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TABLE 5.20

Toll Discount Analysis - Final Report

130% POVERTY THRESHOLD FOR INDIVIDUAL INCOME-BASED
SCENARIO - CHANGE IN TOTAL TOLL TRAFFIC & REVENUE (MODEL YEAR 2030)

Traffic Impact

Revenue Impact

Discount Type 100% 130% %Pt 100% 130% %Pt
Poverty Poverty Change Poverty Poverty Change
Threshold | Threshold Threshold | Threshold
Discounted Toll - Low (10%) 0.12% 0.43% | 0.31%pt | -0.09% -0.09% | 0.0 %-pt
Discounted Toll - Medium (25%) |  0.34% 1.06% | 0.72%pt | -0.21% -0.32% | -0.11 %-pt
Discounted Toll - High (50%) 0.81% 2.29% | 1.48 %-pt | -0.50% -0.98% | -0.48 %-pt
One-Time Credit - Low ($50) NA NA NA NA NA NA
One-Time Credit - High ($100) NA NA NA NA NA NA
Tax Credit - Low (10%) 0.08% 0.38% | 0.30 %-pt | -0.12% -0.10% | 0.02 %-pt
Tax Credit - Medium (25%) 0.31% 0.96% | 0.65%pt | -0.18% -0.30% | -0.12 %-pt
Tax Credit - High (50%) 0.71% 2.01% | 1.30 %-pt | -0.40% -0.79% | -0.39 %-pt

TABLE 5.21 TOTAL REVENUE IMPACT OF DISCOUNT SCENARIOS FOR INDIVIDUAL
INCOME-BASE ELIGIBILITY (SUM OF 000S NOMINAL $ 2017-2054)
Individual Income-Base Individual Income-Base
Discount Type Eligibility Eligibility
(100%) (130%)
Discounted Toll - Low (10%) -6,550 -6,749
Discounted Toll - Medium (25%) -15,670 -24,724
Discounted Toll - High (50%) -37,992 -75,020
One-Time Credit - Low ($50) -22 -31
One-Time Credit - High ($100) -29 -67
Tax Credit - Low (10%) -8,514 -7,148
Tax Credit - Medium (25%) -13,652 -22,751
Tax Credit - High (50%) -30,461 -60,290
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5.17

Diversion Impact on Highway Network

We also reviewed the traffic impact of the discount scenarios on the highway network.
As discussed above, the High Discounted Percentage for Area-Based Method would
cause the largest decrease in toll revenue, and would also cause the largest increase
in toll traffic-over 2%- in both 2018 and 2030. Figure 5.1 displays the changes in traffic
volumes along key locations in the network in 2018 for the High Discounted Percentage
for Area-Based Method (Scenario 2C) and Figure 5.2 presents the volume changes for
2030. These results are provided here as they represent the maximum traffic diversion
experienced across the network by any of the discount methods evaluated. Similar
plots for the other scenarios are included in Appendix C.

FIGURE 5.1 NETWORK TRAFFIC CHANGES - HIGH DISCOUNT PERCENTAGE AND
AREA-BASED METHOD IN 2018
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FIGURE 5.2 NETWORK TRAFFIC CHANGES - HIGH DISCOUNT PERCENTAGE AND
AREA-BASED METHOD IN 2030
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Conclusions
5.18 Based upon our analysis, we have developed observations and conclusions regarding

the traffic and revenue impacts of various toll discount scenarios, which we
summarize below:

I Based upon our analysis and the model’s projections, the toll discount scenarios
have a limited revenue impact on toll revenue, with the largest decrease of 1.4%
occurring in 2030 and beyond with the 50% toll discount and Area-Based Method.

I While the toll bridge traffic impacts have a larger magnitude than the revenue
impacts, the overall traffic impacts across locations in the network tend to be less
than 5% of traffic.

I The different low-income definitions result in different geographic representations
of Low Income trips; put another way, different locations have higher
representations of Low Income trips under the different low-income definitions.
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I While the Area-Based approach may be the easiest method, it has the largest
potential revenue impact and may not directly align with low-income individuals. In
other words, some individuals who are not actually low-income would receive the
discount (because they live in a low income area), while some individuals who are
low income would not receive the discount (because they live outside a low income
area).

I For the same low-income definition and magnitude of discount, the larger impacts
result from the “Discount Percentage” type compared to the “Tax Credit” type.

I Relaxing the enrollment threshold for the Individual Income-Based scenarios from
the poverty line to 130% of the poverty threshold causes an additional 50% to 150%
impact on the revenue reductions versus the poverty limit case, depending on the
discount alternative, with one exception which had a 27% increase in revenue due
to the large amount of additional traffic it attracted.

I While not a conclusion of the analysis, in our professional opinion, all of the
discount scenarios would likely help to advance the ramp-up process, with the one-
time credit types likely advancing ramp-up the fastest.

5.19 It is important to note that this analysis focused solely on the potential traffic and
revenue impacts of the toll discount scenarios; it did not address the administrative
costs of implementing a toll discount. It is our understanding that those costs will be
estimated as part of a separate analysis.
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APPENDIX A: LOW INCOME TRIP PREPARATION
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APPENDIX A LOW INCOME TRIP PREPARATION

The preparation of the low income trips is based on the following approach:
A) Establish the OD matrix of eligibility with:

A1) AM time period percentages based upon the origin TAZ Low Income eligible
percentage

A2) PM time period percentages based upon destination TAZ Low Income eligible
percentage

A3) Midday and nighttime period percentages based upon the average of the origin and
destination TAZ Low Income eligible percentage

B) Assign the OD matrix eligibility percentages to each trip segment based on:

B1) Low VOT trip matrix: if OD eligibility percentage of matrix A is > 33%, then low VOT
trip matrix eligibility for that OD equals 100%, else it equals A * 3

B2) Medium VOT trip matrix: if OD eligibility percentage of matrix A is > 67%, then low
VOT trip matrix eligibility for that OD equals 100%, else it equals [A - 33%] * 3

B3) High VOT trip matrix: high VOT trip matrix eligibility for that OD equals [A - 67%] * 3
C) Create 3 new trip matrices

C1) Low Income Eligible, Low VOT trips = original Low VOT trips * B-1)

C2) Low Income Eligible, Medium VOT trips = original Medium VOT trips * B-2)

C3) Low Income Eligible, High VOT trips = original High VOT trips * B-3)
D) Reduce original 3 auto trip matrices to reflect Low Income eligible trips:

D1) Low VOT trips = original Low VOT trips - C-1)

D2) Medium VOT trips = original Medium VOT trips - C-2)

D3) High VOT trips = original High VOT trips - C-3)

As an illustrative example of this approach, consider a cell of the OD matrix having eligibility of
50% and the original trips for that OD are 300 (100 for each VOT group). Then the subsequent
calculated matrices are:

B1 = 100% since 50% is > 33.3%
B2 = (50% - 33.3%) * 3 = 50%
B3 = 0% since 50% is < 67%
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C1 =100 * 100% = 100
C2 =100 * 50% = 50
C3 =100 * 0% = 0%
D1=100-100=0
D2 =100 - 50 = 50
D3 =100-0=100
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APPENDIX B: ADJUSTMENT OF INDIVIDUAL INCOME-BASED ENROLLMENT
THRESHOLD
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APPENDIX B: ADJUSTMENT OF INDIVIDUAL INCOME-BASED ENROLLMENT
THRESHOLD

Implementation of an Individual Income-Based Enrollment program would require a method for
determining, on an individual basis, whether an applicant met established income criteria to be
eligible for the discount. For ease of implementation, eligibility could be aligned with that of
existing federal-aid programs such as Supplemental Security Income (SSI) or Supplemental
Nutrition Assistance Program (SNAP/Food Stamps). These programs allow a higher income for
determining eligibility, approximately 130% of the federal poverty threshold.

In order to determine the effect of expanding the eligibility criteria, forecasts of the traffic and
revenue impacts of offering a toll discount on the Ohio River Bridges to individuals living in a
household with a combined income of less than or equal to 130% of the federally defined
poverty threshold have been developed. This represents the expansion of the analysis of traffic
and revenue effects when eligibility would be based upon the actual poverty thresholds.

Wherever possible, this methodology mimics that used for the previous individual income
scenarios in order to maintain consistency and ensure that results are comparable. However,
because Census data are aggregated using the poverty threshold, we were forced to modify the
methodology to account for individuals that are above the poverty threshold but considered
low-income in this scenario.

The poverty threshold is defined based on the total number of residents, the number of children
and the number of seniors in the household, as shown in Table 2.1. Thus, to calculate the
population in households with incomes under 130% of the poverty threshold, we would need to
know the number of residents by household size, household composition and household income.
The Census Bureau does not report population stratified by all those variables, so it was not
possible to calculate the low-income population precisely with this broader definition. In the
original analysis, this was not an issue because the Census Bureau releases a special table with
the population living in a household under the poverty threshold.

For this scenario, we calculated the average household occupancy in the LMPA, then
determined the poverty threshold for this household size, and finally calculated the percentage
of households with an income less than 130% of that threshold. We use this percentage of
households as a proxy for the percentage of the population considered low-income in each
Census Block. We then adjusted this percentage, using the same methodology applied to
previous scenarios, to account for lower vehicle ownership amongst low-income households.

Low-income Households per TAZ

Since the low-income population is not available from the Census Bureau for this definition, the
percentage of low-income households is used instead to indicate the percentage of low-income
trips. The poverty threshold varies by household occupancy, so we determined the poverty
threshold for the average household.

The average household occupancy, HHocc,g, is:
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Where:

HHoccgypg =

_ POPLyps
HHpmpa

POP_ypa = Population of the Louisville Metropolitan Area

HH_wpa = Number of households in the Louisville Metropolitan Area

APPENDIX TABLE B.1 POPULATION AND NUMBER OF HOUSEHOLDS IN THE LMPA BY

COUNTY
Clark Floyd Bullitt Jefferson | Oldham Total
ACS 2012 5YR County, County, County, County, County, LMPA
Indiana Indiana Kentucky | Kentucky | Kentucky
Total Population 110,100 74,601 74,431 741,285 60,357 1,060,774
Total Households 42,848 29,188 27,791 303,915 19,446 423,188
Average
Household 2.57 2.56 2.68 2.44 3.10 2.51
Occupancy
HH _ 1,060,774 2506
0CCavg =7433188 ~ =

Next, we determined the poverty threshold for a household of average occupancy. Table B.2
contains the poverty thresholds for 2012

B-2
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APPENDIX TABLE B.2 2012 POVERTY THRESHOLD DEFINITIONS

Related children under 18 years
Size of Family Unit
Avg. None One Two Three Four Five Six Seven Eight+
One person (unrelated individual) 11,720
Under 65 years 11,945 11,945
65 years and over 11,011 11,011
Two people 14,937
Householder under 65 years 15,450 15,374 15,825
Householder 65 years and over 13,892 13,878 15,765
Three people 18,284 17,959 18,480 18,498
Four people 23,492 | 23,681 | 24,069 | 23,283 | 23,364
Five people 27,827 | 28,558 | 28,974 | 28,087 | 27,400 | 26,981
Six people 31,471 | 32,847 | 32,978 | 32,298 | 31,647 | 30,678 | 30,104
Seven people 35,473 | 37,795 | 38,031 | 37,217 | 36,651 | 35,594 | 34,362 | 33,009
Eight people 39,688 | 42,271 | 42,644 | 41,876 | 41,204 | 40,249 | 39,038 | 37,777 | 37,457
Nine people or more 47,297 | 50,849 | 51,095 | 50,416 | 49,845 | 48,908 | 47,620 | 46,454 | 46,165 | 44,387
Source: https://www.census.gov/hhes/www/poverty/data/threshld/
We calculate the poverty threshold for the average household of 2.51 occupants using linear
interpolation between the poverty thresholds for two and three-occupant households:
P (2506 - 2) * PTZOCC + (3 - 2506) * PT3OCC
avg — (3 _ 2)
Where:
PTae = average poverty threshold for the LMPA
PT,0cc = poverty threshold for households with two occupants
PTs.cc = poverty threshold for households with three occupants
.504 * $14,937 + .496 * $18,284
PTawg = 1 = $16,597
The low-income threshold for this scenario, defined as 130% of the poverty threshold, is thus:
B-3
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Threshold;; = 130% * $16,597 = $21,576

Next, we used Census data to estimate the number of low-income households per TAZ. The
Census Bureau reports the number of households within income bins with a width of $5,000.
130% of the poverty threshold falls within the $20,000 to $24,999 bin. The following equation
estimates the percentage of households in that income bin that will be considered low-income:

Sharel Bin = $21,576 — $20,000 — 320
arelncomeBin = $5.000 =32%

Households in the following income bins will be considered low-income:

1 Al less than $10,000

1 All $10,000 to $14,999

I All $15,000 to $19,999

1 32% of $20,000 to $24,999

We calculated the number of low-income households by Block Group, the smallest geographical
unit reported by the Census Bureau, and then aggregated the numbers to the TAZs used in the
forecasting model. In the LMPA, 87,177 (20.6%) of the 423,188 households have a combined
income of less than 130% of the poverty threshold. Broadening the definition of low-income
from the poverty threshold, used in the original analysis, to 130% of the poverty threshold
increases the population eligible for a toll discount from 14.7% to 20.6%, which is an increase of
40%.

Adjusting for Vehicle Accessibility

Members of low income households are less likely to have access to a vehicle, and thus make
fewer auto trips. The following analysis adjusts the percentage of low-income households so
that it represents the percentage of low-income likely drivers.

The following graph shows the correlation between poverty and vehicle access:

B-4
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APPENDIX FIGURE B.1 RELATIONSHIP BETWEEN LOW INCOME AND NO VEHICLES
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The data used in Figure B.1 were sorted by percentage of low income residents. For the poorest
20.6% of tracts, which represent the low-income group in this scenario (PercHH ,)), 76.1% of
households have a vehicle (PercHH,yen) and 23.9% do not. For the 79.4% of households that are
not low-income in this scenario, 95.2% have a vehicle, while 4.8% do not. Overall, 91.2% of
households have a vehicle (PercHHyyen).

The following equation calculates the low-income percentage of likely drivers (PercLD,)):

PercHHyyyen * PercHH,;  76.1% * 20.6%
PercHH,,y.n - 91.2%

PercLD;; = =172%

The factor to estimate low-income percentage of likely drivers at the TAZ level, FactorLD is
thus:
PercLD;;, 17.2%

= = = 839
FactorlD = 4 i, = 206% ~ o7

To be consistent with the analysis of traffic and revenue effects when eligibility would be based
upon the actual poverty thresholds, the adjustment factor was rounded to one significant
figure, 80%, so as not to misrepresent the precision of this calculation. The percentage of low-
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income household in each TAZ was factored by 80% to give the low-income percentage of likely
drivers.

Using the percentages estimated above of Low Income trips under the 130% poverty threshold
assumption we built new trip matrices and prepared traffic and revenue forecasts for the
revised Individual Income Based eligibility scenario.
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APPENDIX C: TRAFFIC VOLUME CHANGES
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APPENDIX C: TRAFFIC VOLUME CHANGES

APPENDIX TABLE C.1 DISCOUNT SCENARIOS

Discount Type In::r;:;\:-d BL;as:ad AErﬁzi-bBiTist?d El::gi:)-li-l(i:ty
Eligibility
Discounted Toll - Low (10%) 1A 2A
Discounted Toll - Medium (25%) 1B 2B
Discounted Toll - High (50%) 1C 2C
One-Time Credit - Low ($50) 1D 2D
One-Time Credit - High ($100) 1E 2E
Tax Credit - Low (10%) 1F 2F 3F
Tax Credit - Medium (25%) 1G 2G 3G
Tax Credit - High (50%) 1H 2H 3H
C-1
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Individual Income-Based Eligibility

APPENDIX FIGURE C.11A: TRAFFIC CHANGE WITH DISCOUNTED TOLL (10%) IN 2030
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APPENDIX FIGURE C.21B: TRAFFIC CHANGE WITH DISCOUNTED TOLL (25%) IN 2030
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APPENDIX FIGURE C.31C: TRAFFIC CHANGE WITH DISCOUNTED TOLL (50%) IN 2030
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APPENDIX FIGURE C.41D: TRAFFIC CHANGE WITH ONE-TIME CREDIT ($50) IN 2018
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APPENDIX FIGURE C.51E: TRAFFIC CHANGE WITH ONE-TIME CREDIT ($100) IN 2018

/]

]
4 Y
Traffic Change

i m 1E - 2018
/ é/ @® Decrease
) {e03 () No Change

) /@, @® Increase
z \

C-6

steer davies gleave

APPENDIX C



Toll Discount Analysis - Final Report

APPENDIX FIGURE C.61F: TRAFFIC CHANGE WITH TAX CREDIT (10%) IN 2030
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APPENDIX FIGURE C.71G: TRAFFIC CHANGE WITH TAX CREDIT (25%) IN 2030
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APPENDIX FIGURE C.81H: TRAFFIC CHANGE WITH TAX CREDIT (50%) IN 2030
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Area-Based Eligibility
APPENDIX FIGURE C.92A: TRAFFIC CHANGE WITH DISCOUNTED TOLL (10%) IN 2030
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APPENDIX FIGURE C.10 2B: TRAFFIC CHANGE WITH DISCOUNTED TOLL (25%) IN
2030
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APPENDIX FIGURE C.11 2C: TRAFFIC CHANGE WITH DISCOUNTED TOLL (50%) IN
2030
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APPENDIX FIGURE C.12 2D: TRAFFIC CHANGE WITH ONE-TIME CREDIT ($50) IN 2018
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APPENDIX FIGURE C.13 2E: TRAFFIC CHANGE WITH ONE-TIME CREDIT ($100) IN
2018
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APPENDIX FIGURE C.14 2F: TRAFFIC CHANGE WITH TAX CREDIT (10%) IN 2030
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APPENDIX FIGURE C.15 2G: TRAFFIC CHANGE WITH TAX CREDIT (25%) IN 2030
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APPENDIX FIGURE C.16 2H: TRAFFIC CHANGE WITH TAX CREDIT (50%) IN 2030
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FEITC Eligibility
APPENDIX FIGURE C.17 3F: TRAFFIC CHANGE WITH TAX CREDIT (10%) IN 2030
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APPENDIX FIGURE A.18 3G: TRAFFIC CHANGE WITH TAX CREDIT (25%) IN 2030
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APPENDIX FIGURE A.19 3H: TRAFFIC CHANGE WITH TAX CREDIT (50%) IN 2030
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