The measure tested and included in the Cambridge Ordinance is discussed
in detail under Measures E.4 and F.1 of the ordinance. '

The measure that was tested was an annual-based program that requires employers
(firms of 50 or more employees) to develop and implement vehicle trip reduction
plans designed to meet a commuter mobility standard that was structured on an
employee to vehicle ratio calculated for journey to work trips only. The standard, once
defined, could remain fixed, or it could be adjusted upwards (or downwards) based on
the prevailing transportation and market information that would be generated
annually as part of the measure.

Again, three different development rates were tested. All three are depicted on the
figures following this text and also include a no development condition, as well. The
discussion below focuses on the conditions that would exist with the VTR measure in
the first two years of the ordinance, and to this was added a pro rated amount of new
development over the first two years of the program (based on an additional & million
square feet of new development in ten years). The VTR measure also reflects an
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annualized increase in the commuter mobility standard of 2.5 percent in the first two
years. The Baseline Condition was used to set the initial mode shares and level of
employment involvement.

The results of the analysis indicate that the measure would achieve immediate
reductions in VMT that represent a daily savings of 24,000 miles of travel from existing
development and 27,000 miles of travel from new development (see Table 5) by the
second year of the measure.

At first glance, this reduction may appear modest in comparison with the parking
freeze scenarios. It is important to note that it represents only the first two years of the
program, and unlike the parking freezes, it is not dependent on new development to
achieve reductions in VMT. In contrast to parking freezes, the VIR measure will
achieve immediate results because it is addressed both to existing and new
development.

Table 6 indicates the potential effectiveness of the Vehicle Trip Reduction measure if
the VTR commuter mobility standard continued to increase by 2.5 percent annually
each of the first five years and by 1.0 percent annually thereafter. Table 6 reflects
prevailing conditions after ten years of the VTR measure. The mode shares reflect a
considerable change over the ten year period. The drive alone share would drop to
34.1 percent Other modes would correspondingly increase. Driving with others was
estimated to increase by 3.2 percent, transit users was estimated to increase to 27.3
percent (up by 4.9 percent). The model also estimated the vehicle miles per day (VMT)
travelled by commuters working in Cambridge under the VIR measure at 1,085,000.

As discussed above, the VTR measure would result in a daily VMT of 1,085,000 by year ten or a |

savings of 118,000 daily VMT relative to the Current Trends scenario. Yet, the VIR measure is

only one element of a comprehensive, broad-based ordinance. The other measures in the . -

ordinance regulate currently unregulated parking spaces, discourage cross-town vehicle trips
during the work week, facilitate opportunities for residents to find jobs in the City, expand the
Commuter Mobility Program, and create a Bicycle Mobility Program. (Notably, the measures in
the ordinance are largely self-funding).

Taken together, the other measures under the VITRO will eliminate an additional 89,000 daily
VMT over the VTR measure and result in a daily VMT of 996,000 and will not be dependent
upon new development. (The impacts of these measures are demonstrated in Section 2 of this
Technical Appendix.) Hence, the impacts of the ordinance represent a significant achievement
in view of the data which indicate an annual growth in VMT of 3 percent in the Region.

As depicted in the following figures, the Vehicle Trip Reduction measure tested demonstrates
the superiority of the Cambridge Trip Reduction Ordinance for achieving reductions in VMT
over a parking freeze program for the following reasons.

e The VTR and other measures of the ordinance would achieve results starting in the

first year. A parking freeze only begins to generate trip reductions with new
development or expansion after the freeze ceiling is reached.
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¢ The VTR measure, as well as many of the other measures, of the ordinance can be
implemented incrementally so that its standard could be adjusted based on actual and
changing transportation conditions. A parking freeze may be simple, but it is
absolute. The ceiling may be too high and do nothing, or it may be too low and freeze
or relocate development. :

* Many of the measures of the ordinance apply to both existing and future development.
A parking freeze primarily impact only the last firms or developers wishing to do
business in Cambridge.

* Finally, the proposed ordinance contains a commitment by the City promptly to study
revisions to its current zoning ordinance as it applies to minimum and maximum
parking space requirements.

The superiority of the proposed Cambridge Trip Reduction Ordinance will be further
demonstrated in the following section.

4.4 Comparing the Parking Programs Under Several Levels of Development

The two types of parking freezes are compared with the Cambridge Vehicle Trip Reduction
Ordinance (and Measure) and Future Parking Under Current Trends for several alternate rates
of development. The results of each of these scenarios tested are shown on several figures,
labeled Figures 4.14.4.

4.4.1 Development Scenarios and Assumptions

Each of the parking progréxﬁs was analyzed for four levels of development in Cambridge. The

amounts of development assumed included no development, 4, 8 and 16 million square feet of -

new construction over a twenty year period. (Eight million square feet of new development
occurred in Cambridge during the 1980’s; a period of unprecedented high growth for the City
and region as discussed in Section 5.)

Other technical assumptions assumed in the analysis included:

* Development is assumed to occur evenly over the 20 year period. For examgle, four
million square feet of development over twenty years is assessed at an annualized rate
of two hundred thousand square feet.

¢ Each parking program assumes an initial starting point of 969,000 vehicle miles of
travel per day (VMT). This baseline represents VMT that is currently generated by
workers who are employed in Cambridge and which reflects 30 percent of the total
VMT (3,285,000) generated in Cambridge by all types of trip-making. These other
types of Cambridge trips include Cambridge residents who work outside of
Cambridge, Cambridge home- based non-work trips and Cambridge non-home based
work trips.
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The Parking Freeze at the Current Inventory (F1) is fixed at the 1990 off-street parking
inventory of non-residential spaces and is estimated at 51,830 spaces.

The Parking Freeze at the Current Inventory plus an Increment of 20 percent (F2)
option takes the current inventory (F1) and includes an additional 20 percent in the
eligible freeze inventory. The parking ceiling that results under this option is
estimated at 62,200 spaces. :

The Cambridge Vehicle Trip Reduction measure (VTR) of the ordinance is based on
the measure proposed in the proposed Cambridge SIP ordinance program, which is
applicable to existing employees and new development and is based on a City-wide
auto efficiency rate (AER) or standard. The program tested assumes that the standard
increases annually by 2.5 percent each of the first five years and by 1.0 percent
annually thereafter.

The Cambridge Trip Reduction Ordinance option (VTRO) includes the vehicle trip
reduction measure (VIR) in addition to the other measures included in the proposed
Cambridge SIP ordinance. In addition to the (VTR) measure outlined above, the
program includes a range of measures that would take effect at different times as
summarized below. (Also see Section 4.3.5.) Each of these programs was added to the
VTR option to generate the overall impacts of the VTRO program.

Measure Daily VMT Reduction ~ Year Implemented
Community Mobility Program 13,500 1
On-Street Parking Restrictions 35,000 1
Resident Parking Zones 7,000 1
Local Employment 16,500 5
Local Employment 16,500 10

Results of the Analysis

No Development Scenario - Figure 4.1

¢ The Vehicle Trip Reduction Measure (VTR) and Ordinance (VTRO)
options operate to achieve lower VMT than existing conditions because
they affect current development and driving behavior.

o The freeze programs only affect new development and therefore have no
impact under this no build development condition.

Four Million Square Feet Development Scenario - Figure 4.2

¢ The Vehicle Trip Reduction Measure (VTR) and Ordinance (VTRO)
options still result in lower VMT than existing conditions or either parking
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. freeze scenario despite the addition of four million square feet of new
development over twenty years.

- o The Freeze plus 20 percent Increment (F2) option has no affect on VMT as
four million square feet of development would genetate fewer parking
spaces than allowed under the freeze ceiling.

¢ The Freeze at Current Inventory option (F1) maintains VMT at current
conditions (969,000), which is higher than the VIR and VIRO options.

Eight Million Square Feet Development Scenario - Figure 4.3

o The Cambridge Vehicle Trip Reduction Ordinance (VTRO) results in lower
overall VMT than all other options over the twenty year period. The VMT
under the ordinance is still lower after twenty years than the initial
baseline level VMT of 969,000.

* The Vehicle Trip Reduction (VTR) measure alone (i.e. without :he other
components of the VTRO) and the Freeze at Current Inventory (F1) are
comparable over the first ten years, each resulting in VMT similar to
current levels. For years eleven through twenty, VMT under the Vehicle
Trip Reduction measure rises from 973,000 to 1,025,000, while VMT under
the Freeze at Current Inventory (F1) essentially remains unchanged.

o The Freeze plus 20 percent Increment (F2) option has no effect on VMT
over the first ten years as four million square feet of development would
require fewer parking spaces than allowed under the freeze ceiling. For
years eleven through twenty, the freeze option (F2) would lower VMT
compared to current trends from 1,203,000 to 1,145,000.

Sixteen Million Square Feet Development Scenario - Figure 4.4

e Without a transportation management program, VMT under Current
Trends and over twenty years would increase by 50 percent to 1,454,000. -

* The Vehicle Trip Reduction Ordinance (VTRO) would achieve lower VMT
than the Freeze plus 20 percent Increment (F2) option over twenty years
with VMT estimated at 1,135,000 in year twenty.

* The Vehicle Trip Reduction Measure (VTR) would offer lower VMT than
the Freeze plus 20 percent Increment (F2) until year fifteen. After year
fifteen, VMT under the Freeze (F2) would remain stable at 1,144,000 while
VMT under the VTR program would increase to 1,224,000 in year twenty.

 The Freeze At Current Inventory (F1) would maintain VMT comparable to
current trends (969,000) throughout the twenty year period, and result in
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lower VMT than achieved under the Vehicle Trip Reduction Ordinance
(VTRO) after year eight.

443  Summary of the Parking Programs Analyzed

The graphs clearly illustrate the superiority of the proposed Cambridge Vehicle Trip Reduction
Ordinance (VTRO) over either type of parking freeze. As the figures make apparent, a parking
freeze will only result in a reduction in vehicle miles travelled if a substantial amount of
development occurs in a community over an extended period of time. Absent that condition, a
parking freeze will not reduce vehicle miles travelled or improve air quality. By contrast, the
proposed Cambridge Vehicle Trip Reduction Ordinance (VTRO) would achieve substantial
reductions in vehicle miles travelled (and improvements in air quality) during the first two
years and would continue to achieve reductions over time with and without substantial
development in the community.
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*k CAMBRIDGE SIP REVISION STUDY Kk
*k %k
*k VMT TESTS OF ALTERNATE PARKING PROGRAMS . %k
dededededededededede dedededededede e dede dedde ok o dedk sk e de d ke dededek e de e dede dedede de e e dedededk de e de e dede sevesek e de e de e de e dede e de
sk %%k
*% Test 1: No Growth over 20 years ek
Kk %k
*k 1 2 3 4 5 *%
ek Kk
%k Baseline/ Freeze Freeze Cambridge Cambridge **
ek Current At Current Plus 20 Z VIR VIR *k
*%* Year Trends Inventory Increment Measure Ordinance *%*
*k (CT) (F1) (F2) (VIR) (VIRO)  **
*k e e e e e e e e e e ek
** Year O 969,000 969,000 969,000 969,000 (1.90) 969,000 **
*k Year 2 969,000 969,000 969,000 945,000 (2.00) 890,000 **
** Year 5 969,000 969,000 969,000 907,000 (2.15) 837,000 **
** Year 10 969,000 969,000 969,000 886,000 (2.26) 797,000 **
** Year 20 969,000 969,000 969,000 843,000 (2.49) 754,000 **
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%k Test 2: 4 Million Square Feet of Development over 20 years *k
*k Kk
*k 1 2 3 4 5 *%
* Kk
** Baseline/ Freeze Freeze Cambridge Cambridge **
*k Currént At Current Plus 20 % VIR VTR *k
*%* Year Trends Inventory Increment  Measure Crdinance *%*
*% (CT) (F1) (F2) (VTR) (VTRO)  **
KK e e e e e e e e B e e e e e Kk
*%x Year O 969,000 969,000 969,000 969,000 (1.90) 969,000 **
** Year 2 981,000 966,000 981,000 956,000 (2.00) 901,00C **
%% Year 5 1,001,000 966,000 1,001,000 938,000 (2.15) 866,000 **
** Year 10 1,033,000 964,000 1,033,000 941,000 (2.26) 852,000 *=*
** Year 20 1,074,000 958,000 1,074,000 922,000 (2.49) 833,000 #**
sk s e sk sk ke e e e e s e e ek e e s e s s e o e e sk sk e o ok e sk koo s e e e e e e o i e e e e e e e sk e ok e s sk e e e e e e e e e e sk e sk ke e o
ek Kk
*k Kk
*k Test 3: 8 Million Square Feet of Development over 20 years %ok
ok Kk
Fk 1 2 3 4 5 %%
*k *k
*k Baseline/ Freeze Freeze Cambridge Cambridge **
dek Current At Current Plus 20 2 VIR VTR *k
** Year Trends Inventory Increment Measure Ordinance **
*k (CT) (Fl) (F2) (VIR) {VIRO) %%
Y e mm e ———————————————— e —————— kk
*%x Year 0 969,000 969,000 969,000 969,000 (1.90) 960,000 **
*%* Year 2 990,000 966,000 976,000 964,000 (2.00) 909,000 **
%% Year 5 1,033,000 964,000 1,033,000 967,000 (2.15) 895,000 **
** Year 10 1,074,000 958,000 1,074,000 973,000 (2.26) 884,000 **
%% Year 20 1,203,000 952,000 1,145,000 1,025,000 (2.49) 936,000 **
ek ek
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k& Test 4: 16 Million Square Feet of Development over 20 years 4 ek
Kk dek
ki 1 2 3 4 5 %k
ki Kk
Rk Baseline/ Freeze Freeze Cambridge Cambridge **
*k Current At Current Plus 20 2 VIR VIR *k
*% Year ' Trends Inventory Increment  Measure Ordinance **
%k (cT) (Fl) (F2) (VIR) (VIRO)  **
*k - S — - —— ————kk
** Year 0 969,000 969,000 969,000 969,000 (1.90) 969,000 **
. %% Year 2 1,001,000 964,000 1,001,000 975,000 (2.00) 920,000 **
! **x Year 5 1,074,000 958,000 1,074,000 1,001,000 (2.15) 929,000 *x
i *%x Year 10 1,203,000 952,000 1,145,000 1,085,000 (2.26) 996,000 **
** Year 20 1,454,000 971,000 1,144,000 1,224,000 (2.49) 1,135,000 *=*
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Cambridge VIRO Program Assumes:
Schedule of:

Year 2 : Programs Al,Bl,Dl representing 55,000 VMT
Year 5 : Programs Al,B1,Dl & 1/2E2 representing 72,000 VMT
Year 10 : Programs Al,Bl,Dl & E2 representing 89,000 VMT

Programs Used in Calculations:

1. Current Trends -=-===ec--- Files E.3 & Freezel
2. Freeze Current Inventory--File Freeze 2

3. Freeze Plus 207----~=cemwu= File Freeze 3

4. Cambridge VIR File F.1

5. Cambridge VIRO---~—======- Program 4 VIR including above note




PERSON TRIP GENERATION

Proposed Development- 8 Million square Feet over 10 Years

Land Use Amount SF

Empi/1000 Employees

Office 6188000 4.0 24752
. Retall 1010000 1.0 1010
R&D 800000 1.5 1200

Hotel 0
7998000 26962

Employment In Year:

0 2 5 10
102000 107392 115481 128962

20
155924

Proposed Development—- 4 Mil!ion Square Feet over 10 Years

Land Use Amount SF

Emp1/1000 Employees

Office 3094000 4.0 12376
Retail §05000 1.0 505
R&D 400000 1.5 600

Hote! (o}
3999000 13481

Employment In Year:

0 2 5 10
108741 115481

102000 104696

20
128962

Proposed Development—- 2 Miilion Square Feet over 10 Years

Laqd Use Amount SF

Emp1/1000 Employees

Office 1547000 4.0 6188
Retall 252500 1.0 253
R&D 200000 1.5 300

Hote! 0
1999500 6741

Employment In Year:

0 2 5 10
102000 103348 105370 108741

20
115481
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Figure 41 No Developmént In Cambridge Over the Next Twenty

Years
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Figure 42 Four Million FT?Development In Cambridge Over
Twenty Years |
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Figure 4.3 Eight Million FT? Development In Cambridge Over

Total VMT (1,000)
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Figure 44 Sixteen Million FT? Development In Cambridge Over
Twenty Years
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. Parking Test: Table 1
A Baseline Condition

CHANEE 1N PERSON TRIPS

Subgroup

Subaroup Subgroup Subgroup

Subgroup Subg;oup Subgroup Subgr;up Subgroup
- -t ¢ o) e e e 0 Tetoe i B¥ »,-:lr

Sy Tey Rl

2.00 0.0 0.00 0.0

i < :
: " 0.00 ¢
1Carpool: 0.00 0.00 0.00 - 0.00 0.00 - 0.00 i} 0.00 !
TTran o 0.00 |
10ther A 0.0
{CHANGE IN VEHICLE TRIPS h !
{ N
! it Total H
iTotal Esploysent Parking Desand H 52194 |
iTrip Reduction Auto Trips B448 5383 4898 3445 2303 2052 1240 1727 22716 1 32194 ¢
I ~Change in Auto Trips 0 [ RSV IR R v 0 on 0
iNev Trip Reduction Trips - 8448 3363 4898 - 3445 2305 . 2052, 12400 1727 22716 1 32194 |
iPercent Change Auto Trips . 0.002 0.001 0,002 . 0,00 ° ° 0.002 , 0.00Z ~-0.001°  0.001 0.001:! 0.001 |
‘Change in Transit Trips 0 0 0" 0 0 0 0 0 0! 0 i
llifliiiiililfiliili{!l!Ii}i{li*iiifii*ii*’i*i*ill!illl*i!i!I!flifiii*i!iii!*i{ii!i!i}ll!if!lilll*l*li!ilii*l!il!!il{iili’:li}ililiifi H
T EFICIENY T I
Subgroup Subgroup Subgroup §ubgroup .Subgroup Suburouu Subgroup Subgroup Suburoup i1 Total i
A B [ D E F 6 H I H i
lotal Person Irips i 102000 4
"o 102000 H
. ? et SRS ) oy :
Existing TR0 Auto Trips B448 5363 4898 3445 2305 2052 1240 17"—'7_”—ﬂ““2715 T 52194 |
Person To Auto Trip Ratio 3.37 2.68 2.00 - 2,04 1.64 1.49 2.06 1,30 . 1354 1.95 |
TRO Trips. After Strategy .. 52094 !
Persoa To Auto T ’_p Rati H o 1.9
SHE

VEHICLE MILES OF TRAVEL INPACT (VAT)

Total’ ﬁlﬁnige MNE JIWWRT . = o e
0691 31175 53874

S HE
Inp Beduction Auto VMT % 635051 1 968908 !
TRO ‘Aato VMT after Strategy K 50691 91175 53874 636051 H“"' 968908 i
=V Reduction 0 0 0 0 0 0 0 0 0 0
-Percent Reduction 0. 01 0.01 0.01 0.0X 0.01 0.01 0.01 0.01 0.013} 0.01 ¢
‘-’erultx eduction Fros Curfént m’ii m wr . ! 0.01 !
dercest Reduction Froa Current Total-Casbridge VT " 0.01 !

L]

u'— o

Hil“m«"llll!iil’““*!ui}ll"""il'“!liiiiﬂ"l""!Hl"“lﬂ"l"i"‘lﬂl"i“H!“!Nl"iﬂHH}Hl“"ﬂi"“ﬂi"ﬂ"lHH!“
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CHANGE IN MODE SHARE

Current Conditions

Existing Percent .
Trips Share

Shared Ride:
Tf‘nsxt. .
110ther (valk, cab, bike)

e me] co o co] we ce cofea 0o wa o

3.!ili{illllll!i{}!ilii{!iiii*iiii!i!!i!lliiiiii!!!iiiii!il{lfl{!lll}!i!ll!il!il!!iiii!’ii!{lliillili!iiliili!il!l{l}i*{lii&{{ill{~
] Keyboard Macros




. Parking Option: Table 2

———

Tometer Farking Codit

(Assusés Post-1990 Construction of 7.
(Developsent Data Provide by CCDD)

CHANGE IN PERSON TRIPS

Jrive Alone:

H

H

'

H

H

! 00 i
0.00 0.00 0.00 0.00 . H
L]

;

:

=

Subgfoup Subgroup Subgroup Suﬁgroup Sﬁbgroup .S.ubg'roup Subgrouﬁ Sﬁbgronﬁ Subarouo
A B C D E F 6 H I

wto Spaces Carrent Trends 14201 765 .SBOT 4357 . .2915 . .2595. 1568 . 2184 2685

1
~Change in-Auto Spaces S0 0 0 IR PR S S "0
wto Spaces vith Prograa 14201 7363 5807 435/ 2915 2595 1968 2184 26897

‘paces- Uver 1390 Inventory
~Current Trends o S e
-With Progras .- -~ IR e

]

[}

i

i

‘ercent Change Auto Spaces 0.002 0.002 0.001 ° 0.002 0.002 0,002 0,001 0.001 0.001!
:

i

1]

!

24 $HEHE R R AR I A HE R HE HE R HER R R R

UTO EFFICIENCY

Subgroup Subgroup Subgrous Subgroup  Subgroup  Subgroup  Subgrouo Subgrouo Subgroup
A B C D E F 6 H 1

rip 13999011415 : 36378 44 i
xisting TRO Auto Trips 14201 7365 , 4357 215 2595 1568 2184 26857 ! 67850 ¢!
erson To Auto Trip Ratio 2.82 2.36 2.04 1.64 1.49 2,06 1,30 1.35 41 1.90 It

,4 T35 8 21847 2685711 . 67850 !!
erson To Auto Trip Ratio 2,36 . C " 1.90 &
fficiency Isproveaent " 0,001
0!lillliiliii}'{l{i{!iiiilil!llllililili{llt!lll!{iiiﬂlli!ll}!l!!flilii’*&?ilillif{!lii{i!i}lllilillllilllllll!!l!!!iili::tlil!l!iiifl!:
ZHICLE MILES OF TRAVEL INPACT (VNT) " "
stal Casbridge Auto JIW W7 oot <o TR 1202548 4
sto VNI < - 188049 125205 63877 . . 34943 mooo 1 1202545 i)
ito VNT after Strategy B804 125205 63817 52281 0 a1 %4 I 0254




. - ’

H fPercent Reduction 0.01 0.01 0.0 0.02 0.01 0.0 0.02 . 0.0 0.01

e

: 0.01

1o ] N
(X . ' 1
i{tPercent Reduction Froa Forecast Total JTW VNT H 0.02;
iiPercent Reduction From Forecast Total Casbridge VAT H 0.0x!
" 2 '
X ] - . ] .
ST H R H R R 0 0 R 05 8 | R
13

{CHANGE : =
H B Future Conditions " H
! 1990 Baseline: Current Trends: !
i H
H ) Person Pe{geut

w] en oo sofjos 0o welee o0 v e s -

Person _zgggent

Shar

Tri

Drive Alone:
Shared Ride: 17547 17.21 22437
Transit:
+0Other (valk, -

ru] ee ce me] e «
jhaiibapet [uiapuingipubd [Pupniugecjiuiod Pupngipupniuguy puegiuagpateg

LN T

1 02000 :
] "
[ i
tAuta Space Desand 32194 67830 H
“«Current Inventory 51830 i I
i - Ditferential Deaand-Inventory - - : .. 16020 - H .
DI HH P I ) LR




Parking Cao to 1990 Inventory

(Assnles Post-1930 Construction of 7.908 ¥ of Develonent)

iCHANGE IN PERSON TRIPS K
! Subgroup Subgroup Subgroup Subgroup  .Subgroup  Subgroup Subgrous Subgroup Subgrowp i)
v R —iiowmEoron o Fhooo 8. Be 1 11 Total
Drive Alone: -4387.46 -2437.75 ~-1691.20  -1367.81 -820.44  -648.35 -485.72 -430.33 -5712 95 1 -17982.0:
iCarpool: 317.98  157.39  285.66 155.79 160.51 213.53  59.56  176.41 2965.76 11 4492.%
iVanpool "
Transibe T 29201 208130 13557 CUTW3.62 - 642.10 43289 395,80 | 49,50 270,30 11 TIPSTLI¢
‘Others - - G NM2137 198 8 269.97' A 840 T 17.83." C192 26.3& . 34 4207 46,8910 1732,0¢
‘CONMUTER AUTO SPACES tH
Subgroup Subgroup Subgrodp Subgroup  Subgroup  Subgroup  Subcroup Subgroup Swagroup  liem=m=eeee=--
A B c . E F 8 8 ! i1 Total
Current (1990) Parking Inventory : ' 5183¢
Auto Spaces - Needed _ LY TRS ST 43W 2815 SR LT 317 B 4 B785¢
:=Change in Auto Spaces -4243 -2369 1567 - -1300 -181 . ~396 ~460 ~354 -4423 11 -16023
Auto Spaces with Progras 9952 499 - 4240 . 3087 2164 - 2040 1128 1820 22434 11 51824
Percent Change Auto Spaces -32.351 -32.981 -27.591 @ -29.821  -25.77%1 21371 -23.60f  -16.22% -18. 4410 -24,1C
. Spaces Dver 1990 Inventory ) " .
.,-Cnrmt Arends ‘" 16020
i -9
i
T
S T S L R E S B M B P B DS S 060 4R ] | HER RS-
AT EFFICTENCY H :
. Ol N
¥ * Subgroup Subgr*ciip';s‘;ahg.'oup' i Total
A B ¢ E F ] ] I "
“otal Casb. Person Trips it 129000
.'ri_ﬂe.éy;‘tj‘on' erson irips a 39990 o BNL: 43 381632 2858 . 3B378 i 129000
isting TRO Auto Trips  © 101 LTHS S 4% 05 . 5 o153 C st @i 61850
‘erson o Auto Trip Ratio 2.82 2.36 2.00 2.04 1.64 1.4 2,08 1.30 1.33 4 1.90
1"
[N
‘RO Trips After Strategy 9952 4996 4240 3057 2164 2040 163 18 22434 1 51821
erson 7o Auto Trﬁlatxo 4.62, ,_,,3.45 7 H o f_f R \__,1790 A 23{ RS RN YR 7.49
imcimy !lprovuen! 2 T : ’ R HH 30,92
HEHH muuummniuuuanuunmuumummmmmuumumnn;unm;mmi;wax:w SRLREAGEINEEE ) | FREHEREEIEEE
) ' i

Abal Posheidna Anba TTU UMY . sanaraE



HANGE IN MODE SHARE

“.uto VAT . A ‘ Bu049 125205 63877 52281 32062 33741 20385 34943 752000 i 1202345
.uto VET after Strategy 61704 84928 45640 36680 23805 26519 14408 - ?9285 628142 | 952112
-VNT Reduction -26345  -40217  -17237 -15601 -8257 -1222- -5978 -5658 -123858 ¢ -250432
~Pereent Reduction -29.91 -32.21 -21.01 -29.81 -25.81 -21.41 -29.31 -16.2 ~16.51} -20.81
. [}
ercent .Reduction Froa Forecast Total JTW VAT . % _ =20.82
ercent Reductxon Froa Forecast Total Canrxdge VHT H 5.3
: ' A
l}lllfliillllii{!{!illli!}li{illlll!!&!&lll!!!!l!l&il!il}liifillll&l!&i&llli!llil{!}{iilillllil&llliiiiilii’i{il*li&iiiiiii: T
:

| Pérsbﬁ Percent Percent 'ferson Percent Use of
Trips Share Trips Share Trips Share Alt. Mode

-ive Mlone: 137 2.3

“rared Rided . .2 , . A 20.91 ;
Tansit: 20915 20.51 28875 22.41 40633 3151 11757 !
ther (valk, cab, bike): 20402 20.07 21056 16.31 22788 1.7 1732
Tals B 102000 100,02 123000 - 100,08 - :
sto Space-Temand - 52194 51821 :
ff. from Current Inventory 364 -9 i
:

HPHHH I H HH H HEH  H H HE HH I I T R T R R T R R R HE T | PRI FE




4956.48
185.21

Total

"
(K]
"
.

11.46 3}

1
1000.27 3}

~i736.39 1}

N and N .
2,170 SpeLesi
o A
~i26.63
11.76

s

Subyruup Subyroup  Suliyr oup

XY
1Y)

N
v
futdt uv

veiupsen

Subigr uap

i uf e
.

tunei Ferking
.560
Subgr vup

2 9
vy

{Current Off-Street Parking Inventory uf 31,830 Spaceni

(Increaent Includes 20 Percen

U uf Current foventury ur o

.
3

mairaLiion

1]
-5830 3‘

-902.5t

-1534.12
1383.83

Parking Cap with Incresent uv Midit
Subgroup Subgroup Subyruup Sulsyroup

Jarking Test: Table 4
( Test Assumes Post-1750 T

Drive Alone:

Carpool
iiVanpool
Hlransit:

Other:

»1CHANGE IN PERSON TRIPS
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SECTION 5

HISTORICAL GROWTH PATTERNS IN CAMBRIDGE




5.0 HISTORICAL GROWTH PATTERNS IN CAMBRIDGE

5.1 Introduction

Forecasts of future traffic and vehicle emissions in Cambridge are directly related to
expectations of future growth and development within the City. The preceding analysis
(Section 4.0) examined a variety of alternative growth scenarios as variations on a future
condition involving the construction of between zero and 8 million square feet of development
over ten years, including office, retail, research, and light industrial uses. The potential future
condition of 8 million square feet of new development accounts for all projects currently
planned or permitted for the City of Cambridge, as documented by the Cambridge Community
Development Department. A range of zero to 8 million square feet was used in the preceding
analysis since there can be no certainty as to how much of the proposed development will
actually occur.

The extent of new development is an important factor used in determining how many people
will be working, and, to some extent, living within the City of Cambridge in the foreseeable
future. More jobs and/or population means more vehicle travel and more vehicle emissions.
The future development scenario based on 8 million square feet of new development is roughly
consistent with the amount of development which occurred in Cambridge from 1980 to 1990,
and assumes that this level of development would continue unabated over the next 10 year
period. In terms of traffic and air quality impacts, this would be considered a "worst-case”
scenario. However, it is important to also understand that rate of development whica occurred
from 1980 to 1990 is unprecedented in the documented history of Cambridge. Therefore, the'

question of what constitutes reasonable expectations of future development must be addressed.

The purpose of the following discussion is to provide an historical context relevant to past
patterns of growth in Cambridge in order to better comprehend the potential for new
development into the future and better assess whether the growth patterns of the 1980’s will
continue through to the 21st century.

52 General Trends in Employment

Since World War II, changes in employment in Cambridge have been characterized by a shift
from an industrial base to a predominantly service and research base. This shift has resulted in
changes in land use which have converted previously industrial areas such as Kendall Square
and Alewife to predominantly office uses. Figure 5.1 illustrates the decline in manufacturing
employment within Cambridge over the past 30 years, a decline of over 70 percent. These
changes began in the 1940’s with the expansion of the Massachusetts Institute of Technology’s
research programs, including the Radiation Laboratory, Draper Laboratory, and other
sponsored research activities. These programs produced numerous spin-off businesses which
were either products of this research or providers of support services. Evolution of this base
was characterized in the 1950’s by a growth in defense contracting, in the 1960’s by aerospace
(NASA) and Department of Transportation programs, in the 1970s by the advent of she bio-
technology industry, and in the 1980’s by growth in all these areas in addition to expansion of
computer-related research and development.




Figure 5.1 City of Cambridgé: Manufacturing Employment
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indicate stabilization and some ~eductions in employment in these areas. Consistent with this
trend, Cambridge is presently experiencing an office space vacancy rate of 13 percent (Source:
CCDD) and no current building activity related to construction of new commercial space.

5.3 Changes in Population and Emglo_v_m ent

Populatxon data is available for the City of Cambridge back to the year 1900. These data are

shown in Table 5.1 and Figure 5.2. In terms of absolute growth, the City’s population

experienced its most significant increase between 1900 and 1910 due in large part to an influx of

European immigrants. The City’s population continued to grow over the next two decades

before declining slightly between 1930 and 1940, the period coinciding with the Great

Depression. Following World War II, Cambridge population peaked with over 120,000

residents, coinciding with the post-war "baby boom." This was followed by a period of steady

population decline over the next 30 years, due in part to urban out-migration and declining

household size. Between 1980 and 1990, population stabilized with 96,000 residents in 1990. .

1990 population was approximetely 20 percent below the peak level of 1950. .

Current trends, due in part to a weak economy and reduced public-sector funding for research,

Because of changes in coverage under the Massachusetts Employment Security Law (MESL),
data available from the Massachusetts Department of Employment and Training (MDET) do
not provide a consistent tally of Cambridge employment over time. These data are useful,
however, for identifying overall trends in employment. Data are available beginning in 1958.
From 1958 through 1971, coverage under MESL was not provided to government employees or
employees of non-profit organizations, state institutions of higher learning, and state hospitals.
The available data, therefore, do not include these classes of employees. From 1972 through
1979, the data do not include government employees. From 1980 onwards, because of changes
in MESL coverage, the data include all government employees.

Because of the inconsistencies in the MDET data, total employment figures for Cambridge are
shown in Table 5.2 and Figure 5.3 for 3 periods. Cambridge’s total covered employment in 1958
was just over 59,000. By 1971, it was just over 62,000, indicating a growth of 5.2 percent over 14
years. The next data period, which included coverage of employees of non-profit organizations,
began in 1972 with total employment of approximately 86,000. 8 years later, coinciding with the
recession of the 1970’s, employment had dropped to just below 84,000, a decline of 2.5 percent
or just over 2,000 employees. The next data period, beginning in 1980, accounts for extension of
coverage to government employees. During the 11 years for which data are availablz,
employment grew from 92,000 to over 103,000, a total growth of 12.2 percent. MDET data
indicate that the employment sector showing the greatest increase during this period was
services, which grew by nearly <4 percent.

As shown in Figure 5.4, employment has grown dramatically in the last 5 years for which data
are available. By 1985, total employees in Cambridge actually exceeded the total of residents.
(Approximately 28 percent of Cambridge employment is held by Cambridge residents.)

5.4 Changes in Growth Rates

In order to discern patterns in growth and development from these data, relative growth rates
were examined over time. Figure 5.5 shows relative annual growth rates for population,
beginning in the decade from 1930 to 1910. This figure shows a steadily declining rate of
growth from 1900 to 1940. Between 1930 and 1940, there was a negative growth rate reflecting a

[ 52




Table 5.1 Cambridge Population (1900 to 1990) |

Annual o 10 Year
Year Population Growth Growth
1900 91,886
1910 104,839 133% 14.1%
1920 109,694 0.45% 4.6%
1930 113,643 0.35% 36%
1940 110,879 025% -2.4%
1960 107,716 1.13% - 108%
1970 100,361 -0.70% -6.8%
1980 95,322 -0.51% 5.0%

1990 95,802 0.05% 0.5%

1950 120,740 086% - . - 89%
Source: "Transportation Facts,” CTPS, 1983; MAPC; 1990 U.S. Census.




Population (Thousands)

122
120
118
116
114
112
110
108
106
104
102
100

98

96

94

92

90

1900

T
1910

T
1920

T
1930

T
1940

Year

T
1950

1960

T
1970

T
1980

1990




Table 5.2 Cambridge Employment (1958 to 1990)

Covered Employment ' Average
Annual Annual Growth
Year (1) (2) (3) Growth .~ forDecade
1958 59,270
- 1959 60,172 1.52%
1960 61,196 1.70% 1.6%
1961 60,676 -0.85%
1962 60,539 -023% :
1963 62,865 3.84% '
1964 61,999 -1.38%
1965 60,409 -2.56% ;
1966 63,683 5.42% '
1967 65,798 3.32% ,
1968 65,592 -0.31% :
1969 68,162 3.92% ,
1970 65,678 -3.64% 0.8%
1971 62,367 -5.04%
1972 86,153 .
1973 86,111 -0.05% ,
1974 85,834 -0.32%
1975 78,471 -8.58% ,
1976 80,032 1.99% '
1977 79,094 -1.17%
1978 83,325 5.35% o
1979 83,976 0.78% A
1980 92,044 09%
1981 92,363 0.35% :
1982 90,602 -191% ‘
1983 90,724 0.13% ,
1984 96,192 6.03% ‘
1985 94,848 -1.40%
1986 97,073 2.35% .
1987 98,686 1.66%
1988 100,621 1.96%
1989 102,043 141%
1990 103,278 121% 12%
Notes: (1) Excludes government and non-profit organization employees.
(2) Excludes government employees. :
(3) Total employees.
Source: Massachusetts Department of Employment and Training. ' |




Figure 5.3 City of Cambridge: Total Employment
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Figure 54 City of Cambridge: Population and Employment:
1980-1990 |
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Figure 5.5 City of Cambridge: Average Annual Population Growth
Rate :

0.014
0.012 ]
001
0.008 -]
0.006 -
0.004 ]

0.002 7
0= ————————————— _....._.-_.-.....

-0.002 ~
0004 1

Average Annual Growth Rate

-0.006
<0.008
0.01 T

-0.012 T - T T T T T T
1910 1920 1930 1940 1950 1960 1970 1980 1990 _

Decade Preceeding




net loss of population. This pattern changed in the decade encompassing World War II when
the annual growth rate was nearly 1 percent. This was followed by a thirty year pericd, from
1950 to 1980, of negative growth. However, the rate of negative growth became less significant
over time, so that by 1980, population had stabilized with virtually no growth between 1980 and
1990. B

Figure 5.6 illustrates annual growth trends for employment. (It should be noted that the
transition periods between different MDET employment coverages are omitted.) Asshown in
the figure, the annual rate of growth can fluctuate widely, generally varying between a positive
rate and a negative rate from year to year. The only period shown in the graph with a
consistent rate of positive growth in consecutive years was from 1985 to 1930, the period of
greatest overall growth in employment for which data are available. Asshown in the figure,
this steady rate of growth is unprecedented in the past 32 years. Figure 5.7 summarizes average
annual growth rates for 10 year intervals, again illustrating the City’s generally declining
employment growth rate prior to 1980 and dramatic increase in employment growth from 1980
to 1990.

5.5 Conclusions

Review of historical population and employment growth in the City of Cambridge puts recent
growth trends, those occurring in the high growth period of the late 1980's, into context. As
indicated, the growth of employment in Cambridge which occurred during this period was
atypical and does not represent an overall historic trend for the City. Employment in the
preceding decades was characterized by declining growth rates and actually experienced
negative growth from 1970 to 1980. Population also experienced steady periods of declining
growth rates, with the post-World War II baby-boom period as the primary exception. These
trends should also be considered in conjunction with current regional economic conditions and
the absence of any new development activity within the City of Cambridge.

In summary, it is reasonable to conclude that the strong growth in employment and
development which occurred in the late 1980’s is not likely to persist into the 1990’s. :
Furthermore, significant increases in population appear unlikely. As a result, the rate of growth
in vehicle miles of travel is likely to decline. Assuming this to occur, expectations of a full build-
out of the proposed 8 million square feet of new development in Cambridge is, in fact, a worst-
case scenario in terms of VMT growth. It is more likely that increases in VMT during the nex

10 to 20 years will occur at a slower rate than what occurred in the 1980’s. :



Figure 5.6 City of Cambndge. Average Annual Employment Growth
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Figure 5.7 City of Cambridge: Average Annual Employment Growth
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