
1 
 

Appendix C-5  
Environmental Justice and Title VI Analysis Methodology 

Environmental Justice Analysis 

SACOG is required by law to conduct an Environmental Justice (EJ) analysis as part of the 
MTP/SCS, to determine whether the MTP/SCS benefits low-income and minority communities 
equitably, and whether the Plan’s transportation investments have any disproportionate negative 
effects on minority and/or low-income populations in the SACOG region. SACOG has conducted 
such analyses in the last several MTPs. The results of the analysis as well as a full discussion of the 
legal framework are described in MTP/SCS Chapter 8 – Equity and Choice. 
 
The Environmental Justice analysis developed for the MTP/SCS includes two components. First, 
Low Income High Minority (LIHM) Areas are identified to meet the statutory requirements for low-
income and minority communities for the analysis. Second the MTP/SCS plan and performance are 
analyzed to measure the benefits or impacts to these areas. 
 
Definitions in the 2012 MTP/SCS 

The U.S. Census is the basis for identifying geographic areas with concentrations of low income 
and/or minority populations in the region. There are numerous geographic levels at which Census 
data is available and considered reasonably reliable: county or city level, census tract level, block 
group level, and block level. Census blocks in urban areas may cover a city block or perhaps a large 
apartment complex; in rural areas they may cover a larger area because of the lower density of 
population or blocks may even be identified by physical boundaries but not actually include any 
population. Block groups are made up of a number of census blocks, on average about 39 blocks per 
block group, but there are variations. Census tracts are made up of block groups and always nest 
within a county. Per the U.S. Census Bureau, census tracts are “designed to be relatively 
homogeneous units with respect to population characteristics, economic status and living 
conditions” and average about 4,000 people in each tract1. 

 
In 2011, SACOG developed criteria to define the areas to be analyzed for the 2012 MTP/SCS 
environmental justice analysis. This definition was informed by a “vulnerability index” developed by 
the UC Davis Center for Regional Change and an Equity, Housing and Public Health Working 
Group convened as part of SACOG’s HUD Regional Sustainability Planning Grant. Minority 
populations were identified through the 2010 Census. However, changes to the decennial 2010 
Census Program supplied a new source of other data through the American Community Survey 
(ACS). This annual nationwide sampling program replaced the decennial Census “long form” 
questions related to income, language, educational attainment, and a variety of other factors. Five-

                                                 
1 https://ask.census.gov/app/answers/detail/a_id/245 
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year ACS data for 2005-2009 provided the best available income and vulnerability data at the time the 
2012 Plan was being developed. 
 
For purposes of the 2012 Plan analysis, communities meeting one or both of the following 
criteria were analyzed: 

 Low-Income Communities: Census Tracts where 45 percent or more of the 
population earns 200 percent or less of the federal poverty level, based on 2005-
2009 ACS data. 

 
 Minority Communities: Census Block Groups where 70 percent or more of the population is 

Asian, Pacific Islander, African American, Hispanic, Native American or other Non-White 
ethnic group, based on 2010 Census data. 

 
Additionally, SACOG added the following criteria for defining areas for analysis, drawn from the 
CRC vulnerability index: 
 

 Vulnerable Communities: Based on 2005-2009 ACS data, Census Block Groups in the 
region that, when compared with the regional average, are in the top quintile on at 
least four of these five vulnerability measures: 
 Housing cost burden: percent of renter- and owner-occupied housing units paying 

more than 50 percent of household income in housing costs. 
 Single parent households: percent of family households with their own children under 

age 18 with a single householder. 
 Older population: percentage of population aged 75 and older. 
 Educational attainment: percentage of population 25 years and older with less than 

a high school degree. 
 Linguistic isolation: percent of households where English is not the primary 

language and is not spoken very well. 
 
Areas included in the definition were those with a 30% or better “confidence interval.” This 
confidence interval is a statistical measure that indicates a high likelihood that the data accurately 
reflects the area’s population. 
 
Combining all of these criteria, the low-income, minority and vulnerable communities that made up 
the areas for the 2012 analysis included about 26.5 percent of the total regional population. 
Data reliability is a concern when using ACS data. Because the sample size of the ACS is so much 
smaller than in the decennial long-form Census that was conducted in previous decades, errors are 
present in ACS data, called a “margin of error.” In statistical terms, a Margin of Error (MOE) is 
calculated for every estimate at the 90 percent confidence interval level.  This means that if a Census 
estimate is 100 and the MOE is 20 then there is a 90 percent chance that the real number would be 
somewhere between 80 and 120 over the time period reported – a fairly wide range.  In this 
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example, the estimate would have a 20 percent reliability measure. If the Census estimate is 100 and 
the reliability measure is 50, this means that there is a 90 percent chance that the real number would 
be somewhere between 50 and 150 – such a broad range as to be essentially unusable.  

 
SACOG developed a reliability test to assess if the SACOG region’s ACS data is reliable enough to 
use, by dividing the margin of error by the estimate itself to derive a percentage. If the percentage 
was ≤30 percent then the estimate was considered by SACOG reliable enough to use.   
 
Identifying LIHM Areas for the 2016 MTP/SCS  

New five-year (2009-2013) data became available from the ACS for the Sacramento region in time for 
the 2016 Plan analysis. SACOG staff revisited the 2012 criteria and determined that rather than using 
larger census tracts, ACS sample sizes had increased sufficiently to use the more specific block group 
geography available through the 2009-13 ACS. This allowed identifying more precisely the areas with 
higher concentrations of poverty in the region.  
 
SACOG staff confirmed with the Sounding Board using the following criteria updates to define 
the LIHM Areas to analyze in the 2016 MTP/SCS:  
 

 Low-Income Communities:  Census Block Groups where 45 percent or more of the 
population lives at 200 percent or less of the federal poverty level, based on 2009-2013 
ACS data.  

 

 Minority Communities: Census Block Groups where 70 percent or more of the 
population is Asian Pacific Islander, African American, Hispanic, Native American or 
other Non-White ethnic group, using the newer 2009-2013 ACS data rather than the 
previous 2010 Census. 

 
 Vulnerable Communities: Same definition as in 2012 described above, but using 2009-

13 ACS Census Block Groups 
 
Consideration of Low-Income Populations to Define LIHM Areas 

The poverty line threshold and percentage were kept the same as in 2012. Because the federal 
poverty level is a nation-wide number that does not account for differences in the cost of living,   
many federal and state programs around the country use 150 percent or 200 percent of the federal 
poverty level to determine eligibility in areas of the country with higher costs of living.  SACOG 
selected 200 percent of the poverty level as the low-income threshold, consistent with the threshold 
used by the Sacramento County Department of Health Care Services, Sacramento Metropolitan 
Utility District and other agencies for determining low-income eligibility for their programs.  
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Federal poverty levels are determined by household size.  The poverty thresholds for 2009 and 2013 
(comparable to the 2009 to 2013 ACS data) are shown in Table C-5.1.  
 

Table C-5.1 
Comparison of Federal Poverty Guidelines –2009-2013 

Federal Poverty Level 100 percent of Poverty 200 percent of Poverty 

Family Size 2009 Poverty 
Guidelines 

2013 Poverty 
Guidelines 

2009 Poverty 
Guidelines 

2013 Poverty 
Guidelines 

1 $10,830  $11,490  $21,660  $22,980  
2 $14,570  $15,510  $29,140  $31,020  
3 $18,310  $19,530  $36,620  $39,060  
4 $22,050  $23,550  $44,100  $47,100  
5 $25,790  $27,570  $51,580  $55,140  
6 $29,530  $31,590  $59,060  $63,180  
7 $33,270  $35,610  $66,540  $71,220  
8 $37,010  $39,630  $74,020  $79,260  

For each additional person $3,740  $4,020  $7,480  $8,040  
 
 
Consideration of Minority Populations to Define LIHM Areas 

The final requirement for defining LIHM Areas is to identify communities with a concentration of 
minority populations, identified through Census data on race. Minority populations include people 
who identify themselves as Hispanic, African American/Black, Native Hawaiian/Pacific Islander, 
Asian, American Indian/Alaskan Native, or of more than one race.  

 
Using 2010 Census data, staff in 2012 looked at block groups with 60 percent or more minority 
populations, the threshold used in the 2008 MTP, but found that due to our region’s increasing 
diversity, many areas were added that did not appear to overlap areas exhibiting significant 
vulnerabilities. The 2012 MTP/SCS raised the proportion of minority population at the Census 
block group level to 70 percent, which aligned somewhat better with other vulnerability measures, 
and consistent with Caltrans’ guidance for identifying more concentrated minority areas when much 
of our region is becoming “majority minority.” Given the similarity between county-level 2010 
Census and 2009-2013 ACS minority population figures, this threshold was kept for 2016. 
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Base vs. Borderline Areas 

Figure C-5.1, “2016 MTP/SCS LIHM Areas - Base” shows the low-income and minority 
communities meeting the statistical 30% confidence interval that was used for the 2012 
MTP/SCS. Using just these block groups would have resulted in about 23.8% of the population 
being included in the defined LIHM Areas for the 2016 MTP/SCS. 

Figure C-5.2, “2016 MTP/SCS LIHM Areas – Base + Borderline” shows in blue the Base LIHM 
Areas, and adds borderline areas. These borderline areas, shown in the lighter colors, are where the 
data confidence intervals are between 30% and 40%, meaning the measurements for low-income 
or non-white populations are somewhat less likely to be accurate. As can be seen, the borderline 
areas include a number of urbanized block groups as well as some that are quite rural, with limited 
population and densities. 

Standard statistical procedure is to use a cut-off of 30% reliability. Expanding the reliability to 40% 
makes the data a bit less reliable but offsets the shift from larger Census Tracts down to Block 
Group level for the income analysis. For this reason, SACOG staff and the Sounding Board 
reviewed the differences, and agreed that SACOG should include the borderline areas in the 
LIHM Area definition for 2016.  

Including all borderline areas increased to 32 percent the proportion of the regional population 
located in LIHM Areas. Figure C-5.3 shows the final LIHM Areas used for the analysis in Chapter 
8 of the plan.  
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Title VI Analysis 

As discussed in Chapter 8 – Equity and Choice, the Federal Transit Administration (FTA) issued 
Circular 4702.1B in October 2012, providing guidance for metropolitan planning organizations 
(MPOs) such as SACOG and other recipients of federal Department of Transportation (DOT) 
funding to ensure that their programs, policies, and activities comply with DOT’s Title VI 
regulations. This includes demographic maps showing minority/non-minority populations, charts 
that “analyze the impacts of the distribution of State and Federal funds in the aggregate for public 
transportation purposes” and identification and analysis of any disparate impacts on the basis of 
race, color, or national origin.  
 
The FTA guidance did not provide specific direction for how to conduct such analyses. SACOG has 
thus developed a methodology based on available data and work by other California MPOs. 
SACOG’s methodology relies on the regional forecast of changes in minority and non-minority 
populations that was prepared by the Center for the Continuing Study of the California Economy 
(CCSCE) in 2010.2 These projections showed higher growth in minority populations and, by 2035, a 
shift to 51 percent minority population regionwide – up from 44 percent in the 2010 Census.  This 
is likely a conservative estimate; California Department of Finance projections are for “minority” 
population proportions of up to 52.7 percent by 2030 and up to 57.5 percent by 2040 in the six 
counties (including the Lake Tahoe area which is outside the SACOG region).  
 
SACOG has no forecasting tools that allow for predicting the future location of minority 
populations, so for purposes of this analysis, the minority/non-minority households in SACOG’s 
regional travel demand model were simply scaled up in their 2012 base year locations to the 2036 
horizon year. This scaling up  went from the 44 percent proportion observed in the 2010 Census to 
the 51 percent proportion projected by CCSCE for 2035. 
 
SACOG then compared for the future minority and non-minority populations in the travel model 
the plan investments by modal category, based on the shares of the population defined as minority 
and non-minority, and on minority and non-minority utilization of the three modes.  The modal 
funding categories are: 
 

• Roadway—combines funding for: maintenance and rehabilitation of state 
highways/freeways, local streets and roads, and rehabilitation project safety investments; 
new road and highway capacity, interchange, and river crossing/bridge projects; and system 
management/operations and Intelligent Transportation Systems (ITS) improvements. 

• Transit—combines funding for transit system operations and maintenance and transit capital 
projects. 

                                                 
2 Levy, Stephen and Doche-Boulos, Viviane, “Regional Employment Population, and Households Projections in the 
SACOG Region, 2008-2035”, Center for Continuing Study of the California Economy, October 2010.  
http://sacog.org/mtpscs/files/MTP-SCS/appendices/D-1%20Regional%20Projections.pdf 
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• Non-Motorized—based on expected funding for pedestrian and bicycle projects and 
investments. 
 

Table C-5.4 provides a tabulation of the MTP/SCS funding for each of these modal categories. 
 

Table C-5.4 
MTP/SCS Funding by Mode 

Modal Funding Category 
MTP/SCS Funding 
Amount 

Roadway: 
 Maintenance & Rehabilitation $12.56 billion 

System Management, Operations, and 
ITS $1.5 billion 
Road & Highway Capacity $5.8 billion 
Roadway Subtotal $19.86 billion 
Transit: 

 Transit Capital $3.5 billion 
Transit Operations & Maintenance $7.1 billion 
Transit Subtotal $10.6 billion 
Non-Motorized: Bicycle and Pedestrian 
Subtotal $2.8 billion 
Modal Funding Category Subtotal $33.26 billion 
 
Programs/Planning $1.7 billion 
MTP/SCS Funding Total $34.96 billion 

Source:  SACOG, July 2015 

 
Utilization rates for minority and non-minority populations were then computed using the travel 
demand model.  Modal utilization by minority and non-minority populations were based on the 
following travel metrics: 
 

• Roadway Utilization—household-generated vehicle miles traveled (VMT), which includes 
the VMT generated by residents of the region for their travel within the region. Household-
generated VMT includes vehicle travel for normal commuting, going to school, shopping, 
and personal business.   

• Transit Utilization—person trips made by residents of the SACOG region using transit 
modes. 

• Non-Motorized Mode Utilization—person trips made by residents of the SACOG region by 
biking or walking modes. 
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These VMT and person trip utilization metrics were tallied to place of residence for all household-
generated travel.  The utilization metrics were then split between minority and non-minority 
populations based on the block-level proportions of those populations, which were scaled up to 
reflect the projected growth for minority populations to 51 percent of the regional total, as described 
above. To provide an example of this methodology, say the 2010 Census reported that 45 percent of 
the residents of a given Census block were part of a minority group, and 1,000 weekday VMT were 
forecasted for that Census block. First, the minority share of the Census block was increased to 51 
percent; second, 51 percent of the 1,000 projected VMT for the Census Block or 510 were 
attributed to the minority population and 49 percent or 490 to the non-minority population within 
that block.   
 
By applying this approach to all blocks within the region, and adding up all of the blocks, a 
reasonable utilization share can be calculated for each mode. Table C-5.5 shows the resulting 
roadway, transit, and non-motorized utilization shares of minority and non-minority populations.  

 
Table C-5.5 

Minority/Non-Minority Utilization Shares by Mode 
Roadway Utilization 
(Weekday Household-Generated VMT, in thousands) 

 
2036 Share 

Minority 21,013 47.4% 
Non-Minority 31,246 52.6% 
Total 52,259 100.0% 

    Transit Utilization  
(Weekday Transit Person Trips) 

 
2036 Share 

Minority 171,100 59.7% 
Non-Minority 167,100 40.3% 
Total 338,200 100.0% 

    Non-Motorized Utilization  
(Weekday Bike + Walk Person Trips) 
Minority 2036 Share 
Minority 580,300 55.9% 
Non-Minority 644,200 44.1% 
Total 1,224,500 100.0% 

 
 
Based on the forecasted utilization of the three modes by minority and non-minority populations in 
the region, SACOG then applied a weighted-share calculation to the different funding categories.  
That is, the modal utilization shares shown in Table C-5.5 were applied to the total modal funding 
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category amounts in Table C-5.4, to assign funding for each mode to minority and non-minority 
populations. Results are shown in Table C-5.6 
 
Finally, based on the assumed 51 percent minority/49 percent non-minority split shown in  
Table C-5.7, per capita investments by mode were calculated for the 2036 minority and non-
minority population that will benefit from these investments, shown in Table C-5.8. The percentage 
difference between per capita investments were calculated for each mode, using the formula  
((V1 - V2)/((V1 + V2)/2) where Value1 is the per capita minority investment and Value2 is the per 
capita non-minority investment.   
 
Proportionality 

In total, minority populations are forecasted to utilize the highway system at a lower rate than their 
population share (47 percent compared to 51 percent of population), and use at higher rates public 
transit (60 percent) and non-motorized modes (56 percent). For the modal funding categories, per 
capita spending differences between minority and non-minority populations reflect differences in 
forecasted utilization rates for each mode – less for roadways and more for transit and non-
motorized shares.  In the aggregate, minority populations are expected to receive a slightly greater 
benefit (52 percent) from total investments relative to their overall share of the region’s population 
(51 percent), and a slightly greater benefit (4 percent) per capita.  
 
This regional analysis has a number of limitations. These include the following:  

• The analysis is conservative on the likely increase in minority population; changes in 
minority population would likely affect utilization rates and therefore the analysis.  

• The analysis assumes that the shares of minority and non-minority population in blocks will 
scale up proportionally over the years of the plan. However, residents will more likely locate 
in blocks or move within the region unevenly over time, which may also affect modal 
utilization rates. As a result, the analysis may over- or under-state the share of benefit for 
minority or non-minority populations.   

• The analysis provides a regional level analysis in terms of investments per capita for minority 
and non-minority populations, but cannot measure the benefits of individual projects or 
programs for population sub-groups.  

• Many roadway projects include transit, bicycle/pedestrian facilities as part of road 
rehabilitation or expansion projects. The proportion of roadway funds for transit, bike and 
pedestrian elements cannot be determined or included in the analysis.  

• Roadway utilization shares do not include use of the roadways by passengers who travel in 
transit vehicles, so roadway investment benefits to transit riders are not captured.   

• Transit investments include federal, state and local funds, and SACOG is not able to 
separate out only federal and state public transportation funds for investment analysis or 
project mapping purposes.  
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Table C-5.6 
MTP/SCS Modal Investment Based on Minority/Non-Minority Utilization Share of Each Mode 

  

Roadway 
Utilization 

Share 
 Roadway 

Investment Total 

Transit 
Utilization 

Share 
 Transit 

Investment Total 

Non-
Motorized 
Utilization 

Share 

Non-Motorized 
Investment 

Total 
Total 

Investment Percent 
 Total 100% $19,860,000,000 100% $10,600,000,000 100% $2,800,000,000 $33,260,000,000 100% 
Minority  47.4% $9,422,905,687 59.7% $6,328,030,751 55.9% $1,565,896,284 $17,316,832,722 52.1% 
Non-Minority 52.6% $10,437,094,313 40.3% $4,271,969,249 44.1% $1,234,103,716 $15,943,167,278 47.9% 

 
 

Table C-5.7 
Projected 2036 Minority/Non-Minority Population 

Total 
Population 

Minority 
(51%) 

Non-Minority 
(49%) 

3,078,772 1,570,174 1,508,598 
 
 

Table C-5.8 
Per Capita Investment/Benefit by Mode 

  
Roadway     

Investment  
Transit 

Investment  

Non-
Motorized 
Investment  

Total 
Investment  

Minority $9,422,905,687 $6,328,030,751 $1,565,896,284 $17,316,832,722 
Non-Minority $10,437,094,313 $4,271,969,249 $1,234,103,716 $15,943,167,278 
  Per Capita  Per Capita  Per Capita  Per Capita  
Minority $6,001 $4,030 $997 $11,029 
Non-Minority $6,918 $2,832 $818 $10,568 
% difference between minority & 
non-minority per capita benefit  -14% +35% +20% +4% 
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SACOG also mapped MTP/SCS projects and overlaid them on block groups in the region with a 50 
percent minority population or greater, shown in Figure C-5.4. This mapping analysis can generally 
only be qualitative, given its limitations. Some MTP/SCS funding is categorical, such as funding for 
bicycle/pedestrian projects and transit operations and maintenance, so specific projects cannot be 
mapped. As a result, the maps understate significantly eventual investments in these types of 
transportation facilities and services. Additionally, SACOG has not identified a solid methodology 
for how to assign project benefits, even of mappable projects, to geographies at the block group, 
census tract, or other geographic level.  
 
Qualitatively, the distribution of mappable projects is broad across the region, as shown in  
Figure C-5.4. There are outlying areas that show on the map as areas with a 50 percent or greater 
minority population but are very low density or agricultural lands where little growth is forecast and 
thus few transportation projects are planned. Setting aside those very rural areas of the region, the 
MTP/SCS does not appear to systematically exclude or provide an imbalance of projects benefiting 
communities with higher or lower proportions of minority residents. Additionally, as noted, there 
are limitations to this analysis, given SACOG’s inability to predict future locations of minority 
populations, which could change the map significantly.      
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