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Table 1: Long-Term Regional Elasticity of Vehicle Miles Traveled to Lane Miles

Study Long-term regional elasticity
Hansen ** _ 0.9
" Noland” : 0.7-1.0
Fulton et. al.” 0.5-03
Noland and Cowart” 0.904
Marshall’ 0.76 arterials, 0.85 mghways
Average of five studies (highways) (.83

The other two studies use different measures but results are consistent with the five
studies summarized in Table 1. One of the studies (Chu) focuses on the response of VMT
to congestion. It states: “... an expansion of 1 percent to an existing capacity of 1,000 lane
miles, for example, congestion would reduce by one-eleventh of a percent on freeways.™
Most, 10/11, of the congestion would still be present. Chu defines “congestion” as
vehicle miles fraveled divided by lane miles. Therefore, vehicle miles traveled must
increase by 10711 percent in Chu’s example. This implies an elasticity of vehicle miles
traveled to freeway capacity of 0.91.

In the final study, Barr found elasticities of vehicle miles traveled to fravel time of -0.3

1o -0.5.° The negative sign means that the change in travel is in the opposite direction
from the change in travel time. For example, if travel time decreased by 10 percent, VMT
would increase by 3-5 percent. Although the absolute values of 0.3 - 0.5 are lower than
the 0.5 — 1.0 values presented in the other studies, they are not incensistent. In most
cases, added capacity is on highways and relatively high-speed arierials. The new
capacity has higher average speeds than the old capacity, and the percentage change in
travel time generally is greater than the percentage change in Jane miles, Therefore, the
calculated elasticity values will have the reverse relationship: elasticity to travel time will
appear smaller than the elasticity to lane miles.

For highways, the average from the five most comparable studies is an elasticity of 0.83.
This implies that adding 2 new lane of capacity adds, on average, traffic equal to 83
percent of what is currently on the adjacent lane of traffic. Some of this traffic will be on -
the widened, and less congested, road and some will be en extensions of the widened link
ot intersecting roads that have not been widened and are now more congested roads.

A Tale of Two Cities

Elasticity estimates are abstract statistical averages. How does induced demand play out
in real cities? A recent cormparative study of Atlanta and Portland is very instructive.
Atlanta has been aggressively building and expanding highways. VMT per capita has
grown rapidly and now exceeds 35 miles per person per day, the highest among major
U.S. Cities. The Wall Street Journal has dubbed Atianta the “poster child of sprawl.” In
contrast, Portland has shifted transportation funds to transit and non-motorized
transportation, and reinforced these policies with land use controls.

The differences in outcernes between the two strategies are compelling (Table 2). With
similar amounts of population and employment growth, Portland had a higher growth In



Land use effects are of two types. Micro-scale land use effects related to pedestrian

- and other non-auto accessibility are closely related to trip generation effects, These
effects include the number of trips made by fype and time of day, and the mode used.
Macro-scale land use effects are the allocation of new residences and employment
througheut the region, based in part on the relative accessibility of different land.

Micro-scale land use effects have been neglacted in travel demand models because
computing and data requirements required large transportation analysis zones {TAZs)
which were poorly suited for microscale analysis. Advanced modeling procedures
that include smaller transportation analysis zones (TAZs) or do away with TAZs
altogether make capturing these effects in travel demnand models feasible. In addition,
. advances in Geographical Information Systems (GIS) and the synthetic population
methods develeped as part of TRANSIMS are making socioeconomic data available
at the point or small grid cell level. These trends are paralleled by much research
focused on understanding and quantifying these microscale effects. Therefore, we
anticipate that tnicro-scale land use effects (which are aiready captured partially in
some MPO models) will become 2 standard feature of travel demand modeling.

Macro-scale effects of different land use allocations with different transportation
scenarios can be captured with land use allocation models. A number of regions have
used land use allocation models in special studies in order {o evaluvaie alternative
futures. For example, the Chicago region has evaluated alternative highway/transit
and airport land nse scenarios as part of its long-range planning process. The
Burlington Vermont and New Hampshire Seacoast regions routinely run land use
allocation models as in both long-term planning and major project planning,
However, many regions with land use allocation models develep only a single land
use scenario, and therefore ignore these effects. :

The Second Oregon Symposium on Integrating Land Use and Transport Models held
this July disseminated information on the latest research and application to a large
number of enthusiastic attendees. Oregon is out ahead of the pack as usual, with a
statewide mode] under development and planned for completion in 2001, However,
we expect others to catch up. The important observation is that tools to account for
land use allocaticn are now available to planners and should become a standard
feature of travel demand medeling for application to both long-term planning and
analyzing major projects.

Another important area (not mentioned by DeCorla-Souza and Cohen} whichis
generally not modeled is travel by time of day. An important behavioral response to
congestion is to shift trave! into less congested times. These shifis have public
benefits because they allow the transportation system to be more fully utilized.

In general, regional trave!l demand models treat the proportion of travel within -
different periods as fixed. As regions have become more congested, the peak periods
modeled have grown from a single hour to two-hour or three-hour periods, based on
historical observations. However, future peak proportions are considered to be the
same as the past, regardless as to whether the firture will be more or less capacity
consirained than the past. This overestimates the benefits of adding roadway capacity
on peak hour delay. Advanced models are addressing this deficiency by assigning



expanded highway capacity, and a build scenario which includes a wide set of roadway
and transit improvements. The induced demand effects of roadways and transit
improvements are impossible to separate out. These should be supplemented with
scenarios foeused primarily on just highway projects or just transit projects. Otherwise, it
is impossibie to calculate the induced demand effects of either highway or transit
projects, :

The Phoenix (Maricopa Asscciation of Governments — “MAG”} 2000 Draft Conformity
Analysis documentation includes contradictory information concerning this question. In
Appendix B, Exhibit 1, a memo to the Federal regulators describing the planned MAG
process states: .

MAG also simulates no-buiid scenarios using the DRAM/EMPAL model
and base year transportation networks. For the 2000 conformity analysis,
capacity-restrained highway speeds from EMME/2 will be input to
DRAM/EMPAL to forecast no-build households and employment by
regional analysis zone (RAZ) for each analysis year. (p. A-3 — A-4)

This parallels the process used in the Build scenario and is the correct procedure.
tlowever, the main volume of the Draft Conformity Analysis documentation states that 2
. very different process actually was used. The 1999 constrained PM peak network speeds
" were input to DRAM/EMPAL to create “No-Build” population and employment
distibutions by regional anaiysis zone (RAZ). (p. 3-1) _

As shown on Table 3-1 on the following page, average afternoon peak speed is modeled

a5 30.0 m.p.h. for 1995 and 29.5 m.p.h. for 2001, Assuming the 1999 value.is also
approximately 30 m.p.h., the quote above suggests that these 30 m.p.h. values were
assumed for all of the No-Build land use allocations. This would be invalid as the
Conformity Analysis indicates that No-Build average afternoon peak speed is modeled to
decline in the No-Build scenario to 24.6 m.p.h. in 2010 and 16.3 m.p.h. in 2020. Even the
Build average afternoon peak speed declines below 30 m.p.h. in 202¢.

If the Coonformity Analysis text is correct, the procedure followed is wrong. It would
cause too much No-Build land use allocation in areas which are modeied as becoming -
heavily congested. The feedback process between land use and transportation would have

been broken.

Atlanta and Houston also use DRAM/EMPAL models but appear to develop only a
single land use scenario, a “build” scenario. As discussed above, this eliminates most of
the value of a land vse allocation model which is the ability to consider altemative
futures. Often the “build” land use scenario is used to develop travel demand estimates
for the required “no-build” highway scenario. This approach grossly overestimates traffic
volumes in the no-build scenario and produces results that are invalid for any planning or
motor vehicle emissions determination. ' '



Baltimore-Washington Metropolitan Planning Organization both stated that their
organtzations explicitly consider and quantify induced demand in project plamning.

In contrast, none of the four regional planning models reviewed recently (Chicago,
Atlanta, Housion, Phoenix) do an adequate job in including induced demand for either
regional or project planning. Mot accounting for induced demand for travel overstates
benefits of adding highway capacity and understates impacts. Given an elasticity of
vehicle miles traveled to highway capacity of 0.83, benefits will only be one sixth as
great as would be caleulated if there were no induced demand. Short-term impacts of
indoced demand include increased congestion, air polluiion, and noise. Long-term
impacts include exacerbated sprawl with inipacts not only on the transportation system
but on all aspects of the environment including land use, loss of open lands, wildlife
habitat, and encroachment on habitat for endangered species.

1t was the failure to address induced demand af the corridoer level that caused a Federal
Court to throw out 2 project Environmentai Impact Statement in linois. “Environmental
tawes are not arbitrary hoops through which the government must jump,” wrote Federal
District Judge Suzanne Conion, who ruled the [-355 extension EIS should have used a
po-build land use scenario in analyzing the no-build transportation scenario. Instead, a
single land use scenario was used, which the Judge concluded was predicated on
construction of the highway. The EIS assumed that a significant amount of undeveloped
land would be converted from agricultural to residential/commercial uses whether the
highway was buiit or not. This provided the basis for also assuming that significant
vehicle travel demand would be generated in the corridor that would have to be met by -
additional capacity. Thus the need for the project was based on a self-fuifilling fantasy.

The Chicago Tribune noted that EPA had raised these issues two years carlier but was
“dismissed airify” by “smug” state officiais. The Tribune praised the ruling’s “tfa.luahle
service” ... “to raise ~very publicly, so that all may consider — one of the most vexing
guestions in Arnerican urban planning: To what extent do such beltways cause wastefui
sprawl that would otherwise nol ocour?”’

In fact the project EIS thrown out in the Chicago analysis was even more flawed than the
quotes above suggest. The build versus no-build comparison was done using a g_ingle trip -
table which was developed using the build scenario land use and the build scenario
networks, completely ignoring induced demand effects of not only the land use step but

~ also the trip distribution step.

r

Land use effects are even more important in faster-growing regions including Atlanta,
Heusten, and Phoenix. A recent Environmental Assessment prepared for widening a
regional freeway in the Phoenix region illustrates these issies,

The MAG modeling process includes the DRAM/EMPAL land use aliocation model.
The DEAM/EMPAL model used by MAG allocates land use devaloprment partially based
on accessibility. The area to the east is allocated strong growth because of the increases in
east-west highway capacity in the Build scenario, including the Superstition Freeway



congestion for a number of U.S. urban areas. I the Jatest report with 1996 data, Tt}
. metropolitan regions are studied, including more smaller regions than in past years.'!

In the most recent TTI report, the Phoenix region is listed with daily average highway
VMT per highway lane mile of 15,085, Current values on US 60 are higher than this to
the west and lower in the east. However, the regional average value is appropriate for a
sketch-level induced demand analysis.

An estimated elasticity of VMT to highway lane miles of 0.83 was documented earlier in
this document. Multiplying lane miles (48) timnes daily VMT per lane mule (15,085) times
elasticity (0.83) produces an estimated increase in daily VMT from the US 60 project of
600,000 per day. '

Much of the increased VMT will oceur on intersecting arlerials. Some of these arterials
may experience significant increased delay, and/or require significant public investments.
The ability to properly analyze and anticipate these local impacts of induced demand is a
major benefit of including induced demand in the planning process. This error in
forecasting travel demand means that analyses of the Neo-Build and other lower-capacity
alterpatives in the Draft Environmental Assessment are invalid.

If the repional travel demand model is not up to the task of evaluating induced demand
effects of individual projects, an alternative approach should be used that is based on the
empirical results presented above. Some approaches for this type of analysis are
presented in DeCorla-Souza and Cohen.'

A valid Environmental Impact Statement must fully include induced demand, and the
role it plays in Jand use, loss of open lands, wildlife habitat, encroachment on habitat for
endangered species, and the contribution increased vehicle travel wiil have on texic air -
contaminants and total human health risk from a.ll air contamminants including fine

particies.

Evaluation of Afternative Invesﬁnenth ransportation Strategies
and Projects

The National Environmental Policy Act “NEPA™) requires the preparation of
Environmental Assessments or Environmental Impact Statements for federally-funded
transportation projects. NEPA requires consideration of all practicable alternatives. As
discussed above in the Superstition Highway example from the Phoenix region, current
practice often grossly underestimates congestion impacts induced by planned highway
projects while simultaneously overesiimating the cost of congestion in the no-build

alternative.

This prﬂblem with the no-build alternative comparison generally carries over to all
alternatives that provide less highway capacity including: upgrading existing roadways,
transportation demand management (TDM), transportation systems management (TSM),
and transit alternatives. In each case, the travel time savings of the build alternative are

i0
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EXCERPT from Act 51 of 1851 regarding STATE TRUNK LINE HIGHWAY SYSTEM

Sec. 247 .657¢ Cost of opening, widening, and improving state trunk ling highways. [M.S.A.
2.1097{1c) | Sec. 1c. Tha state transportation department shall bear the cost of opening,
widening, and improving, including construction and reconstruction, in accordance with standards
and specifications of the department, sll state trunk ling highways, subject to all of the following
provisions: {a) Incorporated ciiies and villages shall participate with the department in the cost of
opening, widening, and improving, including construction and recanstruction of state trunk line
highways within cities and villages to which may be added, subject to the approval of the state
transportation commission, streets that are connecting links of trunk lne highways or streets as
are made connecting links of frunk line highways, according to the following schedule subject to
the definition of population as provided in section 13;

iy In cities and villages having & population of 50,000 or more, 12.5% of the dost
shall be borne by the city or village, and 87.5% by the state fransportation
department.

{it) In citizs and villzges having a populfation of 40,000 or more and less than 50,000,

11.25% of the cost shall be borne by the city or village, and 88.75% by the stale
transpartation departmeant, .

(i) In cities and villages having a population of 25,000 or more and less than
40,000, 8.75% of the cost shall be borne by the ity or village, and 81.25% by the
state transportation department. .

{iv) In cities and villages having a population of less than 25,000, the siate
transpartation deparment shall bear the entire cost,

{0} As used in this act, "opening, widening, and improving, including construction and
reconstruction, of state trunk line highways™ includes, but is not limited to, the cost of right of way,
the cost of ramoval and replacement of sidewaiks, street lighting, curbing, where removal and
replacement is made necessary by construction or reconstruction of 2 trunk line highway; and the
cost of bridges and structuras, including that part of the cost of grade separation structures not
paid by the rallread companiss.

{c} In a city or village, the width of a state trunk line highway shall be the width required to serve
anticipated future traffic nesds for & 20-year pariod as detetrmined by a department ransporation
survey, which width, except as prescribed by this subdivision, shall not be less than the currenty
avcepted standards prescribed far a 4-lane highway; the width as may be built on the same trunk
line raute immediately beyond and adjacent to either legal houndary of the city or village; or on
trunk lines eligible for federal highway funds, a width as may be prescribed by the federal
government, whichevar width is greater. However, the department and the governing hody of a -
city or village by mutual agresment may determine that the width of a state trunk line highway
shall be less than the width ctherwise prescribed by this subdivision,

{d;} if a city or villags shak desire to widen a stafe trunk line highway for Ipcal purposes beyond
the width prescribed in subdivision (c), the entire cost of the extra width, less the federal highway
funds which may be allocated to the partion of the project by the department, shall be barme by
the city or village. o

{e} The state transportation commission and the boards of county road commissioners may enfer
into agreemeants with fownships or private persons for the improvement or widening of state trenk
line highways or county roads. The state transportation commission and the boards of county
raad commissioners may require full or partial participation in the cost of the improvement or
widening by the requesting party as considered appropriate.

History: Add. 1957, Act 262, Eff. July 1, 1857 ;--Am. 1967, Act 388, Eff. Jan_ 1, 1968 .—Am. 1967,
Ex. Sess., Act4, Eff. Jan. 1, 1968 ;—Am. 1976, Act 283, Imd. Eff. Oct. 1, 1976 ;—Am. 1882, Act
438, Imd. Eff. Dac, 29, 18382 .—Am. 1982 Act 438 ER. Jan. 1, 1883

Popular Narmes: MoMitt Act, | Michigzn Transpc-rtéltiun Fund Act
Source: www.nchiganlegistature.org
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Public Tronsportation and the Nation s Ecmormy

Executive Summary

BN Summary of Findings

This report addresses three obiectives:

» Update earlier analyses of the job creation and business revenue impacts of investment
in pubkc transit at the national level using state-of-the art analytical techniques;

¢ Examine and expand estimates of transit’s economic impaéi:a in other key dimensions;

»  Agsess the value to the economy of each dellar invested in transit.

The new analysis reaffirms the significant positive economic impact of transit
invesiment on jobs and business revenues and affirms a variety of broader indivect
benefits.

Key Findings

* Transit capitql investment is a significant source of job creation ’I'Ins'mﬁiysts
indicates that in the year following the fmvestment 314 jobs are created for each
$10 million invested in transit capitel funding.

» Transit operations spending provides a direct infusion to the local economy, Gver 570
jobs are created for each $10 million invested tn the short run.

» Businesses would realize a gain in sales 3 times the public sector investment in transit
capital: a $10 million investment results in a $30 million gain in sales.

* Businesses bengfit as well from transit operations spending, with a $32 m:.!.'.tcm
increase in business sales for each $10 million in fransit aperaf:m:s spending.

» The additional economic bengfits from the fransportation ﬂnpacts of transit
tnoestment in major metropolitan areas are substantial, For every $10 million invested,
over §15 million is saved in transporiation costs to both highway and transit users.
These costs incliude operating cosis, fuel costs, and congestion costs,

= Business output and personal income are positioely impacted by transit iwvestment,
growing rapidly over time, These transportation user impacts create savings to business
operations, and increase the overall efficiency of the economy, positively affecting
buginess sales and household incomes. A sustained program of transit capital

E1
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investment will generate an increase of 82 million in business ontput and $0.8 million in
personal income for each §10 million in the short run (during year one). In the long term
(during year 20), these benefits increase to $31 million and $18 miltion for h*usm&as
outpnt and personal income respectively. _

» Transit capital and operating investment gemerates personal income and business
profits that produce positive fiscal fmpacts. On average, a typical stateflocal
Fovermnent could realize a 4 to 16 percent gain in revenues due to the increases i income
and employmert generated by invesinents i transit.

« Additional economic bengfits which wonld wnprove the assessment of transil's
econoiic impact are difficult to quantify and require a different analytical nmthaduiagy
Jrom that employed in this report. They include "quality of Hfe" benefits, changes in
land use, social welfare benefits and reductions in the cost of oiher public sector
functions. |

» The findings of this report compliment studiss of local economic inpacts, whick carry
a positive message that builds upon the body of evidence that shows transit is & sound
public investment. Suuumarized in Section 6.0, local siudies have showsn bencfit/cost
ratios as high as9to 1.

W Why the Study Resuits are Impnftant

The relationship between the strength and competifiveness of the nation’s economy and
the extent, condition and performance of the nation’s trensportation system is a topic of
critical interest. There is mounting evidence that we, as a nation, are seversly under-
investing in the transportation network that is so vital to ouwr economic interests, and that
we are paying inadequate attention to the develppment of transit and other forms of

high-capacity surface fransportation.

» The economic benefits of transit investment must be clear to compete for linited
resources. Even during a booming econcmny and times of decliming budget deficits,
competition for resources is fierce. The substantal economic benefits of transit
investment and wse and the urgency of Mcreased investment in transit and
transporiation must be clear and well-documented.

« Transportation is critical to business and personal economic security. Transpor-
tation accounts for approximately 17 percent of owr Gross Domestic Product, and for
American femilies transpertation represenis 18 percent of household spmdm.g, the
second Jargest household expenditure after housing.

-« Travel demand and congestion is increasing dramaiically, From 1975 t0.1995,
our nation’s populaiion grew 22 percent. In conirast, registered vehicles increased
49 percent and vehicle-miles of travel rose 83 percent. Over this same period, street
and roadway mileage increased by 28 percent.

E-2 _ Combridge Systenutics, e
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* The cost of congestion is enormous. Time and money lost to households and
businesses from congestion and delay on our highway system is estimated at $40.
billion to $100 billion per year and are projected to grow, increasing costs and reducing
business profitability and economic competitiveness. _

* Envirormental and quality of life concerns related to transportation are on the
rise. The environmental consequences of accommodating increases in motor vehicle
use are imposing increasingly unacceptable costs and constraints on economic growth
and development. '

» Economic opportunities are being lost for a growing segment of Americans,
The high cost and poor guality of transporiation links between willing workers, jobs,
training and human services reduces individual economic opportunities and access to
labor for business and industry.

* Global economic competitors are investing in transit. Around the world, countries
are investing billions to provide high-capacity passenger franspormation systems and
services using state-of-the-art technologies as part of aggressive global economic
srowth strategies. _

B How Transportation Investment and Expenditure Affects
the Econony '

Investment in transportation is a fundamental element in the economic strategies being
formulated by local, regional and state officials and community leaders nationwide, At
the national level, however, there is a continuing, anresolved debate over how much to
mvest in transportation generally, and what the balance of investment should be ameng -
modes. .

Direct Dollar Effects and “Multipliers™

In highlighting results from the analysis, it is important to illustrate the fundamental
econamic relationships that are being measured, Investment in transpertation, imciuding
public transit, provides economic benefits in several basic ways: : '
e “Direct” investment supports jobs for the immediate Pproject or activity;
* “Indirect” investment or spmdmgby suppliers whose gaods and services are used in
the project or activity also supports jobs; '
* Both these investment streams provide business revenue and personal income; and

» Income is spent throughout the economy and supporis other jobs and related
spending, refarred to as “induced” impacts.

Camebridge Systematics, fne.
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In combination, direct, indirect and induced spending - the “multiplier effect” -
stimulates the economy, resulting m expansion of existing businesses and attraction of
new businesses. :

Figure E.1 The Multiplier Effect

¥

" Direct Tndirect Induced Econaric
Ipact Inpact Ingpact Stimulation
 {Invesiment in * Envestiment by * Income spent * Business
the project or suppliers broadly in the expansion
achivity eConomy and attraction
Earlier Studies

In 1984 APTA carried out analyses of the employment and business revenue impacts of
investment in public transit! The resulis from these landmark studies demonstrated for
the first tme that investrment in public transif supports significemt job creation and

. increases in business revenues at the national, state and local level, creating substamiial
eronomic bensfits in addition +o the more obvious mobiiity benefits provided to riders
and the traveling public.

The analytical techmiques used in the current study have been applied by Cambridge
Systematics {CSI), Inc.,.in several major metropolitan areas arross the country in recent
vears to gauge both regional and state-wide economic benefits of investment in public
transit. In each of these cases, the economic return to both the regions and to the states -
was many times greater than the inital investment. The analyses also showed that the-
long-term negative economic impacts of underinvesting were severe. Several of these
studies, including descriptions of their assumptions and analytical technigues as well as
their results, are summmarized in Part 6,0 of this report.

The economic impacts reported in this analysis are derived from the use of a forecasting
eccnomic and simulation model. This model was validated o 1992 economic conditions
at the national level, thus all monetary impacts are expressed in 1992 dollars. This type of

1 Employment Impacts of Transit Capital Investment mud Operating Expenditures. American Public
Transit Assoriation, April 1983, National fmpacts of Transit Capitel and Opeyating Cxpenditures on
Brisitiess Reverntes. American Public Transit Assodiation, Jammary 1934

E-4 ' Cambridge Syslematics, Inc.
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maode] allows the estimation of income, employment impacts, business revenue impacts,
generative impacts, and laber cost and tax impacts of investment. It does not provide a
summary measurement ¢f all possible benefits to all possible costs which would be
cakulaied from a separate “benefit-cost analysis” procedure.

Transportation Benefits

Increased transit services affect ravel pattems in a variety of ways. Changes in travel
patierns, in urm, have consequences for the economy. A vehicle removed from the traffic
stream through transit use produces travel time savings for both transit and highway
users. Savings in fuel cost may be realized as well. These savings have value in dollar or
economic terms. These impacts reflect real improvements in mobility and access at a
personal, neighborhood and community Jevel. '

Intuitively, the fact that businesses and workers have a limited budget of ime and dollars
Is the driving fact behind understanding the economic impacts of fransit investment. A,
well-functioning transit system whose aperations are well maintained or mproved, and
in a fully functoning siate, saves time and reduces costs related o travel for the millions |
of transit and highway users daily. Businesses benefit by devoting less of their resources
to logistic costs and having access to a relatively larger work force, Lower costs mean,
these businesses can offer more competitive products and services in the long run and
grow tc benefit themselves and supporting businesses. Figure E.2 presents the flow of
fravel benefits fo fransportation system users resulting from transit capital investment. .

Figure E2 Relationship Between Transportation and Economic Impacts

Decreasad kravel Hime " | Decreased transportation costs Eronomic Stimuiation
Decreased business costs : i
: . . . »| Business expansion and
Decreased congestion _ Decreased cost of Living . atheaction
Increased safety Increased business _ '
: rroductivity
Lower prices and costs

The economic stimulation brought about by increased personal and business income
resuifing from transit investment and nse Increases government revenues from iricreased
sales taxes, incorme taxes and property taxes. _ C

Crmirridye Systeruttics, fnc. E-5
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B Other Economic Benefits

In addition to the tansportation and economic benefits highlighted in Fignres E1 and
E.2, there are other benefits that result from icreased transit investment and use that are
more diffieult to quantify or express in dollar ferms. In many cases, we do not know
enough about defailed cause and effect relationships, or .about the mongtary value of
various impacts, to estimate these benefits in the quantifative analyticat models being
used., We do know through indirect observation and judgment, however, that there are
additional benefits that have significant economic velue. These include:

» Fnvironmental benefits that are difficult to estimate or place a dollar value on;
» Energy impacts that are difficult to put a dollar value ory; and '
» Reduced casts for a variety of public services that are difficult-to estimate.

Figure E3 illustrates in concept how increased transit investment and use may :.mpact
environmental quality in broad terms, and how resulting changes in environmental Guality
impact the economy of a region. The figure suggests that: :
s Inicressed transit investment and use will impact travel behavior, construction and
buflding activity, and the organization of land uses and development; '

» These effects, in tuzn, will impact various environmental conditions; and
+ Changes in environmental conditions will affect the economic prospecis of a region.

While the direction of each tmpact is predictable - positive or negative, as shown by the
arrows in Figure E.3 - the achial rmmerical change may be difficult to estimate, or the
doltar value associated with that change may be difficult o establish. Increased fransit
investment and use has been showm to have positive effects on various aspects of
environmental quality, and improved environmental gquality has a positive effect on a
region’s economic prospects. . :

In some cases, these relationships and values can be estimated, but in many cases they
cannot.  Similar refationships can be illusttated for a varfety of impacts where
guantification is difficult. .

The estimates of exonomntic benefit emerging from the current study are conservative. The
added positive economic impacts of factors that have not been incorposated in the formal -
analytical procedure represent an additional economic value above and beyond those for
which estimates have been made. More importantly, the economic tmpacts of fransit
investrnent and use are truly natonal in scope. They run through the entire economy
and affect the entire transportation network. '

E-f . Cmmibridge Systematics, Inc.,
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Public Transportation and the Nation’s Econgmy

Figure E3 Transportation-Environmental Linkages
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B The Context for Transit Investment and Impact Analysis

The Multiple Missions of Transit in Metropolitan, Small Urban and Rural
Settings

Public transit systems are expacted or required to punue missions and goals that are often
contradictory. Financial constraints force managers to five within hmited budgets, while stra-
tegic goals call for service expansion and initiatives to increase ridership and market share.

Similarly, communities of varying size have different expectations and goals for transit. In
larger communities, transit repregents one of the few acceptable opiions available to add
capacity to the regional transportation system during rush hours - when the streef and
highway system is at or over capacity. In serving this function, transit is playing  funda-
mentat role in the provision of tansportation capacity essential to susiain economic

. growth and expansion. The economic benefits of fransit in this scenario are substantial
and relatively easy to estimate. '

In smaller urban and rural communities, the role of transit may be fundamentally differ-
ent. Transit may play a smaller role in preserving or adding to highway capacity, buf a
large role in guaranteeing mobility and access for individuals and households that have
no transportation options. In providing a transportation option, there are clearly economic
benefits accnaing to individuals, the community, and local governments as well as busi-
ress and industty, but these remain difficult to measure in quantifative texms. Measur-
able economic benefits may also be less important in these seitings than the more
intangible quality of life benefits afforded by transit. The ecanomic benefit in traditional
terms in small urban and rurel areas does not suggest however, that the transit services
are of less importance than in areas where economic benefits are substantial and can be
edsily measurad.

Measu_ring Economic Benefits at the Local and Regional Level

The economic impact of transit investment and use will vary from region to region,
because the structare of regional economies varies. For example, the region with a bus
manufacturing plant will retain more of its transit investment in the Iocal economy than a |
region whose transit vehirles are supplied from another area of the country. '

This variability in regional impacts underscores two important poinis. First, there is a high
degree of economic inferdependence between regions and how they serve wransit needs
and make transit investments. Investments in one region provide direct and indirect eco-
nomic stimuius to other regions. Second, this interdependence extends far beyond the
local and regional fransit investment transactions. Substantial transit investment and
economic benefit in one region of the country is likely to be matched by other, non-transit,
federal mvestments in other ragions. In both senses, this economic irderdependence at the
local and regional level indicates that there is a shared interest in promoting économic and
social well-being in all areas of the country through investment in public transit.

E-& Cornbiridge Symiamatics, Inc




EXHIBIT PP



EASING THE BURDEN

A Companion Analysis of the Texas Transportation Inst:tube 5
Congestion Study
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Washington, DC 20034
{202) 466-2636

Executive Summary

While congestion is a serious problem in many metropolitan areas, the actual burden it places on
residents varies considerzably from place to place, even when congestion lavels are similar. In
places where there are few transportation choices, mast people are essentially trapped by
congested conditions. In places with more choices, more people can choose whether to fight
through congestion in their cars or aveid it by using less stressful ways to gét to work.

This analysis shows that the presence of transit service rmakes a significant difference in the number
of residents wha are subject to driving in congested conditions. In places with more transit service,
a smaller portion of the pnpulatr-:-n drives 1o work, each day, lowering overall expcsure to
cnngﬁted conditions.

In determining the effect of congestion on everyday quality of life, we need to take into account
both an area's level of congestion and the degree to which people avaid it by getting around
without getting in the car. STPP has calculated a "Congestion Burden Index” as a first attempt at
quantifying the combined effect of congestion and the degree te which people are exposed to it.
This index combines TTI's measure of rush-hour traffic, the Travel Rate Index, with figures
available for the portion of commuters who are subject to that cangestion because they drive to
work. A high ranking on the Congestion Burden Index indicates that congestion places a higher

burden on residents, both because congestion is worse and because fewer of them are escapingit.

According to the Congestion Burden Index, Los Angeles maintains its number-one ranking as the -
place where congestion is the worst, and where residents have few options to avoid it. -However,
San Francisco, which has the second-worst rush-hour congestion as measurad by TTI, also has
almest 500,000 citizens who travel to work by means other than driving. It drops to 25" In the
Congestion Burden index. Washington DC is ranked 4 for rush-hour congestion, but with 23
percent of warkers not driving, its Congestion Burden places it 317

Conversely, Detroit's congestion is ranked 16" in the Travel Rate index, but the small portion of
workers who avoid driving means its congestion burden is relatively high: Detroit ranks third in

the Congestian Burden Index.

Transpertation choice clearly has a I:ug impact on how much cungestlnn affects people's quality of
life. :

1 . Surfare Transporta tion Policy Project
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Building Roads: Does It Provide Relief?

Traditionally, transportation agencies have responded to congestion by trying to add more space
to the road system. However, our analysis of the TT{ data shows this has proven to be an
ineffective strategy. TTl's data show that places that have built the most roads haven't had much
suecess in slowing growth in congestion. Even though road building has been outpacing
population growth in the metro areas studied by TT!, congestion has grown worse in most places.

In the last decade, the onethird of metro areas surveyed that added the most road space per
person experienced a 6.5 percent inarease in rush-hour congestion, compared to a 7.2 percent
increase in the melro areas that added the least road capacity. The low road building areas had
higher population growth than the high road building areas, eliminating papulation growth as an
explanation for the differences between the two sets of areas. Travel delay is actually higher on
average in the 23 metro areas that built the most roads.

In part road building is ineffective because adding capacity to highw.ays actually generates additional
travel, as peopie take additional car trips and new development creates even more demand.

Easing the Burden of Congestion

Many Americans have already decided on their own that one of the best ways to fight congestion
5 to turn to transit. Transit use nationwide has grown by 21 percent in the tast five years, far
outpacing the growth in driving. A variety of public opinion polls show people want more
opportunities to take transit, walk, or bicycle, and are less interested in new reads and road
widenings.

The findings of this analysis indicate that officials seeking to ease the burden of congestion should
emphasize providing transportation choite over providing more road space.

2 : SuUrface Transport tion Polley Prijest



Chapter One: Easing the Burden Through Road-Building

In their quest to free up traffic jams, most state transportation agencies have traditionafly turned to
adding more highway capadity either through widening existing roads or building new ones,
+Howaver, data from the Texas Transportation Institute show that this approach fails to provide
tong-term relief to residents. TTl's data shows that places that have built the most roads per
person haven't had much success in gither reducing congestion or slowing its rate of increase, Even
though road building has been autpading population growth, congestion has grown worse.

Road-Buiiding Keeps Pace with Population

tn the past ten years, road capadity in the metrapolitan areas TTI tracks has been growing at a

brisk pace. Figure A shows that the
48 metro areas’ included in TTI's
study increased their roadway
capacity by almost 15 percent in the
past decade. This means road
capacdity expanded more quickly tivan
the population, which grew 17.4
.percent.

This strongly suggests the rise in
congestion is caused by increased
driving and not a shortage of roads.
Between 1990 and 1959, the distance
driven by Americans rose 24 percent.
Much of this increase is due to factors
inked to sprawl.’

Figure A
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Road-Building Has Little Impact on Cong&stiﬁn

STPP’s analysis shows that metro arsas with the fastest-growing road systems are no lass

congested than areas that are adding

the fewest roads, and have had only Figure B
slightly greater success in keeping 2a%, 140
congestion in check. 4
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have nearly identical rush hour congestion fevels, as measured by TTi's Travel Rate Index The
low road-building group had a travel rate index of 1.19 In 1999, slightly lower than the 1.22 index
for the high road-building group. _

The same pattern emerges when one anaiyzes two other measures of congestion developed by
TTl inciuding Annual Hours of Delay per Capita. The areas that built the most roads are also the
places where motorists face the longest delays due to congestion, Residents in the high road-
building metro areas average about 32 hours of delay annually, nine more hours than residents in
the low read-building areas (23 hours).

Locked at over time, the metro areas in the high road Table |
building group have had no more success in keeping . Chenge (990 to 1999}
congestion from getting waorse than the areas that _ Annual
added the least road space. In the last dzcade, road eri:sl:u- an::: ! é‘;:f..'i
space per person grew by 17 percent in the high road- T Capita | Index | Capita
building group, and dropped by more than 13 percent | Byitding 7% £.5% 70.4%
in the low read-building group. Yet both experienced m — :

essentially the same increase in both the Travel Rate Building J36% 2% | arem
Index and Annual Hours of Delay (see Table 1). Group —

Population growth was not a corfounding factor in this : :
analysis; in fact, the average population growth for the low road-building group was actually slightly
greater than for the high road-building group.

Why Road-Building Can't Keep Up

One of the reasons that road-building shows disappointing results in easing congestion is that
adding capacity to highways doesn't just meet the current travel demand: it actually spurs
additional driving. When a road is widened, mare people will also choose to drive on it — either
switching from another route, time of day, or mode, or taking additional trips. Transportation .
engineers and pianners call this “induced travel.” While there is debate about how much capacity
is lost to induced travel, some studies of induced travel estimate that, in the short-term, up to half
of the new roadway capacity on a given road is consumed by induced travel. Cver time, as land
uses around the new roadway change, the road becomes ever more clogged. New and wider’
roads encourage new development, often on the fringe of urban areas. These new developments
generate new traffic. Several recent studies document the effect of fnduced trafic. * '

Management of the traffic already on the road is proving to be a more effective congestion relief
measure. TTl estimates that about half of al traffic jams are caused not by a lack of capacity, but
by crashes and other incidents. Some metro areas, such as Houston, Texas, have created effective
"incident management” programs that use raving tow-irucks, constant video surveiilance, and reak
tirne traveler information to reduce delays.
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Chapter Two: Easing the Burden Through Transit

An alternative way to address congestion is to give people a way to avoid driving in it. STPP's
analysis of travel data from the Federal Transit Administration, and the 1.5, Census found that in
metro areas that offer more transportation choices, {such as more effident bus and train service),
a smaller portion of the population are directly affected by congestion.

How Transportation Choice Alters the Congestion Picture

" In our analysis, we found that some of the metro areas that TT1 has ranked as having the worst
traffic also have the larpest portion of their workforce finding a way out of cangestion by working
at home, taking the train or bus, bicycling or walking. '

By looking at both the degree of traffic congestion and the portion of werkers who are exposed to
it by driving to work, we get a dlearer picture of the actual severity of the congestion problem for
a given metro area, We quantified this by creating the Congestion Burden index. This Index was
calculated by muttiplying TTIs Trave! Rate Index for each metro area by the percentage of
workers wha are exposed to congestion because they drive to work,”

b this ranking, the place that combines the worst rush-hour congestion with the fewest
opportunities to avoid it is Los Angeles, California, followed by Las Vegas and Detroit.

The Congestion Burden Index expands the view of congestion beyond the roadway to encompass
more of the travel system. It shows that in some places congestion 1s a greater burden for
residents, and the difference is the presence or absence of quality transit service. Tables 2 and 3
place TT1's Travel Rate index, which measures rush-hour congestion, alongside the Congestion
Burden Index, which considers bath the degree of rush-hour congestion and the portion of
commuters avoiding driving in it.

This comparisen significantly alters the picture presented by data that are limited to describing the.
severity of roadway congestion, :
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Tahle 3

Table 2
1999 Mumber of Percant of
TRI Travel Chal Congestion | Workers Nat | Warkers Mot
Rank [Urbanized Area Race Index Rank |Urbanized Area Burdsey iIndex|  Diriving Crriving
1 [Cos Angokes CA 155 T [Los Angabes &, 135 761,148 1265
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% |Washingion B 0-vA, .47 4 [%an Bermardino-Riverdde CA, 1.2 41,768 £.9%
5 |%an Digso CA 1.40 5 Seatthe-Everat: WA 1.21 165,06 16,0%
5 |<hicaga 1L erthwestorm 1M 1.4 & JAdanta A 1.1 159.57% 10.5%
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¥ |Adanea GA .35 B Ft. Lauderdate FL 1% 48,711 T.A%
FJLar Vemas NV 1.35 10 15an bose ©A 1.19 84,354 2.5%
11 [Danver €O 1.84 T |Sacrimento CA T.18 &0,614 B.68%
12 |Hemgtan TX 1.33 12 1Demer CO 1.18 114,872 11.79%
T3 |MrmmiHialeah FL EH 13 [Phoeras Az 177 118,573 %
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15 [Detrale M| 1.31 16 |Dalhs T 116 110,094 B.7%
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24 J5¢, Louis MCHL 126 25 [Loukwille KYIM 1.13 EFEELTS H.3%
26 |Charfote Mo 125 26 | Clneinnati GH-KY 1.12 53,193 10 5%
1&  |Indlanapclis IMN 1.35 27 [TampafL 1.12 30,784 T.7%
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A0 [Ordanda FL 1.24 11 MWashinmon DECMDWA .00 458,732 23.1%
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7 Example: While similar in poputation, the San Francisco and Detroit mefro areas have very
different levels of congestion. According to the Travel Rate Index published by TT); San Frandisco
15 ranked as having the second-worst rush-hour traffic in the nation, while Detroit ranks 15, Yet
fewer workers in 5an Francisco actually experience congestion as drivers than in Detroit. By
providing residents with a range of transportation modes to choose from, 5an Francisco allows
450,000 workers a way to escape driving in'traffic. In contrast, fewer than 120,000 workers in
Detrolt use other means to get to work. As a result, San Francisco ranks 29" in the Congestion
Burden Index, while Detioit ranks 3™, In addition, the commuters who are stuck In traffic beneflt
from San Franciscans” high use of alternatives. San Francisco's cangestion would be much waorse if
those 490,000 workers were suddenly. to switch 1o a private vehide. At 5an Francisco’s average
vehicle occupancy of 1.11 persons per vehicle, that would mean adding more than 440,000
additional cars to the already crowded roadways. '

P Exar‘nple: The St. Louis, Missouri and Baltimore, Maryland metro areas are about the same
size and have a nearly identical Travel Rate Index (1.26 and 1.25 respectively). Yet in Balimare,
almost 180,000 workers take the bus, bike, walk, or telecornmute, compared to 73,000 in 3t,

$ ouis. This means that 100,000 more workers are able to avoid driving in rush-bour congestion in
Baltimore because they use other means to get to work. The two cities get very different rankings
in the Congestion Burden Index, with St. Louis ranked 18" and Baltimore ranked 417

> Example: Another TTI congestion measure is the Roadway Congestion index, a general
measure of the degree of overall congestion. Riverside/San Bernardino, California and Portland,
.Oregon have identical roadway congestion indices of 1.24. However, less than seven percent of -
commuters in Riverside/San Bernardino (41,000 people), avoid driving in congestion; the rate is
double in Pertland, where 14 percent of commuters, (106,000 people} use other, modes to get to
work. :

> Exampie: TTI's travel rate index and roadway congestion index both give Boston and Atlanta
very similar rankings. Yet 20 percent more of the population in Atlanta is regularly exposed to
congestion because driving to work is so prevalent there. n Atlanta, almost 90 percent of
workers are subject to congestion because they drive to work. In Boston, 75 percent of warkers
drive, meaning that a quarter,of all workers avoid driving in traffic because they use other means
to get to work. Because of this, the two metro areas have very different rankings in the:
Congestion Burden Index” Atlanta is &™ in the nation, while Boston is 47 '

Measuring Transportation Choice

1F

The metro areas where fewer people drive are not that way simply because people have different
travel habits. They are places that offer more choices, particularly more opportunities to take a
convenient bus or train, ' ' :

We measured the relative availability of transportation cholces in metro regions through the
"Transportation Cheice Ratio.” This ratio compares the relative supply of public transportation to
major roads in a metropolitan area.® A low Transportation Choice Ratio (TCR) means that an '
_ area's road network dwarfs ts public transportation system. A high TCR means an area offers a
relatively high level of transit service in comparison to the size of its road network. '
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By this measiure, among the metro areas surveyed by the TTI study. Columbus, Ohio had the
lowest Transportation Choice Ratio in 1999, with a ratio of less than one-tenth of a mite (0.09) of
transit service each hour for every mile of major roadway. The metro area with the highest
Transportation Choice ratio is New York City, with a ratio of about 6.3 miles of commuter train,
subway, and bus service provided each hour per mile of major roadway. The average for all
metrq areas measured is 1.8 miles of transit service per hour for every mile of road. {The TCR
provides a tool for comparing metro areas to one another, but does not indicate an “ideal mix of

train and bus service to roads.)

Figure C
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We then looked at the relationship between this ratio and the daily commute. As Figure C shows,
the places with the lowest Transportation Cheice Ratio have the highest percentage of the
workforce driving to work. As the frequency of transit service climbs, the percentage of workers
driving in traffic drops. (Additional data on each metro area’s commuting patterns can be found in
the Appendix and in the individual metro area fact sheets.) ' '

In places that offer fess than the average amount of transportation choice, an average of about 12
percent more of the population is driving to work than in areas where the Transportation Choice
Ratio is above average. Transportation choice and the TCR are both also affected by the degree
of sprawlk- more people drive to work in more sprawling places.” '

As these data show, a greater degree of transportation choice helps a significant portion of the
population avoid driving in congested conditions. In addition, this choice improves traffic flow for

those who are driving,

Surface Transportatlon Policy Profect
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Why Transportation Choice Helps

Transportation choice clearly has a big impact on how much congestion affects the quality of life of
local citizens. In places where there are few choices, mast people are essentially trapped by
congested conditions, In places with more choices, more people can choose whether to fight
through congestion in their cars or avaid it by using less stressful modes to get to work. While bus
Fiders may still be affected by traffic congestion, they are not responsible for driving and can use
the time for other activities, such as reading, In addition, traffic delays may be offset by more
frequent rush-hour bus service, which reduces thme spent waiting for a bus. Train travel is often
more rapid at rush haur than at other fimes of day. '

More and more Americans appear to be making the choice to ride the bus or train. Recently
released figures show that over the past-five years fransit use has grown by 21 percent while
driving has increased by just 11 percent. This is a dramatic turnaround from the early 1250'
when driving grew steadily and ridership on trains and buses plummeted. In addition, the number
of miles driven per capital declined by 3.7 percent in the year 2000.

Poll data shows that a solid majarity of citizens favor investing in more transportation choice. A
new survey by the Federal Highway Administration (FHWA) finds that a majority of the pubiic
favors expanding public transportation and building bikeways and sidewalks, while new roads are
much less popular. Respondents to the "Moving Ahead" survey favored transit, bikeways and
sidewalks by over 60 percent. Less than 40 percent favored building more roads.” ALLS.
Conference of Mayors poll in January 2001 found that 80 percent of respondents supported the
idea of building light rail and commuter rail systems to give them an option of not driving their
cars.’ Regional polls and surveys reflect similar results: 77 percent of residents in the Detroif area
said they would be likely to use a new transit system, and 5% percent supported additional funding
to supportit.”® In Atlanta, 63 percent of residents favared expanding transportation options or
reducing sprawl, compared with 22 percent who favered expanding roads.”

Despite this overwhelming support, transit projects stifl face major hurdles in obtaining funding.
Only a fraction of federal transportation dollars that are epen to all uses are devoted to
alternatives to roads: an average of just &.5 percent nationwide between 1992 and 1939, In
addition, federal monay available for building new public transit systems generally provides a 50
percent mateh, far less than the 80 percent match typical for highway projects. Many states also
narrowly restrict gas tax funds to road-building rather than all transportation uses. -

Conclusian

While the relationships outlined above certainly need further study. the implication of our analysis
is that the best route to providing commuters with congestion relief is to provide more choices,
not mare roads. The burden that traffic congestion places on commuters is considerably less when
thase commuters can chaose to ride a bus or train, or walk or bicycle.
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Methodology

The data for this analysis comes primarily from the Texas Transportation institute™s annual report,
Urban Roadway Congestion. To read that report, visit TTV's website at http://mobiilty.tamu.edu.
We are very grateful to TTI, particularly Tim Lomax and David Schrank, for giving us access to
their data and permitting us to perform our own, independent analysis. Our analysis covers the last
ten years of data coflected by TTI (1990 to 1999), and uses TT1’s Travel Rate Index, which
measures Fush-hour congestion, for ranking comparisons, See TTI's study for an explanation of
thelt data sources and rankings. We also used journey toc wark data from the U.S. Census
Bureau, as well as transit service data from the Federal Transit Administration. TTI condurts its
survey using the boundaries of the Urbanized Area as defined by the U.5. Census Bureau; all other
figures in this report use the same boundaries,

Congestion and Roadway Capacity

To measure the impact of increased road capacity on congestion levels,. STPP grouped T11's 48
metro areas into three groups (two groups of 23 metro areas ach, and one group of 22 metr

10 ' ' _ Surface Transpor tation Policy Project
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814,529 more cars would
" be on the road in Chicago if
. every commuter drove to

. Chicago’s Transportation
Choice Ratio is 2.73

et

PSR

1999 Fen:ent Cﬂngested Daily Tr‘avel 4{]% (3}

All statistles by Urbanized Area. Data far this fact sheet from TTI, LLS. Census Bureau, and the Federa Transit Administrato n

N



: 362,998 more cars would
" be on the road in Boston if
every commuter drove to
work.
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How Residents of Boston Get to
Work
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E Los Angeles’s
* Transportation Choice
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How Residents of Los Angeles Get to Los Angeles's Roadway Extent

T

W‘alked 3. u%'

=

R T A D S
*“}'ﬁ ﬁyﬁg 1.&_\}" &-ﬁ“_ :“1“2"”%* .-.
2 ?%

’.'..:“;3 R "?"«MJ_*WJWE:

‘g"%‘ﬂh ~
]

“‘1.1. Kl

’158 (1}

1999 Fercent Cﬂnge;sted Dally Tr‘avel 45% (1)

All statistics by Urbanized Area, Data for this facy sheet from TTE, 1.5, Census Bureau, and the Federal Transit Administratio- n




- 111,212 more cars would be
" on the road in Detroit if
every commuter drove to
work,

' : Detroit’s Transportation
" Choice Ratio is 0. 63

Wo rk

Most Recent TTI Cﬂngestiun indicators {ra.nk)

1999 Percent Ccngested Dml}r Tr'avel 35% (13)

All statlstics by Urbanized Area. Data for this fact sheet from TT1, L.S. Census Burean, and the Federal Transit Administratic  n

R R A R P R e S T e TN S e e, R T R R e AR R R T s

T



EXHIBIT QQ



Frogress - EM1ven to spend rags | or4

Driven to Spend: Sprawl and Household
Transportation Expenses

by Barbara McCann : - - :
irecto J N . Click here to see a tabie outlining household
g;mpa irg, '?TPF' s Quality of Life ransportation spending by metro areal

Even though most Americans take transportation costs for granted, these expenses
take a big bite out of the family budget. In addition, those costs vary significantly
depending on where you live. STPP and the Center for Neighborhood Technology
worked together to analyze daily transportation costs, and revealed new links between
land use, transportation choice, and how much the average family spends fo get
around. It turns cut that sprawling areas with few travel options tum driving from a
convenient choice into an expensive necessity. :

Transportation Is Expensive

For most Americans, transportation is an expense second only fo housing. The
average American household devotes 18 cents out of every dollar it spends to getting
around. In some metro areas, households are spending more on transportation than
on shelter. The vast majority of that spending, 98 percent, is for the purchase,
operation, and maintenance of automobiles. Most American families spend more on
driving than on health care, education or food.  And the poorest families spend the -
most—sometimes more than one-third of their income goes to transportation.

For this analysis, the authors used several data sources, including the Consumer
Expenditure Survey performed by the US Department of Labor, and auto-cost
modeling based on a varicty of databases, to take a close Jook at transportation
expenses: What transportation costs, where transportation is more expensive than
average, and, most impartantly, what drives up transportation costs. (This analysis
focuses on local transpertation expenses, so does not include air fare or cruise ship
exXpenses.) : -

Where Translpbrtation Is Most Expensive

Consumer Expenditure Survey data show that in 1997 and 1998, households devoted
the highest portion of their budget to fransportation in Houston, Atlanta, Dallas-Ft.
Worth, Miami, and Detroit. The average Houston area household used 22 cents out
of every dollar it spent on fransportation, spending well over $8,800 each yearto get -
around, or $2,528 more than the natipnal average. The three least expansive metro
areas in the survey, Honolulu, New York, and Baltimore, spent almost one-third less:
Honelulu households used less than 15 cents out of every spending dollar on _
fransportation, spending $6,136 annually. Sprawl Drives Up Transportation Spending

An analysis of socio-economic, land use, and transportation factors in these
communities finds that the most powerful source of differences in household
transportation spending is the spread-out development pattern commonly called
sprawl. Less sprawling places with more efficient jand use tend to cost people [ess. In
places with more characteristics of sprawl, households use more of their spending

hitn:/fwww transact.ore/Progress/tanl 1/driven. htm
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power to pay for transportatton. To document this linkage, we measured sprawl -
fhrough a multi-variate analysis of a composite of land use characteristics.
Households in places with a higher degree of sprawl use more of their spending dollar
on transportation.

Aliogether, 28 metro areas were studied. In the cne-third of these metro areas that
were found to be most sprawling, households devote 20 percent moare of their
spending doliar to transportation than do the one-third of metro areas with the fewest
sprawl characteristics. In the places with the most sprawi, households spend more on
buying automobiles, buy more gasoline, and spend mere on miscellansous
automobile expenses. As a result, the average American family kving in a highfy
sprawling .area pays roughly $1,300 more per year in fransportation expenses.

This is not a function of higher income; in fact these areas actually had slightly lower
average incomes than less sprawling places. - In addition, while the high price of
gasoline or ¢ar insurance has been a target of consumer oufrage, our analysis on
Consumer Expenditure figures showed these factors had little effect on overall
transportation expenses. :

Z I <4

The most expensive ﬁlaces for transporiation in the ConsumerExpenditure Survey —-—- - -

also provide litile transpaortation choice, as measured by the ratio of transit service to
roads. Places where road systems dominate have higher transportation expenses.

In meire areas with large transit systems, such as New York, families pay higher taxes
to support these systems. But these taxes do not corne close to outweighing the.
almast $2,900 less than New Yorkers pay for transportation than the average Houston
family. In New York, public spending on transit costs about $400 more per household
per year than it does in Houston, but even after accounting for this difference, '
Housten famifies are still paying $2,500 more per year to get around.

The Impact of Sprawl Within a Mefro Area

Wide variations in transportation costs are aiso clear within metropolitan regions. A
sophisticated automobile cost model based on federal census data and state
autemobile records allowed us o look at differences in automobile expenses between
neighbarhoods within a few metropolitan areas. This analysis shows that households
in some parts of a metro area spend weli over twice as much on owning and operating
vehicles as househoids in other areas.

in detailled maps of automobile costs in Chicago, San Francisco, and Los Angeles,
the higher cost areas fend to be in outlying neighborhoods where sprawling
development means everything is far apart and other transportation opfions are few.
The lower cost areas tend to be near active transit lines, where neighborhoods are
walkable and destinalions are close by. For example, an average family living in
Chicago’s Edgewater neighborhood spends $4,000 yearly on automobiles, while the
average family in Schaumburg, lllinois spends $6,800. These differences are only
partially explained by varying income levels; some of the neighborhoods with highest
incomes also have the lowest transportation spending.

Fewer Choices Mean Higher Costs

Sprawl increases costs by making automobile travel a necessity. Sheer distance
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often precludes the most inexpensive forms of transportation, walking or bicycling.
Metropolitan areas dominated by a uniform spread of subdivisions, office parks, and
strip malls are harder to serve with transit and necessitate driving between every
destination.

While the government builds the roads, private individuals buy, fuel, and maintain the
automohbiles that are needed fo drive on them. Transpontation takes a big bite ouf of
household spending as families end up owning small fleels of vehicles. These high
up-front expenses make it difficult to economize on travel. Accerding {o the Federal-
Highway Administration (FHWA), three-quarters of all automobile expenses stem from
the fixed cost of simply owning a car, regardless of how much it is driven. These
patterns show how govemment decisions abeut community design and transportation
investments affect perscnal pocketbooks. Taxes are just one way government
decisions cost people money. Decisions about transportation infrastructure and
growth have a big effect on family budgets tco.

Road Building Contributes fo Rising Transportation Expenses

- Government investments in road building may be contributing o an increase in
* transportation expenses. Betwsen 1990 and 1998; the-portion of-household-budgets—

going 1o fransportation in the metro areas surveyed grew by an average of eight
percent, Both expenses and road building grew far faster in the top ranked areas -
Houston, Atianta, and Dallas. Spending in these areas grew by an average of 17
percent since 1988, while highway mileage per persen increased by 21 percent. In
the metro areas with the smaliest portion of household budgets going to
transportation, (Honolulu, New York, and Baltimore), the highway mileage per person
dropped slightly over the decade, and the percentage of heuseheld expenses going fo
transportation actually fell — by almost 9 percent. {See figure, this page.)

High Transportation Spending Hurts Family Finances

High transportation costs can have a significant effect on families’ long term financial
outicok. Spending on vehicles erodes wealth, white spending in the other major
household category—housing—can build it. For example, over ten years, for every
$10,000 invested in a home, the homeowner can get a retum of over $4 730 in
equity. For every $10,000 invested in an automobile, a car owner receives equity of
less than $1, Dﬂﬂ—just $910. Automobile loans are the largest category of household
debt outside of home mortgages, and such debt obligations can stand in the way of
qualifying for a morigage. .

. The impact of transportation expenses on housing generally goes unrecugnized . New
. houses in new subdivisions far from ceniral cities are seen as a “good deal,” but their
high transportation expenses are not accounted for. Conversely, the lower
expenditures made possible by living in a convenient, walkable neighborhood with
good transportation choices are not taken into account in mortgage lending decisions,
putting such homes out of the reach of many buyers who could actually afford them.
Just as determining a home's energy efficiency helps homebuyers gauge heating and
cooling costs, determining an area’s "location efficiency” helps homebuyers gauge
future fransportation costs. Taking this “Location Efficient Value” into account shows
that in selected cities, home buyers can expect to save between $100 and $500 per
month if they choose a home in a convenient location. For a household with an
income of $50,000 that qualifies for a Location Efficient MorigageSM, those savings
can qualify them for an additional $36,000 to $48,000 in mortgage debt, giving them

hittn:/fwww transact. ore/Progressfiand 1 /driven. hitm 5101
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more housing options. (see article on page 7 for more on the relationship between -
tfransportation costs and home ownership.)

Recommendations

This report shows how sprawling metro areas with limited fransportation choices cost
peopie money. In light of these findings, we make the following recommendations:

1. Invest in Transportation Choice

Governments should invest in public transit, bicycle facilities, and walkable
heighborhoods as strategies that can help families save money, and should stop

- investing in sprawl-inducing highway expansions that are shown to cost families
maore money.

2. Grow Smarter
Developers should: build according to principles of smart growth, and include a
variety of affordable housing options so everyone can benefit. Cities should
revise their building and zoning codes to make this easier.

3. Offer Location-Efficient Mortgages
Barks should offer Location-Efficient Morigages and other programs that take into
account the savings possible by living in a transportation efficient location.

4. Give Peopie a Chance to Save by Driving Less :
Businesses and government should encourage programs that help reduce the
high fixed costs of driving, such as pay-as-you-go auto insurance, and car-sharing
programs. ' _ '

5. Collect Better Information
Federal, state, and local governments should collect and analyze more detailed
data about the personal costs of transportation, inciuding expanding the
metropolitan level survey beyond the 28 areas currently surveyed. '

The full report from which this article is derived is available from STPP. Driven to Spend: The
Impact of Sprawl on Household Transportation Expenses can be downloaded from '
hitp:lwww. transact,.org . A paper copy can also be ordered for $12.00 Plus shipping and
handling. Please call (202} 466-2636 for more information about ordering.
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HOMESTYLE Michigan is in a2 mild recession, and the
Homestyle fome nation’s historic 10-year streak of economic growth is faltering. - _
wFood Hardest hit are the people who can lzast afford it, those who lived on
Qariening the economic edge while dot-coms grew fat and the auto industry
Inaprovermant boomed. The forces that kept millions poor through the good times
-Home #ﬁh could become even more pronounced during a recession — forces such
»Wina Raport as transportation, education, housing and a scarcity of affordable credit.
PHOTOS Welfare reform and low unemployment of the 1990s transformed
Rod Wings millions of the poor inta the working poor, holding jobs but still
futos “scrambling to survive under the federal poverty guidelines. Two-thirds
Nows of poor families now have at teast one working adult, according to the
Histary ' ‘Washington, D.C~based Center on Budget and Policy Priorities.

Among all U.S. working families, the percentage who are poor doubled
from 1980 to 1999, from 4 percent to & percent,

In Michigan, more than 150,000 residents have been moved off
welfare and into jobs in the past decade. Yet for the participants in
Michigan Works!, the state’s welfare-to-work program, the average job
in 1999 paid $6.65 an hour for 31 hours of work. That’s $10,719 per
year —— below the federal poverty guidelines for a family of two.

" “The perception is thai things are better,” said Sharon Parks, a
Michigan advocate for the poor. “But look at the earnings levef That's
where the rhetoric ends and the reality kicks in.” -
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only now being addressed; The millions
who sturnbled throngh such halcyon days
will be even more vulnerabie when the
good times end.

- Selmres Centar on Budget and Palicy

. Pairlics The Dherroil Wep
And the good times may be ending. :
Michigan is in a mild recession, and the
nation’s historic 10~year streak of econonue growth is faitering,
Hardest hit are the people who can least afford it, those who lived on. -
fhe economic edge while dot-coms grew fat and the auto indusiry
boomed. The forces that kept millions poor through the good times
could become even more pronounced during a recession — forces such
as transportation, education, housing and a scarcity of affordable credit.

Welfare reform and low unemployment of the 19%)s transformed
millions of the poor into the working poor, holding jobs but still

scrambling to survive under the federal poverty guidelines. Two-thirds
.of poor families now have at Jeast one working adult, according to the

Washington, D.C.-based Center on Budget and Policy Priorities.
Among all U.S. working families, the parcentage who are poor dnubled
from 1980 to 1999, from 4 percent to 8 percent.

In Michigan, more than 150,000 residents have been moved off
welfare and into jobs in the past decade. Yet for the participants in
Michigan Works!, the state’s welfare-to-work program, the average job
in 1999 paid $6.65 an hour for 31 hours of work. That’s $10,719 per
year — below the federal poverty guidelines for a family of two,

“The perception is that things are better,” said Sharon Parks, a
Michigan advocate for the peor. “But look at the earnings level. That’s
where the rhetoric ends and the reality kicks in.”
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Rl The forpotien victims of poverty

Phatos By Donna Terek / The Detroit News
Lori Denton, 36, and her three children wound up st a
homcless center when she was fired because unreliable .
transpertation cansed her to be Iate for work. Solving the
transportation problem s integral to the success of
welfare- tn-work Programis.

No car, no bus means no job

By Gregg Krupa . The Detroit News
WESTLAND
-oving from welfare to work seemed like a

breeze for Lori Denton, She liked the state’s
Work First program, and it helped her find a job

making boxes for Chrysler parts at $6.50 an hour.

Although the $13,500 a year kept her below
poverty level, the single mother of three said she
liked the new challenges in her Hife and the -
restored feelings of pride and self-worth.

http://detnews.com/specialreports/2001/poverty/lori/lori.btm
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But then her beat up 1983 Mercury station wagon broke down. She

ENTERTAIMENT started getting demerits at work for being late or absent. She’d get the

. Entertaitmnent car fixed, but then it would break down again, With ne buses rumning
:mﬁ'ﬁﬂgj . from her Westiand home to her job in Ann Arbor, she sometimes got
» TV Listings rides to work from friends. When the demerits totalled 10, her
Grossward employer fired her. She says she considered it tough, but fair,
e o “They have 2 business to run,” said Denton, 36, sitting in the
»Dacorating cafeieria of the Westland homeless shelter, where she and her children
o ening new live, “You have to show up on time for work. I really feel like T
;r:**:::m L did everything right to keep that job — except for that lousy car.”
=Home Life
:m;‘;‘;‘:& The biggest problem for the working poor, who are called upon to

work to obtain government assistance, often is just getting from home
PHOTDS to work. The lack of transportation is a major force that continually

Sports pulis them back into poverty.
Rad Wings '

Avitos '
Joyrides ' As politicians, bureaucrats, advocates for the poor and academics

antary evaluate welfare reforms in Michigan and across the country, solving
the transportation problem is increasingly viewed as critical to getting
the poor from welfare to wotk, and eventuaily to self sufficiency.

Many say it will loont as a significant problem when Congress
congiders renewing federal welfare reforms in 2002. Advocates already _
are organizing around the issue, hoping to persuade Congress to not .
reduce funding to the states — despite the significant declines in A
welfare rolls — so more of the money can be used to solve the :
persistent transportation problems of those who must stili find work.

PT

A chronic problem

A recent University of Michigan study identified transportation as
the leading barrier to employment. The Poverty Research and Training
Center surveyad 753 single mothers who receive welfare benefits.
Almost half, 47.1 percent, had no vehicle or ne driver's license. That
problem outranked 13 other barriers identified by the sindy, including
not having graduated from h13h school (31.4 percent) and few job skills

{(21.1 percent).

Another survey, by the Mlclngan League for Human Services, of
1,688 low-income families in 59 counties, found that 28 percent
sometimes miss work because of transportation problems. And a
national study by The Volpe Instifute in Boston revealed that three in
every five jobs suitable for welfare-to-work participants are not
accessible by public transportation.

" hitp:ffdetnews.com/specialreports/2 00 1/poverty/lori/Tori.litm 05/11/2001
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Denton and her daughter Sara, 9, finish their dinner
at Wayne County Family Center. Called apon to
work in order to obfain government assistance, the
biggest prablem for the working poor is often just
getting from here to there.

In Michigan, home of the automobile, the working poor’s
transportation problems are magnified by inadequate public transit
systems. The state’s wesk financial commitment is cited by critics as
one reason. The state ranks 47th in federal funds spent on public
transportation programs, and 19th out of the nation’s 20 largest wrban
areas in overall funding levels for public transportation.

. In Metro Detroit, there are additional issues. The bus system in
Detroit, where many of the poor live, is pootly integrated with the
SMART system in the suburbs, where many of the jobs are. In the
suburbs, where more poor peaple live than is commorly
acknowledged, SMART buses often do not run where the wnrkmg poor
need them to ran,

In the meantime, Melro Detroiters stay away from the systems in
droves (only 2.5 percent are regular bus users; in Detroit, it’s 6.9
percent), according to a January 2001 survey by the Southeast
Michigan Council of Governments. Those surveyed rated the quallty of
the Metro Detroit Systerns justdona lﬂ-pumt scale.

Discussions about integrating and Welfare cases
upgrading the two systems bog down over  miummimet
how much control Detroit and the various .f.'m average number of families

counties will exert over the management.  jeceiving state aid from the
ffichigan Family ledependence

“Public transportation just doesn’t seem Agancy:

" to provide an answer, especiaily for that =~ cee—esi o —
prime target that we're looking out for — W L
and that’s a majority of the cases — which 0B ERER -
is: A single parent who needs to think about 1411 T8
day care and dropping thatchild offbefore CEBNERRA = -
going to work and then picking them up iCRED
after they come back,” said Rod Tapani, ¢,

whn ie in charoe af emnlovment and

htip://detnews.com/specialreports/2001/poverty/lori/lori. him 05/11/2001
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training programs for the state Family. =~ - 03 ¥ E R
Independence Agency in Oakland County.

That leaves the automobile as the oW W w WD
uitimate answer, not only in Michigan, but Z5rcivnmneml ok e
in most states. But the costs can be
prohibitive. Studies show that Michigan is among the costliest states
for vehicle ownership, and that, in general, areas without mass transit

are the most expensive places to own aufomobiles.
‘Work in progress’

Last year, the state Family Independence Agency spent $6.1 million
helping welfare recipients buy automobiles, and $5.3 million helping
them repair what they already own. And, vet, for many welfare '
recipients and the working poor, the problem persists.

Gov. John Engler’s political legacy is tied, it part, to the success or
failure of welfare reform. Despite the transportation problers still
experienced by many welfare-to-work participants, the state has come a
long way in addressing those concemns, an Engler spokeswoman said.

“It"s definitely a work in progress,” Susan Shafer said. “But if you
look at 1994 and how far we’ve come today, it has really been driven
by the states. We've managed to cut the strings with the federal
povernment to try to create a program that works for our state. We will
coniime to remove barriers to employment, This is not a process that
stops, now, by any means.”

Wanting to work

Few of dozens of working poor people interviewed effered any
complaints about work requirements that were part of Engler’s welare
- reforms of the 1990s. Almost unanimously, they say they prefer jobs to
handouts. They express gratefulness for the help of sympathetic
caseworkers at the state Family Independence Agency and associated
groups. They welcome the discipline that jobs have brought to their
lives.

Now, thev say, if they could only figure out how to get to work.

Lori Denton’s shonlders sag momentarily wmder the weight of failing
fo do what the government demands of her, to make some kind of life
for berself and her children.

“I want te do what they want me to do. I want to work. [ want to be
responsible. There’s a lot of pride involved, for me.”

Working, but still struggling

htto-//detnevws_cony/specialreporia/ 2001 fpoverty/lori/loxd. it 05/11/72001



LA ASEy 210 U LGOS L UL : fafEe > 01 s

Themﬁmg morhalm that their fives have not trmmmd mush,

aceoeding o a state survey of Michigan Works! participants. Asige
from amajoriiy secing an Mmprovennant i income, a minaty have
seen improwernents in other aspects of therr lives,

Percent whe say they ar bettor off scday viath 2Jok

then whan receiving pablle assiclence:
£ lipeouotnest Hownsgravement CHILG HEALTH CRRE
IREGME ROLEIRG FOE EFALTH CRRE  ACCESS

Semarras: Michegan Baideed aos Tow Prkey Poovier.
Michirgem Doparimant of Camer Bowlgpment The airot N

She paused and gazed out the window of the homeless shelter where
she lives. It is operated by Lutheran Social Services of Michigan in the
conynissary of the fonmer Eloise state hospital.

~ “Thave no idea what the government or anybody can do about it. But
maybe if there was more, like, dial-a-ride or something. That would
help,” Denton said, with a weary smile. “There should be something set
up to help pet people to work. -

“It’s just really difficult, sometimes.”

Since she’s left the Work First program and was fired from the job at
Ace Packaging, her life has been a confinuing series of
disappointments. She found more work at a small avto parts
manufacturer. But the old problem haunted her: She could never quite
afford 2 reliable car, and matching jobs with reliable public
transportation always eluded her. Eveniually, she was laid off.

She said that a boyfriend kicked her and the children out of his home -
ast autumn, She has never married. For a while, she lived in the Park
Lane Hotel on Michigan Avenue —- a home for a nmmber of poor,
transient families ~- paying $195 a week in rent while trying to find .
steady work.

“The hotel was just too expensive,” she saxd. I didn’t have money to
keep my kids after [ paid my rent, and so I came here.”

In the homeless shelter, officiaily called the Wayne County Family
Center, she and the children, Patty, 13, Eric, 11, and Sara, 9, all share
the same room. Four beds and dressers are crammed into it. It is clean,
but institutionally deveid of the trappings of & heme. Denton said that
the other homeless parents in the former Elnlsa commissary refer to
themselves as “inmates,”

c!iildren at risk

Children make up the majority of the people in working poor
families.

http://detnews.com/specialreports/2001/poverty/lori/lori. htm : G5/11/2001
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“It"s kind of a joke,” she said, with a quick smile. “But you do feel |
that way, here, sometimes.” .

: She is happy that at least the children are out during the day,
. attending Westland schools, Denton likes the quality of the education
they are receiving, but it hurts not to be able to provide recreation for
them, beyond sparse activities at the homeless shelter.

“When my daughter asks to go skating, there’s just no money for
that, and no way to take ber there,” she said. “That hurts.”

A place to live is imporiant, and the program operated by the
. Lutheran Social Services of Michigan requires her to save 85 percent of
her income, which consists of the $300 monthiy Supplementai Social
Security income check the children get through their father. But the
impersonal environment of the former cununissary drains Dentor,
ESPEGI&]].}’ when she has to do so much mothering in such a public way,
in front of so many other people, residents and staff.

- Job search difficult

Parked in front of the skelter is Denton’s latest troublesome, old car.
It will remain there until she can again afford to pay a mechanic to fix
it. Until then, any bus that runs down Michigan Avenue is her sole
sorrce of transportation, except for when friends can manage (o stop by
in their car.

It is a disadvantage in any job hunt, but especially for a single
mother who is hoping to garner better wages than $13,500 2 year.

“It’s kind of tough because you have to match the job up with a bus;”
she said, “Tt can’t just be any job, you know?

“Because most jobs, right now, the factory jobs that I am looking for
— something that’s going to pay $11 an hour, something I can take
care of my family on — are out in Livonia and Plymouth. The besi it
will get is that yon take a million buses te get there, if you can even do
that. And I am willing to do that. It’s just a matter of getting over there
1¢ find something.™

Denton is not now receiving assistance through the state’s Family

Independence Program, which helped her get the job at Ace Packaging
in 1997.

Dantnn realizag it ic hacamino Hma amain tn geel wealfare “Tte ind

hitp://detnews.com/specialreports/2001/poverty/lori/lori.him 05/11/2001
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of a pride thing for me. I"d really like to get a job on my own. But [

- think I'l} have to get back into the program, soon. [ am waiting for a
letter from them, now.

“Hut I really don’t want to collect, again. I want to work.”

You can reach Gregg Krupa at (313) 222-2610 or
ghrupa@detnews com.

v Comment on this stofy s Frevitiit stary . wBack to index. v Nextstory &
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By bus, it sometimes takes the pregnant, single | szaz:0.

mother of s5ix young children 21/2 hours.

“I'm 29, now,” said Bovette, a small woman with a hoarse voice and
bright eyes that gaze with determination. “T'm trying to puf a lot of
irresponsibility behind me.”

For many people like Bovette, who are struggling to get from

welfare to work, the lack of reliable mass transportation in the suburbs

is a major obstacle. Juggling the need to provide for chiid care while
also getting to the counseling and {raining centers provided by the
Michigan Works program and thern, later, to job interviews and the jobs
themsebves, often proves to be a huge undertaking,

On most days, Boyette leaves home before her oldest children leave
for school. She nsually does not return vntil 7:30 at mght four hnurs
after the children get home from school.

One recent morning, feeling il from the prepnancy, Boyette keeps
her daughter, Victoria, 9, home from school i0 help her withthe
younger children, Angel, 3, and Eric, 1. They take three different buses,
waiting up to 45 minutes for transfers, before arriving at Beech-Daly
and Eight Mile Road. It is still a half-mnile walk to the career center.

She crosses Eight Mile Road with Eric in her arms, holding Angel’s
hantd and urging along Victoria, her little helper. Snddenly, Angel
breaks loose from her mother*s tight grip and falls in the m;ddle of
Eight Mile Road.

Boyette picked an opportune moment to cross, during a long break in
teaffic. But the incident — amld a fong, trying morning — leaves her -

Malung a tnp on foot after a hﬂrmwe:d car hruke
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down, Boyeite crosses Greenfield in Southfield with :
her children, She is carrying Eric Jr., 1, with Erica,

- 8, left, Victoria, 10, Tiara, 8, and Demetriss, 12,
carrying Angel, 3.

She refuses to cry, She would save tears for another day.
And she would need them,

A couple of days Jater, she stands alone in the cold and rainon 127
Mite Road, waiting for her third bus home. She sees it in the distance.
The yellowish lights inside seem fo beckon her to warmth and dryness.

‘Then a look of anxiety grips her face. The bus is in the second lane.

Boyette has seen this before, and she knows it is time to make her
presence known. She is still waving frantically and velling when the
bus speeds by, leaving a wake in deepening puddles,

It is nearly 12 hours since Boyette left the children that moming. The
older ones have been home from school for nearly four hours. The
younger ones are still staying with her brother.

She breaks down, trembling with tears and anguish.
“You know, ¥'ve even talked with the bus drivers out here about that,

They say that they re just not nsed fo having riders at certain places,
and they don’t always see them,”

Waiiing for a bus on her way home after paying
toward $2,000 in trafGc fines, Boyette programs the
voice mail on a eell phone she recently purchased to
help in her job search. .

She says she has three vehicles at home, but all are in need of
- repairs. Two are 1591 Plymouth Lazers. When she can save enough

http:Adetnews. comfspecialreportsf 2001 /poverty/ride/ride him 05/11/2001
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money, she says she will have a mechanic use the parts from one to

-tepair the other, She also admits she has a lot of traffic fines o pay for

driving without a license or insurance,

“I know it was wrong, but I had 1o be out on the road in those days,
to get to work, to pet my kids to day care, to get groceries. Now, 1
realize I can’t do it that way.”

She remains resnl_ﬁte. She says has eight lives to improve, and this
all is something she must endure, now. '

“I"m in the workshops, bere. [ come in from Monday through Friday.
They're really great, here. [ know things are going to get better. '

“Working somewhere making eight doilars an hour, that’s just not
going to take care of me and them. I am going to gei more.”

R S DR

N
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Robin Buckson / The Detroit News
Jennifer Maddox left her abusive hushband with only
$6 in her pocket. She discnsses housing and
employment options at the Work First office in the
Southfield Career Center, after being served an
eviction motice. :

hurdle

No transportation limiis job
choices for Novi mother

By Gregg Krupa / The Detroit News
NOVI — Jennifer Maddox reviews her

increasingly dire circumstances, living amid
neighborhoods full of American Dreams come
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There are no people like me in Novi,” she said,

summeoning a smail grin from the itony.

Getting up the courage to leave her abusive husband for geod last
year came with a price. Maddox and her two young children face the
possibility of homelessness, and being without an automobile in a city -
with almost no mass transit makes things thaf much tougher. For
months, she was virtually stranded, with little access to sacial services,
emplovment and training. :

She found a part-time job at a restaurant a mile away. It was not

‘enough money to support her and the kids, but she considered it good

forhune, nonetheless.

“That’s the closest place,” Maddox said, “that I could walk to and
get a job.” It’s a problem shared by many of the working poor.
Employment studies show that most jobs appropriate for entry-level
workers are not accessible by mass transportation.

In addition to no car and no ride, Maddox for weeks had no phone.

Isolation gripped her.

“When I finally got ﬁne, I called FIA (the state Family Independence
Agency) and got involved with the program,” Maddox said. “The
problem was, I still did not have a car. : :

“If you know anything about Novi, there’s no bus lines that run
through it, at all. I joined Work First at the center weeks before I could
even get there.” S :

Eventually, one of the case workers at the Southfield Career Center
started driving to Maddox’'s apartment to bring her to the center. That
lasted until $1,200 in FIA funds were used to help Maddox buy a 1989
Pontiac 6000, with 95,000 miles on the odometer. :

She now receives some supplemental income from the Family
Independence Program while working 20 hours a week at the
restaurant.

Now, with her old Pontiac, Maddox hopes to find a better job and
{eave welfare. She has started soliciting job offers and preparing for

interviews, including one with Citicorp.

“If I get this job.” she said, “only good things are going to héppen,“

»Frévicus stary '+ Buck to idex »Next stary
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Those left behind

Clarence Tabb, 1. f The Defroit Wews
Carol Morris is a single mom from Detroit who

works two full-time janiforial jobs to suppert her
family.

Working poor eke out living

Good times rolled by. Now what?

By Ron French / The Detroit News

DETROIT — Carol Morris sits alene in a
break room in the basernent of the First National
Building in downtown Detroil. Some days, she sits
here for almost an hour, waiting for the fuzz to

clear from her head, for “the adrenaline to kick m.”

She’d Ieft her east side home at 7:30 in the

hitn-fidetnews: comfenecialreporte200H fpoverty/hehind/behind htm
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motning to reach her day job, an eight-hour shift | Sweso.
as a cleaning lady at Most Holy Trinity Church. At
4 p.m., she drove a mile east to begin her second full-time job, ¢leaning
offices in a downtown high-rise. She’ll drag home exhausted after 1
a.m.

Her reward at the end of five, 16-hour days of work: abeut $300
after taxes. “I feel like I got no choice, when things pite up on you,”
Morris says, as fellow cleaning crew members straggle in to begin their

* shifis.

The gas company is threatening to shut off her heat. She doesn’t
qualify for a credit card or a loan to' replace her junker car. “My body is
getting tired,” she says, “(and) I'm not getting ahead.”

This is fife on the bottom nng of the workforce, where Morris and
millions {ike her are still waiting for theijr share of the economic boom.
The U.S. economy is entering its 10th year of uninterrupted growth, by
far a record. The national unemployment rate is 4.2 percent, close to a
30-year low. And welfars reforms have sncceeded in moving millions
off the dole and inte jobs. In Michipan, welfare rotls today ate a third
of their levels of seven years ago, dropping from 223,000 to 72,000

Measured by statistics, Morris; who hasn’t received assistance for
more than five years and supporis her famiiy with two full-time jobs, is
a success story. Bnt the life of the 42-year-old is difficuli to reduce to a
ledger sheet. There’s her 12-year-old daughter who's recently been
labeled a “slow fearner™ at her school; her unemployed 19-year-old son
who lacks his mother’s drive; her son’s three yvoung children and a
fourth on the way, all of whom live in grandma’s house.

Her days are filled with hurdles that, for the middle class, might be

~ considered inconveniences, bt for her, keep her on the edge of

homelessness. Hers is less a story of success than of survival, gripping
tightly to the tail of an econory that helped so many, but efuded her.

Now, that rosy economy is wilting, pushing Morris and millons like
her closer to the economic edge.

From welfare to work

State and federal povérty efforts over the past decade have focused
on moving the poor from welfare to work. Those efforis have been
wildly successtul. Yet,jobs have not been the imagic bullet many had

hoped.
While the total living below the federal poverty income guidelines

dropped, from 12.7 percent in 1988-89 to 10.7 percent in 1997-98 in
Michigan, the rate of working poor remained stubbornly high.

- 05/11/2001
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There are about 360,000 Michigan residents in working poor
families, or about one in every 25 people. Nationwide, there are about
13.5 million working poor.

“People are working. They’re working very hard. But they’re still
struggling to make ends meet,” said Sharon Parks, legislative lobbyist
for the Michigan Leapue of Human Services, an advocacy group for the
poor. “They're wnrlung in thS that pay low wages, and are often part-
time,

Those jobs did little to improve the lives of the poor. Only a third of
the poor moving info the workforce improved their housing; 35 percent
improved their family’s food and nuirition; 24 percent had better health
care, according to a survey conducted for the Michigan Department of
Career Development, the state agency running Michigan Works!.

The working poor

Unemployment and welfare, for decades considered the hobgebling
of the underclass, now appear to be merely two threads in a complex
tapestry of problems faced by the poor. :

Take the case of Morris. She hasn’t received food stamps for eight
years (1 didn’t like all the paperwork.”), and works two full-time jobs.
Yet, after taxes, she’s left with about $500 a week. With that money,
she must pay rent, wtilities, food for six people, and make as mmch

- payment as she can afford to MichCon.

One month last year, she received a $6,000 electric bill. She called te
say it was a mistake, and the company =aid it would investigate, Morris
said. It remained on her aceount for six months, racking up late fees
and interest, eventually leading to a service worker coming to the house
to disconnect the electricity. Her son handed the worker $103 cash to
keep the lights on. '

Recently, the company corrected the error, but said Motris still owed
$2.900. Morris claims it’s slifl a mistake, but she doesn’t have the time

or energy to argue.

She drives a 1989 Bujck Century that she bought for $700. When it

. hreaks down, she takes a taxi 1o her jobs, at a cost of $40 a day —
almost a third of her take-home pay. She fried io buy a better car, but
was turned down for a loan because of a bad credit rating. a result of &
$2.000 bill for a cruise. Motris has no idea why the bill is on her
record, she’s never been on 2 cruise, but she doesn’t know how to
remove it from her credit rating, nor much of an opportunity, getting
home at aboul 1:30 am. '

Last week, she injured her back at work, forcing ber to miss a day at

hitoHdatiews. comfspecialrenorts! 2001 foovertybehind/behind htm 03/11/2001
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each of her jobs. Without any paid sick days, she hobbled back to
work, taking Tylenol withk codeine to deaden the pain.

“T grew up in a family of 18,” Morris says. “We all wore hand-me-
downs, but I can’t remember a day we were hungry. My father made
sure of that. [ guess [ get my drive from him.”

Losing the poverty war Who are the
o - .. working poor?
Morris® troubles during the longest Barsed on 206 fedleral

. . . grizlalines, Hwse ane the ingogne
stretch of economic growth in American Lt o

history illustrates the shortconings of the  consigered in soverty: Favihes
. e . ik iRg uirdar lnate Taults, apd

nation’s War on poverty, and raises fears e e 2K omst aoie adulh

abont the plight of the working poor as the  wosks 2 mminum of 77 weeks

gconomy Spil'ﬂlS downward, durins 3 s, arg corsatireg

WNkIng poet )
e 1s . BNRLY ST POVERTY IRRISHOLD
Policy-makers are beginning toseethat | sasso
the problem doesn’t end with closure of the . .2... ... .. ljﬁlﬂ....
welfare case,” Parks said. “There’s a -—i--h-*-*--—----*-%—r;-%g-"-
. - . T TRt B el » ST
growing awareness that it's going to take BT Thnena
more, & . _AAgen
1 29730

“When the economy goes bad, they (the  Fer cach aittionsl serson s 53520,
poor) will be coming back in the doors,”  ssuce us DecstnimzrHeuth
Parks said. “That’s why the investment anetHuman Services Tho Jramet Mo
realty needs to be made in education and _
training.” ' : : :

Morris shakes her head at the suggestion that being off welfare and
af work means an end to poverty. “They don’t know about the littie
things, like your klds needing braces,” she says.

When she gets home from work, everyone is asleep. She lays out -
clothes for her danghter to wear to school the next morning. Some
weeks, she’ll go from Sunday night to Saturday morning without
seeing the 12-vear-old awake. - '

Sometimes, she’ll go to the kitchen and cook dinner for her family to ' -. o
eat the next eve:nmg

At about 3 a.m., she cellapses in her bed. Four hours later, she’s up,
baginning annther day paddhng desperat&ly to keep her head above
water.

~ “When you come from a family of 18, you leafn how to survive,”
she says, “no matter what it takes out of you.”

You can reach Ron French atf (313) 222-2173 or
rfrenchi@detpews. comt.

http:ffdefnews.cnmf specialreports/2001 /poverty/behind/behind. htm : 05/11/2001
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SETE INDEX
Homapage Solutions
CyberSurveys
= News Talk .
=Sports Talk
L Tk Donations of cars, van pools offer
~Wings Ta
=Tlger Talk [ .
oo an relief
+Tech Talk
HotSree
m - a Ll
Lottery Private sector could play key role in filling
st transportation gaps for the working poor
NEWS '
Autos By Gregg Krupa / The Defroit News
rJoyrides
Carsars. Part of the solution to the transportation probiems of the working

| Cenewe poor sits on a lot at 12330 Joseph Campau in Hamtramek.
Cormnuting .
g;ﬂ;:al;llmrv A fleet of older cars, most donated by their former owners, awaits
Heallh ote the working poor. At prices ranging from about 3600 to $1,500, the
.-EIuIngs‘lj:n Mother Waddles Car Donation Program puts many people waiting for a
hasomb tide behind the wheel of a car — at least for as long as the h1gh—

© wWayne mileage vehicles will mn.
=0n Detroft
Natlon { World
ﬂblf:nm‘ieﬂsu_r “We accept about 60 to 70 cars per day,” said George Fink, who
DAt Notoes manages the program. “The most important thing is that it puts people
Ronl Esiate into cheap transportation who need it to get to some of the $6-an-hour
Scheale - and $7-an-hour jobs that many of these people work.”
Special Reparts . ]
Techrol

cenolea. Amid decades of political infighting over the establishment of a

SPORTS tegional bus service in southeast Michigan, officials grapple with the
Sports Home task of coordinating public transportation with the needs of the
o witgoiNHL working poor. Some experis say that the private automobile remains
» Pigtans/iEA the best solution.
»ShockUNEA .
rTigers/Bazeball -
riy But whether by car or the bus, studies of welfare reform systems
;;:;?Gc:::_::;:gas across the c::::-fmtry repcgta?dly point to potential roles for the private
High Sohools sector, charities and religicus groups:
Motor 3ports . .

' mﬁxm * Donations of cars and money for vehicle purchases and repairs can be
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filtered through local charities, churches and the state,

ENTERTAINMAENT
Emﬂﬁ& . * Some experts suggest that in addition to providing day care, charch
wMavie Finder and community groups should begin looking at the transportation
»TV List] : : o
. 3 ngs concerns of the working poor as a new priority.
HOMESTYLE * En_lploj,rcrs can organize geographically o provide shuttle bus
Homestyle home services to and from work.
»Cocerating .
»Gardening The state provides eligible welfare recipients with $1,200 to buy a
e rvament car, or $600 to fix one, as part of its assistance program. It buys about
rhiame Life §1% or seven cars each day from the Mother Waddles program., alone.
»Wina Raport
But mass transit for those who can’t afford a car is inadequate to

PHOTOS meet the need. “There clearly are some serious issues with how the
Sports. transit systems are set up in southeastern Michigan that have sort of

ings . . - . . .
Autos prevented some of the solutions we might have tried, otherwise,” said
Soyrides Maureen Sorbet of the state Family Independence Agency.
History

Some SMART and Detroit Department of Transportation officials
say they could use assistance from the private sector to help fil! in some
of the gaps. “What we've done is to speak to a lot of employers® groups
to try to get them to organize some van service in the areas between the
bus lines and their companies, and share that cost among the
companies involved,” said Ronald R. Ristan, director of service
development for SMART.

Mildred Pivoz, a program coordinator at the Southfield Career
Center, is pushing for a mapping system that would locate three
components: employers, potential employees and fransportation routes.
Officials, employers and employees would be able to access the map to
match jobs with a tide. The system is under development.

“If I can sit at my desk and call up a map with a whole bunch of

“employers dotted in a cluster,” Pivoz said, “we can more actively starf
- pursuing services like sharing a van or approaching SMART with good

evidence to extend a bus rowte.”

I.I:I.E,\-’I-UI.L.-

»-Comymant of this stoey
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North American Trade and Transportation Corridors

EXECUTIVE SUMMARY

Trade between Canada, the United States and Mexico has grown rapidly since the
implementation of the North Americar Free Trade Agreement (NAFTA). This study examines
the environmental impacts of that trade on five bi-national segmenis of three primary NAFTA -
trade corridors, with a particalar focus on air pollution emissions, The corridor segmenits

. selected for the analysis are Vancouver-Seattle, Winnipeg-Fargo, Toronto-Detroit, San Antonio-
Monterrey and Tucson-Hermosifle. The siudy determines cugrent and fture commodity flews,
freight vehicle traffic volumes and emissions in each of these comidor segments. The lmpa,cts of
several mltlgannn stratepies are also explored. '

Currently, NAFTA trade contributes significantly to air pollution in all the corridors, particularly
NO, and PM-10 emissions. Cross-border freight is responsible for 3% to 11% of all mobile
source NO, emissions in the corridors and 5% to 16% of all mobile sonrce PM- 10 emissions.
Trucking carries most of the fraight in the corridors and contributes the bulk of trade-related
emissions — typically three-quarters of NO, and more than 90% of PM-10. Truck idling
associated with border crossing delay contributes significantly to CO emissions, particularly in
corridors where border delay is problematic. As much as 6% of all trade-related CO emissions
in the corridors are caused by truck idling.

By 2020, dus to the large expectad reduction in emission rates for trucks, total trade-telated
emissions of NO, and PM-10 will decline or remain constant compared to current levels. This
eccurs despite trade volumes that grow by two to four times. In the U.8.-Canada cormdors, truck
emissions of NO, and PM-1¢ per ton-ldlometer will drop to about one-tenth their currend levels.
The gains in the U.S.-Mexico corridors will not be as large under the assumption that low-sulfur
diese! will not be widely available in Mexico, but truck emissions of NOy and PM-10 per ton-
Iilometer are still expected to drop to about one-fifth their cwrent levels.

Lower emission rates are expecbed for locomotives by 2020, but the rates are not expected to
decline as rapldl}* as truck emission rates because standards will not be as strict and because
vehicle turnover is less rapid. Consequently, in corridors with higher trade prowth, NOy and
PM-10 emissions from rail will increase 50% to 100% by 2020. In ali corridors, because of the
decline in truck emissions, rail will contribute a much larger share of trade-related NOx and PM-

10 emissions.

Trade-related emissions of greenhouse gases and CO will not be reduced under the new eimission
standards, and are therefore expected to rise substantially by 2020. Under the baseline 2020
growth scenario, C0» emissions from NAFTA trade will increase by 2.4 to 4 times over their
curent {evels in the five cormidors. _ :

. Changes to assumptions about trade growth rates or future mode share can have a major effect on
estimations of future ermissions. For example, if the growth in truck and rail traffic follows the
trend over the past decade, NO; and PM-10 emissions from trade could be as much as 50%
higher than the estimated 2020 Baseline levels. If this eccurs, 2020 emissions of NO, and PM-
10 could exceed 1999 levels in some corridors. Changes to the rail/truck mode share would also
affect future emissions, though less significantly. Because of the Jarge reduction expected in

w
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truck emission rates, a shift to 1ail would increase NOy and PM- 10 emissions in most corridors,
though 1t would reduce emisstons of CO and CO:. '

Oppormunities exist to achieve lower trade-related emissions through implementation of
mitigation strategies. The study explores five such strategics: :

Use of natural gas for heavy-duty trucks is an effective strategy to reduce trade emissions
{particularly PM-10) through the next decade. By 2020, the vast improvement in diesel
engine emissions means that natural gas will probably not offer an emisston reduction in
the Canada-U.S. corridors. In U.8-Mexico corridors in 2020, under the assumption that

- low-sulfur diesel fhel is not widely available in Mexico, use of natural gas by 20% of

Mexican trucks would reduce PM-10Q trade truck emissions by 13%.

Commercial vehicles face an average delay of up to one hour to cross Canada-1.S. and -
U.S.-Mexico borders. Policy changes and investments could cut this deiay in half,
resuleing in a reduction of 0.2 to 0.6 metric tons of CO per day (1.6% to 2.5% of trade-
related truck emissions in the cormidor segments), _

The use of low-sulfur diesel fuet in Mexico would allow Mexican trecks to actieve the
dramatic. ernission redactions expected for U.5. and Canadian trucks, If Mexican truck
emission rates maich those i the U.8. by 2020, trade-related emissions of NOx, VOC
and PM-10 in the San Antonio-Momemey corridor wontd be cut by more than half.
Improving the efficiency of freight transport by reducing erpty vehicle mileage will
increase efficiency and lower all pollutant emissions from trade. In the Toronto-Detroit
gotridor, reductng the fraction of empty trecks from 15% to 10% would eliminate gver
0.5 metric tons of NOy, and 600 metric tons of CO; per day in 2620 (5% of the trade-
related truck total). The U.S.-Mexico corridors have the potential for even la.rgﬂr
reductions, but the data needed for such analysis are incomplete. -

Allowing the use of longer combination vehicles (LCVs) in NAFTA corridors will reduce
truck volumes and associated emissions. Because LCVs lower the cost of shipping by
truck, some freight would shift from rail to truck. Increasing the truck weight Jimits in
five U.S. midwestermn states to 47,854 kilograms {ms 300 pounds) and allowing Rocky -

‘Mountain Double configurations would reduce emissions of a]l poliutanis by 4% to ‘?%
compared to the 2020 baseline.

Some of the data needed to assess environmental impacts of trade and &anspﬂrtatinn comidors .
are unavailable or highly uncertain. A coordinated effort to mllact and dlssenjmate information..

is neaded, particularly m the following areas:

Cmss-h{:-rdar traffic volumes, inchuding nunber of emipty versus full trncks and rail cars;

Freight origin-destination patterns in the border regions; -
Data and methodology to estimate raitroad emissions; and

Measurements of average commercial vehicle delay at border cressing.
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1 INTRODUCTION

The implementation of the North Ametican Free Trade Agreement in 1994 strenpthened the
already healthy economic relationships between Canada, the United States and Mexico. Since
the signing of NAFTA, U.S. trade with Canada has nearly doubled and now totals 5410 billion
per year. 1.5.-Mexico trade has grown even more rapidly, more than tripling to $232-billion
annually. Canada-Mexico trade, while still quite small at $7.5 billion, has increased more than
two-fold over the same period. This trade has undoubtedy increased prosperity i all three
nations. But there have also been environmental consequerices in corridors that carry the trade.

The liberalization of North American trade can have a variety of both positive and negative
environmental impacts. In a basic sense, trade can affect the environment through changes in the
scale of production, through wider dissemination of products, and indirectly through altering the
structure of production processes.” This paper considers environmental impacts associated with
orly cne element of trade liberalization — the physical movement of goods between nations. And
although North American goods movement occurs by a variety of means — highways, railways,
waterways, air and pipeline - we focus primarily on trucking and rail freight, since these modes
contribute most significanily to adverse environmental impacts.

A large body of research has expiored the environmental effects of freight transportation, yet
very little has tried to isotate the impacts of ﬁ'ﬂ]ght associated with internationa! trade. This is a
challenging task, since NAFTA trade occurs in the context of other freight and transportation
activity in multiple Jocal, state/provincial and national jurisdictions. Furthermore, the available
information on North American goods movement is generally not stmetured to assess how trade
affects the environment elong freight corridors. A goal of this study is to highlight areas of
incompatible or inadequate techrical data and bnng focus on the need for better coordination in
tri-national environmental planning

The primary purpose of this report is to identify the current and fiture air quality impacts that
occur as a result of the development of North American trade and transportation comridors. Five
bi-national corridor segments are selected for detailed analysis, as discussed in Section 2. In
Section 3, current levels of irade, truck and railroad movements, and pollutant emissions are -
calculated for each _cm:ridor. Section 4 presents a similar analysis for the year 2020 based on
trade growth scenarios. Section S evaluates the effectiveness of various mitigation strategies in
reducing trade-related emissions. Qther types of environmental impacts associated with truck
and rzil freight are briefly discussed in Section 6. Section 7 identifies areas where existing data.
are insufficient to properly evaluate environmental inmpacts. A summary of the findings is
presented in Section 8. _

2  METHODOLOGY

The study methodology is iThustrated by the ro.admap shown in Exhibit 1. Each major element is
described in greater detail below.

| NAFTA Effects — A Survey of Recent Attempts 1o Mode! the Environmenial Effects of Trade.
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Exhitlt 1: Study Methodology Roadmap

Identify Major MNorth
S‘;jefm“e’ American Trade and
Gmu;?w{&? G Transpnrtathz:l: Corridors
Select 5 Corridor .
sic = Focus Segments BAG SdG
Transborder Analyze Commodity Develop Trade _ Idcntif_-,r Potential
Dataset —» Flows Growth Scenaries Mitigation Strategies
Ciestomis, Estitrate 1999 Trade Estimate 2020 Estimate Effect on
Bridge Data Vehicls Movements Vehicle Movements Vrhicle Aetivity,
Emission Rates
Emission Estimate 1999 Air Estimate 2020 Air Estimate Impacts of
Faciors Cuality Impacts Ouality Impacts Mitigation Steategies

21 Corridor Selection

The first task was to select specific trade and transportation corridors for the analysis. This was ©
accomplished by first idenlifying major North American trade corridors, crossing ali three
nations, and then selecting segments of these full corridors for detailed analysis. Most cormidors
are generally defined by highway routes, although all corriders selected for this analysxs inchide
freight rail service and possibly waterborne freight service.

Initialily, seven major corridors were identified based on a review of previous studies, Three
corridors stood outas being the most significant in terms of Canada-U.S.-Mexico trade: the West
Coast Corridor, the CANAMEX Corridor, and the North American Superhighway Comidor. We
solicited feedback from the Stakeholder Advisory Group (SAG) fo verify the appropriateness of
these three corridors and o identify segments that should serve as the focus of the study. These
corridors are shown in Exhibit 2 and described below.

» The West Coast Corridor runs from Vancouver, British C‘:olumbia, along the West Coast
of the U.S. following Interstate 5, to Tijuana, Mexico and further south into Baja
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California. It is also sometimes known as the Cascadia Corridor, the I-5 Corridor, or the
Pacific Highway. The U.S. portion is federally designated as High Prierity Comidor #30.
Rail service runs parallel to the highway route throughout most of the cerridor.

*» The CANAMEX Corridor runs from Edmenton, Alberta through Calgary and into
Moniana, then to Sait Lake City, Las Vegas and Phoenix before crossing the Mexican
border at Nogales and continuing to Hermosillo and Guadalajara. The U.S. portion has -
been designated as High Priority Corridor #26. & is sometimes referred to as the [-15
Comidor. Parallel rail service runs south from Tucson. -

= The North American Superhighway Comridor (INASCO) runs from Winnipeg, Manitoba
through Omaha, Kansas City, Dallas and Laredo, Texas, then enters Mexico and runs
through Monterrey to Mexico City. It is also called the Mid-Continent Corridor or the I-
35 Comidor, while the northern portion is aiso called the Red River Trade Coujdor. A
branch runs east from Kansas Ciy through Chicago, Detroit, and on te Torento and
Montreal. Paraliel rail service runs throughout the entire corrider.

. Exhibit 2; Selected North American Trade and Transportation Corrlders

LT ., = "._: :‘ Sy

Comidors Sategtad for Further Analysis

A Wt Boml g mritant arr
L. 4 i A CAH AL Ealilder
< ;-..,_{d_p&:ﬁfll_‘g:,_._f"-'r-s??qff_,\-.:.nd?. A
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These three comridors were characterized along the following dimensions: 1) the transportation

system {(highway and rail), 2) socioeconomic characteristics of the major urban areas, and 3) an

identificatton of critical segments along the fnil comridors. Five of these critical segments were
- then selected for detailed analysis of trade, transportation and environmental impacts. The goal
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was to define segments that are long enough to allow the capture of trade impacts heyond the
immediate border area but short enough so that corridor freight activity is still dominated by
NAFTA trade. In selecting the segments, we chose those that were identified as most critical by
SAG members, these that cross an international boundary, and those that offer both mghwa}' and
rail alternatives. The five segments are listed below:

= West Coast Corridor North (Vancouver Brifish Columbia to Seattle/Olympia,
Washmgmn}

= North American Superhighway Corridor Northwest {Wuunpf:g, Mamtnba to Fargo, Narth
Dakota)

= North American Superhighway Corridor Northeast {Toruntu Omntario to Detreit/ Ann
Arbor, Michigan}

» North American Superhighway Corridor South (San Antonio, Texas to Mongerrey, Nuevo
Leon)

» CANAMEX Corridor South (Tucson, Arizona to Hermosille, Sonora}

2.2 Commodity Flows

Commodity flow data were used to analyze trade and transportation in each comridor segment.
By building the analysis off a base of commodity flow data rather than simply vehicle counts, we
can: explore issues such as origin/destination pattems, changes in trade Ievels in particular
industries, changes in vehicle size and weight, and shifts in mode share.

The commodity flow information was developed from analysis of the Transborder Suzface
Freight Dataset, maintained by the U.S. Burear of Transportation Statistics. This dataset is -
populated Elactmmca]ly from customs reports and is considered fairly accurate for border
crossings by surface transportation modes. The dataset includes information on shipment weight
and value, mods, commodity, port of entty (POE), and state/province of origin and destination.
The dataset does not include & single file that contains alt of this detail sirmedtanecusty, however.
In particular, no file contains both comnodity detail and POE detail. Therefore, we estimated -
commodity flows through particular POEs by multiplying the commodity mix between each
state/province pair by the portion of flow between that pair that uses the particular POE. In
addition, adjustments to the database were needed to account for the fact that 1.5, exports are
reparted only in terms of shipment vaine. To cosnvert these values to weight, we used the U.S,
import files to estimated value to weight ratios for ea::h commodiiy {and in the case of Canada
LS. flows, for each province).

Because the commadity flow analysis was conducted using a database built from U.S. Customs
Service records, shipments between Canada and Mexico are not represented. Canada-Mexico
commodity flows are currently small compared to flows between these counties and the U.5,,
and can be considered as having no significant impact when conducting a transportation and
environmental analysis. Two-way Canada-Mexice merchandise trade totaled 7.5 billion in
1599, only 2% of the value of Canada-U.5. merchandise trade and 4% of U.S.-Mexico
merchandise trade. These ammmts are therefore likely within the margin of accuracy for the data
and analysis in this report.
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Table 1 summarizes truck and rail commadity flows through the five comidor segments.” The
Torento-Detroit Corridor (which inclndes both the Detroit-Windsor and Port-Huron crossings)
carries by far the highest freight tonnage — more than the other four comidors combined. All
corridors have significant rail flows though only in one (Winnipeg-Fargo) does rail tonnage
exceed truck tonnage. :

Table 1: Summary of 1399 Cross-Border Commadity Flows {millions of kgl

Corridor Segment By Truck By Rail By Truck and Rail

Nbaund  Shound Sub-Toit | W-bound  obound Sub-TofEt  fibound | S-bound Tol
Vanoouver-Seattle afdz  S711 gAE22 840 3,557 4,398 3,952 7268 11,220
Winnipeg-Fergo 2088 2368 4456 652 4,132 4784 2,750 6480 9240
Toronio-Detrait * 22355 21677 44092 B466 12104 17560 ZTRM 3370 @1,601
Sian Antonic-Menterey 7281 10345 17626 2834 5850 | 8,944 10,275 16285 26,571
Tueson-Hermesillo 2385 1380 3,775 861 579 .1,560 3,368 1969 5.355

S Horthbound fiows are U5, 10 Lanags, Soulbound iows are Canada o .S,

2.3 Freight Vehicle Movements

Determining environmental impacts requires information on freight vehicle movements, both full
and empty, in a corridor. Commodity flows may not be proportional to freight vehicle traffic
because many vehicles fravel empty or carry less than their maximum capacity. We collected
information on cross-border track and rafl mevements from U8, Customs, Canada Customs, and
private bridge and tmnnel operating authorities.® These agencies report crossings for all
commercial vehicies, including smaller two- and three-axle trucks that may not be engaged in
international trade. Because the focus of this study is NAFTA-related trade, we calculated the
number of larger trucks (four or more axles) at each crossing, and assumed that this represents
the number of trade-related freight trucks. Smaller trucks are typically service-related vebicles
that are not engaged in long-distance merchandise trade, Information on fruck size at the border
crossings is available from a variety of border crossing surveys, though it is not consistently
reported.? En comridors where the border region is sparsely populated, such as Winnipeg-Fargo,
nearly all freight traffic at the border is associated with longer-distance trade, and large twucks
make up over 95% of all tucks. Where large population centers lie on each side of the border, a
higher percentage of service trucks cross the border daily and tend to bias commercial vehicle
COUTHS. '

? Note that the full commodity flow tables inciude origin or destination information by 50 U.S. states and 98
commodities (2-digit Harmomnized Tariff System) and thercfore sannat casily be displayed in a report format.

} gouthbound tuck volumes at Nogales wers not available, and were assumed to equal narthboutd volumes.

* See 1905 Commercial Vehicle Survey: Station Summary Repart; Bi-National Border Transpartation Planning and
Pragramming Study; Leidy 1995; Lower Mainiand Truck Freight Study; and Prairie Provinces Transportation

. Sustem Study. ' )
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Cross-border rail car volumes were available for some corridors but not for all. Some customs
stations do not compile rail car traffic statistics at all, or do not distinguish between full and
enpty cars. At other crossings, like the rail tunnels between Ontario and Michigan, the
information is considered proprictary. As described below, this lack of information did not

preclude emissions calculations because rail emissions are determined from fieight tonnage and .

fiel consumption,

We also used the comumodity flows to estimate freight vehicle movements. Commadity flow ™

tonnage was converted to the number of loaded freight vehicles (truck trailers or rail cars) using

average payload information. For trucks, average payloads were derived from commodity
densities by 2-digit Harmonized Tariff System {HTS) code while for rail cars, average payloads
were developed from the 1992 Rail Waybill Semple.” © These figures were then used to
calculate the number of fvaded freight velticles. For truck fraight, a scaling factor was derived
for each cortidor and direction that relates commodity flow tonnage to total vehicle connts, This
scaling factor was used to estimate how futwe changes in commodity flows would affect vehicle
movements. _

Table 2 shows cross-border volumes of freight vehicles, Trade truck velumes are based on
counts at border stations and include bath full and empty vehicies. Rail volumes represent
loaded cars only, calculated from commedity flow data. '

Table 2: Cross-Border Freight Traffic Volumes, 1999

Comidor Seoment Trade Trucks (loaded and empy) Rail Cars (oaded onty
FBaurd S-boind Toral Nhoad  S5ound Toml
Vancouver-Seattie 396586 426464 823050 12158 51429 €a585
Winnipeg-Fargo 172,205 100,433 362,726 10478 53,638 64,116
 Teronio-Datrolt * 2397266 230007  AETT2T3 78860 202847 281818
San Antonio-Monterey 1,183,208  1,045324 2,234,533 56,451 67,200 143651
Tucsor-Hermosilo 218,471 219471 438542 13,792 8,831 2623

* Northbound flows are U.S. (0 Canads, Souwihound Tows are Canada 1o U5,

2.4 Fuoture Trade Scenatios

Trade growth scenarios were developed to investigate environmenta! impacts in 2020 vuder
altemative conditions. A 2020 Baseline Scenario was developed for each bi-national corridor
segment baséd on historic trends and forecasts from other studies. Becanse the past decade has
been a period of historically high trade growth among NAFTA countries as well as a period of
relatively strong economic growth overall, the Baseline Scenarios in all five cases envision
somewhat slower growth than seen in recent years. The scenarios are not intended to be trade
forecasts, but merely illustrate a range of possible future conditions. The impacts of each

? Fighiozzi, 2001.
- % Haneock, 2601,

FT' 0

Ir
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Baseline Scenaric are then compared with one or more alternative scenarios, each of which
assumes same change to the transportation industry or infrastructure in the corridor. In some .
cases, the alternatives inchide more rapid trade growth by either truck or rail. Other alternatives -
assume a change in shipping cost by one mode, resulting in mode shifis. The magnitude of the
mode shifts was estimated using the cross elasticities shown in Table 3.7 These figures describe
the percentage of rail freight diverted given a change in the relative cost of shipping by truck
versus rajl. For example, 8 one percent decrease in trucking cost would shift 3.6% of railroad’s
finished farm produce tonnage to trucking, These elasticities account for the fact that some .
products are more siited to one mode or another and are unlikely to experience diversion under
any cost changes.

Table 3: Rail Ton-Miie Cross-Elasticity by CommodIty

Rail Ton-hie

Commuodity Cross Elasticity
Bul Farm Products 02
Finiched Farm Producks 360
Bulk Food Prodicts 073
Finished Food Progocts L 210
Lumber and Wood 065
Fumiture 044
Fulp and Faper n.az

- Buk Chemicals D58
Finished Chermicals 3.5
Primary Metals 1.35
Fahricatad Maizls 625
Machinary 425
Elecitical Machinary 445
Motor Vahicles 025
hohor Vehlele Parts . 1.25
YWaste and Sorap 019
Buk All Else .18
Flnl'sheu_j Al Efse 420

2.5 Emission Factors

In each corridor, we calenlated the impact of cross-border trade on emissions of oxides of
nitrogen (NOx), volatile erganic compcunds (VOC), carbon monoxide (CO), particulate matter
less than 1¢) microns in dizmeter (PM-10), and carbon dioxide (CO2). Air pollution emissions
are penerally calculated by applying freight vehicle activity data to emission factors. Properly
determining these eémission factors is critical o the analysis process and the resulting
conclusions. Details of their development are provided below.

7 From A Guidebook for Forecasting Freight Transportation Demand.

7



North dmerican Trade and Transportation Corridors

19%% Truck Emission Factors

Heavy-duty truck emission faciors for NOy, VO and CO were estimated using the U.5. EPA’s
MOBILES modei. FM-10 emission factors were estimated using EPA’s PARTS model, and €04
factars were estimated from fuel combustion characteristics for diesel.® Ail trade trucks were
assumed to be powered by dicsel engines. Two sets of ernission factars were developed — an on-
‘highway emission rate based on a 55 mph average speed and an idle emission factor. Fuel
economy data were based on annual average fuel economy statistics as published by the U8,

Department of Energy.®

The emission factors are dependent upon the age of the fleet and mileage accumelation rates,
The age distributions for the 1.8, and Canadian trucks were based on line haul truck registration
- data. The trucks were assumed to have national average levels of tampering and not subject o
an Inspection/Maintenance program. PM-10 factors only reflect exhraust emissions, not re-
entrained road dust. The Mexican line-haul fleet was assumed to have the same age distribuiion
as Canada and the 1.5, However, pre-1993 Mezican trucks are treated as unregulated emissions -
{pre-1988 1.8, fleet with appropriate mileage accummuiation), since Mexico had no diesel trock
emission standards prior to that model year. We assumed the Mexican drayage fleet (for eross-
border movements} was an average of five years older than the U.S. and Canadian line-haul
fleets, with the resulting net effect that only 10% of the fleet was post-1993 trucks. Diesel fizels
in Mexico were assumed to be the same as the U.S., with 500 parts per million (ppm) sulfir,

2028 Truck Emission Factors

Calculations of emissions in 2020 depend heavily on the assumptions about future-year truck
emission factors. In December 2000, the ULS. EPA approved very stringent emission standards
for model year 2007 and later heavy-duty highway engines. NOy emissions under the new
standards will be 20 times lower than current standards, while VOC and PM-10 emissions will
be ten times lower. The standards will be phased in over three years, with all new engines
meeting the standards by 2010. The dramatic emission reductions are made possible Jargely
because of UJ.5. EPA rules regarding the sulfin confent of diesel fuel. Emissions control
technologies for heavy-duty diesel engines, such as catafytic particulate filters and NO; cata[)rsts
are not able to function with high sulfur levels in diesel fusl. EPA's December 2000 nilemaking
Tequires that by 2006, the sulfur content of diesel be reduced to 15 ppm, down from the current
standard of 500 ppm. Canada has adopted a similar standard. For this study, we assumed that
the new heavy-duty truck emissions standards would take effect as scheduled in both the T.S.
and Canada. However, it is possible that implementation of the new standards will be delayed, .
and this would result in considerzbly higher 2020 emission factors for U.S. and Capadian trucks.

Emission factors for 2020 were determined in the same way as for 1999, but with the inclusion -
of the 2004 and the new LLS. 2007 diesel regulations. We assumed that Canada will adopt the
new U.S. diesel standards and they will take effect concurrent with the U.S. standards. A version
of the MOBILES model was run which incorporates the 2004 emission standards {note that the
2004 standards do not affect PM emissions). Since the MOBILES and PARTS models do not

¥ Stadolsky, 2008
¥ Annnal Enersy Outloak,
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currently include the 2007 emission standards, these were incorporated cutside the model
assuming no deterioration and a current conversion facter for brake-horsepower versus fuel
consumption. In 2020 only 8.4% of the line haul fleet will be 2006 or earlier trucks.

'Emission factors for the 2020 Mexican line-haui fleet assumed adoption of the U.S. 2004
standards, but not the more stringent 2007 standards. The Mexican line-haul fieet was assumed
to have the same age and fleet distribution as the U.S. and Canadian line-haul fleets. Separate
emission factors for the older drayage truck fleet were not used in 2020. We assume that use of
these vehicles for cross-border movernents will be phased out. Diesel fuels in Mexico were
assumed to remain at the carrent level of 500 ppm sutfur. All truck emission factors are shown

* in Tables 4 and 5.

Table 4: Truck Emission Factors, Freeway

Truck Emi=sion Facters, Freeway {gimie)

NOx VO& 7] FMIT GOz

1999 U.S/Canada 128 106 6.50 075 1612
Mexico Line Hau 19.3 150 7.28 1.13 1612
2020 U.SJCamada : 1.28 632 621 0.051 1612
Mevico 472 096 621 0.262 1612

Table 5: Truck Emission Factors, ldling

Trnick Emission Factors, Idiing {g/minute]

157 vOC (7] PM10 cO2

1899 U.5/Canada 0.78 a1 1.76 0.035 173
Mexico Drayage T2 0.3 244 {.0R2 173

2020 VS Canada 008 1 1.58 .03 173
Mexleo . 032 2.13% 1.85 Q.HT 173

One result of the new emissions standards is that by 2020, truck emissions of NOx and PM-1¢
per ton-kilometer are considerably lower than vail in the U.S.-Canada corriders. In the three
UJ.S.-Canada corridors studied here, rail NO, and PM-10 emissions per ton-kilometer are two- to
three-times higher than trucking, (The variation depends on the amount of border delay for
trucks.) In the U.S.-Mexico corridors, rail NO, and PM-10 emissions per ton-kilometer remain
slightly lower than those for trucks. In all corridors, rail emissions of CO and COZ per ton-
kilometer are only about one-tenth of the rate for trucks. '

Ruail Emission Factors

Rail locomative emissions are typically calculated based on fuel use rather than miles of travel.
In April 1998, the U.5. EPA finalized enussion standards for NOx, hydrocarbons (HC), CO, PM-
10 and smoke for newly manufactured and rebuilt diesel-powered locomotives, which had bam
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unregulated in the U.S. before this action. The standards call for a 45% reduction in NO,
emissions for locomotives built between 2002 and 2004, and a 59% reduction in NO, for those
buiit in 2005 and fater. Hydrocarbon and PM-10 emissions for locomotives built in 2005 and
tater must be 40% lower. Because of the long life of locomoiives, the benefits of these new
standards will be only partially realized by 2020. We assume that both Canada and Mexico will -
adopt similar standards. Sulfir in fuel contributes to particulate emissions, so the introduction of
low-sulfur diesel m the U.S, and Canada will likely reduce locomotive PM-10 emissions even
without new control technelogies. There is very litile information on this effect to date, but one
study suggests that PM-10 may be rednced approximately 19%,'" We have incorporated this
reduction to estimate 2020 U8, and Canadian locometive emissions, shown in Table 6.

Table 6: Locomotive Emission Factors

Locamotiva Emissian Factors (afgal)

NOK 3 (3] FMi0 GOz
1909 50,4 10.0 6.5 6.65 21,68
2020 140.0 - T8 265  3.96 {4.80)" 2168

* Mexican lnoomotives

To caleulate 1999 railroad fuel use, we estimated an average fiel consumption rate per revemie-
ton-mile of freight hauled.!! This ﬁgure (386 ton-miles per gallon) reflects all Class | railroad
eperations in the U.S. Railroads are becoming more fue] efficient for several reasons, including
the infroduction of more AC-generation locomotives, the development of mere efficient diesel
engines, and lower rail car tare weights. To estimate the fizel consumption rate for 2020, a curve
was fit to historic data and projected to future years. Fuel efficiency is thus projected to reach
456 revenue ton-miles per pallon in 2020.'? Fuel consumption rates were applied to cortidor
railroad ton-miles for 1999 and the 2020 scenarios. Fuel conswnption was then multiplied h}r the
emission factors o estimate locomotive emissions.

rT--r

It is guite possible that the availability of low sulfur diesel will lead to fiture emissions standards
for locomotives that are lower than the 2005 standards. In the U.8., Argonne National

Laberatery is beginning research study of advanced emission controls for locomotives.

. However, there are currently no plans to reduce locomotive emission standards in the U.S. If
lower standards are implemented before 2420, the slow turnover of the lecomotive fleet means
that the average emission rates in 2020 will probably not be very dlfferent from those shown in
Table 6.

2.6  Stakeholder Advisory Group

The study was guided by a Staksholder Advisory Group {SAG). The role of the SAG was to
assist the research team: with: 1) the selection of trade and transportation corridors, 2) the
identification of existing environmental initiatives in the comidors, and 3} the selection of
environmental mitigation measures for analysis. The SAG will also provide comments on this

¥ Diesef Fuel Effects an Locomative Exhawst Emissians.
" Raifroad Facts.
'* Air Quatity fssues in Intercizy Freight.
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working paper. In addition, it is hoped that the SAG will play a role in increasing awareness of
the project’s results and thereby help to sustain the long-term goals of the effort.

The SAG is comprised of representatives from both government and non- govemmem:
organizations (NGOs}. Government representatives include staff from environmental agencics
(Environment Canada, U.S. Environmental Protection Agency, Instituto Nacional de Ecologia de
_Mexico), rade/commerce agencies (Canadian Department of Foreign Affams and International
Trade, U.S. Department of Commerce, Secretaria de Economia de Mexicoy and B
transportation/energy agencies { Transport Canada, U.S. Department of Energy, Secretaria de .
Comunicaciones y Transportes.de Mexzico). The SAG also includes a representative from at
least one NGO in each country, including the Manitoba Clean Environment Commission,
Environmental Defense, the Foundation for Intermodal Research and Education, and a Mexican

trucking cormpany.

3 CURRENT TRADE AND AIR QUALITY IMPACTS

This section describes the cutent levels of trade-telated transportation activity in ‘each comidor
and its impacts on air quality. Emissions are estimated for four criteria pollutants (NOy, VOC,
CO and PM-10) as well as CO;. From the freight transportation sectar, NOy and PM-10
emissions present the biggest concern and the greatest peiential for air quality benefits. NOyisa
precursor to groumd-level czone (smog) and is chiefty produced by higli-compression irternal
combustion engines. PM-10 includes the fine soot particles produced in diesel engines. Most of
the particulate matter from trucks and locomotives consists of the fine particles known as PM-
2.5, which are most dangerous to human health, In the U.S., heavy-duty trucks are responsible
for approximately 20% of mobile scurce NOx and PM-10 emissions nationwide, while
locomotives contribute approximately 5%.

In each corridor, we identify urban areas that do not meet naticnal air quality standards for
ozone, particulate matter or CO. Note that the U.S. EPA recently announced its intention to
revise the existing czone and PM-10 standards. For ozone, the one-hour standard will be
replaced with an eight-hour standard to protect against longer exposure pericds. The PM-10
standard will be supplemented with a new PM-2.5 standard, based on the recognition that these -
fine particles coniribute more to health effects than coarse particles. Implementation of these
standards has been halted becanse of legal challenges, If they do take effect, they may result in
sOme urban areas in the corridors being re-classified to non-attainment status. Canada is alse
ratifying a nationwide FM-2.5 standard

The freight sector is not a major contributor of CO nationally. But heavy-duty trucks can
contribute significantly to localized concentrations ¢hot spots) of CO in urban areas. COzisa
common gas and does not pose a ditect threat to human hiealth. However, it is the primary
component of the greenhouse gases (GHGs) that contribute to glebal warming.

In peneral, the emissions calculations involve multiplying truck and rail traffic volumes by the

cotridor length by the appropriate emission factor. Although they are similar, the five comidor
segments are not exactly equal in length. In order to simplify the comparisons between corridor

11
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segments in terms of fotal trade-related emissions and the impacis of border delay, the length of
the corridor segments have been standardized for the purpose of ernissions calenlacens. Thus,:
each corridor segment is assumed to be 364 kilometers long (226 miles). This is the exact Jength
of the Winnipeg-Fargo corridor and the Vanconver-Seattle/Olympia cornidor. The other three
cornidors { Toronto-Detroit/Ann Arbor, San Antonio-Monterrey, and Tucson-Hermosillo) are
slightly longer, so the emissions calculations reflect freight movement along only a portion of the

foll comridor segment.””

Truck idling emissions are alzso egtimated based on border delay and presented separately. The
impact of border idling generally looks quite small as compared to full corridor emissions. If
shorter segments were chosen for analysis, the contribution of idling would appear greater.

To get a sense of the significance of corridor emissions associated with NAFTA trade, we
compare them to an inventory of all mobile source emissions. The U.S. EPA prepared a 1996
nattonal inventory at the county level for REMSAD modeling that was based on the EPA’s
National Emission Trends inventory. We sum the emissions for all the countigs in the comidor,
including all counties traversed by the highway route(s) and those within 20 kilometers of the
highway. The sum, the aggregate mobile source emissions for the comidor area, is compared
apainst the trade-related emissions. A county-level inventory was not available for COs.

3.1 Vaacouver-Sezttle Corddor
The northemn segmemt of the West Coast Corridor
{Exhibit 3) starts in Vancouver, which hasa
population of approximately 1.8 million. Vancouver
is home to major seaports and is the westem tenminus
of both the Canadian Pacific {CP) and Canadian
Maticnal {CN) railroads. Higiway 99 runs sonth of

Vancounver fo the U.S. border at Blaine, Washington.

Commercial vehicles cross nearby to ihe east at BC
Highway i5. In the U.S. the comidor foflows
Interstate 5 to the Seattle region, which has major
seaports and a population of 3.4 million. CF and CN
raif service nms from Vancouver to the 1.5, border,
where they mest BNSY lines continning {o Seattle and
farther south. The aggregate population of the

- gorridor is 5,473,000, By 2020, this population is
forecast to grow 36% to 7,451,000,

This segment carries the fifih highest volume of truck
freight between the 11.S. and Canada. Under the U.S.
Clean Air Act, the Seattle-Tacoma area (King and
Pierce Counties) is designated as 3 Non-dftainment
Area for particulate matter (PM—IU), It is also &

Exhlhlt 3
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'* Toronto-Detroit is 377 kilometers (234 miles); San Antanio- Monberrey is 496 kilomerers (303 mlles}, Tucsom-

Hermosillo is 406 kilometers (252 lmlas}l
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Maintenance Area for ozone (under the one-hour standard) and carbon moncxide. The Lower

Fraser Valley (Vanccuver area) has had ozone problems in the past, though there have been no
exceedances of Canadian national objectives in recent years.

Comrnodity flows in the cortidor are dominated by woed and paper products, reflecting the
concentration of these industries in the Pacific Northwest region. Southward flows of these
products are much heavier than northward flows, Total sutface commodity flows in 1999 were
11.1 million metric tons, with 61% carried by truck. The bulk of trade tricks move between
British Columbia and Washington, Oregon and California. Most rail flows originate in BC or

Alberta, and move to the U.S. West Coast or Texas.

For emissicns calculations, the corridor i8 assumed to extend from Vancouver to Olympia,
Washington, a distance of 364 kilometers (226 miles). Average conumercial vehicle border delay
is assumed to be 37 minutes in both directions.'* - All freight flows are assumed to move the full
length of the segment. Trade-related emissions for the cortidor segment are shown in Tahle 7.
Truck freight contributes the bulk of emissions, including 76% of NOx, 88% of VOC and PM-
19, and over 90% of CO and CO2, Truck idlinp at the border is responsible for 4% of CO
emissions. Comparing emissions with the mebile source inventory for the region that
encompasses the U.S. corridor segment, trade emissions make up 4.6% of PM-10 and 2:8% of
NOx. :

Tabia 7: Vancouver-Seattle Corridor Trade Emissions, 1929 {kg/day)

Hx voC co PMID €0z
Teuck Line Haul €,533 540 3,312 382 821,535
Truck Kiing ' 65 18 147 3 14,459
Truck Subtotal §.508 558 3460 345 835,004
Red ] 2,020 75 206 52 TEAED
Total 8,528 a5 3,666 437 o12,459
Total in .5, Segment 6,848 v 3080 366 766,441
" of Moblle Sowrca nvantery 2.8% 0.3% 03% 46% A&

3.2 Winnipeg-Fatgo Corridor

The northwest portion of the North American Superhighway Corridor (Exhibit 4) runs south on
Highway 75 from Winnipeg, which has & population of §67,000. The highway route crosses the
border at Emerson, Manitoba and Pembina, North Dakota, then contirues on [-29 to Fargo, with
a population of 17(,400. The rest of the comider is mostly rural and sparsely populated. The
aperegate 1999 corridor population is 949,006, Population in the corridor is forecast to grow
slowly, reaching 1,016,000 by 2020, a 7% increase. A rail line runs south from Winnipeg,

" crossing the border just east of Pembina at Noyes, Mirnesota, where it joins the extensive BNSE

'“ WT4 gnd BCTA Tricking Survey Resulis Summary

13



Narth American Trode qnd Transportation Covridors

network. The Emerson-Pembina crossing is the seventh largest in terms of {J.S.-Canada truck

freight by weight. The U.S. portion of the corridor does not inchude any Non-attainment or

Maintenance Areas under the U.S. Clean Ajr Act. Similarly, Winnipeg has not had any recent

violations of Canadian national air quality objectives.

Approximately 9.2 million metric tons of freight
moved through the corridor i 1999, equally split

~ between trucking and rail. The mix of cormodites

carried by truck is more diverse than in the other
Canada-1].S. corridors, and no single commeodity
group dominatss the flow. There are larpe
southbound flows of agricultural products {animals,
oil seeds, processed plant products), wood and coal,
Northbound shipments inchide large flows of
agricultural supplies like animal feed and festilizer,
plus machimery and paper. Most truck flows
through the corridor are between Manitoba and the
upper midwestern states of Minnesota, North

Dakota, Illinois and Wisconsin, Rail flows show a

heavy imbalance {§7%6) in the southbound
direction. They are dominated by fertilizer
shipments (largely to Minnesota, Illinois and
Indiana) and cereals shipments (larpely to
Minnesota and Illinois).

The length of the corridor is 364 kilometers (226
miles). No information is available on average
border delay for trucks, but peak queues cal
reportedly have 30 to 40 vehicles.'® We assume 25
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__Exhibit 4

minutes of average delay, less than the Pacific Highway crossing but more than the 20 minutes
reported at uncongested crossings. All freight flows are assumed to move the full length of the
segment. Table 8 shows emissions from NAFTA freight in the corzidor. . This corridor shows the

highest contribution of rail to total trade emissions, including 44% NOy and 25% of PM-10. -

Compared to the emissions mvcntory for the area of the U.S. comridor segment, trade contributes
15.7% of mobile source PM-10 emissions and 11.3% of mobile source NOx, the hlghe.st porticns
of the five corridors examnined, The high significance of trade-related emissions ir this carrider

is expected smce the U.S. portion is relatively sparsely populated and lacks a large industrial

base.

'3 Canada/tL5, International Border Crassing Fafrastructure Study.
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Table 8: Winnipeg-Fargo Corridor Trade Emissions, 1993 (kg/day) .

NOX VOO co P10 cop
Truck Lina Haul ' 2,879 238 1,480 188 362,061
Truck Iding 19 5 44 1 4,306
Truck Subtotal 2,599 243 1,504 165 385,366

GRal. .. . 23T . BA__ ... .2%... .. 5. .B3176 e

Tokd B8 A28 1708 276 445,547
Tetal in U.5. Segment 3,344 226 1,199 185 309,667
% of Mobie Source Inventory 11.9% 0% 0.5% 157% MIA

33  Toronto-Detroit Costidor

The northeasterm branch of the North American Superhighway Corridor (Exhibit 5) rons west
from Toronto aleng Highway 401. It passes through the heavily populated regions of southwest
Ontario befors crossing the internationa? border at Windsor-Detroit. Most commercial vehicles
here use the Ambassader Bridge, though some also use the Detroit-Windsor Tunngl. The busiest
border crossing in North America, the Ambassador Bridge carried 12.5 million wehicles m 1999,
inchuding 3.4 million trucks. From Detroit, I-94 runs west to Ann Arbor and, eventlially,
Chicago. As an alternative route, tacks can drive due west from London, Ontario using
Highway 402 io cross at the Blee Water Bridge between Samia and Port Huron. The Blue Water
Bridge was recently doubled {o six lanes, and carried 4 million vehicles in 1999, including 1.5
million trucks. The Detroit-Windsor and Port Huron-Satmia cmssmgs rank first and third in -
terms of U.S.-Canada truck freight by weight.

CN and CP rzil lines Iargely parallel the highway routes. CP operates the Detroit-Windsor rail
tunnel while CN operates the St, Clair River Tunnel at Sarnia. The St. Clair River Tunnel is a
new facility handling modern double-stack cars and RoadRailer service. Norfolk Sounthern,
Conrail and BNSF all provide service between Detroit and points west. The 1999 aggregaie
comidor population is approximaiely 10.7 million, including 2.3 million in the Toronto area and
4.3 millicn in the Detroit area. Population is forecast to grow by 24% by 2024, reaching 13.2
million. Most of this prowth wili occur in southwestern Ontario, as Detroit’s population is
gxpected to remain fairly stable, Under the current U.S. EPA standards, the Detroit region is a
Maintenance Area for ozone and carbon monoxide, while Wayne County {Detroit) is a
Maintenance Area for PM-10. The Windsor-Toronto corridor has Canada’s highest ozone and
pariiculate matter levels, with an average of several violations of national ozone level objectives
each wvear.

Two-way commodity flows through these border crossings (Windsor-Detroit and Sarnia-Port
Huron) totat over 61 million metric tozs, more than the commodity flows throngh the other four
vorridor segments combined. Approximately 72% of the tonnage moves by truck.
Approximately one-quarter of all truck shipments in the corridor are automobiles and related
parts, though there are also large flows of steel, wood, paper products and machinery. Michigan
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is the dominant endpoint for truck shipments on the U.S. side, with neighboring states of Ohio,
Ilineis and Indiana accounting for much of the rest. Rail flows are also larpe, with tonnage to
the U.S. more than twice that in the reverse direction. Rail flows of autos and anto parts are
heavy o the U5, though they are not significant in the reverse direction. Chetnicals ave the
largest commodity group shipped into Ontario, followed by plastu:s and cergals. Rail flows into
Ontario origingie largely in Texas.

Exhibit 5
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For emissions calculations, a 364 kilometer (226 rmile) highway route was assumed (roughly
Kitchener, Ontario to Arm Arbor, Michigan), The route through Port Huron-Sarnia is 21
kilometers longer than the route through Detroit. No information is available on average delay at
any of the three crossings. Observations suggest that both the Ambassador and Blue Water
Bridges do not experience sighificant commercial vehicle delays on average. 'S Thus, border
delay was assumed to be 20 minutes, consistent with other crossings without large queues All
freight flows are assumed to move the fall length of the segment.

Emissions from NAFTA trade are shown in Table 9. This corridor has the highest levels of both
truck and rail émissions of the five comridors siudied ~ nearly twice the levels of the next highest
corridor, S8an Antonio-Monterrey. Truck freight contributes the bulk of emissions — 81% of NOx
and over 90% of the other pollutants. Truck idling at the border coniributes 2% of the trade-

‘¥ See CanadafTl 5. International Border Crassing Infrastructure Study; Giermanski 1999,
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related CO emissions. Compared to the mobile source emissions inventory for the area of the
U.S. segment, trade-related emissions make up a significant portion of NO,, {4.8%) and PM-10
(7.4%). Given that the Detroit metropolitan area is home to over 5 million people and contains a
major indusirial presence, this high percentage is somewhat surprising, and it underscores
tremendous trade volumes in the corridor. :

Table %: Torenfo-Detroit Comridor Trade Emisslons, 1999 (kqlday)

NOx Voo co PMH co2
Truck Ling Hau 37,764 3,122 18,147 2208 A T4BER4
Truck Iding 199 54 452 ) 44 415
Truck Subtatal 37,863 3,176 14,589 2218 4,78309%
Rl : 8,700 322 BAT 216 7516
Tetal 46,663 3358 0,455 243 5,110,615
Tolal in U.5. Segment 12,315 o996 5,429 671 1415865
55 of Mobile Srurs: Ewvantary 4.8% 0.4% 0.2% 7.4% (37

3.4  San Antonio-Monterrey Cortidor

The southern segment of the North American
Superhighway Corridor (Exhibit §) runs south from
San Antontie on I-35 to Laredo at the Mexican
border. In Mexico, the route follows MX 0835 {also
toll road 85D) to Monterrey. Rail service to Laredo
is provided by Union Pacific (UP), BNSF and the
regional Texas Mexican Railway Company (Tex
Mex). The UP lines provide direct connections
with Mexico’s Ferrocarril de] Noreste (FNE). The
FNE line larpely parallels MX-085, nuning from
Laredo through Monterrey to Mexico City.

The aggregate corridor population in 1999 is 4.2
millicn, including 1.1 million in both San Antonio
and Monterrey. Tremendous growth is forecast for
this corrider, with 2020 corridor population”
expected to reach 6.4 million. The fastest growth is
expected in the border area. Webb County, Texas,
which includes Laredo, is expected to grow over
2.5 times by 2020, reaching 507,000. Nuevo

. Laredo’s population will be at least 440,000 by
2020. Air pallution from ozone and particulate
matter is a serious problem in Monterrey., In 1987,
Mexican air quality standards were exceeded on 36
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days for ozone and nine days for PM-10. Air pollution levels in Laredo and Nuevo Laredo do
not currently exceed the health-based ambient standards for the United States or Mexico, though
there are few menitoring stations in the area.

Total 1999 commodity flows in the corridor were over 33 million metic tons, with 71% carried
by truck. Southbound commoditics by truck were led by coal, plastics, electrical equipment and
anto parts. Much of this fraight is component paris that are assembled in Mexico and trucked
back to the 1.8, as finished products, Thus, norihbound tmck flows are led by electrical
equipment, machinery and awomobiles. A lavge part of wuck freight {44%) moves to and from
Texas. After Texas, however, the common truck shipment endpoints are located far from the
bordet, in states like Michigan, California and Illinois. This reflects the fact that the corridor
serves ULS.-Mexico trade relationships throughout the 1.8, rather than just those between
netghboring border states. Nearly two-thirds of rail commodity flows are southbound. Raw
materials like wood pulp, cereals, cement and stone, and coal are the leading southbound rail
corumnodities, originating in Texas, Georgia and midwestern farming states, Northbound vail
flows are led by antomobiles shipped to Michigan and beverages shipped to Texas.

Any analysis of U.8.-Mexico trade flows must consider the impact of maquiladora factories.
Begun in 1965, the maquiladora program consists primarily of manafacturing plants just south of
the border that agsemble finished products using U.S. components, then ship the products back to
the U.S. As a percentage of totz] trade, maquitadoras have the greatest impact on the El Paso-
Cuidad Juarez and San Ysidro-Tijuana crossings. Both Nusvo Laredo and Nogales have large
numbers of maquiladoras as well. At Laredo-Nuevo Laredo, it is estimated that 13% of
_northhound trade and 12% of southbound trade is associated with maquiladoras.!” Because this
freight generally does not move the full length of the corridor segment, we adjusted the truck
activity data accordingly.

For emissions caleutations, we assumed a 364 kilometer (226 mile} corridor, which would
extend as far north as ronghly Pearsall, Texas. There are two major border crossings for trucks
in the corridor. The Lincoln-Juarez Bridge connects the downtown arcas of Laredo and Nuevo
Laredo and lies at the end of I-35 and M 085. The other crossing is the Columbia Bridge,
located 35 kilometers {22 miles) northwest of the downtown areas. Use of this crossing adds
approximately 64 kilometers to a border crossing trip, though border crossing delays are
significantly less. Recent surveys indicate that 61% of trade trucks in this comidor use the
Lincoln-Juarez Bridge with the remainder using the Columbia Bridge. Our calculation of 1999
Srmissions unpacts assumes this split.

Current regulations restrict the operation of Mexican trucks in the U.S. to only commercial zones
around the border crossing,'* Similarly, 1.8, carriers are generally not allowed to operate on
Mexican foderal highways, Because of these restrictions and customs processing requirerments;
the U.5.-Mexico trade comidors have developed a unigue system of transferring freight. In
general, both northbeund and southbound freight is carried to terminals in the border region

7 Binational Border Transportation Planning and Programming Study.

% A recent NAFTA arbitration panel rated in faver of allowing full aceess 0 Mexican trucks, and the Bush
Administration has indicated that it will comply. As described in Section 4, we assume that the restrictions will be
lifted in analyses of fuiure scenarios.
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using line-haul trecks. Trajlers are then pulled across the border using drayage trucks that are
largely Mexican-owned. Once across the border, line haul trucks carry the freight to its ultimate
destination. Drayage ttucks are generally older than fine-haul trucks and produce higher
emissions per mile. To account for this system in emissions calculations, we asswne that ail
truck freight between San Antonio and Laredo moves by U.S. line-haul trucks, and all freight
between Nueve Laredo and Monterrey moves by Mexican line-haul trucks. Cross-border moves,
which include only a fraction of the full trip distance but alf of the ‘border delay 1d11ng,

assumed to be done by Mexican drayage trucks in both directions.

Table 10 shows emissions in the corridor in 1999, Truck freight contributes 84% of NO, and
over 90% of the other pollutants. Truck idling contributes 6.3% of trade-related CO emissions,
the highest portion of the five coiridors. Compared to the mobile source inventory for the region
encompassing the U.S. sepment, NAFTA trade is responsible for 12.4% of PM-10 emissions and
2.5% of NOx, sacond only to Winnipeg-Fargo in this regazd.

Table 10: San Antonio-Monterrey Corridor Trade Emissions, 1988 (kg/day)

N VOO co P10 coz
Truck Line Haud 21,129 1,707 5,665 1295 2316478
Truck ding 480 . 110 &a2 o3 38,925
Truck Subtotat 21,609 1817 10,347 1255 2355401
Rai _ 4,261 158 420 06 155523 -
Tokd Z5E TO75 0,767 1363 Zsi00A
Total in U.S. Segment 15,568 1,303 7,615 BE3- 1,784,510 .~
%% of Mobille Sourse rwventony 8.5% na% 5% 12.4% HUA -

3.5 'Tucson-Hermmosillo Corridor

The southem segment of the CANAMEX Corridor {Exhibit 7) nns south from Tuc&uﬂ; Arizona _
{pop. 804,000) on i-19 te the border, Nogales, Arizona is a small city {pop. 20,000), bt its '

" - counterpart in Sonora State is over gight tisnes larger. From Nogales, Sonora, the corridor route

fallows MX 0135 south to Santa Ana and Hermosilio (pop. 609,000). UP provides rail service

from Tucson to Nogales, where the line connects with the Ferrocarml Del Norte Pacifico

network, which runs down the west coast of Mexice. The 1959 aggregate population in the ' _—
corridor is 1.7 miflion, with a 2020 forecast of over 2.4 million. Nogales, Arizona {(Santa Cruz :
County) is a PM-10 Nen-attainment area under the current U.S. EPA standards, and Nogales,

Sonora is also believed to exceed PM-10 standards.'? Tueson is 2 Maintenance Area for carbon

monoxide. No air quality information is available for Hermosillo.

This corridor carries 5.3 million metric tons of commodities, 71% by truck, Unlike the Laredo-
Nueva Laredo crossing, the Nogales crossing serves primarily trade between the neighboring

1% 11 8 _Mexico Border Envirenmental Indicatory 1097,
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border states (Arizona and Sonera). Northbound truck

freight consists of vegetables and fruits/muts bound for ! 'y T
Phoenix and other urban markets. Nogales is the only ! I
major UL.S.-Mexico border crossing that experiences Ltins i E
significant seasonal fluctuations in trade, due to the 3 L
high percentage of agricultural products. Southbound . :

truck freight consists of plastics, iron and steel, coal, | R \‘ Wogtiea
and electrical equipment. No significant tonnage of | T
truck freight cwrrently moves between Mexico and the ' _
northern parts of the CANAMEX corridor. Rail : A i
carries 1.5 million metric tons of freight in the \\\’ e
corridor, led by northbound shipments of cement and | ey /J
stone to Arizona, Northbound automobile shipments 4

by rail are also significant, originating at the Ford :
plant in Hermaesillo. Sonthbonnd rail flows include i %

ores and sfec! from Arizona and auto parts from _ ;
]uﬁchig:m :“5» MEXIEQ ;

For emissions calculation, the corridor was assumed to | E ’il g

be 364 kilometers (226 miles) in length, running as far : E,

south as the town of Carbd in Sonora State. Trucks "4"“ Ak

cross the border at the Mﬂﬁpﬂsﬂ chSSing, Iﬂ B :r - '.;.]!-EHHEIELLD

* approximately 2.5 kilometers west of downtown - L s

Nogales. Rail traffic crosses at the DeConcini gate in

the downtown area. Border crossing delay for trucks averages 30 minutes northbound and 20
minutes southbound.?® As with the San Antonio-Monterrey corridor, we assume that the line

haul portion of truck trips are conducted by U.8. and Mexican trucks in their respective

countries, while cross-border movernents (and all idling) is done by the Mexican drayage fleet.

Maguiladora trade is a significant part of the total at tlus crossing, and was recently estimated to

be 20% of northbound and 47% of southbound frade,”’ Tmck activity data was adjusted to

acpount for this in emission calculations.

NAFTA-trade emissions in the corridor are shown in Table 11. Trucking contributes 83% of
NO, and over 90% of the other pollutants. Truck idling at the border is respensible for 6.2% of -
CO emissions from trade, second conly to the Laredo/Muevo Laredo crossing in this percentage.
Compared to the mventory of all mobile source emissions of the area encompassing the segment,
NAFTA trade has a smailer impact than in the other corridors. Trade-related emissions for the
U.S. segment make up 4.3% of the PM-10 inventory and 2.7% of the NQy invemtory.

W Binational Border Transportation Planning and Programming Study
! Bimarionaf Border Transportation Planning and Programming Study.
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Table 11: Tucson-Hermosille Corridor Trade Emissions, 1399 (kgiday)

W oo cO Pp-10 CcoZ
Truesk; Lire Haul 3515 279 1.480 ] 205 344,028
Truek kling T2 17 103 3 7.ood
Truck Subtotat . ' 3,587 296 1,583 200 0 351,323
Raf " T 28 73 . .18 FFALS
Tedal _ 4,330 322 1.556 227 378448
Tolal in WS, Seqment 1,370 125 B 1] 167 870
% of Mobile Source ventory 2T% 0.3% (2% 4.3% T MNA

3.6 Other Freight Transportation Modes
Waterborne Freight

Waterbome trade aceoumts for a substantial portion of freight flows in North America.
Approximately 56% of Canada-Mexico trade tonnage moves by water. Major commodities
include oil szeds and cereals southbound and petrolenm norithbound.  Between Canada and the
US, more than 20% of freight tonnage moves by water. Canadian maritime exports to the LS.
are led by coal, petrolenm and paper products, while imports consist primarily of petroleum.
(Figures for UJS - Mexico trade are less complete, but also show large amounts of maritime
trade.)*® While this frade has been growing steadily on an absolute basis, it has been losing.
market share. Ten years ago waterbome freight accounted for 63% of Canada-Mexico trade and
28% of Canada-U.5. frade.

Much of the Canada-11.8, waterbome trade moves between Atlantic Ocean ports and therefore
does not have direct environmental Imnpacts within the NAFTA comidors analyzed m this report.
However, both the Great Lakes and West Coast ports also handle large volumes of NAFTA

trade. Harmiiton, Omario, at the western end of Lake Ontario, is the largest Canadian port in
terms of the value of maritime shipments from the U1.S. The port of meuve.r ranks second for
LS. exporis.

Neatly all U.S.-Mexico waterborne trade moves through the Gulf of Mexice. The trade is
dominated by U.S. oil imiports originating on the coast of Campeche and Veracruz, moving to
ports in Texas and Louisiana. There are also significant U.8,-Mexico shipments from the port of
Altamira, near Tampico. This route may provide an alternative to the land-bomne route of Ban
Antonio-Monterrey-Mexico City '

2ys. Department of Transportation, Burean of Transportation Statistics, U.5. Departnent of Commmerce, Censos
Burean; Statistics Canada; Tranaport Canada, Instituee Mexicane del Transporte; Instinne Nacional de Estadistica,
Geografic Informitica; and Sceretaria de Cemunicaciones y Transportes, North dmerican T}‘ausparmnon in
Figures.
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Large freight ships are usually powered by residual fuel oil (bunker fuel), and most alse have
diesel motors for auxiliary on-board power, Fmissions depend on several factors, including the
distance traveled and the type and age of the vessel engines. The loading and unloading time
spent in port may be an important factor in their impact on urban air quality. On the whole,
maritime emissions are a small portion of total emissions. A 1997 emissions inventory for the
U.S. found that marine vessels contribute 1.0% of NO, emissions nationwide and {.1% of PM-
10.
The Jarge percentage shares of trade might suggest that maritime serves a broad variety of
markets, and that there is as a resnit a possible opporfunity to vse it more extensively as an
emissions reduction strategy. Certainly maritime does serve a wide vartety of markets. Fugther,
innovations such as feeder barges have shown the ability to carry traffic that would otherwise
have gone to rail, and demonstrate the potential to increase their services. Overall, however,
these large tonnage market shares reflect the fact that intra-North American maritime trade _
generally has the same commodity characteristics as other water-bome transit, and is best suited
for bulk commodities. ' ' '

Pipeline

There are also large commodity flows via pipeline from Canada to the 1.S., primarily petroleurn
and natural gas. Canada exported 52 miltion metric tons of fuels via pipeline in 1999, a larger
tonnage than southbound truck and rail commeodity flows in any single cortidor. Neardy all of
this ariginates in Alberta and flows to the midwestem and central plains states. The emissions
impacts of pipelines generally depend on the stationary engines used to compress or pump the
pipeline fluids. .

4 FUTURE TRADE SCENARIOS AND ATR QUALITY IMPACTS

Trade and transportation in all five corridors will grow substantiaily in comning years. This
section presents irade scenarios for 2020 and an estimate of their air quality impacts. A 2020
baseline scenario is developed for each corridor based on likely trade growth rates. Alternative
scenarios are then used to compare changes in trade growth or changes to the transportation
industry against the baseline. All air quality impacts are estimated using the 2020 emission
factors described in Section 2.

It is difficult to predict border crossing delay 20 years into the future. All five corridor segments
will experience a two- to four-fold increase in traffic, which will undoubtedly overburden some
existing border facilities. At the same time, the infrastructure at all border crossings is likely to
be upgraded substantially. For.example, there are currently plans to add a fourth crossing linking .-
Laredo with Nuevo Laredo, and the Ambassador Bridge Authority hes indicated it will twin that
bridge when the need arises. Given these uncertainties, for the purposes of 2020 emissions
calculations we assume the same border crossing delay through each port of enfry system as
exists currently.
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4.1 Vancouver-Seattle Corridor

Baseline Scenario

The 2020 Baseline Scenarie for the Vancouver-Seattle comidor envisions truck and rail
- commodity flows growing at 4.2% annually, resulting in total flows of 26.6 million metric tons

. by 2020. This is more than Transport Canada forecasts for growth in freight tonnage by for-hire
trucking (2.3% annually through 2015), but less than recent growth in cross-border truck
volumes (6.5% anmmally between 1986 and 1996).% 2

Table 12 shows trade-related emissions in 2020 under the Baseline Scenario. Due to the
dramatic improvement expected in truck emissions, and to a lesser extent, rail emissions, NOy
and PM-10 emissions drop to less than half of the 1999 Jevels despite a more than doubling of
freight tonnage. Rail emissions make up & much larger portion of total trade ernissions than in
1999 — 57% of NO, and 55% of PM-10. Emissions of CO and CO2 more than double compared
to 1999, similar to the growth in trade. . '

Table 12: Vancouver-Seattle Corridor Trade Emissions, 2020 Baseline Scenaric

Annual Commadity Annuel Emiceinns {kolday)
Flow {mllion kg) Vehicles* W VoG 0 = TR ) coZ
Truck 16,188 1,952,758 1,676 390 7842 62  1,883469
Rai 10434 150,860 2187 123 415 62 153,560
Total 26,020 A - 3,065 7] B.256 123 2,137,038
Percent af 1999 237% 237% 4%, B2% 225%, . 28% - DA%

* Loaded il cars only
Alternative Scenario — Improved Rail Service

We explore the impact of an alternative scenaric in which rail captures a farger mode share of

future commodity flows, The Washington State Department of Transportation recently begana

“Short-Hau! Intermodal Initiative,” an effort to promote rail service improvements that would
allow rail to capture a larger share of intermodal traffic between British Columbia and '
Washington. There are other opportunities to further improve rail service in the cornidor. For
example, the existing BNSF line north of Seattle includes several tunnels that don't allew
modern double-stack container operations. And the proposed merger of CN and BNSF would
reportedly cut transit times between Vancouver and California by 12 to 24 hours.

Trucking currently captures 61% of surface freight in the corrider, including 87% of the higher
value products (over $1 per pound). Truck and rail mode share is almost evenly split for the
lower value commodities (under $1 per pound), which indicates an opportunity for rail to capture
a larger share.

33 Ereight Transpors Trends & Forecasts fa 2015,
4 Transporiation ard North dmerican Trade.
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To estimate the impact of rail service improvements, we assume a 10% rail shipping cost
reduction and apply this to the cross-elasticities shown in Table 3. The result is 2 diversion of
over 700,000 metric tens of freight from tuck to rail, 2 6.8% increase in rail tonhage over the
2020 baseline. Diverted commodities are led by wood, plastics, wood pulp and fertilizers.
Truck traffic in the comidor drops by 84,000 vehicles annually. Because of the large
improvements expected in truck NO, and PM-10 emissicns, the impact of the mode shift is an
2.1% increase in NO, emissions and a 1.4% increase in PM-10. Emissions of other pollutants
fall by 1.3% to 3.6%, as shown it Table 13. ' '

Table 13: Vancouver-Seattle Cotridor — Impact of Improved Rail Service (kg/day)

¢4 YO co Pit-10 o2

1989 8,653 635 3866 437 2458

2020 Baseline 3,865 S22 8,256 123 2137038

2020 improved Rail Service 3,845 - H4 . T,EE1 126 2,065,803
Percert Change 21% -1.5% -B.5% 1.4% -3.3%

(2020 Basedme: v Allemative)

4.2 Winnipeg-Farpo Corridor
Baseline Scenario

Under the 2020 Baseline Scenario, truck and rail freight tonnage in the Winnipeg-Fargo corridor
grows by 6% annually, resufting in a total of 31.4 million metric tons. Table 14 shows 2020
ernissions under the Baseline Scenario. Emissions of NO; and PM-10 fall to 86% and 66% of
1999 levels respectively. While this drop is striking in the face of tripling freight volumes, it is
less than the reduction in the other two U.8.-Canada corridors because of the large mode share
for rail. Rail freight is not expected to reduce emission rates as dramatically as trucks, and thus
will be responsible for approximately three-fourths of trade-relaied NOy and PM-10 by 2020.
CO02 emissions from trade iticrease to more than three times 1999 levels:

"Table 14: Winnipeg-Fargo Corrider Trade Emissions, 2020 Basaline Scenario

Annual Commadity Annual Emissions (hgiday)
Flow {million kg) Wohldes MO Voo co F0 CoOZ
Truck 15,150 1233117 1,057 S50 4 884 a5 1245485
(2] 16,262 7956 3408 162 645 86 295,367
Totl 1,418 A 4255 FrL 5530 T35 1354842
Percent of 1999 3405 M0% 86% 135% 320% 80% . E%0%

* Loaded raii cars anly
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Alternative Scenario — Higher Growth in Truck Traffic

Several indicators suggest that eruck traffic could grow more rapidly than a 6% annual rate,
Between 1936 and 1996, truck volumes at the Emerson-Pembina crossing have increased by an-
average of 9.4% per year. Exports to Canada from Minnesots, Manitoba’s leading frade panner,
mmcreased by 9.9% annually over the past six years. Wumlpeg 5 mayor expects that trade in the
corridor could grow by 12% annually in the short term.”® While  Winnipeg has long served as a
iranspert hub for east-west movements across the Prairie Provinces, there is at least anecdotal
evidence that fiture growth will be in north-seuth trade instead. Winnipeg is strategically
positioned within 24 hours driving time of large U.5. markets in Wisconsin, Minriesofa and
IHinais. Some industry representatives have predicted that Winnipeg-Minneapolis wil! become a
sirong trade corridor in finture }"ERI’S.ZG

As an alternative to the 2020 Baseline Scenario, we calculate freight volume and emissions if
truck freight were to grow at 9% annually. Total commodity flow tonnage would be 38% higher
than nnder the Baseline assumptions, shown in Table 15, Railroad freight stifl confributes the
bulk of MOy, and PM-10 trade emissions, hut trucking's share rises frotn outly one-quarter to over
one-third. Unlike the 2020 Baseline, NO, emissions are slightly higher than in 1999, CO2 and
CO emissions dise nearly 70% compared to the Baseline levels, and are now over 5 fimes the
levels i 1999,

Table 15: Winnipeg-Fargo Corridor - llﬁpar.:t of Greater Truck Traffic

Annual Comemodity Emiasions (kotday}
Fiow {mllion ka) ey VoG [eix] LYY (574
1889 9,240 5,178 328 1728 226 449,543
2020 Baseline a1 412 4465 442 5,530 135 1484842
2020} Higher Truck Growth 43,486 &a07 641 9422 4665 2A7T AT
Parcant Change 38%, 19% AE%, “F0% 23%, CBP%

{2020 Baseling ve. Aftomative)

4.3 Toronto-Detroit Corridor

Baseline Scenarip

Because economic relationships between Ontario and the Midwestern states were already well-
developed by the early 1990's, growth in fieight traffic through this corridor has been less than
‘total bi-naticnal trade growth in recent years. Between 1986 and 1996, truck traffic through the
three crossings grew by 5.7% per year.”’ Another study estimates that future trade through this
corridor will grow by 5% annually.2* This figure is used as the basis for the 2020 Baseline

** Toulin, 1999

2 Prairic Provinces Transportation System Study.

* Transpartation and North American Trade.

¥ Sourhwest Gnrario Frontier Internationad Gateway Swdy.
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Scenaric for both truck and rail commodity flows. Total cross-border tonnage reaches 172
million metric tons by 2024

Trade-related emissions for the 2020 Baseline Scenario are shown in Table 16. NO, emissions
fall to less than half 1999 levels, and PM-14 emissions fall to less than one-third 1999 levels. -
Rail and trucking now contribute roughly equal amounts of these pollutants. Both CO and CO2
_ ernissions rise to 2.7 times their 1999 levels, in proportion to the growth in freight volume.

Table 15: Toronto-Detroit Corrldor Trade Emissions, 2020 Baseline Scenario

Arnual Commepdty Annual Emisslons {kafday)
Flera (pnlRlan kod Yehicles* THxe VO [ P10 [
Truck 122672 153,030,708 11342 2674 g2 165 ME 13,353,332
Rad - EL L 785,128 10,662 600 2,021 302 T4A, 786
Totst 171,818 MA 22,004 3274 B4, 1EG TiB 14,102,158
Percent of 1258 278% To% 47% et Ll 265% 29% 2T6%

* Loaded roll cars only
Alternative Scenario — Improved Rail Service

Over the last decade, railroads have lost mode share for intermodal freight in this corridor.””
Both CN and CP are now investing in new technologies in an attempt to recapture some of this
traffic from trucking. Two prominent developments are the Iron Highway and RoadRailer |
service. The Iron Highway, originally developed by CSX, uses long, articulated platforms that
are divided in the middle io form ramps. Trock trailers can be easily loaded and unloaded
without the need for cranes. CF is marketing this service in southern Ontario and Quebec under
the name “Expressway.” RoadRailer technology, currently used by Norfolk Seuthern Railway in
the U.S., employs specialized tuck trailers that can be converted to rail cars using detachable
wheel/axle assemblies {bogies). Convertional locomotives can pull a train of up to 120
RoadRaziler trailers. CN has introduced the service in the Toronto-Detroit corridor and plans to
extend RoadRailer service to Chicago. There is also the potential to nse VIA passenger tains to
pull express freight using RoadRailer technology. These service improvements could
 sipnificanily increase rail mode share, while additional rail service improvements could be
achieved if the Detroit-Windsor tunne! is expanded to handle modem double-stack and aufo .
cartier trains. Ip the Baseline Scenario, the trucking mode share is 71% of all freight in the
cotridor, including 60% of the lowest value commodities {under $1 per pound). This snggests
significant opportunities for rail to capturs a greater mode share. _

We analyze the impact of an alternative growth scenario with improved rail service. A 10%
reduction in rail shipping cost relative to trucking is assumed, and applied fo the cross-clasticities
in Table 3. The result is a 12% increase in rail tonnage compared to the Baseline (about 3.8
million metric tons), with plastics, iron and steel, and automobile parts making up the majority of
diverted commodities. Nearly 600,000 trucks are removed from the corridor annually. Table 17
shows the emissions impacts of this modal diversion relative to the Baseline. Because.of the -

¥ syvessaent of Modal Integration & Modal Skift Opportunities.
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emissions advantage of trucking in 2020, NO, and PM-10 rise by 3.7% and 2.7% in this
scenario. Emissions of other pollutants fall, with CO and CO2 emissions declining more than
3%.

Table 17: Toronto-Detroit Corridor — linpact of Improved Rail Service {kgfday}

MO VO co P10 coe

1559 46 563 3,408 20458 2434 5,110,615

2020 Basebne 22,004 2,274 54,185 718 14,102,188

2020 Improved Rail Servica 22,818 4,240 52,381 737 13,667,435
Parcent Change 37% -1.0% 3.3% 2.7% -3.1%

(2020 Basaline vs, Allemative)

4.4 San Antonio-Monterrey Corddor
Baseline Scenavio

The rate of trade growth in this corridor is expected to be the highest of the five included in the
study. Recent trends show tremendous increases in both truck and rail traffic. While these rates
reflect the early years of NAFTA aad will likely slow somewhat, strong growth is stili expected.
Bi-pational trade through the corridor differs from the other major U.S.-Mexico corridors in that
it is dominated by trade with Mexico’s central industrial region rather than with border
maquiladoras. Commeodity flows constst of a variety of goods and are not significantly
dependent on any one mndustry, The 2020 Bascline Scenario assumes 6.8% annual growth
through 2020, resulting in nearly 106 million metric tons of freight by that year.

To estimate environmental impacts, the Baseline Scenario assumes a lifiing of border operating
restrictions for oth U.S. and Mexican trucks. A recent NAFTA arbitration panel ruled in favor
of allowing full access to Mexican tnicks, and the Bush Administration has indicated that it will
comply, Half the trucks operating the full cormidor are assumed to be U.S. carmders, and half -
Mexican. As described in Section 2, the 2020 emission factors for Mexican line-haul trucks are
significantty lower than in 1999, but still higher than U.8./Canada emission faciors because they
do not assume the use of lJow-sulfur diesel fuel. The use of older drayage trucks to pull trailers
over the border is assumed to be phased out, so line hau! trucks carry all freight between San
Antonio and Monterrey. The fraction of maquiladora ttade is assumed to reroain constant. .
There are currently two bridges available for trucks crossing in the Laredo/Nueve Laredo area. .
The Colombia Bridge opened in 1991 its use has been growing steadily. I offers less delay but
adds 70 kilometers to 2 trip. Another crossing is planned for the downtown arca. To estimate
2020 emissions, we assume that half of trade trucks wilf use the Columbia Bridge (up from 40%
currently) and the other half will use existing and new dﬂwntown CIOSSIngs.

Emissions under the 2020 Baseline Scenario are shown in Table 18. With respect to NOy and
PM-10 emissions, all of the growth in trade activity in the corridor is offset by cleaner vehicles,
resulting in a slight decline compared to 1999 levels. Trucking continues to contribute the bulk



North American Trade and Transportation Carridors

of these emissions — 71% of NOy and $0% of PM-10. CO and CQO2 emissions grow the most
rapidly of the five corridors, increasing four-fold.

Table 18: San Antonic-Monterrey Corridar Trade Emissions, 2020 Baseline Scenario

Annuat Cotmmedity Armual Emisgions (kofday)
Flevar {mmillicn k) Yehldles® e WO [ PM-10 coz
ok e 'I'-'i']'.-ﬁ'im .. ""E'.éés.mi}_m 3,078 3882 3&42?_ st gyaET
Ral 35,608 671,380 483 420 1,415 e £24,098
Tatal 105,774 A 25,51 4502 36,847 1180 10,227,511
Percent of 1980 A08% I90% 99% 218% 70 B4% A%
" Loatled rail cars ordy

Alternative Scenario — Higher Growth in Truck Traffic

Several factors could lead to prowth in freight movement by truck that exceeds the Baseline
Scenario. Truck border crossings at Laredo grew by an astonishing 11.4% annually between
1990 and 1997.3° While this period includes the early years of NAFTA, it also includes the U.8.
recession in the early 1990°s and the Mexican financial crisis in 1995. The San Antonio- _
Monterrey corridor serves as the primary conduit for U.S.-Mexico trade and will continue to do
so. Not only does it link the U.S. with Monterrey, Mexico’s third {argest city, but it also serves
as the primary link between Mexico City and the U.8. Thus, as the U.5.-Mexico trade
relationship continmes to mature and broaden beyond maquiladoras, this corridor will
undeubtedly maintain #ts prominence. .

Lifting the operating restrictions that currently prevent U.S. and Mexican trucks from operating
in each other’s termtory will alsc likely boost truck freight. The U.S. limits the operation of
Mexican trucks te commercial zones around the berder mymicipality and, in response, Mexico-
Bans 11.8. trucks from its federal highways. Due to these restrictions, truck shipments between
the countries are carried by at least three differsnt vehicles —a line-haul truck fo the border area,
a drayage truck across the border, and ancther line-haul truck to the final destination. Allowing
full cross-border aceess for U.S. and Mexican could reduce shipment costs substantially.

To explore the impact of more rapid growth in truck faffic, we assume that truck freight in thc
corridor grows at 8.6% annually, consistent with recent trends, This would result in 2020 .
conmmodity flows b:-,r truck that are 5.5 trnes 1999 levels. Truck volumes would increase at the
same rate, if truck size and empiy backhaul percentages remain constant. Rail freight volumes
are assumed to grow at Baseline levels (6.8% annually). The environrental implications of this
scenario are significant, as shown in Table 19. Pollutant emissions are 30 to 40% higher than
ander the 2020 Baseline Scenario. Unlike the Baseline, in which the lower emissien factors for
NOQ, and PM-10 more than offset the growth in traffic since 1999, this alternative scenario
produces considerably higher NOy and PM-10 emissions compared to 1999, CO and CO2
emissions rise to over five times their current levels.

¥ Because of a change in dats veporting procedures at the Larcdo custorns station, counts for 1998-2004 capnot be
cotpared to those for 1997 and earlier,
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Takle 19: San Antonio-Monterrey Alternative Scenario — impact of Greater Truck Trafflc (kg/day)

MO VIOC Co PO Cie

1860 25811 1,975 10,767 1364 2,610,924

20720 Bazefing 25,541 4,302 29,842 1,150 10,227,511

2020 Grestar Tnack Tral‘ﬁ_:: . 23,142 5934 B5950 1,538 14 307 441
Perszmt Change 0% B% 41% o 34 AD%

© (2020 Baseline v, Altemative)

Alternative Scenario - Higher Growth in Rail Traffic

Another alternative scenario for the corridor involves a higher annual growth in rail traffic.
Between 1990 and 1997, the average annual growth in Laredo-Nuevo Laredo rail car crossings
was-11.7%, even higher than the growth in truck fraffic. Several factors could ensure that strong
growth in rail freight contimues. Mexico’s railroads were privatized in 1997, and after several
years of investment, are now showing high levels of efficiency and profitability. Transportacion
Ferroviaria Mexicana (TEM) is the principal trunk-line carrier between Mexico City, Monterrey
and Nuevo Laredo. The railroad has recently made numnerous infastnucture improvements in the
corridor, including a new train control system between Monterrey and Nuevo Laredo, new
switching yards near the border, and many expanded sidings. Transit times from Nuevo Laredo
to Mexico City have been reduced from 60 hours to 34 hours for intermodal trains and 44 hours
for merchandise trains.>! TFM's partnership with the Kansas City Southern and Texas-Mexican
Railroads are also succecding in fmproving the efficiency of cross-bordes rail shipments. The |
greatest potential for rail in the corridor may lie with intermodal feeight, and both 115, and
Mexican railroads are investing in new or improved intermodal facilities.

As an alternative 2020 scenario, we assume 9% annnal growth in 1ail freight tonmage through the -

corridor. This results in 54.6 million metric tons of rail freight through the corrider in 2620, a
six-fold increase over 1999 levels. Truck freight growth follows the Basgline Scenario. Table

20 shows the emissions impacts of this scepario. Polluiant emissions rise between 2% and 16% '

compared to the Baseline, with emissions of NOy and PM-10 showing the greatest increase, -

However, the emissions impacts are considerably less than the first alternative scenario of greater |

truck traffic.

Tahle 20: San Antonio-Monterrey Alternative Scenarlo — Impact of Greater Rail Traffic {kefday)

MO Voo ') YR oz

1999 25,871 1,975 10,767 1364 2510924

2020 Bazele 25,541 4,302 9842 . 1,150 10,227,511

2070 Greater Rail Traffic 25,530 4,526 40,598 1270 10,507,629
Percant Change 16% 5% 2% 0% 3%

{2020 Basgaling ve, Affamative)

3 vantnona, 1999,
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4.5 ‘Tucson-Hermosillo Cortidor

Baseline Scenario

Commeodity flows through this corridor reflect less diversity than those passing through other
targe 1.8.-Mexico corridors, and include more minerals and agricultural products. Thns, trade
growth i3 niot expacted to match the high levels seen in the San Antonio-Monterrey comidor.
The 2020 Baseline Scenario envisions an annual growth vate of 4.6%. Total fréight reaches 13.7
million metric tons by 2020. :

As with the San Antonio-Monterrey corridor, truck operating restrictions are expected to be
lifted by 2020, s0 bath U.5. and Mexican carriers operate the full length of the segment without
the vse of drayage at the border. The fraction of maguiladora trade is assumed to remain
constant. Table 21 shows emissions mnder the 2020 Baseline. Both NO; and PM-10 emissions
fall {0 neacly half of 1999 levels due primarily to lower truck emission rates. Trucking is still
responsible for most of these emissions — 68% of NO, and 77% of PM-10. As in the other
cormidors, emissions of CO and CO2 increase i proportion with trade volumes,

Table 21: Tucson-Hermosille Cormridor Trade Emisslons, 2020 Baseling Scanario

Annual Crmmodiy Annus Emizaions (yfday)
Flow {orian kg) Vihiches N VO oo [ETETY vl
Truck 9706 ' 1,126,684 1,798 3G 4,056 o 1024372
Rad 4,011 56,172 841 47 154 27 50,042
Total 13,718 MiA 2,659 436 4,218 118 1083415
Percent of 1909 257% 28T% 61t 126% 2540% 52% 286%

* Loaded rad cars only
Aliernative Scenario -- Mode Shifi from Rail to Trucking

An alternative scenaric for the Tueson-Hermosillo Corridor explores the impact of a mede shift.
frem rail to trucking. In the Baseline Scenario, trocking carries 71% of all commeodities and 64%
of the lowest value goods (under $1 per poumd), with Iittle change In mode share for longer
distances. There are several reasons to believe that as trade grows in this coridor, the rail mode
share will decline. First, and most importantly, the freight movements in this corridor are fairly -
short in distance, which tends to favor trucking. Currently, 72% of truck freight and 75% of rail
freight is moving to and from Arizona, and the major popuiation centers of Arizona are within 24
hours driving distance of Nogales, Santa Ana and Hermosillo. Second, truck shipping costs will
likely fall when Mexican vehicles are accorded full access to the U.S. highway systeni. Third,
trade growth between Sonormm and California will not affect the cormidor because it generally _
moves through Mexicali-Calexico. Fourth, double-stack rail operations arg already in place from
the U5, to Hermosillo, so future rail service improvements may be less significant than in other
carmidors. '
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To explore the impact of a higher mode share for trucking, we assume a 10% decrease in track
shipping costs relative to rail. When this change is applied to the cross-elasticities shown in
Table 3, the result is a 2.7% increase in bi-directional trucking tonnage, with approximately
260,000 metric tons of freight diverted from rmil. Annual truck volumes increase by 32,000
vehicles. Table 22 shows the impact of this scenaric on emissions. Compared o the 2028
Baseline, NOy and PM-10 emissions change very litile. Emissions of other pollutants rise by 1.8
to 2.5%. _

Table 22: Tucson-Henmosillo Corridor — Impact of Mode Shift to Trucking (ka/day)

MOk Voo co P10 Con

1999 4,33 323 1,856 227 Ir8A4E

200 Basaina 2639 435 4215 1 - - L0B3 415

2020 Greater Truck Mode Shara 2535 444 4,319 112 1,108,381
Parcent Change 5.2% 1.8% 25% 6% 23%

(2028 Bageline v, Allemative)

5 MITIGATION STRATEGIES

The previous section illustrates how strict new standards wili dramaticaily reduce NO, and PM-
1(¢ emissions from trucks. Yet rapid growth in freight transportation will offset much of the
gains. In addition, if the new standards for ozone and particulate matter are implemented in the
1.8, there wil likely be increased emphasis on reducing emissions from diesel engines. A
va:tiety of strategies can mitigate some of the air quality impacts associated with freight
transportation in NAFTA trade corridors. This section explores five such strategies: alternative
fuels, reducing border delay, fower track emission standards in Mexico, redumng empty ﬁ'crght
mlcage and use of longer combination vehicles.

3.1 Alternative Fuels

* The use of alternative fuels can play an important rele in reducing pollutant emissions from the
freight transportation sector. Alternative fuels include compressed natural gas {CNG), liquefied
natural gas {LNG), propane, ethanoi, methanol, as well as electric vehicles. Most alternative fel
programs to daie have focused on lighter two- and three-axle vehicles, such as parcel delivery

. and service/uiility fleets, but larger irucks can also use alternative fuels. Natural gas (LNG and
CNG) and propane are the most viable fuels for the larger trucks involved in long distance
freight. Because of the need for refueling and maintenance facilities, most use of alternative
fuels has thus far been limited to urban areas. In am effort to promote their use for intercity
freight, several regions are working to develop “ciean comidogs™ — heavily traveled intercity -
routes with alternative fueling infrastructure.

The first clean corridor in the 11.5. is being developed by a coalition known as the Interstate

Clean Transportation Cerridor {ICTC). The triangular coridor will link major cities in
California and Nevada. The ICTC will provide LNG fuel at 10 locations along the route,
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servicing approximately 250 heavy-duty frucks and 500 local delivery trucks. Clean corridors
are also being promoted as a strategy to mitigate environmental impacts from. cross-border
freipht traffic. In Texas, a coalition of public agencies is working to create a clean corridor along
1-35. Called the International Ciean Transportation Corrider-3 ($CTC-3), the primary objechive
of the coalition at this point is education and outreach. The group includes Clean Cities
coordmators and stakeholders from the Laredo, Houston, San Antonic, Austin, Dallas/Fort
Worth, Oklahoma City, Kansas City, Omuzha, Red River Valley, and Winnipeg coalitions. The
ICTC-3 also serves as the alternative fuels working groupy of the North™ American Supetinghway™
Coalition. The Laredo-San Antonio segment of the comidor is particuiarly promising becanse it
passes through the two counties (Wehb and Zapata) that are Texas® largest natural gas producers.
The ICTC-3 is alse promoting alternative fuels in Monterrey, Mexico, and recently led 2 group
of U.5. alternative fuel vehicle manufacivrers and equipment suppliers to meet with Mexican
fleet managers and trade association staff there. Another clean corridor has been proposed for the
northern portion of the West Coast Corridor, from Oregon to Vancouver.*

Compared to today’s heavy-duty diese] trucks, CNG and LNG trecks offer lower emissions of
NOx, VOC, CO and PM-10, though the benefits are greatest for PM-10. Table 23 shows that
PM-10 emissions per mile from natural gas trucks are 12 times Jower than the average U.S. and
Canadian truck, and 18 times lower than the average Mexican line-haul tck. If 10% of tracks
in any corridor were ranning on natural gas today, truck PM-10 emissions would reduced by 9%
and NOx emissions would be reduced by approximately 4%. The impact of heavy-duty natyral -
gas vehicles en GHGs is uncertain, as it depends greathy-on fuel efficiency assumptions. Ope
recent study found slightly kigher CO2 emissions per mile from heavy-duty tucking using
natural gas.*? :

Table 23: Truck Line-Haul Emission Factors, 1939

Emilzzlon Factors in gfmile {1899

NOY vac ca " PO co2

Natural Gas .5 .70 5409 .05 1709

U5 Canads Dieset 128 1.0G .50 075 1612
Mezico Dieset 123 1.50 728 1.13 1672

In future years, the emissions henefits of natural gas will decrease as diesel trucks become
cleaner, As described in Section 2, the U.S. emission standards beginning in 2007 are
dramatically lower than current standards, and would be lower than today’s natural gas frucks as
well. - While natural gas trucks ¢ould also benefit somewhat from the control technologies '
‘(particulate filters and NO, catalysts) that will be in place after 2007, it is not clear if they would
actually have lower emissions than diesel after that point. Cummins Engire, one of the largest
heavy-duty engine manufacturers in North America, is reportedly planning no further - '
enhancements fo their CNG engines because of the fufure availability of low emission diesel
engines. Ancther large manufacturer, Detroit Diesel, will stop producing CNG engines
completely. Staff at the U.S. Department of Energy’s Argonne National Laboratory estimate that

2 plrernative Fuet News.
** Chandicr, 2000.
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natural gas will maintajn an emissions advantage over diesel trucks only to about 2010,** For
this reason, we have not explored the impact of alternative fuels on the U.8.-Canada trade
cortidors in 2020, It should be noted, however, that if the introduction of low sulfur dissel is
delayed, natural gas trucks may play an important role meefing air quality gozals beyond 2010,

In the U.S.-Mexico trade corridors, natural gas vehicles can provide benefits under the -
assumption that Mexico does not adopt the U.S./Canada low sulfur diesel fuel standards. To

* explore thus mittgation strategy, we calculate emissions m the San Antenio-Monterrey corridor,
where efforts to promeote use of altemnative fueis are already underway. We assume use of
natural gas by 20% of Mexican line-hant tmcks in the corridor (10% of the total), As under the
2020 Baseline scenario, operating restrictions are assumed to be lifted, allowing both Mexican
- and U.S, trucks to drive the full corridor distance. The emission factors shown in Table 23 are
used for the natural gas trucks, with the exception that NOy emissions are assumed to equal the
lower rates of ithe 2020 diesel fleet. As shown in Table 24, PM-1( emissions are reduced
sigmificantly (13%) under this scenario.

Table 24: lmpact of Natural Gas Trucks on San Antonic-Monterrey Corricor, 2020 {kg/day)

T WO co Fi-10 o2
2020 Basaline (Trucks) 18,078 . 3,862 0. 427 24 &.703.413
20% Mauican Nat Sas Tucks 18,078 3,726 ar.rds 846 8,760,790
Pement Gharge 0% 0% -1.5% L% 06%

{Ovher types of alternative fucls and engine technologies could alse lovwer tucking eaissions,
sich as electric hybrid engines or fuel cells. While these options are not yet commergially
availabie for heavy-duty fnecks, they may provide a cleaner altemative to diesel by 2020. Thers
has also been some effort fo explore the use of alternative fuels in locomotives. Several
dernonstratton projects have found that locomotives retrofitted to un on ING achieved reduced
NO, emissions, This technology is stil] n its infancy, however, and cannot currently be
cousidered as = viable mitigation strategy. **

5.2 Réducing Border Delay

Commercial vehicles can face considerable delay in crossing North America’s intemationsl
borders — delay during customns procedures and delay in queues to reach the customs station
itself, Because trucks spend most of this delay time with engines idling, reducing border delay
can reduce vehicle emissions. Options to reduce delay and its zir quality impacts are discussed
for the two comridors with the highest current levels of delay — San Antonio-Monterrey and
Vancouver-Seattle. :

M Saricks, 2001
*% dir Oualizy Isses in Intercity Freighi.
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San Antonio-Monterrey Corvidor

The Laredo/Nuevo Laredo Port of Entty System consists of four border crossings. Three of the
crossings link the two downtown areas - Convent Street, Lincoln-Juarez and the rail crossing,
with Lincoln-Juarez cumently handling most commereial track traffic. The fourth is the
Columbia crossing, located 35 kilometers northwest of Laredo, Texas. If opened in 1991 but has
been underutilized in part because its distance from the terminus of [-35 and MX-085 adds 64 -
kilometers to a border crossing tiip, but alsc because roadway conhections to the crossings find
wntil recently been inadequate. A new four-lane roadway has just been completed linking the
crossing with Monterrey, $0 usage will likely increase. A fourth vehicle crossing {Lamdﬂ I‘u’j pi:3
being planned just west of Laredo, as is 1 new railroad bridge.

All three roadway bridges are privately-owned and charge & toll. On the U.5. side, the U.S.
Customs Service handles inspection operations for all crossings. On the Mexican side, the City
of Nuevo Larede and the State of Tamaulipas operate the rail crossing and two downtown
vehicle crossings. The Columbia Bridge, however, is Jocated in and operated by the Municipie
of Anahuac and the State of Nuevo Leon. This disjointed administrative structure makes it more
difficult to coordinate management of the port of entry system.

Border Crossing Procedures

For northbound cemmercial traffic, the first control point is the Mexican export inspection booth.

Processing time by Mexican export officials typically lasts only about one mimite, but about two

percent of trucks receive export inspections, which last 90 minutes on average. Northbound

~ vehicles then proceed to manuaily-operated toll booths in order to cross the bridge. On the U.S.
side, all trucks (including empty tracks) enter the commercial processing area. Their fixst stop 18
the U.S. primary inspection booths. Only document inspection occurs here, lasting about one

. minute on average, but long queues are common, particularly in the late afternoon. Ina 1997
survey, a queue of over 100 trucks lasted from 3:30 to 6:30 pm, with waiting times exceeding
two hours. After document inspection, approximately 13% of trucks are selected for secondary
inspection, which fasts an average of 28 mimstes but ¢can take much longer. All trucks then
undergo a final document inspection apon exiting, usually lasting less than one minute. The total
average delay for northbound trucks to cross the border is estimated to be 35 minutes, w1th 31
mimutes of this waiting in queues.® : '

Southbound trucks do not receive ULS, expart inspection. They proceed directly to the toll
hooths, where tolls are manually collected. Backups at the toll booths can be extensive. Ina
survey conducted in 1997, the aftemmoon peak queue exceeded 200 vehicles and reached over 4.5
kilometers. ‘The creates conflicts with cross traffic on Laredo local sireets, and can lead to
increased congestion (and emissions) within the City of Laredo. Once on the Mexican side,
trucks proceed to the document inspection booths, where approximately 10% of trucks are -
selected for a primary inspection. Primary inspections at Nueve Laredo last three to four hours
on average. In the past, 10% of vehicles receiving pritary inspections were selected for
secondary inspection, equivalent to about one percent of total southbound trucks. The secondary
inspection is a repetition of the primary inspection (lasting another three hours), performed for

¥ Binational Border Transporiation Planning and Progremming Study.
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quality contrel purpeses, and is reportediy being phased out. Afier completing inspection,
Mexican exit processing reviews documents in a process that normaily takes less than one
minute, The total southbound truck border crossing process is estimated to average 60 minutes.’

Orppartunities for Delay Reduction

There are significant ﬂppumnnnas to reduce delay at the U.S.-Mexico border. For northbound
rmovements, the U.S, primary inspection booths are the largest ¢apacily constraint. ‘The existing .-
bridge and approach roadway system does not significantly limit northbound vehicle flows, and
will never reach saturation flow given the capacity of existing U.S. inspection facilities.
Previous studies of the Tuarez-Lineoln Bridge have produced several recummcndauons i0

improve efficiency at the primary inspection booths, inchuding: ¥

* Adding primary inspection hooths;
»  Encouraging use of the Colombia Bridge as an alternative crossing;
» Discouraging unnecessary crossing by bobtzil trucks {tractors without iraiters) b}r
" increasing their toll rates or implementing NAFT A provisions to permit more return
loads; and
» Encouraging off-peak (late evening) crossing.

Southbound flows are constrained by the processing rate at the toll booths, the Laredo {raffic
control system, and Mexican customs processing. Recormnended efficiency improvements
include:

» Encowaging use of the Columbia Bridge a5 an alternative cressing;

»  Hnproving traffic operations on the bridge approach in Laredo;

»  Adding more southbound bridge toll boeths;

= Use of electronic to}l collection;

»  Extending the operating hours of Mexican inspection facilities; and

»  Implementing the North American Trade Automation Prototype system to expedite
processing,

Environmental Mitigation Fmpacis

With traffic expected o increase substantially by 2020, future demands on the border crossing
gystem will be great. Several additional crossings have been proposed for the Laredo area, and
morg will likely be considered in the coming years. Given these uncertainties, it is impossible to
predict average truck delay in 2020, We calculate base case emissions under the assumption that
capacity imzprovements are implemented such that average delay remains unchanged. To explore
the impacts of reduce border delay, we assumed a lower average delay in 2020 huth northbound
and southbound.

* Binational Border Transportation Planning and Programming Study.
* Border Congestion Study: Study Findings and Methodology.
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A recent study of border congestion found that an average of 30 minutes of border crossing delay

at Laredo/Mueve Laredo (Lincoln Bridge) is “avoidable”.®® If current average delay is reduced

by this amount, delay per truck would be 25 minutes northbound and 3¢ minutes southbound.

The impact of this change on 2020 truck emissions is shown in Tzhle 25, Emissions from truck

idling would fall by 35% for the entire port of eniry system, Compared-to trade truck emissions

along the entire corridor, the impact is much smaller (1.6% reduction in CO}. Note, however,

that this scenaric only estimates the emission reduction from trade trucks. Any improverents at
T ihe Lincoln-Tnarez Bridge would also Tedude passetiger vehicle delay and associated emissions at ™

that crossing, :

Table 25: Impact of Reduced Border Delay an San Antonio-Monterrey Corridaor, 2020 {kyg/day)

MO Voo Co P10 i

Baseline Scenario 2020

Frack ldlang 189 124 1,737 10 178,826

Truck Total 16,078 2,882 38427 824 o703413
Reduced Border Delay 2020

Truck Idling iz 80 1,121 8 115471

Truck Tokal 1E.011 3,538 37,812 820 8,540,050
Percant Changa

Truck |diing % —350s % -35% 0

Truek Talal <.4% -1.1% -1.6% -0.2% O.7%

Vancouver-Seattle Corridor

Border delay is also significant at the Pacific Highway/Blaine crossing in the Seattle-Vancouver
cotridor. Traffic volumes have grown rapidly in recent years, and current dernand exceeds
capacity during peak periods. In a recent survey of trucking companies, drivers reported average -
delay for loaded trucks in excess of 5¢ minutes. The situation is particularly bad @ the
northbound direction, where both commercial and passenger vehicles share a single approach
lane. A 11.8. and Canadian coalition of business and government entities kmown as the
International Mohility & Trade Corridor Project is currently leading efforts to improve cross-
barder mobility in the comdor.

The border crossing procedures arc similar o those for northbound trucks at Laredo. Once they
enter the customs facility, all commercial vehicles undergo a quick primary inspection. Certain
vehicles are then selected for secondary inspection, which takes much longer. When trucks enter
secondary inspection, the driver typically visits a broker to complete their paperwork, then
delivers the paperwork to the customs office. Customs inspectors review the manifests and
determine whether or not the cargo should be manually inspected. If not, the truck is released to
exit the facility. If an inspection is required, the driver moves the truck to the customs
warchouse for manual inspection. Shipments that fail inspection are impounded.

* Border Congestion Study: Study Findings and Methodology.
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Shortening average processing fimes at the border can be achigved by reducing the percentage of
vehicles that require secondary i mspectlm Many commerclal vehicles are “pre-cleared” for,
border crossing and rarely require secondary inspection.*® These include:

. n ve}ﬂcles that file customs paperwork on a monthly basis;
= Line release vehicles that are part of an expedited crossing program; and
= Vehicles that use advanced technology (ITS) to expedite border clearance.

The use of ITS fo reduce the need for secondary inspections is particulardy promising, One
variation is known as the Pre-Arrival Processing System, or PAPS. PAPS was initially
developed in Buffalo, and expanded by the North Border Leadership Group (consisting of U.S.
Customs representatives along the 11.8-Canadian border). It relies on bar codes to provide pre-
arrival information to customs, and was recently initiated at the Pacific Highway crossing. A
recent study of the impacts of ITS for commercial vehicle border crossing found that l'u'%h
penetration of the technologies could reduce average processing times by roughly 40%.*

To determine the frpact of reduced border delay on emissions, we assume that average
comanercial vehicle delay drops from 37 minutes to 15 minutes, As shown in Table 26,
compared to the 2020 Baseiine this reduces tmck idling emissions at the border by nearly 60%.
Trade truck emissions of NO, and PM-16 are cut by about {3.5% across the entire corridor
segment, while CO2 emdssions are cut by 1.0%.

Table 26; Impact of Reduced Border 'Delay on Vancouver-Seattle Corridor, 2020 {kgiday)

NOx VO co P10 oo

Baschine Scenario 2020

Truck Idling 16 19 333 05 . 34,305

Truck Tokal 1.678 398 T.B42 82 1,083 465
Reduced Border Defay 2020 ’

Truck Wdiing . [ 4 135 0z 13,807

Truck Total 1,865 393 7641 61,3 1,563,071
Parcert Change

Track Iding . =585, =55% 595 i 7T

Truck Tot= &% -1.5% =.2% -0.5% =1.0%

Orther corridors may present different apportunities o reduce delay. For example, the
commercial vehicle facilities at Emerson-Pemnbina currentily close at 11 pm and reopen at § am.
Providing 24-hour customs service wonld allow truck shipments 1o be spread more evenly
throughout the day and may reduce delay somewhat, The actual magnitude of commercial
vehicle border delay at Emerson-Pembina and moest other crossings is not well understood.

) 5.3 Lower Truck Emission Standards in Mexico

In calculating 2020 emissions in the U.S.-Mexico corridors, we assume that Mexican trucks
would meet the 2004 emissions standards planned for the U.S. and Canada, hl;t would not mest

* Nozick, 1998,
* Nozick, 1998.
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the 2007 standards that rely on the availability of low-sulfur (15 ppm) diesel fuel. It is possibie
that low sulfur fuel will be available in Mexico, at least in heavily traveled corridors such as
Monterrey-Nuevo Laredo. There is some indication that PEMEX, the national 0i] company, 15
considering introducing cleaner diesel fuels in high density cormdors, 2

We caleulate the emissions benefits that could be gained from providing low sulfur diesel fuel,
and associated emission confrol technologies, in the Monterrey-Nueve Laredo Corridor. Asa
inost optimistic scénario, we assurhie that all NAFTA trade trucks operating i the corndor would -
use the fuel and be equipped with NO, catalysts and particulate traps, and would begin meeting
the new U.S. heavy duty truck emissions standards starting in 2007 {the same schedule as the
U.5.) As shown in Table 27, the emission benefits of this scenario are dramatic. Total NAFTA
trade trucks emissions of NO,, and VOC are reduccd by over 50%, and PM-10 emissions are
reduced by over twn -thirds.

Table 27: Impact of Low-Sulfur Dissel on San Antonic-Montervey Cotridor, 2020 (keiday)

.04 YOI 50 FM=10 . coz
2020 Baseline (Trudks) 168,078 3BRZ 3B 427 a2 B, 703.413
Mexican Low Sulfur Diesel o B20G 1,952 |A27 1. 9705413 .
Percent Change ) S 0% % D%

A more modest scenario, in which one-quarter of Mexican trade trucks in the corridor meef the
2007 U.S. standards, still resnlts in large emission reductions. Emission reductions compared to
the Baseline would range from 12% Jower NO; to 17% lowwer PM-10.

5.4 Reducing Empty Freight Mileage

Improvements to freight operating efficiencies can reduce trade-related environmentai irmpacts.
One area of potential improvement is & reduction in empty mileage movements. When truck and
rail carriers cannot arrange for 2 retum shipment, trailers and rail cars travel empty. Reducing
these inefficiencies can reduce freight vehicle movements and their associated emissions. Of
course, given the keen competition in the industry, most carriers strive to maximize utilization of
their equipment without govermment intervention. But some policy steps may help to reduce
empty mileage. For example, the use of electronic data interchange (EDI) ¢an reduce transaction
costs in the truck-freight market and facilitate better load matching, It is also believed that U.S.
operating restrictions on Mexican trucks leads {o excessive deadheadmg at the LS. -Mexlcan
border.”

There may be less potential for a reduction in empty rail mileage in NAFTA comidors because
rail commeodity flows currently exhibit a much larger nerth-south imbalance. For example,
southbound rail tonnape in the Vancouver-Seattle corridor is over four fimes northbournd
tonnage. Similarly, current rail flows fram Ontario to eastern Michigan are more than twice
those in the reverse direction. Commodity flows by truck, on the other hand, are fairly evenly
balanced between northbound and southbound across all three of the U.S5.~Canada corridors.

2 Binationa! Barder Transportation Planking and Programming Sftedy.
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We explore the environmental impact of reducing emjat}r backhauls in the Toronto-Detroit
corridor. Commedity flows by truck through Detroit-Windsor and Port Huron-Sarnia are evenly

split by direction, Based on surveys of commercial vehicles at Windsor and Sarnia,

appmxnnately 15% of large trucks in both directions are empty, and another 15% are s quarter to
half full.* We calculate the impact of reducing the percentage of empty trucks to 10%. As

: shnwn in Table 28 over Sﬂﬂ kllﬂlgl.'&InS of N()x and 21 lu]ogmms of PM-ID emmsmns Gan’m:

Table 28: Impact of Reducing Empty Mileage on Toronto-Detrolt Corridor, 2020 (kg/day)

NOX vac co P10 ooe
2020 Basalina (Trugks) 11,342 2674 52,465 46 13353393
Backhauls Reduced 10,775 2,540 49,556 395 12685723
Chernge -5B7 LT 2608 =1 67,670
Percent Change 5% 5% 5% 5% 5%

The fraction of empty trucks between anaria and Eastern Michigan is actaally fairly low

compared to many trade corridors. It is not uncommon to find 34% to 40% of trucks on major
interurban highways traveling empty. Empty fractions appear to be much higher in the San
Antonio-Monterrey corridor, though studies of the Laredo/Nuevo Laredo crossing are
inconsistent. One study, based on customs data, suggests that 45% of northbound shipments at

‘Laredo are empty.** Another, based on weigh-in-motion {WIM) data, found that only 22% of

northbound 5-axle trucks are empty.* The actual figure is probably somewhere between these
two. There is no information on the empty truck fraction in the southbound djrecn-:}n, or at other
points in the corridor north or south of the border.

In the San Antonie-Monterrey corridor, it is generally accepted that current operating resirictions
are contributing to the high empty fraction. Northbound truck shipments are typically camied o -
Nuevo Laredo by Mexican line haul trucks, drayed across the border by another Mexican truck,
then carried by a U.S. tuck in Texas. This system makes it difficult for trucks to find loads for
their retiurn trip, particularly the drayage fleet. Because the extent of empty mileage through the
corridor is not known, it is difficult fo calculate the potential emissions benefits of more efficient -
operations, Clearly there would be significant benefits to reducing empty mileage of drayage

o trucks at the border, as these trucks are generaily older than the line hau! tnicks and have higher

emission rates (though we expect use of drayage trucks for cross-berder movements te be phased
out by 2020). Reducing empty mileage would aiso cut border dela}r, particularly southbound
quenes at the Lincoln Bridge toll piaza, which would reduce emissions from all vehicles. It is
likely that the percentage reduction in emissions would be much larger than in the Toronto-

Detroit corridor.

¥ 995 Cemmerciel Vekicle Swrvey: Station Summary Report.
* Binational Border T ranspartation Planning and Programming Study.
4 1 cidy, 1995.
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{Omn the other hand, the potential to reduce empty mileage is limited where large trade imbalances
exist. Commodity flows between the U.S. and Mexico are not as evenly split by direction as in
the U.S.-Canada cormridors. For example, southbound truck flows at Laredo/Nueve Laredo -
exceed northbound flows by over 40%. As long as this continues, some level of empty
backhauls will persise. :

. _5 5 Longer Combination Vehicles

Truck size and weight limits can affect the cost of freight movement by truck, and therefore the
volume of truck traffic and related environmental impacts. These limits are determined by a
variety of regulations at the federal and state/provincial level, In the U.S,, the federal
government sets both “floors” and “ceilings™ on state truck size and weight limits. All states are
required o allow five-axle trucks with a gross vehicle weight of 36,287 kitograms (80,000
pounds) on Interstates.

The term: Ionger cornbination vehicles (LCVs) generally refers to trucks that are both longer and
heavier than this standard. 1.CVs can take many forms, but the most commeon are the Rocky
Mounizin Doubles {48-foot lead trailer followed by a 28-foot tratler), Tormpike Doubles {two 48-
foot doubles) and triples (three 28-foot trailers). Before 1991, many U.S. states had raised their
limits to aliow LCVs, but federal law in that year froze maximum size and weight limits in evar_t,r'
state, Grandfather exemptions allow states i0 keep less restrictive Jimits if they were already in -
place in 199],

In Canada, a memorandum of undersianding (MOU) between the provinces, first signed in 1988,
determines both size and weight limits. Weight limits are much higher than in the U8, —up to
62,500 kilograms (130,790 pounds) for 8-axle combinations. Length limits allew trucks wp to 25
meters {82 feet), though many fleets receive permits to operate longer vehicles. In Mexico, truck
. regulations applicable on national highways are established by the federat govemment, and the
size and weight limits are generally similar ¢o Canadian limits. A NAFTA provision calls-for
Canada, the U.S. and Mexico to develop a hammonized schedule of truck size and wmght limits, -
but l#tle progress has been made on this front.

Because they are the lowest common denominator, the U.S. regulations tend to govern the size
and weigh of trucks invelved in U.S./Canada trade. For any particular roadway, however, the
actual tnrck operating restriciions may be subject to 2 myriad of unique state and provincial

rules. For example, there is significant use of LCVs at the Alverta-Montana border crossings. A
1994 survey shows that 21% of trucks at Counts-Sweetgrass pull double trailers, primarily -
because of Montana’s policy to allow Canadian LCVs on 1-15.%

Use of LCVs in the Winnipeg-Fargo cotridor is much more limited. North Dakota allows trucks
up to 47,854 kg (105,500 Ibs) on Interstates with a permit, and also allows Rocky Mountaim
Doubles and Turnpike Doubles, However, many of the states south and east of North Dakota do
not allow LCVs, pnmanly because of concerns about their impact on highway safety. This tends
to limit their use in the corridor.*’ Analysis of commodity flow data suggests that mﬂ},r 10% of

46
Nix, 1998,
17 Qnly 3.2% of trucks in a 1996 survey had mare than five axles (Profrie Provinces Transporiarion System Srudy).
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trucks crossing at Emerson/Pembina havea U.S. trip end in North Dakota, while & much larger
share {45%} of the trucks traveling in this corridor are moving between Manitoba and the states
of Minnesota, fowa, llinois, Wisconsin and Misscuri, which generally de not allow LCVs.

We explore the impact of allowing LCVs throughout the upper midwestern states in a manner
consistent with North Dakota’s current policy. We assimme ail of the trucks moving between
Canﬂda and the states of Minnesota, lowa, Wisconsin, Illinois and Missouri (45% of the cnrnd{:-r
‘total) would be operating as either Rﬂcky Mountain Doubles or six-axle singlé frailer ~—
combinations, with a maximuam weight limit of 47,854 kg {103,500 1bs). This would allow
roughly a 36% increase in average payload weipht and, for the Rocky Mountain Doubles, a 62%
increase in cargo volume. We apply these larger average payloads to the commeodity flows to
and from the npper midwestern states. The immediate impact would be an 11% reduction in
trade truck traffic. However, an increase in truck size and weight would effactively reduce _
trucking costs, and thus divert some freight from rail to truck. This issue needs to be accounted
when calculating environmental impacts.

Several studies have examined the impact of changes in truck size and weight limits on the U.S.
freight rail industty. One study estimated that eliminating the 36,287 kg (80,000 ibs) weight
Timit alone would divert 2.2% of railread ton-miles to trock nationwide. A study for the :
American Trucking Association found that allowing nationwide eperation of LCVs would divert
5% of rail ton-miles to tek. The American Association of Railroads estimates that nationwide
use of LLVs would result in direct diversion of 11% of rail ton—:mles, plus another 8% as a result
of 1ail secvice cuthacks that would follow. *

Because our scenario for the Wilmi;':leg—Farga corridor envisions use of trucks only up to 47,854
kilograms (105,500 pounds) rather than heavier LCVs, we assume 2 5% diversion of rail tonnage
to truck. Only rail freight moving to and from the midwestern states would be affected. We '
caicolate a slight increase in emission factors for the larger trucks hased on the relationship
between energy use and GVW." Table 29 shows the impact of the LCV scenario on freight
traffic voelumes and emissions in 2020, compared to the Baseline Scenario. The total impact is a

* reduction in emissions of all pollutants. CO and CO2 show the greatest reduction (7%), while
NOy and PM-10 emissions fall by approximately 4%. The mode shift to trucking has the effect
of furthering the NOy and PM-10 reductions, while sllghtl}r offsetting the reductions in c:-iher
polhntants. .

:: A Guidebpok for Forecasting Fre;gk: Trensportation Demaﬁa‘
Mix, 1991,
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Table 29: Impact of LGV Use on Winnipeg-Fargo Corridor, 2020

Freightfyear ~  Annual Emissions [kgiday)

Scenarie Mode (rmillion kg} Vehicles” MO WG co PTG coz
2020 Bassline Truck 15,450 1223117 1057 250 4884 33 1,245,485
Ra& 16,262 217,966 3,408 182 646 95 739357

Tot 412 (7Y 3265 447 5,550 135 1564842

LGV Scenario Taok | 15480 1008820 A7 284 4377 38 1,116,356
— Irmediate Impact Ral 16,262 217,968 2408 192 546 86 299,357
TotEl AL A 355 G 523 LT B KA LTS

LCV Srcenario Truck 15,598 1,125,650 uTs 230 4,508 26 1,148844
— Totd Impact Rk 15,814 207 (68 3314 187 - E238 © b4 232,765
{with moda shiff) Total 51412 MR 4,280 47 Bide T30 1381505
' Change B85 -58% -T.2% —-4.24% 7.0%

* Loaded rail cars oy

It should be noted that any reduction in shipping cost (through use of LCVs or other means) may
lead to some increase in tofal freight volumes due to induced demand. If the savings from lower
transport costs are passed on to consumers, consumption (and aggregate demand) may increase,
leading o more shipments. [t is difficult to estimate the magnitude of these impacts, however.
Since fransport costs typically make up only a fraction of merchandise price, any increase in
shipping volumes would likely be small. Also note that the increase in emission rates associated
with larger trucks is not well-understood. These calculations assume that fiie] consumption and
emission rates per mile would rise approximately 2% as GVW increases to 47,854 kilograms
(105,000 pounds), If the fuel consumption increase for the heavier trucks is actually larger, the
emission rednctions would be smaller or might be eliminated altogether. "

6 OTHER ENVIRONMENTAL IMPACTS

Increases in freight transportation can have adverse environmerital impacts outside of air guality.
- These impact occir through increased levels of truck and rail fraffic in a corridor and also
through construetion activities associated with building new or expanded freight handiing
facilities, widening highways, double- ot triple-tracking rail lines, or building new segments of -
highway or rail. Four areas of environmental impacts are discussed below — water resonrces,
biological resources, noise and ground-borme vibration, and hazardous materials. No
quantification of these impacts is attempted, '

G.1 Water Resources

Increased truck traffic can contribute to higher levels of runoff pellutien from highways, .
including particulates and heavy metals from vehicle exhanst fumes, copper from brake pads, tire
and asphalt wear deposits, and drips of oil, grease, antifreeze, hydraulic fluids, and cleaning
-agents. Contamination of surface water beyond the corridor itself could occur in the event of a
spill of material in transport. Spills can permeate-the surrounding soil and contaminate the
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groundwater. Impreperly disposed motor oil is an extremely concentrated water contaminant --
one quart of motor oil can contaminate a miliion gallons of fresh water.

Construction impacts to water resources are often related to run-off from the impervious surfaces

created hy construction sites and erosion of barren rock and soil surfaces exposed during

excavation. The use of vehicle washing effluents and oil and hazardous materials at the
mnstmctiun facility c{:-uld also lead to surface water cuntaminatinn ’When cnnstrucuun involves

disfurbing of mntammated sediments. Ground excavation in areas with a long history of
industoal activity may disturb shallow groundwater containing clevated levels of heavy metals
and hazardous organic compounds. The development of new railroad lines can contribute to
leaching of creosote into soil and groundwater. Crecsote is a hazardous material containing
carcinogenic impurities, and is used to freat railroad ties to protect against decay and rot,

6.2 Biological Resources

Increases in freight traffic velumes can adversely impact sensitive species with habitat near the
cormidor. However, construction impacts on: biolegical resources are a much bigger concern.

. Construction of a new right-of-way can lead to destruction or fragmentation of habitat.
Construction can also impact biological resources when higher levels of nin-off lead to 3 large
physical dishabance of habitats, such as fish-spawning areas and water vegetation, High run-off
volmmes of water from kot paved surfaces can boost surface water temperatures, harming fish
and cther aquatic life. Open water disposal of &redged material can alter huttt}m habitats,
decrease water quality, and adversely affect mmarine organisms.

6.3 Noise and Ground-Borne Vibration

Intrusive noise and vibration can degrade the quality of life for people in affecied areas. In
extreme cases, excessive noise can pose a threat to hearing. Sound above 65 dB{A) i enough to
cause annoyanece and sound above 125 dB(A) is considered painful.>® Noise can cause stress and
other health problems and can affect the habitat of species living near the roadway or rail line.

Inereased nse of a transportation system gencrates preater noise impacts, Noise from road and
rail transport cornes primarity from engine operations, but alse includes noise generated from
pavement/rail-wheel contact, aerodynamic effects and the vibration of structures.” Near a grade
crossing, locomotive horns are typically the most significant contributor to noise. Typical noise-
levels for highway vehicles at a distance of 7.5 meters range from shout 70 dB(A) for -
automohile trafhic to 85 dB(A) for a beavy oucks. Noise levels for railroad operations are
approximately S0dB{A) for an electric locomotive, 92dB(A) for a diesel locomotive, and 120
dB(A) for a locometive hom. For safety reasons, locomotives typically sound a horn at 2 grade
CTOSEINE, $O increases in train frequency can significantly boost average noise Jevels for a
population living near a crossing. A recent trend to mitigate these impacts is fo ban Jocomotive
horns in exchange for improvements to crossing protection.

%0 Sound is most oftea measured on a nonlinear scale in units of decibels {dB}. Anadjusted scale, the A—ﬁei‘ghted' _
seale, cmphasizes sound frequencies that prople hear beat, On this scale, 2 10-dB(A) increase in sound level ia
penerally perotived by hurnans as a goubling of sound.
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Perceptible noise and vibration caused by construction equipment may cause anNNOyance to
peopie in the vicinity, As a general rle, the fotal noise level during =2 typical 12-hour, daytime
construction warkday is about 90 dB(A) at 15 meters from the construction site. Impact pife
driving can cause daytime annovance out tc a distance of spproximately 76 meters and potential
vibration damage to structures at distances iess than about 12 meters from the pile driving,
Tracked vehicles such as bulidozers as well a8 equipment used for vibratory compaction and
excavation can create substantial noise and vibration during earth moving operations, Loaded
trocks on constroction surfaces can cause annoyance at distances up to 81 meters away. If
exposed to sufficient high levels of ground vibration, a building may suffer structural damage,
such as glass breaking or cracking plaster.

6.4 Hazardous Materials

Higher volumes of freight transport increase the likelihood of the accidenta! reiease of hazardous
materials. Most reparted incidents of hazardous waste spills occur in the highway sector, which
transports over 60 percent of the hazardous materials in the United States, with rail reporting the-
next largest munber of incidents. Spills may Bmpose substantial costs for product loss, camier
damage, property damage, evacnations, and response persennel and equipmeni. The
cavironmental impact depends on the type and guantity of material spilled, amount recovered in
cleanup, chemical properties (such as toxicity and combustibility}, and impact area
characieristics {such as climatic conditions, flora and fauna density, and local topography). The
hazardous materials most likely to be involved in a spill include corrosive and flammabie liquids,
gasoline, fuel uﬂ sulfuric acid, and compound cleaning liquids,

Durimg cnnstructmn activity, the likelihood for encountering contaminated soils or groundwater
is greater as the valume of the earth to be moved increases. The proximity of hazardous waste
sites to the project will also affect the chance of encountering contaminated soils or grmmdwater.
Petroleum-related contamination is the most commonly encountered problem but is one for
which relativaly well-develaped procedures are available. Proximity of the project alignment to
oil fields increases the possibility that asseciated hydrocarbon contaminants may be encounterad,
including hydrogen sulfide gas. Soil contamination is 2 common issue with construction -
projects, though it mainly affects project implementation and cast more than human health or
emlug}'

6.5 Summary of Other Environmental Impacts

The specific impacts of increased trade on environmental quality oiher than air depend greatly on
local conditions. In general, increased freipht activity within an existing corridor poses greater -
voncerns for air quality impacts than non-air impacts. Neise is probably the most significant
non-air impact resulting from higher fraffic levels, particularly rail traffic, in places where the
corridor passes through populated arsas. The likelihood of a hazardous materials release may
also increase with freight traffic levels. If increased trade Ieads w the expansion of facilities or
construction of new facilities, non-air impacts can be much more significant, and water and
biological rescurces then bacome a major concerm.
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i DATANEEDS AND OPPORTUNITIES FOR COOPERATION

The process of determining the environmental impacts of cross-border trade reveals a munber of
areas where necessary information is non-existert or highly unecertain. It is tmportant that these
deficiencies are addressed as trade-related environmental issues become mcre prominent. Four
specific areas are mentioned below, foliowed by several examples of ways fo improve
information collection and environmental monitoring. .

7.1 Data Needs
Cross-Border Traffic Volumes

At many border crossings, fruck and rail traffic counts are not readily available. Cbtaining the
data usually requires contacting the individual customs stations, but many customs stations do
not have records of rail taffic or do not release cross-border traffic information at all. It is also
important to know the fraction of empty rail cars at a border crossing to propetly estimate
environmental impacts. Yet this information is rarely available, in part because customs offices
do not compile it, and also because some rail crossings (e.g., tunnels) are privately operated and
therefors the information is considerad proprietary. One exception is the Texas-Mexico border
crossings. Truck and rail traffic volumes for all POEs are regularly collected and publlshed by
Texas A&M Intemnational University.

Freight Origin-Destination Patterns

A variety of commercial vehicles cross the intemational borders, including service/utility trucks,
short haul delivery ttucks moving goods between the two border towns, intermodal drayage
trucks, and long-haul trade trucks carrying goods to or from the interior of a country. Each
affects air quality in 2 different way. To do & detailed environmental analysis, some informafion
on goods movement patterns should he obtained from an origin-destination (0-D) survey of
commercial vehicles at the border. A good example is Transport Canada’s recently completed
National Roadside Survey, which includes detailed interviews with truckers in border areas. In
some cases, these interviews have been supplemented with additional surveys spensored by local
agencies or border trade ailiances. In the U.S., Catifornia performs periodic 0-D surve}fs at its
border with Mexico. No such program exists in Arizona, Texas, or Mexice. _

Reilrood Emissions Cafcufaunns

Because of limitations in the data and methadology, estimations of railroad emissions are subject

to large uncertninties. As described in Section 2, rail emissions are caleulated by applying

average emission factors fo estimated fiel use, which is based on fieight ton-kilometers. The
average fuel consumption rates inherently account for some movement of empty rail cars. But
cross-border traffic could exhibit a percentage of empty cars that is quite different from the
average. This is particularly true in corridors with large imbalances in rail freight, such as
Vancouver-Seattle and Winnipeg-Fargo. It is likely that the standard emissions estimation
methadology underestimates rail fuel use in these corridors because of a large number of empty
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cars. Given that rail will contribute much more significantly to fiture cormdor emissions, better
information is needed on freight railroad traffic and its fuel use.

Border Delay Measurements

With the high level of attention paid to border crossing delay, it is surprising that so little
quantitative information is available an the zcteal magnitude of delay. Of the five comdor

‘sepménts included in this sady, a méasurement of avetige border délay was availabie foroily™ ™ '

two crossings, and these were based on a single-day field survey in 1997.% Several other studies
discuss maximum delay or maximum queve lengths, but this says liftle about the experience of
an average trucker. Together with O-D surveys, border delay surveys should bacome part of a
regular data collection scheme by the border trade alliances. In addition to environmental
concerns, this would give the coalitions the ability o moniter border congestion and make a
better case for new border infragtructure projects. -

7.2 Data Collection and Sharing Opportunities

A variety of povernment, university and private sector organizations take an interest in border
trade issues, and some of these could serve as a means o collect and distribute needed
information on transportation and the environment in NAFTA corridors. Nearly all large border
crossings have one or more public and private sector cozlitions that exist to promote trade and
regional! development. These may be complemented by larger cammidor coalitions, such: as the
CANAMEX Corridor Coalition or the North American Superhighway Comidor Coalition, that'
have more of a North Ameriean focus. Most of the comidor coalitions exist primarily to support
highway medes, though some promote multi-modalism and environrental initiatives. In
assessing envirenmental impacts, they can serve & vseful roie by monitoring traffic volumes
delay. :

University research institutes can be an excellent sousce of border transportation and
environmental information. For example, a consortium of Texas universities, inclnding Texas
A&M Imternational University, the Univemsity of Texas at Austin, the University of Texas at El
Paso, and Texas A&M, have contributed a substantial body-of research on the effects of NAFTA
implementation, with a focus on the Texas border area. Recent studies by this group have
included sxaminations of border trade iruck volumes, border truck size and weight issues, trade
flow patterns, and border air pollution levels. The University of Manitoba Transport Information
© Group {UMTIG) is another example of a research institution involved study of NAFTA trade and
transpaortation issues. Most institutes, however, do not appear to have taken much inferest in

border enivironmental issues.

State and provincial agencies should also play a fole in monitoring the environmental impacts of
trade and transportation at the corridor level. One example is the Oregon Departinent of
Transportation’s “I-5 State of the Interstate Report — 2000." The report and data, defivered on
CD ROM, provides an assessment of the existing and forecast safety, geomettie, and operating -
conditions on Interstate 5 through Oregon. 1t also contains an inventory of environmental

* Binational Border Transportative Plunving and Programming Study.
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conditions in the cormridor, including landscape conditions and sensitive species habitats, Truck
and rail activity are discussed enly in narrative form, but could be imeorporated into such a
systern in more detail.

Finally, federal agencies support the collection, analysis and dissemination of information related
_ to environmental impacts of trade and transportatior:. The 11.5. EPA has a program called the

“U.8. = Mexice Border Information Center On Air Pollution,” known by its Spanish acronym
CICA. CICA provides technical support and assistance in evaluating &ir pollition problehig~
along the Mexico-U.S. border, including air pollutants and control sirategies, poliution
prevention and contro! technology applications, emission inventory, dispersion modeling and
ambient monitoring. The program maintains a website (hitp.//www.epa.govittn/catc/cica’) that
includes detailed air gnality data from monitoring sites in both the U3, and Mexico. Most of the
air quality information pertains to the areas that currenily experieice the most serious air
pollution problems — San Diego-Tijuana, Calexico-Mexicali, Nogales-Nogales and El Paso-
Cindad Juarez, though some air quality monitoring data is available for Laredo and Hidalgo,
Texas.

8 SUMMARY

This stody examines the environmental impacts resuliing from the developmeni of North _
American trade and transportation cormdors, with a primary focus on air pollution emissions. -
Five comider segments are selected for analysis: Vancouver-Seattle, Winnipeg-Fargo, Toronto-
Detroit, San Antonio-Monterrey and Tucson-Hermosillo. Current and future levels of trade,
trangportation and emissions are estinated for each comdor segment. Strategies to mitigate air
quality impacts are discussed, and their effects are compared against a baseiine scenario.

Curirent Trade and Air Quality Impacts

Currently, NAFTA trade contributes significantly to air pollution in the major north-south
cotridors, particutarly NO; and PM-10 emissions. Cross-border fieight is responsible for 3% to
11%% of all mobile source NO, emissions in the corriders and 5% fo 16% of all mobile sovrce
PM-10 emissions. Trucking carries the most freight in the corridors and contributes the bulk of
trade-related emissions — typically three-guantiers of MOy and mors than 989% of PM-19, The
exception is the Winnipeg-Fargo comridor, where rail and fruck volumes are ronghly equal, and
rail contributes a larger portion of emissions, Truck idling associated with border crossing delay
contribiztes significantly to CO emissions, particularly in corridors where border delay is
probiematic. CO emissions from idling at the border are as high as 6% of all u'ade-relaiad CO
emissions in the corridor segment.

Future de’e and Afr Quality Impacits

By 20240, due to the large expected reduction it emission rates for trucks, total trade-related
emissions of NOy and PM-10 will decline or remain constant compared to current levels. This
occurs despite trade volumes that grow by two to four times. - In the U.S.-Canada corridors, truck
emissions of NO, and PM-10 per ton-kilometer will drop to about one-tenth their current levels. -
The gains in the U.8.-Mexico corridors will not be as large under the assumption that low-sulfur
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diesel will not be widely available in Mexico, but truck emissions of NO,, and PM-10 per ton-
kilometer are still expected to drap to zbout one-fifth their current levels.

The change in NO, and PM-10 emissions from rail freight alone depends on trade growth rates.

In cormidors that will experience relatively slow growth (Vancouver-Seattle), the lower expected
emission rates for locomotives will nearly offset the growth in rail freight volume. Corridors
with higher trade growth (Winnipeg-Fargo and San Antonio-Monterrey), NO, and PM-18
emissions from rail will increase by 5% to 100%. Iln all corridors, bécaise of the declinéin —~
truck emissions, rail wil contnbute a much larger share of trade-related NO, and PM-10.

Trade-related emissions of greenhouse gases and CO will not be reduced under the new emission
standards, and are therefore expected to rise substantially by 2020. Under the basefine 2020
growth scenarie, CO2 emissions from NAFTA trade will increase by 2.4 to 4 times over their
current levels in the five corridors.

The 202G Basetine scenarios used to estimate future emissions rely on assumptions about trade
growth rates and mode share. Changes to these assumptions will affect future emissions levels.
For example, the growth in truck and rail traffic could be stronger than the rates assumed nnder
the baseline. If the trade growth follows the trend over the past decade, NO, and PM-10
emssions from trade could be as much as 50% higher than the 2020 Baseline levels. If this
occurs, 2020 emissions of NOy, and PM-10 could exceed 1999 levels m some comidors. Changes |
ter the rail’ruck mode share would alse affect future emissions, though less significantly.

Because of the large reduciion expected in truck emission rates, a shift o rail would increase

NO, and PM-10 emissions in most corridors, though it reduces emissions of CO and COZ.

Mitieation Stratesies _ : ' :

Natural pas powered trucks emit far lower amounts of PM-10 compared to today’s diesel tucks.
PM-10 emissions from trade could be cut by 9% if just 10% of today’s trucks were converted to
naniral gas. By 2020, the vast improvement in diesel engine emissions means that alternative
fizeled vehicles lose much of their advantage. In the U.S.-Canada frade corridors, natnral pas -
vehicles are not expected to offer a sipnificant emissions improvement aver the 2020 diesel fleet
powered by low-sulfur fuel. In the U.8.-Mexico cerridors, natural gas is likely to provide air-
quality benefits through 2020, If 20% of Mexican trade trucks in the San Anionic-Monterrey
corridor burn natural gag, PM-10 emission levels would be reduced 13% from the 2020 baseline.

Commercial vehicles face large delays at some intemational borders, and reducing this delay will - .
produce air quality benefits, particularly through reductions in CO ernissions, Studies suggest o
that at the most congested crossings (Laredo-Nuevo Laredo, Nogales-Nogales, Blaine-Parific

Highway), policy changes and invesiments could cut average delay in half. At Laredo-Nuevo

Laredo, reducing avoidable delay on the Lincoln Bridge would cut the CO idling emissions from

trade trucks by over 600 kilograms per day in 2020, 1.6% of all CO emissions from trade trucks.

At Blaine-Pacific Highway, nearly 204 kilograms of CO per day could be eliminated by

expanding the use of commercial vehicle pre-ciearance, equivalent to 2.5% of trade tuck CO

emissions in the corridor.
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.ow-sulfur diesel fuel in the U.S. and Canada will aliow heavy-duty trucks to cut NOy

.0 emission rates to only a fraction of current rates, While stricter emission standards
e iy for Mexican trucks, the Mexican government currently has no plans to require low-
sulfur fuels, Using low-sulfir diesel and advanced emission control technologies could have a
major impact on truck emassions in the [J.8.-Mexico comidors. If Mexican tnuck emission rates
maich those in the U.S. by 2020, trade-related emissions of NOx, YOC and PM-10 ip the San

Antonio-Monterrey corridor will be cut by more than half.

Improving the efficiency of freight transport by reducing empty vehicle mileage will lower all
pollutant emissions from trade. In the Taronto-Petroit comidor, reducing the fraction of empty
irucks from 15% to 10% would eliminate over 9.5 metric tons of NO, and 600 metric tons of
CO2 per day in 2020 (5% of the trade truck total). The U3 -Mexico eorridors have the potential
for even larger reduciions, but the data needed for such analysis is incomiplete. Ports of entry
with large trade imbalances will have Jess epportunity for reducing empty backhauls. Many
north-south corridors currently have these imbalances in rail freight.

Allowing the use of longer combination vehicles {LCVs}) in NAFTA corridors will reducs truck
volumes and associated emissions. Because LCVs lower the cost of shipping by truck, some
freight would shift from radl to truck. Use of LCVs 1s widespread in Canada, but because many
1.8, states restrict their use, the standard 5-axie single-trailer truck dominates most north-sonth
corridors. By increasing the trock weight limits in five U.S. midwestemn states to 47,854
kilograms (105,500 pounds) and allowing Rocky Mountain Double configurations, emissions of
ail poliutants could he reduced by 4% io 7% compared to the 2020 baseline.

Data Issues

Some of the data needed to assess environmental impacts of trade and fransportation corridors
are unavailable or highly uncertain. A cecordinaied effort to collect and disseminate information
is needed, particniarly in the following areas:

Cross-border traffic volumes, including number of empty versus full trucks and rail cars;
Freight origin-destination pattems in the border regions; '

Data and methodology to estimate railroad emissions; and

Measurements of average commercial vehicle delay at border crossings.
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