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8.0  APPENDICES 
 
The following Appendices incorporate the extent of materials used to support the 
development of the WRCOG TUMF Nexus Study and, where appropriate, specifically 
the 2016 Update.  The respective Appendices also incorporate an explanation of the 
methodology and assumptions used to develop the various elements of the Nexus 
Study.   
 
These Appendices represent a compilation of materials derived from a variety of 
technical resources.  Each of the following Appendices relate to the development of a 
specific element of the Nexus Study.  These Appendices are as follows: 
 
Appendix A - List of TUMF Committees 
Appendix B - Western Riverside County Population and Employment Growth 2012 – 

2040  
Appendix C - Western Riverside County Traffic Growth 2012 – 2040 
Appendix D - Western Riverside County Transit System Ridership 2012 – 2040 
Appendix E - Western Riverside County Regional System of Highways and Arterials 

Performance Measures 
Appendix F - TUMF Network Cost Assumptions 
Appendix G - TUMF 2016 Program Update Disposition of Network Change Requests  
Appendix H - TUMF Network Cost Estimate and Evaluation 
Appendix I - Western Riverside County Regional Trip Distribution 
Appendix J - Western Riverside County Regional Trip Purpose 
Appendix K - Residential Fee Calculation  
Appendix L - Non-Residential Fee Calculation  
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Appendix A - List of TUMF Committees 
 

WRCOG Executive Committee 
 
Deborah Franklin (Chairperson) City of Banning 
Chuck Washington (Vice-Chairperson) County of Riverside Dist. 3 
Bonnie Wright (Second Vice-Chairperson) City of Hemet 
Lloyd White City of Beaumont 
Jeff Hewitt City of Calimesa 
Jordan Ehrenkranz City of Canyon Lake 
Eugene Montanez City of Corona 
Adam Rush City of Eastvale 
Bonnie Wright City of Hemet 
Laura Roughton City of Jurupa Valley 
Brian Tisdale  City of Lake Elsinore 
John Denver City of Menifee 
Yxstian Gutierrez City of Moreno Valley 
Kelly Seyarto City of Murrieta 
Kevin Bash City of Norco 
Rita Rogers City of Perris 
Rusty Bailey City of Riverside 
Crystal Ruiz City of San Jacinto 
Mike Naggar City of Temecula 
Ben Benoit (Past Chairperson) City of Wildomar 
Kevin Jeffries County of Riverside Dist. 1 
John Tavaglione County of Riverside Dist. 2 
Marion Ashley County of Riverside Dist. 5 
David Slawson Eastern Municipal Water District 
Brenda Dennstedt Western Municipal Water District 
Robert Martin Morongo Band of Mission Indians  
Judie White Riverside County Superintendent of Schools 

(ex-officio) 
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WRCOG Technical Advisory Committee 
 
Gary Nordquist (Chairperson) City of Banning 
George Johnson (Vice-Chairperson) County of Riverside  
Alex Meyerhoff (Second Vice-Chairperson)   City of Hemet 
Todd Parton City of Beaumont 
Bonnie Johnson City of Calimesa 
Aaron Palmer City of Canyon Lake 
Darrell Talbert City of Corona 
Michele Nissen City of Eastvale 
Gary Thompson City of Jurupa Valley 
Grant Yates City of Lake Elsinore 
Jeff Wyman City of Menifee 
Michelle Dawson City of Moreno Valley 
Kim Summers City of Murrieta 
Andy Okoro City of Norco 
Richard Belmudez City of Perris 
John Russo City of Riverside 
Rob Johnson City of San Jacinto 
Aaron Adams City of Temecula 
Alex Diaz City of Wildomar 
Roxanne Rountree Eastern Municipal Water District 
John Rossi Western Municipal Water District 
Danielle Wheeler March Joint Power Authority 
Roger Meyer Morongo Band of Mission Indians  
Matt Snellings Riverside County Office of Education 
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WRCOG Planning Directors’ Committee 
 
Patty Nevins (Chairperson) City of Banning 
Deanna Elliano (Vice-Chairperson)  City of Hemet 
Charissa Leach (Second Vice-Chairperson) County of Riverside 
Rebecca Deming City of Beaumont 
Keith Gardner City of Calimesa 
Jim Morrisey City of Canyon Lake 
Joanne Coletta City of Corona 
Eric Norris City of Eastvale 
Deanna Elliano City of Hemet 
Tom Merrell City of Jurupa Valley 
Richard MacHott  City of Lake Elsinore 
Jeff Wyman City of Menifee 
Richard Sandzimier City of Moreno Valley 
Cynthia Kinser City of Murrieta 
Steve King City of Norco 
Clara Miramontes City of Perris 
Doug Darnell City of Riverside 
Sharon Paisley City of San Jacinto 
Luke Watson City of Temecula 
Matthew Bassi (Past Chairperson) City of Wildomar 
Dan Fairbanks March Joint Powers Authority 
Shane Helms Morongo Band of Mission Indians 
Rohan Kuruppu Riverside Transit Agency 
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WRCOG Public Works Committee 
 
Art Vela (Chairperson) City of Banning 
Patricia Romo (Vice-Chairperson) County of Riverside 
Kristen Jensen (Second Vice-Chairperson) City of Hemet 
Amer Jakher City of Beaumont 
Mike Thornton City of Calimesa 
Margaret Morison City of Canyon Lake 
Nelson Nelson City of Corona 
Joe Indrawan City of Eastvale 
Steve Loriso City of Jurupa Valley 
Brad Fagrell City of Lake Elsinore  
Jonathan Smith City of Menifee 
Ahmad Ansari City of Moreno Valley 
Bob Moehling City of Murrieta 
Chad Blais City of Norco 
Habib Motlagh City of Perris 
Kris Martinez City of Riverside 
Lynn Merrill City of San Jacinto 
Patrick Thomas City of Temecula 
Dan York (Past Chairperson) City of Wildomar 
Dan Fairbanks March Joint Powers Authority 
Shirley Medina Riverside County Transportation Commission 
Rohan Kuruppu Riverside Transit Agency 
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WRCOG Finance Directors’ Committee 
 
Rochelle Clayton (Chairperson) City of Banning 
Ed Corser (Vice-Chairperson) County of Riverside 
Jessica Hurst (Second Vice-Chairperson) City of Hemet 
Melana Taylor City of Beaumont 
Bonnie Johnson City of Calimesa 
Terry Shea City of Canyon Lake 
Kerry Eden City of Corona 
James Riley City of Eastvale 
Alan Kreimeier City of Jurupa Valley 
Shannon Buckley City of Lake Elsinore  
Bruce Foltz City of Menifee 
Marshall Eyerman City of Moreno Valley 
Londa Bock-Helms City of Murrieta 
Gina Schuchard City of Norco 
Jennifer Erwin City of Perris 
Scott Miller City of Riverside 
Thomas Prill City of San Jacinto 
Jennifer Hennessy City of Temecula 
James Riley (Past Chairperson) City of Wildomar 
Charles Turner Eastern Municipal Water District 
Rod LeMond Western Municipal Water District 
Matthew Schenk March Joint Power Authority 
Steve Garwood Morongo Band of Mission Indians  
Teresa Hyden Riverside County Office of Education 
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Appendix B - Western Riverside County Population and Employment Growth 2008 – 2035 
 
Although a variety of alternate demographic information is available for the purpose of 
quantifying population and household growth in Western Riverside County, it was 
determined that the data developed by SCAG to support the 2016 RTP/SCS 
represented the most comprehensive source of socioeconomic data for Riverside 
County.  For this reason, the SCAG 2016 RTP/SCS demographic information was utilized 
to support this update of the TUMF Nexus.  The data provided by SCAG and used as the 
basis for the Nexus Update is summarized in this Appendix.   
 
The SCAG employment data for 2012 and 2040 was provided for thirteen employment 
sectors consistent with the California Employment Development Department (EDD) 
Major Groups including: Farming, Natural Resources and Mining; Construction; 
Manufacturing; Wholesale Trade; Retail Trade; Transportation, Warehousing and Utilities; 
Information; Financial Activities; Professional and Business Service; Education and Health 
Service; Leisure and Hospitality; Other Service; and Government.  For the purposes of 
the Nexus Study, the EDD Major Groups were aggregated to Industrial (Farming, Natural 
Resources and Mining; Construction; Manufacturing; Wholesale Trade; Transportation, 
Warehousing and Utilities), Retail (Retail Trade), Service (Information; Financial Activities; 
Professional and Business Service; Education and Health Service; Leisure and Hospitality; 
Other Service) and Government/Public Sector (Government). These four aggregated 
sector types were used as the basis for calculating the fee as described in Section 6.2.   
This Appendix includes tables detailing the EDD Major Groups and corresponding North 
American Industry Classification System (NAICS) Categories that are included in each 
non-residential sector type. 
 
To support the development of the TUMF Nexus Study and the determination of the 
TUMF Schedule of Fees, and in particular to support the RivTAM analysis required as part 
of the study effort, the SCAG 2016 RTP/SCS SED required redistribution from the SCAG 
TAZ structure into the RivTAM TAZ structure for the entire RivTAM modeling region.  In the 
RivTAM model, there are 5,571 TAZs, among which 40 are external zones and 93 are 
spare zones with no associated SED. Of the remaining 5,438 zones 1,807 are within 
Riverside County, and 3,631 are outside Riverside County. Based on the 
correspondence between the RivTAM TAZ and SCAG TAZ, the SED conversion process 
was divided into two steps: 1) to convert the TAZs within the Riverside County, and 2) to 
convert the TAZs outside Riverside County.  
 
B.1 – Primary SED Conversion Within Riverside County 
 
The RivTAM TAZs within the Riverside County area mostly follow the SCAG Tier 3 zone 
boundaries. The SCAG 2016 RTP/SCS data are at the SCAG Tier 2 zone level, so split 
ratios were developed to factor the SED from SCAG Tier 2 level to SCAG Tier 3 level and 
to further convert the data into the RivTAM zone structure. The Riverside County area 
covers 1,532 SCAG Tier 2 zones and 1,808 SCAG Tier 3 zones, which were aggregated 
into 1,807 RivTAM zones. To convert the SCAG SED into the RivTAM TAZ structure, the 
RivTAM TAZs were spatially joined to correspond with the SCAG TAZs. 
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Five sets of split ratios were developed including total population, number of 
households, employment, K12 enrollment and college enrollment.  The split ratios for 
total population and number of households were developed based on population and 
household information from the 2010 Census. The Census data are at the Census Block 
level and were aggregated into SCAG Tier 3 zones.  For the cases where the Census 
Block boundaries did not align with the SCAG Tier 3 boundaries, manual adjustments 
were made. The adjustments were made based on the observation of land use 
patterns using Google Earth images in order to reflect more accurate and reasonable 
allocation of population and households into the specific SCAG Tier 3 zone. The split 
ratios were then calculated for each SCAG Tier 3 zones to disaggregate the SED from 
SCAG Tier 2 level into Tier 3 level, and to further correlate to the RivTAM zone structure. 
The same set of split ratios were applied to disaggregate both year 2012 and 2040 
population and household data. 
 
The split ratios for employment were developed based on the SCAG 2012 RTP 
employment data previously utilized in RivTAM. This assumed the 2016 RTP/SCS 
employment data generally follows a similar distribution as in the 2012 RTP employment 
data, with the 2012 RTP data representing the most recent employment data 
incorporated into the RivTAM model. Two sets of split ratios were developed for the 
employment data, including 2016 RTP/SCS base year employment disaggregated 
based on a split ratio calculated from 2012 RTP base year SED, and 2016 RTP/SCS 
horizon year employment disaggregated based on a split ratio calculated from 2012 
RTP horizon year SED. 
 
The K12 enrollment and college enrollment split ratios were developed based on the 
number of schools in each SCAG Tier 3 zone. The school location information was 
obtained from Google Earth data. For the zones with no school/college, the split ratio 
was calculated based on the area of the zone. The same set of split ratios was applied 
to both year 2012 and 2040 K12 enrollment and college enrollment data.  
  
Table B.1 shows how the variables in the SCAG SED are factored and the description of 
each SED variable. The SED variables that are not factored by the split ratios are: 
DailyPark (daily parking cost), HourlyPark (hourly parking cost) and CBD (Central 
Business District Flag). The DailyPark and HourlyPark variables in the updated RivTAM SED 
are set equal to the parking cost from the SCAG Tier 2 zones or averaged for the cases 
where one RivTAM TAZ covers multiple SCAG TAZs. The CBD flag in the updated RivTAM 
SED is set equal to the value in the corresponding SCAG zone. 
 
It should be noted that SCAG household field names were modified to be consistent 
with RivTAM as listed in Table B.2. Values in HHSize_4E were derived by applying a global 
factor to HHSize_4plus. The factor was calculated based on the average ratio of the 
control totals between HHSize_4plus and HHSize_4E in the previous version of RivTAM. In 
addition, the same changes were made to the field names for the income groups. The 
income grouping was changed from cost values expressed in 1999 dollars in previous 
versions of the SCAG model to cost values (and incomes) expressed in 2010 dollars in 
the more recent version.  Since cost value in RivTAM is in 1999 dollars, it was assumed 
that $25k in 1999 dollar roughly equated to $35k is in 2010 dollars.  
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Table B.1 – SCAG SED Variable Description and Associated Split Factor 

SED Field SED Description Split Factor Applied 
POP Population Pop_Ratio  
RES Resident Population Pop_Ratio  
HH Households HH_Ratio  
GN Group Quarters Population Pop_Ratio  
HHSize1 1 Person Households HH_Ratio  
HHSize2 2 Person Households HH_Ratio  
HHSize3 3 Person Households HH_Ratio  
HHSize4 4+ Person Households HH_Ratio  
age5_17 Population Ages 5-17 Pop_Ratio  
age18_24 Population Ages 18-24 Pop_Ratio  
age16_64 Population Ages 16-64 Pop_Ratio  
age65_over Population Ages 65 and over Pop_Ratio  
ho18_24 Head of Household Age 18-24 HH_Ratio  
ho25_44 Head of Household Age 25-44 HH_Ratio  
ho45_64 Head of Household Age 45-64 HH_Ratio  
ho65_over Head of Household Age 65 and over HH_Ratio  
HH_wrk0 Households with 0 workers HH_Ratio  
HH_wrk1 Households with 1 worker HH_Ratio  
HH_wrk2 Households with 2 workers HH_Ratio  
HH_wrk3 Households with 3+ workers HH_Ratio  
K12 Kindergarten – 12th grade enrollment K12_Ratio  
COLLEGE College enrollment College_Ratio  
median Median Income HH * HH_Ratio 
LINC_HH Households with < $35,000 annual income HH_Ratio  
median35k Median Income in < $35,000 income group LINC_HH * HH_Ratio 
MINC_HH Households with income $35,000 - $75,000 HH_Ratio  

median35_75 Median Income in $35,000-$75,000 income 
group MINC_HH * HH_Ratio 

HINC_HH Households with income $75,000 - $150,000 HH_Ratio  

median75_150 Median Income in $75,000-$150,000 income 
group HINC_HH * HH_Ratio 

VHINC_HH Households with income > $150,000 HH_Ratio  

median_150 Median Income in > $150,000 group VHINC_HH * 
HH_Ratio 

SFDU Single Family Dwelling Units HH_Ratio  
MFDU Multi-Family Dwelling Units HH_Ratio  
LINC_WRK Low Income Workers HH_Ratio  
MINC_WRK Medium Income Workers HH_Ratio  
HINC_WRK High Income Workers HH_Ratio  
Tot_emp Total employment Emp_Ratio  
TotLow_emp Total low income employment Emp_Ratio  
TotMed_emp Total medium income employment Emp_Ratio  
TotHig_emp Total high income employment Emp_Ratio  
Ag_emp Agricultural employment Emp_Ratio  
Const_emp Construction employment Emp_Ratio  
Manu_emp Manufacturing employment Emp_Ratio  
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SED Field SED Description Split Factor Applied 
Whole_emp Wholesale employment Emp_Ratio  
Ret_emp Retail employment Emp_Ratio  
Trans_emp Transportation employment Emp_Ratio  
Infor_emp Information services employment Emp_Ratio  
FIRE_emp Financial-Real Estate employment Emp_Ratio  
Prof_emp Professional employment Emp_Ratio  
Educ_emp Educational employment Emp_Ratio  
ArtEnt_emp Arts/Entertainment employment Emp_Ratio  
OthSer_emp Other Services employment Emp_Ratio  
PubAdm_emp Public Administration employment Emp_Ratio  
Note: Pop= Population; HH= Household; Emp = Employment 

 
Table B.2 – SCAG and RivTAM SED Field Names 

SCAG Field RivTAM Field 
HHSize1 HHSize_1 
HHSize2 HHSize_2 
HHSize3 HHSize_3 
HHSize4 HHSize_4plus 
Not Exist HHSize_4E 
median35k median25k 
median35_75 median25_50 
median75_150 median50_100 
median_150 median_100 

 
B.2 – Primary SED Conversion Outside Riverside County 
 
For the area outside of Riverside County, there are 3,631 RivTAM zones and 3,632 SCAG 
Tier 1 zones. Most of the RivTAM TAZs follow the SCAG Tier 1 zone boundaries, however 
there were 15 unique cases in Orange County and San Bernardino County where a 
SCAG Tier 1 zone intersected with multiple RivTAM TAZs or vice versa. A one-to-one 
match through spatial joining was established between the RivTAM TAZs and the SCAG 
Tier 1 TAZs for most of the RivTAM zones outside Riverside County where the boundaries 
in the two zone systems substantially matched. For the unique cases, a set of conversion 
ratios was developed to transform the SCAG Tier 1 SED into RivTAM zone structure 
based on the land use patterns observed using Google Earth imagery.  Table B.3 and 
Table B.4 show the correspondence between the SCAG Tier 1 TAZ and the RivTAM TAZ 
for the unique cases. Table B.3 includes the cases where one SCAG Tier 1 zone was split 
into multiple RivTAM zones and Table B.4 includes the cases where multiple SCAG Tier 1 
zones were aggregated into one RivTAM zone. In the two tables, there are cases where 
some of the RivTAM TAZs are repeated. This is because these RivTAM TAZs are part of a 
zone split from SCAG Tier 1 zone, and are then aggregated with other SCAG Tier 1 
zones into the new RivTAM zone.  The correspondence between the SED variable and 
the split ratios to convert the SED into RivTAM zone structure was the same as previously 
presented in Table B.1.  
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Table B.3 – SCAG Tier 1 Zone and RivTAM Zone Correspondence Table, One to Many 

SCAG Tier 1 
TAZ RivTAM TAZ Pop Ratio HH Ratio Emp Ratio K12 Ratio College 

Ratio 

32756000 2753 50% 50% 50% 50% 50% 
2756 50% 50% 50% 50% 50% 

32789000 2789 100% 100% 0% 0% 0% 
2790 0% 0% 100% 100% 100% 

32908000 2908 100% 100% 100% 100% 100% 
2907 0% 0% 0% 0% 0% 

33048000 3047 40% 40% 40% 40% 40% 
3048 60% 60% 60% 60% 60% 

33049000 3049 60% 60% 100% 100% 100% 
3054 40% 40% 0% 0% 0% 

33053000 3047 20% 20% 20% 20% 20% 
3053 80% 80% 80% 80% 80% 

33054000 3048 40% 40% 40% 40% 40% 
3053 60% 60% 60% 60% 60% 

33058000 
3053 20% 20% 0% 0% 0% 
3054 30% 30% 0% 100% 100% 
3058 50% 50% 100% 0% 0% 

33059000 3059 50% 50% 50% 50% 50% 
3060 50% 50% 50% 50% 50% 

33063000 3063 50% 50% 100% 50% 50% 
3067 50% 50% 0% 50% 50% 

33067000 
3062 35% 35% 100% 100% 100% 
3067 30% 30% 0% 0% 0% 
3069 35% 35% 0% 0% 0% 

33109000 3109 80% 80% 80% 80% 80% 
3113 20% 20% 20% 20% 20% 

33116000 3113 50% 50% 50% 50% 50% 
3116 50% 50% 50% 50% 50% 

33118000 3036 100% 100% 0% 0% 0% 
3118 0% 0% 100% 100% 100% 

53978000 5401 0% 0% 0% 0% 0% 
5400 100% 100% 100% 100% 100% 
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Table B.4 – SCAG Tier 1 Zone and RivTAM Zone Correspondence Table, Many to One 
 

SCAG Tier 1 
TAZ RivTAM TAZ Pop Ratio HH Ratio Emp 

Ratio K12 Ratio College 
Ratio 

32780000 
2780 100% 100% 100% 100% 100% 

32790000 100% 100% 100% 100% 100% 
33025000 

3025 100% 100% 100% 100% 100% 
33060000 100% 100% 100% 100% 100% 
33048000 

3047 
40% 40% 40% 40% 40% 

33047000 100% 100% 100% 100% 100% 
33053000 20% 20% 20% 20% 20% 
33048000 

3048 60% 60% 60% 60% 60% 
33054000 40% 40% 40% 40% 40% 
33053000 

3053 
80% 80% 80% 80% 80% 

33054000 60% 60% 60% 60% 60% 
33058000 20% 20% 0% 0% 0% 
33049000 

3054 40% 40% 0% 0% 0% 
33058000 30% 30% 0% 100% 100% 
33062000 

3062 100% 100% 100% 100% 100% 
33067000 35% 35% 100% 100% 100% 
33063000 

3067 50% 50% 0% 50% 50% 
33067000 30% 30% 0% 0% 0% 
33067000 

3069 35% 35% 0% 0% 0% 
33069000 100% 100% 100% 100% 100% 
32903000 

3070 100% 100% 100% 100% 100% 
33070000 100% 100% 100% 100% 100% 
33107000 

3107 100% 100% 100% 100% 100% 
33113000 100% 100% 100% 100% 100% 
33109000 

3113 20% 20% 20% 20% 20% 
33116000 50% 50% 50% 50% 50% 
32753000 

3114 100% 100% 100% 100% 100% 
33114000 100% 100% 100% 100% 100% 
33118000 

3118 0% 0% 100% 100% 100% 
33036000 100% 100% 100% 100% 100% 
53978000 

5400 100% 100% 100% 100% 100% 
53979000 100% 100% 100% 100% 100% 

 
B.3 – Truck SED Conversion and Agricultural Employment Data Discrepancy 
 
The RivTAM Truck SED conversion utilizes the household and employment split factors 
used in the regular SED conversion. Since the SCAG truck SED data is only available in 
SCAG Tier 1 level, a set of factors was developed based on the area of zones to 
associate the SCAG Tier 1 zones to Tier 3 zones for TAZs within Riverside County. For TAZs 
outside the Riverside County, the exact same split factors as in the regular SED 
conversion were applied. These factors were applied to both SCAG 2012 and 2040 
Truck SED in order to convert into RivTAM zone structure.  
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After reviewing both the primary SED and truck SED results, a small discrepancy was 
found in the agriculture employment field. In the SCAG SED definition, the agriculture 
employment in the primary SED file (field name: Ag_Emp) includes both agriculture and 
mining employment. Therefore, the total of the agriculture and mining employment in 
the truck SED (field name Ag_F_F and Min, respectively) should be close to total of the 
Ag_Emp field in the primary SED. However, this was not found to be the case in the 
source SCAG SED applied in this study. Table B.5 shows the regional total of the primary 
agriculture employment, truck agriculture and truck mining employment. Further 
investigation by TAZ shows that most of the discrepancies were in Imperial County, with 
primary agricultural employment appearing to be below the truck SED by 
approximately 6,000 jobs. The total for primary agricultural employment in Riverside 
County was found to be high by only 46 jobs when compared to the truck SED. 
Although the primary agriculture employment is not exactly matching the total of the 
agriculture and mining employment in the truck SED for some Riverside County TAZs, the 
control total for all of Riverside County was very close and the trip generation rate for 
agriculture employment is fairly low, meaning the impact on the modeling results in the 
Riverside County should be negligible.  However, it is recommend that the discrepancy 
be further researched and reconciled during any subsequent updates of the SCAG SED 
and/or RivTAM.  
 
Table B.5 – Discrepancy between Primary SED and Truck SED in Agriculture Field 

SED Field 2012 2040 

Primary Ag_Emp 63,943 50,349 

Truck Ag_F_F 64,089 56,900 

Truck Min 6,237 5,252 
 
 
 



EXHIBIT B-1
Western Riverside County Population, Households and Employment (2012) - SCAG 2016 RTP/SCS Base Year

SED Type/Zone Central Northwest Pass San Jacinto Southwest Total

Total Population 355,575 728,371 90,972 174,549 424,468 1,773,935

Total Households 97,432 207,172 31,318 60,101 129,126 525,149

120,736
65,888

253,372
20,791

Total Employment 62,354 238,536 25,880 30,801 103,216 460,787

Population

Households

Employment



EXHIBIT B-2
Western Riverside County Population, Households & Employment (2040) - SCAG 2016 RTP/SCS Horizon Year

SED Type/Zone Central Northwest Pass San Jacinto Southwest Total

Total Population 491,760 892,498 171,248 279,770 594,357 2,429,633

Total Households 149,627 266,030 62,290 105,528 191,756 775,231

201,328
101,729
528,092
30,306

Total Employment 116,669 451,269 41,611 61,969 189,937 861,455

Population

Households

Employment



EXHIBIT B-3
Western Riverside County Population, Households and Employment (2012 to 2040 Change) - SCAG 2016 RTP/SCS 

SED Type/Zone Central Northwest Pass San Jacinto Southwest Total

Total Population 136,185 164,127 80,276 105,221 169,889 655,698

Single-Family 34,855 46,531 20,097 34,516 37,044 173,043
Multi-Family 17,340 12,327 10,875 10,911 25,586 77,039

Total Households 52,195 58,858 30,972 45,427 62,630 250,082

Farming, Natural Resources and Mining 236 1,799 71 -58 -650 1,398
Construction 9,628 31,922 1,911 5,029 13,091 61,581
Manufacturing 855 908 -30 -86 -528 1,119
Wholesale Trade 594 3,471 201 745 642 5,653
Retail Trade 4,141 19,891 964 2,626 8,219 35,841
Transportation, Warehousing and Utilities 598 5,670 591 1,055 2,927 10,841
Information 1,207 3,781 323 613 1,670 7,594
Financial Activities 2,105 7,230 640 775 2,409 13,159
Professional and Business Service 7,840 27,663 2,470 3,798 11,153 52,924
Education and Health Service 14,756 63,916 4,833 9,430 26,385 119,320
Leisure and Hospitality 8,200 29,161 2,562 4,548 12,410 56,881
Other Service 2,368 13,651 876 1,714 6,233 24,842
Government 1,787 3,670 319 979 2,760 9,515
TUMF Industrial 11,911 43,770 2,744 6,685 15,482 80,592
TUMF Retail 4,141 19,891 964 2,626 8,219 35,841
TUMF Service 36,476 145,402 11,704 20,878 60,260 274,720
TUMF Government/Public Sector 1,787 3,670 319 979 2,760 9,515

Total Employment 54,315 212,733 15,731 31,168 86,721 400,668
Source:  Riverside County Information Technology - GIS, June 2014; SCAG 2016 RTP

Population

Households

Employment



Exhibit B-4a - TUMF 2016 Nexus Update
Western Riverside County Population, Households and Employment (2012-2040)

SED Type/Zone 2012 2040 Change Percent
Total Population 1,773,935 2,429,633 655,698 37%
Total Households 525,149 775,231 250,082 48%

Total Employment 460,787 861,455 400,668 87%

Exhibit B-4b - TUMF 2009 Nexus Update
Western Riverside County Population, Households and Employment (2007-2035)

SED Type/Zone 2007 2035 Change Percent
Total Population 1,569,393 2,537,583 968,190 62%
Total Households 530,289 881,968 351,679 66%

Total Employment 515,914 1,090,833 574,919 111%



Exhibit B-4c - TUMF 2009 Nexus Update to 2016 Nexus Update Comparison
Western Riverside County Population, Households and Employment (Existing to Future Change)

SED Type/Zone 2009 Update 
(2007-2035)

2015 Update 
(2012-2040) Difference Percent

Total Population 968,190 655,698 -312,492 -32%
Total Households 351,679 250,082 -101,597 -29%

Total Employment 574,919 400,668 -174,251 -30%
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EXHIBIT B-4d 
Western Riverside County Population, Households and Employment Change (2007 to 2035 and 2012 to 2040) 

TUMF 2009 Nexus Update Comparison to TUMF 2016 Nexus Update 

 
Sources: 
Year 2007 to Year 2035 Growth (2009 Nexus Update): RCCDR, May 2008 
Year 2012 to Year 2040 Growth (2016 Nexus Update): SCAG 2016 RTP/SCS; WSP, April 2016 
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EXHIBIT B-4e  
Difference in Population, Households and Employment Growth in Western Riverside County  

TUMF 2009 Nexus Update Comparison to TUMF 2016 Nexus Update 
 

Source: 
Year 2007 to Year 2035 Growth (2009 Nexus Update): RCCDR, May 2008 
Year 2012 to Year 2040 Growth (2016 Nexus Update): SCAG 2016 RTP/SCS; WSP, April 2016
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Appendix C - Western Riverside County Traffic Growth 2012 – 2040 
 
Existing (2012) and future (2040) traffic data were derived from RivTAM. The model area 
of coverage, level of roadway network and TAZ detail, and application on other 
regional transportation study efforts represented RivTAM as the appropriate tool for 
evaluating traffic growth as part of the Nexus Study.   
 
The forecasts of existing and future congestion levels were derived from the Year 2012 
Existing and Year 2040 No-Build scenarios, respectively.  The 2012 Existing and 2040 No-
Build scenarios were developed using RivTAM to model 2012 and 2040 SED, respectively, 
as derived from the SCAG 2016 RTP/SCS adopted SED forecasts, on the transportation 
network as it existed in 2012.  The 2012 existing transportation network represents the 
most recent baseline network developed for RivTAM, and only reflects the inclusion of 
those projects that were funded, committed and under construction at that time, and 
therefore imminently to be part of the baseline transportation system in 2012.  For the 
purposes of the TUMF network analysis, additional improvements on the TUMF arterial 
highway network that were either completed or under construction in the period 
between 2012 and December 2015 were added to the network to create a 2015 base 
network.  The 2015 base network was subsequently modeled in RivTAM using both 2012 
and 2040 SED to provide the 2012 Existing and 2040 No-Build scenarios as the basis for 
comparison and analysis.  The 2040 Baseline scenario did not include transportation 
improvements that are planned as part of the recently adopted SCAG 2016 RTP/SCS on 
the basis they are uncommitted (meaning that their implementation is dependent on 
securing future funding and approval).  Inclusion of the uncommitted improvements 
masks the congestion effects of increasing travel.  Inclusion of these improvements and 
the resultant masking is not appropriate for this particular discussion that is aimed at 
identifying the effects of increasing travel that would result if improvements are not 
funded and built.   
 
The WRCOG TUMF study area was extracted from RivTAM for the purpose of calculating 
the following measures for Western Riverside County only.   They quantify traffic growth 
impacts for each of the two scenarios. They were calculated using the TransCAD 
platform. 

 
 Total daily vehicle miles of travel (VMT), 
 Total daily VMT on facilities experiencing LOS E or worse. 
 Total daily vehicle hours of travel (VHT), and 
 Total combined daily vehicle hours of delay (VHD) 

 
The following formulas were used to calculate the respective values. 
 
 VMT = Link Distance * Total Daily Volume 
 VHT = Average Loaded (Congested) Link Travel Time * Total Daily Volume 
 VHD = VHT – (Free-flow (Uncongested) Link Travel Time * Total Daily Volume) 
 VMT LOS E or F = VMT (on links where Daily V/C exceeded 0.90) 

  
LOS Thresholds for LOS E are based on the 2010 Edition of the Highway Capacity 
Manual (Transportation Research Board, National Research Council, Washington, D.C., 
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2010) LOS Maximum V/C Criteria for Multilane Highways with 45 mph Free Flow Speed 
(Exhibit 14-5, Chapter 14, Page 14-5). 
 
RivTAM breaks down its roadway network into functional categories called assignment 
groups. The measures were calculated selectively for all facilities, freeways only, arterials 
only, and TUMF arterials only by including and excluding different assignment groups 
and facilities.  For the calculation of measures on “all facilities”, only the centroid 
connectors were excluded.  Arterial values excluded all mixed-flow to carpool lane 
connector ramps, freeways, carpool lanes, centroid connectors, and freeway-to-
freeway connector ramps, respectively.  Freeways were defined as including mixed-
flow to carpool lane connector ramps, freeways, carpool lanes, and freeway-to-
freeway connector ramps, respectively. 
 
The 2015 Existing Network by Facility Type is included in this Appendix as Exhibit C-1. The 
2015 baseline network was used as the basis for the 2012 Existing and 2040 No-Build 
scenarios by modeling 2012 and 2040 SED, respectively, on the 2015 baseline network 
using RivTAM to determine the comparative effects of population, household an 
employment growth in the region.  The results of the analysis of existing and future 
congestion levels are presented for peak periods in Exhibit C-2 and for daily in Exhibit C-
3 in this Appendix, and extracted for the combined peak periods in Table 3.1 of the 
study report. 
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EXHIBIT C-1 
 
The following page contains:  
 
Western Riverside County 2015 Existing Network  
Facility Type 
 
Source: Riverside County Travel Demand Model (RivTAM); WSP, September 2016  
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EXHIBIT C-1
Western Riverside County 2015 Existing Network

Source: Riverside County Travel Demand Model (RivTAM); WSP, September 2016
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EXHIBIT C-2 
 
Western Riverside County  
Regional Highway System Measures of Performance (2012 - 2040) – Peak Periods  
 

Measures of Performance 
AM Peak PM Peak 

2012 2040 % Change % Annual 2012 2040 % Change % Annual 
VMT - Total ALL FACILITIES     7,306,742    11,024,243  51% 1.5%   12,225,695    18,253,343  49% 1.4% 
VMT - FREEWAYS     4,180,726      5,635,113  35% 1.1%     6,838,429      8,852,457  29% 0.9% 
VMT - ALL ARTERIALS     3,126,016      5,389,131  72% 2.0%     5,387,266      9,400,886  75% 2.0% 
TOTAL - TUMF ARTERIAL VMT     2,065,074      3,368,075  63% 1.8%     3,520,128      5,721,420  63% 1.7% 
VHT - TOTAL ALL FACILITIES       202,230        481,173  138% 3.1%       372,923        880,734  136% 3.1% 
VHT - FREEWAYS       103,759        275,588  166% 3.6%       192,783        460,844  139% 3.2% 
VHT - ALL ARTERIALS         98,471        205,585  109% 2.7%       180,140        419,890  133% 3.1% 
TOTAL TUMF ARTERIAL VHT         63,867        130,423  104% 2.6%       117,283        266,558  127% 3.0% 
VHD - TOTAL ALL FACILITIES         53,453        248,942  366% 5.6%       122,312        490,133  301% 5.1% 
VHD - FREEWAYS         35,667        184,464  417% 6.0%         81,763        318,085  289% 5.0% 
VHD - ALL ARTERIALS         17,785          64,478  263% 4.7%         40,549        172,049  324% 5.3% 
TOTAL TUMF ARTERIAL VHD         13,614          47,533  249% 4.6%         31,465        125,411  299% 5.1% 
VMT LOS E & F - TOTAL ALL FACILITIES     1,900,172      5,417,106  185% 3.8%     4,288,472    11,549,886  169% 3.6% 
VMT LOS E & F - FREEWAYS     1,482,175      3,355,002  126% 3.0%     3,050,528      6,801,361  123% 2.9% 
VMT LOS E & F - ALL ARTERIALS       417,997      2,062,104  393% 5.9%     1,237,944      4,748,525  284% 4.9% 
TOTAL TUMF ARTERIAL VMT w/ LOS E & F       417,997      1,629,995  290% 5.0%     1,044,065      3,530,916  238% 4.4% 
% of TUMF ARTERIAL VMT w/ LOS E & F 20% 48%     30% 62%     

         * Based on RivTAM 2012 network provided by Riverside County Transportation Department and SCAG 2016 RTP/SCS SED with updated 2015 arterial network completed 
by WSP, September 2016. 

NOTES: 

Volume is adjusted by PCE factor 
VMT = vehicle miles of travel (the total combined distance that all vehicles travel on the system) 

 VHT = vehicle hours of travel (the total combined time that all vehicles are traveling on the system) 
 VHD = vehicle hours of delay (the total combined time that all vehicles have been delayed on the system based on the difference between forecast travel time and 

free-flow (ideal) travel time) 
LOS = level of service (based on forecast volume to capacity ratios).  
LOS E or Worse was determined by V/C ratio that exceeds 0.9 thresholds as indicated in the Riverside County General Plan. 
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EXHIBIT C-3 
 
Western Riverside County  
Regional Highway System Measures of Performance (2012 - 2040) – Daily  
 

Measures of Performance 
Peak Periods (Total) Daily 

2012 2040 % Change % Annual 2012 2040 % Change % Annual 
VMT - Total ALL FACILITIES   19,532,437    29,277,587  50% 1.5%   36,844,082    56,574,656  54% 1.5% 
VMT - FREEWAYS   11,019,155    14,487,570  31% 1.0%   21,798,155    30,678,958  41% 1.2% 
VMT - ALL ARTERIALS     8,513,282    14,790,016  74% 2.0%   15,045,927    25,895,698  72% 2.0% 
TOTAL - TUMF ARTERIAL VMT     5,585,202      9,089,495  63% 1.8%   10,059,547    16,515,642  64% 1.8% 
VHT - TOTAL ALL FACILITIES       575,154      1,361,907  137% 3.1%       960,796      2,041,274  112% 2.7% 
VHT - FREEWAYS       296,542        736,433  148% 3.3%       499,878      1,080,885  116% 2.8% 
VHT - ALL ARTERIALS       278,611        625,474  124% 2.9%       460,918        960,389  108% 2.7% 
TOTAL TUMF ARTERIAL VHT       181,151        396,981  119% 2.8%       300,687        615,063  105% 2.6% 
VHD - TOTAL ALL FACILITIES       175,765        739,075  320% 5.3%       220,220        874,416  297% 5.0% 
VHD - FREEWAYS       117,430        502,549  328% 5.3%       145,355        586,280  303% 5.1% 
VHD - ALL ARTERIALS         58,334        236,527  305% 5.1%         74,865        288,136  285% 4.9% 
TOTAL TUMF ARTERIAL VHD         45,080        172,944  284% 4.9%         58,011        213,444  268% 4.8% 
VMT LOS E - TOTAL ALL FACILITIES     6,188,644    16,966,992  174% 3.7%     6,603,680    20,091,019  204% 4.1% 
VMT LOS E - FREEWAYS     4,532,703    10,156,363  124% 2.9%     4,851,655    12,125,801  150% 3.3% 
VMT LOS E & F - ALL ARTERIALS     1,655,941      6,810,629  311% 5.2%     1,752,025      7,965,218  355% 5.6% 
TOTAL TUMF ARTERIAL VMT w/ LOS E or worse     1,462,061      5,160,911  253% 4.6%     1,531,839      6,174,115  303% 5.1% 
% of TUMF ARTERIAL VMT w/ LOS E or worse 26% 57%     15% 37%     
         

* Based on RivTAM 2012 network provided by Riverside County Transportation Department and SCAG 2016 RTP/SCS SED with updated 2015 arterial network completed 
by WSP, September 2016. 

NOTES: 

Volume is adjusted by PCE factor 
VMT = vehicle miles of travel (the total combined distance that all vehicles travel on the system) 

 VHT = vehicle hours of travel (the total combined time that all vehicles are traveling on the system) 
 VHD = vehicle hours of delay (the total combined time that all vehicles have been delayed on the system based on the difference between forecast travel time and 

free-flow (ideal) travel time) 
LOS = level of service (based on forecast volume to capacity ratios).  
LOS E or Worse was determined by V/C ratio that exceeds 0.9 thresholds as indicated in the Riverside County General Plan. 



 

WRCOG  Adopted WRCOG Executive Committee 
TUMF Nexus Study – 2016 Program Update  July 10, 2017 

D-1 

Appendix D - Western Riverside County Transit System Ridership 2008 – 2035 
 
Daily transit trip forecasts were derived from the RTA Comprehensive Operational 
Analysis (RTA, January 2015).  Weekday projected system ridership for 2015 and 2025, as 
presented in Table 7 of the RTA Comprehensive Operational Analysis Executive 
Summary, were interpolated to 2012 and 2040 to represent existing and future regional 
bus transit trips consistent with the analysis of highway trips described in Section 3.1 and 
Appendix C.  Table D-1 summarizes the weekday projected system ridership for RTA for 
2012 and 2040 based on the interpolation of the 2015 and 2025 forecasts.  The RTA 
Comprehensive Operational Analysis Executive Summary (January 2015), including 
Table 7 which provided the basis for Table D-1 follows in this section.   
 
TABLE D-1 - Regional Transit Weekday Projected System Ridership 
 

Year Western Riverside  
Weekday Projected System Ridership  

2012 26,773 
2015 31,016 
2025 46,572 
2040 67,785 

   
Notes:  2012 and 2040 weekday system ridership interpolated based on RTA 2015 and 2025 

Weekday Projected System Ridership 
* Source: RTA, Comprehensive Operational Analysis Executive Summary (January 2015), Table 7 
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EXHIBIT D-1 
 
The following pages contain:  
 
RTA Comprehensive Operational Analysis Executive Summary, Riverside Transit Agency, 
January 2015 
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Introduction
Over the past two years, a Comprehensive Operational Analysis (COA) study was conducted for the 

Riverside Transit Agency (RTA) transit network. The study, conducted by Transportation Management 

and Design Inc., was warranted by changes in ridership, development, population and job patterns, 

and service performance. The COA reviewed the broader network structure and route-specific 

performance to provide RTA with a comprehensive understanding of their market conditions and 

service performance. The findings led to the development of a phased set of recommendations 

designed to build upon the network’s market opportunities and performance strengths, to maximize 

ridership, and to improve the overall passenger experience and the system’s financial sustainability. 

The recommendations are based on analytical findings of existing and future market conditions, 

service performance, and feedback from RTA passengers and key stakeholders. The Ten-Year Transit 

Network Plan, approved by the Board of Directors, is intended for use by RTA staff to help guide 

service planning decision-making over the next decade. 

Goals and Focus
The primary goal of the Ten-Year Transit Network Plan is to develop a plan that will enhance the 

efficiency and effectiveness of RTA’s existing transit services while responding to the changing 

demands for transit throughout the service area. As the population grows and demographics shift, 

it is important to reshape transit service to respond to new and changing transit demands. It is also 

critical that RTA implement improvements in a financially sustainable manner. The plan maximizes 

the performance of existing services while responding to additional community mobility needs. The 

focus of the recommendations is to enhance service on strong routes to increase system ridership 

and generate more fare revenue, in addition to maintaining appropriate transit service in lower 

potential ridership areas. Most importantly, the recommendations respond to key issues identified 

by passengers and the community to create a system that is more attractive to riders.

Study Process
The COA study began in January 2013 with an extensive data collection effort. A comprehensive 

ridecheck was conducted to gather passenger activity, travel time, and on-time performance 

information on all fixed-route trips operated by RTA. In addition, over 12,000 passenger surveys were 

collected during the ridecheck, providing valuable information on the demographics and preferences 

of RTA’s riders. A survey was also distributed to over 3,000 community members to gain insight into 

community travel patterns and opportunities for attracting new riders to RTA. Public outreach events 
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were held at community centers, college campuses, and major transfer hubs to gain feedback from 

the public on the improvements they would like to see in RTA’s transit services.

The findings from the data collection and public outreach efforts provided the key inputs for an 

analysis of market and performance trends. This analysis was the basis of the Market Assessment 

and Service Evaluation reports which each identified key findings and strategies to improve RTA’s 

transit network. These findings and strategies were used to develop the service recommendations 

in the Draft Ten-Year Transit Network Plan. With approval from the RTA Board of Directors, the Draft 

Ten-Year Transit Network Plan was presented to the public and key stakeholders in a second round 

of public outreach, in order to gather feedback on the proposed changes. Comments received were 

incorporated into the recommendations presented in the Final Ten-Year Transit Network Plan. 

FIGURE 1: STUDY TIMELINE
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Existing Conditions
The Market Assessment and Service Evaluation reports detail the existing conditions in RTA’s service 

area. The findings from these documents helped the development of the guiding principles and the 

framework for the final recommendations. Other factors influencing the service recommendations are 

the community and rider survey data and the Service Standards report. Community and rider input 

provide insight into their priorities and concerns while the Service Standards define performance 

targets for transit services.

Market Assessment Key Findings
The Market Assessment utilizes key demographic data to evaluate the market demand for transit 

and to help identify opportunities for increasing transit ridership and meeting unmet mobility needs. 

Findings from the Market Assessment include the following:

 The geography of RTA’s 2,500 square mile service area is characterized by a mix of urban and 

suburban communities, separated by large gaps of mostly undeveloped, rural land.

 The core market for transit is located in communities with favorable market conditions that 

include higher population and employment densities and a more pedestrian and transit-friendly 

grid-like street network.

 Most developed areas are suburban in configuration with street networks that limit the potential 

success of transit.

 Future population and employment projects foresee higher densities throughout the service 

area, but most development is expected to still be suburban in nature. Transit success will depend 

on whether communities shift towards more sustainable transit-oriented development.

 The top three regional private vehicle demand pairs will remain the same from 2007 to 2035: 

Riverside/Corona, Temecula-Murrieta/Lake Elsinore, and Corona/West San Bernardino County.

Service Evaluation Key Findings
The Service Evaluation provides an analysis of the system’s fixed-route performance, highlighting 

strengths in the system and opportunities for improvement. It examines route-by-route ridership, 

service efficiency, cost effectiveness, on-time performance, and service levels. 
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Findings from the Service Evaluation include:

 Each sub-area is composed of various market conditions resulting in different mobility needs and 

wide ranges in service performance. 

 RTA service performs stronger in urban areas with stronger markets for transit, particularly linear 

corridors with a mix of higher density land uses. Service in areas with higher densities yields more 

passengers per hour invested.

 The concentration of ridership on just a few routes presents significant opportunities for im-

provement. One route (Route 1) carries one-quarter of system boardings. This route and the next 

four highest ridership routes together account for half of total system ridership.

 More direct routes are more productive than routes with circuitous alignments or multiple devia-

tions – customers are less attracted to ride indirect or complex routes, and such routes require 

additional resources to operate.

 Customer feedback indicates a strong demand for higher service frequencies, suggesting that 

this, more than any other factor, limits the success of the overall network. Figure 2 shows that in 

general, routes with higher frequencies are more productive than routes with lower frequencies. 

Community Input Key Findings
At the beginning of the project, a considerable public outreach effort was conducted to gain an 

understanding of what service improvements RTA riders and the community would like to see. Public 

outreach events included public open houses, rider drop-in sessions at college campuses and major 

transfer hubs, and driver drop-in sessions at RTA facilities. At these events, participants shared their 

priorities for service investment.  In addition to these outreach events, the project team also collected 

and analyzed surveys from over 12,000 riders.

FIGURE 2: SERVICE EVALUATION KEY FINDINGS
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Findings from public outreach found that:

 Reducing out-of-vehicle wait time, both by increasing 

frequency and improving transfer connections, is the most 

important service improvement for riders.

 RTA’s ridership is largely dependent on transit for their mobility 

needs.

 College and high school students comprise nearly 50 percent 

of the system ridership base.

 The primary reasons people do not use RTA services is because 

the bus takes too long to get them where they need to go and 

service is not frequent enough.

Service Standards  
Key Findings
Service standards were updated to guide RTA in ensuring that its service meets the expectations of 

passengers while being cost-effective and equitable (non-discriminatory) in the provision of service. 

The document established benchmarks to inform decision-making on both existing and future 

services. 

Key components of the Service Standards include the following:

 A population and employment density of over 15 people/jobs per acre (9,600 per square mile) 

is necessary for transit service to play a meaningful role in all-day public mobility (live-work-play) 

and to support service that will perform at system average. Areas with densities below this 

minimum threshold are not as supportive of fixed-route service.

 Routes that do not meet two or more performance standards are considered low-performing 

and are candidates for internal review. 

 The implementation of additional service hours or frequency improvements should adhere to 

the updated RTA service standards. Before increasing frequency, services should be evaluated 

to make sure they will be able to generate enough ridership to meet or exceed “average” service 

performance.

 A “Sunset Clause” is proposed whereby if a new route fails to meet minimum service standards 

after a two year trial period, including any remedial action to improve performance, it should be 

discontinued. 

FIGURE 3: STAKEHOLDER DROPIN SESSION
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Framework and  

Guiding Principles
The findings from the Market Assessment, Service Evaluation, and community input informed the 

development of Guiding Principles, which served as the framework for service recommendations.

Guiding Principles

Increase Transit Use as a Travel Mode

 Enhance the customer experience to attract new choice riders and encourage existing riders to 

use transit for more trip purposes.

 Create an all-day, all-week transit network with streamlined route alignments and higher service 

frequency to attract riders to the system.

Build a Market-Based Network

 Varying market conditions indicate that each sub-area will warrant different types and levels of 

service investment.

 Service should be tailored to meet specific mobility needs and market opportunities of each 

sub-area to ensure the efficient and effective use of available resources.

 Service investment should be focused in areas where transit is most competitive to ensure the 

success of the network – transit-oriented, high-density areas with a mix of land uses and walkable 

street network.

Deliver an Efficient and Effective Service

 Efficient service maximizes the amount of time a vehicle is in service and generating revenue, 

limiting the amount of layover and recovery time.

 Effectiveness is related to productivity and seeks to maximize the ridership generated per 

resource. 

 Create linear and direct route alignments that minimize out-of-direction service.

 Aim to operate routes with as few resources as possible while maintaining the desired route frequency. 
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Promote Financial Sustainability

 Focus on network service improvements that will yield a high return on investment.

 Improve routes that are already successful to generate more ridership and fare revenue for RTA.

 Adhere to performance standards to ensure financial sustainability is maintained into the future.

Service Design Strategies Informed by 
Guiding Principles

Improve Service Frequencies
 Improve frequencies of strongest routes to operate every 15 or 30 minutes.

 Reduce the number of routes that operate every 65 to 90 minutes.

 Create clock-face frequencies to make schedules that are consistent and easy to remember.

Streamline Route Alignments
 Reduce out-of-direction deviations to reduce travel time and operating costs.

Create a Network
 Improve transfer opportunities to facilitate travel throughout the network.

 Provide more travel options for customers by extending service spans and adding weekend 

service.

 Give each route a unique role in the network by reducing route duplication.

 Enhance regional connections.
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Service Recommendations

Recommendations Approach
The development of the initial draft service recommendations took into consideration the findings 

from the Market Assessment and Service Evaluation, as well as feedback from the on-board survey, 

community survey, and initial public and driver outreach process, and the design guidelines laid 

out by the Guiding Principles. Recommendations balanced data-driven findings with community 

and stakeholder input to maintain required network coverage while improving service on high 

performance routes, maximizing system ridership. 

After the development of draft recommendations, the project team conducted a round of public and 

driver outreach between August and October 2014 that sought feedback on the proposed draft Ten-

Year Transit Network Plan. During the public comment period, over 600 people attended 40 public 

outreach events. At the close of the public comment period, the project team reviewed over 400 

comments received on the proposed changes and updated the final plan to reflect rider concerns.

Service Tiers

Frequent Key Corridor
Frequent key corridor routes form the core spine of the network and provide “lifestyle” transit options 

for riders. They have the highest ridership and performance in the system and will operate every 15 

minutes or better in high-density areas.

Supporting Local
Supporting local routes constitute the majority of the route network, providing connections to key 

employment centers, activity centers, and transfer hubs.

Regional Connectors
Regional connectors are longer distance routes that connect multiple urban centers separated by 

geographic gaps in density. As their name suggests, these routes provide network connectivity between 

dispersed activity centers and between high and low-density areas across the RTA service area.
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Community Feeders
Community feeders are shorter distance routes that connect key destinations within a community. 

Their short distance often allows them to operate at high frequency with few resources. 

CommuterLink
CommuterLink routes are long-distance, peak-hour express services that provide both inter and intra-

county connections. They connect commuters directly with major employment centers or indirectly 

through connections at major multi-modal bus and rail hubs.

FIGURE 4: MAP OF PROPOSED RTA NETWORK
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Recommendation Details by Plan Phase
The service recommendations are divided into four implementation phases spread over the next 

ten years. Phasing of improvements is necessary given vehicle, facility, financial, and administrative 

constraints. The phases were determined using a variety of factors including vehicle and facility 

availability, geographic coverage, complexity of implementation, and the number of riders who 

would benefit from improvements. Each phase includes a two to three year implementation period, 

allowing some flexibility in the exact timing of each service improvement. Improvements that must 

occur together to maintain service coverage of a particular area are grouped together. 

Top priorities are identified as those improvements that are likely to benefit the most riders and 

generate the most additional ridership and fare revenue. Keeping in line with the Guiding Principles, 

RTA should invest in service that is most likely to succeed. Top priorities focus on improving frequency 

or spans on key routes or making alignment changes that are likely to greatly increase the productivity 

of a route. The revenue generated from these top priority service improvements can be used to help 

offset the cost of lower priority improvements. Lower priority improvements are those that help 

complete an all-day all-week network and provide service access to under-served areas but are not 

expected to meet service performance standards.

Service Tier Routes

FREQUENT KEY CORRIDOR RapidLink, 1, 16

SUPPORTING LOCAL 3, 8, 10, 11, 12, 13, 15, 18, 20, 21, 23, 24, 29, 30, 32, 41, 42, 49

REGIONAL CONNECTOR 14, 22, 27, new 28, 31, 35, 61, 74, 79

COMMUNITY FEEDER 50, 51, 55

COMMUTERLINK 202, 204, 206, 208, 210, 212, 216, 217, new 200, new 205

TABLE 1: SERVICE TIERS AND ROUTES
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Immediate-Term (FY 2015 – FY 2016)
Changes in the immediate-term focus on RTA implementing frequency enhancements on high 

ridership routes. Evening spans are also extended on key routes to accommodate late-night work 

shifts and college classes. Some proposed alignment changes that can be completed without 

requiring additional new buses are included in this phase.

Immediate-Term (FY 2015 – FY 2016)

PRIORITY ROUTE DESCRIPTION OF CHANGE
PEAK FREQUENCY

WEEKDAY SATURDAY SUNDAY

FULLYFUNDED SERVICE IMPROVEMENTS

 1 Increased all-week frequencies and evening spans 15 30 30

 3
Streamlined alignment, increased frequencies, new 
Sunday service, later evening spans

30 60 60

 15 Increased all-week frequencies and evening spans 30 45 45

 16 Increased weekend frequencies and evening spans 30 30 30

 19 Increased all-week frequencies and evening spans 30 30 30

 20 Increased weekday frequencies and evening span 45 60 60

 22 Increased weekend frequencies and weeknight span 60 60 60

 27 Increased weekend frequencies and weeknight span 60 60 60

 29 Improved weekday frequencies 60 70 70

 49 Improved weekday frequencies 50 70 70

 74
Improved all-week frequencies, weekday spans, and 
new alignment between Sun City and Perris

60 60 60

 206
New stop at Tom’s Farms in Temescal Valley and Dos 
Lagos in Corona

19 trips -- --

COSTNEUTRAL SERVICE IMPROVEMENTS

 11 Small alignment change, bus stop rationalization 60 60 60

PRIORITIZED SERVICE IMPROVEMENTS BASED ON ADDITIONAL FUNDING

1 216 Alignment extension to UC Riverside 18 trips 8 trips 8 trips

2 206 Split all trips to Lake Elsinore and Temecula 19 trips -- --

TABLE 2: IMMEDIATETERM SERVICE IMPROVEMENTS
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Short-Term (FY 2017 – FY 2019)

PRIORITY ROUTE DESCRIPTION OF CHANGE
PEAK FREQUENCY

WEEKDAY SATURDAY SUNDAY

FULLYFUNDED SERVICE IMPROVEMENTS


Rapid
Link

New peak-only service serving key destinations on Route 1 corridor 15 -- --

 200 New service on SR-91 express lanes connecting Riverside and Anaheim 6 trips -- --

 205 New service on SR-91 express lanes connecting Temecula and Anaheim 4 trips -- --

COSTNEUTRAL SERVICE IMPROVEMENTS

 24 New Temecula community circulator, improved all-week frequencies 60 60 60

 30 Streamlined alignment in Perris 60 60 --

 31 Streamlined alignment at Beaumont/Banning and Hemet 60 60 60

 32
Restructured and combined with Route 33 for improved service in Hemet/San 
Jacinto

60 60 --

 35 Streamlined alignment at Beaumont/Banning 65 -- --

 204 Revise route to omit Country Village Park and Ride 18 trips -- --

PRIORITIZED SERVICE IMPROVEMENTS BASED ON ADDITIONAL FUNDING

1
16

New frequent service combining Routes 16 and 19, UC Riverside to MVC to Perris, 
extended weeknight spans

15/30 30 30

18 Restructured alignment for new service on Cottonwood Ave 60 60 60

2

8 New community circulator with resources from Routes 7 and 8 45 45 45

23 Restructured alignment extended to Wildomar, improved all-week frequencies 60 60 60

3
27

Split into two routes (see Route 28), Route 27 continues to operate from Perris to 
Riverside on original Route 27 alignment

60 60 60

28 New service operating on eastern half of original Route 27, Perris – Hemet 30 60 60

4

15 Improved weekend frequencies,  shortened alignments 30 30 30

12 Restructured alignment, improved weekday frequencies 60 60 60

13 Restructured alignment, improved weekday frequencies 60 60 60

21
Extended alignment to La Sierra Metrolink Station; resources come from use of 
fewer buses on Routes 12 and 15

60 60 60

5 79
Extended alignment to MSJC for improved frequencies in Hemet/San Jacinto; Route 
24 covers Old Town Temecula

60 60 --

6 61 Extended alignment to connect Temecula to Perris 60 60 --

7 10
Shortened alignment from Galleria at Tyler to downtown Riverside, improved week-
day 6requencies

60 60 60

8 14 Modified alignment, improved weekday frequencies 60 60 60

9 217 Two additional trips (1 AM, 1 PM) 19 trips -- --

10 206 Two additional trips (1 AM, 1 PM) 21 trips -- --

11 208 Two additional trips (1 AM, 1 PM) 21 trips -- --

12 New Alessandro Perris Valley Line Metrolink Shuttle Peak -- --

13 51 Improve frequency to 15 minutes and add Metrolink connection 15 -- --

TABLE 3: SHORTTERM SERVICE IMPROVEMENTS
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Short-Term (FY 2017 – FY 2019)
The short-term route improvements will have the most significant impact on the structure of the 

RTA network. In this phase, alignments are restructured on over 15 routes, five new services are 

introduced, and three routes are consolidated with other services. Significant alignment changes 

on multiple interacting routes occur together to minimize the loss of service coverage on any one 

route segment. Frequency improvements mostly come from new streamlined route alignments with 

shorter travel times. Some of these changes must wait on the delivery of new buses.

Mid-Term (FY 2020 – FY 2022)
Route changes in the mid-term focus on increasing trip options for riders and creating a more robust 

all-week network. Sunday or weekend service is added on six routes to give riders the option of using 

transit every day of the week. Frequencies are improved on key routes to provide additional trip 

options for riders.

Mid-Term (FY 2020 – FY 2022)

PRIORITY ROUTE DESCRIPTION OF CHANGE
PEAK FREQUENCY

WEEKDAY SATURDAY SUNDAY

PRIORITIZED SERVICE IMPROVEMENTS

1 1 Improved all-week frequencies 30 60 60

2 20 Improved weekday frequencies 21 trips -- --

3 217 Two additional trips (1 AM, 1 PM) 23 trips -- --

4 206 Two additional trips (1 AM, 1 PM) 23 trips -- --

5 208 Two additional trips (1 AM, 1 PM) 60 60 60

6 42 Add Sunday service, improved all-week frequencies 60 60 60

7 30 Add Sunday service 60 60 60

8 61 Add Sunday service 60 60 60

9 74 Add Sunday service 60 60 60

10 79 Add Sunday service 60 60 60

11 35 Add weekend service 30 45 45

12 49 Improved all-week frequencies 60 60 60

13 29 Improved weekend frequencies 60 -- --

14 40 Improved weekday frequencies 17 trips -- --

15 212 Two additional trips (1 AM, 1 PM) 60 -- --

16 New Bundy Canyon Rd to MSJC 30 60 60

TABLE 4: MIDTERM SERVICE IMPROVEMENTS
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Long-Term (FY 2023 – FY 2025)
Long-term improvements further increase the number of trip options available to riders by increasing 

service frequencies on key routes, adding midday service to six peak-only routes, adding weekend 

service to six routes, and introducing five new routes to increase RTA’s geographic coverage.

Long-Term (FY 2023 – FY 2025)

PRIORITY ROUTE DESCRIPTION OF CHANGE
PEAK FREQUENCY

WEEKDAY SATURDAY SUNDAY

PRIORITIZED SERVICE IMPROVEMENTS

1 15 Improved weekday frequencies 15 30 30

2 16 Improved weekday frequencies from MVC to Perris 15 30 30

3 RapidLink Add midday service 15 -- --

4 16 Improved weekend frequencies 15 15 15

5 217 Improved weekday frequency and all-day service 60 -- --

6 216 Improved weekday frequency and all-day service 60 -- --

7 206 Improved weekday frequency and all-day service 60 -- --

8 208 Improved weekday frequency and all-day service 60 -- --

9 204 Improved weekday frequency and all-day service 60 -- --

10 40 Add weekend service 60 60 60

11 217 Add all-day weekend service 60 60 60

12 216 Add all-day weekend service 60 60 60

13 206 Add all-day weekend service 60 60 60

14 208 Add all-day weekend service 60 60 60

15 204 Add all-day weekend service 60 60 60

16 New Menifee to Perris via Nuevo Rd 60 -- --

17 New Moreno Valley to Loma Linda 60 -- --

18 New Murrieta-Temecula West 60 -- --

19 New Temecula East 60 -- --

20 New Lake Elsinore to Corona Crossings 60 -- --

21 61 Improved weekday frequencies 30 60 60

TABLE 5: LONGTERM SERVICE IMPROVEMENTS
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Customer Impacts 

and Benefits
A majority of RTA customers will experience a positive impact from the recommendations, including 

reduced wait times, shorter travel times, and more frequent service options. These improvements 

will also generate additional use by existing customers and attract new customers to begin using the 

system. A small number of customers currently using low-ridership routes or low-ridership deviations 

recommended for realignment will experience a loss of service or longer walks.

Frequency
Service frequencies are improved on almost every local route, improving the experience for 35 

percent of current weekday riders. One in three weekday riders will use service that has a frequency 

of 15 minutes or better and one in two riders on weekdays will use a service that has a frequency of 

30 minutes or better.

Service Span
Evening service spans were expanded on key routes to accommodate late-night work shifts and 

college classes. Extended service will provide riders with more travel options and increase ridership 

by attracting those riders requiring later evening service.

Regional Mobility
Route transfers will be enhanced both by increased service frequencies and the creation of regular 

clockface headways. Modifying schedules to have consistent frequencies (15, 30, 60 minutes) makes 

them easier to remember and makes it easier to coordinate transfers between routes. The proposed 

changes also enhance connections with Metrolink stations, including those on the new Perris Valley 

Line, to facilitate movement throughout Southern California. CommuterLink service will also be 

increased on certain routes to provide more regional connections to San Diego and across the RTA 

service area. There will also be a direct all-day local route connection linking Temecula, Murrieta, 

Menifee, and Perris and more direct all-day service between Hemet and Perris.
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Travel Times
Travel times will be reduced by streamlining routes to provide more direct links between key 

destinations. Streamlining alignments decreases both route mileage and travel time, speeding up 

service for customers and resulting in a more cost-effective service for RTA.

Enhanced Regional Equity
The recommendations aim to improve service for passengers in all sub-areas. Two 30-minute 

corridors are introduced in the Hemet/San Jacinto Area where previously no service operated more 

frequently than every 60 minutes. These two corridors, Florida Avenue (east/west) and San Jacinto 

Avenue (north/south), create a strong core spine network that will facilitate travel throughout the 

sub-area. 

Service in the Southwest sub-area is improved with the introduction of two community circulators; 

one in Lake Elsinore/Wildomar, and one in Temecula. Local regional connections are also enhanced 

between Temecula and Perris, and Temecula/Murrieta/Wildomar/ Lake Elsinore. 

Passengers in Moreno Valley will benefit from one new 15-minute service (Route 16 UC Riverside – 

Moreno Valley College) and two new 30-minute services (Route 16 south of Moreno Valley College to 

Perris and Route 20 on Alessandro Boulevard). As in Hemet/San Jacinto, these services create strong 

east/west and north/south corridors (Alessandro Boulevard and Perris Boulevard, respectively) which 

will serve as the focal point for transit in this area. 

Finally, the introduction of spontaneous use frequencies and express service along the Route 1 

University/Magnolia Avenue corridor will provide significant travel improvements for passengers in 

the Northwest sub-area.

Customer Impacts
One of the primary goals when developing recommendations is maintaining access to service for 

as many existing riders as possible. Some routes are streamlined by discontinuing service to low-

ridership deviations, but special attention is given to make sure as many riders as possible still remain 

within a reasonable walk from a proposed route. A customer impact is considered to occur when an 

existing service was restructured or discontinued causing an existing customer to be further than 

half a mile from their nearest bus stop. Overall, the proposed plan impacts 39 bus stops and 87 

customers on weekdays, which accounts for only 0.26 (<1%) percent of average weekday system 

boardings. Table 12 shows the number of average daily boardings on weekdays and weekends that 

are impacted in each sub-area for all day types. 
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Changes in ADA Coverage Area
A buffer of three-quarters of a mile was applied to the fixed-route network to derive the updated ADA 

paratransit service area per Federal regulations. Overall, just 14 existing customers will be outside the 

proposed ADA paratransit service area, which accounts for 0.36 (<1%) percent of RTA’s existing ADA 

paratransit service customers. 

 

Boardings Impacted by Service Changes

SUBAREA WEEKDAY SATURDAY SUNDAY

NORTHWEST 69 23 24

MORENO VALLEY/PERRIS 8 5 1

HEMET/SAN JACINTO/PASS AREA 0 0 0

SOUTHWEST 10 0 0

TOTAL 87 28 25

PERCENT OF TOTAL DAILY RIDERSHIP 0.26% 0.19% 0.22%

TABLE 6: BOARDINGS IMPACTED BY SERVICE CHANGES
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Implementation Plan

Implementing the Plan
Recommendations vary in terms of their impact on resource requirements and the network structure 

and therefore also vary on the timeframe and cost of implementation. The phased plan for service 

changes outlined above gives the Agency the ability to develop the network incrementally in line 

with available funding. The timeframe for each phase is fluid; the phasing helps establish a hierarchy 

of service investment priorities. RTA updates its Short Range Transit Plan (SRTP) on an annual basis, 

and as part of this process, identifies available funding sources for upcoming years. Each year, RTA 

will use the available funding to determine what components of the Ten-Year Transit Network plan 

to implement over the next couple of years. By working within identified funding sources, RTA will 

ensure the plan is implemented in a manner that is financially sustainable.

On-Going Monitoring  
and Corrective Action
In order to ensure continued progress towards the objectives and guiding principles of the COA, the 

implementation phase will require ongoing monitoring of service performance and delivery to help 

prioritize subsequent service changes. 

New and existing services should be monitored quarterly to ensure they are meeting productivity, 

farebox recovery, and subsidy per passenger targets. Existing routes that fail to meet standards for 

two of the three performance metrics for three or more consecutive quarters require reevaluation. 

RTA should prepare a Corrective Action Plan for these underperforming routes which will examine 

all aspects of route performance and develop recommendations to improve service performance. 

If a route continues to underperform after three consecutive quarters, it should be discontinued 

or significantly restructured to improve performance. Productivity targets vary by service type, and 

routes should strive to meet 75 percent of their productivity target. For example, the service tier 

target for supporting local routes is 20 passengers per hour; routes with fewer than 15 passengers 

per hour are considered low-performing. Financial metrics are consistent across all service tiers in 

order to maintain the financial stability of the system. Routes should meet a minimum 20 percent 

farebox recovery and have a maximum of a $5.00 subsidy per passenger.

When evaluating the performance of existing and future services, RTA faces the need to find the right balance 

between providing productive service and providing adequate service coverage across the service area. 
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Ridership Projections
RTA ridership is expected to grow in the ten-year period, particularly as the improved services and 

customer experience attract new riders and encourage existing riders to use transit more often.

Ridership projections were based on a number of factors. Gains in ridership from frequency or span 

increases were calculated by applying a 50 percent elasticity of the percentage change in each route’s 

revenue hours to the existing ridership. For example, if a route’s revenue hours were increased by 100 

percent, existing ridership was expected to increase by 50 percent. These calculations assume that initially 

operating additional service hours will not achieve the existing level of productivity; rather, ridership will 

build over time. The following table shows the ridership projections for each phase of the plan. Overall, 

annual ridership is expected to increase by 49 percent over the ten-year plan horizon. Estimated increases 

by day type are 50 percent on weekdays, 36 percent on Saturdays, and 47 percent on Sundays. 

Fare Increases
The plan incorporates fare increases in FY 2018, 2021, 2024, one year after each major service increase. 

The fare increases are modeled as a ten percent increase in average passenger fare, which translates to 

approximately a $0.25 increase in the base fare (currently $1.50). Fare increases are a necessary component 

of maintaining financial stability. Service improvements come at considerable cost to the Agency, and 

revenue sources need to be in line with increasing costs to maintain targeted farebox recovery ratios. Fare 

increases are planned in the years following service increases so that riders can see the benefits of the service 

improvements and understand the need for some increase in fares following such increases in service.

Projected System Ridership

BASELINE  
FY 15

IMMEDIATETERM 
FY 16

SHORTTERM 
FY 17

MIDTERM
FY 20

LONGTERM
FY 23

END OF PLAN
FY 25

WEEKDAY 31,016 33,428 37,451 41,002 46,292 46,572

SATURDAY 15,970 16,490 17,447 19,315 21,570 21,662

SUNDAY 11,865 12,340 13,006 15,344 17,289 17,405

ANNUAL TOTAL 9,392,126 10,060,360 11,197,347 12,303,798 13,876,955 13,959,559

PERCENT CHANGE -- 7% 11% 10% 13% 0.60%

TABLE 7: PROJECTED SYSTEM RIDERSHIP BY PHASE
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Capital Plan
The capital plan outlines major capital projects to enhance both the experience of customers and 

service operations as well as replacement and expansion vehicles needed to implement the Ten-Year 

Transit Network Plan. 

Bus and Transfer Stops
Because RTA service is designed as a hub-and-spoke network, transfer stops play a crucial role in regional 

mobility. Routes from various locations converge at designated transfer stops. These key transfer stops provide 

locations where transfers can be timed between multiple routes. Since they are often at the ends of routes, they 

should also provide access to rest facilities for drivers between trips.

Desired features of the new and upgraded bus stops include shelters, seating, trash receptacles, bike 

racks (if needed), lighting (solar-powered where feasible), landscaping, and reinforced concrete bus 

pads for ADA compliance.

Priorities for enhanced bus stops include:

 Promenade Mall Temecula – The mall will become the layover location for nine transit routes.

 Riverside Downtown and Vine Street – The decentralized transit hub concept developed for 

downtown involves upgrading existing stops and creating new ones in the downtown core.

 Vine Street Property – The decentralized transit hub concept also includes the development of 

new layover space on Vine Street across from the Riverside Downtown Metrolink Station.

 RapidLink – RapidLink stops will have additional amenities and separate branding than local 

stops to differentiate the enhanced transit service from local service.

 UC Riverside Transit Hub – The implementation of new Route 1 and Route 16 service requires 

increasing layover capacity at UC Riverside.

 Hemet/San Jacinto Bus Stops – New passenger amenities and layover space will be needed at 

Hemet Valley Mall as bus service increases in Hemet and San Jacinto.

 General Bus Stop Improvements – Upgrading passenger amenities at bus stops greatly improves 

the experience of passengers and the public image of RTA.
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Operating Facilities
The implementation of the COA requires increasing the size of RTA’s vehicle fleet to provide the levels 

of service included in the recommendations. RTA’s existing operating facilities, without modifications, 

cannot comfortably accommodate this significant fleet growth. A site for a new facility has not yet 

been determined. RTA will be developing a Facilities Master Plan in the coming year to identify its 

future operating and support infrastructure needs to meet the future transit needs of this region.

Vehicle Requirements
Service additions and enhancements create a need for fleet expansion. Table 15 below summarizes 

the total number of vehicles by vehicle type required to implement the Ten-Year Transit Network 

Plan. Total fleet requirements include spares.

Information Technology 
By the summer of 2016, RTA will have fully 

implemented system-wide fixed-route real-

time passenger information technology. 

Riders will be able to use their mobile devices 

to get real-time estimates of when their next 

bus will arrive. This will greatly enhance the 

customer experience, allowing passengers to 

better time their arrival at the bus stop.

Vehicle Requirements by Type

VEHICLE 
CATEGORY

BASELINE  
FY 15

IMMEDIATETERM 
FY 16

SHORTTERM 
FY 17

MIDTERM
FY 20

LONGTERM
FY 23

END OF PLAN
FY 25

LOCAL DO 94 94 113 125 131 131

LOCAL CO 51 51 51 54 72 72

COMMUTER DO 18 18 24 30 33 33

COMMUTER CO 17 23 23 23 23 23

TROLLEY 10 10 10 10 10 10

TOTAL FLEET 190 196 221 242 269 269

TABLE 8: VEHICLE REQUIREMENTS BY TYPE

FIGURE 6: RTA REAL TIME PASSENGER INFORMATION
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Next Steps
Upon completion of the COA study, RTA should work with stakeholders and community members to 

ensure the successful implementation of the Ten-Year Transit Network Plan. Each phase of the plan 

will require a public hearing process to sufficiently notify the public of upcoming service changes. 

RTA should work to develop partnerships with communities requesting service to develop cost-

effective ways to provide service to those who want access but live in areas that are not supportive 

of fixed-route transit. RTA should also discuss the plan in detail with RCTC to ensure approval of the 

plan moving forward.
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Appendix E - Western Riverside County Regional System of Highways and Arterials 
Performance Measures 

 
An integral element of the Nexus Study is the designation of the Western Riverside 
County Regional System of Highways and Arterials (also referred to as the “TUMF 
Network”).  This network of regionally significant highways represents those arterial and 
collector highway and roadway facilities that primarily support inter-community trips in 
Western Riverside County and supplement the regional freeway system, and represents 
the extents of the network of highways and roadways that would be eligible for TUMF 
funded improvements.  The Regional System of Highways and Arterials does NOT 
include the freeways of Western Riverside County which primarily serve inter-regional 
trips.   
 
The designation of the Regional System of Highways and Arterials in the original TUMF 
Nexus Study adopted by the WRCOG Executive Committee in October 2002 was 
initiated with the identification of highways and roadways that met certain specified 
guidelines as defined by the WRCOG Public Works Committee.  The guidelines are 
defined in Section 4.1 of the Nexus Report, and include: 
 
1. Arterial highway facilities proposed to have a minimum of four lanes at future 

buildout (not including freeways). 
2. Facilities that serve multiple jurisdictions and/or provide connectivity between 

communities both within and adjoining Western Riverside County. 
3.  Facilities with forecast traffic volumes in excess of 20,000 vehicles per day in the 

future horizon year. 
4.  Facilities with forecast volume to capacity ratio of 0.90 (LOS E) or greater in the 

future horizon year. 
5.  Facilities that accommodate regional fixed route transit services. 
6.  Facilities that provide direct access to major commercial, industrial, institutional, 

recreational or tourist activity centers, and multi-modal transportation facilities 
(such as airports, railway terminals and transit centers). 

 
Candidate facilities were identified by overlaying various transportation system and 
land use plots depicting parameters consistent with those defined by the specified 
guidelines.  These plots included existing and proposed numbers of lanes, network 
volumes and volume to capacity ratio (LOS) derived from SCAG CTP Model networks 
developed by Transcore to support the ongoing Western Riverside County CETAP study, 
and existing land use information provided by SCAG.  These plots were included in the 
Appendices that accompanied the original 2002 TUMF Nexus Study.  Fixed route transit 
service information was provided by the Riverside County Regional Transportation 
Authority (RTA).   
 
These various data inputs were overlaid and reviewed leading the definition of a 
segmented skeletal network of highways and roadways for further consideration.  The 
skeletal network was further enhanced to reflect regional connectivity and access to 
activity center considerations.  An initial draft Regional System of Highways and Arterials 
was developed and subsequently distributed to the County of Riverside and each City 
in Western Riverside County for review in the context of their respective City General 
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Plan Circulation Elements, primarily to confirm existing and future number of lanes and 
appropriateness of the facilities identified.  The initial draft network was subsequently 
revised to consolidate appropriate General Plan Circulation Elements, including the 
identification of proposed new facilities as alternatives to existing facilities.  It should be 
pointed out that the Regional System of Highways and Arterials does not represent a 
simple compilation of regional General Plan Circulation Elements, but rather 
incorporates the elements of regional General Plan Circulation Elements that are 
necessary for mitigating the cumulative regional traffic impacts of new development 
within the horizon year of the TUMF program. 
 
The consolidated list of proposed network improvements (along with associated initial 
cost estimates) was subsequently distributed to each of the WRCOG jurisdictions, 
individual landowners, and other stakeholders including representatives of the 
development community through the Building Industry Association (BIA) for review.  The 
review of the consolidated list of improvements (and associated costs) prompted a 
series of five peer review workshop meetings to specifically review each segment of 
roadway identified and the associated improvements to mitigate the traffic impacts of 
new development.  One peer review workshop meeting was held for each of the five 
zones in the WRCOG region with meetings held at the Riverside County Assessor’s 
Office between June 27, 2002 and July 18, 2002.  The peer review workshop meetings 
involved representatives from WRCOG, the respective zone jurisdictions and the BIA.  
The peer review workshops culminated in the development (by consensus of the 
groups) of a revised list of proposed network improvements (and associated costs) 
more accurately reflecting the improvements necessary to mitigate the cumulative 
regional traffic impacts of new development.   
 
Following the peer review, the initial Regional System of Highways and Arterials was 
reviewed and endorsed by the TUMF Technical Advisory Committee, the TUMF Policy 
Committee and the WRCOG Executive Committee and utilized as the basis for 
developing the original TUMF Nexus Study in October 2002.     
 
As part of the earlier 2015 Update of the TUMF Nexus Study, the Regional System of 
Highways and Arterials was validated using more current data derived from the 
comparison of the 2008 and 2035 Baseline scenarios as derived from RivTAM.  The TUMF 
Network was compared to outputs from RivTAM to ensure candidate facilities remained 
consistent with the original guidelines and could satisfactorily contribute to meeting the 
intents of the TUMF program.  Although the TUMF Network was reviewed as part of the 
2015 Nexus Update, there were no significant changes to the composition of the 
network that was originally adopted by the WRCOG Executive Committee.  Revisions to 
the TUMF Network associated with the 2015 Nexus Update primarily reflected some 
changes in the scope and magnitude of network improvement projects necessary to 
mitigate the cumulative regional impacts of new development.  
 
Following the action of the WRCOG Executive Committee instructing WRCOG staff to 
revise the draft 2015 TUMF Nexus Study to, in part, incorporate the most recent SCAG 
socio-economic forecasts, the TUMF Network was reassessed as part of the 2016 Nexus 
Update.  Consistent with the declining rate of new development forecast for Western 
Riverside County as part of the SCAG 2016 RTP/SCS and reflecting the lasting influence 
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of the Great Recession the economy of the region, the review of the TUMF Network as 
part of the 2016 Nexus Update ensured facilities generally still met the previously 
described performance guidelines, and/or that the scope and magnitude of specific 
improvements to the TUMF Network were roughly proportional to the impacts needing 
to be mitigated.  This review process involved the comparison of model outputs for the 
2012 Baseline and 2040 No-Build Scenarios on the 2015 Existing arterial network to 
identify those facilities no longer expected to be impacted substantially by the 
cumulative effects of traffic growth from new development.  This review resulted in the 
removal of various facilities from the TUMF Network, most notably including the 
previously proposed SR-79 Eastern Bypass of Temecula in the Southwest APD, as well as 
various changes in the scope and magnitude of specific improvements previously 
identified on the TUMF Network.  The updated model output plots utilized as the basis 
for the latest network review are included in this appendix as Exhibit E-1 through E-8.  
The Regional System of Highways and Arterials is included as Figure 4.1 in the Nexus 
Study report. 
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Western Riverside County 2015 Existing Network  
Number of Lanes 
 
Source: Riverside County Travel Demand Model (RivTAM) 2012 network provided by 
Riverside County Transportation Department (RCTD) with updated 2015 arterial network 
completed by WSP, September 2016. 
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EXHIBIT E-1
Western Riverside County 2015 Existing Network

Source: Riverside County Travel Demand Model (RivTAM) 2012 network provided by Riverside County Transportation Department (RCTD)
with updated 2015 arterial network completed by WSP, September 2016
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Western Riverside County 2012 Baseline Scenario  
Average Daily Traffic Volume (ADT) 
  
Source: RivTAM 2012 network provided by RCTD and SCAG 2016 RTP/SCS 2012 Base 
Year SED with updated 2015 arterial network completed by WSP, September 2016.  
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EXHIBIT E-2
Western Riverside County 2012 Baseline Scenario

Source: RivTAM 2012 network provided by RCTD and SCAG 2016 RTP/SCS 2012 Base Year SED
with updated 2015 arterial network completed by WSP, September 2016
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Western Riverside County 2012 Baseline Scenario  
Level of Service (LOS) 
  
Source: RivTAM 2012 network provided by RCTD and SCAG 2016 RTP/SCS 2012 Base 
Year SED with updated 2015 arterial network completed by WSP, September 2016. 
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EXHIBIT E-3
Western Riverside County 2012 Baseline Scenario

Source: RivTAM 2012 network provided by RCTD and SCAG 2016 RTP/SCS 2012 Base Year SED
with updated 2015 arterial network completed by WSP, September 2016
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The following page contains:  
 
Western Riverside County 2040 No-Build Scenario  
Average Daily Traffic Volume (ADT) 
  
Source: RivTAM 2012 network provided by RCTD and SCAG 2016 RTP/SCS 2040 Horizon 
Year SED with updated 2015 arterial network completed by WSP, September 2016.  
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EXHIBIT E-6
Western Riverside County 2040 Build Scenario

Source: RivTAM 2012 network provided by RCTD and SCAG 2016 RTP/SCS 2040 Horizon Year SED with updated 2040 TUMF Build arterial network completed by WSP, January 2017
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EXHIBIT E-7
Western Riverside County 2040 Build Scenario

Source: RivTAM 2012 network provided by RCTD and SCAG 2016 RTP/SCS 2040 Horizon Year SED with updated 2040 TUMF Build arterial network completed by WSP, January 2017
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Appendix F - TUMF Network Cost Assumptions 
 
The TUMF program was established as a uniform impact fee program that is applied to 
mitigate the cumulative transportation impacts of new development on the regional 
arterial highway system.  In establishing the technical basis for TUMF, like any impact fee 
program, there are two fundamental requirements that must be addressed: establishing 
a rational nexus for the program; and determining that any fee is roughly proportional 
to the impact of a proposed development.  These requirements are rooted in two well-
known legal cases: Nollan v. California Coastal Commission (1987) 483 U.S. 825; 
and Dolan v. City of Tigard (1994) 512 U.S. 374.  
 
Specific to establishing project costs that meet the rough proportionality test for an 
expansive network of facilities, WRCOG utilizes a conceptual planning level project and 
cost estimation approach based on typical unit costs for a variety of project types and 
conditions.  These unit costs are intended to reflect a range of values that are typical 
for the types of projects that are necessary to mitigate the cumulative regional impacts 
of new development.  These unit costs are developed for each typical project type 
based on actual observed values for the various materials, labor and right-of-way that 
would typically be required to complete a project.  Although the actual materials, 
labor, right-of-way and associate costs to complete each specific project can be 
expected to vary based on the particular conditions of each site and project 
requirements at the time the project is actually implemented, the approach of using 
typical unit costs as the basis for the TUMF program represents a manageable and 
appropriate level of effort to establish conceptual project cost estimates that meet the 
requirement for rough proportionality.   
   
The application of typical unit costs and the associated identification of a maximum 
TUMF share for each eligible project also provides a framework that protects the 
program from projects with actual costs that vary significantly from the typical cost 
estimates used as the program basis.  The TUMF program administrative polices limit 
reimbursement of costs associated with eligible TUMF projects to the lesser of maximum 
TUMF share identified in the Nexus Study or the actual eligible project costs.  In this 
manner, projects that are completed by participating jurisdictions or developers for less 
than the maximum TUMF share are reimbursed (or credited) for the actual amount 
expended, while projects that exceed the maximum TUMF share are only reimbursed 
(or credited) by the program up to the maximum TUMF share value ensuring that the 
program is mitigating impacts at a level that is roughly proportional to that typically 
expected, and is not subject to extreme project costs to address unusual or exceptional 
local conditions or requirements. 
 
For the purposes of TUMF, unit cost values were developed for various eligible 
improvement types that all provide additional capacity needed to mitigate the 
cumulative regional traffic impacts of new development to facilities on the TUMF 
Network.  Eligible improvement types include: 
 

1. Construction of additional Network roadway lanes; 
2. Construction of new Network roadway segments; 
3. Expansion of existing Network bridge structures; 
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4. Construction of new Network bridge structures; 
5. Expansion of existing Network interchanges with freeways; 
6. Construction of new Network interchanges with freeways; 
7. Grade separation of existing Network at-grade railroad crossings; 
8. Expansion of existing Network-to-Network intersections. 

 
Because roadway improvement standards vary considerably between respective 
jurisdictions, a typical roadway standard for the TUMF Network was recommended by 
the Public Works Committee (PWC) during the development of the original TUMF Nexus 
Study adopted by the WRCOG Executive Committee in October 2002 as the basis for 
developing the TUMF Network cost estimate.  The typical roadway standard assumes 
the following standard design characteristics that are consistent with the minimum 
requirements of the Caltrans Highway Design Manual: 
 
 Asphalt concrete pavement and appropriate base material to accomplish up to 

12 feet per travel lane plus up to four feet for ancillary treatments (e.g. shoulders, 
or Class II Bike Lane); 

 Concrete curb and gutter and associated drainage (e.g. paved roadway 
shoulders and/or open swale); 

 Storm drains located within curb to curb, and associated transverse portions 
perpendicular to the roadway and adjoining portions longitudinal to the 
roadway; 

 14 foot paved and painted median (or dual center left turn lane); 
 Traffic signals at intersections with state highways and other major arterials that 

are also on the TUMF Network;  
 Pavement striping and roadway signing, as required; 
 6 foot wide concrete sidewalks and associated curb cuts for ADA access at 

street crossings.   
 
A cross-section of the Typical Roadway Standard is illustrated in Figure F-1. 
 
Figure F-1. Typical Roadway Standard Cross-Section 
 

 
It is recognized that the typical roadway standard is not appropriate in all potential 
TUMF Network locations.  Where appropriate, typical design standards could be 
substituted with design elements such as open swale drainage and paved roadway 
shoulders with no curbing that would typically cost less than the implementation of the 
Typical Roadway Standard.  Roadway improvements in excess of the Typical Roadway 
Standard include, but are not limited to: 
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 Portland concrete cement pavement or other aesthetic pavement types 
(except at intersections); 

 Major rehabilitation or overlay of existing pavement in adjacent roadway lanes;  
 Raised barrier medians; 
 Parking lanes; 
 Roadway tapers outside the extents of the approved project  
 Sanitary sewage infrastructure; 
 Water systems 
 Dry utilities 
 Undergrounding infrastructure 
 Relocation of non-prior rights utilities 
 Storm Drain Systems in excess of draining the roadway 
 Landscaping; 
 Streetlighting; 
 Class I Bike Lanes (e.g. separate bicycle paths)  
 Environmental Permitting 
 Detection/Retention Basins outside of Street Right-of-Way 
 Agency Staff time in excess of 15% of Engineering 
 Agency Staff Time in excess of 15% of Construction  

 
These improvements in excess of Typical Roadway Standards are not eligible for TUMF 
funding and will be the responsibility of the local funding agency.   
 
Unit cost estimates for the implementation of TUMF Network improvements were 
developed based on the unit cost to accomplish the Typical Roadway Standard.   Initial 
unit cost estimates were developed as part of the original TUMF Nexus in 2002.  These 
original values were adjusted as part of the 2005 Nexus Update to reflect changes in 
cost based on relevant indices.  The unit cost estimates were fully revised as part of the 
2009 Nexus Update to capture the full effects of the economic recession on the costs of 
labor, materials and property acquisition.   
 
For the 2016 Nexus Update, the unit costs were again fully revised to generate entirely 
new unit cost values based on the most recent available construction cost, labor cost 
and land acquisition cost values for comparable projects within Riverside County.  The 
recalculation of the TUMF unit cost components was completed as part of the 2016 
Nexus Update to reflect the effects of the ongoing recovery from the economic 
recession that has seen the costs of materials, labor and land acquisition in California 
rebound from relative historical lows previously observed at the time of the 2009 Nexus 
Update.   
 
For simplicity, the roadway unit cost was assumed to provide for the full depth 
construction (including grading) of 16 feet of new pavement per lane (to 
accommodate a minimum 12 foot lane and ancillary treatments).   The unit cost was 
assumed to include the following construction elements: 
 
 Sawcut of existing pavement 
 Removal of existing pavement 
 Roadway excavation and embankment  
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 10” thick class 2 aggregate base 
 4.0” thick asphaltic concrete surface 
 Concrete curb, gutter and drainage improvements 

 
Roadway unit costs were determined for each unique cost item.  The source used to 
determine the roadway unit costs as part of the 2016 Nexus Update are listed below.  
 
 Caltrans Contract Cost Data 2015 
 RCTC SR-91 Express Lanes 
 Typical experience for local cities, Western Riverside County 
 WSP, Structural Group 

 
All data described above was obtained as of March 2016.   
 
Right-of-way acquisition costs were determined based on the cost to acquire 18 feet of 
right-of-way per lane of new roadway improvement.  For urban and suburban land use 
areas, the amount of right-of-way to be acquired as part of the TUMF program was 
reduced by 75% to account for property already owned by a participating jurisdiction 
through prior acquisition or dedication. Right-of-way unit costs were assumed to include 
the following elements: 
 
 Land acquisition 
 Documentation and legal fees 
 Relocation and demolition costs and condemnation compensation 

requirements 
 Utility relocation  
 Direct environmental mitigation 

 
Right-of-way unit costs were determined based on a review of actual property sales 
within the WRCOG region during the prior 18 month period.  The task of determining the 
valuation per square foot of right-of-way for different land uses is completed by 
Overland Pacific & Cutler.  

 
A typical existing condition of each component type was used as a guide line for 
quantity assessments.       
 Terrain 1: Level terrain with 0% profile grade. Construction cost is per lane mile.  
 Terrain 2: Rolling Terrain with 1.5 % profile grade. Construction cost is per lane mile. 
 Terrain 3: Mountainous Terrain with 3% profile grade. Construction cost is per lane 

mile. 
 Land Use 1, 2 and 3; ROW cost factor per lane mile, for Urban, Suburban and Rural 

areas respectively.  
 Interchange 1: Complex New Interchange/Interchange Modification. Existing 

complex interchange at I-15 & SR-91 was used as a guide line for quantity 
assessments. 

 Interchange 2: New Interchange/Interchange Modification is assumed to be a 
New Cloverleaf Interchange consisting of 4 (3 lane) direct ramps and 4 (2 lane) 
loop ramps. 
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 Interchange 3: Major Interchange Improvement is assumed to correspond to 
adding 1 lane to each ramp on a Cloverleaf Interchange.  

 Bridge: New Bridge cost. Construction cost is per linear foot per lane.  
 RRXing 1: New Rail Grade Crossing. Construction cost is per lane per crossing.  
 RRXing 2: Widening Existing Grade Crossing. Construction cost is per lane per 

crossing.  
 
The cost estimating methodology here is intended to provide a Present Value Cost 
Estimate for the WRCOG Transportation Uniform Mitigation Fee based on year 2016 unit 
Prices. A more detailed description of cost categories is detailed below.  
 

I. Roadway Items 
Roadway Excavation: 
A unit cost of $10.34 per cubic yard (Source: Caltrans Contract Cost Data 2015) is 
applied to account for the excavation quantities. Assuming proposed profiles to be 
at 0% grade, the excavation values are estimated based on the component type 
as follows: 
 Terrain 2 and 3: excavation for one lane (16 feet wide and 4 feet deep) is 

assumed. 
 

Imported Borrow: 
The unit cost used for imported borrow is $7.72 per cubic yard (Source: Caltrans 
Contract Cost Data 2015). Locations where imported borrow is required are 
determined from aerial photos. 
 Terrain 2 and 3: Excavation for one lane (16 feet wide and 4 feet deep) is 

assumed.  
 Interchanges 1, 2, and 3: Vertical clearance of 24.5 feet is used to calculate the 

maximum amount of imported borrow at areas adjacent to an undercrossing.  
 RRXing 1 and 2: Vertical clearance of 31.5 feet and Bridge approach of 1,000 

feet is used to determine the quantity of Imported borrow for this component 
type.  

 
Clearing and Grubbing: 
The unit cost for clearing and grubbing is $9,625.00 per acre (Source: Caltrans 
Contract Cost Data 2015).  
 Terrain 1, 2 and 3: The area of clearing and grubbing is assumed to extend 16 

feet for the addition of each new lane.  
 Interchange 1 and 2: The area of clearing and grubbing is assumed to extend 40 

feet beyond the proposed outside edge of shoulder. The clearing and grubbing 
width varies depending on the number of added lanes.  

 Interchange 3 and Intersection: The area of clearing and grubbing is assumed to 
extend 16 feet for the addition of each lane.  

 
Development of Water Supply: 
A lump sum value is used to account for develop water supply. The lump sum cost is 
estimated as 10% of the combined cost for roadway excavation and imported 
borrow (Source: RCTC). 
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PCC Pavement: 
The unit cost for PCC pavement is $245.00 per cubic yard (Source: Caltrans Contract 
Cost Data 2015).  
 Terrain 1, 2 and 3: It is assumed that PCC is used at mainline shoulders. The PCC 

pavement is considered to be 4 inch thick and 4 feet wide.  
 
Asphalt Concrete Type A: 
It is assumed that Asphalt Concrete is used at mainline and where ramp and bridge 
widening is required. A unit cost of $170.00 per cubic yard (Source: Caltrans 
Contract Cost Data 2015) is used to account for asphalt concrete quantities. The 
asphalt concrete overlay is assumed to be 4 inch thick.  
 
Aggregate Base: 
The unit cost for aggregate base is $31.00 per cubic yard (Source: Caltrans Contract 
Cost Data 2015). Aggregate base quantities are estimated by means of calculating 
the areas of additional lanes. The aggregate base layer is considered to be 10 inch 
thick. It is assumed that aggregate base is used over the entire widening width 
below the PCC pavement and asphalt concrete layers.  
 
Curb and Gutter: 
The unit cost used for curb and gutter is $41.00 per linear foot (Source: Caltrans 
Contract Cost Data 2015). It is assumed that type A2-6 curb and gutter is used on 
the entire length of travel way where required.  
 
Project Drainage: 
A lump sum value is used to account for project drainage cost of roadway 
construction. The project drainage cost is estimated as 15% (Source: RCTC project 
2007) of combined cost for earthwork and pavement structural section.  
 
Traffic Signals: 
The costs for traffic signals are calculated per ramp termini intersection. The unit cost 
used for traffic signals is $300,000 (Source: Typical experience, Western Riverside 
County) per intersection. Traffic signals costs are considered only at the Intersection 
(Network-to-Network) upgrade. 
 
Striping: 
The unit cost used for Striping is $1.12 per linear foot (Source: Caltrans Contract Cost 
Data 2015). It is assumed that two lines of thermo-plastic striping are required for 
every lane addition.  
 
Marking: 
The unit cost used for marking is $4.30 per square foot (Source: Caltrans Contract 
Cost Data 2015).  
 Terrains 1, 2 and 3: It is assumed that there are 8 arrow markers, 2 Stop sign 

markers and 4 Bike sign markers. 
 Interchanges 1, 2, and 3: It is assumed that there are 2 Type I arrows on each on 

ramp, and 2 Type IV (L) arrows on each off ramp. 
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 Intersection (network to network) upgrade: It is assumed that there are 2 right 
turn arrows and two right lane drop arrows for each lane modification for the 
interchange upgrade 

 
Pavement Marker: 
Type G one-way clear retroreflective pavement markers (Spacing @ 48 feet) were 
assumed for Terrain 1, 2 and 3 component types only. The unit cost used for 
pavement marker is $2.65 each (Source: Caltrans Contract Cost Data 2015).  
 
Signage: 
The signage unit cost accounts for the costs of one-post signs and two-post signs. 
The unit cost used for one-post signs and two-post signs are $263.00 and $625.00 
each, respectively (Source: Caltrans Contract Cost Data 2015). The post sign 
quantities assumed for each component type is summarized below. 
 

Sign Type Terrain 1, 2 & 3 Interchange Intersection 1 2 3 
One Post Signs 33 14 36 20 3 
Two Post Signs - 4 4 4 0 

 
Minor Items, Roadway Mobilization, and Roadway Additions: 
A lump sum value is used to account for minor items, roadway mobilization and 
roadway additions as described below. These lump sum values are recommended 
based on provisions in Project Development Procedure manual (PDPM) and the 
date from individual sources presented in the introduction of this report (Source: 
RCTC) 
 

Items  Unit Cost  
Minor Items 10% of earthwork, pavement structure, drainage, 

specialty items and traffic items.  
Roadway 
Mobilization  

10% of earthwork, pavement structure, drainage, 
specialty items, traffic items and minor items.  

Roadway Additions 10% of earthwork, pavement structure, drainage, 
specialty items, traffic items and minor items.  

 
II. Structure Items 
New Bridge: 
New interchanges account for construction of a new bridge. The unit cost for a new 
travel way bridge construction and RRXings1 and 2 (New and Widening of Rail 
Grade Crossings) is $265.00 per square foot (Source: WSP|PB Structural group). The 
width of a new bridge is assumed to be 82 feet (4 lanes x 12ft + 10ft shoulder x 2 + 
14ft median). 
 
Bridge Widening: 
Bridge widenings account for the widening of existing bridges. The unit cost is 
$295.00 per square foot (Source: WSP|PB Structural group). The width of a bridge 
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widening is assumed to be: 2 lanes x 12ft + 10ft shoulder. The width of an arterial 
crossing over rail road is assumed to be 16 feet (1 lane x 12ft + 4ft shoulder).  
 
Structural Mobilization: 
The cost for structural mobilization is estimated as 10% of total structure item cost 
(Source: Typical experience). 
 
III. Right of Way Items 
The right of way unit cost varies with land use designation. The unit cost for ROW was 
developed by Overland, Pacific & Cutler, Inc. based on a review of actual property 
sales within the WRCOG region during the prior 18 month period.  The area of right 
of way acquisition for the travel way is calculated per additional lane mile, assuming 
the width of the right-of-way required to be 18 feet per lane (to accommodate a 12 
foot roadway lane, shoulders and ancillary amenities, like storm water drainage). 
The right of way acquisition for RRXings1 and 2 is calculated based on ROW 
acquisition for bridge approaches.  
 
Property costs per square foot are derived by reviewing a large sample of recently 
sold land and improved properties within the greater Riverside area.  The properties 
reviewed are identified specifically from completed semi large to very large 
infrastructure projects and upcoming projects with preferred alternatives and/or 
approved environmental reports.  For the purposes of the 2016 Nexus Study update, 
an overall sample of 670 properties was used, although an original search sample of 
almost twice the number of comparative properties was obtained and screened to 
eliminate extreme outliers and acquisitions primarily for other purposes.   
 
The properties were designated as: urban areas (generally considered downtown, 
or very close to downtown in the larger cities - predominantly Corona and Riverside, 
with a few parcels in Temecula and Moreno Valley); suburban (primarily considered 
the greater areas of Hemet, Perris, San Jacinto, Moreno Valley, Lake Elsinore, outer 
portions of Riverside / Corona, Temecula, Murrieta, Calimesa, Eastvale, Norco, and 
other cities of relative size and location as those previously mentioned); and rural 
(considered the exurban areas between Corona / Lake Elsinore and Perris along the 
SR-74/79, Lake Matthews, between Wildomar and Murrieta, Temecula and Perris 
and other similar areas) to correspond with the land use classifications used for cost 
estimating purposes in the TUMF program.  The properties were also determined to 
be partial or full property takes to determine the relative percentage of each in 
order to appropriately weight the average cost per square foot of each type of 
property.  Specialty cost percentages as a share of total acquisition costs (i.e. 
relocation and demolition) were also derived from actual costs based on a sample 
of the Inland Empire projects that Overland, Pacific & Cutler was directly involved in 
and therefore able to obtain reliable data.   
 
The result is an estimated average cost per square foot for ROW acquisition by land 
use classification which is then multiplied by the number of square feet per lane mile 
to obtain the required ROW to accomplish the TUMF typical cross section.  The ROW 
requirement is then reduced by a factor of 75% for urban and suburban areas 
based on the collective recommendation of the PWC during the development of 
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the initial program cost estimation methodology to reflect the assumption that a 
majority of the proposed TUMF facilities in these areas already exist and/or have a 
substantial portion of the necessary right-of-way already owned by or dedicated to 
the responsible jurisdiction.  As a result, the TUMF program only includes the 
estimated cost for 25% of the right-of-way that could potentially be required to 
accomplish the TUMF cross sections for the conceptual improvement projects 
identified as part of the program in urban and suburban areas.   
 
Maintenance of Traffic: 
A lump sum value is used to account for maintenance of traffic cost of roadway 
construction. The project maintenance of traffic cost is estimated as 5% (Source: 
RCTC) of the total project cost.  

 
The consolidated unit cost values include typical per mile or lump sum costs for each of 
the eligible improvement element.  These elements include new roadways, bridge 
improvements, interchange improvements and railroad grade separation construction 
costs, and right of way acquisition.   
 
The consolidated unit costs as developed for the 2016 Nexus Update are summarized in 
Exhibit F-1.  Exhibit F-2 provides a summary of the unit costs for the various roadway and 
structures construction elements defined.  Exhibit F-3 provides a summary of the unit 
costs for the various right of way categories.  Exhibit F-4 provides worksheets showing 
the detailed unit cost calculation for each TUMF unit cost category related to roadway 
and structures construction, and right of way acquisition.    
 
The unit cost assumptions were subsequently applied to the TUMF Network 
improvements identified to mitigate the cumulative regional transportation impacts of 
future new development.  The resultant cost value was tabulated for each unique 
segment of the network, by improvement type.  A separate cost estimate was 
generated for regional transit improvements based on information provided by RTA and 
added to the TUMF Network Cost Estimate table.   
 
Supplemental categories have been added to the cost assumptions to better 
delineate the costs associated with planning and engineering a project, 
accommodating contingencies, mitigating the cumulate multi-species habitat impacts 
of TUMF arterial highway improvements in accordance with the adopted Riverside 
County Multi-Species Habitat Conservation Plan (MSHCP), and administering the TUMF 
program.  
 
Soft Costs 
 
The TUMF program provides for planning, engineering and contingency costs 
(collectively referred to as soft costs) for eligible projects to be reimbursed through the 
program.  As indicated in Table 4.1, planning costs are considered to include those 
costs associated with planning, preliminary engineering and environmental assessment 
of the proposed project, with the eligible amount being 10% of the estimated TUMF 
eligible construction cost only.  Engineering costs are considered to include project 
study report, design, permitting and construction oversight costs based on 25% of the 
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estimated eligible construction cost only.  Contingency is provided based on 10% of the 
total estimated eligible facility cost. 
  
The TUMF 10 Year Strategic Plan further defines these soft costs as follows: “eligible 
infrastructure improvements would also include … all reasonable required planning, 
environmental clearance and mitigation, right-of-way documentation, engineering 
design, plan, specification and estimate preparation and construction management 
and oversight costs necessary to accomplish the project.” 
 
The estimated cost factors for planning, engineering and contingency were initially 
established in 2002 by the WRCOG Public Works Committee, which was responsible for 
the development of the initial TUMF Nexus Study. The percentage multipliers were 
established by consensus of the PWC based on the collective experience of members 
in delivering similar public highway projects.   
 
A review of various data sources indicates the cost factors are generally consistent with 
industry guidance for conceptual cost estimation purposes.  The City of Los Angeles, 
Department of Public Works, Bureau of Engineering California Multi-Agency CIP 
Benchmarking Study (December 2016) indicates that combined design and 
construction management costs for roadway projects represent, on average, 50% of 
the total cost of construction12.  Similarly, the American Association of State Highway 
and Transportation Officials (AASHTO) Practical Guide for Estimating (December 2011) 
also cites the following average multipliers for a range of planning and engineering 
activities based on national research as a basis for conceptual cost estimation:  
  

• Preliminary Engineering Costs (including survey/data collection, design, 
environmental, utilities and contract administration) – 10% to 25% of total 
construction cost13 

• Construction Engineering – 10% to 26% of total construction costs14 
 
Furthermore, the contingency rate utilized in the TUMF program is significantly less than 
the industry norm for conceptual cost estimation purposes.  Specifically, Caltrans 
Project Development Procedures Manual (October 2014) advocates for contingency 
rates of 30% to 50% of total costs to be used at the project feasibility (conceptual 

                                                      
 
12 City of Los Angeles, Department of Public Works, Bureau of Engineering California Multi-
Agency CIP Benchmarking Study (December 2016), Table 3-6 Average Project Delivery Costs by 
Project Type (% of TCC) (Full Range of TCC).  
13 AASHTO Technical Committee on Cost Estimating (TCCE) AASHTO Practical Guide for 
Estimating (December 2011), Table 2.4. Preliminary Engineering Costs’ Average Percentage 
Ranges (% of Construction). 
14 AASHTO Technical Committee on Cost Estimating (TCCE) AASHTO Practical Guide for 
Estimating (December 2011), Section 2.2.3.2.3 Construction Engineering, “highway improvement 
projects in an urban environment”. 
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planning) phase of project development15, with contingency rates reduced to 10% for 
preliminary engineers cost estimates completed during project design16.   
 
MSHCP 
 
Section 8.5.1 of the Riverside County Integrated Project (RCIP) Multiple Species Habitat 
Conservation Plan (MSHCP) adopted by the Riverside County Board of Supervisors on 
June 17, 2003 states that “each new transportation project will contribute to Plan 
implementation.  Historically, these projects have budgeted 3% - 5% of their 
construction costs to mitigate environmental impacts.”  This provision is reiterated in the 
MSHCP Final Mitigation Fee Nexus Report (David Taussig and Associates, Inc., July 1, 
2003) section 5.3.1.2 which states that “over the next 25 years, regional infrastructure 
projects are expected to generate approximately $250 million in funding for the 
MSHCP” based on mitigation at 5% of construction costs.  To clearly demonstrate 
compliance with the provisions of the MSHCP, the TUMF program will incorporate a cost 
element to account for the required MSHCP contribution to mitigate the multi-species 
habitat impacts of constructing TUMF projects.   
 
In accordance with the MSHCP Nexus Report, an amount equal to 5% of the 
construction cost for new TUMF network lanes, bridges and railroad grade separations 
will be specifically included as part of TUMF program with revenues to be provided to 
the Western Riverside County Regional Conservation Authority (RCA) for the acquisition 
of land identified in the MSHCP.  The relevant sections of the MSHCP document and the 
MSHCP Nexus Report are included in this Appendix as Exhibits F-5 and F-6, respectively.  
 
Similarly, an amount of 4% of the total TUMF eligible network cost is included as part of 
the TUMF program with revenues to be utilized by WRCOG to cover the direct costs to 
administer the program.  The costs incurred by WRCOG include direct salary, fringe 
benefit and overhead costs for WRCOG staff assigned to administer the program and 
support participating jurisdictions, and costs for consultant, legal and auditing services 
to support the implementation of the TUMF program.   
   
Table 4.1 summarizes the unit cost estimate assumptions used to develop the TUMF 
network cost estimate, including a comparison of the original TUMF unit cost 
assumptions and the current revised unit cost assumptions developed as part of the 
2009 Update of the TUMF Nexus Study.  Cost estimates are provided in year of original 
values as indicated.   
 
 

                                                      
 
15 California Department of Transportation (Caltrans) Division of Design Project Development 
Procedures Manual (October 2014), Chapter 20 – Project Development Cost Estimates, Section 2 
– Project Planning Cost Estimates, Article 2 Project Feasibility Cost Estimate, Contingencies. 
16 California Department of Transportation (Caltrans) Division of Design Project Development 
Procedures Manual (October 2014), Chapter 20 – Project Development Cost Estimates, Section 3 
– Project Design Cost Estimates, Article 4 Preliminary Engineer’s Cost Estimate, Contingencies. 
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= >?@AB	CD?AE?FGH	IAJ	KALAEMA	NDMBOAP	Q RSTUV	WXYXVSZ[X\]	̂ _]_̀U]_S\	aXXbIAJ	cALAHDdeAE?	GffAO?P	?@A	AELFBDEeAE?	gFBAO?Hh	?@BDMi@	ODEP?BMO?FDE	GO?FLF?h	GEg	OMeMHG?FLAHh?@BDMi@	dDdMHG?FDE	jGPAP	?@G?	BAPMH?	fBDe	cALAHDdeAE?k		lDLABEeAE?	mDgA	NAO?FDE	nnooo	A?	PApkGHHDJP	OF?FAP	GEg	ODME?FAP	?D	O@GBiA	EAJ	cALAHDdeAE?	fDB	?@A	ODP?P	Df	eF?FiG?FEi	?@A	FedGO?P	Df	EAJcALAHDdeAE?k		q@A	mF?FAP	GEg	mDME?h	JFHH	FedHAeAE?	G	cALAHDdeAE?	rF?FiG?FDE	sAA	dMBPMGE?	?D	?@ArNtmCu	?@FP	fAA	JFHH	jA	DEA	Df	?@A	dBFeGBh	PDMBOAP	Df	fMEgFEi	?@A	FedHAeAE?G?FDE	Df	?@A	rNtmCkq@A	fAA	DBgFEGEOA	GgDd?Ag	jh	?@A	mF?FAP	GEg	?@A	mDME?h	JFHH	dBDLFgA	fDB	GE	GEEMGH	mCv	GgwMP?eAE?jGPAg	MdDE	?@A	mDEPMeAB	CBFOA	vEgAx	fDB	yzHH	{BjGE	mDEPMeABP|	FE	?@A	}DP	zEiAHAP~zEG@AFe~KFLABPFgA	zBAG�	eAGPMBAg	GP	Df	?@A	eDE?@	Df	cAOAejAB	FE	?@A	OGHAEgGB	hAGB	J@FO@	AEgP	FE	?@AdBALFDMP	sFPOGH	�AGBk		q@ABA	JFHH	GHPD	jA	G	dBDLFPFDE	fDB	?@A	fAA	?D	jA	BAALGHMG?Ag	GEg	BALFPAg	P@DMHgF?	jA	fDMEg	?D	FEPMffFOFAE?Hh	ODLAB	eF?FiG?FDE	Df	EAJ	cALAHDdeAE?k		z	fAA	Df	GddBDxFeG?AHh	����oodAB	BAPFgAE?FGH	MEF?	�DB	GE	ApMFLGHAE?	fAA	dAB	GOBA�	GEg	����oo	dAB	GOBA	Df	ODeeABOFGH	DB	FEgMP?BFGHcALAHDdeAE?	JGP	MPAg	FE	?@A	BALAEMA	dBDwAO?FDE	P@DJE	FE	��������	����	Df	?@FP	gDOMeAE?k		q@AdBDwAO?Ag	BALAEMAP	fBDe	?@A	cALAHDdeAE?	rF?FiG?FDE	sAA	GBA	GE?FOFdG?Ag	?D	jA	GddBDxFeG?AHh	���oeFHHFDE	DLAB	?@A	EAx?	��	hAGBPk		z	EAxMP	P?Mgh	FP	BApMFBAg	?D	gAeDEP?BG?A	?@G?	?@A	dBDdDPAg	fAA	FPdBDdDB?FDEG?A	?D	?@A	FedGO?P	Df	?@A	EAJ	cALAHDdeAE?k		Q WX\b_]�	�S\�b	aXXbq@A	IAJ	KFLABPFgA	mDME?h	lAEABGH	CHGE	OBAG?AP	G	EMejAB	Df	FEOAE?FLA	dHGEP	?@G?	@GLA	?@A	dD?AE?FGHjD?@	?D	fMB?@AB	?@A	iDGHP	Df	?@A	mDME?h�P	lAEABGH	CHGE	GEg	?D	fGOFHF?G?A	?@A	FedHAeAE?G?FDE	Df	?@ArNtmCk		�������	�����	GjDLA	gFPOMPPAP	?@A	MPA	Df	?@A	KMBGH	vEOAE?FLA	CBDiBGe	?D	GFg	FE	?@AmDEPABLG?FDE	Df	HGEgP	?@BDMi@	EDE~GOpMFPF?FDE	eAGEPk	zE	GggF?FDEGH	ODedDEAE?	Df	?@A	vEOAE?FLACBDiBGe	AEGjHAP	gALAHDdABP	?D	GOpMFBA	?@A	BFi@?	?D	gALAHDd	G?	GE	GggF?FDEGH	�� 	FEOBAGPA	FE	gAEPF?hjh	dBDLFgFEi	AE@GEOAeAE?P	?D	?@AFB	dBDwAO?P	GEg	jh	dGhFEi	G	ycAEPF?h	¡DEMP	sAAk|		q@A	fAA	FPGE?FOFdG?Ag	?D	jA	�¢�ooo	£	���ooo	dAB	GggF?FDEGH	MEF?k		q@FP	dBDiBGe	DffABP	G	PFiEFfFOGE?	FEOAE?FLA	?DgALAHDdABP	J@AE	ODedGBAg	JF?@	?@A	?hdFOGH	ODP?	Df	OBAG?FEi	G	EAJ	jMFHgGjHA	HD?kq@A	cAEPF?h	¡DEMP	dBDiBGe	FP	EAJ	?D	KFLABPFgA	mDME?h�	GEg	F?	FP�	?@ABAfDBA�	gFffFOMH?	?D	dBDwAO?GEEMGH	BALAEMAPk	q@A	}DOGH	sMEgFEi	CBDiBGe	GPPMeAP	?@G?	jA?JAAE	�o 	GEg	�o 	Df	?@A	BAPFgAE?FGHMEF?P	jMFH?	FE	?@A	MEFEODBdDBG?Ag	mDME?h	GBAG	JFHH	dGB?FOFdG?A	FE	?@A	FEOAE?FLA	dBDiBGe	GEg	?@G?	DEHh�o 	Df	?@A	BALAEMAP	Df	?@A	dBDiBGe	JFHH	jA	ODeeF??Ag	?D	?@A	rNtmC�	JF?@	?@A	BAeGFEFEi	dDB?FDEP?GhFEi	FE	?@A	HDOGH	ODeeMEF?h	FE	J@FO@	?@A	GggF?FDEGH	MEF?P	GBA	HDOG?Ag	?D	dBDLFgA	GggF?FDEGH
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=>?@ABA?C	BD=B	EAFF	D?FG	HIIC?B	BD?	JK?=B?K	L?@CABMN		OI	BD?	PPQRQQQ	S@ABC	GKHT?UB?L	BH	V?	VSAFB	HW?K	BD?@?XB	YZ	M?=KCR	[Q\	]HK	PPRQQQ	S@ABĈ	=K?	=CCS>?L	BH	V?	VSAFB	SBAFA_A@J	BD?	̀?@CABM	aH@SC	b??K?CSFBA@J	A@	c[PYRQQQRQQQ	A@	K?W?@S?C	HI	EDAUD	ZQ\	]HK	cddRQQQRQQQ̂	EAFF	V?	=FFHU=B?L	BH	BD?efghiNj klmnopqr	sptuqvwuxywxul	zuo{lyw	|opwun}xwnop~?JAH@=F	A@IK=CBKSUBSK?	GKHT?UBC	LAK?UBFM	=II?UB	BD?	?@WAKH@>?@B	@HB	H@FM	BDKHSJD	BD?	?II?UB	BD?M	D=W?H@	CG?UA?C	=@L	BD?AK	g=VAB=BCR	VSB	=FCH	VM	I=UAFAB=BA@J	UH@BA@S?L	@?E	̀?W?FHG>?@BN		�B	AC	=GGKHGKA=B?RBD?K?IHK?R	IHK	K?JAH@=F	A@IK=CBKSUBSK?	GKHT?UBC	BH	UH@BKAVSB?	BH	iF=@	A>GF?>?@B=BAH@	N		bHSK	J?@?K=FU=B?JHKA?C	HI	A@IK=CBKSUBSK?	GKHT?UBC	D=W?	V??@	AL?@BAIA?L�� �K=@CGHKB=BAH@	�@IK=CBKSUBSK?� ~?JAH@=F	�BAFABM	iKHT?UBC� �HU=F	iSVFAU	h=GAB=F	hH@CBKSUBAH@	iKHT?UBC� ~?JAH@=F	bFHHL	hH@BKHF	iKHT?UBC��������������	���������������D?	~h�i	D=C	AL?@BAIA?L	BD?	@??L	IHK	=GGKHXA>=B?FM	c[Y	VAFFAH@	A@	@?E	BK=@CGHKB=BAH@	A@IK=CBKSUBSK?BH	CSGGHKB	BD?	̀?W?FHG>?@B	GKHGHC?L	IHK	BD?	@?XB	YZ	M?=KCN		�=UD	@?E	BK=@CGHKB=BAH@	GKHT?UB	EAFFUH@BKAVSB?	BH	iF=@	A>GF?>?@B=BAH@	N		gACBHKAU=FFMR	BD?C?	GKHT?UBC	D=W?	VSLJ?B?L		P\	�	Z\	HI	BD?AKUH@CBKSUBAH@	UHCBC	BH	>ABAJ=B?	?@WAKH@>?@B=F	A>G=UBCN		�D?	FHU=F	IS@LA@J	GKHJK=>	=@BAUAG=B?C	BD=B>HK?	BD=@	H@?�D=FI	HI	BD?	c[Y	VAFFAH@	UHCB	HI		UH@BKAVSBAH@	BH	=U�SACABAH@	HI	�LLABAH@=F	~?C?KW?	�=@LCEAFF	V?	IS@L?L	FHU=FFM	=@L	EAFF	K?CSFB	A@	=GGKHXA>=B?FM	cP�[	>AFFAH@	A@	UH@BKAVSBAH@	HW?K	BD?	@?XB	YZM?=KC	=C	LACUSCC?L	V?FHEN	� ���������	��������	�	����	�� ��	��¡	¢��	£����¤���������@	[¥¦¦R	~AW?KCAL?	hHS@BM	WHB?KC	=GGKHW?L	=	>?=CSK?	BH	A@UK?=C?	FHU=F	C=F?C	B=X	VM	§	U?@B	BH	IS@L@?E	BK=@CGHKB=BAH@	GKHT?UBC	]e?=CSK?	�̂N		�D?	C=F?C	B=X	>?=CSK?	AC	LS?	BH	V?	K?=SBDHKA_?L	A@	YQQYN�@L?K	BD?	K?=SBDHKA_=BAH@R	c[Y[	>AFFAH@	EAFF	V?	=FFHU=B?L	=C	FHU=F		UH@BKAVSBAH@	S@L?K	BD?	efghiN]bHK	ISKBD?K	A@IHK>=BAH@	H@	BD?	C=F?C	B=X	>?=CSK?R	C??	̈©ª«¬®	̄°±²	HI	BD?	efghi	�>GF?>?@BA@J�JK??>?@B	=@L	³́ ©́®µ¬¶	·̧¹º	HI	BDAC	LHUS>?@B̂N
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��������	<������	���=����>?	@ABCD?AEC	FGHIJKL?	MGMHNOJAGI	EGHPNC?	GBCD	JQC	ICRJ	ST	KCOD?U	ICV	DCWAGION	HJANAJK	AIXDO?JDHYJHDCVANN	PC	DCZHADCE[		\AIYC	JQC	HJANAJAC?	ODC	IGJ	]CD̂AJJCC?	HIECD	JQC	_\̀ F]U	JQCK	̂OK	YQGG?C	JGÂJAWOJC	HIECD	JQC	]NOI	GD	?CCa	JQCAD	GVI	DCWHNOJGDK	MCD̂AJ?[		bI	CAJQCD	YO?CU	JQCAD	̂AJAWOJAGI	VANN	PCXGYH?CE	GI	JQC	GPcCYJABC?	GX	JQC	_\̀ F]	OIE	VANN	YGIJDAPHJC	JG	JQC	NGYON	ÂMNĈCIJOJAGI	XHIEAIW[dG	C?JÂOJC	GX	JQC	IĤ PCD	GX	MDGcCYJ?	GD	JQC	?YGMC	GD	YG?J?	A?	OBOANOPNC	OJ	JQA?	JÂCe	YGI?CZHCIJNKUIG	C?JÂOJC	GX	̂AJAWOJAGI	XHIEAIW	QO?	PCCI	̂OEC[		fQC	]CD̂AJJCC?	CRMCYJ	JQOJ	DCWAGION	HJANAJK	MDGcCYJ?VANN	YGIJDAPHJC	JG	JQC	ÂMNĈCIJOJAGI	GX	JQC	_\̀ F]	OIE	MDGBAEC	OI	OEEAJAGION		YGIJAIWCIYK	?QGHNEGJQCD	DCBCIHC	?GHDYC?	IGJ	WCICDOJC	JQC	MDGcCYJCE	NCBCN?	GX	XHIEAIW	GD	?QGHNE	ÂMNĈCIJOJAGI	YG?J?PC	QAWQCD	JQOI	MDGcCYJCE[	g����	������	��h����	������������	���=����iGYON	MHPNAY	YOMAJON	YGI?JDHYJAGI	MDGcCYJ?	̂OK	AIYNHEC	YGI?JDHYJAGI	GX	ICV	?YQGGN?U	HIABCD?AJAC?U	FAJKGD	FGHIJK	OÊ AIA?JDOJABC	XOYANAJAC?U	cOAN?U	YGHDJ?U	cHBCIANC	XOYANAJAC?U	MODa?U	NAPDODAC?U	GD	GJQCD	XOYANAJAC?JQOJ	?CDBC	JQC	MHPNAY[	fQC?C	MDGcCYJ?	VANN	PC	̂AJAWOJCE	HIECD	JQC	_\̀ F]	OIE	VANN	HJANAjC	O	MCD	OYDCÂJAWOJAGI	XCC	PO?CE	GI	JQC	XCC	JQCI	AI	MNOYC	XGD	MDABOJCU	YĜ ĈDYAON	OIE	AIEH?JDAON	kCBCNGM̂CIJ[dG	OJJĈMJ	QO?	PCCI	̂OEC	JG	C?JÂOJC	JQC	IĤ PCD	GD	̂OWIAJHEC	GX	JQC?C	MDGcCYJ?[		fQC	]CD̂AJJCC?CRMCYJ	JQOJ	NGYON	MHPAY	YGI?JDHYJAGI	MDGcCYJ?	VANN	YGIJDAPHJC	JG	JQC	ÂMNĈCIJOJAGI	GX	JQC	_\̀ F]OIE	MDGBAEC	OI	OEEAJAGION	YGIJAIWCIYK	?QGHNE	GJQCD	DCBCIHC	?GHDYC?	IGJ	WCICDOJC	JQC	MDGcCYJCE	NCBCN?GX	XHIEAIW	GD	?QGHNE	ÂMNĈCIJOJAGI	YG?J?	PC	QAWQCD	JQOI	MDGcCYJCE[			��������	
���	�������	���=����lNGGE	YGIJDGN	MDGcCYJ?	VANN	DCYCABC	YGBCDOWC	HIECD	JQC	_\̀ F]	XGD	PGJQ	ICV	YOMAJON	YGI?JDHYJAGI	OIEXGD	JQC	̂OAIJCIOIYC	GX	CRA?JAIW	OIE	ICV	XOYANAJAC?[		]DCNÂAIODK	C?JÂOJC?	XDĜ 	JQC	@ABCD?AEC	FGHIJKlNGGE	FGIJDGN	OIE	mOJCD	FGI?CDBOJAGI	kA?JDAYJ	AIEAYOJC	JQOJ	JQCK	VANN	NAaCNK	PHEWCJ	OMMDGRÂOJCNKnoT	_	AI	MDGcCYJ?	OIIHONNK[		pO?CE	GI	H?AIW	qr	GX	YOMAJON	YG?J?U	JQC	kA?JDAYJ	VGHNE	PC	CRMCYJCE	JGYGIJDAPHJC	OMMDGRÂOJCNK	nsTtUttt	JG	nuTtUttt	OIIHONNK		JG	_\̀ F]	ÂMNĈCIJOJAGI[	\AIYC	̂OIKXNGGE	YGIJDGN	MDGcCYJ?	?CDBC	CRA?JAIW	ECBCNGMCE	YĜ ĤIAJAC?	OIE	JQCDCXGDC	QOBC	NC??	ÂMOYJ?	JQOIMDGcCYJ?	OEEAIW	YOMOYAJK	JG	?CDBC	ICV	kCBCNGM̂ CIJ	OIE	̂OK	MDGBAEC	?Ĝ C	YGI?CDBOJAGI	BONHCC?MCYAONNK	AI	JCD̂?	GX	FGI?JDOAICE	iAIaOWC?U	JQC	kA?JDAYJL?	YGIJDAPHJAGI?	̂OK	OBCDOWC	?Ĝ CJQAIWPCNGV	JQC	Tr	NCBCN	GI	OBCDOWC[
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< =>?@ABCC	DBEEB?F	GHHIJKLMNOKPM	QRSTUV	WXO	SUKYKZMP	NMLMTSMO	[NR\	]ŜYK_	XTP	]NKLXUM	YXTP[KYYO	KT	JKLMNOKPM	QRSTUV	URM̀TMNXUM	[STPKT̀	[RN	_RTOMNLXUKRT	XTP	R]MT	O]X_M	]NRaM_UO	[RN	RLMN	X	PM_XPMb		cT	deefg	UWM	QRSTUVSUKYKZMP	hd	]MN	URT	UK]]KT̀	[MM	XOOMOOMP	XYY	iXOUM	PM]ROKUMP	KT	QRSTUV	YXTP[KYYO	UR	[STP	UWM	X_jSKOKUKRTR[	UWM	kXTUX	JROX	lYXUMXS	XTP	X]]NRmK\XUMYV	hnofgfff	XTTSXYYV	UR	[STP	UWM	R]MNXUKRT	R[	UWM	QRSTUVlXNp	XTP	q]MT	k]X_M	rKOUNK_UOb		sRNM	NM_MTUYVg	UWM	QRSTUV	WXO	TM̀RUKXUMP	X̀NMM\MTUO	iKUW	UiR]NKLXUM	YXTP[KYYO	KT	UWM	QRSTUV	UR	_R\\KU	hd	]MN	URT	RT	XYY	iXOUM	K\]RNUMP	[NR\	RSUOKPM	JKLMNOKPMQRSTUV	UR		QRTOMNLXUKRT	iKUWKT	JKLMNOKPM	QRSTUVbt�	��������	u������vWKO	]NKLXUMYV	RiTMP	YXTP[KYY	iXO	]MN\KUUMP	UR	Mm]XTP	KUO	_X]X_KUV	UR	dfgfff	URTO	]MN	PXV	KT	nffdbcT	X]]NRLKT̀	UWM	YXTP[KYY	Mm]XTOKRTg	UWM	JKLMNOKPM	QRSTUV	wRXNP	R[	kS]MNLKORNO	XSUWRNKZMP		[K[UV_MTUO	]MN	URT	R[	UWM	QRSTUVxO	]RNUKRT	R[	UWM	NMLMTSM	[NR\	UWM	YXTP[KYY	Mm]XTOKRT	UR	̂M	X]]YKMP	URQRTOMNLXUKRT	KT	XPPKUKRT	UR	UWM	hd	]MN	URT	UWXU	iXO	_R\\KUUMP	STPMN	UWM	YXTP[KYY	X̀NMM\MTUb		vWM]NRaM_UKRT	R[	UWM	XTTSXY	URTTX̀M	XTP	NMLMTSM	[RN		QRTOMNLXUKRT	KT_YSPMP	KT	yzz{|}~�	����	R[	UWKOPR_S\MTU	NM[YM_UO	UWM	hdb�	]MN	URT	_R\\KU\MTU	UR		QRTOMNLXUKRTb	qLMN	UWM	YK[M	R[	UWM	YXTP[KYYg	of\KYYKRT	URTO	R[	K\]RNUMP	iXOUM	XNM	XYYRiMPb	kKmUV	\KYYKRT	URTO	XU	hdb�	]MN	URT	iKYY	̀MTMNXUM	hef\KYYKRT	[RN		QRTOMNLXUKRTb	vWM	QXOW	�YRi	�TXYVOKO	KT	yzz{|}~�	����	R[	UWKO	PR_S\MTU	NM[YM_UO	UWMXTTSXY	NMLMTSMO	[NR\	UWM	�Y	kR̂NXTUM	�XTP[KYYb������	u�������vWM	QRSTUV	wRXNP	R[	kS]MNLKORNOg	̂M̀KTTKT̀	KT	deefg	XSUWRNKZMP	hd	]MN	URT	[RN	XYY	KT�_RSTUV	iXOUMPM]ROKUMP	KT	QRSTUV	YXTP[KYYO	UR	̀R	URiXNP	WX̂KUXU	XTP	R]MT	O]X_M	QRTOMNLXUKRTb		�[UMN	XPaSOUKT̀	[RNUWM	PM̂U	OMNLK_M	RT	UWM	kXTUX	JROX	lYXUMXS	X_jSKOKUKRT	XTP	XT	XTTSXY	_R\\KU\MTU	UR	UWM	lXNp	XTPq]MT	k]X_M	rKOUNK_Ug	UWMNM	KO	X	]NRaM_UMP	XTTSXY	̂XYXT_M	R[	h�ffgfff	UWXU	_XT	̂M	X]]YKMP	UR	XPPKUKRTXYQRTOMNLXUKRT	STPMN	UWM	sk�Qlb		yzz{|}~�	����	R[	UWKO	PR_S\MTU	KT_YSPMO	X	]NRaM_UKRT	R[	URTTX̀M[NR\	KT�QRSTUV	iXOUM	XU	QRSTUV	YXTP[KYYOb		vWM	QXOW	�YRi	�TXYVOKO	KT	yzz{|}~�	����	R[	UWKOPR_S\MTU	NM[YM_UO	UWM	XTTSXY	NMLMTSMO	[NR\	UWM	QRSTUV	YXTP[KYYOb		qLMN	UWM	TMmU	n�	VMXNOg	QRSTUVYXTP[KYYO	iKYY	_RTUNK̂SUM	X]]NRmK\XUMYV	hdf	\KYYKRT	UR	UWM	K\]YM\MTUXUKRT	R[	UWM	sk�Qlb
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=����	��������>?	@AABC	DEF	GHI?DJ	KLLMHNFO	DEF	IPF	HQ	DEF	HRO	SKTPFM	UT?F	KD	VKWRF	XHI?DKT?	T?	FKPDFM?	YTNFMPTOFGHI?DJ	KP	K	MFWTH?KR	RK?OQTRR	DH	PFMNF	LMTUKMTRJ	ZHP	[?WFRFP	GHI?DJ\		]ÎPF_IF?DRJC	DEF	ZHP	[?WFRFPGHI?DJ	]K?TDKDTH?	̀TPDMTaD	EKP	Ka_ITMFO	DEF	MTWEDP	DH	DEF	VKWRF	XHI?DKT?	ZK?OQTRR	K?O	T?DF?OP	DHF̂WT?	HLFMKDTH?	HQ	DEF	RK?OQTRR	bTDET?	DEF	?FcD	OFaKOF\		[D	DETP	DTUFC	RTDTWKDTH?	TP	PDTRR	LF?OT?W	DEKDaHIRO	LMHET̂TD	DEF	OFNFRHLUF?D	HQ	DEF	RK?OQTRR\		dEF	̀FNFRHLUF?D	[WMFFUF?D	bTDE	DEF	GHI?DJ	bHIROMF_ITMF	DEF	LKJUF?D	HQ	e@	LFM	DH?	QHM		GH?PFMNKDTH?	TQ	DEF	RK?OQTRR	TP	OFNFRHLFO\		GH?PFMNKDTH?	?FFOPT?	DEF	GHKaEFRRK	fKRRFJ	bHIRO	EKNF	QTMPD	LMTHMTDJ	HNFM	DEF	MFNF?IFP	QMHU	DEF	VKWRF	XHI?DKT?ZK?OQTRRg	EHbFNFMC	PHUF	LHMDTH?	HQ	DEF	MFNF?IFP	bHIRO	̂F	KNKTRK̂RF	DH	PILLHMD		GH?PFMNKDTH?	?FFOPT?	hFPDFM?	YTNFMPTOF	GHI?DJ\		dEF	iFMUTDDFFP	FcLFaD	DEKD	DEF	VKWRF	XHI?DKT?	ZK?OQTRR	bTRR	LMHNTOFQI?OT?W	DH	PILLHMD	TULRFUF?DKDTH?	HQ	DEF	X]jGi	HNFM	DEF	RTQF	HQ	DEF	X]jGi\		jHbFNFMC	?HMFNF?IF	QMHU	DEF	VKWRF	XHI?DKT?	ZK?OQTRR	EKP	̂FF?	LMHkFaDFO	T?	DEF	QI?OT?W	LMHWMKU	KD	DETP	DTUF\dEFPF	LHDF?DTKR	MFNF?IFP	LMHNTOF	K	aH?DT?WF?aJ	PEHIRO	HDEFM	MFNF?IF	PHIMaFP	?HD	WF?FMKDF	DEFLMHkFaDFO	RFNFRP	HQ	QI?OT?W	HM	PEHIRO	TULRFUF?DKDTH?	aHPDP	̂F	ETWEFM	DEK?	LMHkFaDFO\l mnopqorst	upv	wpxpqyp	zny{|p}dEF	GHI?DJ	K?O	GTDTFP	UKJ	RFNJ	KPPFPPUF?DP	DH	LKJ	QHM	PFMNTaFP	DEKD	OTMFaDRJ	̂F?FQTD	DEF	LMHLFMDJ	H?bETaE	DEF	QFF	TP	RFNTFO\		~?OFM	aIMMF?D	RKbC	K	RHaKR	FRFaDTH?	UKJ	̂F	MF_ITMFO	DH	T?TDTKRRJ	RFNJ	DEFKPPFPPUF?D	HM	DH	aH?QTMU	DEF	KPPFPPUF?D	TQ	K	LMHDFPD	TP	QTRFO\		�H	PIaE	KPPFPPUF?DP	KMF	aIMMF?DRJLMHkFaDFO	QHM	DEF	X]jGi\		[P	DEF	X]jGi	GH?PFMNKDTH?	[MFK	TP	OFNFRHLFOC	EHbFNFMC	TDP	NKRIF	KPHLF?	PLKaF	K?O	QHM	MFaMFKDTH?	HLLHMDI?TDTFP	UKJ	RF?O	TDPFRQ	DH	K	RHaKR	QI?OT?W	LMHWMKU	QHM	H?WHT?WUK?KWFUF?D	K?O	F?EK?aFUF?D\		>?	UHMF	IM̂K?	KMFKPC	bETaE	hFPDFM?	YTNFMPTOF	GHI?DJ	bTRR	̂F	T?��	JFKMPC	RHaKR	NHDFMP	MHIDT?FRJ	KLLMHNF	PIaE	QI?OT?W	LMHWMKUP\	�DEFM	MFNF?IF	HLLHMDI?TDTFP	UKJ	̂F	MFKRT�FO	HNFM	DEF	?FcD	��	JFKMP\		dEF	GHI?DJC	GTDTFPC	K?O	YG[bTRR	FcLRHMF	?Fb	MFNF?IF	PHIMaFP	DH	PILLHMD	DEF	Ka_ITPTDTH?	HQ	DEF	X]jGi	GH?PFMNKDTH?	[MFK	K?OTDP	RH?W�DFMU	UK?KWFUF?D	K?O	F?EK?aFUF?D\		[	WHKR	HQ	K?J	?Fb	QFF	bHIRO	̂F	DH	PLMFKO	K	LHMDTH?HQ	DEF	aHPDP	QHM	DEF	X]jGi	KaMHPP	KP	̂MHKO	K	MFWTH?KR	̂KPF	KP	LHPPT̂RF\
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WRCOG  Adopted WRCOG Executive Committee 
TUMF Nexus Study – 2016 Program Update  July 10, 2017 

G-1 

Appendix G - TUMF 2016 Program Update Disposition of Network Change Requests  
 
As part of the earlier TUMF Nexus Study 2015 Update, the list of proposed improvements 
to mitigate the cumulative regional impacts of new development in the TUMF Network 
Cost Estimate table included in the previously adopted Nexus Study was reviewed for 
accuracy.  In particular, the Network Cost table was reviewed to ensure the included 
projects were consistent with the mitigation needs identified by the RivTAM future year 
forecast traffic conditions.   
 
To assist in the review of the Network Cost Estimate table, participating local 
jurisdictions, private developers and the Riverside County Transportation Commission 
were asked to submit requests for changes to the TUMF Network.  WRCOG subsequently 
reviewed 54 separate requests for network changes.   
 
The specific project requests were screened by the WRCOG Public Works Directors 
Committee for consistency with TUMF network guidelines during a series of workshop 
meetings conducted in late 2014.  At least one workshop was held within each of the 
five TUMF zones with the purpose of reviewing those requests affecting the particular 
zone.  Based on the findings of the request screening and workshop reviews, elements 
of specific projects were revised to reflect only necessary network corrections, 
modifications to project assumptions and to incorporate a limited number of additional 
improvements.  The resultant project list was subsequently endorsed by the WRCOG 
Pubic Works Directors Committee, WRCOG City Managers Technical Advisory 
Committee and WRCOG Executive Committee.  Approximately $200 million in projects 
were subsequently eliminated from the TUMF Network as a result of the screening and 
cooperative review process, while an additional $61 million in requested projects were 
not recommended for inclusion in the program based on the screening results.  The 
matrix summarizing the disposition of the requests received as part of the earlier 2015 
TUMF Nexus Update is included as Exhibit G-1 in this Appendix.   
 
Subsequent to the September 14, 2015 action of the WRCOG Executive Committee to 
“delay finalizing the Nexus Study for the TUMF Program Update until the 2016 Southern 
California Association of Governments’ 2016 Regional Transportation Plan / Sustainable 
Communities Strategy growth forecast is available for inclusion in the Nexus Study”, 
WRCOG staff initiated an additional review of the TUMF Network to consider the effects 
of the demographic forecasts adopted as part of the 2016 RTP/SCS.  As described in 
Appendix E, this review considered various RivTAM outputs reflecting the TUMF network 
performance indicators as the basis for determining the continued validity of facilities 
and associated improvements for inclusion as part of TUMF.  Additionally, WRCOG 
solicited input from the participating jurisdictions regarding the status and validity of 
facilities and projects, as well as reviewing comments and recommendations provided 
by the BIA in a letter dated August 5, 2015.  In excess of $300 million in facilities and 
associated improvements (approximately 10% of the networks value) were eliminated 
from the TUMF Network as a result of the 2016 Nexus Update network adjustments.  
Exhibit G-2 in this Appendix summarizes the disposition of the network adjustments 
completed specifically as part of the 2016 Nexus Update.   
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With the release of the Draft 2016 Nexus Update Study Report for a 45 day review 
period commencing on March 1, 2017 and ultimately ending April 21, 2017, additional 
comments were provided to WRCOG staff by participating jurisdictions and other 
stakeholders.  These comments included additional recommendations for network 
revisions to account for projects completed since the preparation of the most recent 
draft TUMF network as the basis for modeling analysis in early 2017, and for 
incorporating additional obligated funding derived from SB-1 as approved by Governor 
Brown on April 28, 2017.  The recommended network revisions were reviewed by 
WRCOG consultant staff, and completed projects were reflected in the existing lanes 
and/or percent completes in the TUMF network cost table included in Exhibit H-1.  
Furthermore, the SB-1 funding for three TUMF projects specifically earmarked as part of 
the SB-1 transportation funding bill was reflected in the obligated funding included in 
Exhibit H-2.  These revisions resulted in a reduction of approximately 38 lane miles from 
the TUMF network project list, and added $93.6 million in obligated funding value.   
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HYRDĥJ�1I

@==32A4C�34M2AN5O�
73>43N78�

<2?>?�S32M�T4>[23\D��
bN>9�>2 �

=32ANC4�84>>43�>2�eBb
fg�

?>7>N5O�73>43N78�?4OM4
5>�[N88�̀4�

C48NA434C�̀9�>F4�bN>9
�[N>F�82<78�

S;5CN5O�?2;3<4D��U WX�H
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\Â��_̀CQ̀̀a�b�4?�_VQV
V��

IKKE?57@�E7<?5;=F�
USK7�C�

;=47E9:2=F7G�2E47E;26�
37F<7=4G�

2=@�2�CGVVVW�RE;@F7�ME
?<�4:7�

N74O?EPG�O:;9:�;3�9?=
3;347=4�

O;4:�N?E9?�2=@�XJEJK
2�Y2667SW3�

9JEE7=4� @7576?K<7=
4�4E7=@3�

2=@�Z7=7E26�[62=3Q���
�������������������� �
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QDhh�bQ�IKKE?57@�2@@;=F�2E

47E;26�
37F<7=4�2=@�2�aVVW�R

E;@F7�4?�
4:7�N74O?EP�2=@�O;@

7=;=F�ME ?<�
V�4?�g�62=73�4?�9?<K6

747�
E7F;?=26�9?==794;5;4S
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gQ��\Â�c_CCQfhg�bQd
IKKE?57@�E7@J9;=F�j

J=@S�
i2=S?=�>?2@G�ME?<�A

BCD�4?�
bJEE;742�MJ4JE7�62=73�

ME?<�f�4?�
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ùa�bQ

IKKE?57@�2@@;= F�2E
47E;26�4?�4:7�

N74O?EP�2=@�O;@7=;=
F�ME?<�a�

4?�g�62=73Q�U:;3�<;33;=F
�6;=P�O;66�

KE?5;@7�2@@;4;?=26�E7
F;?=2 6�

9?==794;5;4SQ���\Â�CQù
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HH4;J846B� NH2P4�A:2B\U;;84H2�]:H�N_;89 P7� ABO�H:�A29>I:� ?268J:;982�ABON4_2;2H4�̂UHH4;J846B�N

H2P4�A:2B�G\U;;84H2�
]:H�N_;89P7�AB�H:�

A29>I:�?268J:; 982�AB
OM74P=49H�89H:�b�7=2

664;�74P=49H7�H:�
L4HH4;�;4J64>H�>:97H;U

>H8:9�_I2747i7H2P47�2
9B�;4=:e4�WFST�

L;8B P4�J;:=�g4HR:;3�
G9:�944B�J:;�L;8BP4�2

6:9P�HI87�49H8;4�
74P=49HOM

N4_2;2H4�̂UHH4;J846B�N
H2P4�A:2B�89H:�b�74 P

=49H7j��EMO�\U;;84H2�]
:H�N_;89P7�

A:2B�H:�?2664�?I2_:
7�GEOc[�=8647�>:=_64H

4B�H:�X�62947Mk�VMO�?2
664�?I2_:7�

H: �12�N4;492�GSOcE�=8
647�S�H:�X�62947�H:�L4�

>:=_64H4B�R8HI�?̀l
�L:9B�

_;:>44B7Q�2L:UH�bSh
�>:=_64H4B�D�f29U2;@

�V SEXMk�29B�bMO��12�N4;
492�H:�

A29>I:�?268J:;982� GSO
[d�=8647�V�H:�X�62947�H

:�L4�>:=_64H4B�L@�B
4e46:_4;OM��

A4=:e4�>U;;49H�WFST�
L;8BP4�29B�U_B2H4�>

U;;49H�9U=L4;�:J�6294
7O�̀2>868H@�

FSh�>:=_64H4O��̀Ca�GZ
EFOXEd�\MO�

K__;:e4B�74_2;2H89 P
�̂UHH4;J846B�

NH2P4�A:2B�89H:�b�74P
=49H7Q�

;4=:e89P�>U;;49H�WFS
T�L;8BP4Q�

29B�U_B2H89P�>U;;49
H�9U=L4;�

:J�62 947O�̀Ca�GZEFOXEd�
\MO��Z�������������GEFQXEdQSSSM

<4=4>U62;̀
49>I�m2664@� n2;3R2@oe4;>;:7789P�29B� C9H4;>I29P4�Gp94q� ABO�H:�\U;;84H2� ?;443�l;OMA4897H2H4�?8H@T7�;4_:;

H4 B�7H2H4iJ4B4;26�:L6
8P2H8:9�2=:U9H�

J;:=�\2r8=U=�<s\
�̀NI2;4�J:;�?:97H;U>H8:

9�_I274Q�9:R�
7I:R9�27�:L68 P2H4B�L

@�?8H@�J:;�VSSd�g4HR:
;3�s_B2H4O���lU4�H:�

;4_:;H4B�6:77�:J�ZE[Od
[S�\�:J�7H2H4�29B�J4B

4;26�JU9B89P�2 7�
:;8P89266@�B4BU>H4B�J

;:=�g4HR:;3�=2r8=U
=�<s\�̀7I2;4O��

n64274�;4897H2H4�ZE[Od
[S�\�27�9:H�:L68P2H4B

�:9�HI4�g 4HR:;3�
s_B2H4O

KBB�ZEVOdVE�=8668:9�L
2>3�:9�HI4�g4HR:;3�B

U4�H:�6:77�:J�NH2H4�29
B�̀4B4;26�

JU9B89PO�̀2>868H@ �Sh�>
:=_64H4O��̀CaZEVOdVE�

\O�
K__;:e4B�2BB89P�ZE

VOdVE�
=8668:9�L2>3�:9�HI4�g

4HR:;3�
BU4�H:�6:77�:J�NH2H4�2

9B�̀4B4;26�
JU9B89PO�̀CaZEVOdVE�\

O��Z�� ������������EVQdVEQSSS�

+%��tu����0%!�����u
%&v������� �!��w�(%!

�$!���



���������	
������
��������
����������

�����	������� �!����
"�����#$��%�$�$%!����

&$�
�� �'$ $�

�
����$ ������$�(�)� � ��(��$!����*� �����

+�, �!�
��"����$!,� -�&$��$(�$%!

��"�������%&&�(�$%!
�����+��../�0%!���

���(�$%!
�%  $������(�$%!

1232456789
2:4;�<7662=� >79?@7=A599B2C7�D922?�E9F� CG�H7:4;G� D76BIG9:B7�HJFK;BIC�C;2�45992:C�L9GL

GM2J�NOPQRSPTU�M2V32
:CW��892:4;�<7662=�

>79?@7=�XA599B2C7�D9
22?�CG�H7:4;G�D76BIG

9:B7�HG7JY�CG�
4G::24C�CG�EB7Z�HG7J

F��1;2�[2MC29 :�\=L7MM
�DG99BJG9�L92I2992J�

76BV:32:C�@G56J�92L
92M2:C�7�]ŜQSPTU�8<>
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Appendix H - TUMF Network Cost Estimate and Evaluation 
 
For the purpose of calculating the “fair share” fee to be applied to new development 
under the TUMF program, a planning level cost estimate was developed to reflect the 
cost to complete improvements to the Regional System of Highways and Arterials to 
adequately accommodate future traffic growth.  The planning level cost estimate was 
established by applying the unit cost values (presented in Table 4.1) to the proposed 
changes identified for the future Regional System of Highways and Arterials.  The 
resultant cost value was tabulated for each unique segment of the network, by 
improvement type, based on the proposed list of improvements recommended 
following the review of the TUMF Network (as described in Section 4.3, Appendix E and 
Appendix G).  A separate cost estimate was generated for regional transit 
improvements based on information provided by RTA and added to the summary 
table.  The TUMF Network cost estimate table is summarized in Table 4.4 of the Nexus 
Report.  The detailed TUMF Network cost estimate table is included in this Appendix as 
Exhibit H-1.  The detailed TUMF transit cost estimate table is included as Table 4.5 of the 
Nexus Report. 
 
Where existing obligated funding has previously been secured through traditional 
funding sources to complete necessary improvements to the TUMF Network, the cost of 
these improvements will not be recaptured from future developments through the TUMF 
program.  As a result, the TUMF network cost was adjusted accordingly to reflect the 
availability of obligated funds.   
 
Each jurisdiction in Western Riverside County (including the County of Riverside, 
participating cities and RCTC) was asked to review their current multi-year capital 
improvement programs to identify transportation projects on the TUMF system that had 
previously secured alternate sources of funding.  Exhibit H-2 identifies those projects 
included on the TUMF Network having previously obligated funding.  Exhibit H-2 was 
subsequently updated following the 45 day review of the Draft 2016 Nexus Update 
Study Report to include obligated funding for three TUMF projects as defined in 
accordance with SB-1, which was approved by Governor Brown on April 28, 2017. 
  
To account for existing needs in the original TUMF Nexus Study, the cost for facilities 
identified as currently experiencing LOS E or F was adjusted by extracting the share of 
the cost to improve the portion of those facilities identified in the 2012 Baseline network 
scenario Level of Service plot with a volume to capacity ratio of greater than 0.90, 
which is the threshold for LOS E.  The adjustment to account for existing need as part of 
the TUMF Nexus Study provides for the mitigation of incremental traffic growth on those 
facilities with existing need.   
 
The following approach was applied to account for incremental traffic growth 
associated with new development as part of the existing need methodology: 
 

1. 1.  Facilities with an existing need were identified by reviewing the RivTAM 2012 
Baseline scenario assigned traffic on the 2015 existing network and delineating 
those facilities included on the TUMF Cost Fee Summary Table that have an 
average directional v/c exceeding 0.90.  
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a. Weighted directional v/c values were used to determine existing need for 
network segments, which was calculated by: 

i. Determining the length for the portion of each segment (model 
link), and calculating the ratio of link length to the overall segment 
length 

ii. Generating the average directional v/c for each link, for both 
directions in AM and PM periods, and multiplying by link/segment 
length ratio 

iii. Determining the maximum peak-period peak-direction v/c for 
each link, representing the highest directional v/c in either AM or 
PM 

iv. Calculating weighted average v/c for each TUMF segment, based 
on the sum of all weighted max v/c values of each link within a 
segment 
 

b. A similar method was used to determine existing need for spot 
improvements including interchanges, railroad crossings and bridges. 
However, no weighting was used in the calculation of existing need for 
spot improvements.  For these facilities, the peak-period peak-direction 
v/c values (highest directional v/c in either AM or PM) were utilized in the 
existing need calculation. This was based on the individual link within a 
network segment where a bridge or railroad crossing is located, or on- 
and off-ramps in the case of interchanges.   
 

2. Initial costs of addressing the existing need were calculated by estimating the 
share of a particular roadway segments “new lane” cost, or individual spot 
improvement cost (including all associated ROW and soft costs). 
  

3. Incremental growth in v/c was determined by comparing the average 
directional base year v/c for the TUMF facilities (delineated under step one) with 
the horizon year v/c for the corresponding segments and spot improvements 
calculated based on the RivTAM 2040 No-Build scenario assigned traffic on the 
2015 existing network using the same methodology as the base year v/c. 

4. The proportion of the incremental growth attributable to new development was 
determined by dividing the result of step three with the total 2040 No-Build 
scenario v/c in excess of LOS E. 

5. For those segments experiencing a net increase in v/c over the base year,  TUMF 
will ‘discount’ the cost of existing need improvements by the proportion of the 
incremental v/c growth through 2040 No-Build compared to the 2012 Baseline 
v/c (up to a maximum of 100%). 

Exhibit H-2 includes a detailed breakdown of the existing highway improvement needs 
on the TUMF network, including the associated unfunded improvement cost estimate 
for each segment experiencing unacceptable LOS. 
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����������	�����
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Appendix I - Western Riverside County Regional Trip Distribution 
 
In order to ensure an equitable regional/zonal distribution of potential TUMF revenues, 
the distribution of trips in the WRCOG region was analyzed to determine the distribution 
between local (intra-zonal) and regional (inter-zonal) trips.  This analysis was completed 
using the Year 2040 No-Build scenario Origin-Destination (O-D) vehicle trip tables from 
the Riverside County Travel Demand Model (RivTAM).  The analysis of vehicle trips based 
on the respective trip ends as stratified by zone is considered sufficient to establish the 
rough proportionality between local (intra-zonal) and regional (inter-zonal) trips 
because this measure is intended to only serve as a guide in the distribution of potential 
TUMF revenues between regional and local projects, and is not intended to serve as the 
basis for quantifying the relative magnitude of the impacts of different types of new 
development on the TUMF network (as described in Appendix J)   
 
The first step in the analysis was to create a correspondence table between the traffic 
analysis zones (TAZ’s) in the RivTAM model and the five WRCOG TUMF zones: Northwest, 
Central, Pass Area, Hemet/San Jacinto, and Southwest.  A table detailing the TAZ 
correspondence for each WRCOG TUMF zone is included as Exhibit I-1 in this Appendix.  
The vehicle trip tables by TAZ were aggregated to obtain the trip summary between six 
districts (five WRCOG TUMF Zones and one for the rest of Southern California region 
included in the model analysis area) 
 
Table 5.1 and 5.2 of the Nexus Study produce a matrix of total combined AM and PM 
peak period vehicle trips between the six districts. This information is subsequently 
weighted by TUMF future network lane miles in Table 5.3 to determine the relative share 
of trips that can be allocated between the backbone network and secondary network.  
Exhibits I-2 through I-11 provide the corresponding peak period vehicle trip matrices for 
each of the four time periods analyzed by the RivTAM model (AM peak, midday, PM 
peak and overnight) as well as total daily trips between the six districts.    
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Appendix J - Western Riverside County Regional Trip Purpose 
 
On September 27, 2013, California Governor Jerry Brown signed SB 743 into law, 
fundamentally changing the way that transportation impacts are to be assessed 
pursuant to the California Environmental Quality Act (CEQA).  The new law requires 
CEQA guidelines to be amended to provide an alternative to Level of Service for 
evaluating transportation impacts. The intent of the change is to introduce alternate 
criteria that “promote the reduction of greenhouse gas emissions, the development of 
multimodal transportation networks, and a diversity of land uses.” (New Public 
Resources Code Section 21099(b)(1).) The primary effect of the new law is to establish 
the use of vehicle miles of travel (VMT) as the preferred basis for measuring traffic 
impacts, in recognition of the fact that VMT more accurately reflects traffic impacts as 
it takes into account both the number of trips being made and the distance of those 
trips. Although CEQA and the specific provision of SB 743 do not generally apply directly 
to impact fee programs (which are governed by the provision of the Mitigation Fee 
Act),  the reasoning behind SB 743 establishing VMT as the preferred basis for CEQA 
traffic impact measurement is sound and equally applicable for impact fee nexus 
determination.   
   
Linking the TUMF to VMT does enable developers to continue to use TUMF participation 
as demonstration of partial mitigation for their cumulative regional transportation 
impacts under the new SB 743 requirements.   Furthermore, consistent with SB 743, 
consideration of travel impacts in terms of peak period VMT more accurately reflects 
the realities of travel behavior as the basis for determining impacts on the regional 
transportation system by reflecting the peak demands on the system based on the 
number of trips and the cumulative distance these trips occupy facilities in the system.  
Variation in trip length for different trip purposes is important to quantify since the 
impact associated with a trip is not limited to whether a trip occurs or not.  A longer 
distance trip occupies more roadways over a longer period of time (all else being 
equal), and therefore goes through more intersections and consumes more capacity, 
thus requiring greater levels of mitigation.  As the purpose of the TUMF is to mitigate the 
cumulative regional traffic impacts of future growth, a VMT based approach to 
defining the rough proportionality of impacts resulting from various differing types of 
new development better aligns with this purpose.    
 
The Riverside County Travel Demand Model (RivTAM) is the primary analytical toll used 
to forecast VMT in Riverside County. RivTAM was developed based on the SCAG 
regional travel demand model, whose underlying model travel characteristics were 
developed based on national and regional travel behavior surveys, including the 2010 
U.S. Census and the 2010 California Household Travel Survey.  The methodology for 
using travel demand models, including RivTAM, as the basis for calculating and 
measuring VMT is consistent with NEPA and CEQA guidance, and accepted 
transportation planning practice.   
 
The RivTAM model produces person-trips (irrespective of mode choice) on the basis of 
five trip purposes including home-based-work (HBW), home-based-other (HBO), home-
based-school (HBSC), work-based-other (WBO), and other-based-other (OBO).  Peak 
period, off-peak period and daily vehicle trips and VMT are derived from the person-trip 
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productions based on mode choice assignments and differing trip length 
characteristics embedded on the model parameters.  The peak period VMT results 
were aggregated into home-based VMT (combining the first three trip purposes) and 
non-home-based VMT (combining the last two trip purposes) for each scenario, with 
peak period conditions being considered to be most representative of the greatest 
level of travel demand and impact on the transportation system, and therefore serving 
as the basis for assessing impacts and determining necessary mitigation.   
 
The attribution of VMT associated with home-based trip purposes to residential land uses 
and non-home-based trips to non-residential land uses is consistent with the provisions 
of NCHRP Report #187 Quick Response Urban Travel Estimation Techniques and 
Transferable Parameters User's Guide (Transportation Research Board, 1978), a widely-
referenced source for travel estimation techniques used for travel demand modeling.  
Chapter 2 of this report, which details trip generation estimation, states that "HBW 
(Home Based Work) and HBNW (Home Based Non Work) trips are generated at the 
households, whereas the NHB (Non-Home Based) trips are generated elsewhere.”  
Consistent with NCHRP Report #187, aggregating person trip productions and 
associated VMT into home-based (combining home-based-work, home-based-other 
and home-based-school) and non-home-based (combining work-based-other, and 
other-based-other) represents an appropriate way to allocate trip generation and 
associated impacts between residential and non-residential land uses for the purpose 
of estimating the rough proportionality of the TUMF fee.   
 
Exhibits J-1 through J-36 of this Appendix include the RivTAM model data aggregated 
for peak period, off-peak period and daily person VMT for each trip purpose between 
the respective TUMF zones, and for both model year scenarios.  The growth in peak 
period VMT for each trip purpose was calculated as the difference between the peak 
period VMT in the 2012 Existing scenario and the peak period VMT in the 2040 No Build 
scenario. The growth in home-based peak period VMT represents 71.0% of the total 
growth in peak period VMT, and the growth in non-home-based peak period VMT 
represents 29.0% of the total growth in peak period VMT, as shown in Table 5.4.   The 
relative share of the growth in peak period VMT summarized in Table 5.4 provides the 
basis for estimating the rough proportionality of the TUMF network impacts and related 
mitigation costs (and associated fees) attributable to new residential and non-
residential development, respectively.   
   
 
   
 



���������	�
� ������ ���� ������� ������ ����� ������ �������������	��
� !
"#�	� ������� ������� ������ ���� ������� ������� $$��%&�'��	()�*	 ������ ���� �������� ������ ������� ��������� +��&$����,
** -��
 ����� ����� ���� ������� ����� ������� �.+��.$��/	()�*	 ������ ������ ������ ������ ������ ����� ����%�%+%0/	*#1� 23�04 ������ ������ ������� ������� ������� � &�.�%���&�0�-5 &��$��++$ .&$�$�� +�.���$+% �+&�&�. &��.&���� .��+����� &&�&$.���$6789: ;< =>?@AB C97D ���� 6789E><9 FG9<7D>;� F9HI9JK9D ����

LM�NON� !P& QR� OS 23�04 �TR� U0'L�0�-5 ,L-V ,L3N0W �3N,� �03 -55 ,T3,0�L� P ��&� O-�L5N'L���	�
� ����	��
� !
"#�	� '��	()�*	 ,
** -��
 ��/	()�*	 0/	*#1� 23�04 �0�-5



���������	�
� ����� ������ ������ ������ ������� ������ �������������	��
� !
"#�	� ���� ��� ������ ������ ����� ������� �$%����&��	'(�)	 ������ ����� ����� ����� ���� ��������� ��$���*%�+
)) ,��
 ���� ��� ������ ������ ����� ������� �-�������.	'(�)	 ������� ������ ������� ������ ������� ������ ���%��-$/0.	)#1� 23�04 ����� ����� ������� ������ ������ � %�$�*�-�0�,5 /����*� �����%� ��$���-�/ �%$���� --%�$$� ���/��*�/ ��$/��$��6789: ;< =>?@AB C97D ���� 6789E><9 FG9<7D>;� F9HI9JK9D ����

LM�NON� !P� QR� OS 23�04 �TR� U0&L+L,V +L3N0W �0RLPO,�LWP203V �3N+� 0&5S P �*�� O,�L5N&L���	�
� ����	��
� !
"#�	� &��	'(�)	 +
)) ,��
 ��.	'(�)	 0.	)#1� 23�04 �0�,5



���������	�
� ���� ������ ������ ������ ������ ������� �����������	� 
�!"
#$�	� ������ ����� ������ ������ ������ ���� %&����'(��	)*�+	 ������ ���� ������� ����� ������ ������ '������,
++!-��
 ���� ����� ����� ����� ����� ����� %���&&. �/	)*�+	 ���� ������ ���� ������ ������� ������� ����&��0/	+$1�!23�04 ����� ������ ������ ������ ����� � ����'���0�-5 ������& &'���% '%���%& %%��.�� �%���%' .�.���� ���%��%��6789:!;<!=>?@AB!C97D!����!6789E><9!FG9<7D>;�!F9HI9JK9D!���

LM�NON�!"P�QR�!OS!23�04!�TR�!U0(L,L-V!,L3N0W!�0RLPO- LWP0��L3!�3N, !0(5S!P!��%�!O- L5N(L���	�
� ����	� 
�!"
#$�	� (��	)*�+	 ,
++!-��
  �/	)*�+	 0/	+$1�!23�04 �0�-5



���������	�
� ����� ����� ������ ����� ������ ����� ����������	��
�� 
!"�	� ����� ����� ����� ����� ������ ����� ���#$$%��	&'�(	 ������ ����� ����� ����� ����� ����� �������)
((�*��
 ����� ����� ����� ����� ����� ���� +��#$���,	&'�(	 ����� ����� ������ � ������ �� �-+��$�.,	("/��01�.2 ���� ����� ����� ����� ����� � �3��4$�.�*5 ���+$3 �-���+ �����$3 �4���3 �$��#$3 ���#�� $����-�6789:�;<�=>?@AB�C97D������6789E><9�FG9<7D>;��F9HI9JK9D�����

LM�NON�� P$QR��OS�01�.2��TR��U.%L)L*V�)L1N.W��.RLPO*�LWP���..5��1N)��.%5S�P�+-�+�O*�L5N%L���	�
� ����	��
�� 
!"�	� %��	&'�(	 )
((�*��
 ��,	&'�(	 .,	("/��01�.2 �.�*5



���������	�
� ����� ���� ������ ���� ������ ����� �����������	��
�� 
!"�	� ���� ����# ���� ���#� �#���� ����� �����$%��	&'�(	 �����# ����� #��#�� ���� ������ ��#���� �������)
((�*��
 ��#� ����� ����� ����� ���� ����� +,�,$,��-	&'�(	 ����� ����� �����# ����# �#�� �����# ��$�$�$.-	("/��01�.2 ����� ����� ������# ����� ����� � 3+����4�.�*5 �4��,3+ �4��33 3$$�,�� +��3,, �$��$�4 3�$�+34 $�+�+�$6789:�;<�=>?@AB�C97D������6789E><9�FG9<7D>;��F9HI9JK9D����

LM�NON�� P+QR��OS�01�.2��TR��U.%L)L*V�)L1N.W�0.1VPO*�LWP.��L1��1N)��.%5S�P�34�3�O*�L5N%L���	�
� ����	��
�� 
!"�	� %��	&'�(	 )
((�*��
 ��-	&'�(	 .-	("/��01�.2 �.�*5



���������	�
� ���� ����� ���� ������ ������ ������ �����������	��
�� 
!"�	� ������ ����� ���� ���� ����� ������ ##$�$%�&��	'(�)	 ����� ����� ������ ������ ����� ������� *���+$,-
))�.��
 ��� ���� ����� ������ ���� ������ �+�%$,��/	'(�)	 ������ ����� ������ ����� ������� ������ $�,��+�0/	)"1��23�04 ��� ����� ������� ����� ������ � $+*�+���0�.5 �$���*$ #%#�+�# *����,� #%*�,�* $����$+ �%���#� #�����%�%6789:�;<�=>?@AB�C97D������6789E><9�FG9<7D>;��F9HI9JK9D����

LM�NON�� P,QR��OS�23�04��TR��U0&L-L.V�-L3N0W�0��L3PO.�LWP0��L3��3N-��0&5S�P��%#��O.�L5N&L���	�
� ����	��
�� 
!"�	� &��	'(�)	 -
))�.��
 ��/	'(�)	 0/	)"1��23�04 �0�.5



���������	�
� ����� ������ ������ ����� ������� ������ �������������	��
� !
"#�	� ������ ������ ������� ������ ������� ������ ��$��%�&��	'(�)	 ������ ������ ��������� ����� ������ ��������� *�����$��+
)) ,��
 ������ ������ ����� ������� ������ ����� -�*������.	'(�)	 ������� ������ ������� ������ ����� ������� *�**�����/.	)#0� 12�/3 ������� ����� ������ ������ ������� � ������-���/�,4 ��$���5 %���5�� *�����*�� -�5���� ��-%%���� %�-�5��5- ���-�����6789: ;< =>?@AB C97D ���� 6789E><9 FG9<7D>;� F9HI9JK9D ���

LM�NON� !P� QR� OS 12�/3 �TR� U/&L�/�,4 /�� +L,V �2N+� �/2 ,44 +T2+/�L� P *5�* O,�L4N&L���	�
� ����	��
� !
"#�	� &��	'(�)	 +
)) ,��
 ��.	'(�)	 /.	)#0� 12�/3 �/�,4



���������	�
� ����� ����� ������ ����� ����� ������ �����������	��
���
 !�	� ����� ����� ����� ����� ����� ������ �"��#$"%��	&'�(	 ����� ���� ������ ����� ����� ������ "�#������)
((�*��
 ���� ���� ����� ����� ���� ����� "$"�##$��+	&'�(	 ����� ����� ������ ����� ������ ������ ,-.�$/.0+	(!1��23�04 ����� ���� ������ ����� ����� � ��.�#/.�0�*5 �"/���� -��,./ /.��#�� "���$"� ��$�-$# "�.#/���, ���.#���,6789:�;<�=>?@AB�C97D������6789E><9�FG9<7D>;�F9HI9JK9D�����

LM�NON���P,�QR��OS�23�04��TR��U0%L0���)L*V��0RLPO*�LWP203V��3N)��0%5S�P�O*�L5N%L���	�
� ����	��
���
 !�	� %��	&'�(	 )
((�*��
 ��+	&'�(	 0+	(!1��23�04 �0�*5



���������	�
� ������ ������ ������ ����� ������ ���� �����������	��
�� 
!"�	� #��# ������ ������ ����� ���#� ���# $�%�$&&'��	()�*	 ������ #���� ������ ����� ������ ������� �������+
**�,��
 ����# ����� ���#�� ����#� ����# #����� %-����&��.	()�*	 �����# ����� ����#� �����# ������ ������� ����%��/.	*"0��12�/3 ##��� �#���� ������ ����� #����� � ��-���%�/�,4 -$����$ %$-���� �-&��$% %�%���% �-5�%5� %�%����5� -�5%��%%�6789:�;<�=>?@AB�C97D����6789E><9�FG9<7D>;��F9HI9JK9D���#

LM�NON�� P&QR��OS�12�/3��TR��U/'L/���+L,V��/RLPO,�LWP/��L2��2N+��/'4S�P�$5%$�O,�L4N'L���	�
� ����	��
�� 
!"�	� '��	()�*	 +
**�,��
 ��.	()�*	 /.	*"0��12�/3 �/�,4



���������	�
� ����� ����� ����� �� ����� ��� ����������	��
���
� �	� ����� ����� ��� �� ����� ��� �!�!"#$��	%&�'	 ��(�( ��� ������ ��( ��(�� �(� )��!�*+
''�,��
 (�� ��� (�� ����� ��� ��� ��"!���-	%&�'	 ����� �� ��(� ��� ���(( �� �.�"�!/-	' 0��12�/3 ��� ��� ���� ��� ����  )�!4)�/�,5 �"��#* 4�)�� )*�*�4 *���! )4�")# ��.)4 �!.���!6789:�;<�=>?@AB�C97D�����6789E><9�FG9<7D>;��F9HI9JK9D����

LM�NON���P�!QR��OS�12�/3��TR��U/$L/���+L,V��/RLPO,�LWP���//5��2N+��/$5S�P��!���O,�L5N$L���	�
� ����	��
���
� �	� $��	%&�'	 +
''�,��
 ��-	%&�'	 /-	' 0��12�/3 �/�,5



���������	�
� ����� ���� ������ ����� ����� ������ ����������	��
�� 
!"�	� ��#�� �#�#� ���� ��#�� ����� �#�� �$���%&��	'(�)	 ������ ����� ���#�# ����� ����# ������ $*$��+,-
))�.��
 ����# ���� ���#� ��#�� ����� ����#� �+�$*$��/	'(�)	 ��#�� ���� ���� ��� ������ ������ ���,**0/	)"1��23�04 ����� ���� ����� ������ ���� # ,%��*�%�0�.5 ++���% $$��$$ ,�$�,�� �$��,� ,$����% ,����%� %�$��+$6789:�;<�=>?@AB�C97D��#���6789E><9�FG9<7D>;��F9HI9JK9D��#��

LM�NON�� P,,QR��OS�23�04��TR��U0&L0���-L.V�203VPO.�LWP0��L3��3N-��0&5S�P�$*,$�O.�L5N&L���	�
� ����	��
�� 
!"�	� &��	'(�)	 -
))�.��
 ��/	'(�)	 0/	)"1��23�04 �0�.5



���������	�
� ������ ����� ������ ���� ����� ������� �����������	��
� !
"#�	� ����� ����� ����� ���� ������ ������ �$%�%��&��	'(�)	 ������ ���� ������ ���� ������ ������ �*��*��+
)) ,��
 ����� ���� ����� ���� ���� ������ ���������-	'(�)	 ������ ������ ���� ����� ������ ������ .//����0-	)#1� 23�04 ����� ����� ������ ������ ����� � $..�.%%�0�,5 �*����/ �.%��%$ ������$ �����.. ./*���� $/��*// *������$%6789: ;< =>?@AB C97D �� 6789E><9 FG9<7D>;� F9HI9JK9D ���

LM�NON� !P�*QR� OS 23�04 �TR� U0&L0�� +L,V 0��L3PO,�LWP0��L3 �3N+� 0&5S P *%�* O,�L5N&L���	�
� ����	��
� !
"#�	� &��	'(�)	 +
)) ,��
 ��-	'(�)	 0-	)#1� 23�04 �0�,5



���������	�
� ������ ������ ������� ������� ������� ��������� �������������	� 
�!"
#$�	� ������� ������� ������� ������� ������ ����� %������&�'��	()�*	 ������� ����� ��������� ������ ������� �������� ������+,�-
**!.��
 ������ ������ ������� ������ ������ ������ ����++� �/	()�*	 ������ ������ ������� ����� ��������� �������� ��������+0/	*$1�!23�04 ������ ������ �������� ������� ������� � +���������0�.5 +�,&��%%� ��,���� ���+��+++ ��+�,�% ��,�&���� ��&%����� +,��������6789:!;<!=>?@AB!C97D!����!6789E><9!FG9<7D>;�!F9HI9JK9D!����

LM�NON�!"P%�!QR�!OS!23�04!�TR�!U0'L�0�.5!V.N5S!�3N- !�03!.55!-T3-0 L !P!+,%+!O. L5N'L���	�
� ����	� 
�!"
#$�	� '��	()�*	 -
**!.��
  �/	()�*	 0/	*$1�!23�04 �0�.5



���������	�
� ������ ����� ������� ������ ������ ������� �������������	��
���
 !�	� ������ ����� ������ ������ ������ ������ �"#��#�$��	%&�'	 �����(� �(���� ���( ������ ����(� ��������( )��*��+��,
''�-��
 ����( ��(�� ���((� ����� ������ ����(� +�)�**"��.	%&�'	 ������� ����� ����(�� ���(�� ������� �������(� )�+����*�/.	'!0��12�/3 (����( ����� (������ ������ (����� � #44��"��/�-5 #+"��)� ))���"� )�***�*�# 4#��"4" ���)��#)# +���+�#�) "�����)))6789:�;<�=>?@AB�C97D������6789E><9�FG9<7D>;��F9HI9JK9D�����

LM�NON���P�+����	�
� ����	��
���
 !�	� $��	%&�'	 ,
''�-��
 /.	'!0��12�/3 �/�-5QR��OS�12�/3��TR��U/$LV-N5S��/RLPO-�LVP1/2W��2N,��/$5S�P�)��)�O-�L5N$L��.	%&�'	



���������	�
� ����� ����� ������ ������ ������ ������� �����������	��
���
 !�	� ����� ���"� �"���� ���"�� ������ "���� �#���$%&��	'(�)	 �"���� ���� ������� ���"�� �"��� ������� *�����#%*+
))�,��
 "��" "���� �����" "����" ���"� ����� $���%����-	'(�)	 ������ �����" "�"�� ����"� ������ �"���" *��**�*$$.-	)!/��01�.2 ������ ����� ������ ����� ����� � �����$��.�,3 %#4�5#* $$5��#4 *��%$�4�5 $#%��#� ����%$$ *�4����#$ %�$$4�$*�6789:�;<�=>?@AB�C97D�����6789E><9�FG9<7D>;��F9HI9JK9D���"

LM�NON���P*%QR��OS�01�.2��TR��U.&LV,N3S��.RLPO,�LVP.��L1��1N+��.&3S�P�$5*$�O,�L3N&L���	�
� ����	��
���
 !�	� &��	'(�)	 +
))�,��
 .-	)!/��01�.2 �.�,3��-	'(�)	



���������	�
� ����� ����� ����� ����� ������ ��� �����������	��
���
 !�	� ���� �"��"� ����� ��"�� ������ ��"�� �#�$��%��	&'�(	 �"�"�� ���� ������ ����� ������ ���� �$)��)�*
((�+��
 ��"�� ����� ����� ������ ���� ����� �#���,��-	&'�(	 ������ ����� ������ "�� "��"�� ���� ��#�./#0-	(!1��23�04 ����� ����� ���� ����� ����� � �.�./,�0�+5 #$�)�. �,��$, �$)��.� ����$$ �,#��)� ����,� /�#�)��6789:�;<�=>?@AB�C97D������6789E><9�FG9<7D>;��F9HI9JK9D�����

LM�NON���P�$QR��OS�23�04��TR��U0%LV+N5S��0RLPO+�LVP���005��3N*��0%5S�P��.���O+�L5N%L���	�
� ����	��
���
 !�	� %��	&'�(	 *
((�+��
 0-	(!1��23�04 �0�+5��-	&'�(	



���������	�
� ����� ���� ����� ����� ����� ����� �����������	��
� !
"#�	� ����� ����� ����� ���� ����� ����� ��$���%&��	'(�)	 ����� ���� ������ ����� ����� ������ *����+,-
)) .��
 ���� ���� ����� ����� ���� ����� $*������/	'(�)	 ����� ���� ����� ���� ������ ����� �$%����0/	)#1� 23�04 ����� ����� ������ ����� ����� � %�%�%�*�0�.5 �,%�,�� �+��%% %$��$�+ �����% +���,�* +$$�%,% ��*+��*��6789: ;< =>?@AB C97D ���� 6789E><9 FG9<7D>; F9HI9JK9D ����

LM�NON� !P�,QR� OS 23�04 �TR� U0&LV.N5S 203WPO.�LVP0��L3 �3N-� 0&5S P ���� O.�L5N&L���	�
� ����	��
� !
"#�	� &��	'(�)	 -
)) .��
 0/	)#1� 23�04 �0�.5��/	'(�)	



���������	�
� ����� ������ ������ ����� ������ ������ �����������	��
�� 
!"�	� ���� ������ ������ ���� ������ ������ #�$�$%�&��	'(�)	 �����* ��*�� ������ ����� ����� *�����* %��#��%$+,
))�-��
 *���� ����� ����*� ���*�� ����* ����*� #$%�$����.	'(�)	 �*���� ����� ���� ���� ������ ���*�� �+��$+�/.	)"0��12�/3 ������ ������ **��*� ������ ������ � %�+$+�#���/�-4 �5$�$�+ #�%��#� %��$$�%5+ #����5� ����%$� %�+���5�5 ��$�����+6789:�;<�=>?@AB�C97D�����6789E><9�FG9<7D>;��F9HI9JK9D����

LM�NON�� P%�QR��OS�12�/3��TR��U/&LV-N4S�/��L2PO-�LVP/��L2��2N,��/&4S�P�#+%#�O-�L4N&L���	�
� ����	��
�� 
!"�	� &��	'(�)	 ,
))�-��
 /.	)"0��12�/3 �/�-4��.	'(�)	



���������	�
� ���� ����� ������ ���� ������ ������� �������������	��
���
 !�	� ""���� ���"�" ��"��� ������ �"���� ������� #�$���$�%&��	'(�)	 "������ "�"�� "�""��� �"��� ������� ��������� *��+,�*,�-
))�.��
 �""���� "����� "����� "�"���� ��"�� ������ #�#$��#%���/	'(�)	 "������ ������� ������� �"���� ������"� ����� ���*#�%�,0/	)!1��23�04 "����� ������ �������� ������� ������� � ����,�%#��0�.5 #�$#���*� ,�,�$*� ��#+��,�� �$���+* ���+#�#,, ��$����$� #+�$$*�*��6789:�;<�=>?@AB�C97D�"����E;F6G>H:�IJ9<7D>;��I9KL9MN9D�"���

OP�QRQ���S#�TU��RV�23�04��WU��X0&O�0�.5�-O.Y�-O3Q0Z��3Q-���03�.55�-W3-0�O��S��%*%�&0�RWQ5Z���	�
� ����	��
���
 !�	� &��	'(�)	 -
))�.��
 ��/	'(�)	 0/	)!1��23�04 �0�.5



���������	�
� ����� ������ ������ ������ ������� ������ �������������	 !
�"#
$%�	� ������� ������ ������ ������ ������� ������ ���������&��	'(�)	 ����� ����� ������� ����� ������ ������ ��������*+
))",��
 ������ ����� ������� ������� ������ ������� -.*��.�!�/	'(�)	 ������� ���� ������ ������ ������� ������� ��.�*����0/	)%1�"23�04 ����� ����� ����� ������ ������  .���*.��0�,5 �.����� ��-�-�* ���*��.�� �.���*� ���-����� ���.���*� .��������6789:";<"=>?@AB"C97D"��"E;F6G>H:"IJ9<7D>;�"I9KL9MN9D"���

OP�QRQ�"#S��"TU�"RV"23�04"�WU�"X0&O+O,Y"+O3Q0Z"�0UOSR,!OZS203Y"�3Q+!"0&5V"S"��*�"&0"RWQ5Z���	�
� ����	 !
�"#
$%�	� &��	'(�)	 +
))",��
 !�/	'(�)	 0/	)%1�"23�04 �0�,5



���������	�
� ����� ������ ������ ����� ������ ������� �����������	��
� !
"#�	� ������ ����� ������ ����� ������ ����� $���%��&��	'(�)	 ����� ����� ������ ����� ����� ������ ����$�$*
)) +��
 ����� ����� ����� ����� ���� ������ ,���%-���.	'(�)	 ����� ����� ������ ������ ������� ������� %%/��,%0.	)#1� 23�04 ������ ����� ������ ������ ������ � /�������0�+5 $%��%�, ,%%�/�/ ��/�,$$ ,%��/�� �/-�$%� -/��%/� ���$�����6789: ;< =>?@AB C97D ��� E;F6G>H: IJ9<7D>;� I9KL9MN9D ����

OP�QRQ� !S�,TU� RV 23�04 �WU� X0&O*O+Y *O3Q0Z �0UOSR+�OZS0��O3 �3Q*� 0&5V S ���� &0 RWQ5Z���	�
� ����	��
� !
"#�	� &��	'(�)	 *
)) +��
 ��.	'(�)	 0.	)#1� 23�04 �0�+5



���������	�
� ���� ����� ����� ��� ���� ��� ����������	��
���
 !�	� �"���� ����� #��� ��" ���" �� $%�$�%&��	'(�)	 ����� � #����� ��� ��� ��"# ��%��%�*
))�+��
 "���" ����� ���#�# ���"�� ����� ����� $���,���-	'(�)	 ���"�� ���# �"�#"� ## #��"" �� ��,�$$�.-	)!/��01�.2 ����" ����� ���#�� ##� #��� � �����,�.�+3 ��,��%% ���4%� ����5�� ���5�� �%��%�� �%���, �,�����6789:�;<�=>?@AB�C97D�����E;F6G>H:�IJ9<7D>;��I9KL9MN9D����

OP�QRQ���S��TU��RV�01�.2��WU��X.&O*O+Y�*O1Q.Z��.UOSR+�OZS���..3��1Q*��.&3V�S��5,5�&.�RWQ3Z���	�
� ����	��
���
 !�	� &��	'(�)	 *
))�+��
 ��-	'(�)	 .-	)!/��01�.2 �.�+3



���������	�
� ����� ����� ������ ��� ������ ������ �����������	��
� !
"#�	� ����� ������ ����� ����� ������ ������ �$���%�&��	'(�)	 ������ ����� ����� ������ ������ ������� *$��*+�,
)) -��
 ����� ���� ������ ������ ����� ������ ��������.	'(�)	 ������ ������ ������ ����� ������� ������ /%$��*�0.	)#1� 23�04 ����� ����� ������� ������ ������ � �+��/���0�-5 /$��/�� ����*� %**��+� ���/*� /����%* �+����* ��%���$�+6789: ;< =>?@AB C97D ���� E;F6G>H: IJ9<7D>;� I9KL9MN9D ���

OP�QRQ� !S/�TU� RV 23�04 �WU� X0&O,O-Y ,O3Q0Z 203YSR-�OZS0��O3 �3Q,� 0&5V S /$+$ &0 RWQ5Z���	�
� ����	��
� !
"#�	� &��	'(�)	 ,
)) -��
 ��.	'(�)	 0.	)#1� 23�04 �0�-5



���������	�
� ������ ������ ������ ������ ���� ������ �����������	��
� !
"#�	� ������ ������ ������ ���� ����� ������ �$��%&�'��	()�*	 ������ ���� ������ ������ ������ ������ %����+�,
** -��
 ����� ����� ������ ������ ���� ����� ��%�%$���.	()�*	 ����� ������ ����� ��� ������� ������ /���//�0.	*#1� 23�04 ����� ����� ����� ���� ������ � /�/�%$&�0�-5 �/%�+$/ ��%���� %���//& �/��+$� /�$�+�� /�%�$�% &�/%����+6789: ;< =>?@AB C97D ��� E;F6G>H: IJ9<7D>;� I9KL9MN9D ����

OP�QRQ� !S&/TU� RV 23�04 �WU� X0'O,O-Y ,O3Q0Z 0��O3SR-�OZS0��O3 �3Q,� 0'5V S &�/� '0 RWQ5Z���	�
� ����	��
� !
"#�	� '��	()�*	 ,
** -��
 ��.	()�*	 0.	*#1� 23�04 �0�-5



���������	�
� ����� ����� ������ ������ ������ ������ �������������	� 
�!"
#$�	� ����� ������ ����� ������ ���� ������ %�������&'��	()�*	 ������ ����� ��������� ������ ������� ��������� ��++�����,
**!-��
 ������ ����� ������� ������ ����� ����� �����+% �.	()�*	 ����� ������ ������ ����� �������� ������� ��&�+����/.	*$0�!12�/3 ������� ����� ��������� ������� ������ � ���4&��+��/�-5 %��%����� �++�4�� 4�%%���4� ������� ���%��&&� ����&��+� %��%&���%46789:!;<!=>?@AB!C97D!����!E;F6G>H:!IJ9<7D>;�!I9KL9MN9D!����

OP�QRQ�!"S�4!TU�!RV!12�/3!�WU�!X/'O�/�-5!/��!,O-Y!�2Q, !�/2!-55!,W2,/ O !S!�&�&!'/!RWQ5Z���	�
� ����	� 
�!"
#$�	� '��	()�*	 ,
**!-��
  �.	()�*	 /.	*$0�!12�/3 �/�-5



���������	�
� ������ ������ ������� ����� ������� ������� �����������	��
�� 
!"�	� ������ ����� ������� ������ ������� ������� �#$��%%&��	'(�)	 ���� ���� ����� ����� ������ ������ *�*���$**+
))�,��
 ����� ���� ������� ����� ����� ������� �-*�$.���/	'(�)	 ����� ������ ������� ����� ������ ������� *�*���.##0/	)"1��23�04 ����� ����� ������ ����� ������ � %�������0�,5 #*-�$�� *#-�.$# *��%��#*% *%���*- .**�%�� *��-#�%�� #�.���%$#6789:�;<�=>?@AB�C97D������E;F6G>H:�IJ9<7D>;��I9KL9MN9D�����

OP�QRQ�� S$��TU��RV�23�04��WU��X0&O0���+O,Y��0UOSR,�OZS203Y��3Q+��0&5V�S�$�#��&0�RWQ5Z���	�
� ����	��
�� 
!"�	� &��	'(�)	 +
))�,��
 ��/	'(�)	 0/	)"1��23�04 �0�,5



���������	�
� ����� ����� ������ ������ ������ ������� �����������	��
���
 !�	� ������ ����" ����"� ����� �����" ���"�" #$��%%$&��	'(�)	 ������ "���� ����"�� ����" ������ ������� *������$+,
))�-��
 ���"�� "���� ����"� �"�� ���" ����� .�$��.���/	'(�)	 "���� �"���� ������ ����" �"���� ������� ++%���%0/	)!1��23�04 ���� ������ �"����� �"���� ����"� � ����+���0�-5 �.��%�. .�*���. *���#���� ..#�#%� $�#���� *�.#��$*� #�.�.�.#%6789:�;<�=>?@AB�C97D������E;F6G>H:�IJ9<7D>;��I9KL9MN9D����

OP�QRQ���S.�TU��RV�23�04��WU��X0&O0���,O-Y��0UOSR-�OZS0��O3��3Q,��0&5V�S�.�#��&0�RWQ5Z���	�
� ����	��
���
 !�	� &��	'(�)	 ,
))�-��
 ��/	'(�)	 0/	)!1��23�04 �0�-5



���������	�
� ����� ��� ���� �� ���� ��� ����������	��
�� 
!"�	� ���� ���# ���� ��� ����� ��� ���$��%��	&'�(	 ���� �� ����� �� �#�� ��# ���)*+,
((�-��
 #��� ��� ���� �#�� ���� ���# ���)�+��.	&'�(	 ���� �#� ���� �� ����� ��# �����$/.	("0��12�/3 ���� ��� ���� ��� �#�� � ��)+��/�-4 ���**) ����� ����$� ���*� �5�$*� *��$5 +�����+6789:�;<�=>?@AB�C97D������E;F6G>H:�IJ9<7D>;�I9KL9MN9D�����

OP�QRQ�� S��TU��RV�12�/3��WU��X/%O/���,O-Y��/UOSR-�OZS���//4��2Q,��/%4V�S��5*5�%/�RWQ4Z���	�
� ����	��
�� 
!"�	� %��	&'�(	 ,
((�-��
 ��.	&'�(	 /.	("0��12�/3 �/�-4



���������	�
� ����� ����� ������ ����� ������ ������ �����������	� 
�!"
#$�	� ����� ������ ����� ���� ������ ���� %����&'��	()�*	 ������ ���� ������� ����� ����� ������� &���+�+,
**!-��
 ����� ����� ����� ������ ����� ������ ���%�� �.	()�*	 ������ ���� ������ ���� ������ ����� �%����%/.	*$0�!12�/3 ������ ����� ������� ������ ����� � ��������/�-4 �&%�&�% ������ &%��%�� ���&�� ��+���� ��+�%5& ��+����%�6789:!;<!=>?@AB!C97D!����!E;F6G>H:!IJ9<7D>;�!I9KL9MN9D!����

OP�QRQ�!"S��TU�!RV!12�/3!�WU�!X/'O/��!,O-Y!1/2YSR- OZS/��O2!�2Q, !/'4V!S!�+�+!'/!RWQ4Z���	�
� ����	� 
�!"
#$�	� '��	()�*	 ,
**!-��
  �.	()�*	 /.	*$0�!12�/3 �/�-4



���������	�
� ���� ����� ������ ���� ������ ����� �����������	��
�� 
!"�	� ������ �#�#$� ���$�$ ���$� ���#�� ������ %&'�(&&)��	*+�,	 ���#�� ����� ��#���$ #��� ����#� $������ ���%����(-
,,�.��
 ����� #���� �$�#$# #$�#�$ ���$ #��##� %���&�%��/	*+�,	 ����� ������ ���$� ����� $���� ���$#$ &���(��0/	,"1��23�04 ������ $$��� $����� ������ ����� � '����&&�0�.5 ��(�&�� %�(���� ���(���&� %������ &����%� ''&�&(& ��������%6789:�;<�=>?@AB�C97D���$��E;F6G>H:�IJ9<7D>;��I9KL9MN9D����

OP�QRQ�� S��TU��RV�23�04��WU��X0)O0���-O.Y�0��O3SR.�OZS0��O3��3Q-��0)5V�S�%����)0�RWQ5Z���	�
� ����	��
�� 
!"�	� )��	*+�,	 -
,,�.��
 ��/	*+�,	 0/	,"1��23�04 �0�.5



���������	�
� ������� ������ ������� ������ ������ ������� �������������	� 
�!"
#$�	� ������ ������ ������ ������ ������ ������ ����%��%&'��	()�*	 ������ ����� ������� ����� ������ ������� +��,���%�-
**!.��
 ������ ����� ������ ������ ����� ������ ������++, �/	()�*	 ������ ������ ������� ����� ������� ������� ���+&�+%,0/	*$1�!23�04 ������ ������ ������� ������ ������ � ,��+���%��0�.5 ��,���%�� ��,����+& �����,���% ������&+� ,�&�,��+� ����%�&�& �&�&++���+6789:!;<!=>?@AB!C97D!����!E;F6G>H:!IJ9<7D>;!I9KL9MN9D!����

OP�QRQ�!"S��!TU�!RV!23�04!�WU�!X0'O�0�.5!Y.Q5V!�3Q- !�03!.55!-W3-0 O !S!�%,%!'0!RWQ5Y���	�
� ����	� 
�!"
#$�	� '��	()�*	 -
**!.��
  �/	()�*	 0/	*$1�!23�04 �0�.5



���������	�
� ������ �� ��������� ��� ����� ������ �������������	� 
�!"
#$�	� ������� ������ ������ ������ ������ ������� %��&��%�'(��	)*�+	 ������ ������ �������� ������ ������� �������� ��%�'��,�-
++!.��
 ������ ������ ������� ������ ������ ������ %�,�����% �/	)*�+	 ������� ������ ������� ����� �������� ������� ��&'%�,��0/	+$1�!23�04 ������ ������ ��������� ������ ������ � %���'�'%��0�.5 %��,,���, '������ ��'&����� '������ %�&������ ��������� %��,&��''�6789:!;<!=>?@AB!C97D!����!E;F6G>H:!IJ9<7D>;�!I9KL9MN9D!����

OP�QRQ�!"S��!���	�
� ����	� 
�!"
#$�	� (��	)*�+	 -
++!.��
 0/	+$1�!23�04 �0�.5TU�!RV!23�04!�WU�!X0(OY.Q5V!�0UOSR. OYS203Z!�3Q- !0(5V!S!�,',!(0!RWQ5Y �/	)*�+	



���������	�
� ����� ������ ������ ������ ������� ������ �������������	��
� !
"#�	� ����� ������ ������ ������ ������ ����� ��$�%&�'��	()�*	 ����� ������ ������ ������ ����� ������� ���+��%,�-
** .��
 ����� ������ ����� ������� ����� ������ %,&�++&��/	()�*	 ������ ������ ������� ������ ����� ������� ��,,$����0/	*#1� 23�04 ������ ������ ������ ������� ������� � ��$%,���+�0�.5 ����%�$ $&��&�� ���&&�,$$ $���+�+ �������,+ ���+���,� ���������6789: ;< =>?@AB C97D ���� E;F6G>H: IJ9<7D>;� I9KL9MN9D ���

OP�QRQ� !S$$TU� RV 23�04 �WU� X0'OY.Q5V �0UOSR.�OYS0��O3 �3Q-� 0'5V S �+%+ '0 RWQ5Y���	�
� ����	��
� !
"#�	� '��	()�*	 -
** .��
 0/	*#1� 23�04 �0�.5��/	()�*	



���������	�
� ����� ����� ����� ��� ����� ����� �����������	��
� !
"#�	� ���� ����� ���� ��� ����� ���� ��$���%&��	'(�)	 ����� �� ������� ��� ������ ����� �*����+,
)) -��
 ����� ����� ������ ����� ���� ����� ��*�$�$��.	'(�)	 ������ ����� ������ ��� ������ ��� �%��/*�0.	)#1� 23�04 ����� ����� ���� ����� ������ � $���+��0�-5 �+%��/+ $/�$$� /+��%/� �%�$%% /$��%%� /��*�* %�%�/�/6789: ;< =>?@AB C97D ���� E;F6G>H: IJ9<7D>;� I9KL9MN9D ����

OP�QRQ� !S$+TU� RV 23�04 �WU� X0&OY-Q5V �0UOSR-�OYS���005 �3Q,� 0&5V S /�+� &0 RWQ5Y���	�
� ����	��
� !
"#�	� &��	'(�)	 ,
)) -��
 0.	)#1� 23�04 �0�-5��.	'(�)	



���������	�
� ����� ������ ����� ������ ������ ������ �����������	� 
�!"
#$�	� ������ ����� ����� ����� ����� ������ �������%��	&'�(	 ������ ������ ������ ������ ������ ������� ����)��*
((!+��
 ������ ����� ������ ����� ����� ����� ����,-- �.	&'�(	 ����� ������ ������ ��� ���� ����� /�,�-��0.	($1�!23�04 ������ ������ ������ ������ ������ � ,����)��0�+5 �//���, �/,���, ������� �/����- /))��,, ,,/��,- ��,�,�,��6789:!;<!=>?@AB!C97D!���!E;F6G>H:!IJ9<7D>;�!I9KL9MN9D!����

OP�QRQ�!"S�,TU�!RV!23�04!�WU�!X0%OY+Q5V!203ZSR+ OYS0��O3!�3Q* !0%5V!S!��/�!%0!RWQ5Y���	�
� ����	� 
�!"
#$�	� %��	&'�(	 *
((!+��
 0.	($1�!23�04 �0�+5 �.	&'�(	



���������	�
� ������ ��� ����� ����� ������� ����� �����������	��
�� 
!"�	� ������ ������� ����� ����� ������ ����� ��#��$%&��	'(�)	 ������� ������ ������� ������ ������� ������� *�**+�*$,-
))�.��
 ������ ������ ������ ������� ������ ������� +�#�%*���/	'(�)	 ������ ������ ������� ������ ������� ������� ,�*#��,+�0/	)"1��23�04 ������ ����� ������ ������ ������� � ,�+#��$�$�0�.5 �����+� �,��,+$ *�*$$��,% +�#�*** ,�,���,�, ,�+*%���% ���,+�*�$6789:�;<�=>?@AB�C97D������E;F6G>H:�IJ9<7D>;��I9KL9MN9D����

OP�QRQ�� S+�TU��RV�23�04��WU��X0&OY.Q5V�0��O3SR.�OYS0��O3��3Q-��0&5V�S�*#�#�&0�RWQ5Y���	�
� ����	��
�� 
!"�	� &��	'(�)	 -
))�.��
 0/	)"1��23�04 �0�.5��/	'(�)	



 

WRCOG  Adopted WRCOG Executive Committee 
TUMF Nexus Study – 2016 Program Update  July 10, 2017 

K-1 

Appendix K - Residential Fee Calculation  
 
In general, the fee for the TUMF program is calculated based on the following formula: 
 

 
Applying this formula, Unit Cost Assumptions for the various eligible TUMF project types 
are used to estimate the overall cost to improve the TUMF Network as described in the 
TUMF Nexus Study.  The resultant network improvement cost is then divided 
proportionally between various residential and non-residential development categories 
such that each new development type contributes its ‘fair share’ to the program.   Any 
change in one formula variable has a related impact on the overall TUMF fee, although 
it is important to note that the resultant impact to the overall fee is not necessarily 
directly proportional to the formula variable change due to the intricacies of the fee 
calculation.   
 
The residential fee was calculated by multiplying the estimated TUMF Network 
improvements cost attributable to mitigating the cumulative regional impacts of new 
development (Section 4.0) by the proportion of all regional trips that are generated by 
residential land uses (Section 5.3), and dividing this number by the projected increase in 
residential units between 2012 and 2040 (Table 2.3).    
 
To account for the difference in trip generation rates between single-family residential 
units and multi-family residential units, the fee value was normalized for each of these 
housing types by first multiplying the proposed growth in households between 2012 and 
2040 by the existing proportional share of each household type, and then multiplying 
the resultant values by the respective trip generation rate as published in the Institute of 
Traffic Engineers Trip Generation Manual, Ninth Edition, 2012.  The respective fee values 
are presented in Section 6.1.  Exhibit K-1 details the calculation of the residential fee 
(and non-residential fee). 
 
 
 

Unit Cost Assumptions x Recommended Network Improvements 

Change in Residential and Non-Residential Development 
=  TUMF 
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Appendix L - Non-Residential Fee Calculation 
 
The non-residential fee was calculated by multiplying the estimated Regional System of 
Highways and Arterials improvements cost attributable to new development (Section 
4.0) by the proportion of all regional trips that are generated by non-residential land 
uses (Section 5.3), and dividing this number by the projected increase in non-residential 
land use between 2012 and 2040 (Table 2.3, Section 2.0) and the proportional share of 
new employees in each sector. 
 
In preparation for the fee calculation, SCAG 2016 RTP/SCS employment data by sector 
was first converted to land use as square feet of gross floor area (SF GFA).  Non-
residential employee to gross floor area conversion factors were derived from four 
sources.  These sources are: 
 Cordoba Corporation/Parsons Brinckerhoff Quade and Douglas, Inc. (PBQD), 

Land Use Density Conversion Factors For The Long-Range Corridor Study San 
Bernardino and Riverside Counties, August 20, 1990. Table 8. 

 Orange County Transportation Authority (OCTA), Orange County Subarea 
Modeling Guidelines Manual, June 2001. Appendix C. 

 Southern California Association of Governments (SCAG), Employment Density 
Study, October 31, 2001, Table IIB         

 County of Riverside, General Plan, As Amended December 15, 2015, Appendix E: 
Socioeconomic Build-Out Projections Assumptions & Methodology, Table E-5 
       

The employment conversion factors developed for use in the calculation of the non-
residential fee are tabulated in Exhibits L-1 through L-4.  The relevant sections of these 
respective publications are included in this Appendix as Exhibits L-5 through L-8.   
 
To account for the difference in trip generation rates between the various employment 
sectors, the non-residential fee value for each sector was normalized by multiplying by 
the respective median trip generation rate for the range of associated land use types 
as published in the Institute of Traffic Engineers Trip Generation Manual, Ninth Edition, 
2012.  The respective fee values are presented in Section 6.2.  The table detailing the 
calculation of the non-residential fee (and residential fee) is included in Appendix K as 
Exhibit K-1. 
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ZWY
R?KFCJ

h]_̂_
%W%%

nVP?NJf?JI7eFPFD
-2<<nVP?NJf

?JI�gSSFD? M
3<E

8FoNCNQ
120<

R?KFCJ
%W%YR?KFCJ

a_î_
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EXHIBIT L-5 
Land Use Density Conversion Factors for the Long-Range Corridor Study San 
Bernardino and Riverside Counties, Table 8 
Cordoba Corporation/Parsons Brinckerhoff Quade and Douglas, Inc. (PBQD), August 20, 
1990. 
 
 



TABLE 8 
EMPLOYEES PER ACRE 

RIVERSIDE COUNTY . 
·. 

Employees * Floor Space Square Feet 
Sq. FL Per Employee 

BUSINESS BY LAND USE 

Manufacturing/Industrial 40,383 23,968,000 

l-Ieavy Manufacturing 6,379 5,I !7,000 

General Manufacturing I-I ,603 6,I03,000 

Light Manufacturing 8,624 3,962,000 

Manufacturing, Small Module 5,559 3,038,000 

lJigh Tech Activity and Research 954 4I I,OOO 

Wholesale Trade Industrial 6, 120 4, 140,000 

Warehousing 119 279,000 

General Industrial 1,023 917,000 

Commercial 79,067 46,304,000 

Retail Trade 34,82I 20, I25,000 

I 

Restaurants and Bars 23,345 4,06I,000 

Personnal, Rental and Repair Services 3,452 I,590,000 

Automotive Repair Services I,870 I,6I9,000 

Equipment Rental 1,080 453,000 

Wholesale, Trade Commercial I ,521 I,434,000 

General Commercial I2,978 !7,023,0QO 

Office 4I,740 12,226,000 

Finance/Insurance/Real Estate 7,738 I,095,000 

Finance/Insurance/RE/Small Office 3,945 548,000 

Professional Services 5,470 1,529,000 

Business Services 6,680 1,966,000 

General Office 8,900 3,886,000 

Medical Services 9,006 3,201,000 

• Employment figures do not include government, military and sole proprietorships. 
Source: Urban Decision Systems (1989), Census Zip Business Patterns (1986) 
Filename: Trans rv 
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802 
526 
459 
547 

•• 431 
676 

2,345 

896 

586 

578 
I74 
461 
866 
4I9 
943 

I ,312 

293 

142 
!39 
280 
294 
437 
355 

Average Employees 
F.A.R per Acre 

0.25 I8 

0.20 I I 
0.20 17 
0.25 24 
0.25 20 
0.35 35 

• 
0.25 16 
0.25 5 
0.20 10 

0.30 22 

0.30 23 
0.30 75 
0.30 28 I 
0.30 I5 . 

0.30 31 

0.25 I2 

0.40 l3 

0.50 74 

0.50 154 

0.50 157 

0.50 78 

0.50 74 

0.50 50 

0.50 61 
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EXHIBIT L-6 
Orange County Subarea Modeling Guidelines Manual, Appendix C 
Orange County Transportation Authority (OCTA) 
June 2001 
 



=a' - - - - - - - - - - - -
TYPICAL EMPLOYMENT CONVERSION FACTORS 

(June 2001) 

- - - --

Employment Tvoe (Percentate Ranoes) 
Land Use Cateaorv Conversion Rates Ranae Retail Service Other 
Commercial 2.25 -2.75 emoloveesfTSF' 60°/o - 90°/o 1 Oo/o - 40°/o 0°/o - 5°/o 
Office/Office Park 3 00 ~ 4.00 emoloveesfTSF QD/o - 5°/o 20% - 30°/o 65% - 80% 
R&D/Liaht Industrial/Business Park 2 50 - 3.50 emoloveesfTSF 0% -5°/o Oo/o - 30o/o 60% - 100% 
Heavy Industrial 2. 00 - 2.50 emc loveesfTSF 0% QD/o 100% 
Warehouse 1.00 .cc 2 00 em~lo~eesfTSF QD/o 0% 100% 
Restaurant 3.00 - 5.00 emoloveesfTSF 100% Oo/o 001o 
Medical Office/Post-Offfice/Bank 3.50 - 4.50 emoloveesfTSF Oo/o - 10°/o 70o/o - 100°/o 0% - 20°/o 

------

Government Office/Civic Center 3.00 - 4.00 emnloveesfTSF QDfo - 5% 50% - ?QD/o 25°/o - 50°/o 
Hosoital 2.50 - 3.00 emoloveesfTSF QO/o 70% - 80% 20% 30% 
Library/Museum 1.50 2.50 emnloveesfTSF QD/o 1 QQ 0/o QO/o 

Hotel/Motel 0. 75 - 1.25 emolovees/room 0°/o - 1 Oo/o 70°/o - 8Q% 1 Oo/o - 30°/o 
Schools 0 08 - 0 12 emnlovees/student 0% QD/o 1 QQ 0/o 
Golf Course b.50::. 0.70 emolovees/acre Oo/o - 10°/o 90°/o - 1 OOo/o QD/o 

Develooed Park/Athletic Fields 0.20 - 0.40 emolovees/acre 001o 80% -100% Oo/o - 20°/o 
Park 0.05 - 0.10 emnlovees/acre Oo/o 80°/o - 100°/o Oo/o 20°/o 
Aoricultural om ::: 0.05 emolovees/acre Oo/o QD/o 100% 

' Thousands of Square Feet 

;;;;;.; ~ -
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EXHIBIT L-7 
Employment Density Study, Table IIB 
Southern California, October 31, 2001 
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EXHIBIT L-8 
General Plan, As Amended December 15, 2015. 
Appendix E: Socioeconomic Build-Out Projections Assumptions & Methodology, 
Table E-5 
County of Riverside, 2015 
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