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"" INTRODUCTION

This Technical Appendix is intended to provide technical support for the analysis of the
transportation/airquality measures included in the CambridgeVehicle Trip Reduction
Ordinance. It describes the assumptions and techniques used to analyze the impacts of the
ind'ividual 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 I: Transportation Demand Logit Model

This section describes the "pivot point" modd used to quantifj'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

t

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 ReductionOrdinance.

Section 3: Cambridge-BasedTransportation 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 Cambridgeroadways.

9

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:

1. A baseline condition.
2. Future parking based on prevailing mode share trends.
3. A parking freeze at the 1990 inventory.
4. A parking freeze with an incrementof additional parking.
5. Selected elements of the proposed vehiCle trip reduction ordinance.

I '
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The purpose of these tests was to calculate by how much travel behavior, in
0

terms of the percentagemode shar% used to commute to work in Cambridge,
would need to change to reflect the constraints imposed by two types of
parking freezes as com?ared with the proposed vehicle trip reduction
ordinance. While the rEsults of the analysis 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 to be to reflect the parking constraintsimposedon the
model by the test. In other words, the model provides an output of travel
behaviorwithout determining whether the observed mode shifts are practical

or doable, or could be supported by the existing transit infrastructure. The
model only presenteda forecast of the degree to which travel behavior or mode
shares would need to change to reflect the conditions mandatedby 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
assistingaffected 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 yeas of its enactment. A parking freeze will not achieve

any air quality benefits, absent substantial future development in Cambridge.
A parking freeze in Cambridgecould cause futuredevelopment and associated
traffic to locate in other cities instead, thereby causing a potential increase in
regional VMT and worsening of air quality. Thus, in the short term, the
proposed ordinance will achieve superior results; in the long term it wodd .

produce equivalent, ifnot superior, results.

.
Section 5: Historical Growth Patterns in Cambridge

The preceding section examineda variety of alternative levels of development
in Cambridge ranginE between zero and 8 million square feet of new
development over ten years (and up to 16 mijlion 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
new development into the future and better assess whether the very high
g'owth patterns of the 1980'S are likely to continue through to the 21St century.
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TRANSPORTATIONDEMAND LOGIT MODEL
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1.0 TRANSPORTATIONDEMANDPNOTK)NMODEL

The transportationdemand 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 travd 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-personcarpools.

The model used in the study is designed to analyze up to ten market segments and to agg'egate

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 destinationzone).

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 disaggregatemodeling, 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 appreciablydifferent 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 incorporatedinto 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/LexingtonBook),
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, November1976(Appendix E).

· Ruiter, Earl R., "Sketch Planning Method to Forecast HOV Facility Usage,"
memorandum submittedby Cambridge Systematics, Inc. to the Central Artery
Project Staff, Bechte1/Paisons Brinckerhoff,November4, 1987 (Memo No. CS-9L

L
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' !3zs=^ on probabilistic choice theory, the modd form is used to pivot about an existing situation.
The 2pproad1predicts revised travd behavior based on existing travel behavior and changes in
level of service rather than employing a full tmnSportationdemand modd 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
socioeconomicand level-of-service data for each housChold or zone is required. Only existing
estimates of modal shares (probabilities)and proposedChanges in level of service are necessary.

The logit model predicts the probability that a beliavioral unit will make choice ifrom the set of
alternatives A, expressed in the following exponentialform

e ,

p (i&A) X £
L

U

md " "
where:

m,i = travel mode alternatives;

A = the set of possible choices;

i?(kA) = the probability of choosing alternative i out of the set of the available
alternativesA; and

Umlui = the utility of alternatives m and L

This particular model form exhibits many favorable properties that make it desirable to use.
First, the exponential form is in agreement with consumerbehavior theory (i.e., if an alternative
begins with a choiceprobability 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 necessarilysum to one as they should. Third, the
curve OF P(i&A) versus Uj has the general shape of the curve of "diminishing:et=ns"' at both

' 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 competitivemiddle 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, transformationand
application.

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

Uj = Sj jij Xij·

!
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- The revised probability resulting from diangu in moddutiiiti® is given by:

U.+ DUj
J.

ep' (iAA) "
% + Dum

mbi e

where:

DUj = the change in utility for alternative i, = sjjijxir

jij = " calibratedmodel codficient;

DXij = ' Change in an independentvariableX foraMbute F

Po(iUL) = the predicted probability of choosing alternative iwhen Uj changes by DUj.

Equation (2) can be represented by:

Uj DUo
L

P' (Ua) W
e 9 e

' U DU

m€Ae
m 9 e

m

Dividing both the numerator and denominator of Equation (3) by SmeA e"p (Um) yields: '

Uj U DUj

p' (i&A)
[" /,a " "] 9 "

U U DU
m

mb le " / mh e "] 9 e '

. which can be writtenas:

DUj
,

P' (Ua) W
P (i&A) 9 e

DU
m

2a p (m&A) 9 e

Note that whenever P(i&A) equals Fero, P'(iUL) will equal zero regardless of the change in
utility or probabjliti% 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 levd of service fora given population

!
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". subgroup. The incremental model form expressed in the program then simply replaces p(iu't),
the probability of an individual choosing alternative i with the base modal share for that
alternative, and XjY the change in transportation level of service for an individual, with the
average change in Lhat variable for all trips. Thus, aggregate or population subgroup modal
shar% become the basic units for which transportation-relatedimpacts are predicted.

,

The coefficients, or elasticities, are what determine the weight given to each level-of-service
variable. These coefficientsare derived from the data sources from several previous Cambridge
Systematicsprojects and verified fjr consistency using available information from the UPS.
The previous projects include TCM and transit related studie 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 1980 dollars.

.
In-vehiCle travel time

auto IVTT -.02543
transit IVTT -.02543

Out-of-vehicle travel time OVTT -.05849
Out-of-pocket costs COST -.00387

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

pocketcost are expressed in the folbwing forms as:

, , 3 in-vehicle timeVot (m-vehicle) " x K ' i

3 cost

, s out-of -vehicleVOT (out-of -vehicle) " x K

3 CO3t

,

where:

' Vot = Value of time, expressM as $ per hour

s = coefficient, expressed in minutes for Ume and cents for cost

K = a constant factor of 0.6J to convert to $ per hour

.The values of time that are derived from these coefficients are:

In-vehiCle travel time NTT = $3.94

Out-of-vehicle travel time OVTT= $9.07

1-4
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-. These values of time are very consistentwith the time value data that has been used locally in
related transportation studies for the MBTA for alternative analysisand found to be consistent
by the UMTA and FHJN'A for cost-effectiveness determinations.
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SECTION 2

EVALUATION OF PLAN MEASURES-WORK SHEETS

Measure

A.1 Commuter Mobility Program

B.1 Parking Restrictions on Currently UnregulatedSpaces

B.2 Increase Off-Street Municipal Parking Fees

D.1 ResidentialZone Parking Sticker Program '

E.2 Local Employment Incentives

E.3 Cambridge Baseline Commuting Conditions

E.4 Employer Based Trip ReductionPlan

F.1 Development Based Trip ReductionPlan
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2.0 EVALUATIONOF PLAN MEASURES -WORK SHEET CALCULATIONS

P

Introduction

This section includes the work sheetsused to quantify the impact associated with several of the
proposed measures in the Cambridgeplan. See Section 2 of the Appendix for a moredetailed
outline of the analytic methodology used in the evaluation.

Measure:

A.1 Commuter Mobilitv Program

Based on a voluntary and areawideapplication of commutermobilitymeasures, including
community education programs on alternativemodes of travel and implementation of shuttle
services linking the MBTA and major employmentcenters, Cambridge-based vChicle miles of
travel could be reduced by an estimated 0.41 percent or 13,500 daily VMT.

B.1 Parking Restrictionson Currently UnregulatedStreets

'",, Approximately 4,700 on-streetparking 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 wouldbe applied in the form of
residential parking permit requirements.

Two scenarios were teted to determinethe potential impact of this measure. For the hist
scenario tested, it was assumed that al! avaikble space are currently used for long temi"

commuter parking (or would be used for long-termparking as a result of other measures in the
ordinance). In this case, this measure could reduce Cambridge-based vdiicle miles of travelby
an estimated2.67 percent or 88,000 daUyVMT.

For the second scenario tested, it was assumed that 60 percent of the airrentlyunregulated
spaces are used forlong-term commuterparking and that, as a result of the new restrictions, 33

percent OE these commuters would continueto drive but would hnd alternative parking. In this
case, Cambridge-basedvehicle miles Of µvci would be reduced by 1.07 percent or 35,000 daily
VMT.

B.2 Increase Off-StreetMunicipal ParkingFees

The City of Cambridge currently operates two off-street parking garages. The Green Street

garage in Central Square provides 290 spaces and the East Cambridgegarage (55 FirstSt.)
provides 1110 spacE.

P
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' An analysisof a 25 percent increase in the price of parking at these Eacilitieswas conducted
0

whichassumed that the rates at non-municipal facilities in the vidnity of th= garages would
be unchanged and that any spaces made availableatthese fadlitioas a rwult of the rate
increases would not be subsequently hilled as a roult of latent damand. Based on these
assumptions, this strategy would reult in an estimated 0.13 percent reduction in the current
daily total Cambridge-basedvChide miles of travel, equal to 4,000 daily fehide mile of travel
(VMT).

D.1 Residential ParkinR Permit Sticker Zones

A zoned parkingprogram would restrict use of parking stickers to the designated z:me where
the vehicle is registered.

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

· Zone I: Cambridge-SomervUle border to north, Cambridge-Arlington-Behnont "

border to west, ConcordAvenue to south, KirklandStreet 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, KirklandStreet to west, Somerville-
Charlestown-Cambridgeborder to north, Charles River to east

The strategy will reduceintra-Cambridgehome-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 travd and parking characteristics '

observed throughout the metropolitan area, it is estimatedthat this measure could reduce

. internal Cambridge average weekdayhome-based work and home-based other vehiCle
miles of travel by 8.7 percent. This would result in an estimated0.21 percent reduction in
the current daily total Cambridge-based vChide miles of travel, eqµa1 to 7,000 daily
vehicle mil% of travel (VMT).

E.2 Local Employment Opportunities

As of 1989, Cambridge employersprovided jobs for over 102,000 employees, accounting
for nearly 6 percent of thetotalemployment in the Boston SMSA Approximately 28

percent of Cambridge's employmentbase is composed of Cambridge residents. The
employment base of other majorjo centers such as Waltham, Bedford, Framinghamand
Lynn is composedof 35 percent or more local residents. The City of Boston has a 40

percent local resident employee population.

I '
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. To determine the potential effectiveness of this measure, an analysis was performed0

which assumed a growth in Cambridge-based job share to 31 percent of total
employment. The results of this analysis indicated that Cambridgehome-based work
vehicle n1il% of travel could be reduced by an dimated 3.4 percent or 33,000 daily VMT.
This would producean estimated 1.0 percent reduction in total Cambridge-basd vChide
miles of traveL

E.3 Baseline on EmployeeCommuting Characteristics:

A Citywide Auto Efficiency Rate (AER) goal will be established to provide a basis for
progressivereductions in vehicle trips and vehiclemiles of travel compared to basdine
travel characteristics. The cunent 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 CambridgeAER
based on 1980 census modal share data.

E.4 Emplover-Based Vehicle Trip ReductionPlan

All Cambridge employersof50 or more employees at a singleworksite (including
institutions and City of Cambridgedepartments)who cannot certify and demonstrate

,
achievement of the Citywide Auto Efficiency Rate Goal will be required to submit and
implement a VehicleTrip ReductionPlan as an element of the Annual Employer Survey
Response.

, It is estimated that there are approximately 240 firms within the City of Cambridgethat
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 determinewhat the potential for additional effectiveness would be if
program coverage was expanded. An additional 270 hrms 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 finns 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 programswhich produce the intended
vehicle trip reductions,total daily Cambridge-based vChide miles of travel NMT) would
be reducedby an estimated 0.3 percent or12,000 daily VMT in the first yearand by 0.7
percentor 25,000 by the second year.

,
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-. F.1 Development-Based Trir- ReducUon Plan

The measure will reduce the growth in vehide trips and mil% 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 analysi'was performed to determinethe impact of this measure as
it would apply to non-Tesidemal devdopment in Cambridge, based on a potmtial for 7
million square feet of new non-residentialdevelopment

0

For the purpose of this analysis, it was assumed that all tenants of the proposednew non-
r«identia1 development would be subject to the Citywide AER Goal and that th%e
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-basedvehicle miles of travel by an estimated 27,000 dailyVMT compared to
theVMT otherwise generated by this new devdopment in the absenceof a
Transportation ManagementPlan and/or Vdiide Trip ReductionPlan. This is equivalent
to an 10.6 percent reduction m VMT that would otherwise be generated by the new
development.
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(Volmtary and CouunitrhUe %uiiLAiiull;
(Jitim/Shuttle Bus Service Asses5je¶t) '

(Total Cahridqe Eeploµent Base)
"
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:: A B C D E F 0 ii i ;; :
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.
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It Id·6 It 06

it EI Itit rt [c
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':3+CarD001: 0VTT: 0.00 0.00 0.00 0.00 0.00 G,® U.UO uu 0.00 ;; ll
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:Base g EXP DA 6260.76 44!5.27 4004.93 2915.20 20!9.09 1756.44 1022.55 1561.82 19280.96 ll :::Kse § EIP CP 2589.68 18!2.13 !782.14 1435.75 645.35 679.32 466.65 368.02 7767.61 :: ll
,Base § EXP VP '

:: ::.Bq5e § EX? TR - 5831.07 6724,95 2659.68 3105.4! 1166,64 691.83 %0.26 272,43 2824.5E i: .
::

.Kse s EXP Other !5169.1! 22E6.74 1694,22 77.42 7!.71 6.12 206.55 71.8! . 878.95 :: ll
It if6€ DL

:Revised Share DA 0.2!0 0.290 0.395 0.379 0.5!7 0.560 0.3&5 0,587 0,628 :: i:

-

1Revised Share CP 0,087 0.!!9 0.176 0.193 0.165 0.217 0,176 0.!62 0.253 i: ll
:Revised Share VP ll :i:Revised Share TR 0.!95 0.Ul 0.243 0.418 0.299 0.222 0.362 0.!20 0,092 :: :::Rcv1m Share Other 0.508 0.150 0.!66 0.010 0.018 0.002 0.078 0.032 0,027 :: ll
F

t BD IU
CC IK

1HHHHHHHHHHHHHHHHHHHHHHH+HmHHHHHHHHHHHHHHHHHH+HmH§§HH§§§§HHHHHH§sl? ::
lChuge in peµent OF aode share " :: ll
: ¶V 1¶

qq CC
: Subgroup Subgroup Subgroup Subgroup Subgroup SUbgrwy SUilyrwp Suily{uuµ %ilytuuµ :: i:
: A B C D E F 6 K I :: :i
k

8¢ CC
0

68b ' ID
¢1 Ok

1Drive Alone: -1.032 -1.737 -1.371 -2.131 -1.771 -i.:Oi -LODZ -U.m U.uoz:: ::lCarpool: -0,42Z -0.711 -0.blZ -1.09Z -0.56Z -0.54Z -0,73% -0.221 0.00Xll ::', lVanpcol :: :i1Trusit: 3.931 3.331 2.552 · 3.271 2.39Z 1.%1 2.651 I.tex 0.00Xll ::
1Dthu: -2.481 -0.892 -0.582 -0.06Z -0.062 0.001 -0.32Z -0.04Z 0.00Zll ::
f IB 8€

.
0

8¢ kl
:

,

: ' I

.

::
"

::
"YGE IN PERSON TRIPS :i ll



t 4
~

:: .
."

.
SllbCmu? Subgmup Subgrcug Stibgreup Subgrcup Stlbqroug Subqroup Subgroup Subqrouo :: :

:: A B C D E F 6 H I :: Tctal 1

.
.

:: " :: :

11Drive Alone: -291.88 -248.33 -iu.oo -149,88 -66.63 -42.95 -40.91 -20.66 0.00 i: -995.13 :"
XCatpool: -!20.73 -10!.92 -59.63 -76,U -21.30 -16.61 -!8.63 -4.&7 0.00 :: -420.13 :

.

xvanjool " :: 1

XTrusit: !!19.77 478.96 249.% 230.45 90.29 59.72 67.68 26.17 0.00 ll 2323.Z3 :
XOther: -707.!5 -128.61 -36.35 -¢.!2 -2.37 -0.!5 -8.24 -0.95 0.00 :: -907.95 1

" TU
. LI

.
CC 0¢ t

40 ' ' ' CO ib

¢0 '

tl I04 · VO F

XCKAK6E IN VEHICLE TRIPS :: }

00 · DV 0

.
BD QC C

" :: Subyoup Subgroup Subqroup Subgroup Subgroup Subgroup SUlhCroup SubCroup 3ubgrouo ::-—----——:
:t A B C D E F 6 H I ll Mal :

" VO

Jl QL i¢8 ¢6

::DriCindl Auto Trios BUB 5363 4898 3445 230S 2052 R40 !727 227!6 :: 52!94 1

i: -Change in Auto Trips -344 -m -IbO -183 -76 -50 -4Y -23 0 :i -!178 "1

Xltew Auto Trips 8104 5071 4738 3262 2229 2UU2 iiSi i:u: u:io :: 5!016 :

XPercent Chuµ Auto Trips -4,651 -5.611 -3.341 -5.3IZ -3.29X -2.:u -3.981 -1.32Z 0.OOXi: -2.32Z 1
'

'

i: '

"1¢ C

XChange in Transit Trios · 1120 479 250 230 90 60 68 26 0 i: 2323 1

::HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHF§HHHffHf§H§Sf HHmHHHHHHH§zHH:IHHHH§§H:
tt lb tIt IF I

11AUT0 EFFICIENCY i: :

si OF t
1¢ i

i: Subgreu? Subqroue SutlGroug SUyeuo SitZ;reuo Su¢rot!c SUqrouo SUb¢rouo £utlCreuo ll Total :.
:: A B C D E F

,
6 H I ll :.

ll i:-------:,¶4 7t I'aa
it L

XPerson Trios to Cabri¢µ 28459 !¢392 9792 7038 3774 3060 2550 2244 30702 :: I')200U :

Q0 '
61 T

t4 61 i.XExistinq Auto Trios 8;4g 53b3 ¢898 3445 230S 2052 !240 1727 227!b ll 52!94 :

1l?erson To Auto Trio Ratio 3.37 2.69 ?.o0 ?.04 1.64 1.49 2.06 !.3U 1.35 ll 1.?5 :

VI 61 t:Bd
.

Ok c.
11Auto Trigs After Strategy 8!04 son 4738 3262 2229 2002 !!91 !704 22716 ll 5!0!6 I:
llPuson To Auto Trio Ratio 3.5! 2.84 2.07 2.!6 '1,69 1.53 2.14 1.32 [.35 :: 2,00 i:
11

El I.60
Kt I:

1:HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHf§+iHHHH+ H§§mHHHHFHEHHF+HHHHHHHl:
tl '

66¢0 tbro
XVEHICLE XILES OF TRAVEL 1KPACT (VKT) :: i:
bO

EL ItPB
CC C.

XExistino Auto VKT 50691 91!75 53874 41338 25352 26679 161!9 27630 636051 i: 969908 :: .

11Auto VKT after Strateqy 48625 G6200 52115 3914! 24517 26027 15483 ?7265 636051 :: 955423 i:
It , 11 FjSI DI to
:: -VKT Reduction , -2066 -¢975 -1759 -2197 -835 -652 -636 -364 0 ll -13485 i:
17Reduction froo Kuket VKT -4.lZ -5.51 -3.32 -5.32 -3.32 -2.41 -3.n -!.31 0,OZ:: -1,39Z ::
VU

It ObQC
GI DO

Xhrcent Reduction froa Current Total Casbridqe VKT :: -Q,4!Z ll
Jl EI Ik06 0¢
bO

IB i:06
It Li

::HHHHHH§§H§f§§+fH§§H§§H§§HHHHffHH§+f§§fg§H§§§t§§§§H§fHHS§HHfsf§fsf§§tHHH§§s§H§*§§f§HH§g§§HHHHHHHHHjj
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CAXCR!D€E SIP PROJECT

F

F.

*
0

*
t p

.
Policv: m Parlcinq Restrictioss on Currentlv 1lnreµlated Soaces °

' t
" » ' "

:.9

; Scenario ! (Assum Cwrent Soaces Are Lcna-Tera Csnuterl '

' " 0

.: {Assues kilv Current Turnover Rate "LOU) !
k

.

.
(Assues Soaees to be Restticted to Resident Only Parking)

.

' HHHHHHHHHHHHHHHHH§+HHHHHHHHHsHmHHHHHHHHHHHHF§HHHffffHHHHHt HFHHHHH: 1HHHHHH: :
.

Subyoug SUqroup Sub!rou? SUqroug Subqrwo SUqmp Su¢'rou? S|a¢reu? Subqram i: TQ1ALS ll
' ' A B C D E F G

.
ll ! ll i:

. .
0

' ' C I f i
" ' "

i L G 4
e

.
:· I 1 ¶ t
} ' t 4 g D

*
"': Cabridqe 3esbn Smrvi!!e S[!in¢t9n Eekont' Kedf CM ktettcm Newton OtNr :i ::0

... ·
$ 1 ¶ 1

·: C a C d

t j C I
.

4 t 4 i. .
0

:·,, I'irs To Cubridµ: 2,583 !,305 E89 639 343 278 23! 204 2,786 ll 9.257 j}
. I I g V

V C ¢ ¢
e ' g · &

P

0
0 O

·
D t 6 1

I Q C t
e*

¶ I I t t
€ j I C

'

.
Ass Xcda! Shares ll ' i: .

Mve Alone: 569 401 U3 255 183 !5? 93
,

142 !.7% :: 3.9!5 ::
Shared Ride: 215 154 !E2 !30 59 62 42 33 ·' 70S :: !.5?2 i:"" Traosit: 403 53$ 2!! 2;4 94 56 78 22 2Sjj ll 1.EC'Z ll
oi±mm non-veh.triash' !.37? 208 !53 7 7 I !9 ' 7 75 :: !.ES2 i:

0
"

'. · : : 1 :

Ne Fume! Size: 2.!0 2.31) 2.!9 ZIt) 2.!0 2.30 2.30 .
2.3C 2.30 i: 9.257 llP

*
0

. ,
1 f I i I

©

, ,
C I 1 q

.

" I I ¶ !F

C I ¢ 6

' :?3S!ZE I.yj 3.10 j.jl) 3.30 3.:u 3.30 3.30 !.30 3.30 i: ll·:"
:?2 share cl [p ¢.U9 0.669 0.669 0&9 (LU9 (LEE? C.E£9 0&9 ¢.G5? ll i:

:,.: :?J shzre of C? QA!! 0.33! 0.33! 0.33! 0.311 (!.33! 0.33! C.3Z! 0.5! ll .

::
_ ' 1 f t }N V

F e

' ' I C 1 ie N

. " 0 ·

. .

-

'
1 : +m + m ~~ : :

N 0

I !
". ' J 0

*
+

P

" t S I t.
'

·
C 4 C 4

' tUTt) EFF!C1£EY "

ll ¢1

I 0 C t
. t I ; ;0

" ·
Subgroup Eu¢rDUD Suboroep SUuouo Subcrouo Suboroup EUorcuo Suborouo Eubcrou ' :: Total i:· 0 0 m · D · 0 W · a 0 eA g C D E F G K ; :: fol

.

·· 0 0 jt g
"" ¢ t 4 If b

P

" t I ,1 SP

:. ¢ 0 ' ,q 4

." 'ersoa Trips to Caabridqe 25E3 130S 889 639 343 278 23! 204 2786 i: 9257 'll
h ·

0 Q I f
f I 0 €

xistinq Auto Trios 767 487 414 313 709 !96 113 157 2062 i: 4737 'i: '

'erson Td Auto Trio Ratio 3.37 2.68 2,00
i

2.04 1.64, 1.49, 2.06 i.:u i.35 :: 1.95 }:
F

r 0 0 .8 tP

,
Q 0 D 4

' H+HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH§§S§§SH§SHf§HSSSSSS'; 1

e

t 1 I I
C I Qt 0

EHICLE KILES OF TRAVEL MPACT (WIT) i: ll)

I t 6 I
,"

i d G i
9du[tion in Auto VXT 4600 8275 4889 3752 ' 2301 242! 1463 25U8 57725 ll -9?933 i:

I I $ t
t ¢ ¢ 0

' ercent Reduction froa Current Total CiuMidqe VXT
'

ll ::
:: -1672 i:

.
6 I I g
d 4 I Q

' HHHHHH§HHHHHHHHHHHHHHHHHHHHHHHHHH§mHHH+sHHHHHHff§§+a+H+HHHH§§HHHHHHHHHH§H§: :

*

4 I

t

Sceaario 2 ,(Assues bO Percent Cutrent Soues Are Lem-ten) '

.

m . A
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g S 1

·
I

,
g

"

.
' tuljiy :uncver 0t tm:qme:: mm 'l.uu) .

' · 0 ^ · D 0 ^ 0 m $ " 0

. th le Rest::cted ly !W5iU€l$t UIUY ru &jljal
(A Percent Of Comtets Put Elsewherd

" gHs§H§§H+sH§§§§HHssH~HHHH§§HHf§§+H+§gfHHHHm§§§+sHH§§HH§§+§+§§§~fl§fH§jHH§§HH§+ffss§§H::HHHHHH: 1

0

: Subgrouo Suibgrow s=rou SubCreu Subqrou? Subgroup Subgroup Subgroup SUbqrouo :: TOTALS ::
: A B ' C 6. E F

' G H I ll ::
,

0
. t $ t 1

Q C 0 0 0
0

Q 0 t 8 0

¢ ' " t 0 " F C

: Cukrit;e Ccston Ccserville Ar!inCton 9ehcRt lkdford liatertom KeNton
.

Gthet :: '

.
i:

t 0 € 0 0
¢ '

0 6 4 6

¶ ' 8 0 b 8

C · ' 0 d b ¢

1Trios To Cubridqe: 1,032 m .355 = i37 Ill qj 9! 1,!!4 i: 3,700 ::
t

" f 0 i 0

$ · 4 6 C 0

. I $ 0 t0
0 6 C 04

a 0

.
0 8 C t0
6 C Q 6

' 0
0

" :Bas? hda! Shares
.

:: i:
: hive Alone: 227 IbO !45 ' !02 73 64 37 57 £A9 :: !.555 ::
: Shared Ride: 94 66 VS :Z 2; 25 17 13 292 ll 6!6 ::"
: T:mit: 161 2!3 84 98 38 22 31 g m :i 759 ::

"
,

: 0thert%Z mn-veh.trios): 55U 83 61 ; 3 0
,

7 3 30 i: 740 ::
.} I I 6 LI

' Q i 4 6 0

' :Ave Cuoool Size: 2.30 2.30 2.30 2.:u 2.3 2.30 2.30 2.30 2.30 ll J,700 ::"
0 t 0 t B

9 0 6 6 €

t a € G 0
:: 0 C Q t 4

P
1CP3S!ZE 3.3¢ 3.30 3.30 3.30 3.30 3.30 3.30 JAO ' 3.30 :: ll
lC?? shire of C? 0.96¶ 0.EC? 0.6t? 4.aa: U.aac 0.£69 0.669 0.6&? ' '

0.659 i: ::
' :C?3 sKate of C? CAll U.!3! 0.331 0.331 0.331 0.331 0.m 0.A! 0.33! i: i):

0 I ¶ Id
0 C 6 0 6

f 3 t I ,0

I 4 6 6 4

Q ' C I
,.

C
,

6 4

,
L

$ 6 G $ I
t C 0 C C

" 1AUTQ EFF!C!£¥CY :i :i
0 t t 0 i g'

C b t 0 6

0

"
1 SUerom Stibym su== £t±snim SeMrou: Si±:mus SU;rDU¶ SgbCr= £t=Stl3 :: Total ::

,
:

"A '

i
"C " "

D
' "

E "F
'G

'
K "I '

:: :'1
0

0 I ¶ t C

I 0 D Q C

.
'

. j - t g ¶ I ·

i i ¢ d 1

lkrson Tti35 to Cutridq9 !032 !'2? 355 2SS !17 I!! 91 C! !!1'1 i: 370¢ :i0

^ " 0 V t 4

i .
C b '

,
6 C

* 0

*
0

+ N

L

k

q

0

F

F

.

L' 1Existinq Auto Trips 306 a95 178 125 ' 84 · 74 45 63 824 :: 1893 ::
lPerson To Avto Trio Ratio 3.37 2 69 2.00 2.04 1.64 1.49 2.06 1.30 1.15 ::' !.95 ll

'

0

P

.· q 0 I § r
t ' C C t 0

· lHHHHHHHHHH+fHHHHHHHHHHFHHHHHHHiHHH§HHHHHHHHH§HHm§uHmHHHHHHHHH§H§H§§+§Hf§§§lh:

bP I ,

. .
' I q 0 0 ·

':
,

$ ' ' .

S I B €
i% I r

.
1VU!¢LE KILES OF TRAVEL ItPACT (VKT) d :: ll

+
V

,' ¶ .' t f 8 t
$ '

,

Q I 0 I
.
'. lkductien ic Auto WT !BJ9 507 !954 !500 920 m 53 iUU2 23UR :: -35147 i:B

t ¶ t $ q

. t ¢ 6 0 €

lPenent RedllttiM froa Current TOtU Cubrilqe m i: ll
· : :: -!.072 ::F

V

' V V U t 0
C

.
C 0 ¢ 0

0

' :§§Hs§§fH§§§§§§HH+sH+§H§sH§gHs+HHs!§§Hs§§§Hs§H+f§f§§HHHH§§§§H§fHH§s~s§HH§§HHHHms§§Hs§Hss+s HHHHHH: 1
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P
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CA!!8R!DGE SIP PROJECT

0

Policv: B.2 !nc:ease Rates at Citv-Omed Parking Facilities bv 25 Percent

(Assues No Latmt Deund For Parkinqj '

(Rates for Private 6uues Ruain Unchanged)

HHHHHHHHHHHHHHHHHHHH+HmHHHHHHHHHHHHHHHHHHHHHHHHHHHH§fsH§HHsf§zHfsH: 1§§+shhhh
:: SUqrouo Subqroup Subgroup SUqrouo Subgroup SUqroug Subqrcuo Subgrm Subqrouo :: TOTALS

:: A B C D E ' F 6 H 1 ll
}}

.
ll———---—

it ' Ok
t¶ Ob

:: Casbridqe Boston 5merville Arlinqtm Be!eont HedferC ktertom Newten Other :i
LI 0¢
CV It

i Of 10
6c 16

::kios Td Cubridqe: 753 381 259 186 !00 81 68 59 813 :: 2.700
60 u00 LB

· 00 ii.
bO . 6k

bt 08
RE [i
::9dse Kotlu! Shares i:
:! Drive Alene: !65 1!7 !06 75 53 46 27 4! "" 510 ll 1.!42
:: Sha:ed RiCe: b9 SB 47 38 17 !8 !2 10 20S :: 464

. ll Tatisit: 119 155 6! 72 27 lb. 23 6 7S i: SS:

:: CtNr(932 nDR-veh.tri05}: 402 6! 45 2 2 0 5 2 22 i: 540

XAve CuM Si:e: 2.30 2.30 2.30 2.30 2.jo 2.30 2.30 2.3c 2.3c i: 3.7¢0

". XStmtegy Test - Change in trie level ef service i:
91 It6¢ ' dl
:: Suh?teug S='9u9 S=cuj Su¢rvu9 SuCrou? Es±Crou: £zbQToU? Stlbq:?[|? SuSqroup ::
ll A B C D

"
E F 6 K 1 ::

ro jq€0 It
60 toB6 It '

13rive Alone: IVTT: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ll
11DrNe Alone: OVTT: 0.00 0.00 0,00 0.00 0.00

_
0.00 0.00 0.00 0.00 ll

::Drive Alone: OPTC: 160.00 160.00 160,00 160.00 !60.00 !60.00 160.00 160.00 160.00 ::
BD It¢0 id
::2-Carml: IVTT: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 i:
::2-Car900l: OVTT: 0,00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ::
X2-¢arpool: OPTC: 160.00 160,00 160.00 160.00 160.00 160.00 160.00 160,00 160.00 17

00 7¥60 te
:: ll
1:3'CaroDQl: IVTT: 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 ::
::3+Cu030l: OVTT: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ::
::3+Caroeol: 0PTC: 160,00 160.00 160.00 160.00 !60.00 160.00 160.90 !60.00 160.00 :i¶0 IQQC QC

id Ivqj IQ

XVanpool: IVTT: 0.00 0.00 O.UO 0,00 0.00 0.00 0.00 0.00 0.00 ::
XVaovcol: DVTT: ' 0,00 0.00 0.00 0.00 0.00 0.0'0 0.00 0.00 0.00 ::
1Namcol: OPTC: 0.00 0.0C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 i:
IT 1¶

- 0€ ' 0¢

¶t VIID CI

llTruisit: IVTT: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ::
i XTransit: OVTT: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 i:
, XTnnsit: OPTC: 0.® 0.00 0.00 0.00 0.00 0.00 0.00

.
0.00 0.00 ll

I

:m+H+HH§HHH§HHHHHHHHHHHHHH*§HHHm§HHHHHHHHHHHH§H§H§§§§§sHfses§+ hhhhhhb§hh1::

XCP351ZE 3.30 3.30 3,30 3.30 3.30 3.30 3.30 3.30 3.30 i:
I ""'? share of CP 0.669 0.569 0.669 0.669 0.669 0.56? 0.669 0,6h? 0.669 ll

,..'. share OF CP

1

0.33! 0,331 0.331 0.331 0.33! 0.331 0.33! 0,33! 0.!3! i:
It "



* , 4 *· V

·
::Chjna? in ca:xo! si:e ::. t 0

0 0
6 0

::XP De!ti-3: -0.310 -0.310 -0.310 -U.:iu -U.:iO -U.:iO -0.310 -0.3tO -0.3!0 ::::up DeltrU: -0.188 -0.188 :-0.188 -0.188 -0.188 -0.188 -0.188 -0,1E8 -0.!88 ::b

:: '

.
::

i: "

::
::cn Base Sham of CP 0.669 0.669 0.669 0.669 0.669 0.669 0.669 0.6E9 0.66q :: "

::CP3 Base Share of CP 0.331 0.3Jl 0.33! 0.331 0.3Jl 0.33! 0.331 0.m 0.m :: ·
I D

I V
0 p

,
C C

:: ::
llC?2 huv 0.491 0.4?1 0.491 0.491 0.491 0.m 0.49! 0.44! 0,491 ::
XCP3 huv 0.274 0.274 0.274 ¢.274 0.274 0,274 0,274 0.274 0.274 i:
I I 0 0
C C

Q G

::cn Revised Share 0.Ul 0.611 0.6¢1 0.ut 0.64! 0.6¢! 0,641 0,641 0.64! ::
llC93 Revi59d Shue 0.359 0.35? 0.$54

.
0.359 0.359 0.m 0,359 o.m 0,359 ll

0 b
d i F 0

MexCPsiie 2.329 2,329 2.329" 2.3?9 2.329 2.32'? 2.321 .2.:Zi 2.::i ;j
I t 0 0

t F

i G

::AycC?IVTT 0.00 0.® 0.00 0.00 0.00 0.00 0.00 C.GO 0.0U i:
:XvcCPCVTT 0.00 0.® 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ::
XAveC?OP7C 6&.70 6&.70 68.70 69.70 68.70 CE.70 68.70 69.70 R.70 ::

J V

i a
0 V

ll - ::I 0

.
B t6 P

I i
: :H++HHH+§HfH§H+§+±§§H++§+f+HH+++§H+§Sfm+§§g§t§Hf§§§§§§gH+§§§H+tt+H++S+HH§gH§§§tH§§§+H§§§'gHHHHHH: :

t b
6 7

I I C i
1!M 9elta-U -0.619 -9.6!9 -0.6!9 -Q.6!9 -0,6!9 -0.6!9 -0,6!9 -0.gf9 -Q,E!9 i:
llC? Re!ta-U -0.2EB -¢.2t6 -(L?56 <.266 -0.266 -0.?65 -0,?96 -0.2CC -C.2C6 i:
::w 9?!ta-y i:
11!: 9e!ta-ll 0.000 0.¢00 0.000 0.000 3.000 0.000 0,000 0,0C0 0,000 ::
8 I ' t Q

G C

0 C

llhse · EXP DA 85'.2! 62.9! 57.07 40.!! 29.77 25.93 14.57 22.2S 274.73 i:
.::gase s EXP CP 52.54 36.77 36,!6 29.13 13.09 13.78 9.47 7A7 !57.60 ::

llkse oF EI? VP ll.
11Base § EXP TR !!7.51 !55.33 6!.43 71.73 27.47 !6.36 22.6! 6.¢2 74.77. ll
llkse § El? Qther 401.5! tO.S3 44.59 ?,05 !.% 0.16 5.47 !.¢9 2!.94 ::I 0

I B
t i 0 i
::Revised Share PA 0.155 0.!99 0.296 0.280 0.404 0.452 0.?90 0,5E5 0.5!9 ::.

^ "
,..

.

XRevised Shue CP 0.080 0.117 0.18! 0.204 0.184 0.249 0,192 0.!¢6 0.2% :: ·

XRevised Share VP 'll
XRevised Shut TR 0.178 0,492 0.309 U::UZ 0.380 U.60 0.434 0.169 0.141 ::
llRev!sed Shire Other 0.608 0.192 0.224 0.014 0.027 0.%3 U.iO: 0.050 0.041 ll
V 0

9 IC C

C 0

: :HHHHH+H§HHHHHHHHHHHHH+H+§+H-+HHHHHHHH~HHH~HHH+H§H~HHHHHHHHHHHfm
::ChlnQe in percent of mdt share ' :ig 0

I V
6 4

i I

i: SUqrwo SUgrwp Subgtouo SUqroug Seibqmo Suhqrouo SUqrouo Subgroup Subqrouo ::
:: A B C D E F G ll I ::
I I P II C

t C

ll ::
XDrive Alone: -8.50Z -10.762 -!2.261 -ii.si -i3.iii -iz.in -12.141 -ll.C9X -io.m: :
XCaroool: ' -1.15Z -0.951 -0.051 -0.031 i.zez Z.:iZ -o.in 3.23X um:XVanoool ::
XTrusit: 2.1EZ 8.43Z 7.ljZ ii,m 1!.077 9.m 9.891 6.07x 4.m::
ll0ther: 7A6Z 3.291 5.191 o.m 0.761 o.o'n " 2.39X 1.801 usz::
!1 ::
6 I 3 T
6 ¢

D C

::µA46E IN PERSON NIPS ' :: :

,

"' !



Y! L " · 0

" :: .
"

'

... ,
Suhrouo Sabqtout S:±qtoug Suur:juy Su|uruu:l Suuyruuy Subqrcu; Subqrcu; Euhqnu i: ·

:i
"A "

B C D E F 6 H I :: !2

:: .
: :""""D

^
" 0 f t I

t D D 0

.D

" ::Dtiv9 Alone: -64.03 -tom -31.77 -22.6 -U.i4 -tu -6.20 -4.59 -88.34 :: -
. ?lCarµcl: -8.65 -3.0!. -QJ3 -0.06 !.29 2.!9 -0.09 t.92 36.49 i:

·r
' XVanpool ' ll""

11Transit: !6.45 32.UB !&49 21.7.! 11.06 7.59 6.67 3.60 40.09 i1

:lOther: 56.22 12.50 13.42 U.02 U.:a 0.09 1.6! 1.07 ii.77 ::, 0
8 f I g'
0 ¢

, t Q

6 I · '

8 d ,

1 :

I 0
.

"
0 0

0 i ¢ Q

-
XCHAN6E IN VEHICLE TRIPS i:
¶ t g 9
G 0

d C

:i Ssibqrouo Subgrw; Subgroup Subgroug Subqhup SUgroug Sutqroup Subgroup glbgrou? :i—--
:: A

'
E C D E F 6 ll · I ll k.

4 ^*
ll 1 1""""

.
3 $

· f I
t C

j t

·
::OriqiAa] Auto Trips

'

224 142 130 91 61 ;; 33 ;j iu: ll
7

' :: -Chame in Auto Trips -68 -¢3 -32 -22 -13 -9 -e -6 -74 i:k

11New Auto Trips !56 99 % 69 48 45 25 40 528 ll "

.,. llPercent Chanqe Auto Trigs -34.762 -3!.0QZ -25.311 -24.65Z -20.737 -16.572 -25.54Z -12.752 -!2.2EXll ·

< ¶ I " t 1
¢ t · 0 4

llChanqe in Transit Trip lb 32 19 22 I! e '

; .. ': 4(1 ll
f t
Q ¢ '

.
b

I t 3 It C

I C

11CHANS£ IN VE!i!ELE !1!LEE {)f HAVEL ll
t t ' ' 0 8
4 C 4 ¢

ll £u=u:
"

=r2ij Sg!)?:eu? suc?otl? Sg%:UU: E'jjj;:C:lO Sutqr:uo Sckqrsu: Sgjj¢rsu? ll—"""
ll Q

"A "

E C D £ F E h I ll Te-
, ¢

S f4 t ¢ I

i 0
B f4 1
e I

11VKT kduetion -409 -m -353 -270 -!3? -1!7 -!09 ' -'?3 -209E ll
I 6

t f:6 I ' t ¢

" 1l?ercent hducti?3 tlrea Cumnt Total JTli '/Y,T i:
0 0

C II C
{ S

N

0

::?exE?,t Reduetka froe Cur:eat Total Cub:icqe VXT ::.
" $ g ' ¶ S

C 4
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11CAKBRIDGESIPPROJECT
.tl

. r'0{
I0 CC

€B :
:Policy:D.!RgsideAtialZoneParkingStickerPrurull. I0'

01
.

0D

0d
i.i:(AssueesFourCitrNideZmcs)i:

00
I6

..

8C

0C
80

0D C¢
i0

0 I8'
If i\¢t
IC

11Internal!loaeBasedNorkVehicleTriosll
0V

.ij 0I
CC

0

,,:
:Zone!Zone2Zone3Zone4i:Totalsll 6"
I8tDII 8€

BCft
0

.l·:
Zol|e

!014G0!6601100ll4160ll·

a

'
"""

E?:i.mone22020018002400ll6220:
i

"
XZone31400!40001000ll3E00:

:

XZone4!300110011000i:3500ll
. 08

gI
¶t

, LI6

6QfC
XTota!s472U3%045604500:

:17680ll"

D6

D0
dB

CC

.
DI

bg
q€I'

6d
30

t0.·

iC

4C II
·

tt tf

CC
t 0 J0

jI' S0C

80
B8

0I 00

CI
0

0

0ID

SI .

·id

CC.

,
{,..ll!nte:na!Hoee3asedNen-VorkVehit!eTriesll

e

·,.00

II
""

¢0

C§

.i:2939I
"

kne2Zone3Zone4llTctalsll 0

0a

B1
88

'
("6C

CC
0i"

.
.

llZone!0%0100U940ll2840i:
llhne21700014001359i:4450.ll·

,,XZone31!00100001!00:
:3200ll ·'llZone4tOO9007000ll2200-.ll'

.QQ-
fIII ¢ti

C
B6

i11Totals340028003!003390i:!2690ll Dg

.

"
I6

'

8C

.
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B6
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8I QD
I0 .0f
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0t
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00e·
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D8

8D
8C
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I6 B¢

€I
P

.86

0I 0t
D0
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II 0d

0C }}InternalhilyVehicleHilesufTravel(VXT)i: I0
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G0 :
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0D
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0g
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,0Q
C0

11Hme-Basedlierk14632!20901413613950:
:

,
5480Sll

0

"
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08¶I 0C
4B
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·llkme-9ased697057406!556950:
i26015ll
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t C

I b
$ t ' .

f $
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q B
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:: Proqrat hµcts Ul1 Vehicle Kiles of Tnvel §§ i: .

0 {-I I { C
·

.
6 C '

.

1'[
0 g

I t t Q

.

I f
" i IQ

Zone ! Zone 2 Zone 3 Zone 4 }j Totals :: ·

0 tg t € II I d Q

.C t

11Hm-Eased Nork 1550 1550 R0 !559 ll 5270 ll
8 tg I t €B 6

0 S< d t0

:lHjEe-gdsed 513 5!3 20S 5!3 ll 1743 i:
. :l!lca-liork i: ::

6 g t I 0 t
,C:. t I t 4 t t

' ' ljhtals 2063 2063 825 2063 ll 70!3 ll
t S "0 I "

8 t C jC i
0 C

c
llPercent Rieductisn frow Internal Ca&brid;9 HU & HBO ll -9.59Z ::

· b· t $ I ¶ I I
.

6 ¢
C 6 S 1

.
. .

, ' llPercent Rehctim fm Curreat Total Cub:idqg VNT ll -0.211 i: .*

fO
'

: I t
0 B

:,,. ( t 0
C t '

'" t I i I
t I I C

j D

i t j t' C ¢

0 j1 1
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.
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'
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?AX9R!DSE SIP PROJECT

0

0

' Policv: E.2 Local Ee;lenent Incentives "

%

lnemse Local Share to 3! Percest
.

0

,. 128 Percent Currently) '

Fill in this data table:
.

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH§§H§HSHHHHHHHHHS§HHfSHHH§§§HSs§ HBisHHHHj 1hhhhhh
i: ' Subqrouo SUqrouo Subgroup Suqrou? Suhqroup Subqroug Subqrouo Subqrouo $ubqrouo :: TOTALS ;

ll A B
'

C D E F G !1 I ll
¶ t I t¶ Q

. 0 C

0

I g
D 0

k

i t i t ,

:: Cas!)rid¢e Bcstcn Soaerville Ar!in¢tol} 9ekont Kedford Yatertom Nuten Other ll
Q f · ¶ IG d { q

6 I t f .€ i ¢ d

.,
::Tri35 To Cubridqe: 3!,b20 13.770 9,190 &,630 3,672 2,959 2,550 2,244 2'?,376 11 !C2,000 '

'

·
S ¶ '

8 t '' 6 C
0 E

P

$

.
V

t I 4 I ;¢ ¢ C t ..

' 0 ¶ f ¶ '0
C t C t t .

ll2ase l'lodal Shares ll :
W

:: Drive Alene: 6.9EE 4.227 3,755 2.ES2 1,%5 1,699 :,ozi i.302 . :a,::a :: 12.3!? :

::
'

Skated Ride: 2.977 1.735 !,97! !.353 629 £57 467 399 7,432 ll !7.197 ' :

. ll Trr.sit: 4.9!3 5,6!9 2.!?9 2,553 1.0!0 599 ES4 242 2,79.3 i: 2('.999
.'

ll 9tj}Er(?!.! Rsn-veh.tri3s): !8,922 2.!?9 !,57? 73 7U 6 207 72 793 ll 2!.9!9 :

' I f t I !P

" 0 0 ' d t Tu

t

11Ave kmco! sj29: 2.10 2.30 2.3i) 2,3U 2.JU 2.30 2.30 2.30 2.30 ll !02.UQO !

0 t

" ¶ 0

t 1 i·" I t 0 t ¶. 0
" " B t I + ;$ D

C 4 ;

-· llCHA!tC£ IN VEHICLE TRIPS '

ll :
.

' ¢ i % F t ;
'·· ' C q

L t :.

' ll SU!jC:cu9 Su@roup Subqmue Subqreua St!!!QTDL'p Subentm Sutmoec £iibctee Sutcrsu? }j i
·

,
· 0 0 a · 0

' i: A B C D E "F
6 µ, i i: Total 1

1 :
·

' I t :
· " t ' i

0

f ¶
t C f

' 4 ¢
C ¢ ;

::{kiCiRa! Auto Trios 8443 5363 4899 3445 230S 2052 !240 !727 227!6 ll 52!'?4 :

.
ll!leN Auto Trios 94!7 5!35 45n R45 2242 "1984 !240 !727 21735 ll 5!317 1

..
llPercent Chanµ Auto Trios !1.472 -4.252 -6.2¢! -5.8CZ -2.71Z -3.327 -0.011

.

-Q.01X -4.32111 -!AE! !

,
" t f 6 f tQ ¢ · '

C C C
0

P

0 S
' E I It d '

q Q
.

C

C D

I ¶ ¶

I j t t ;

11HHHHHHHHH+HHHsHmaHHHHHHHHHHHHHHHHHHHHHHHHf§HH§HFHH+§sSHHHHHHHHHHH}1HHHHHH:
r 6

I 0 i .q d
6 C t

::m EFFICIENCY :: :. ·

S Q
0 I $

Q 8
' C ¢ I t

i: Subqreuo su?rofl? SU!jCrou? Subqroup SUqrcup Subqrouo Subqroup Subqroup $ubqrouo ll Total 1

:: A
'

,

g C D E F S K I i: :
1 D

t 6 g
C t 0 D 0

. 1 0 6 t b '0 6
t I C

.

' ::Person Triµ to Ca0brid¢e 31620 13770 91CU 6630 3672 2958 ?550 2244 ?9376 i: nnoog :
a

I 4
t I 9

' C
€ d i

::Existiu Auto Trios e448 5363 4999 3445 230s 2u52 !240 !727 22716 ll 52!94 :
::Per50n To Auto Trio Ratio 3.74 2.57 !.97 1.92 1.59 !.44 2.06 !.30 !.29 :: !.95 :.

0

· 0
g $ ' t ;

0
4 d i q

:AutD Trios After Strategy 94!7 5135 4592 3245 2242 !%4 !240 1727 21735 ll 5!317 :':Perscn To Auto Trio Ratio 3.36 2.68 2,00 2.04 1.64 1.49 2.06 1.30 !.35 l? 1.99 ::
' 6

f g t "
C

,

" i 4
. I '

.
:HHHHHHHHHHHHHHHHHHHHHHH+HH§HHHHHHHHHHHHSFHF+HH+§H§§HHHH+HHmHH+H§HH§FHHHHHHl:
0 ¶ t I '
t 0

k ¢ I 6 · '

'"9!CLE XILES OF TRAVEL
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(VNT) :: 1'
f J I $ '
C
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.
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0 0
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' (Assues 1%0 Nodal t Journey to llork Data)/c 'e

(Assuees im EBploynent)

HHHg*tH:ug§HHtHHHmmmmHHmmmmHHHHmmmHnnsjbbjbfHf§§§§¥""""ff8t€f+G§*f+§S+ff§fffff!lfffffS§ff§f§!!
ll Subgroup Subgroup Subgroup Subgrouo Subgrm 5ubqrouo Subproup Subgroup Subgroup :: TOTALS 1l

:: A B C D E ' r G H I i: ::
00 Cl0f 00 80Cl

Ob
FO VI

DI or 00

i: Cawbridge Boston Smerville Arlinqton Belaont Kedford Uatertown Newton Other :: ll
DI i: llIt
ll :: ;j
WIrios To Cabridqe: 20,458 14,382 9,N2 7,038 3,774 3,060 2,550 2,244 30,70? ll 102,000 ll
i: ' :: ::
::

:i i:
ll i: ::

ID Gb
11Bue Nodal Shares " "
ll Drive Alone: 6,261 4,4!5 4,005 2,8!5 2,019 1.756 1,023 '1,56? 19,28! ll 43,137 ll
i: Shared Ride: 2.590 !,8!2 1,782 1.436 645 679 467 368 7,768 ll !7,547 ::
:: Transit: 4,439 5,868 2,32! 2,7!0 !,038 61B B54 242 2,825 i: 20,915 ::
i: 0ther(93Z non-veh.trips): 15.160 2,287 1,684 ;;

" 72 6 207 72 829 :: 20.402 i:
ll · ll""""""""""" i:
11Ave carjool Size: 2.30 2.30 2.30 2..30 2.30 2.30 2.30 2.30 2.30 i: 102,000 x
i: ll ll
llCP3SlIE 3.30 3.30 3.30 3.30 3.30 3.JO 3.30 3.30 3.30 :i ::
llCP2 share of CP 0.669 0.669 0.669 0.669 0.669 0.669 0.669 0.uv 0.664 :: ::
XCP3 share of CP 0.33! 0.331 0.331 0.331 0.331 0.331 0.33! 0.33! 0.331 i: i: .

:i
:: ll

i: :: ::
11AUT0 TRIPS BUB 5363 4898 3445 230S 2052 1240 1727 22716 :: ::
:: :i i:
1NEHICLE NILES OF TRAVEL 50691 91175 53874 4!338 25352 26679 16119 27630 636051 ll 960908 i:
to . 06 to
DB

bO to
11AUT0 EFFICIENCY ll i: "

ll ll ll
11 -Person Trips to Cabridge 28458 14382 9792 703B 3774 3%0 2550 2244 30702 :: 102000 ll
i: -Existing Auto Trips 8448 5363 40% 3445 2-30S ?052 1240 !727 22716 ll 52194 ::
:: -Person To Auto Trip Ratio 3,37 ?.68 2,00 2.04 1.64 1.¢9 2.% 1..30 1.35 ll 1.95 ::
ll ll ::
HHHHmnmHHHfHHHHm§HHnmHHHHHHmfHHHHHH§+§FHffffffH!§H uFwwTwx...¶wTwm7YvwvwYw.vYwwHf§H§HFDnff§ff
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' CAKBR1DSE SIP PROJECT

P

0

0

· Policy: E.4 Eaelowr Based Trio, Reduction Plan "

.

(Ap?lie5 t9 Fins of 50 or Kore Eap!ovees) '

(First Year hpacts- AER Plus 2.5 PercenH '
·

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHgHBHHHHHHHHHHHHHHs§H§§H§sHH§
§HHHHH,HH: :HHHHHH:

'

Subgroup Subgroetp Subgroup Subgroup " Subgroep Subgroup Subgroup Subgroup Subqrouo i: CURRENT :

A B C D E F 6 H I :: TOTALS' 1

: :
~e~~~m

I
6

" :: ToU! :

CaUridqe "Boston Smrvilk Arlinqton Be!aont Redford Hatertom Nutott Other 1:Egplme:,t :

ll 102900 :0

115U' Eooloy. 1

Trips To CaUridqe: 18,0¶9 9,147 6,228 4,476 2,400 !,946 1,622 1,;2; 14,320 :: U,872 :

I ¶ 1
P

C C

;

b

$ 0 " f
"

Q C
I

8 g 1 '
I C

6

9m Kuda! Shares
:: 1

'

Drive Alone: 3,9C2 2,EU8 2,547 1,790 1,291 1,!!7 650 993
'

!2,263 :: 27.435 :

Shred Ride: !,647 !,!53 !,133 913 410 432 297 234 4,9:G :: 11.!60· }

Trmit: 2,923 3,7!2 I,L76 1.723 6KG 313 3;3 ih; !,;?6 ll 13.302 !

Other (walk, cab, bike!: 9,647 1,454 1,07! 49 46 4 !31 ;q 3Z; ll !2.?75 !

: 1

+~ ++~ ~~
i '

fve kroool Size: 2.30 · 2.30 2.30 2,30 2.30 2.30 2.30 2.30 2.30 ll 6L972 :

.
"

0 0 I ,"" ¢ C

i3tnteqy Test - Chanqs in tri? kve! of servicg :: ::
? t I
g Q

i

· 0¶ Q '
^ B N ¶ b 0 1

Subzteup SUgroue Subc=9 SubC{uu? Sllbqretu} Sqqi9uq ·u#ut uug amy' uuy 'u'y' ""' " '·"A B "C '
D E F 8 ii i ii 1

.

C 0 i "

"'
·

f t I ·

t I } '
t f tJrive Alone: IVTT: :'; "

::)rive Alone: OVTT:

. ll ::Jrive Alone: OPTC: 35.00 35.00 35.00 35.00 35.00 35.00 33.00 33.UO 33.0U ;; i:
d 9 ! !

I

' S I 1 8?-C,aroool: lvn:
;; ::2-Carood: 0VTT:

ll I!?-Carpoo1: 0PTC:

;: ::
} ! I C

0 Q Q

.

0 Q 1 !
t Q C i3+Carooo!: LVTT:
|| ll 'J+Carpoo1: OVTT:
:: i:Vj+Carpcol: OPTC:

·
· ll ll

0 0 ¶ !'
C I 0 i

0 t 8 jC 6 B I/anpooi: IVTT:
:: ::/anooo!: OVTT:
11 I! )

)anD091: MC:
:: li
B ! B i

{ C C i
'

-
0 0 I !
d ¢ € i:ransit: IVTT:
:: ' i:"raasit: 0VTT:
:: ::Tansit: 0PTC:

ll l!EHmHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH§§§§H§§§§§§HHHHHHHH§§§4HH§§HH11 :::P3S1ZE 3.30 3.30 3.30 3.30 3.30 3.30 3.30. 3.30 3.30 ll
' 1!
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weCE'OPTC 0.00 0.00 0.00 0.00 0.00 0.00 0.90 0.00 0.00 :: .
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wised Share CP 0.092 0.129 0.187 0,?09 0.177 0.231 0.189 U.i72 U.ZO: ;; :

Msed Share VP

i: 1
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:: Subqrou? Subqrou9 Suhqroup Subgrouo Suhqroug Subqrwp Subqrem SUqroup Subqroe :: FORECAST ll
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11New Etol. ll
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0 t 0 0

} 1
'

'
, ' · ' ~" j i , t C

· 0 8 i"} 1Strds;v Test - ChaaqF in ttio level « service t: "¶ 0 0 t
'I i I \ 4 t
¢ i

^ 6 ^ 0 ^ I I 0 j j
', i: Sgl)cra:? SUyouc Subercw jju!jCrcgc Eubqrw" S=ugl· cui'y: ulu =:ar uu: 3'jut 4=' i0 . t:

ll
"A

· g
"

C A £
"

F G It : :: ::
0 ¶ I I1 E

~~~~~~~+ee~~~~+++++~ ~~mm +~~++~++ +~+~~~!~ ++~+~ ~+m b C C (

i i
D I ¶ 0

j B

i I '
. ( 6

i
V

0 0 I i
l:hivg Alone: !VTT: " "0 0. 0 B

llCrive Alone: 0\1TT: " "
Xhive Alone: O?TC: !95.0¢ !85.U0 !85.00 !85.00 1e5.09 185.00 " iE3.UU :a.uu iazuu :: ll
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JMMAKY (IF F'ROGRA11 IMPACTS EEDUCE!? !?£3L!CED R'E11UCEL)
'

')MT Z CHAMGE VUCs (2) C9(3) NO:: (4) · ,"
MEASURE REDUCTION IN \,'P!T(1) TC)NS.'Di\\' TONS/DAY TONS.'DAY "

.

.

A. 1 E::Danded Commuter Mob. F'roQram 13 , 5(:)(:) O. 41 cg. (:!6 c). SO
'

C). {:)2 ·
A. 2 Eiicvcle Incentive Proqram NA

*

B. 1 Park Restricti ons on Unrea. Streets .

Scenar i o 1 EJE3
.

Cj(:)(:) 2. 67 L). 7.C 3. 23 C). 15
V

Scenario 2 35 . U(:)O 1
. 97 C). 15 I . 2e C). (:)6

C. 1 Uni versal Vi si tor Passes NA
D. ! Resident Parking Zones 7 . OOO C). 21 CB. O3 C). 26 O. O I
D. 2 F'rooressive Res. Parking Fees NA

_- . -
E. 1 Regi onal Tri p Reduction Prog. NA
E. 2 Local Employment Opportuni ti es 33 ,

C)(: )(:) I. C) C). 14 i . 21 C). Ct6
E. 3 Annual Emplover Survev NA

- E. 4 Vehi cle Tri p Reducti on PI an
Year i 1 2 .

C)(:)O t;j. 3 (:). C'S C). 44 (:b. 02
Year" 2 · 25 .

c:)U(:) {:) .-7 (:). I I C). 92 O. 04
E. 5 Credi ts for Excess Tri d Reduct. Ni\|

F. i New Devel . Tri p Reducti on Fi an 27 , cjCjcj (5)
'

(:). 12 C). 99 C). OS
F. 2 Modi f icati on of Parki nq Rates NA
G. I Clean Fuel Studv NA
G. 2 Clean Fuel Incentives NA

0 .

NOTES:
NA: No di reet imoacts or" imDact"3 are uncneasureable
( I ) : Z ChanQe based on current ( 19!37) vi'ri" cj¶ti v
(2) : Assumes rate of 3.88 ci. of VOCS oer mile at 19.6 mDh. 78. 1 (F) F

(3) : Assumes rate of 33.27 a. of CO oer mile at !9. 6 lnrjh. 30.0 (F)
( 4) : Assumes rate of 1

. 54 q. of NO>: Det" mi le at 19. b (nc)h
. 7EL 1 (F )

(5) : Based on pro iected new develotment c)f 7 mi Z
. sq. f t . 0
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SECTION 3

CAMBRIDGE-BASED TRANSPORTATION STATISTICS FROM CITS

1. Daily Vehicle Miles by Type ofTrip and Year

2. VehiCle Trip Lengthby Type of Trip

3. Cambridge Through-Trips on SelectedRoadways

4. Vehide Trip-Making Within CambridgeOnly

·Trip Lengthby Purpose
"Origin Zone to DestinationZone by Purpose
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1. Daily Vehicle Miles by Type of Trip and Year



V
.

" !987 VHCt. MILES nv PURP HONE BASED WORK HOME BASED OTHER NON-HWE BASED ALL VHCLS (INC. OTHER) ' .' ' '
P

CAHBRIDGE TO CAMBRIDGE 2%9092) 25o641 24o49l IOln952 "
CAMBRIDGE TO EXTERNA(. 9259283 4369020 216.989 b715r54O

)

EXTERNAL TO CAMBRIDGE 925O305 435K86 '

.. 27b966 Ig7970055 ··· · ·

TOTAL CAMBRIDGE VMT 108740680' B96;947 " 513N4? 3]6149546
TOTAL VMT 3495629384 2H5O7eOl9 K912o97o 7lg319916%

2oin vhcl miles by purp

CAMBRIDGE TL) cAMBRInGE 28o304 29,166 33,876 12lo247
CAMBRIDGE TC) EXTFRNAL 1o285Al8 552,520 242AO6 2R42t89lEXTERNAL TO CAMBRIDGE l929q0328 550,029 277o353 2t332oO38
TOTAL CAMBRIDGE VMT 206129950 l0!390715 5539835 4p6969175
T(BT4L VHT 47w575w45B 31,1'j5Eh615 9,030,983 9709660193
19C7 AUTO OCCUPANCY

'

1.21 1.6!' 1.27 1.35
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2. VehiCle Trip Lengthby Type of Trip
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CAMRIDGE RELALFO vEHfCt.E TRIP LEHGTH BY YEAR IJY PURPOSE (.5 MI. INC) . , "

21FEFJ91 12.j7.jl UFMTR PAGE 3 0

M

0

1987 HOME BASED HORK
TRIP LENGTH DISTRIBUTION

·

IMPEDANCE · OST87HI2 CTABLE 1002)
TRIPS = H8bdC)YVEH (TABLE 2001)

0 ] O 20 30 40 50 60 70 80 90 lOO
"" """ +———~+————+————+~——~+~~~~+

0 ~~—~+~~—~+————+~—~~+ t CUME COUNT

O. O.O O.O 0

5. .
O. 3 O. 3 352

. lo......... I. 7 2 .O 2099

15...........................
5 . I 7. I 6362

2O.....................0............ 6.5 I J.6 8107

25................................... 6. B 20.% 8491 .

30......................................... B.O '28.4 9908

35.................................. 6. 7 35.1 8302

%0................................. 6. J 41.4 7845

U000000000000000000000000000000
" 5 0 7 470l 7125

50............................ 5. 5 52.6 6789

55......................6...
4 . 9 57.5 6125

'

.
0

&

60........................
4 .6 62 .1 5698

65.................... 3. 0 65.9 4 70 7

70.................. J. 3 69. 2 4154
"

"75............... 2.q 72.1 3606

DO...............
2 .8 74.9 3435

85.............. 2.5 77.4 3137

90............ 2. 2 79. 6 2695

95.......... 1.8 81.3 2186
.

100....... I. 3 82.6 1561 ·

105........ I . 3 83.9 1653 ·

'no....... 1.2 85.1 1440
.

' 115......
0 .9 B6.0 11%9 '

uo...... 0.9 86.9 1157

125..... 0. B 87. 7 lOl9
0

:

HO..... ' 0. 0 88.5 958
'

lj5..... O. 7 89. 2 893

140..... O. 7 89.9 080

145..... 0.8 90. 7 936

ISO.... O. 7 91.% 85%

155..... O. 7 92.1 0 78 0

160.... 0.6 92.6 68 7 ·

165.... 0.5 ' 93.2 655

no.... 0.5 93.7 653

175.... . 0. 5 94.2 6 70

100.... O. 7 94 .g 8jl
tfl5.... O. 6 95.5 766

190... O. 5 Yb.U 6UZ .
.

195... O. 4 96.% 512
0

0

200... O. 4 96.8 493
.

205... ,

' O. 3 97.1 422

210. . .
- O. 3 97.4 350

0 p "
.

6

g

P

b
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CAM1iKIDGE RFI.AffiO VE"H!LLE WIP LENGIH tji YLAK I\y P1jRPtjSE (.5 m. INC) . . . WP
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1987 HOKE BASED WORK
TRIP LENGTH DISTRIBUTION .

IHPEDANCE m DSTB7HI2 {TABLE 1002)
TRIPS = HBHDYVEH (TABLE 2001) '

0

O lO 20 30 %0 50 60 70 80 90 loO

+----+----+----+----+----+----+----+----+----+----+ F CU14Z COUNT

--- - 215... O. J 97.7 3 78

220. .. 0. 3 98.0 3 74

225... O. 3 98.3 3 74

2JO.. O. 2 98.6 305

235.. O. J 98.9 J 71

240. .
O. J gq.j J 32

245... ' O. 3 99. 4 390
250. . 0.3 99. 7 334
255. . O.J 100.0 36J

HEAN VARIANCE STD DEV SUH(CMJNT(1)) SUM(I"COUNT(1))
~~~~ ~~~~~~~~ ~~~~~~~ r

6.3. 519 2616.6bl 51.15J ' !2444J. 790%492.
.
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1907 HOKE BASED NON-WORK
'

TRIP LENGTH DISTRIBUTION
.

IMPEDANCE · DST87H!2 (TABLE 1002) .

°

TRIPS · HDOOYVEH (TABLE 2002) ·

0 IQ 20 30 40 SO 60 70 BO 90 lOO

__~ _ +----+----+----+----+----+----+---—+-—--+----+----+ t cum COUNT

O. 0.0 0.0 O

5.... O. 5 O. 5 5% I

10...............
2 .8 3 . J 2 79 7

!5....................,..........................
g .O 12.3 9086

20............................................... 9. 2 21.6 931 7

25................................................ g .4 30.9 942 7

30................................................ 9.4 ' 4O.J 9463
'

35........................................ 7. 5 %7.9 7593

%0................................ 6. J 54.2 6341

%5............................
5 .

5 59.6 5498

So...........................
5 . 2 64.8 5?46

55........................
4 . 5 69.4 4580 - .

60..............·........
4 .I 73.5 %179

65................
3 .O 76. 5 299 q

70............... 2. 7 79. 2 2 756 .

-75............ 2.1 81.4 2149

80............ ?.1 03. 5 2119

85.......... I . 0 BS.J 1814

90......... I .6 86.9 1656 .

'15....... I .2 88. I 120!

too...... 1.0 89. I 958

105..... 0 .g 89.9 89 5

' no..... O. 7 90. 7 748
' Its.... 0. 6 91. J 60S

120.... 0.6 91.9 569

!25... 0.5 92.3 474

!30....
· 0 O. 5 92.8 SO 7

lj5... O. % 93.J 43 I .

140... O. 5 93.7 460

145... O. 5 9%.2 467

ISO... 0.4 94.6 410

155... O. 5 95.0 4 74

160. ..
O. 4 95 .A 38 5 .

165... O. J q5.8 ¶3 3 '
t

no... O. J 96.1 318

175... O. 4 96.4 368
IBO.".. O .4 96.8 386

185... O. 4 97.2 400
IQO. .

(I. 3 ¶7,o5 266 "
:

195.. O. 2 q7.7 248 ·

200..
" 0. 2 '90.0 245

?05.i ·
. O. 2 90.2 20S .

210. .
O. 2 98.4 175

W u

P
0

i
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cAmbklL!f.t kFLA|lLu VthtLLL 1Klp LtkblH
ij"Y vtmm rv l'UEf'U8t (.5 Hl. INC)

'

· · " ' -© 7

0

21FEW?1 12.j7.jl UFMTR PAGE 6
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1987 HOHE BASED NON-WORK
TRIP LENGTH DISTRIBUTION .

IHPEDANCE · DST87H12 (TABLE 1002)
TRIPS · H(jODYVEH (HBLE 2002)

O lO 20 JO 40 50 60 70 80 90 too
+----+----+----+----+----+----+----+----+----+----+ E ctji'Qt COUNT

215.. O. 2 98.6 218

2?0.. O. 2 qg.g 216

225.. O. 2 99.0 168

230.. O. 2 99.1 IB 2

235.. O. 2 99. 3 20 :J

u 0. .
O. 2 99.5 169

24 5. . , O. 2 99. 7 182

250.. O. I qg.g 1 J9

255.. 0.2 100.0 181

MEAN VAR LANCE STD DEV SUH(COUNT(1)) SUH( 1'COUNT(! ))
~~~~ ~~+~~~~ ~~~~ .

51.03.7 2Ol6.833 4% .909 !00742. 5141610.

N

0

.

.

0

0

0
F

P

.

.
D

0 ,

q

0

P

0
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0

*
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0
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.
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V

1997 NC)N-HO4E BASFD ·

TRIP LENGTH O[STRIBUTIOH
WPFDANCE · DST87H12 (TABLE 1002)

TQIPS · NHBOYVEH (TABLE 2003)

t) t O ?Q 30 40 50 60 70 80 90 loo
- + ----+----6----6----+----+----+----6----+---- 6----+ t CUHZ CnUNT

0 . 0 .O O .O O

5......
1 .O I .0 82 8

lo................ 3 .O 4 .0 2532

15........................................... g .% 12 .
J 7lj 7

?').............................................. 9.0 21.4 7680

25................................................ 9 .4 30.8 797'J

JC).............................................,.... Q.A' 40.6 d322

J5..........................................
Ei

.
3 48.(J 7020

40..................................... 7. 2 56.0 615 3
.

4!5............................... 6. I 62 .
1 5145

5O.o......................... 5 .
1 6 7. 2 4J42

55..................... 4 .O 71.2 3351
.

bO..................... 3 . g 75. I J335

65................. 3 .
1 78 .

2 2645 .

70................ 2 . g Bl.l 2466
"

7'5............ 2 . 2 83.3 1893

ao........... 2
. I 85.4 1780

a

ti5.......... I . 8 87.2 1534

90......... ! .6 88.8 1333 '

95....... I . 3 '90 .J 1068
ICC)..... O

. 9 90.9 76 2 ·

lC5..... O . g 91. 8 7 38 ·

0 Ito..... O. 7 92 . 5 625
0 115.... O. 6 '93.2 5 3 6

120.... O. 6 gj.9 52 3

125.... · 0. 5 94. J 43 3

13Q... O. 5 94. 7 388

lj5... 0.4 95 .
2 356 .

140... 0. 4 95 .
S 30S

14!5... O. 4 '95.'9 309
150... O. 3 96. 2 280
155... O. 4 96.6 304 .

160.. O. 2 96.8 IB 8 ·
"

165. . tj. J 97.0 215 '

1?0.. O. J 97.3 2?0
175.. O. J 97.6 2 3 7

190. . O. J 9 7. g 25 2

l'j S
. . . O. J 98 . 2 256 ·

Iwio. U .
Z vti.4 t 8 g .

'

1'15.. O. 2 98.6 15 3

200. . O. 2 98 . 8 15 8
..

205. . .

" O. 2 98.9 ! 36

21Q.. · ·. O. I gq.j Ill0

t 0

0

I
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0
t

19lj7 HON-HOME BASED
.

TRIP LENGTH WSTRIFJUTION
IHPEDANCE · DST87H12 (TABLE 1002) ' '

TRIPS = NHRDYVEH (TMJLE 2003)

O lO 20 JO 40 50 60 70 80 90 100

+----+----+----4----+----+----+----+----+----+----+ t CUMF COUNT

215.. 0. 1 '99. 2 114

HO.. O. I 99. 3 I t t '

225.. ' O. 1 99.% 91
P

2JO.
" 0. I 99.5 7 3

2 J S . .
O. 1 99.6 to 5

240. O. I 99. 7 69
245. .

' O. I 99. 13 99

250. O. I 99 .g AO

255. o.t 100.0 56

Man vmiance std oev sUM(cnutjT(f )) sum(["count(i)) '
.

~~~ ~~~~~~~ ~~~~
4 7.Q'jj 1616.2'58 40.203 'JSO24. 4080369.

*

.

+

0

F

0

0

0
.

.

.µ

0

0

0

0 e

0

*

p 0

~
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0

. .

P
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0

e
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G 0 0do·¢ oj.tt. t 0 j rt j 0 j bvL b "0 0

0
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1987 ALL PURPS +TRUCKS +TAX!S
TRIP LENGTH DISTRIBUTIO4

1'4PEDANCE · DST87H12 (TABLE 1002) F

TRIPS · TOTDYVEH (TABLE 200%) "

Q ID 20 30 4O 50 60 70 80 91) loO
+ ----6----+ ----+----+----+----+----+----+----+----t 't CUMZ COUNT

O. O .O O .O O

5. .. . O. 6 0. 6 2224

in.............. 2 . 6 3 . 2 q7?7

15........................................ 7. q 11.1 29401

U)...........................................
A

. 4 19.5 31114

25............................................ B. 7 28.2 J2324

JO.............................................. g. I 37.2 33909-

35...................................... 7. 5' 44.7 278%2

40.................................. 6 .6 51.3 24425

4!5............................. 5 . 7 56.9 21043

SO........................... 5 . 2 62.1 19426

55....................... 4 . 3 66.5 16!08

to...................... 4 .2 70.7 15774

65............;..... J. 5 74.2 12880

70................ J .0 77.1 11140
.

75............. 2 .4 79.5 8943
'

90............ 2 .2 81. 8 8359

fl5........... · ? .n A 3 . 8 74 12

qo......... I . 7 8 5
.

5 62'19
.

95........ I . J 86.8 5019

too...... 1 .Q El7.8 J779

1')5...... I .
Q 88.9 J77! '

, Ito..... O. A 89 . 7 3134
0 1 15. . . . O. 7 90. 4 2541

.

12Q.... O. 7 g I .
O 2506

1?5.... O .6 91 . 6 2!28
130.... O .6 92.2 2057
1.3'5... O. 5 q2. 7 1856
14U...

'

O. 5 93 . 2 I 79 7

145.... O. 5 93.7 1912
ISO... O. 5 94.1 ! 704 .

155... O . 5 94.6 1Ejl7
.

160... O . 4 95.0 1383 0

165... O. % 95. 3 lj3%
170. ..

O .4 93. 7 lj28
'

17'5... O .4 '96.1 144 7

1AO... O. 4 96.5 !635
1135... O. % 97.0 1613
190... O. J 'J7.3 1191 .

i"j5.. (J. J 9 ?.,6 1031
200. . O. J 97.8 lOj5
20S.. O. 2 98.1 892

*

21 Q. . .

"

' O. 2 98. 3 732
*

. . . .
P

* 0

.
.

.

S

+
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HfLLt NIP f.ttlbiH BY YtAit '.gy mjkpljsE (.s 41. INC) ' ' " ' "
0 0

2lFEd9f 12.j7.jl UFMTR PAGE lo .0
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1987 ALL PURPS +TRUCKS +TAXIS
TRIP LENGTH DISTRIBUTION

·

IMPEDANCE · OSTB7Ht2 (TABLE 1002) .

TRIPS · TOTDYVEH CTABLE 200%)

(J lO 20 JO %0 50 60 70 BCJ 90 lOO
- +----+----+----+----+----+----+----+----+----+----+

E cUMq COUNT

215.. O. 2 98.5 790

. 220.. O. 2 98. 7 823

225.. O. 2 90.9 731 -

230.. O. 2 99.1 628

235.. O. 2 99. 3 7 76

240.. O. 2 99. 5 65 2 .

24 5. .
C). 2 99. 7 7% 7

250.. O. 2 gq. A 64 5

255.. O. 2 lOO. 0 6'5 3

HEAU VAR t ANC E STD DEV SU.4(COijNT(I)) SUM( 1°COUNT(I))
~ ~+~ ~~~~~~~~

·

5j.575' 2llg.obl 46.o3j j72j87. 19950752.

.

0

0

0

"

0

.

.

6

0

0

0 0

.

.

-

'

' )

.

.

.

m
©

j ·
B

0

g
0 '

V
q

0

,

b

W
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3. CambridgeThrough-Trips on Selected Roadvvays
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4.0 TESTNG OFALTERNATE PARKING CONDITIONS

4.1 Introduction

As part of the analysis undertaken for the Cambricige vehicle trip reduction program, sevii"a1
' parkingconditions 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 m:ich 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, the analytic
approachused 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
Gie results and demonstrate the comparative impact of the five parking conditions tested under

r aiying developmentscemrios.

4.2 Analvtic Approach

Th2 parking conditions identihed 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 mjde 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 Eehavior or
mc'dtz share3 "m'i!d need to cha_nge to reflect the conditions mandated by the parkirg program
tested.

The journey to work (JTW) mode share data that was used in the model reflected i.iformation
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 baselineparking 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 o'.'er a twenty year period), and includesoffice, 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 milliun sqaare feet of
development that has been under construction or completedsince 1990. Eight million square

T
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· feet of development over ten years represents an historical high for development in Cambridge
° as described in Section 5.

4.3 The Parking Conditions Tested

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

1. A basdine condition
Z Future parking on prevailing mode share trends, Le., current trends
3. A parking freeze at the year 1990 (or current) inventory
4. A parking freeze at the 1990 inventory plus a 20 percent increment of

additional parking
5. The proposedCambridgevehicle trip reduction ordinance

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

4.3.1 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 informationwas 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 "othet' (predominantly walking with some bicycle).

The test also estimated the VMT at 969,000 vehicle miles per day Nmt) 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 Cambridgenon-home based work trips.) The test run also estimated the n'unber 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 spac% at 51,830.) These data reflect a
commuter to vehicle ratio of 1.95.

4-2
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- 4.3.2 Future Parking Based On Prevailing Mode Share Trends -Current Trends
0

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 amoumt of new
development and the type of development that are expected were based on forecasts by the

,
Cambridge CommunityDeveloFment Department. However, it is important to note that the

' schedule for the implementation of this developmentcannot 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 rat%: 4 million square feet over 20 years, 8

j 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

P

Baseline Condition would not change considerably,and generally reflect modes of travel that

now include the proposednew 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 somewhatdifferent 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 higter 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
163 percentuse other (down 3.7 %).

Along with these mode share remits, 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
increaseof 16,100 spaces over tFe 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 (VNIT) travelled by commuters who work in Cambridgewas
estimated at 1,203,000; this estimate represents a 24 percent increase in VMT over th2 baseline
conditions. This estimate is consistent with the CTPS year 2010 forecast of a 26 percent increase
in Cambridge VMT over cunent levels. The data reflecta commuter to automobile ratio of 1.90.

0
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- 4.33 A Parking Freeze At The 1990 orCurrent Inventory
»

Unlike the previous test condition that assumed no transportationmanagementcontrols, so that

current Baseline trends would conUue into the future, this parking condition tests the modal

' shift impacts associated with a parkingcap or freeze that is fixed at the current 1990 invento'y
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

The discussionbelow focuses only on the conditions represented by an additionalconstruction
of 8 million square feet of new development,which reflects an employmentbase of 129,000.

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, of 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 developmentare 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 commutingwould 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 "oth2r" 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 CondiEon Under
Prevailing Trends. Large numbers of commuters would have to change modes. Based on this
test, almost 18,000 additional commuters in Cambridgecould not drive alone, with al»ut 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 esUmated VMT under this parking condition and amount of development, with
the vehicle miles per day CVMT) 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 VMD.

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 commuter 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
developmentin 20 years), the observed impacts of a parking freeze would n,o,t,be realized.
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· Furthermore, a parking freeze that deters development in Cambridgeand causes such

:
" development to locate elsewhere,inthe region would likely rmtlt in an overall net increase in

regional VMT.

4.3.4 A Parking Freeze At 1990 Levels Plus An IncrementOf 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 BaselineCondition and the previous absolute
parking freeze condition tested.
Q

,P

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 commuterswho 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 previousparking 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 affxt 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 developmentwere to occur in other communitiesbecauseof 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?

4-5
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· At what level should a parking ap be set, and what transportation and development
objectiv% is it trying to meet?

Parking qps 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 &velopment to relocate to other areas in the region, thereby
increasing VMTand compromising air quality, and also due to the uncertainty that the existing
public transportation infrastructure in these areas could accommodate the necessarymode
shift&

4.3.5 The Proposed Cambrid%e VehicleTrip ReductionOrdinance or VTRO

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 CVMT) in Cambridge and at the same time improve the support
structure for educating and assistingaffected 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-basedbecause

they directlyaffect all the travel markets and land uses in Cambridge. By contrast,conventional
parking freezes are directed at commercialand/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 travel produced by the following Cambridge travel markets:

· Residents

· Existing employees

" Future development,and

· The City of Cambridge (oHicial 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 dean fuels.

A critical feature of the ordinance a_id 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 dependentupon 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 measw% in the program are phased-in

0
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· 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 VTR

measure of the ordinance is separately.

Measu,re DailYVMT 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 OppoTtujnity 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

VehicleTrip Reduction Measure or VTR 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 developmentor expansions of existing

development, and then only after the freeze thr%hold is reached, sometimesmany 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 (VTR) of the

ordinancewhich demonstrates the superiority of the ordinance to a city-wideparking freeze.

· 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-basedprogram that requires employers

(firms of 50 or more employees) to develop and implement vehicle trip reduction

plans designed to meet a commutermobility 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
,

figujr% following this text and also include a no development condition,as welL The

discussionbelow focuses on the conditions that would exist with the VTR measure m

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 additional8 million

square feet of new development in ten years). The VTR measure also reflects an
0
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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 inVMT that repment a daily savings of 24,(XX) mile 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 hist 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 VTR 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 ot:lers was
estimated to increaseby 3.2 percent, transit users was estimated to increase to 27.3

percent (up by 4.9 percent). The model also estimated the vehiclemiles per day (VMT)
travelled by commutersworking in Cambridgeunder the VTR 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 VTR measure is

,
only one element of a comprehensive, broad-based ordinance. The other measures in the
ordinance regulate currently unregulated parking spaces, discouragecross-town vehicle trips
during the work week, facilitate opportunities for residents to find jobs in the City, expand the
Commuter Mobility P'ogram, and create a Bicycle Mobility Program. (Notably, the measures in
the ordinance are largely self-funding). '

Taken together, the other measures under the VTRO 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
TechnicalAppendix.) 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 derrionstrates

the superiority of the Cambridge Trip Reduction Ordinance for achieving reductions in VMT
over a parking freeze program for the following reasons.

" The VTR and other measures of the ordinance would achieve results starting in the
first year. A parking. freeze only begins to ggnerate trip reductions with new
devdopment or expansion after the freeze ceiling is reached.

4-8
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. · The VTR measure, as well as many of the other measures, of the ordinance can be
' implemented incrementallyso 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 nothin& or it may be too low and freeze

or relocate development

· Many of the measures of the ordinance apply to both exisUng and future development.

A parking freeze primarily impact only the last firms or developers wishing to do

businm in Cambridge.

· Finally, the proposed ordinancecontains a commitmentbythe City promptly bo study

revisions to its current zoning ordinance as it applies to minimum and maximum
,

parkingspace 'equirements.

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

b

4.4 Comparink the Parking Programs Under Several Levels of Development
V

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 altermte rates
of development. The results of each of these scenarios tested are shown on several figures,
labeled Figures 4.1-4.4.

4.4.1 Development Scenarios and Assumptions

Each of the parking programs 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 assumptionsassumed in the analysis included:

· Development is assumed to occur evenly over the 20 year period. For example, four d

million square feet of developmentover twenty years is assessed at an annualized rate
of two hundred thousandsquare 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 generatedby
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 (FI) is fixed at the 1990 off-street parking
" inventory of non-reidential spaces and is dimatedat 51,830spacu.

· The Parking Freeze at the Current Inventory plus an Increment of 20 percent (F2)

option takes the current inventory (FI) and includes an additional 20 percent in the

eligible freeze inventory. The parking ceiling that results urider this option is

%timated at 62,200 spaces.

· The Cambridge Vehicle Trip Reduction measure (VTR) of the ordinance is based on

the measureproposed in the proposed Cambridge SIP ordinance program, which is

applicable to existing employeesand new development and is based on a City-wide

auto efficiency rate (AER) or standard. The program tested assuln% 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 CVTRO) includes the vehicle trip

reduction measure (VTR) 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 ¢ifferent 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 P'ogram 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

4.4.2 Results of the ArlalYsis

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 developmentand driving behavior.

' The freeze programs only affect new development and therefore have no

impact under this no build developmentcondition.

Four Million Square Feet DevelopmentScenario - Figure 4.2

· The Vehicle Trip Reduction Measure (VTR) and Ordinance (VTRO)

.

options still result in lower VMT than existing conditions or eitheT parking

0
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K · freeze scenario despite the addition of four million square feet of new
" development over twenty years·

.

· The Freeze plus 20 percent Increment (F2) option has no affect on VMT as

four million square feet of development would generate fewer parking
;

spaces than allowed under the freeze ceiling.
F

:

· The Freeze at Current Inventory option (FI) maintainsVMT at current
conditions (969,000),which is higher than the VTR and VTRO opticms.

L

L

, Eight Million Square Feet DevelopmentScenario- Figure 4.3

· The Cambridge Vehicle Trip ReductionOrdinance NTRO) 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) measurealone (i.e. without the other
components of the VTRO) and the Freeze at Current Inventory (FI) 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 (FI) essentially remainsunchanged.

· 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 DevelopmentScenario - Fimlre 4.4

V

· 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 estimatedat i,i35AXlO in year twenty.

· The Vehicle Trip Reduction MeasureCvtr) 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 wodd increase to 1,224,000 in year twenty.

· The Freeze At Current Inventory (FI) 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

e

4.4.3 SummarYof the Parking Programs AnalYzed

The graphs dearly illustrate the superiority of the proposed Cambridge Vehicle Trip Reduction
Ordinance (VTRO) over either type ofparking Ereeze. As the figum make apparent, a parking
freeze will only result in a reduction in vehicle miles travelled if a substantial amount of
development occrus in a community over an extendedperiod of Ume. Absent that condition, a

parking freeze will not reduce vehicle miles travelled or improveair 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 Erst two
years and would continue to achieve reductions over time with and without substantial
development in the community.

,
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·:kk CAMBRIDGE SIP REVISION STUDY **
** **
** VMT TESTS OF ALTERNATE PARKING PROGRAMS . **
*******~*k**k**********;k**Kk***************************y**y**k******k**********kHH**
** **
** Test I: No Growth over 20 years **
** **
** I 2 3 4 5 **
** **
** Baseline/ Freeze Freeze Cambridge Cambridge **
** Current At Current Plus 20 % VTR VTR **
** Year Trends Inventory Increment Measure Crdinance **

" ** (CT) (FI) (F2) (VTR) (VTRO) **
** **
** Year 0 969,000 969,000 969,000 969,000 (1.90) 969,000 **

. ** 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 **

J ** Year 10 969,000 969,000 969,000 886,000 (2.26) 797,000 **
i ** Year 20 969,000 969,000 969,000 843,000 (2.49) 754,000 **
1

***********~**********************:k*************************************************
** **
** **
** Test 2: 4 Million Square Feet of Development over 20 years ** ,

** **
** 1 2 3 4 5 **
** **
** Base1ine/ Freeze Freeze Cambridge Cambridge **
** Current At Current Plus 20 X VTR VTR **
** Year Trends Inventory Increment Measure Crdinance **
** (CT) (FI) (F2) (VTR) (VTRO) **
** **
** Year 0 969,000 969,000 969,000 969,000 (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 **
*********~**************************************************************************
** **
** **
** Test 3: 8 Million Square Feet of Development over 20 years **
** **
** 1 2 3 4 5 **
** **
** Base1ime/ Freeze Freeze Cambridge Cambridge **
** Curre8t At Current Plus 20 X VTR VTR **
** Year Trends Inventory Increment Measure Ordinance **
** (CT) (FI) (F2) (VTR) '(VTRO) ** '

U ** **
** Year 0 969,000 969,000 969,000 969,000 (1.90) 960,000 'n
** 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 *:'
H **
***********~************************************~*********************************
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************+*************************************:***~*************************H~
** Test 4: 16 Million Square Feet of Development over 20 years' **
** **
** I 2 3 4 5 **
** **
** Baseline/ Freeze Freeze Cambridge Cambridge **
** Current At Current Plus 20 X VTR VTR **
** Year

"

Trends Inventory Increment Measure Ordinance **
** (CT) (FI) (F2) (VTR) (VTRO) **
** **

'

** 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 ** --:

** Year 5 1,074,000 958,000 1,074,000 1,001,000 (2.15) 929,000 **
i ** Year 10 1,203,000 952,000 1,145,000 1,085,000 (2.26) 996,000 **

** Year 20 !,454,000 971,000 1,144,000 1,224,000 (2.49) 1,135,000 **
**************************************************************************6**********

0

Note:

Cambridge VTRO Program Assumes:
Schedule of:

Year 2 : Programs AI,BI,D1 representing 55,000 VMT

Year 5 : Programs AI,BI,D1 & 1/2E2 representing 72,000 VMT

Year 10 : Programs AI,BI,D1 & E2 representing 89,000 VMT
6

Programs Used in Calculations:

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

. 3. Freeze Plus 20%-----------File Freeze 3

4. Cambridge VTR-------------File F.l
5. Cambridge VTRO------------Program 4 VTR including above note

0

I



p »

,

,

b

PERSON TRIP GENERATION

Proposed Development- 8 Million Square Feet over 10 Yeam
P

Land Use Amount SF Empil1000 Ejnployee3

office 6188000 4.0 24752
Retail 1010000 1.0 1010
R&D 800000 1.5 1200
Hotel 0

7998000 26962
Employment In Year:

0 2 5 10 20
102000 107392 115481 128962 155924

Proposed Development- 4 bAlllion sware Feiet over 10 Yeam

Lend Use Amount SF Empll1000 Employees
k
C

Office 3094000 4.0 12376
Retail 505000 1.0 505
R&D 400000 ' 1.5 600
Hotel 0 '

3999000 13481
Employment In Yeaiu

0 2 5 10 20
102000 104696 108741 115481 128962 '

Proposed Development- 2 Million Square Feet over 10 Years

Land Use Amount SF Empl/1000 Employees

Office 1547000 4.0 6188
Retail 252500 1.0 253
R&D 200000 1.5 300
Hotel 0

1999500 6741
Employment In Year:

0 2 5 10 20
102000 103348 105370 108741 115481

.
.
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Figure 4.1 No Development 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
Twenty Years
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Figure 4.4 Sixteen Million FT' Development In Cambridge Over

Twenty Years
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5.0 HISTORICAL GROWTH PATTERNSINCAMBRIDGE

5.1 Introduction

Forecasts of future trafhc 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 futire
condition involving the construction of betweenzero and 8 million square feet of development

over ten years, inCluding office, retail, researCh, and light industrialuses. 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 documentedby the Cambridge Cbmmunity

Development Department. A range of zero to 8 million square feet was used in the preceding

analysissince there can be no certainty as to how muCh of the proposeddevelopment will
actually occur.

The extent of new development is an important factorused m 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 developmentscenario based on 8 million square feet of new development is roughly

consistentwith 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 whic7i occurred

from 1980 to 1990 is unprecedentedm the documentedhistory of Cambridge. Therefore, the

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

The purpose of the followingdiscussion 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 patternsof the 1980'S will
continue through to the 21St century.

5.2 General Trends in Employment

Since World War II, changes in employment in Cambridge have been characterizedby a shift

from an industrial base to a predominantly service and research base. This shift has resulted in

change in land use which haveconverted 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

changG began in the 1940'S with the expansion of the Massachusetts Institute of Technology's

reearch programs, including the Radiation Laboratory, Draper Laboratory, and oth«
sponsoredresearch activities. These programs produced numerous spin-off businesses which

were either products of this research or providers of support servico. Evolution of this base

was characterizedin the 1950°Sby a growth in defense contracting, in the 1960'S by aerospace
(NASA) and Department of Transportation programs, in the 197US by the advent of :he bio-

technology industry, and in the 1980'S by growth in all these areas in addition to expansion of

computer-related research and development.
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Figure 5.1 City of Cambridge: ManufacturingEmployment
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Current trends, due in part to a weak economy and reduced public-sector funding kr research,

indicate stabilization and some :'eductions in employment in th~ areas. Consistentwith this
trend, Cambridge is presently experiencingan office space vacancy rate of 13 percent (Source:
CCDD) and no cunent building activity relatedto constructionof new commeiria1space.

5.3 Changes in Population and Employment

Population data is available for the City of Cambridgeback to the year 1900. Th%edata are
shown in Table 5.1 and Figure 52 In terms of absolute growth, the City's population
experienced its most significant increase between 1900 and 1910 due in largem to an influx of
Europeanimmigrants. The City"s population continued to gmw over the next two decades
before declining slightlybetween 1930 and 1940, the period coinciding with the Great
Depressioa Following World War IL Cambridgepopulation peaked with over120,000

r%idents, coinciding with the post-war 'baby boorrC' This was followed by a period of steady
population decline over the next 30 years, due in part to urban out-migration and declining
householdsize. Between 1980 and 1990, population stabilizedwith 96,000 residentsin 1990.

1990 population was approximttely20 percent below the peak level of 1950.

Becauseof changes in coverage under the Massachusetts Employment Security Law (MESL),
data availablefrom the Massachusetts Department of Employment and Training (MDET) do
not provide a consistenttally of Cambridge employmentover time. These data are useful,
however, for identifyingoverall 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 availabledata, 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 governmentemployees.

Becauseof the inconsistencies in the MDET data, total employment figures for Cambridge are
shown in Table 5.2 and Figure 5.3 for3 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 pencent over 14

years. The next data period, which included coverage of employees of non-profitorganizations,
began in 1972 with total employment of approximately 86,®0. 8 years later, coinciding with the
recession of the 1970'S, employment had dropped to justbelow 84,000, a decline of Z'5 percent
or just over 2,000 employw. The next data period, beginning in 1980, accounts for extension of
coverage to government employees. During the 11 years for whiCh data are availabk,
employment grew from 92,000 to over 103,000, a total growth of 12.2 parent. MDET data
indicate that the employment sector showing the greatest increase during this pericR was
servic®, whiCh grew by nearly eA 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 Cambridgeactually 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 discem patterns in gowth and developmentfrom these data, relative growth rates

were examined over time. Figiire 5.5 shows relative annual growth rates for population,
beginning in the decade from 1910 to 1910. This figure shows a steadily declining rate of
growth from 1900 to 1940. Between 1930 and 1940, there was a negativegrowth rate reflecting a

t
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" Table 5.1 Cambridge Population (1900 to 1990)

Annual ,.
10 Year

Year Population Growth Growth

1900 91,886

1910 104,839 1.33% 14.1%

1920 109,694 0.45% 4.6%

1930 113,643 0.35% 3.6%
,. .

1940 110,879 -025% -2.4%

1950 120,740 0.86% .
8.9%

1960 107,716 -1.13% -- -10.8%

1970 100,361 -0.70% -6.8%

1980 95,322 -0.51% -5.0%

1990 95,802 0.05% '0.5%

Source: 'TransportaUon Facts," CTPS, 1983; MAPC; 1990 U.S. Census.
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Figure 5.2 City of Cambridge: Population1900-1990
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Table 5.2 Cambridge Employment (1958 to 1990)
.

Covered Emplo'yment Average
Annual Annual Growth

Year (I) (2) (3) Growth
' for Decade

1958 59270
1959 60,1n 152%

1960 61,196 " 1.70% L6%

1961 60,676 -0.85%

1962 60,539 -023%

1963 €865 3.84%

: 1964 61,999 · -138%

1965 60,409 -2.56%
P

1966 63,683 5.42%

1%7 65,798 3.32%
e

1968 65,592 -031%

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 -032%

1975 78,471 -8.58%

1976 " 80,032 1.99%

1977 79,094 -1.17%

1978 83,325 5.35%

1979 83,976 0.78%

1980 92,044 -0.9%

1981 92,363 0.35%

1982 %,602 -1.91%

1983 90,724 0.13%

1984 %,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 1.41%

1990 10j278 121% L2%

Notes: (I) ExCludes government and non-profit organization employees.

(2) Exdudes government employees.
(3) Total employees.

Source: Massachusetts Department ofEmploymentand Training.
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FEgure 5.3 City of CamlMdge: Total Employment
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Figure 5.4 City of Cambridge: Populationand Employment:
1980-1990
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Figure 5.5 City of Cambridge: Average Annual Population Gmwth
Rate
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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 yea' period, from

1950 to 1980, of negativegrowth However, the rate of negative growth became less significant

over time, so that by 1980, populationhad stabilized with virtually no growthbetween 1980 and

1990.

Figure 5.6 illustrat% annual growth Uends for employment (It should be noted that the

transition periods betweendifferent MDET employment coverag% are omitted.) As shown in
the figure, the annual rate of growthmn fluctuate widely, generally varying betweena positive

rate and a negative rate from year to year. The only period shown in the graph with a

consistentrate of positive growth in consecutive years was from 1985 to 1990, the per-od of

greatest overall growth in employment forwhich data are available. As shown in thE figure,

this steady rate of growth is unprecedentedin the past 32 years. Figure 5.7 summarizesaverage

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 CambridgewhiCh occurred during this period was

atypical and does not represent an overall historic hCnd for the City. Employment ir, the

precedingdecade was characterizedby 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-boomperiod as the primary exception. These

trends should also be considered in conjunction with cunent regional economicconditions and

the absence of any new aevelopment activity within the City of Cambridge.

In summary, it is reasonable to condude 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, signihcant increas% in population appear unlikely. As a r=lt, the rate of growth

in vehicle miles of travel is likely to decline. Assuming this to occur, expectationsof a full build-

out of the proposed8 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 next
10 to 20 years will occur at a slower rate than what occurred m the 1980'S.

: ' 5-3
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Figure 5.6 City of Cambridge: Average Annual EmploymentGrowth
Rate
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Figure 5.7 City of Cambridge: Average Annual Employment Growth
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