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ABSTRACT
The events leading up to a December 3rd final ruling in San Diego County Superior Court are summarized.
Our climate predicament is described, including a mandate that reasonably applies to cars and light-duty trucks in the regions of California’s Metropolitan Planning Organizations (MPOs).
Based on other’s work, global outcomes associated with the mandate are given.
The primary features of California’s landmark transportation-and-land-use legislation, SB-375 are identified, including the adopted target conventions.
Data from the Center for Clean Air Policy (author: Steve Winkelman) is used with the predicted population and the reasonably-applicable climate mandate to compute a per-capita-driving reduction target and a net-driving reduction target, for the region of the San Diego Association of Governments (SANDAG), for year 2035. A set of strategies (the remedies) that could achieve conformance is presented. The SANDAG reaction to this information and the climate-related performance of its adopted RTP is noted. A conclusion summarizes the findings.
INTRODUCTION
On October 28th, 2011, the San Diego Association of Governments (SANDAG) held a public-hearing and meeting to consider 
· adopting their Regional Transportation Plan (RTP), which they had dubbed RTP2050, and 
· certifying, under California Environmental Quality Act (CEQA) law, RTP2050’s Final Environmental Impact Report (FEIR). 
RTP2050 was to replace their last approved RTP, RTP2030, which they had adopted in 2007. 
Due to an overflow crowd of those wishing to speak, the time allocated to each public speaker was cut from 3 minutes to 1 minute.
The first public speaker was Congressman Bob Filner, a former San Diego State History Professor with a PhD in the History of Science. Congressman Filner, who has recently been elected Mayor of San Diego, expressed what he termed his “loving opposition” to the plan. He mentioned climate, asked them to please do better, and also stated, “You are going to have legal problems[footnoteRef:1].”  [1:  In a letter from the California Attorney General, dated 9/16/2011, SANDAG was warned that RTP2050’s Draft Environmental Impact Report (DEIR) failed to adequately address Climate and other issues.] 

Instead, all of the SANDAG Board Members present voted for approval of RTP2050 and its FEIR, except the Mayor of La Mesa, who abstained and a Mayor that voted no over a bus-stop dispute. 
On Nov. 25, 2011, the Cleveland National Forest Foundation (CNFF) and the Center for Biological Diversity (CBD) filed suit in San Diego County Superior Court, challenging SANDAG’s approval and certification. Similar suits were filed by the Affordable Housing Coalition (AHC), and CREED-21. On January 23, 2012, the CNFF/CBD suit was joined by California’s Attorney General Kamala Harris and Sierra Club California. Subsequently, all of the plaintiffs joined together to coordinate their legal actions.
After numerous legal document submittals, Superior Court Judge Timothy Taylor issued a tentative ruling against SANDAG on November 16, 2012, setting a November 30th date for oral arguments. Judge Taylor’s final ruling against SANDAG was dated December 3, 2012. It set aside SANDAG’s October 28, 2011 certification of the EIR for RTP2050. Its key finding was that the EIR was “impermissibly dismissive of Executive Order S-03-05”. Judge Taylor’s decision also used the phrase, “kick the can down the road” to describe SANDAG’s response to our impending[footnoteRef:2] climate crisis. [2:  Some would say commenced.] 


The rest of this paper will provide background and mathematics to show that climate remedies exist and that Judge Taylor hit the nail on the head, with his December 3rd ruling[footnoteRef:3]. [3:  Unfortunately, according to a story in the February 22, 2013 San Diego Union Tribune, SANDAG is appealing the ruling.] 

OUR CLIMATE PREDICAMENT
Basic Cause
Our climate crisis exists due to the following simple factsR1:
· Due primarily to the combustion of fossil fuels, we are adding “great quantities” of CO2 into our atmosphere.
· Atmospheric CO2 traps heat.
A Climate Mandate
Similar to the Kyoto Agreement, California’s Governor’s Executive Order S-3-05 is based on the greenhouse gas (GHG) reductions recommended by climate scientists for industrialized nations. The climate scientists believe that the reductions are sufficient to support stabilizing Earth’s climate at a livable level, with a reasonably high level of certainty. More specifically, S-3-05 aims for an average yearly atmospheric temperature rise of “only” 2 degree Celsius, above the preindustrial temperatureR2. It does this by limiting atmospheric CO2_e to 450 ppm by 2050 and bringing that level down to more tolerable levels in subsequent years. The S-3-05 emission targets[footnoteRef:4] are as follows: [4:  The complete text of S-3-05 may be viewed at http://www.dot.ca.gov/hq/energy/ExecOrderS-3-05.htm.] 

· 2000 emission levels by 2010,
· 1990 levels by 2020, and
· 80% below 1990 levels by 2050.
If the world achieves the climate scientists’ solution, there will be a 50% chance that the maximum temperature rise will be less than 2 degrees Celsius, thus leaving a 50% chance that it will be larger than 2 degrees Celsius.[footnoteRef:5] A 2 degree increase will put over a billion people on the planet into a position described as “water stress” and it would also mean a loss of 97% of our coral reefs.  [5:  Those who have studied the subject of Probability and Statistics will recognize that statement as one that is based on a derived probability density function (PDF). Given the random nature of the sun’s radiation, such an outcome should not be surprising.  ] 

There is also a 30% chance that the temperature increase would be greater than 3 degrees Celsius. A temperature change of 3 degree Celsius is described in Reference 2 as being “exponentially worse” than a 2 degree Celsius increase.
Ignoring the Climate Mandate
The discussion above brings up the question of “how bad could it get”, if we achieve S-3-05 but are very unlucky, or if we have average luck but we refuse to bother ourselves with achieving S-3-05. 
It has recently been writtenR3that, “A recent string of reports from impeccable mainstream institutions-the International Energy Agency, the World Bank, the accounting firm of PricewaterhouseCoopers-have warned that the Earth is on a trajectory to warm by at least 4 Degrees Celsius and that this would be incompatible with continued human survival.”
It has also been writtenR4 that “Lags in the replacement of fossil-fuel use by clean energy use have put the world on a pace for 6 degree Celsius by the end of this century. Such a large temperature rise occurred 250 million years ago and extinguished 90 percent of the life on Earth. The current rise is of the same magnitude but is occurring faster.”
California’s Reality-Based Response
While our federal government and many of our nation’s local and state governments are acting as if human extinction is not so bad to them, things have been different with some powerful Californians. To set an example and ensure that California does its part to achieve climate stabilization, Governor Swartznegger, in 2005, signed Governor’s Executive Order (GOE) S-3-05. It orders the California Air Resources Board (CARB) and other state agencies to make and execute plans to ensure that California achieves the S-3-05 trajectory. Governor Brown stands behind S-3-05. 
AB 32, the so-called Global Warming Solutions Act of 2006 includes provisions for a cap and trade program, to ensure meeting S-3-05’s 2020 target of 1990 levels of emissions. In November 2010, Californians voted down Proposition 23, by a wide margin. Proposition 23 was mostly funded by out-of-state oil interests. It would have suspended AB 32 until the California unemployment rate was exceptionally low. The Anti-Prop 23 campaign had two co-chairs, one a Democrat and one a Republican. The Republican Party co-chair was none other than George Schultz, who served as both Secretary of State and Secretary of the Treasury, under President Ronald Reagan. In California, climate realists can come from both sides of the aisles.[footnoteRef:6] [6:  It has already been shown that those who are not so realistic about climate come from both sides of the aisle, since three of the SANDAG Board Members that voted for the climate-killing RTP2050 are Democrats.] 

Pictures Worth a Thousand Words
Figure 1, often called the “Keeling Curve”, shows that the level of atmospheric C02 (shown in the units of parts per million, ppm) has been steadily increasing. Climate scientists have created an inventory of humanity’s fossil-fuel burning.  From this work, it was discovered that Figure 1’s slope was not as steep as expected, given our rate of fossil-fuel burning and the net CO2 in our atmosphere. The reason for this is that about 25% of our CO2 goes into our oceans. The current rate of ocean acidification (caused by CO2 being dissolved into our oceans) is larger than it has been in over twenty million years[footnoteRef:7]. [7:  From, http://en.wikipedia.org/wiki/Ocean_acidification#Rate, " the acidity of the oceans will more than double in the next 40 years. This rate is 100 times faster than any changes in ocean acidity in the last 20 million years, making it unlikely that marine life can somehow adapt to the changes.”] 

Figure 1		Atmospheric CO2, Increasing Over Recent Decades
[image: ] 

Figure 2 shows (1) atmospheric CO2 (in blue) and (2) average yearly world atmospheric temperature (in red), with respect to preindustrial temperature. The data starts 800,000 years ago. It shows that the current value of atmospheric CO2, which is now actually more than 390 PPM, far exceeds the values of the last 800,000 years. It also shows that we should expect the corresponding temperature to eventually be about 12 or 13 degrees above preindustrial temperatures. This would bring about a human disaster, as shown in Reference 2[footnoteRef:8]. [8:  From Reference 2, consequences of just a 2°C temperature rise from preindustrial levels include the loss of 97% of the world’s coral reefs and the transformation of 16% of global ecosystems.  Approximately one to three billion people would experience an increase in water stress. At a global increase in temperature of 3°C above preindustrial levels, many additional impacts on human and natural systems would occur in ways exponentially more devastating that those predicted for a 2°C temperature increase.  A 12 degree increase would probably mean a collapse of the human population, to include the possibility of extinction.] 

Figure 3 shows the average yearly temperature with respect to the 1960 to 1990 baseline temperature. It also shows atmospheric levels of CO2. The S-3-05 goal of 450 PPM is literally “off the chart”, in Figure 3. Figure 3 shows that, as expected, temperatures are starting to rise along with the increasing levels of CO2. The large variations in temperature are primarily due to the random nature of the amount of solar energy being received by the earth
	Figure 2	Atmospheric CO2 and Mean Temperature, from
800,000 Years Ago, with 390 & 450 PPM CO2 Shown Current Level of C02 is over 390 PPM
*
S-3-05’s goal is to cap C02 at 450 PPM


	Figure 3		Atmospheric CO2 and Mean Temperature,
    Over the Last 1,000 Years
Current level > 390 PPM
S-3-05’s Goal is to cap C02 at 450 PPM, which is off this chart.

Concluding Remarks: “Houston, We Have a Problem”
From Reference 2, “Annual mean global temperature has increased by 0.76°C relative to pre-industrial times and is increasing at a rate of 0.17°C/decade.”
Figures 2 and 3 suggest that our current level of atmospheric CO2 is already at a dangerous level and that we must quickly adopt strategies to reduce emissions. This urgency is verified by several statements in Reference 2, including the following, where “DAI” stands for “Dangerous Anthropogenic Interference”: 
On account of additional warming to which we are committed, Ramanathan and Feng found that there is a “high probability that the DAI threshold is already in our rearview mirror.”  
Similarly, on the basis of paleoclimate evidence and ongoing climate change, James Hansen 
and other leading climate scientists concluded that the then-present CO2 levels of 385 PPM were “already in the dangerous zone” and that “[if]f humanity wishes to preserve a planet similar to that on which civilization developed and to which life on Earth is adapted, paleoclimate evidence and ongoing climate change suggest that CO2 will need to be reduced from its current 385 PPM to at most 350 PPM, but likely less than that.” In looking at dangerous climate change though the lens of risk tolerance, Harvey concluded that, at a 10% risk tolerance, atmospheric CO2 concentrations close to present levels “violates the UNFCCC” for a range of assumptions of climate sensitivity. Accordingly, as the climate change to which we are committed is already dangerous, there is little scientific basis to conclude that any new source of emissions is innocuous.

CARS AND LIGHT-DUTY TRUCKS: HOW MUCH CAN WE DRIVE?
Cars and light-duty trucks in California emit significant amounts of CO2. For example, in San Diego County, they emit 41% of the total, more than any other categoryR5. Due to its significance, the sector will need to at least achieve the S-3-05 trajectory. Therefore, the question arises, will driving need to be reduced or can cleaner cars and cleaner fuels arrive in time to avoid such behavioral change? Steve Winkleman, of the Center for Clean Air Policy (CCAP), is an expert in working this problem. The driving reduction required for San Diego County will be computed, using CCAP data.
SB 375, the Sustainable Communities and Climate Protection Act of 2008 
The critical information about SB 375 and its subsequent target-setting process is as follows.
Under the law, the California Air Resources Board (CARB) has given each Metropolitan Planning Organization (MPO) in California driving-reduction targets[footnoteRef:9], for the years 2020 and 2035. “Driving” means yearly, per capita, vehicle miles travelled (VMT), by cars and light-duty trucks. The CARB-provided values can be obtained from this Wikipedia link, http://en.wikipedia.org/wiki/SB_375. These reduction targets are with respect to year 2005[footnoteRef:10].   [9:  Many MPO documents state this as Greenhouse Gas (GHG) reductions, instead of driving reductions. However, the first footnote in the table of CARB calculations, http://arb.ca.gov/cc/sb375/mpo.co2.reduction.calc.pdf says, “The CO2 emissions presented in this table do not include reductions from Pavley and LCFS regulations.” “Pavley” refers to increased car and light-duty truck efficiency; “LCFS” is Low Carbon Fuel Standards. This means that the reductions can only be from less driving. Since these reductions are the percent reductions from 2005 values, the so-called GHG reductions are driving reductions. This makes sense because the purpose of SB 375 is to give the CARB a way to control personal driving; since, as will be shown, reductions from low-carbon fuels and more efficient cars would not be sufficient to get emissions down to the-climate stabilization trajectory of S-3-05.
]  [10:  This definition of driving reduction (cars and light-duty trucks, per capita, with respect to 2005) applies throughout this paper.] 

Under SB 375, every RTP must include a section called a Sustainable Communities Strategy (SCS). The SCS must include driving reduction predictions corresponding to the CARB targets. SANDAG’s RTP2050 SCS also included a prediction for its “horizon year” of 2050. Each SCS must include only feasible transportation, land use, and transportation-related policy data. If the SCS driving-reduction predictions fail to meet the CARB-provided targets, the MPO must prepare an Alternative Planning Strategy (APS), which must also appear in the MPO’s RTP. The APS must also include driving reduction predictions that correspond to the CARB targets. An APS may include infeasible transportation, land use, and transportation-related policy assumptions. The sum total reductions, resulting from both the SCS and the APS, must at least meet the CARB-provided targets.
Factors Used to Compute Required Driving Reductions
The reduction in per-capita personal driving, needed to achieve any desired level of GHG emission, can be computed using predicted population growth and two of the variables shown in Figure 4R6. The two needed values are the CO2 emitted per mile driven (the green line, sometimes referred to as “Pavley”, since AB 1493 was authored by Senator Fran Pavley) and the fractional advantage from achieving low carbon fuel standards (LCFS, the purple line).
The variables plotted in Figure 4[footnoteRef:11] are the factors which can be used to multiply 2005 values to get the values for the years shown.  For example, in 2030, the CO2 emitted from the cars and light-duty trucks in California (the dark blue line) can be computed to be 1.12 times as large as it was in 2005. It can also be said that the value will be 12% larger than it was in 2005. Likewise, the green line, which is CO2 per mile driven, for the California fleet of cars and light-duty trucks, is predicted to be .73 times the 2005 value. This means the value is predicted to be reduced 27%, below its 2005 value. Figure 4 also shows that the 1990 value of emissions (the light blue line) was about 13% less than it was in 2005.  [11:  Figure 4 is Reference 6’s Figure 1.] 

The S-3-05 trajectory is shown as the gold (or dark yellow) line. It is the factors that can be used to convert 2005 values of emissions to values for the years shown. For example in 2030, emissions will need to be 37% lower than they were in 2005, to meet the S-3-05 mandate.
To make use of these variables, the following mathematical facts are used.
If variable  is equal to the product of variables  and  and the multipliers used to convert these three variables to some future time are, , and , then
	   = 	(Eq. 1)
At some later time
	        =             =     	(Eq. 2)
Using Equation 1, Equation 2 can be written as	
	   =   	(Eq. 3)
Dividing both sides by  gives
	        =         	(Eq. 4)
	                                        
	Figure 4	S-3-05 Trajectory (the Gold Line) AND the CO2 Emitted from
Personal Driving (the Blue Line), where that CO2 is a Function (the Product) of the California-Fleet-Average CO2 per Mile (the Green Line), Predicted 
[image: ]Driving (VMT, in Red), and the Low-Carbon Fuel Standard (in Purple)
It would seem that emissions would be equal to the miles driven (the red-line value) multiplied by the CO2 per mile driven. However, by convention, the Low Carbon Fuel Standard must also be multiplied to get the emissions. By extension of the above result (from 2 variables to 3 variables), this means that the dark-blue-line values are the product of the green-line values, the red-line values and the purple-line values. For example in 2030, the dark-blue value of 1.12 can be computed by multiplying the green-line value of 0.73, times the red-line value of 1.7, times the purple-line value of 0.9. As a check, (.73)*(1.7)*(.9) = 1.1169, which is reasonably close to the (eye-ball-estimate) value of the dark-blue line, for year 2030, 1.12. 
Observation on Business as Usual (BAU)
Although the primary purpose of this section is to explain the relationship between the values of Figure 4, so they can be used to compute the needed driving reductions, the sample calculation for the year of 2030 shows that “business as usual” (BAU) driving, which is represented by the Figure 4 red-line values, will not allow the emission levels to get down onto the gold line (S-3-05), as needed. In other words, Pavley and the LCFS are not enough. This shows the need for SB 375.
The Required Driving Reduction for San Diego County, for 2035
As described in Footnote 9 of this report, the CARB-supplied driving reduction targets are per capita, with respect to Year 2005. This can be understood by carefully considering the following two items:
1.) Page 8, of http://arb.ca.gov/cc/sb375/staffreport_sb375080910.pdf, which says, “The RTAC recommended that targets be expressed as a percent reduction in per-capita greenhouse gas emissions from a 2005 base year” 
2.) the first footnote in the table of CARB calculations, http://arb.ca.gov/cc/sb375/mpo.co2.reduction.calc.pdf, which says: “The CO2 emissions presented in this table do not include reductions from Pavley (better mileage for the California fleet of cars and light duty trucks” and LCFS (low carbon fuel standards) regulations.”
Since no reductions are counted from Pavley and the LCFS regulations, reducing driving is the only way to achieve these reductions. “Pavley” (named after Senator Fran Pavley) refers to a lowered average C02 per mile driven. Both “Pavley” and the “LCFS” reduce the emissions per mile driven. Since these reductions are not being counted, the reductions shown come only from per-capita, percent reductions in driving, or “vehicle-miles travelled”, VMT. Therefore, the so-called GHG reductions are really VMT reductions.
Overview of the Key Relationship and Derivation of the Needed Formula
The driving reduction computed will be a per-capita value, to match the CARB-supplied value. To do this, the net driving factor must be represented as the product of a per-capita driving factor and a population factor. Therefore the factor of the S-3-05 emissions, from cars and light-duty trucks, with respect to the 2005 emissions from cars and light-duty trucks, is obtained by multiplying four factors together. Using the information presented here and in the section, Factors Used to Compute Required Driving Reductions and furthermore using the definitions of Table 1, the following equation can be used: 
	f        =        	(Eq. 5)
Table 1	Factor Definitions, Year 2035 Values with Respect to Year 2005 Values
	Factor Definitions*

	      f
	Net factor of the emission of Greenhouse Gas in the region

	      
	Factor of the average statewide mileage, in CO2 per mile driven

	     
	Factor of the reduction of GHG due to fuels that burn less carbon 

	   
	Factor of the population in the region

	   
	Factor of per-capita driving (VMT) in the region

	   
	Factor of net driving (VMT) in the region


*All factors except population are for cars and light-duty trucks
Eq. 6 is derived from Eq. 5.
		(Eq. 6)

Getting the Values to Use in the Equation
Figure 4 will supply all of the needed values, except for the factor of population. Neither Figure 4’s red-line values nor its blue-line values are used. Its gold (or dark yellow) line is the S-3-05 trajectory.
Getting the Net Factor of the Emissions of GHG, for Year 2035, With Respect to 2005
To get the net factor of the emissions of GHG, for year 2035, and with respect to year 2005, it is necessary to extrapolate the Governor’s Executive Order target values (the gold line of Figure 4), out to year 2035. Figure 4’s gold line shows that this factor is 0.87 in 2020 and is 0.64 in 2030. Therefore, in year 2035, the factor will be
0.64 + [(.64 - .87) / (2030-2020)] * (2035-2030) = 0.525
Getting the (Pavley) Factor of the Average Statewide Mileage in 2035, with Respect to 2005 
To get the Pavley reduction factor, for Year 2035, it is necessary to extrapolate the average statewide mileage factor data, which is Figure 4’s green line, out to Year 2035. It is 0.82 in 2020 and it is 0.73 in 2030. Therefore, in Year 2035 the statewide mileage factor data will be 
	0.73 + [(.73 - .82) / (2030-2020)] * (2035-2030) = 0.685
“Pavley1” ends in Year 2017. It is widely assumed that it will be replaced by what is often called “Pavley2”. The extrapolation computed here is based on the assumption made by the author of Figure 4, as shown in the slope of the green line from year 2020 to 2030. Based on the authoritative credentials of the author of Figure 4, this is the best assumption that can be made at this time. Assuming that the California fleet will continually get more efficient, in terms of C02 per mile driven, relies on an assumption that a significant fraction of our car owners will be able to purchase newer-model cars, that there will be a continued political will to keep pushing car makers to improve efficiency, and there will be no insurmountable technical barriers to improved efficiency.
Getting the Factor of the Reduction of GHG Due to Fuels that Burn Less Carbon 
To get the factor of the reduction of GHG due to fuels that burn less carbon, it is only necessary to observe the purple line of Figure 4. This factor will be 0.9 in 2035.
Getting the Factor of the Increase in Population 
The factor for population in San Diego County is computed using the populations estimated in CARB’s http://arb.ca.gov/cc/sb375/mpo.co2.reduction.calc.pdf, namely 3,034,388 people in 2005 and 3,984,753 people in 2035. So the factor, from 2005 to 2035 is 3,984,753/3,034,388 = 1.313.
Computing the Required Per-Capita Driving Reduction, for 2035
These 4 values are used in Eq. 6, to compute the required factor.
                       	=	.525	/	(	.685	x	0.9	x	1.313	)
Therefore, 	=	.649. 
This corresponds to a 35.1% reduction in per-capita driving, in year 2035, compared to 2005.
Computing the Net Amount of Driving, in 2035, Compared to 2005 and its Significance 
The net factor of driving in 2035, compared to 2005, is the product of the per-capita factor of driving (.649, as just computed) and the factor of population change (1.313, as computed above).
Multiplying these two factors together (increase-in-driving-per-population factor multiplied by the increase-in-population factor) gives a factor as follows:
Factor of net driving in 2035 compared to 2005:
	   	=	.649	x	1.313	=	.8515.
This means that even though San Diego County’s population will grow by 31.3%, from 2005 to 2035, the people there must collectively drive nearly 15% less than the people there did in 2005. This is important information. It means that there is no reason to expand roads. This is good news because it means that money earmarked for highway expansion can be used to upgrade transit. It also means it is time for SANDAG to step away from “Business As Usual” because policies will have to be adopted to reduce driving.
A PROPOSED SET OF STRATEGIES (REMEDIES) TO ACHIEVE THE REQUIRED REDUCTIONS
As stated above, the CARB-provided targets can be obtained from this Wikipedia link, http://en.wikipedia.org/wiki/SB_375. As shown there, the 2035 target given to San Diego was only 13%. This number was requested by SANDAG because their modelling indicated to them that this is what they could achieve. SANDAG used city and county land-use assumptions and anticipated transportation projects and policies to estimate that the per-capita driving reduction for 2035 would be 13%. 
The proposed set of strategies must be above and beyond what SANDAG is planning, and the set’s reductions must sum to at least 35.1% - 13% = 22.1%.
The title of each of the following subsections contains the estimated driving reduction each strategy will achieve, by at least 2050. Estimates of each driving reduction value would need to be refined through a search for useful case data, through computer simulations, or through a combination of these methods. 
Reallocate Funds Earmarked for Highway Expansion to Transit and Consider Transit-Design Upgrades (5%)
San Diego County has a sales tax measure called “Transnet”, which allocates one-third for highway expansion, one-third for transit, and one-third for road maintenance[footnoteRef:12]. It has a provision that allows for a reallocation of funds, if supported by at least two-thirds of SANDAG Board members, including a so-called weighted vote, where governments are given a portion of 100 votes, proportional to population. It is hereby proposed to reallocate the entire Transnet amount earmarked for highway expansion, to transit.  [12:  From  http://www.keepsandiegomoving.com/home.aspx, “Transnet is the voter approved half-cent sales tax for San Diego region transportation projects. During the 60 year life of the program, more than $17 billion will be generated and distributed among highway, transit, and local road projects in approximately equal thirds.”] 

Such reallocations could be used to fund a combination of additional transit systems; improved transit operations; the redesign of current transit systems, such as electrification and automation, and the implementation of the new designs. As always, good alternatives analyses should be used and should include the full range of choices, including advanced transportation systems where appropriate. Note that electrification could be used to compute an equivalent driving reduction, by converting GHG savings to equivalent VMT savings. A 5% driving reduction is estimated.
A Comprehensive Road-Use Fee Pricing and Payout System to Unbundle the Cost of Operating Roads to Support Driving (7.5%)
Comprehensive means that the pricing would be sufficient to cover all costs; privacy and the interests of low-income drivers doing necessary driving would be protected; the incentive to drive fuel-efficient cars would be at least as large as it is under the current fuels excise tax; and, as good technology becomes available, congestion pricing is used to protect critical driving from congestion. 
The words Payout and unbundle mean that the money collected goes to people that are losing money under the current system, because
· general taxes are used to maintain roads and pay for other operational road-use costs and 
· such effects as increased health-care costs, due to air pollution, are ignored. 
This ensures that the increased revenue collected from road users could not be used to expand highway capacity. This measure would have to go into a RTP’s APS, since it would probably not be feasible for an MPO to implement such a system. Hopefully, California, which is currently ignoring the fact that the gas tax collected is too small to cover road maintenance and that the Pavely trajectory (the green line of Figure 4) guarantees that this will only get worse, will read the APS and implement the new system.
Unbundling the Cost of Car Parking (7.5%)
Unbundling the cost of car parkingR7 throughout San Diego County is estimated to decrease driving by 7.5%[footnoteRef:13]. The estimated driving reduction of 7.5% is based on Table 1 of Reference 7. It may be too low because Table 1 of Reference 7 shows that when pricing is introduced, the average reduction in driving is 25%, while the worst case shown is 15%. On the other hand, only 10 cases are shown in that table and 10 cases is too small a sample size to be sure of the average outcome.  [13:  Unbundling the cost of parking was introduced in a paper that was presented at the 103rd Conference of the Air and Waste Management Association, in 2010.] 

Good Bicycle Projects and Bicycle Traffic Skills Education (2.5%)
If there are too many criteria for bicycle projects, the result may be that staff can spend their “bicycle money” however they want. Instead, the criterion for spending money for bicycle transportation should be to maximize the resulting estimated reductions in driving.
The following strategies may come close to maximizing driving reductions.
Projects to Improve Bicycle Access, 40% of the Total Allocated to Bicycle Transportation
All of the smart-growth neighborhoods, central business districts, and other high trip destinations or origins, both existing and planned, should be checked to see if bicycle access could be substantially improved with either a traffic calming project, a “complete streets” project, more shoulder width, or a project to overcome some natural or made-made obstacle. Identified projects should then be prioritized using a metric of estimated VMT reduction per dollar spent. MPOs could start by planning to spend 40% of the total yearly money available for bicycle transportation on this category. As projects mature, MPOs should develop data to see if this category performs better than the category described in the next subsection. If so, funding for this category should be increased beyond the initial 40%. 
 League of American Bicyclist Certified Instruction of “Traffic Skills 101”, 60% of the Total Allocated to Bicycle Transportation
The remaining 60% of the money allocated to bicycle transportation should be used for the following: 
1.) In a class-room setting, teach bicycle-accident statistics (most serious injuries occur to cyclists in accidents that do not involve a motor vehicle), car-bike accident statistics (most are caused by wrong-way riding and errors in intersections; the clear-cut-hit-from-behind accident is rare), and how to ride in all conditions, to minimize problemsR8.
2.) Out on city streets in all conditions, have the class members and instructors ride together, thereby teaching riding-in-traffic skills, until student proficiency is achieved and demonstrated.
Students that pass a rigorous written test and demonstrate proficiency in riding in traffic and other challenging conditions are paid for their time and effort. These classes should be as developed by the League of American Bicyclists and taught by instructors certified by the League.
As an example of what could be done, if the average class size was 3 riders per instructor and each rider passes both tests and earns $100 and if the instructor, with overhead, costs $500 dollars, for a total of $800 for each 3 students, that would mean that $160M could teach $160M/$800 = 200,000 classes of 3 students, for a total of 600,000 students. 
Eliminate or Greatly Increase the Maximum Height and Density Limits around Transit Stops that Meet Appropriate Service Standards (2.5%)
To the extent that sprawl is reduced, more compact, transit-oriented development will need to be built. This strategy will incentivize a consideration of what level of transit service will be needed, how it can be achieved, and what levels of maximum height and density limits are appropriate. Having no limits at all is reasonable if models show that the development can function without harming the existing adjacent neighborhoods, given the level of transit service and other supporting transportation policies (such as parking) that can be assumed.
Show the Net Driving Reduction from All Identified Strategies
For the strategies and assumptions shown here, the net driving reduction is computed as follows: 13% for the initial plan (SANDAG example), plus 5% for reallocating freeway-expansion money to transit and implementing any identified winning transit upgrades, plus 7.5% for unbundling the cost of roads and driving, plus 7.5% for unbundling the cost of parking, plus 2.5% for bicycle access and education, and plus 2.5% for allowing more developments around qualifying transit stops, for a total of 38%.
Estimate the Implementation Time, Assuming Political Support
With full political support, most of these strategies could probably be implemented by 2020. For the most part, these strategies increase fairness for all, especially for families that drive less than average. This fact and the urgency of our climate crisis should help leaders get the support needed. The slower strategies would be building new transit systems, especially if a redesign to automation is involved and redeveloping around transit stations. These strategies are dependent on funding sources and economic outcomes, making it more difficult to estimate a trajectory of the percent of completion, as a function of year.
Therefore, although most of these strategies could be implemented by 2020, some of them will take more time to yield their full estimated reductions in driving. Specifically, the first strategy (freeway expansion money reallocated to transit projects, operations, and considering upgrades) and the strategy of rezoning and building around certain qualifying transit stops could be reasonably assumed to yield their reductions as a time-linear ramp function, from 2020 to 2050.  This would put these net reductions at half their full value (2.5%+1.25% = 3.75%) by 2035. Changing the way we pay for parking and driving (unbundling the cost) would yield their driving reductions soon after implementation. Their full reductions would be achieved well before 2035. The bicycle strategies could be accelerated to complete by 2035. The result is that by 2035, the net reduction could be 13% for current SANDAG policies; 15% for the strategies of unbundling the cost of road operations and parking; 2.5% for the bicycle strategy, and 3.75% for the strategies of increasing transit and increasing density around stations, for a total of 34.25%, which is very close to the of 35.1% needed. 
The unbundling strategies provide a method that could be strengthened as needed. Although unbundling systems would, by definition, never apply a greater charge than the true cost; if needed, the price could be increased to charge more than the true cost and thereby incentivize alternatives to the drive-alone mode of travel. Using this method might be unfair; however, nothing is more unfair than destabilizing the climate.
Call for Computer-Modeling Verification of the Estimated Driving Reduction Trajectory
This list of strategies (or some similar list) would need to be modeled to determine if they would achieve the driving reductions needed in time to support climate stabilization.
SANDAG RESPONSE TO COMMUNITY SUBMITTALS
In 2007, when SANDAG passed its previous RTP, RTP2030, they were sued by Save Our Forests and Ranchlands (SOFAR), led by a charismatic Executive Director, named Duncan McFetridge. In 2008, Mr. McFetridge became the Executive Director of CNFF. He never stopped engaging the SANDAG Board, in speeches and letters, from 2007 up until and at the October 28th meeting, discussed in the Introduction. Likewise, the Transportation Chair for the 11,000-member San Diego Chapter of the Sierra Club often communicated with the SANDAG Board. In an April 20, 2011 letter, the Transportation Chair presented the calculation of the 35.1% reduction in per-capita driving, with respect to 2005, required by 2035 if the RTP was going to achieve S-3-05. The letter also computed the corresponding net reduction in driving of 15%. The letter pointed out that the 13% target given by CARB, which is per-capita and therefore corresponds to the 35.1% value, did not come close to supporting S-3-05. It is a matter of public record that the Transportation Chair gave many 3-minute speeches to the SANDAG Board, stressing the importance of S-3-05 and the calculation of the 35.1% value. The Sierra Club’s Transportation Chair regularly asked the SANDAG Board to please have the SANDAG staff check the calculations. Never did a SANDAG Board Member request such a check and no Board Member or SANDAG staff person ever recognized a need to pay any particular attention to S-3-05.
CONCLUSION
This paper shows how Steve Winkelman’s data (from Reference 6) can be used to compute driving reductions that support S-3-05 and how those reductions can be achieved (the remedies). When MPO’s prepare an environmental impact report for their RTP, they are taking a legal risk if they can’t show, quantitatively, that their proposed plan supports climate stabilization. After all, climate destabilization is a negative environmental impact beyond imagination. Our survival depends on all governments adopting the golden rule, applied to climate: emit GHG as you would have others emit GHG. The trajectories provided by the climate scientists must be achieved in every region, state, and country; in each significant economic sector. Cars and light-duty trucks in San Diego County are no exception. The San Diego County Superior Court Judge was correct. SANDAG has been “impermissibly dismissive of S-3-05” and it is far too late to be “kicking the can down the road”.
ABREVIATIONS AND ACRONYMS
AB 1493	California’s Assembly Bill 1493
AB 32	California’s Assembly Bill 32
AHC	Affordable Housing Coalition
APS	Alternative Planning Strategy (a conditional SB 375-required section of an RTP)
BAU	Business as Usual
C	Celsius Degree temperature
CALTRANS	California Department of Transportation
CARB	California Air Resources Board 
CEQA	California Environmental Quality Act
CCAP	Center for Clean Air Policy
CBD	Center for Biological Diversity
CBD	Center for Biological Diversity
CNFF	Cleveland National Forest Foundation
CO2	Carbon Dioxide
CO2_e	Carbon Dioxide Equivalent Greenhouse Gas
CREED-21	Citizens for Responsible Equitable Environmental Development-21
FEIR	Final Environmental Impact Report
GHG	Greenhouse gas
GOE	Governor’s Executive Order
LCFS	California’s Low Carbon Fuel Standard
M	Million
MPO	Metropolitan Planning Organization
Pavley	AB 1493 trajectory
PDF	Probability Density Function
PPM	Parts per Million
Prop 23	A California Ballot Proposition
RTAC	Regional Targets Advisory Committee
RTP	Regional Transportation Plan
RTP2050	SANDAG’s current RTP
S-3-05	California’s Governor’s Executive Order S-3-05
SANDAG	San Diego Association of Governments
SB 375	California’s Senate Bill 375
SCS	Sustainable Community Strategy (an SB 375-required section of an RTP)
SOFAR	Save Our Forests and Ranchlands
Transnet	a sales tax to fund transportation in San Diego County
UNFCCC	United Nations Framework Convention on Climate Change
VMT	Vehicle Miles Travelled
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