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A. Basic Metric for GHG Reduction

1. Travel models generate trips from householdisadimact trips to employment (or
employment floorspace). Productions and attrastianst balance, including trips going
into, or coming out of, the county or region. Bwvaip has these two ends.

2. So, the basic form of the GHG metric should be:
GHG/(resident population + total employment)
both for quantities within the county or MPO region

3. This form accounts for both ends of all tripgually. So, in the worst cases,
Emeryville counts almost all employment and Woodsidunts almost all households,
and so they get a denominator of about half of vaHfatly balanced (jobs/housing
balance) county or region would, for any given nemtf trips. This is appropriate,
since only about half of the trip lengths are iog jurisdictions.

4. Population is known by city, county, and regaamually. The best count is in census
years (2000, 2010). | believe employment is kndawty accurately with InfoUSA data,
which is by street address of establishment. SI8&F, they say they have employees at
the actual workplace, not the headquarters ofideng-time problem with employment
data. Our statewide data for 1997 and 2003 sedra spatially stable, in terms of
address points in GIS. The average of these twosyie within 3% of census 2000
county totals for all Calif. counties, so we thihley are reasonably accurate totals. A
few counties are missing local govt employment,thigt can be added in, from other
sources. It is a small percentage, except forlgpogiulation counties, which are not
involved in this process.

5. For the Baseline year, I'd use the year 2000st MPOs still have their model data
for that year and it predates almost all MPO GH@uotion efforts.

6. Re. measurement of GHGs. You can't measuresEt@ so it is best to report
VMT/(pop + empl). This allows us to keep the Pseahd Low-carbon Fuels effects
separate from the SB375 analysis. I'd add a reougint to use odometer data in
validating the modeled VMT. Fuel data, even bgitetales site address, will always
present interpretation problems re. interregional iaterstate VMT, heavy truck VMT,
passenger vehicle out-of-MPO VMT, etc. The odomeégta will give us hard data, at
least for the place of residence. HPMS data aracmirate, especially for small-
population counties.



B. Need to Distinguish Between Existing and Future Activitiesin Setting Tar gets

1. In doing our statewide land use model, PECAfavie come to believe that it is
residential and nonresidential floorspace we shbeltboking at, as specific measures of
land development. Floorspace represents houseantdemployment by density and
location and so lets us categorize our abilityevige these populations with transit and
the basic walkability of neighborhoods. Also, Ibgavts think in terms of floorspace, at
least for nonresidential development. We have g¢eeé a rough Year 2000 basemap of
all floorspace in the State, by 15 activity types50-m gridcells (about half an acre, or
parcel-like in size). We will develop an improvegrsion of this map in late 2009. One
could also use households by density and employmedénsity as the measures of
activity. Density of land uses and mix of landsusell be important indicators of
walkability and ability to service with transit.

2. Then, we need to distinguish between ExistiogfSpace and Future Floorspace.
Existing Floorspace can not be moved. When buiklare renovated, they are at the
same density and location. This occurs at a rfaddaut 5%/year, for residential and
nonresidential. On the other hand, when buildengsdemolished and rebuilt, higher
density usually results. This occurs at about 2%ryfor nonresidential and 1% for
residential. These numbers are increasing, howeuerto poor modern construction
practices. However, most of the surrounding laseswsually stay at the same density,
so a density increase for a whole census tractighborhood takes decades and is hard
to predict. This set of facts, though, leads uset® the importance of focused
redevelopment of TODs and transit corridors, witksting neighborhoods, especially
of commercial and multifamily areas. We shoul@nthset a low target for reducing
GHG/(pop + empl) for Existing Floorspace. A faird realistic policy baseline would be
that Existing Floorspace could be redevelopedetdlte of 1%/year into transit nodes
and corridors.Converting 20% of Existing Floorspace currentlyosv-densities into
Future Floorspace at medium or high densities, a\@f-year period, would have a large
impact on transit travel, according to my past niode=xercises in the Sacramento
region, iftransit service is adequate. We could expecta @6crease in VMT/(pop +
empl) in these infill redevelopment areas.

3. Future new (greenfield) floorspace physicatig &egally could albe focused into
transit-oriented development of walkable/bikeald@hborhoods. Practically, the
market for multifamily living in medium-density rghborhoods (20-40 units per acre) is
about half of those looking for a new residenceational surveys (1/3 to 2/3, depending
on wording of questions and interpretation of res@s). Since household incomes for
the bottom 4 quintiles by income in California hden falling for about 20 years, we
can expect relative demand for multifamily unitsrtorease. Also, the aging of the
population and the rapid increase in households matchildren, with retirees, and with
single occupants will greatly increase multifandigmand in areas served by transit. So,
it is probably fair and realistic to set a basekxpectation that 50% of all Future new
(greenfield) floorspace development could be ingitabased areas through the
development of new urban villageblelson (JAPA, 2009) thinks there will be an




absolute drop in demand for suburban single-fahnlysing nationwide, over the next 40
years. | think this will not occur in most Califoa regions, due to our immigrant
populations with larger households. We can exa&% reduction in VMT/(new pop +
new empl) for new (greenfield) floorspace, as thesg areas can be planned for transit
and walking with appropriate densities and mixeadtivities over large areas.

C. Overall 3-Step Target-Setting Process. Need for Benchmark Scenarios

1. The 3-step process recommended by the ARBistafffague process susceptible to
politics, in that some MPOs may game it with lowhatgets.

2. Step 1. ARB sets target$he uniform targets will be set based on pastiefij using
regional models, or empirical evidence of actuandes. | have done a review of
regional modeling studies all over the world, as Garoline Rodier. Hers is in the
RTAC record. This system ignores the fact thashixg Floorspace will not move and
will only be expanded into higher densities atanstate (2%/yr. nonresidential and
1%lyr. residential). On the other hand, New (grestdf floorspace could all be
developed in TODs and transit corridors and sebyettansit, resulting in about a third
reduction in VMT/(new pop + new empl). The ARB imatl needs to account for
differences in growth rates of floorspace or (pogmpl), for infill development v. new
development of floorspace. My assertions heresaffecient to determine a fair set of
targets for all MPOs, if you know their growth rafer pop and empl.

This is similar to the reasoning in Jerry Waltesshments of 7/20/09. His examples are
very useful tests of this approach.

The per cent reduction in VMT/(new pop + new enmagds to be discussed. | assume
rapid investment in bus, BRT, trolley/LRT, and hgaail transit systems. The current
economic situation and the State legislative attsrtgoredirect local transit funding,
however, may necessitate a lower assumption faepeMMT reductions.

3. Step 2. MPOs Identify Adjustment¥he ARB draft method allows the MPOs to
model whatever policy scenarios they want. Thssilts in two severe problems:

1. The ARB staff will be comparing dissimilar paés and so conclusions will be hard to
draw, and

2. The MPOs can select scenarios that produce M Xeductions, for argument
purposes.

It would be much better if the ARB (RTAC) requiradgtandard set of Benchmark
Scenarios of all MPOsFrom my extensive experience modeling VMT-redarcti
scenarios on the Sacramento region (12 paperg travel models and land use/travel
models), | think the best set of scenarios woutd be

1) Land use density and mix, with urban growthrimary

2) Land use plus very strong transit spending

3) Land use plus pricing of auto parking and/or VMx or fuel tax

4) Land use plus transit plus pricing
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These are among the most-effective policies modelether countries.

The ARB staff would still have to deal with smaitfdrences among the MPO scenarios,
but this list would limit the range of differencd$ese are strong scenarios and so would
set a baseline for what is legally possible. Tlreesmarios also require that the MPO
modelers and planners learn how to model landprgeng, and transit policies. Also,

this exercise introduces the MPO boards and lotatest groups to what could be
accomplished, even if they were only used in APS's.

4. Step 3. ARB Proposed Modified Targefhe MPO staffs have far more expertise
than does the ARB on travel modeling and land usdaiing. The ARB will not be able
to meet any standard burden of evidence in calbngnodel changes and GHG target
changes. | have experience challenging MPO tmaneeleling and urban modeling
methods in several lawsuits across the U.S. ip#se 20 years and it is quite difficult, as
the agencies can hide their biased assumptionsaadations in model code.

So, the ARB should place RSG, Inc., and/or SmarbiMg, Inc., both in Vermont, on
long-term contract to review the MPO modeling eisas. | suggest these two firms, as
they are unique in having expertise in both trametleling and land use modeling and
have worked for environmental groups in the pagigoeing MPO modeling. They are
from far away and are not influenced by MPO congat California. Their work should

be supervised by an expert panel composed of MP&eleis from outside of California,
academics, and other experts. It might be besave Caltrans manage this process, as it
is in their realm of expertise.

5. Tables of Policies (p. 6). Performance indicsattop box: delete lines 1, 3-7, and add
a line for Land use mix (retail, office, residefjtialndicators second box: Third item
should be per capita. Fourth item delete and cepby Number of intersections per sq.
mi. This is a standard indicator of a walkable&lgri

6. Same table and page, bottom policy box: Traffi®othing measures may increase
VMT more than they reduce GHG/vehicle-mile, bustisi a close call. ITS, incident
management, timed signals, etc. will have smadiat$f on throughput and VMT.

D. Methodsfor Modeling the Benchmark Policy Sets

1. One can use very basic sketch planning mosiet$) as iPlaces and UPlan, both in use
in many California counties, or other traditionaP® methods, to input such
development assumptions into a regional travel mo@aly a 5-step travel model with
land use variables in the mode choice equationsdasit, walk, and bike can represent
the effects of such land use density and mix vecyeately, so the 4Ds methods,
described in a recent Caltrans report, can be fasgubst-processing of travel model
results, in most regions. This practice is encgedan the CTC RTP Modeling

Guidelines addendum of 5/29/08. This exercise @hod the Benchmark Scenarios) can



be performed before the MPOs have their land usgelaan operation, a major benefit
of this approach.

2. If we assume that we can cut GHG/(pop + engulgfeenfield development by 30%
(Growing Cooler) through new development of flo@sp at higher densities at these
rates, with pricing measures and transit developnaenl that we can cut GHG/(pop +
empl) by 20% for infill redevelopment, then we ganject GHG reduction targets for
each region, depending on growth rates for housishamid employment (or floorspace
for them), and my other assumptions about rateevéldpment and redevelopment. The
RTAC could set these targets and then compare thehe results from the MPO
modeling of the standard benchmark policies fohaagion. This uniform procedure
would greatly inform the negotiations between the®4 and the ARB Board.

As it is not just density that matters, but alsa,moverall size of TODs and transit
corridors, level of transit coverage and servicthanbase year and in the out year, the
MPO results will not just follow these averagedjpctions. All MPOs should be given
the chance to model their own outcomes, but stawtith these policies.

E. MPO Model Input Assumptions

1. The ARB and Caltrans need to get the MPOs iteeagn one set of pop. and empl.
assumptions for all counties, for 2020 and 203& twvo SB375 target years. Also
agreement is needed on demographic details suac@se distribution for households;
family size, number of school-age kids, and aglkeafd of HH; and employees by type
of employment, at least in general 2-digit SOC s#@s These are all important for trip
generation. Also, the price of gas and diesel, fusthicle costs as affected by the Pavely
rules, and housing costs, at least in general terms

2. Re. performance measures, VMT by vehicle dlasgscessary, as well as GHGs by
vehicle class. VMT by time of day, trip purposeddacility class are useful, for model
checking. These data go from the travel modeltinéoCalifornia emissions model.

| would also like to see Traveler Welfare, by hdusd income class, which can be
gotten from the mode choice model. Many VMT-redggpolicies increase economic
welfare for households of all incomes. Lower-im@HHSs get better transit service and
so can own fewer cars and pay less for travel. dMidand upper-income HHs benefit
from faster travel speeds on highways. This isrssamer surplus measure, specifically
the compensating variation measure, and was dex@lop Small and Rosen decades
ago, and applied by Rodier and Johnston in seeé@ir Sacramento region modeling
papers. The economic benefits measure allowsmwalidate the scenario results
against urban economics theory and against otloér Studies done in the past. It is also
the best summary measure of the combined effeatbarfges in mode shares, number of
trips, travel times, VMT, etc.



F. First Round Start-Up I ssues

1. RTAC member Barry Wallerstein suggests twokisator the first round of target
setting, an idea proposed by me a couple of madhsand sent to the ARB staff and to
Dan Sperling. | don't know if Wallerstein has sesnproposal. MPOs may choose to
forego the modeling and just adopt policies ofédist with points, to get to a set total of
points. | had suggested a list of policies witinps derived from my modeling
experience and my review of other regional modeiindpe U.S. and other countries. He
calls the policies BMPs, taking off of U.S. AQ aw) law.

| think this is a good idea and buys us time totgetMPO models going. Of the 4 large
MPOs doing household activity-based travel modeisy SACOG has theirs running.
The MTC model may be going in a few months. SAND#&€& SCAG are a year off, or
more, | think. Re. the PECAS land use models, S&Q@ have theirs running in a few
months, SANDAG needs a year or more, and ABAG a8DAG two years or more.



