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1. Travel Demand Model (TDM) Overview 
TDMs are a series of mathematical equations that are used to forecast future trips (vehicular, transit, 
bicycle and pedestrian) on transportation facilities (e.g., roadways).  TDMs provide an objective look at the 
transportation system, and help policy-makers, planners, engineers and other stakeholders make informed 
transportation investment decisions.  TDMs are one of many tools used by El Dorado County (EDC) and 
others to generate information that helps inform the Board of Supervisors (Board) in the decision-making 
process.  
 
TDMs estimate the future traffic volumes on roadways based on the projected future land use and roadway 
network.  Land use is the type and quantity of development (e.g., single-family dwelling unit, office 
employment, students, etc.) in a specific geographical location.  For residential land use, TDMs also 
incorporate socio-economic data, such as people per household, workers per household and the income 
classification.  TDMs estimate the number of trips that will be generated from each land use and assigns 
those trips to the roadway network based on travel time.  
 
Traffic modeling dates back to the 1950’s. Since that time, TDMs have become sophisticated analytical tools 
used at all levels of government, by educational and research organizations, and by the private sector.  
Modern TDMs forecast future traffic volumes, which are used to: 

• Show effects of road improvements (i.e., road widening, etc.), the addition of new roads, and 
intersection and interchange improvements on traffic patterns and overall transportation system 
performance. 

• Show impacts of proposed land development projects. 
• Estimate traffic patterns and impacts based on alternative land use plans. 
• Provide inputs for micro-simulation analysis which can show individual vehicle movements at 

intersections and roadway segments. 
• Provide inputs for California Environmental Quality Act (CEQA) analysis, such as air quality and 

noise impacts resulting from traffic.  
 
The underlying assumptions for any TDM include: 

• Models are a statistical estimation of human behavior that assumes: 
o Travel behavior in aggregate is predictable  
o Demographic forecasts are reasonable   
o Existing conditions are accurately reflected 
o External factors are known and under our control 
o As things change model will be updated 

• TDMs do not take into account personal values, the political process, and other non-mathematical 
considerations. 

 
TDMs are not static - they must be maintained, updated, and improved over time to maintain their 
usefulness and relevance as planning tools.  For example, they must be routinely updated to incorporate 
new traffic volumes, roadway conditions (such as improvements and new facilities) and land uses.  The 
TDM software itself is also regularly updated to improve performance and add additional features and 
capabilities. 
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El Dorado County’s TDM 
 
Background  
On December 19, 2011, the Board received a TDM Needs Assessment that reviewed the prior TDM and 
highlighted areas where it could be improved.  The Needs Assessment determined that an updated TDM 
was required because: 

• The former TDM was originally created in 1998 and was becoming dated. The TDM software used 
was no longer available, and therefore software updates were no longer available. 

• New software packages have many updated features, including the opportunity to more easily 
model modal split (e.g., public transit vs. vehicle vs. bicycle), Geographic Information Systems (GIS) 
capabilities, and thematic mapping. Thematic mapping takes advantage of GIS and can provide 
graphical representations of roadway volume forecasts, future housing densities, etc., which are 
useful for public information and illustrations. 

• The former TDM had a 2025 planning horizon.  A 2035 horizon is currently necessary to meet the 
need of a 20-Year CIP. 

• Both County staff and the public voiced concern regarding the age of the former TDM baseline 
model and the need to update necessary data in several key areas of the County. 
 

Project Initiation and Implementation  
On January 24, 2012, the Board of Supervisors authorized the TDM update and a contract with Kimley-Horn 
and Associates, Inc. (KHA).  As part of this contract, KHA was directed to decline traffic analysis contracts for 
land development projects in EDC in order to ensure there would be no conflict of interest in the 
development of the TDM.   
 
Several meetings were held with Caltrans, the Sacramento Area Council of Governments (SACOG), and 
other groups, such as the engineering subcommittee of the Community and Economic Development 
Advisory Committee (CEDAC), to review the draft scope of work.  Members of the public raised additional 
concerns related to the appropriate growth forecast scenarios.  KHA’s scope of work was amended on 
March 5, 2013 to include additional work regarding growth forecast scenarios. 
 
KHA began developing the TDM in early 2012.  The basic steps to update the TDM were as follows:  

1. Collect 2010 land use and socio-economic data. 
2. Update the roadway network to include changes through 2010. 
3. Update the Traffic Analysis Zone (TAZ) boundaries (A TAZ is a geographical area in which land use is 

aggregated for input into the TDM.  Each TAZ contains information related to land use, such as 
employment, population, socio-economic, and other data.) 

4. Collect traffic count and transit ridership data. 
5. Determine trip generation and trip distribution. 
6. Develop the modal choice component (vehicular, bicycle, pedestrian, and transit) throughout EDC. 
7. Model calibration and validation. 
8. Development of future growth forecast scenarios.  

 
As development of the TDM progressed, various updates were brought before the Board to get input 
during this process.  From 2011-2014, approximately 12 presentations and regular updates were given to 
the Board of Supervisors at their scheduled public meetings, including requests for input and direction on 
major assumptions of the model.  The Board provided input and direction on the roadway network, the TAZ 
boundaries, and the growth forecast scenarios (see Legistar numbers: 12-0475, six different meetings; 12-
1578; 13-1218, five different meetings; 13-1219; 14-0245).  Throughout the update process, information 
was also made available to the public via the County’s TDM webpage.  SACOG and Caltrans were involved 
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throughout the entire TDM update process, and provided comments during the major steps, including 
finalizing the 2010 baseline scenario, analyzing the roadway network, revising the TAZs, and determining 
the basic methodology used in the development of the forecast. 
 
Before it was finalized, the model went through an extensive validation and calibration process.  The 
process is intended to establish a reasonable level of confidence that the model can be used as a 
forecasting tool for the analysis of future conditions.  Model validation is a measure of how closely the 2010 
baseline model matches the 2010 traffic counts. Model calibration refers to the changes made to the model 
in order to improve the validation. The TDM was validated for all time periods (daily, peak hour, and peak 
period), all roadway classifications (e.g. freeways, arterials, collectors), and geographic screenlines (e.g. the 
County Line or north of US 50).  The County’s TDM meets or exceeds the validation criteria established by 
the Federal Highway Administration (FHWA), the California Transportation Commission (CTC), and Caltrans. 
 
In April 2013, the County contracted with Kittelson & Associates, Inc. (Kittelson) to provide a peer review of 
the EDC’s TDM.  Kittelson does not perform developer-related traffic engineering within El Dorado County, 
and as such, was identified as the most neutral third party available to conduct an impartial peer review.  
The purpose of the peer review was to provide an independent expert review of model inputs, 
assumptions, methodology, and outputs to verify the model performs its intended function.  County staff 
also provided comments on their documentation and coordinated with Kittelson and Kimley-Horn to 
address the comments and incorporate the necessary changes to the TDM.  
 
Both SACOG and Caltrans also reviewed the model and provided comments that were incorporated into the 
TDM. As a result of close coordination with SACOG and Caltrans throughout the TDM update process, both 
agencies have provided letters concurring with the methodology used to develop EDC’s TDM.   The County 
received a letter from SACOG dated February 3, 2014 (Exhibit A), which states that they concur that the 
EDC TDM conforms to state-of-practice in subarea travel demand modeling, meets traffic assignment 
validations standards suggested by FHWA and Caltrans, and it is an appropriate tool for staff to analyze and 
forecast traffic for the County’s long-range transportation planning.  The County received an initial letter of 
concurrence from Caltrans on February 14, 2014 (see Exhibit B) and continued to work with Caltrans 
through the aforementioned meetings, email exchanges and letters to obtain the final concurrency letter 
dated September 22, 2014 (see Exhibit C).   
 
In June 2015, Caltrans held a 3-day internal training on the software platform for the County’s TDM and 
used the County’s TDM as the example.  County staff attended this training.  Caltrans has also commented 
on a number of traffic studies completed using the County’s TDM.  The latest Caltrans comment letter was 
received on July 5, 2016 regarding the County’s CIP and TIM Fee Update (Exhibit D).  This letter states: 
 

“We agree with the traffic analysis methodology, traffic analysis assumptions, and associated 
analysis results for US 50 for the existing and future scenarios.” 

 
Exhibit E includes a chronological summary of key dates related to the development of the new TDM and 
supporting documentation. 
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2. Level of Service Methodology and the County’s TDM  
The section below describes the procedures and methodologies used to calculate Level of Service (LOS) for 
the County’s intersections and freeways for existing conditions and future conditions.  Additionally, it 
describes how the County’s TDM is used in the process.  The intent of the discussion is to explain the 
separate roles of the County’s TDM and calculation of LOS.  The TDM provides future volumes based on 
land use and projected growth.  The volume information (existing and future) is only one of the inputs 
required to calculate LOS.  Several factors (i.e. type of terrain, number of lanes, lane widths, etc.), as listed 
in Table 1, are required to calculate LOS. 
 

Table 1 – LOS Calculations 
Based on the Highway Capacity Manual 2010 

 Intersections Freeways 

Input Data 

• Peak hour volumes (for vehicles, 
bicycles, and pedestrians) 

• Traffic control 
• Peaking characteristics 
• Heavy vehicles 
• Traffic signal timings 
• Turn lanes and the length of each 

lane 
• Lane utilization 
• Pedestrian crossings 
• Driver characteristics 
• Special conditions (e.g. a Right-Turn 

on Red restriction)  
• Any other factor that could affect 

the flow or capacity of the 
intersection 

• Traffic volumes (on-ramps, off-
ramps, and mainline volumes)  

• Peaking characteristics  
• Number and type of lanes  
• Lane widths  
• Shoulder widths  
• Merge/diverge distance  
• Terrain  
• Free-flow speed 
• Heavy vehicles 
• Driver characteristics 
 

LOS is based on: 
 

Average Control Delay 
 

 
Vehicle Density 

 

LOS E is defined as: 

•  55 – 80 sec/veh for signalized 
intersections 

• 35 – 50 sec/veh for unsignalized 
intersections 

35 – 45 pc/mi/lane 
 (basic segment) 

Notes: sec/veh = seconds per vehicle of average control delay, pc/mi/ln = passenger cars per mile per 
lane 
 
Existing LOS Calculations 
The County’s TDM plays no role in calculating existing LOS.  As specified by General Plan Policy TC-Xd, 
weekday peak hour LOS calculations use the procedures and methodologies specified in the latest edition 
of the Highway Capacity Manual (HCM) (Transportation Research Board, National Research Council).  The 
latest edition of the HCM used for the update of the TDM is the HCM 2010.  This is the state-of-the-practice 
methodology for LOS calculations.  The HCM allows for planning-level analysis and operations-level 
analysis.  Planning level analysis uses default values for many of the inputs.  This analysis is most 
appropriate for planning studies or studies with a large number of study locations (i.e. county-wide).  
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Operational level analysis uses site-specific data for most of the inputs.  This level of analysis is most 
appropriate for a project-specific impact study or to inform the design of a roadway improvement.   
 
The HCM calls for different methodology for intersections and freeway segments. Each methodology is 
described in general below and summarized in Table 1. 
 
Intersections 
Traffic counts are collected by turning movement during the AM and PM peak periods, generally 6:00 – 
9:00 AM and 4:00 – 7:00 PM.  The County may add additional peak periods for projects near schools or 
other land uses that generate significant traffic during off-peak times.  The HCM methodology is based on a 
variety of inputs, as listed in Table 1. 
 
LOS for intersections is based on the average control delay.  That is delay experienced as a result of a traffic 
signal or stop sign.  The LOS categories (LOS A – LOS F) are defined by the HCM and based on drivers’ 
expectations.  Intersection LOS is based on the worst 15-minute period within the peak hour for a typical 
weekday condition.  For example, if the average control delay at a signalized intersection is between 55 and 
80 seconds, the intersection operates at LOS E.  LOS is based on the average control delay, meaning some 
motorists experience less delay and some experience more. For unsignalized intersections, with stop signs 
only on the side street, the LOS is evaluated separately for each individual movement with delay and LOS 
reported for the critical (i.e., worst case) turning movement.  
 
Freeway Segments 
US Highway 50 is analyzed using the HCM methodology for freeway facilities.  Traffic volumes are collected 
from the Caltrans Performance Measurement System (PeMS), which consists of sensors in the pavement 
that count each vehicle.  Traffic volumes are collected for the peak periods, in order to identify the peak 
hour.  LOS is defined separately for each direction, as well as for each location (i.e. the LOS near an off-
ramp or on-ramp is calculated differently than the area between interchanges).  The input data for freeway 
segments is listed in Table 1. 
 
LOS for freeway facilities is based on the density of vehicles on that section, which is measured in passenger 
cars per mile per lane (pc/mi/ln).  Heavy vehicles, such as trucks and RV’s, are converted to “passenger car 
equivalents” for the purposes of calculating the density. For a basic freeway segment with a density of 35 – 
45 pc/mi/lane operates at LOS E. 
 
Future LOS Calculations 
LOS calculations for future conditions follow the same methodology as existing conditions.  Adjustments 
are made for inputs that will change in the future.  For example, the Transportation Division regularly 
adjusts traffic signal timings based on traffic volumes.  Therefore, we assume that the traffic signal timings 
for future conditions will be optimized based on the future volumes.  The numbers of lanes, turn pocket 
lengths, traffic control, or other geometric features are updated based on the projects identified in the 
County’s Capital Improvement Program (CIP).   
 
Future traffic forecasts (volume estimates) are developed using the County’s TDM, as described below.  
 
County’s Travel Demand Model 
The TDM is a tool used to estimate future traffic volumes on County roadways.  The TDM does not calculate 
LOS.  The TDM is not used to calculate the existing LOS for any facility.  
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The TDM estimates the future traffic volumes on roadways based on the projected future land use and 
roadway network.  The TDM estimates the number of trips that will be generated from each land use and 
assigns those trips to the roadway network based on travel time.  The County uses the HCM methodology 
to calculate future LOS based on the traffic volumes estimated by the TDM. 
 
Public Comment Regarding Directional Volumes 
Public comment was received at the September 9, 2016 Board of Supervisors meeting claiming that the 
County uses an average of directional volumes to determine LOS.  This is incorrect.  This comment, as well 
as many other comments on the TDM, have been posed and responded to many times.  As was stated at 
the podium at the September 2, 2015 Planning Commission meeting on the Targeted General Plan 
Amendment, volumes for two-lane roads are not averaged.  The directional volumes are added together 
and used in the analysis.  This is consistent with a planning level analysis for two-lane roadways, as stated in 
the HCM. For the operational level of analysis of two-lane roadways, LOS is calculated separately for each 
direction. The directional volumes are not averaged for either type of analysis. 
 
The LOS for freeways (i.e. US Highway 50) is calculated directionally for both the planning level and 
operational level of analysis.  The volumes on US Highway 50 are directional and are reported as such, and 
the LOS calculations are reported for each direction. The directional volumes are not averaged for either 
type of analysis. 
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3. Comparison of US Highway 50 Westbound LOS Results 
The following summarizes the source data and assumptions used to calculate LOS for US Highway 50 at the 
El Dorado County/Sacramento County line.  Caltrans’ Transportation Concept Report and Corridor System 
Management Plan, United States Route 50 (TCR/CSMP), dated June 2014, states that westbound Highway 
50 currently operates at LOS F in the AM peak hour at the County Line.  County staff disagrees with this 
conclusion. County staff has worked with Caltrans staff to identify and correct the errors in their analysis.  
This section documents Caltrans’ incorrect assumptions and provides evidence of the actual LOS on 
Highway 50.  
 
Caltrans Transportation Concept Report and Corridor System Management Plan, United States Route 50 
Caltrans regularly produces a report regarding Highway 50 LOS.  Caltrans’ Highway 50 TCR/CSMP is 
generally used to prioritize state and federal funding for Caltrans transportation facilities.  The report 
contains this disclaimer (emphasis added): 
 

Disclaimer: The information and data contained in this document are for planning purposes only and 
should not be relied upon for final design of any project. Any information in this Transportation 
Concept Report (TCR) and Corridor System Management Plan (CSMP) is subject to modification as 
conditions change and new information is obtained. Although planning information is dynamic and 
continually changing, the District 3 Office of System and Freight Planning makes every effort to ensure 
the accuracy and timeliness of the information contained in the TCR/CSMP. The information in the 
TCR/CSMP does not constitute a standard, specification, or regulation, nor is it intended to address 
design policies and procedures. 

 
The TCR/CSMP shows Highway 50 from the Sacramento/El Dorado County line to El Dorado Hills Boulevard 
as LOS F under existing conditions.  This conclusion is contrary to the County’s findings and traffic counts 
collected through Caltrans’ PeMS system.  PeMS displays real-time traffic data collected from a series of 
over 39,000 individual detectors (inductive loops, magnetometers and radar) along the state’s freeway 
system. 
 
Caltrans’ LOS Determination 
On Friday, April 3, 2015, Caltrans staff provided the Highway Capacity Software (HCS) output (see Exhibit F, 
page 2) with the various inputs and assumptions used by Caltrans in the Highway 50 TCR/CSMP.  The 
Caltrans analysis uses unsubstantiated traffic volumes and incorrectly assumes the peak direction of travel. 
 
For the Highway 50 TCR/CSMP, Caltrans staff analyzed LOS based on the traffic volume contained in the 
Caltrans Traffic Volumes on California State Highways document, also known as the “Count Book”.  
Caltrans’ Count Book indicates that the peak hour two-way volume at the County line is 8,600 vehicles. The 
Caltrans Count Book for this segment of Highway 50 has not changed in seven years; the Count Book’s 
volume number has remained at 8,600 vehicles from 2008-2014, although observed traffic counts have 
fluctuated significantly over that time.  The Count Book does not indicate which direction (eastbound or 
westbound) is the peak direction or which peak hour (AM or PM) is the peak hour.  According to the data 
resources cited in the report’s Appendix C, the base year used for the report was 2011. 
 
Based on the table below, which the County received from Caltrans staff on April 3, 2015, Caltrans assumed 
that 65% of all traffic is travelling in the peak direction and approximately 1,000 vehicles are travelling in 
the High Occupancy Vehicle (HOV) lane.  According to these assumptions, the peak hour volume would be 
4,590 vehicles in the peak direction in the general purpose lanes.  
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Caltrans staff had stated that they use the highest peak hour volume from the Count Book in the analysis 
for the TCR/CSMP.  The traffic volume Caltrans used to calculate LOS on Highway 50 is approximately 50% 
higher than the single highest hourly volume observed by Caltrans’ PeMS system in spring or fall of 2014, 
which was the most recent data available at the time (4,590 trips vs. 3,012 trips respectively).  If Caltrans’ 
analysis conducted for the TCR/CSMP is replicated precisely, only changing the volume to reflect observed 
traffic counts, this analysis would conclude that Highway 50 operates at LOS C in the AM peak hour (see 
discussion below for more detail). 
 
Furthermore, Caltrans staff assumed that the peak hour is westbound in the morning.  Therefore, their LOS 
analysis assumes only two general purpose lanes, resulting in LOS F (see Table 2 below).  However, Caltrans 
PeMS data and subsequent count data indicates that the peak hour for this location is eastbound in the 
evening.  The eastbound direction has three general purpose lanes.  If Caltrans’ analysis conducted for the 
TCR/CSMP is replicated precisely, only changing the peak direction and peak hour to eastbound in the 
evening, this section of Highway 50 operates at LOS C in the PM peak hour (see Table 2 below). 
 
County LOS Determination 
In a letter dated May 5, 2015, Caltrans supplied the Spring (March – May)/Fall (September – October) 2010 
and 2012 peak hour volumes from PeMS for the westbound direction of the segment of U.S. Highway 50 
between El Dorado Hills Blvd./Latrobe Road and the County line. In September 2016, Caltrans staff provided 
PeMS volumes from Spring 2015 for the same segment of US 50.  Using the information provided, County 
staff ran the Highway Capacity Software (HCS) 2010 for the Basic Freeway Segment Operational Analysis 
with inputs and assumptions identical to those used by Caltrans for the 2014 TCR/CSMP, changing only 
the volume input. The results from the various volumes are summarized in the table below.   
 
If Caltrans’ analysis conducted for the TCR/CSMP is replicated precisely, only changing the volume to reflect 
observed traffic counts, this analysis would conclude that Highway 50 operates at LOS C or D in 2010 and 
2011 and LOS E in Spring 2015 (see Exhibit F for analysis details).  The only scenario that leads to LOS F is 
using the volume derived from the Caltrans Count Book and the incorrect peak hour and direction 
assumptions.  The Caltrans Count Book volume of 4,590 is substantially different from (i.e. 50% higher than) 
other volumes observed and calculated for this segment.  Furthermore, the Count Book volume is less 
reliable because the Count Book does not specify the direction of travel or peak hour that this volume 
represents. 
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Table 2 - Results of Basic Freeway Segment LOS Operational Analysis 
U.S. Highway 50 Westbound -  El Dorado Hills Blvd./Latrobe Road to County line 

Year 
Peak 
Hour 

Volume 
Source1 Density LOS Notes 

2010 2,860 PeMS   
(March 2010) 23.7 C 

(E. of Scott Road mainline Station 
316993) Initial volumes used in 
RDEIR2 (total of general purpose 
lanes and HOV lane volume) 

2010 2,955 PeMS     24.7 D Updated volume used in FEIR3 
based on Caltrans comment letter  

Unknown 3,200 Unknown 27.4 D 
Caltrans recommended volume for 
segment (Caltrans’ May 5, 2015 
letter) 

2010 3,348 PeMS        
(4-15-10) 29.3 D Caltrans supplied PeMS data 

(highest 2010 Spring/Fall volume) 

2012 3,393 PeMS        
(5-15-12) 29.8 D Caltrans supplied PeMS data 

(highest 2012 Spring/Fall volume) 

2015 3,806 PeMS      36.0 E 

Caltrans supplied PeMS data 
(Average 2015 Spring volume, E. of 
Scott Road mainline Station 
316993) 

2011 4,590 Caltrans 2011 
Count Book 54.3 F 

Caltrans volume used in various 
State Reports. Count Book does not 
specify direction or peak hour. 
Analysis assumes westbound AM 
peak hour. 

2011 4,590 Caltrans 2011 
Count Book 25.8 C 

Caltrans volume used in various 
State Reports. Count Book does not 
specify direction or peak hour. 
Analysis assumes eastbound PM 
peak hour. 

Notes:  All calculations used the same peak hour factor, terrain type, % trucks, Driver Population factor, 
and flow rate as the Caltrans analysis. 
1 All PeMS data came from the “W. of Latrobe” Mainline Station 316653 for the general purpose 
lanes during the AM Peak Hour (7:00 AM – 7:59 AM), consistent with Caltrans methodology, 
unless otherwise noted. 
2 Recirculated Draft Environmental Impact Report (RDEIR) for the Targeted General Plan 
Amendment – Zoning Ordinance Update (TGPA-ZOU). 
3 Final Environmental Impact Report (FEIR) for the TGPA-ZOU. 

 
Knowing that the volume input used for the TCR/CSMP is far higher than can be substantiated by observed 
traffic counts, and therefore resulting in conclusions that are overstated, the County cannot rely on the 
TCR/CSMP’s LOS determinations for the Major Capital Improvement Program (CIP) and Traffic Impact 
Mitigation (TIM) Fee Program Update or to condition proposed projects.  First, relying on information that 
is demonstrably inaccurate as the basis for the TIM Fee nexus study would significantly jeopardize the 
County’s ability to establish a legally-justifiable nexus pursuant to Government Code 66000 (cited as the 
“Mitigation Fee Act”).  If the TIM Fee program were built on the unfounded assumption that Highway 50 is 
at LOS F, additional road improvement projects (new auxiliary lanes and/or mixed flow lanes on Highway 
50) would need to be included in the TIM Fee program.  This would increase TIM Fee rates substantially 
without a clear nexus demonstrating the need for these improvements to accommodate new development.  
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Similarly, conditioning projects to mitigate a LOS F condition on Highway 50 that cannot be substantiated 
leaves the County vulnerable to claims of excessive mitigation requirements above what are allowed by law 
(i.e. that exceed “rough proportionality” and “nexus” doctrines). 
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EXHIBIT D 



Chronological summary of key dates related to the development of the new TDM. 

 October 27, 2011 

Contract executed with Kimley-Horn and Associates, Inc. (KHA) for the Traffic Demand Model 
Needs Assessment 

 December 19, 2011  
Draft Traffic Demand Model Needs Assessment presented to the Board. The assessment 
highlighted areas where the existing model could be improved. The final needs assessment was 
completed in January 2012. 

 January 24, 2012  
Board authorized execution of a two-year contract with KHA to update the County’s existing TDM 
with current traffic and population data, and the revised land use forecast. 

 April 16 and May 1, 2012  
Board review and comment on the Traffic Model Update major assumptions to be used to 
establish Achievable Development, 2025 No-Project, and 2035 Project/No Project land use 
forecasts for use in updating the TDM as described in Kimley-Horn & Associates, Inc.’s Technical 
Memorandum #10: Land Use Assumptions. 

 June 26 and July 24, 2012  
Board review and comment on the Roadway Network Map and Traffic Analysis Zone Map for use 
in updating the TDM. 

 June 27, 2012  
Traffic Analysis Zone Design: An Overview presentation – presented to the Engineering 
Subcommittee for the County’s Economic Development Advisory Committee (EDAC)/TIM Fee 
Working Group. 

 June 28, 2012  
Public workshop on the TDM was held at 7:00 PM in the Planning Commission Hearing Room 
located at 2850 Fairlane Court, Building C, in Placerville. The workshop provided the public with an 
opportunity to learn what a TDM is and how it is an essential tool to help determine the county’s 
future transportation infrastructure needs. The workshop was presented by county staff and KHA. 

 September 25, 2012  
Board provided staff with direction on roadway parameters to be analyzed with the TDM. 

 March 5, 2013  
Board authorized Amendment I to the contract with KHA, revising the scope of services to add 
Component 4 which includes Task 4.1 - Rural Area Land Use Forecast, Optional Task 4.2 - Land Use 
Forecast Revision and Model Analysis, Optional Task 4.3 - Meetings and Documentation, and 
Optional task 4.4 - Additional Presentations. 

 July 30, 2013  
Board workshop to begin the preparation of the 2014 Capital Improvement Program (CIP) and the 
Board’s preferred growth projection option for the CIP and TIM Fee Program updates. Growth 
projection used as part of the land use forecast for the TDM update. 

 October 22, 2013  
Board authorized Amendment II to the contract with Kimley-Horn & Associates, revising the scope 
of services to add two additional tasks under Component 2 - Environmental Impact Analysis for 

EXHIBIT E



Targeted General Plan Amendment (TGPA) and Zoning Ordinance Update and adding one 
additional task under Component 4 - Rural Area Land Use and extending the term through July 31, 
2014. 

 February 3, 2014 
SACOG provided a letter to EDC concurring with the model methodology and validation results.  

 February 24, 2014  
Board directed staff to provide the Board with cost and timeline estimates for three growth 
forecast scenarios with the same baseline assumption as the starting point for initiating the Major 
5-Year CIP and TIM Fee Program updates. 

 March 18, 2014  
Board authorized Amendment III to Agreement with Kimley-Horn and Associates, Inc., expanding 
the scope of work and extending the term to December 31, 2015. 

 April 8, 2014  
Board approved Scenario 3 growth forecast as the starting point for initiating the Major 5-Year CIP 
and TIM Fee Program updates. The growth forecast is used as part of the land use forecast for the 
TDM update. 

 September 22, 2014 
Caltrans provided a letter to EDC concurring with the model methodology and validation results.  

 
 
Supporting Documents 
 
Travel Demand Model Assumptions, Methodology, and Reports 
 TDM 2012 Update - Model Documentation Final Report 
 TDM 2012 Update - Land Use Final Report 
 TDM 2012 Update - Final User's Manual 
 KHA Tech Memo #1: Existing Land Use and Socio Economic Data & Tech Memo #6: Trip 

Generation and Distribution 
 KHA Tech Memo #2: Model Sensitivity & Tech Memo #7: Mode Choice 
 KHA Tech Memo #3: Revised Roadway Network 
 KHA Tech Memo #4: TAZ Development and Considerations 
 KHA Tech Memo #5: Traffic Count and Transit Ridership Data 
 BAE Urban Economics Memo: 2035 Growth Projections 
 KHA Tech Memo #8: Assignment and Model Validation/Calibration 
 KHA Tech Memo #9: Software Automation and Administration 
 KHA Tech Memo #10: Land Use Assumptions 
 KHA Tech Memo A: Peak Hour Assignment 

 
Other Related Documents 
 Traffic Analysis Macro Micro Flow Chart 
 Travel Demand Model Flowchart 
 Traffic Demand Model Needs Assessment December 2011 
 Kimley-Horn Traffic Demand Model Needs Assessment Contract Executed 10-27-2011 
 KHA Contract Executed 2-29-2012 
 KHA Contract Amendment I Executed 3-5-2013 
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http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/Travel_Demand_Model_Documentation.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/Travel_Demand_Model_Land_Use.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/Travel_Demand_User_s_Manual.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/11-11-2013_KHA_Technical_Memorandum__1____6.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/11-11-2013_KHA_Technical_Memorandum__1____6.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/08-26-2013_KHA_Technical_Memorandum__2____7.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/12-19-2013-KHA-Tech-Memo-No-3.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/08-26-2013_KHA_Technical_Memorandum__4.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/10-14-2012_KHA_Technical_Memorandum__5.aspx
http://www.edcgov.us/Government/Planning/BAE_Report.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/11-14-2013_KHA_Technical_Memorandum__8.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/04-25-2013_KHA_Technical_Memorandum__9.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/03-30-2012-KHA-Tech-Memo-No-10-Final.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/12-17-2013_KHA-Technical.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/Traffic-Analysis-Macro-Micro-Flow-Chart.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/TDM-Flowchart.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/Kimley-Horn-Traffic-Model-Needs-Assessment-December-2011.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/Kimley-Horn-Traffic-Model-Needs-Assessment-Agmt-Executed-10-27-2011.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/KHA-Agmt-Executed-2-29-2012.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/KHA-Agmt-Amendment-I-Executed-3-5-2013.aspx


 KHA Contract Amendment II Executed 10-28-2013 
 KHA Contract Amendment III Executed 3-18-2014 
 9-1-2015 Staff Memo to the Planning Commission 
 TDM Workshop Presentation 2-24-2014 
 Travel Demand Modeling Presentation Public Workshop 6-28-2012 
 Traffic Analysis Zone Design Presentation EDAC Travel Demand Working Group 6-27-2012 
 Executive Summary Draft TDM Results for 5-Year CIP Update 08-15-2013 
 AAA Effective Speed Zoning, Why and How booklet 
 Caltrans Transportation Concept Report and Corridor System Management Plan for US Route 50 - 

June 2014 
 Caltrans Concurrence Letter 9-22-2014 
 SACOG Concurrence Letter 2-3-2014 
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http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/KHA-Agmt-Amendment-II-Executed-10-28-2013.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/KHA-Agmt-Amendment-III-Executed-3-18-2014.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/09-01-2015-Staff-Memo-to-Planning-Commissions-TDM-Traffic-Info.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/TDM-Workshop-Presentation-2-24-2014.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/TDM-Presentation-Public-Workshop-06-28-2012.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/Traffic-Analysis-Zone-Design-Presentation-6-27-2012.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/08-15-2013-Executive-Summary-Draft-TDM-Results-for-5-Year-CIP-Update.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/AAA-Speed-Zoning-Booklet-2012.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/Caltrans-Hwy-50-TCR-and-CSMP-6-27-14.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/Caltrans-Hwy-50-TCR-and-CSMP-6-27-14.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/Caltans-TDM-Concurrence-Letter-9-22-14.aspx
http://www.edcgov.us/Government/LongRangePlanning/Travel_Demand_Model/SACOG-TDM-Concurrency-Letter-2-3-14.aspx


                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.1                  

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                Jas                                                    

Agency or Company:      Caltrans                                               

Date Performed:         3/11/2014                                              

Analysis Time Period:                                                          

Freeway/Direction:      US 50                                                  

From/To:                SEG 8R                                                 

Jurisdiction:           ED County                                              

Analysis Year:          2012 Base                                              

Description:  CSMP/TCR 50                                                      

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4590           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1221           v                   

Trucks and buses                            4              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Rolling                            

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    2.5                                

Recreational vehicle PCE, ER                2.0                                

Heavy vehicle adjustment, fHV               0.943                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2588           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          2                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2588           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              47.7           mi/h                

Number of lanes, N                          2                                  

Density, D                                  54.3           pc/mi/ln            

Level of service, LOS                       F                                  
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                 HCS 2010: Basic Freeway Segments Release 6.50                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NKP                                                    
Agency or Company:      CDA                                                    
Date Performed:         4/16/2015                                              
Analysis Time Period:   AM Peak Hr                                             
Freeway/Direction:      US 50 WB                                               
From/To:                EDH-Latrobe/Countyline                                 
Jurisdiction:           EDC                                                    
Analysis Year:          2010                                                   
Description:  EDC 2010 General Purpose with HOV lanes                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2860           veh/h               
Peak-hour factor, PHF                       0.94                               
Peak 15-min volume, v15                     761            v                   
Trucks and buses                            4              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Rolling                            
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    2.5                                
Recreational vehicle PCE, ER                2.0                                
Heavy vehicle adjustment, fHV               0.943                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1613           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        70.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1613           pc/h/ln             
Free-flow speed, FFS                        70.0           mi/h                
Average passenger-car speed, S              68.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  23.7           pc/mi/ln            
Level of service, LOS                       C                                  
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HCS 2010: Basic Freeway Segments Release 6.50 

Phone: Fax: 
E-mail: 

_____________________________ Operational Analysis ____________________________________ __ 

Analyst: 
Agency or Company: 
Date Performed: 

NKP 
CDA 
4/16/2015 

Analysis Time Period: AM Peak Hr 
Freeway/Direction: US 50 WB 
From/To: EDH-Latrobe/Countyline 
Jurisdiction: EDC 
Analysis Year: 2010 
Description: EDC 2010 average between 30th and 200th highest hours 

_____________________________ Flow Inputs and Adjustments ____________________________ __ 

Volume, V 
Peak-hour factor, PHF 
Peak IS-min volume, vIS 
Trucks and buses 
Recreational vehicles 
Terrain type: 

Grade 
Segment length 

Trucks and buses PCE, ET 
Recreational vehicle PCE, ER 
Heavy vehicle adjustment, 'fHV 
Driver population factor, fp 
Flow rate, vp 

2955 
0.94 
786 
4 
o 
Rolling 

2.5 
2.0 
0.943 
1. 00 
1666 

veh/h 

v 
% 
!!, o 

% 
mi 

pc/h/ln 

_____________________________ Speed Inputs and Adjustments __________________________ ___ 

Lane width 
Right-side lateral clearance 
Total ramp density, TRD 
Number of lanes, N 
Free-flow speed: 

. FFS or BFFS 
Lane width adjustment; fLW 
Lateral clearance adjustment, fLC 
TRD adjustment 
Free-flow speed, FFS 

2 
Measured 
.70.0 

70.0 

ft 
ft 
ramps/mi. 

mi/h 
mi/h 
mi/h 
mi/h 
mi/h 

_____________________________ LOS and Performance Measures ____________________________ _ 

Flow rate, vp 
Free-flow speed, FFS 
Average passenger-car speed, S 
Number of lanes, N 
Density, D 
Level of service, LOS 

1666 
70.0 
67.5 
2 
24.7 
C 

pc/h/ln 
mi/h 
mi/h 

pc/mi/ln 
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HCS 2010: Basic Freeway Segments Release 6.50 

Phone: Fax: 
E-mail: 

____________________________ Operational Analysis ____________________________________ __ 

Analyst: 
Agency or Company: 
Date Performed: 
Analysis Time Period: 
Freeway/Direction: 
From/To: 
Jurisdiction: 
Analysis Year: 

NKP 
CDA 
6/12/2015 
AM Peak Hr 
US 50 WB 
EDH-Latrobe/Countyline 
EDC 

Description: Cal trans recommended volume 

__________________________ F low I npu t s and Ad jus tmen t s __________________________ __ 

Volume, V 
Peak-hour factor, PHF 
Peak IS-min volume, vIS 
Trucks and buses 
Recreational vehicles 
Terrain type: 

Grade 
Segment length 

Trucks and buses PCE, ET 
Recreational vehicle PCE, ER 
Heavy vehicle adjustment, fHV 
Driver population factor, fp 
Flow rate, vp 

3200 
0.94 
851 
4 
o 
Rolling 

2.5 
2.0 
0.943 
1. 00 
1804 

veh/h 

v 
% 
% 

% 
mi 

pc/h/ln 

___________________________ Speed Inputs and Adjustments ____________________________ _ 

Lane width 
Right-side lateral clearance 
Total ramp density, TRD 
Number of lanes, N 
Free-flow speed: 

FFS or. BFFS 
Lane width adjustment, fLW 
Lateral clearance adjustment, fLC 
TRD adjustment 
Free-flow speed, FFS 

2 
Measured 
70.0 

70.0 

LOS and Performance Measures 

ft 
ft 
ramps/mi 

.mi/h 
mi/h' 
mi/h 
mi/h 
mi/h 

--------------------------- ----------------------------
Flow rate, vp 
Free-flow speed, FFS 
Average passenger-car speed, S 
Number of lanes, N 
Density, D 
Level of service, LOS 

1804 pc/h/ln 
70.0 mi/h 
65.8 mi/h 
2 
27.4 pc/mi/ln 
D 
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HCS 2010: Basic Freeway Segments Release 6.50 

Phone: Fax: 
E-mail: 

_____________________________ Operational Analysis ____________________________________ __ 

Analyst: 
Agency or Company: 
Date Performed: 

NKP 
CDA 
4/16/2015 

Analysis Time Period: AM Peak Hr 
Freeway/Direction: US 50 WB 
From/To: EDH-Latrobe/Countyline 
Jurisdiction: EDC 
Analysis Year: 2010 
Description: Caltrans Highest PeMS (Spring/Fall) 

____________________________ Flow Inputs and Adjustments ____________________________ __ 

Volume, V 
Peak-hour factor, PHF 
Peak IS-min volume, vIS 
Trucks and buses 
Recreational vehicles 
Terrain type: 

Grade 
Segment length 

Trucks and buses PCE, ET 
Recreational vehicle PCE, ER 
Heavy vehicle adjustment, fHV 
Driver population factor, fp 
Flow rate, vp 

3348 
0.94 
890 
4 
o 
Level 

1.5 
1.2 
0.980 
1. 00 
1816 

veh/h 

v 
% 
% 

% 
mi 

pc/h/ln 

_____________________________ Speed Inputs and Adjustments __________________________ ___ 

Lane width 
Right-side lateral clearance 
Total ramp density, TRD 
Number of lanes, N 
Free-flow speed: 

FFS'or BFFS 
Lane width adjustment, fLW 
Lateral clearance adjustment, fLC 
TRD adjustment 
Free-flow speed, FFS 

2 
Measured 
70 .. 0 

70.0 

LOS and Performance Measures 

ft 
ft 
ramps/mi 

mi/.h 
mi/h 
mi/h 
mi/h 
mi/h 

----------------------------- -----------------------------
Flow rate, vp 
Free-flow speed, FFS 
Average passenger-car speed, S 
Number of lanes, N 
Density, D 
Level of service, LOS 

1816 pc/h/ln 
70.0 mi/h 
65.6 mi/h 
2 
27.7 pc/mi/ln 
D 
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HCS 2010: Basic Freeway Segments Release 6.50 

Phone: Fax: 
E-mail: 

____________________________ Operational Analysis ____________________________________ __ 

Analyst: 
Agency or Company: 
Date Performed: 

NKP 
CDA 
4/13/2015 

Analysis Time Period: AM Peak Hr 
Freeway/Direction: US 50 WB 
From/To: EDH-Latrobe/Countyline 
Jurisdiction: EDC 
Analysis Year: 2012 
Description: Caltrans Highest PeMs (Spring/Fall 2012) 

____________________________ Flow Inputs and Adjustments ____________________________ __ 

Volume, V 
Peak-hour factor, PHF 
Peak IS-min volume, vIS 
Trucks and buses 
Recreational vehicles 
Terrain type: 

Grade 
Segment length 

Trucks and buses PCE, ET 
Recreational vehicle PCE, ER 
Heavy vehicle adjustment, fHV 
Driver population factor, fp 
Flow rate, vp 

3393 
0.94 
902 
4 
o 
Rolling 

2.5 
2.0 
0.943 
1. 00 
1913 

veh/h 

v 
% 
% 

mi 

pc/h/ln 

____________________________ Speed Inputs and Adjustments __________________________ ___ 

Lane width 
Right-side lateral clearance 
Total ramp density, TRD 
Number of lanes, N 
Free-flow speed: 

.FFS or BFFS 
Lane width adjustment, fLW 
Lateral clearance adjustment, fLC 
TRD adjustment 
Free-flow speed, FFS 

2 
Measured 
70~0 

70.0 

LOS and Performance Measures 

ft 
ft 
ramps/mi 

mi/h 
mi/h 
mi/h 
mi/h 
mi/h 

----------------------------- -----------------------------
Flow rate, vp 
Free-flow speed, FFS 
Average passenger-car speed, S 
Number of lanes, N 
Density, D 
Level of service, LOS 

1913 pc/h/ln 
70.0 mi/h 
64.1 mi/h 
2 
29.8 pc/mi/ln 
D 
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                 HCS 2010: Basic Freeway Segments Release 6.50                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                KAJ                                                    
Agency or Company:      CDA                                                    
Date Performed:         08/11/16                                               
Analysis Time Period:   AM Peak Hr                                             
Freeway/Direction:      US 50 WB                                               
From/To:                EDH-Latrobe/Countyline                                 
Jurisdiction:           EDC                                                    
Analysis Year:          2015                                                   
Description:  Average of Spring 2015 PeMS data from VDS 316993                 
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3806           veh/h               
Peak-hour factor, PHF                       0.94                               
Peak 15-min volume, v15                     1012           v                   
Trucks and buses                            4              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Rolling                            
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    2.5                                
Recreational vehicle PCE, ER                2.0                                
Heavy vehicle adjustment, fHV               0.943                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2146           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        70.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2146           pc/h/ln             
Free-flow speed, FFS                        70.0           mi/h                
Average passenger-car speed, S              59.6           mi/h                
Number of lanes, N                          2                                  
Density, D                                  36.0           pc/mi/ln            
Level of service, LOS                       E                                  
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HCS 2010: Basic Freeway Segments Release 6.50 

Phone: Fax: 
E-mail: 

Operational Analysis _________________________________ _ 

Analyst: 
Agency or Company: 
Date Performed: 
Analysis Time Period: 

NKP 
CDA 
4/6/2015 

Freeway/Direction: US 50 
From/To: EDH-Latrobe/Countyline 
Jurisdiction: EDC 
Analysis Year: 2011 
Description: Cal trans info using EB number of lanes 

_________________________ Flow Inputs and Adjustments _________________________ __ 

Volume, V 
Peak-hour factor, PHF 
Peak 15-min volume, v15 
Trucks and buses 
Recreational vehicles 
Terrain type: 

Grade 
Segment length 

Trucks and buses PCE, ET 
Recreational vehicle PCE, ER 
Heavy vehicle adjustment, fHV 
Driver population factor, fp 
Flow rate, vp 

4590 
0.94 
1221 
4 
o 
Rolling 

2.5 
2.0 
0.943 
1. 00 
1725 

veh/h 

v 
9-o 

% 

% 
mi 

pc/h/ln 

_________________________ Speed Inputs and Adjustments ________________________ __ 

Lane width 
Right-side lateral clearance 
Total ramp density, TRD 
Number of lanes, N 
Free-flow speed: 

FFS or BFFS 
Lane width ~djustment, fLW 
Lateral clearance adjustment, fLC 
TRD adjustment 
Free-flow speed, FFS 

3 
Measured 
70.0 

70.0 

LOS and Performance Measures 

Flow rate, vp 
Free-flow speed, FFS 
Average passenger-car speed, S 
Number of lanes, N 
Density, D 
Level of service, LOS 

1725 
70.0 
66.8 
3 
25.8 
C 

ft 
ft 
ramps/mi 

mi/h 
'mi/h 
mi/h 
mi/h 
mi/h 

pc/h/ln 
mi/h 
mi/h 

pc/mi/ln 
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                 HCS 2010: Basic Freeway Segments Release 6.50                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                NKP replicating Jas                                    
Agency or Company:      CDA                                                    
Date Performed:         8/4/16                                                 
Analysis Time Period:                                                          
Freeway/Direction:      US 50                                                  
From/To:                SEG 8R                                                 
Jurisdiction:           ED County                                              
Analysis Year:          2012 Base                                              
Description:  CSMP/TCR 50                                                      
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4590           veh/h               
Peak-hour factor, PHF                       0.94                               
Peak 15-min volume, v15                     1221           v                   
Trucks and buses                            4              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Rolling                            
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    2.5                                
Recreational vehicle PCE, ER                2.0                                
Heavy vehicle adjustment, fHV               0.943                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2588           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        70.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2588           pc/h/ln             
Free-flow speed, FFS                        70.0           mi/h                
Average passenger-car speed, S              47.7           mi/h                
Number of lanes, N                          2                                  
Density, D                                  54.3           pc/mi/ln            
Level of service, LOS                       F                                  
                                                                               

EXHIBIT F

ddefanti
Text Box
This analysis replicates Caltrans' original analysis precisely, including their volume number and assumed peak direction, using the HCS 2010 Release 6.5 (whereas Caltrans used Release 6.1).  The results from the two Release versions are identical.




