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Note: All off-model analysis were analyzed by the Off-Model Analysis Workbook 
developed by Trinity Consultants and coordinated with ARB.  Not all inputs 
and requisite data are documented in this appendix (only supplemental 
information of several off-model strategies are provided herein).  All data 
and inputs are provided in the Workbook and can be provided upon request. 



TECHNICAL MEMORANDUM I: 
KART SERVICE ADJUSTMENTS AND AMTRAK SAN JOAQUINS VMT 
ESTIMATES 

   
DATE:  August 8, 2025 
TO:  Terri King | Kings County Association of Governments 
FROM:  Jim Damkowitch, Sylinda Villado | DKS Associates 
SUBJECT:  Kings County RTP/SCS Update  

The following details the ridership estimates and forecasts for future growth in public transit 
and rail ridership in Kings County for the development of the 2022 RTP/SCS Off-model 
Emissions Analysis. 

CROSS VALLEY CORRIDOR 

The Cross Valley Corridor is a 75-mile corridor that will provide public transit options to 
residents, visitors, and commuters of the California High Speed Rail service from Merced to 
Bakersfield.  The Cross Valley Corridor is a commitment between the San Joaquin Joint Powers 
Authority (SJJPA), Tulare County Association of Governments, Kings County Association of 
Governments, Kings County Area Public Transit Agency, Tulare County Regional Transit 
Agency, and Visalia Transit. 

Similar off-model analysis was conducted for the Tulare County Association of Governments 
(TCAG) 2022 RTP/SCS.  In the off-model workbook, the baseline ridership is 1,850 based off 
the TCAG travel model for Cross Valley Corridor Express Bus service.  Based on the 
assumption output by the TCAG travel model, an estimated daily ridership of 6,500 results in 
a 251.35% increase in ridership.  The Kings County mode shift factor is 0.34 with an average 
round trip home-based work trip length of 30.14.  Using the off-model analysis for Scenario 
A, the estimated displaced VMT for the Cross Valley Corridor in Kings County is 60,358.  The 
EMFAC rates are specific to Kings County resulting in 27.03 tons per day of CO2 emissions 
reduced in 2035. 

 

KART 

KART operates 10 regular lines (half hourly service on weekdays and hourly on Saturday) 
and 5 regional lines (2-8 trips on weekdays, 0-4 trips on Saturday). The addition of another 
regular line would indicate an increase in service of roughly 5 or 6 percent. 



 

The addition of Sunday service at 40% of weekday service represents an increase of roughly 
7% in service. 

Increasing operational hours during the weekdays to add a few more runs is estimated to 
increase service around 2-3%. 

To be conservative, in combination, these strategies would increase service 10%. As this is 
all new service, the VMT would be roughly 10% of existing bus VMT. 

Baseline passenger numbers: Estimates in literature for unlinked trips per linked trips 
range from 1.3 to >2. A conservative estimate of 1.7 linked trips per unlinked trip is 
recommended. (Most passengers are transferring once, some passengers are transferring 
twice.) 

This would give (using 2019 higher ridership values) base round-trip daily ridership in 2019 
of 566. 

 

During the pandemic, KART ridership decreased by 58%. KART ridership for FY20-21 was 
276,949.  However as of 2022 KART ridership has recovered 18% of ridership lost from the 
COVID-19 pandemic. 

Based on the 18% ridership recover, the FY20-21 ridership was multiplied by the 0.58% 
decreased which was 437,579 then 20/21 ridership was subtracted (437,579-
276949=160,630). 

The 18% ridership recovery was applied to the 58% decreased ridership result 
(160,630*0.18=28,913).  Based on this result, the daily ridership would be 79 riders applied 
to the FY 20/21 daily ridership (759+79) resulting in 838 riders for 2022. 

The daily ridership applied to a 10% service increase and half percent elasticity resulted in a 
5% transit ridership increase.  Therefore, the KART transit adjustments resulted in a 0.24 
CO2 emissions reduction which is added to the CVC reduction (27.03+0.24) resulted in a 
27.27 reduction for transit improvements. 

  



 

AMTRAK 

Amtrak in Kings saw declining ridership in 2015-2019. 

However, it is anticipated to rebound from COVID numbers over the next few years. A likely 
scenario would see a return to 2013/2014 highs by 2035 as follows:  

34,539 annual passengers in Corcoran (94.63 daily) 

221,900 annual passenger in Hanford (607.95 daily) 

A half-percentage point growth in annual ridership to 2046 would see: 

36,487 annual passengers in Corcoran (99.96 daily) 

234,414 annual passengers in Hanford (642.23 daily) 

(Note that both these years are after scheduled implementation of HSR and the integration 
plan.) 

Assumed average trip length: 84 miles in Corcoran and 89 miles in Hanford. 

The resulting table has the anticipated daily VMT reduction. 

 

 

 

 

 

 

 

 

 

 

YEAR ANTICIPATED DAILY VMT REDUCTION 

2020 (2019 “Business as usual” data) 50,624 

2035 59,017 

2046 65,555 



 

PASSENGER RAIL 

The FY24 ridership for Hanford and Corcoran stations are listed below: 

 129,465 annual ridership in Hanford (354.70 daily) 

 21,640 annual ridership in Corcoran (59.30 daily) 

Assuming a half percentage growth to 2035 would result in: 

 136,586 annual ridership in Hanford (374.21 daily) 

 24,086 annual ridership in Corcoran (62.55 daily) 

A half percentage point growth to 2046 would result in: 

 144,098 annual ridership in Hanford (394.80 daily) 

 24,086 annual ridership in Corcoran (66 daily) 

(Note that both these years are after scheduled implementation of HSR and the integration 
plan.) 

Assumed average trip length: 84 miles in Corcoran and 89 miles in Hanford. 

The resulting table has the anticipated daily VMT reduction. 

YEAR ANTICIPATED DAILY VMT REDUCTION 

2024 36,548 

2035 38,559 

2046 40,679 



 

 

TECHNICAL MEMORANDUM II: 
KINGS COUNTY ELECTROMOBILITY ANALYSIS 

   
DATE:  November 25, 2024 
TO:  Terri King \ Kings County Association of Governments 
FROM:  Yu Hong Hwang, Jim Damkowitch, Sylinda Villado | DKS Associates 
SUBJECT:  Kings County RTP/SCS Update  

 
Electromobility Analysis 
 
KCAG prepared Regional Electric Vehicle Readiness Plan in FY 2018-19 to facilitate additional 
implementation of electric vehicle charging stations to enable and encourage the continuing growth of 
electric vehicle use throughout the County.  Based on the California Department of Energy, there are 204 
electric chargers in Kings County in 2022.  Approximately 71% of these chargers provide public access 
while 29% provide shared public private charging opportunities. 
 
 

.  
Figure 1.  California Department of Energy: 2022 Kings County Electric Chargers 

 



 

  



 

KART is in the process of adding 12 chargers.  The City of Avenal is adding three.  This reflects an increase 
of 7 percent over three years.  Assuming the same rate of ZEV infrastructure development out to 2035 
yields to projected estimate of 267 public chargers.  These are likely to all be Level 2 chargers.  Maintaining 
the same ratio of public to private, an additional 63 public chargers will result in 26 private chargers results 
in a projection of 293 chargers in Kings County by 2035. 
 
For an alternative more ZEV aggressive scenario, instead of a steady percentage growth rate of 7% it is 
plausible to assume a growth rate commensurate with EV adoption (new vehicle market penetration).  As 
shown in Figure 2, ZEV sales as a percentage of annual car sales Statewide roughly tripled from 2017-
2021.  This would suggest that the number of charger installations in Kings County would likely require a 
greater deployment of ZEV infrastructure than the flat/linear percentage growth to meet future demand.  
Assuming the same 3-year bracket but with an annual growth rate of 2% (e.g. 7% growth by 2025, 9% 
growth by 2028, etc.) would yield 298 public chargers.  As this represents only public facing chargers, 
retailers offer charging spots and gas stations convert pumps to DCEV.  Assuming that private chargers 
represent roughly half of the total available chargers in the County (up from 30%).  If the growth of 94 
chargers is matched with a growth of 94 chargers in the private side would yield a total of 402 chargers in 
Kings County by 2035. 
 

 
Figure 2.  Statewide ZEV Sales as a Percent of Total Sales 

 
 
 
  



 

TECHNICAL MEMORANDUM III: 
KINGS COUNTY BROADBAND ANALYSIS 

   
DATE:  November 25, 2024 
TO:  Terri King \ Kings County Association of Governments 
FROM:  Yu Hong Hwang, Jim Damkowitch | DKS Associates 
SUBJECT:  Kings County RTP/SCS Update  

This memorandum summarizes the broadband subscriptions and service for block groups 
within Kings County California1.  Improved broadband access for households with poor access 
or more affordable access for households without an existing subscription provide an 
opportunity to reduce VMT and GHG emissions by increasing likelihood that workers in those 
households could telecommute and/or access other services from their home location rather 
than their work location.  Figure 1 shows the number of households without broadband 
access, normalized by total households within a block group.  At the county level: 

 ~30,000 households have a broadband subscription 

 ~14,000 households do not have a broadband subscription 

 ~6,000 households do not have access to broadband internet access out of ~47,000 
households within the county2 

The option to telecommute is estimated by using essential worker breakdown from the 
Essential Workers Code Set from the National Institute of Occupational Safety and Health 
(NIOSH) within the Centers for Disease Control and Prevention (CDC).3  These essential 
worker flags, by North American Industry Classification System (NAICS), are tied to local 
employment data to ultimately determine the number of non-essential workers that would 
have a higher likelihood of an employer provided telecommute option.  The percentage of 
non-essential workers in each block group is shown in Figure 2.  At the county level: 

 There are approximately 46,000 workers 
 There are approximately 6,000 non-essential workers 
 There are approximately 2,300 non-essential workers without broadband access 

Figure 3 shows the combination of household broadband subscriptions and non-essential 
workers with both statistics normalized by the respective household and employment totals 

 

1 American Community Survey 5 year estimates (2020) table B28011 

2 https://middle-mile-broadband-initiative.cdt.ca.gov/pages/data-and-analysis 

3 
file:///C:/Users/dock.rosenthal/Desktop/Projects/KCAG/KCAG%20GIS/Essential%20Workers%20Code%20Set%
20_%20NIOSH%20_%20CDC.html 



 

for each block group.  This map shows the specific block group locations where broadband 
infrastructure investment or a reduction in barriers to access i.e., price, is expected to have 
the most benefit. 

California is strengthening broadband connections to improve access to education, health 
services and employment opportunities throughout the state.  As shown in Figure 4, the 
Caltrans Middle-Mile Broadband Initiative (web-site: https://middle-mile-broadband-
initiative.cdt.ca.gov/pages/data-and-analysis), the cities of Avenal, Lemoore, Hanford and 
Corcoran will all be served by state highway segments identified as “Anchor Build” Fiber 
Highways.  The Middle-Mile Broadband Initiative is the first step to creating an open-access, 
middle-mile network that will build infrastructure to bring high-speed broadband service to 
unserved and underserved communities, regardless of technology used, on equal economic 
and service terms. 

First Mile 
Global internet networks 

 

Middle-Mile 
The physical infrastructure required to  
connect global internet networks with  
local networks 

 
 
 
Last Mile 
The final leg of a network that allows  
local carriers to provide service to  
homes, businesses, and community institutions 

 

During the pandemic there was substantial reduction 
in VMT due to shelter-in-place (SIP) behaviors in 
Kings County.  Generally, only essential workers traveled to work. Non-essential workers 
worked from home, substituting broadband for their commutes.  This phenomenon was 
evident in the travel data, especially during morning (AM) and evening (PM) peak travel times.  
Based on HPMS VMT estimates, daily VMT decreased in Kings County between 2019 and 2020 
by 6.5% (4,360,810 to 4,095,140).  Assuming that all of the 2,300 non-essential workers 
without broadband access will have access to broadband by 2035 and that hybrid work from 
home policies will allow these workers to work from home at least 2-3 days a week would 
result in a reduction of approximately 4635,000 VMT per day (2,300 x .5 x 2 trips x 20 
15.244miles average HBW trip length).  This VMT reduction estimate does not include potential 
VMT reductions associated with tele-shop and tele-health services that would also serve to 
reduce daily VMT5. 

 

4 KCAG Travel Demand Model 

5 Transportation Broadband Strategies to Reduce VMT and GHG Emissions, SCAG, March 25, 2022. 



 

 



 

 



 

 



 

 

 

 

Figure 4. Caltrans Middle-Mile Broadband Initiative: Roadways Identified as 
Anchor Build Fiber Highways 

  



 

TECHNICAL MEMO IV: 
INTELLIGENT TRANSPORTATION SYSTEMS (ITS) 

   
DATE:  November 25, 2024 
TO:  Terri King | Kings County Association of Governments 
FROM:  Yu Hong Hwang, Jim Damkowitch, Sylinda Villado | DKS Associates 
SUBJECT:  Kings County RTP/SCS Update  

INTELLIGENT TRANSPORTATION SYSTEMS 

This memorandum summarizes the Intelligent Transportation System (ITS) planned 
improvements in Kings County on State Routes 198, 41, and Interstate 5.  Caltrans plans four 
projects in Kings County:  two on SR 41, one on SR 198, and one on I-5.  The ITS 
improvements will span approximately 30.89 centerline miles in Kings County and over twenty 
Transportation Management System (TMS) elements.  Figures 5 and Figure 6 show the 
approximate locations of the proposed ITS improvements.  Table 1 lists the identified ITS 
projects and their centerline mile lengths. 

 

FIGURE 5.  SR 198 ITS LOCATIONS 



 

 

FIGURE 6.  SR 41 AND I5 ITS LOCATIONS 

TABLE 1.  KINGS COUNTY ITS PROJECTS 

STATE 
ROUTE 

LOCATION DESCRIPTIONS 
CENTERLINE 
MILES PER 
SEGMENT 

41 Near Kettleman City, from Quail Avenue to Nevada Avenue 4.19 

198 Exact scope still under development.  Likely in/near Armona. 6.55 

198 
Exact scope still under development.  Likely at Avenal Cutoff 
Road east of Naval Air Station Lemoore. 

9.7 

5 
Exact scope still under development.  Likely south of SR-41 
Interchange. 

10.45 

For each project, affected VMT was based on 2022 Annual daily Travel (AADT) published 
volumes by Caltrans and 2035 post processed Kings County volumes.  It is assumed that 
traffic speeds will only be affected during AM and PM peak hour and the shoulder hours of 
these peaks to a diminishing degree. 



 

The difference in volume from 2024 and 2035 and a percentage growth rate were determined 
for each affected roadway, then the AADT was added to the volume difference.  The AADT 
was divided by the base year post processed volume and multiplied to the future year post 
processed volume, to determine an average with the AADT and volume difference.  Once an 
average was found, the average was multiplied by the pre-determined percentages of the 
post processed volume. 

The percentages of the peak hour post processed volume were then multiplied by the 
centerline length of the improvement to determine the PM and AM peak hour VMT and the 1st 
and 2nd shoulder hour VMT.  The sum of all calculations was added together to determine the 
amount of VMT per day.  The assumed calculations are shown in the table below. 

The assumed benefit of the ITS projects is that they will improve traffic flow conditions 
allowing traffic speeds to slightly increase during the peak and peak shoulder hours relative 
to the baseline (i.e., no project) condition.  Given that the measure of effectiveness is speed 
and not VMT reduction, the CO2 emission reductions resulting from the ITS projects are 
computed directly. 

TABLE 2.  AM AND PM PEAK HOUR AND SHOULDER HOUR VMT 

FORMULA 

SR 41 

4.19 
Centerline 

Miles 

SR 198 

9.7 
Centerline 

Miles 

SR 198 

6.55 
Centerline 

Miles 

I5 

10.45 
Centerline 

Miles 

SUM 

12% PK HR POST-
PROCESSED VOLUME X 
LENGTH OF IMPROVEMENT 
(CENTERLINE LENGTH) = 
PM PEAK HOUR VMT 

 

5,634.11 

 

26,017.65 

 

37,345.29 

 

56,215.57 125,212.62 

10% PK HR POST-
PROCESSED VOLUME X 
LENGTH OF IMPROVEMENT 
(CENTERLINE LENGTH) = 
AM PEAK HOUR VMT 

 

4,695.09 

 

21,681.38 

 

31,121.08 

 

46,846.31 104,343.86 

10% PK HR POST-
PROCESSED VOLUME X 
LENGTH OF IMPROVEMENT 
(CENTERLINE LENGTH) = 
PM PEAK HOUR 
1ST SHOULDER HR VMT 

 

4,695.09 

 

21,681.38 

 

31,121.08 

 

46,846.31 
104,343.86 

8% PK HR POST-
PROCESSED VOLUME X 
LENGTH OF IMPROVEMENT 
(CENTERLINE LENGTH) = 
AM PEAK HOUR 
1ST SHOULDER HR VMT 

 

4,225.58 

 

17,345.10 

 

24,896.86 

 

42,161.67 
88,629.21 



 

9% PK HR POST-
PROCESSED VOLUME X 
LENGTH OF IMPROVEMENT 
(CENTERLINE LENGTH) = 
PM PEAK HOUR 2ND 
SHOULDER HR VMT 

 

3,756.07 

 

19,513.24 

 

28,008.97 

 

37,477.04 
88,755.32 

7% PK HR POST-
PROCESSED VOLUME X 
LENGTH OF IMPROVEMENT 
(CENTERLINE LENGTH) = 
AM PEAK HOUR 2ND 
SHOULDER HR VMT 

 

3,286.56 

 

15,176.96 

 

21,784.75 

 

32,792.41 
73,040.68 

SUM 26,292.51 121,415.71 174,278.03 262,339.31 584,325.57 

Based on the total affected daily VMT, Table 4 summarizes the CO2 emissions reduction 
calculation for tons per day.  As previously stated, the estimated CO2 emissions reduction 
associated with traffic flow improvements associated with ITS deployment was based on Kings 
County specific on-road mobile source emission rates. 

TABLE 3.  ITS CO2 EMISSIONS REDUCTION CALCULATION 

DATA UNITS MEASURE 

NUMBER OF TSM-RELATED 
SYSTEMS FUNDED BY 
STRATEGY 

# of TSM systems deployed 
18.00 

AFFECTED DAILY VMT VMT/day 584,000 

AVERAGE HOURLY TRAVEL 
SPEED OF THE AFFECTED 
ROADWAY NETWORK 
WITHOUT TSM 

miles/hour 

35.00 

AVERAGE HOURLY TRAVEL 
SPEED OF THE AFFECTED 
ROADWAY NETWORK WITH 
TSM 

miles/hour 

37.80 

ROADWAY TRAVEL SPEED 
EMFAC CO2 EMISSION 
FACTOR WITHOUT TSM 

g/mi 
218.02 

ROADWAY TRAVEL SPEED 
EMFAC CO2 EMISSION 
FACTOR WITH TSM 

g/mi 
209.15 

CO2 EMISSIONS REDUCTION tons/day 5.71 

 



 

TECHNICAL MEMO V: 
BICYCLE AND PEDESTRIAN 

DATE:  July 28, 2025 
TO:  Terri King | Kings County Association of Governments 
FROM:  Jim Damkowitch, Connor Wolff, Sylinda Villado | DKS Associates 
SUBJECT:  Kings County RTP/SCS Update  

BICYCLE 

The National Cooperative Highway Research Program (NCHRP) developed the “Guidelines for 
Analysis of Investments in Bicycle Facilities” in Report 552 to better understand the benefits, 
mode shift, and induced demand from creating new bicycle facilities.  These guidelines were 
utilized to analyze planned bicycle infrastructure within King County to determine the VMT 
(vehicle miles traveled) reduction from the construction of new bicycle facilities.  This technical 
memo outlines the analysis procedure and results from applying the NCHRP 552 guidelines to 
planned bicycle facilities in jurisdictions within the purview of KCAG. 

A total of 32 bicycle infrastructure projects were analyzed using the NCHRP 552 analysis 
guidelines with facilities ranging from Class I multi-use paths to Class IV separated bike lanes.  
The analysis found a total of 9,395 miles saved per day and 2,207,722 annually across KCAG 
jurisdictions. 

DATA 

 ACS 5-Year Estimates (2023) for Population by Age 
 ACS 5-Year Estimates (2023) for Commute to Work Mode Share 
 Road Centerline Feature Class (TIGER/line Shapefile) 
 Dasymetric Population for the Conterminous USA (EPA, 2020) 
 Planned Bicycle Facility Project List (KCAG) 
 Kings County Population Forecast (KCAG) 

BICYCLE FACILITY PROJECT LIST 

The project list was screened to exclude planned Class III facilities and focus the analysis on 
dedicated bicycle infrastructure.  A total of 32 projects were selected based on the future 
induced demand from each project.  Figure 1 and Figure 2 show the locations of the planned 
facilities in Lemoore and Hanford and in Corcoran, respectively.  Included in the analysis are 
10 facilities in Hanford, 17 in Lemoore, and 5 in Corcoran. 



 

 

FIGURE 1.  LEMOORE AND HANFORD PLANNED BICYCLE FACILITIES 



 

 

FIGURE 2.  CORCORAN PLANNED BICYCLE FACILITIES 

ANALYSIS PROCEDURE 

The NCHRP 552 analysis guidelines were applied in GIS using ArcGIS Pro 3.3.1 and Microsoft 
Excel.  A multi-step process in ArcGIS Pro 3.3.1 was used to determine the local population 
within three distance ranges to each project: ¼ mile, ½ mile, and 1 mile.  The analysis process 
is outlined in this section including entering the project extents into Geographic Information 
Software (GIS), determine project areas of influence, calculate induced demand, and VMT 
reduction. 

ArcGIS Pro Methodology 

The following steps require ArcGIS Pro 3.3.1 and an ESRI Network Analyst license. 

Project Areas of Influence 

This series of steps outlines the process for creating network buffers at ¼ mile, ½ mile, and 
1-mile distances.  The buffers follow the road network and are used to calculate the number 
of people that can access a given bicycle facility at each distance. 



 

1. Create polyline features for each facility in the analysis. 
2. Using the “Generate Points Along Lines” tool, produce a set of points for each project 

extent.  The points will be used as origins for the creation of network buffers along the 
road network. 

 

FIGURE 3.  GENERATE POINTS ALONG LINES TOOL 

3. Using the Service Area Layer tool, import the project facility points created in Step 2 
as Facilities: 
a.

 

FIGURE 4.  IMPORT SERVICE AREA FACILITIES 



 

b.  In the “Field Name” select the field with project names.  These will be used to 
identify the project network buffers after the Service Area Analysis has been run. 
 

4. Run the Service Area Analysis tool to create project network buffers at ¼ mile (400 
meters), ½ miles (800 meters), ¼ mile (1600 meters) distances with a 5-meter 
polygon trim distance.  The following settings must be applied: 

 

 

 

FIGURE 5.  NETWORK BUFFER SIZE SETTINGS 

 

5. After each individual run of the Service Area Analysis tool, export the “polygons” 
feature from the group layer.  These are the project network buffers and are 
overwritten each time the Service Area Analysis tool is run.  The exported features will 
have a network buffer for each project facility point. 
 

6. After each set of buffers has been created and exported, use the “Dissolve” tool to 
create one network buffer per distance per project.  These will be used to calculate the 
population that can access each project. 

The resulting network buffers are shown in the following map figures.  A ¼ mile, ½ mile, and 
1-mile network buffer has been created for each project extent to determine the population 
that can access each facility. 



 

 

FIGURE 6.  LEMOORE AND HANFORD NETWORK BUFFERS 



 

 

FIGURE 7.  CORCORAN NETWORK BUFFERS 

Project Buffer Populations 

The next steps outline the process to calculate the populations that can access each project 
facility.  The population that can access each project facility was calculated by summing the 
number of people within each project buffer.  The calculation steps are outlined below: 

1. The population was represented using the 2020 Dasymetric Population for the 
Conterminous USA developed by the US EPA.  Dasymetric estimation distributes 
population estimates at larger geographic units such as Census Blocks to 30ft2 raster 
cells based on land use.  This layer was converted to points using the Raster to Point 
tool for analysis. 
 

2. The project buffers were then dissolved into one continuous polygon at each distance 
to avoid overlapping project buffers and resulting in overestimating the population 
within the buffer extent. 
 



 

3. Using the dissolved buffers the points containing population data derived from the 
2020 Dasymetric Population Raster are then summarized using the Summarize 
Within tool.  This gives the population with each specified distance buffer (1 mile, ½ 
Mile, ¼ Mile). 
 

The resulting project populations grown to 2035 projection are shown in Table 1. 

TABLE 1.  2035 PROJECT POPULATIONS 

POPULATION 

1 MILE ½ MILE ¼ MILE 

117,582 79,420 50,630 

 

Project Induced Demand 

The induced demand from each project facility is calculated for people living at ¼ mile, ½ 
mile, and 1-mile distances from a given bike facility.  The populations for each buffer distance 
were calculated using the previous steps in the ArcGIS Pro Methodology and then adjusted 
based on: 

 Bicycle Commute Mode Share: 0.04% (2023 ACS 5-year Estimates). 
 Adult Population Percentage: 72.93% (2023 ACS 5-year estimates). 
 Children Bicycle Commute Percentage: 10.40% (National Household Travel 

Survey, 20176). 
 Distance-based likelihood multiplier for cycling uptake for each distance: 15% (1 

mile), 44% (1/2 mile), 51% (1/4 Mile). 

The resulting induced demand is summarized Table 2. 

TABLE 2.  INDUCED BICYCLE TRIP DEMAND 

BICYCLE TRIP TYPE  

TOTAL NEW BICYCLE COMMUTE TRIPS 2,521 

TOTAL NEW RECREATIONAL TRIPS 1,029 

TOTAL 3,550 

 

  

 

6 https://nhts.ornl.gov/assets/FHWA_NHTS_%20Brief_Traveltoschool_032519.pdf 



 

RESULTS 

The main drivers in VMT reduction through the NCHRP 552 methodology are project location 
and size.  Large infrastructure investments in densely populated areas have the highest 
potential for VMT reduction due to the proximity to people.  Assuming a 3.6 mile average 
round trip length, 47 weeks in the year, and 5 days of commuting per week the VMT results 
were calculated and are summarized in Table 3. 

TABLE 3.  VMT REDUCTION SUMMARY 

 VMT REDUCTION 

DAILY VMT REDUCTION FROM BIKE 
COMMUTERS 9075.60 

ANNUAL VMT REDUCTION FROM BIKE 
COMMUTERS 2,132,766.00 

DAILY VMT REDUCTION FROM 
RECREATIONAL BIKE USERS1 

555.66 

ANNUAL VMT REDUCTION FROM 
RECREATIONAL BIKE USERS1 

130,580.10 

TOTAL DAILY VMT REDUCTION FROM NEW 
BIKE USERS 

9,631.26 

TOTAL ANNUAL VMT REDUCTION FROM 
NEW BIKE USERS 

2,263,346.10 

PEDESTRIAN 

Pedestrian VMT reduction benefit was calculated using the Marshall & Garrick (2010) 
methodology approach.  This approach entails calculating the percent increase in planned 
pedestrian infrastructure relative to the current pedestrian infrastructure inventory.  An 
empirically based elasticity is then applied to the percentage increase in pedestrian 
infrastructure miles to compute the resulting change in commuter VMT reduction associated 
with mode shifts from car to walking. 

Based on KCAG’s ATP project list, an assumption of a 54% increase in pedestrian 
infrastructure is anticipated to be constructed by 2035.  Based on a study of 24 medium-sized 
California Cities with populations of between 30,000 and 100,000, the Marshall and Garrick 
approach assumes that an elasticity of 0.35% increase in walking commuting per 1% of 
sidewalk increase will occur.  Based on the KCAG travel mode, by 2035 there is an assumption 
that there will be 120,155 daily home-based work trips (HBW) that occur within the 
incorporated areas.  The estimated regional average of HBW one-way trips is assumed to be 
0.98 miles per trip (default biking trip length from the National Household Transportation 
Survey).  The calculated VMT displaced from HBW trips is assumed to be 2,403 per day which 
results to 445 commuter VMT reduction.  Applying the non-commute elasticity relationship 
relative to the commute VMT from the NCHRP 552 method (0.26057) suggests that the VMT 
displaced for non-HBW trips would add another 116 VMT reduction for a total of 560.65 VMT 
reduction per day. 



 

 

 

 


