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This technical memorandum evaluates the trip generation and need to prepare a traffic impact study (TIS) 
to analyze level of service (LOS) on the local circulation network, or vehicle miles traveled (VMT) analysis 
for the proposed warehouse building at 21801& 21823 Barton Road in the City of Grand Terrace. 

The project site encompasses 6 parcels identified as APNs 1167-121, -02, -03, -04, -07, and a portion of 
1167-121-08, and 1167-131-011. The eastern portion of the site is developed with three (3) buildings 
totaling 12,950 square feet (SF). The western portion of the building site is currently vacant with building 
pads. The proposed project will consist of the redevelopment of the existing site and the construction of an 
approximately 170,152 SF assembly and light manufacturing building which will encompass 50,326 SF of 
assembly, 115,026 SF of assembly storage, 4,800 SF of office space, 18 dock doors, and 241 auto parking 
spaces. 

Access to the project will be provided via two driveways on Barton Road. The west driveway would 
provide full access for automobiles and trucks. The east driveway would be gated and used for 
emergency vehicles access only. The project site plan is shown in Figure 1. Although 171,500 SF is 
proposed, 170, 152 SF was analyzed. However, the additional 1,348 SF would generate approximately 
four daily trips which would be negligible for the purposes of the CEQA analysis. 

The City of Grand Terrace Traffic Impact Analysis (TIA) Guidelines (July 2020) have been utilized for the 
LOS and VMT screening analyses. 

Project Trip Generation and TIA Screening 

The City of Grand Terrace TIA Guidelines list the following criteria that required for preparing TIA reports: 

 When either the AM or PM peak hour trip generation is expected to exceed 100 vehicle trips from 
the proposed development. 

 Projects that will add 51 or more trips during either the AM or PM peak hours to any intersection. 
 Any project where variations from the standards and guidelines provided in this manual are being 

proposed. 
 When determined by the City Traffic Engineer that existing or proposed traffic conditions in the 

project vicinity have unique characteristics that warrant evaluation. 

The project trip generation for the existing and proposed land uses was calculated using trip rates from the 
Institute of Transportation Engineers (ITE) Trip Generation Manual, 11th Edition. The trip generation only 
includes credit for the specialty trade contractor land uses located on the eastern portion of the site as the 
warehouses on the west side of the site were either vacant or demolished during preparation of this analysis. 
Furthermore, existing traffic counts were not taken at the site, due to the fluctuations in vacancy and uses 
during the study preparation. To determine the existing trip generation of the remaining businesses, the ITE 
trip rates for Specialty Trade Contractor were used. For the proposed project, the trip rates for 
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Manufacturing and Warehousing were used. Vehicle types (i.e. passenger cars, 2, 3, 4+-axle trucks) were 
broken down using the truck percentages from the South Coast Air Quality Management District (SCAQMD), 
Warehouse Truck Trip Study, July 14, 2014. A Passenger Car Equivalent factor was added to truck trips to 
account for the fact that trucks utilize more roadway capacity due to their size, reduced maneuverability 
and slower acceleration. The project trip generation is shown in Table 1. 

As shown in Table 1, the project would generate net 332 daily vehicle trips, net 36 AM peak hour, and net 
37 PM peak hour vehicle trips accounting for the existing use. When the passenger car equivalent (PCE) 
factors are considered, the project would generate net 473 daily vehicle trips, net 50 AM peak hour, and 
net 49 PM peak hour trips. Based on the peak hour trip generation, the project would not be required to 
prepare a LOS TIA because the Project would not: 

1. Exceed 100 vehicle trips during AM or PM peak hours. 
2. Add 51 or more trips during peak hours to any intersection. 
3. Propose variations from the given standards and guidelines. 
4. Present unique characteristics in traffic conditions warranting evaluation, as determined by the City 

Traffic Engineer.
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Figure 1: Site Plan 
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Table 1: 21801 Barton Road Trip Generation 

 

Land Use Units Daily In Out Total In Out Total
Trip Rates 

Manufacturing1
TSF 4.75 0.52 0.16 0.68 0.23 0.51 0.74

Warehousing2
TSF 1.71 0.13 0.04 0.17 0.05 0.13 0.18

Specialty Trade Contractor3
TSF 9.82 1.23 0.43 1.66 0.62 1.31 1.93

Total Proposed Project Trip Generation
Proposed Manufacturing 55.126 TSF 262 29 9 38 13 28 41
Proposed Warehousing 115.026 TSF 197 15 5 20 6 15 21
Total 459 44 14 58 19 43 62

Vehicle Mix 4 Percent

Passenger Vehicles 72.50% 333 32 10 42 14 31 45
2-Axle Trucks 4.60% 21 2 1 3 1 2 3
3-Axle Trucks 5.70% 26 2 1 3 1 3 4
4+-Axle Trucks 17.20% 79 8 2 10 3 7 10

100% 459 44 14 58 19 43 62

PCE Trip Generation5 PCE Factor

Passenger Vehicles 1.0 333 32 10 42 14 31 45
2-Axle Trucks 1.5 32 3 1 4 1 3 4
3-Axle Trucks 2.0 52 4 2 6 2 6 8
4+-Axle Trucks 3.0 237 24 6 30 9 21 30
Total PCE Trip Generation 654 63 19 82 26 61 87
Total Existing Trip Generation

Existing Trade Contractors3,6 12.950 TSF 127 16 6 22 8 17 25

Total 127 16 6 22 8 17 25

Vehicle Mix 4 Percent

Passenger Vehicles 72.50% 92 11 5 16 6 12 18
2-Axle Trucks 4.60% 6 1 0 1 0 1 1
3-Axle Trucks 5.70% 7 1 0 1 0 1 1
4+-Axle Trucks 17.20% 22 3 1 4 2 3 5

100% 127 16 6 22 8 17 25

PCE Trip Generation5 PCE Factor

Passenger Vehicles 1.0 92 11 5 16 6 12 18
2-Axle Trucks 1.5 9 2 0 2 1 1 2
3-Axle Trucks 2.0 14 2 1 3 1 2 3
4+-Axle Trucks 3.0 66 8 3 11 6 9 15
Total PCE Trip Generation 181 23 9 32 14 24 38

Total Net New Trip Generation 332 28 8 36 11 26 37
Total Net New PCE Trip Generation 473 40 10 50 12 37 49
Total Net Passenger Vehicle Trip Generation 241 21 5 26 8 19 27
TSF = Thousand Square Feet

PCE = Passenger Car Equivalent
1 Trip rates from the Institute of Transportation Engineers, Trip Generation Manual,11th Edition, 2021 . Land Use Code 140 - Manufacturing.
2
 Trip rates from the Institute of Transportation Engineers, Trip Generation Manual,11th Edition, 2021 . Land Use Code 150 - Warehousing.

3 Trip rates from the Institute of Transportation Engineers, Trip Generation Manual,11th Edition, 2021 . Land Use Code 180 - Specialty Trade 
Contractor.
4 Vehicle Mix for Warehouse (Without Cold Storage), South Coast Air Quality Management District (SCAGMD), Warehouse Truck Trip Study 
Data Results and Usage, Stakeholder Working Group, Presentation, July 17, 2014.

6 
Existing Trade Contractors include tenants on the east side of the project site (Nu-Ray Metals and Houston & Harris PCS, Inc.).

5 Passenger Car Equivalent (PCE) factors from San Bernardino County CMP, Appendix B - Guidelines for CMP Traffic Impact Analysis Reports 
in San Bernardino County, 2016

AM Peak Hour PM Peak Hour
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VMT Screening Analysis 

Senate Bill (SB) 743 was signed by Governor Brown in 2013 and required the Governor’s Office of Planning 
and Research (OPR) to amend the CEQA Guidelines to provide an alternative to LOS for evaluating 
Transportation impacts. SB743 specified that the new criteria should promote the reduction of greenhouse 
gas emissions, the development of multimodal transportation networks and a diversity of land uses. The bill 
also specified that delay-based level of service could no longer be considered an indicator of a significant 
impact on the environment. In response, Section 15064.3 was added to the CEQA Guidelines beginning 
January 1, 2019. Section 15064.3 - Determining the Significance of Transportation Impacts states that 
Vehicle Miles Traveled (VMT) is the most appropriate measure of transportation impacts and provides lead 
agencies with the discretion to choose the most appropriate methodology and thresholds for evaluating VMT. 
Section 15064.3(c) states that the provisions of the section shall apply statewide beginning on July 1, 2020. 

The City’s TIA Guidelines provide criteria for projects that would be considered to have a less-than significant 
impact on VMT and therefore could be screened out for further analysis. If a project meets one of the 
following criteria, then the VMT impact of the project is considered less-than significant and no further 
analysis of VMT would be required: 

1. Transit Priority Area (TPA) Screening 
2. Low VMT Area Screening 
3. Project Type Screening 

The applicability of each criteria to the proposed project is discussed below: 

Screening Criteria 1 - Transit Priority Area (TPA) Screening: According to the City’s Guidelines, projects 
located in a TPA may be presumed to have a less than significant impact. The project is not located in a TPA, 
therefore the project would not satisfy the requirements of Screening Criteria 1 – TPA screening. 

Screening Criteria 2 - Low VMT Area Screening: The City’s Guidelines include a screening threshold for 
projects located in a low VMT generating area. The project’s site was evaluated using the SBCTA VMT 
Screening Tool (SBCTA VMT Screening Tool (arcgis.com)). A low VMT area is defined as an individual traffic 
analysis zone (TAZ) where total daily Origin/Destination VMT per service population is lower than the City 
average total daily Origin/Destination VMT per service population. As shown in Figure 2, the City average 
total daily Origin/Destination VMT per service population is 29.4, The VMT per service population for the 
project’s TAZ is 50.1, 70.41% above the City baseline. Therefore, the VMT per service population of the 
project zone is above the threshold of 29.4 and would not meet Screening Criteria 2. 

Screening Criteria 3 – Project Type Screening: As per the City’s TIA Guidelines, local serving retail projects 
less than 50,000 square feet may be presumed to have a less than significant impact absent substantial 
evidence to the contrary. These types of projects include local parks, local serving retail, day care centers 
and student housing. 

Additionally, the proposed project generating less than 110 daily vehicle trips would be presumed to have 
a less than significant VMT impact. As shown in Table 1, the project would generate 241 daily net passenger 
vehicle trips. Therefore, Criteria 3 would not apply. 

Required Analysis Summary 

As shown in Table 1, the project would generate net 332 daily vehicle trips, net 36 AM peak hour, and net 
37 PM peak hour vehicle trips accounting for the existing use. When the PCE factors are considered, the 
project would generate net 473 daily vehicle trips, net 50 AM peak hour, and net 49 PM peak hour trips. 
The City’s TIA Guidelines indicate that projects would not be required to prepare a LOS TIA because the 
Project would not: 

1. Exceed 100 vehicle trips during AM or PM peak hours. 
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2. Add 51 or more trips during peak hours to any intersection. 
3. Propose variations from the given standards and guidelines. 
4. Present unique characteristics in traffic conditions warranting evaluation, as determined by the City 

Traffic Engineer. 

The City’s TIA Guidelines provide impact thresholds and screening thresholds to determine if projects would 
require a VMT analysis. If a project meets the following criteria, then the VMT impact of the project is 
considered less-than significant and no further analysis of VMT would be required: 

1. Transit Priority Area (TPA) Screening 
2. Low VMT Area Screening 
3. Project Type Screening 

The project would not meet any of the aforementioned VMT Screening Criteria; therefore, further analysis 
of VMT would be required. 
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Figure 2: Low VMT Area Screening 
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VMT Analysis Methodology 

A VMT analysis was prepared using the City’s Guidelines for VMT analyses. The analysis was prepared 
using the San Bernardino County Transportation Analysis Model (SBTAM) (hereafter referred to as “Model”). 

As noted above, the project is located within a Model Traffic Analysis Zone, (hereafter referred to as “Zone”), 
TAZ 53769201. The potential employment generated by the project was calculated using a rate of Light 
Manufacturing and Warehouse average square feet per employee from Employment Density Study Summary 
Report by SCAG, October 31, 2001. Land use category ‘Light Manufacturing’ would yield 1 employee per 
705 square feet. Land use category ‘Warehouse’ would yield 1 employee per 1,195 square feet. Based 
on this rate, the proposed project would have a total of 174 (78 in Light Manufacturing and 96 in 
Warehouse) employees. The project employment was entered into Zone 53769201. 

The Model includes validated scenarios for 2016 and 2040. These scenarios have been validated using 
existing 2016 traffic counts. Data for years between 2016 and 2040 can be extrapolated using linear 
interpolation between the 2016 and 2040 Model output. The County of San Bernardino Transportation 
Impact Study Guidelines (July 2019) Section 4.1 Analysis Methodology states that user should use linear 
interpolation between the base year and future year model projection horizons to estimate VMT per 
person/employee for the region. The Model was run for the base year (2016) and future year (2040) 
without and with-project conditions (i.e. four full Model runs). 

VMT was then evaluated using the Origin-Destination (OD) matrices found in the Model output. The OD 
matrices do not include trip purpose, but are broken down by vehicle type (i.e. passenger vehicles, light 
heavy-duty trucks, heavy heavy-duty trucks, etc.). 

As noted below under the discussion of significance thresholds, the City significance threshold is based on the 
OD data. To determine VMT, the OD trips were multiplied by the trip lengths to determine the VMT. The OD 
VMT is divided by the service population (employment plus population) to determine the OD VMT per service 
population. 

VMT Significance Threshold 

The significance criteria from the City’s Guidelines are as follows: 

A project would result in a significant project generated VMT impact the following conditions is satisfied: 

- The baseline project generated VMT per service population exceeds the County of San Bernardino 
baseline VMT per service population, or 

- The cumulative project generated VMT per service population exceeds the County of San Bernardino 
baseline VMT per service population. 

The project’s effect on VMT (i.e. the project’s potential to increase or decrease total VMT within the region) 
would be considered significant if the following conditions is satisfied: 

- The cumulative link-level boundary (City of Grand Terrace) VMT increases under the plus project 
condition compared to the no project condition. 

As per the City’s TIA Guidelines, the project is consistent with the RTP/SCS, then the cumulative impacts is 
considered less than significant. Therefore, the baseline project generated VMT per service population is the 
only significant criteria. 
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Project VMT Evaluation 

The VMT analysis results per the City significance criteria is shown in Table 2. As shown Table 2, the project 
would have a significant project impact on VMT based on the Countywide average for Service Population 
under baseline condition. The project VMT/Service Population would be 6.43 percent above the County 
baseline threshold; therefore, would result in a significant project generated VMT impact. 

Table 2: VMT Analysis of Project Impact per City Guidelines 

 

 

VMT Mitigation Analysis 

The City’s TIA Guidelines state that mitigation to reduce VMT impacts could include the following but are not 
limited to: 

- Modify the project’s-built environment characteristics to reduce VMT generated by the project. 

- Implement transportation demand management (TDM) measures to reduce VMT generated by the 
project. 

- Participate in a VMT fee program and/or VMT mitigation exchange/banking program (if they exist) 
to reduce VMT from the project or other land uses to achieve acceptable levels. 

Here, proposed mitigation measures and the effectiveness of such mitigation measures were determined 
using the methodology provided in California Air Pollution Control Officers Association (CAPCOA) Handbook 

2016 2040 2023
Project Zone VMT 31,163 48,341 36,173
TAZ 53769201 Employment 749 799 764
TAZ 53769201 Population 43 1,437 450
Project VMT/Service Population 39.3 21.6 29.8

County of San Bernardino 
VMT 80,087,579 110,213,584 88,874,330
County Employment 790,575 1,028,047 859,838
County Population 2,140,539 2,721,775 2,310,066
County VMT/Service Population 27.3 29.4 28.0

Baseline Threshold
Baseline 

Proj VMT/SP

% 
Above/Below 

Threshold
Baseline 

VMT Impact?

28.0 29.8 6.43% Yes
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for Analyzing Greenhouse Gas Emission Reductions, Assessing Climate Vulnerabilities, and Advancing Health 
and Equity (hereafter CAPCOA Guidance)1. 

To mitigate the significant VMT impact, implementation of a Commute Trip Reduction (CTR) program with 
mandatory reporting and monitoring requirements is proposed. 

Implement a Commute Trip Reduction (CTR) Program (CAPCOA Mitigation T-6). A CTR program 
is composed of TDM measures that would discourage single-occupancy vehicle trips and encourage 
alternative modes of transportation such as carpooling, transit, walking and biking. The CAPCOA Guidance 
indicates that a mandatory CTR program that includes monitoring and reporting requirements can result in 
a decrease in VMT of up to 26 percent. The potential 26 percent VMT reduction is based on the Genentech 
South San Francisco Campus TDM and Parking Report, November 2014 Survey, prepared by Nelson 
Nygaard. The Nelson Nygaard study tracks the yearly effectiveness of the Genentech TDM program and 
includes data from 2006 to 2014. This data indicates a 25.68 percent reduction in drive alone commute 
trips resulting from implementation of the TDM program. 

Table T-3.1 in the CAPCOA Guidance shows the average transit and vehicle mode share by core statistical 
area. This is the percentage of commuters who travel to and from work using transit or personal vehicle for 
different areas throughout the state of California. The baseline vehicle mode share for the San Francisco-
Oakland-Hayward area, which includes the Genentech campus, is 86.96 percent, while the baseline vehicle 
mode share for the Riverside-San Bernardino-Ontario area, which includes the project site, is 96.88 percent. 
By accounting for the difference in vehicle mode share within these areas, the effectiveness of a CTR program 
can be calculated, and thus a similar CTR program in the Riverside-San Bernardino-Ontario area would be 
11.4 percent less effective than the San Francisco-Oakland-Hayward area. This is due to various factors, 
including (1) a lower availability of transit; (2) longer commute distances, making bicycle commuting less 
feasible and/or attractive to commuters; and (3) higher overall automobile mode share. Taking these factors 
into consideration, it is possible that a similar CTR program to the Genentech program could reduce commute 
VMT by up to 23.0 percent, rather than 26 percent as experienced in South San Francisco. It should also be 
noted that a CTR Program would only affect commute VMT, which per CAPCOA is approximately 60% of 
overall VMT. Therefore, the overall VMT reduction associated with implementation of a CTR program would 
be 13.82 percent, not 23.0 percent. 

CAPCOA notes that Measure T-6 is applicable to Urban and Suburban locations. Examples of suburban 
locations provided in the CAPCOA guidance include Malibu, Davis and Santee, which have a population 
density of 507, 6,703, and 3,750 people per square mile. The City of Grand Terrace has a population 
density of 3,590 people per square mile. In contrast, examples of a Rural area cited in CAPCOA include 
Coronado and Mather which have population densities of 2,587 and 476 people per square mile. The City 
of Grand Terrace currently falls within the population density of the three communities cited as suburban 
and would have a higher population density as it continues to build out. 

MM T-1: The project would implement a mandatory CTR program to encourage employees carpooling, 
taking transit, walking and biking to work. Calculations assume that 100 percent of employees are eligible. 
The CTR program should include the following elements: 

1. Transit Subsidies (effectiveness is calculated based on the ratio of transit subsidy to total cost of 
transit, therefore the subsidy should cover most if not all of the cost of riding transit). 

2. Incentives for walking and bicycling to work. This could include a daily cash incentive or other 
incentive such as ability to earn credit towards prizes or gift cards. It should be noted that few 

 
1 California Air Pollution Control Officers Association (CAPCOA), Handbook for Analyzing Greenhouse Gas Emission 
Reductions, Assessing Climate Vulnerabilities, and Advancing Health and Equity, December 2021. 
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pedestrian or bicycle facilities existing within the project area, and likely this option would be utilized 
by a low number of employees. 

3. Incentives for carpooling or vanpooling such as priority parking spaces and/or a daily or monthly 
stipend for participants. Additional incentives for carpool and/or vanpool drivers could also be 
provided. 

4. Preferred parking for carpool or vanpool vehicles. 

5. Guaranteed ride home program to ensure employees who commute by public transportation, 
carpool or vanpool can return home if needed. This could be implemented through an on-site 
carshare program, or subsidies for taxi or Uber/Lyft services. 

6. On-site Commute Trip Reduction Marketing. A CTR Marketing strategy includes information sharing 
and marketing to promote and educate employees about their travel choices to the employment 
location. This measure would require an on-site employee transportation coordinator and commuter 
information services, and on-site or online transit pass sales.  

To comply with components 2, 3, 5, and 6 of MM T-1, tenants of the project could participate in the IE 
Commuter program (iecommuter.org). IE Commuter is a program of the Riverside County Transportation 
Commission (RCTC) and the San Bernardino County Transportation Authority (SBCTA). The IE Commuter 
program includes rideshare matching, reimbursed guaranteed ride home, commuter incentives for 
participation and vanpool subsidies. IE commuter also provides a website for employee participants to track 
their participation and reporting tools for employers. The program and reporting tools comply with SCAQMD 
Rule 2202, which applies to employers over 500 employees. Information about the program and a sample 
Commute Activity Report are attached. 

Mitigation Monitoring and Supplemental Measures 

Monitoring of the program should be conducted by the onsite transportation coordinator and an annual 
report shall be provided to the City. The report shall include a summary of the current CTR program, the 
number of employees participating in the program, summary of any partnerships with outside agencies such 
as IE Commuter, and total amount of subsidies provided by type. If project tenants choose to comply with 
MM T-1 via participation in the IE Commuter program, then the Commute Activity Report provided by IE 
Commuter shall be sufficient for annual reporting. 

Measures not Applicable to Project 

Additional mitigation measures are provided in the CAPCOA guidance. The measures were evaluated to 
determine their applicability to the project. It was determined that the remaining measures would have 
limited applicability based on the project type or location. The measures are grouped into six categories: 

- Land Use: These measures are intended to promote increased density, transit-oriented development, 
affordable and below market rate housing and improve street connectivity. Due to the type of the 
project and rural nature of the project area, these measures would not provide meaningful reductions 
in the project generated VMT. 

- Trip Reduction Programs: These measures are already incorporated into the project via MM T-1. 

- Parking or Road Pricing/Management: These measures would increase the availability of electric 
vehicle charging, would limit parking supply and would implement paid parking for residents and 
employees. Due to the nature of the development and the project area, these measures would not 
be feasible. 

- Neighborhood Design:  These measures would promote improvements to the bicycle and pedestrian 
network, and implementation of carshare, bikeshare and scootershare programs. Due to the very 
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low mode share for alternative modes of travel, these measures would not result in meaningful 
reductions to the project VMT. 

Clean Vehicles and Fuels: This measure would promote the use of cleaner-fuel vehicles. While the measure 
could result in greenhouse gas emissions reductions, the effect on VMT would be negligible. 

VMT with Mitigation 

The VMT reduction resulting from providing a ridesharing program is calculated using the following equation: 

T-6 Implement Commute Trip Reduction (CTR) Program (Mandatory Implementation and Monitoring): A = B 
x C x D, where A is the percent reduction in commute VMT, B is the percent of employees eligible for program 
(assumed to be 100%), C is the percent reduction in vehicle mode share of employee commute trips (defined 
by CAPCOA as 26%), and D is the adjustment from vehicle mode share to commute VMT (defined by 
CAPCOA as 1). As noted previously, the calculation has been adjusted to account for the reduced vehicle 
mode share in the Riverside-San Bernardino-Ontario Core-Based Statistical Area when compared to the 
vehicle mode share in the San Francisco-Oakland-Hayward statistical area. Therefore, the calculated 
reduction would be A = 100% x 26% x 1 = 26%. As noted above, the calculated reduction is 11.4 percent 
less effective to account for an increased vehicle mode share in San Bernardino County, therefore the 
maximum reduction from a CTR program is calculated be 23% of commute VMT or 13.82 percent reduction 
in total VMT. The calculated VMT reduction is shown in Table 3. 

As seen in Table 2, the project’s cumulative VMT per service population is forecast to be 6.43% above the 
County significance threshold. Implementation of the Individual Trip Reduction Program (T6) would reduce 
VMT by 13.82%. The total VMT per service population reduction from the proposed mitigation would be 
from 29.8 to 25.82, which is lower than the 28.0 threshold. Therefore, with implementation of the mitigation 
measures (MM T-1), the project VMT impacts would result in a less than significant impact with mitigation 
incorporated. 

If you have any questions about this information, please contact me at (949) 794-1180 or 
daji@epdsolutions.com. 
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Table 3: Transportation Mitigation Measures and VMT Reduction Calculations 

 

Max 
Reduction in 
Overall VMT 

(%)1

Max 
Reduction 

in Commute 
VMT (%)

Formula Comments

Calculated 
Reduction in 

VMT (%)1

Calculated 
Reduction in 

Commute VMT 
(%)

T-6 Implement Commute Trip Reduction Program 

(Mandatory Implementation and Monitoring)2
15.6% 26.0%

A = B * C * D, where B = Percent of employees eligible for program,  
C = Percent reduction in vehicle mode share of employee commute 
trip, D = Adjustment from vehicle mode share to commute VMT

The project would implement a mandatory CTR 
program to encourage employees carpooling, 
taking transit, walking and biking to work. 
Calculation assumes that 100 percent of employees 
are eligible. Maximum reduction would be the best 
case in areas with high transit ridership and 
frequency. The calculation uses a lower 
effectiveness in San Bernardino County than 
indicated in CAPCOA guidance. The baseline 
vehicle mode share for the Riverside-San 
Bernardino-Ontario area is 11.4 percent higher 
than the San Francisco-Oakland-Hayward area. 
Therefore a TDM program in this area is likely to be 
11.4 percent less effective than the maximum.

13.82% 23.04%

13.82% 23.04%

Mitigation Measure 
(Number corresponds to the CAPCOA Handbook)

Trip Reduction Programs (maximum reduction of 45% commute VMT)

2 Percent reduction has been calculated assuming a lower effectiveness in San Bernardino County than indicated in CAPCOA guidance. The baseline vehicle mode share for the Riverside-San Bernardino-Ontario area is 11.4 percent higher than the 
San Francisco-Oakland-Hayward area. Therefore a TDM program in this area is likely to be 11.4 percent less effective. This measure is shown for comparison purposes and is not counted in the Total VMT Reduction from Trip Reduction Programs.

1 Per CAPCOA overall VMT reduction is approximately 60% of commute VMT reduction.

Total VMT Reduction from All Subsectors3
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T-6. Implement Commute Trip Reduction Program 

(Mandatory Implementation and Monitoring)  
 

GHG Mitigation Potential 

Up to 26.0% of GHG 

emissions from project/site 

employee commute VMT 

Co-Benefits (icon key on pg. 34) 

      

      

       

Climate Resilience 

Commute trip reduction programs could 

result in less traffic, potentially reducing 

congestion or delays on major roads during 

peak AM and PM traffic periods. When this 

reduction occurs during extreme weather 

events, it better allows emergency 

responders to access a hazard site. Lower 

transportation costs would also increase 

community resilience by freeing up resources 

for other purposes. 

Health and Equity Considerations 

Design of CTR programs needs to consider 

existing mobility options in diverse 

communities and ensure equitable access 

and benefit to all employees.  

 

Measure Description 

This measure will implement a mandatory CTR program with 

employers. CTR programs discourage single-occupancy vehicle 

trips and encourage alternative modes of transportation such as 

carpooling, taking transit, walking, and biking, thereby reducing 

VMT and GHG emissions. 

Subsector 

Trip Reduction Programs 

Locational Context 

Urban, suburban 

Scale of Application 

Project/Site 

Implementation Requirements 

The mandatory CTR program must include all other elements (i.e., 

Measures T-7 through T-11) described for the voluntary program 

(Measure T-5) plus include mandatory trip reduction requirements 

(including penalties for non-compliance) and regular monitoring 

and reporting to ensure the calculated VMT reduction matches the 

observed VMT reduction. 

Cost Considerations  

Employer costs may include recurring, direct costs for transit 

subsidies, capital and maintenance costs for alternative 

transportation infrastructure, and labor costs for staff to manage 

the program. If the local municipality has a mandatory VMT 

reduction ordinance, additional employer costs could include non-

compliance penalties if the municipality fines CTR programs that 

do not meet a VMT goal. Municipal costs may include the labor 

costs for government staff to track the efficacy of the program, 

which may be outweighed by revenue generated from fines 

collected from non-compliant businesses.  

Expanded Mitigation Options 

This program typically serves as a complement to the more 

effective workplace CTR measures, such as pricing workplace 

parking (Measure T-12) or implementing employee parking “cash-

out” (Measure T-13). 

 

 

26% 

Photo Credit: University of Manitoba, 2018 
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T-6. Implement Commute Trip Reduction Program (Mandatory 

Implementation and Monitoring) 
 

GHG Reduction Formula 

A = B × C × D 

GHG Calculation Variables 

ID Variable Value Unit Source 

Output 

A Percent reduction in GHG emissions from 

project/site employee commute VMT 

0–26.0 % calculated 

User Inputs 

B Percent of employees eligible for program 0–100  % user input 

Constants, Assumptions, and Available Defaults 

C Percent reduction in vehicle mode share of 

employee commute trips 

-26 % Nelson\Nygaard 

Consulting 

Associates 2015  

D Adjustment from vehicle mode share to 

commute VMT 

1 unitless assumed 

Further explanation of key variables: 

▪ (B) – This refers to the percent of employees that would be able to participate in the 

program. This will usually be 100 percent. Employees who might not be able to participate 

could include those who work nighttime hours when transit and rideshare services are not 

available or employees who are required to drive to work as part of their job duties. This 

input does not refer to the percent of employees who participate in the program. 

▪ (C) – A multiyear study of mode share on Genentech’s South San Francisco campuses 

tracked the long-run change in employee commute mode share with implementation of 

mandatory CTR. Between 2006 and 2014, employee vehicle mode share (includes 

single-occupied vehicles and carpools) decreased from approximately 90 percent to 64 

percent, which is a 26 percent reduction (Nelson\Nygaard Consulting Associates 2015). 

▪ (D) – The adjustment factor from vehicle mode share to commute VMT is 1. This assumes 

that all vehicle trips will average out to typical trip length. Thus, it can be assumed that a 

percentage reduction in vehicle trips will equal the same percentage reduction in VMT. 

GHG Calculation Caps or Maximums 

Measure Maximum 

(Amax) The maximum GHG reduction from this measure is 26 percent. This maximum 

scenario is presented in the below example quantification. 

Subsector Maximum 

( ∑ A
max

T-5 through T-13
≤45%) This measure is in the Trip Reduction Programs subsector. This 

subcategory includes Measures T-5 through T-13. The employee commute VMT reduction from 

the combined implementation of all measures within this subsector is capped at 45 percent.  
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T-6. Implement Commute Trip Reduction Program (Mandatory 

Implementation and Monitoring) 
 

Mutually Exclusive Measures 

If this measure is selected, the user may not also take credit for Measure T-5, which 

represents the same implementation activities as Measure T-5, except that the CTR program 

would be mandatory. Users should select either Measure T-5 or T-6. 

If this measure is selected, the user may not also take credit for Measures T-7 through T-11. 

Measure T-6 accounts for the combined GHG reductions achieved by each of these 

individual measures. To combine the GHG reductions from T-6 with any of these measures 

would be considered double counting. However, the user may take credit for Measure T-12 

and T-13 within the larger CTR subcategory, so long as the combined VMT reduction does 

not exceed 45 percent, as noted above. 

Example GHG Reduction Quantification 

The user reduces employee commute VMT by requiring that the employer of the proposed 

project offer a mandatory CTR program to their employees. In this example, the percent of 

employees eligible (B) is 100 percent, which would reduce GHG emissions from employee 

commute VMT by 26 percent.  

Quantified Co-Benefits 

 Improved Local Air Quality 

The percent reduction in GHG emissions (A) would be the same as the percent 

reduction in NOX, CO, NO2, SO2, and PM. Reductions in ROG emissions can be 

calculated by multiplying the percent reduction in GHG emissions (A) by an 

adjustment factor of 87 percent. See Adjusting VMT Reductions to Emission 

Reductions above for further discussion. 

 Energy and Fuel Savings 

The percent reduction in vehicle fuel consumption would be the same as the percent 

reduction in GHG emissions (A).  

 VMT Reductions 

The percent reduction in VMT would be the same as the percent reduction in GHG 

emissions (A). 

Sources  

▪ Nelson/Nygaard Consulting Associates. 2015. Genentech–South San Francisco Campus TDM and 

Parking Report. June. Available: http://ci-ssf-

ca.granicus.com/MetaViewer.php?view_id=2&clip_id=859&meta_id=62028. Accessed: January 2021. 

A = 100% × -26% × 1= -26% 
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