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Executive Summary 
CR 32A is a two-way, two-lane frontage road located on the north side of I-80 between 
the City of Davis and the Yolo Causeway in Yolo County. CR 32A connects to CR 105 
through an at-grade crossing of Union Pacific Railroad’s (UPRR) tracks on an 
extremely sharp “S” curve.  The crossing is the site of numerous collisions including 
13 incidents between September 1982 and March 2018. Of these 13 incidents, 4 
resulted in fatalities with 3 fatalities occurring between 2005 and 2015. For years local 
residents, the County, and the California Highway Patrol have experienced, are familiar 
with, or have documented incidents immediately south of the tracks on the CR32A 
curve. Many efforts have been made by the County to improve the safety of the 
crossing. Although these improvements were intended to enhance the safety at the 
crossing, the measures have been largely ineffective in reducing the number of 
incidents. 
 
Existing CR 32A is comprised of 11-foot travel lanes with 4-foot-wide shoulders. The 
shoulders also serve as a Class II bikeway facility between the Class I bikeway from 
the City of Davis and the Class I bikeway along I-80 over the Yolo Causeway on the 
east end of CR 32A. This route therefore serves as the only practical route for bicycle 
access between this Cities of Davis and Sacramento. Additionally, CR 32A is a critical 
route for local over-sized farm equipment as it allows the equipment to access land 
north and south of I-80 without having to navigate through City of Davis or I-80 urban 
traffic. Preservation of this crossing is paramount to the viability of the local 
agricultural community and the farm-to-market connections in the area as well as to 
provide access to the Yolo County Landfill. 

 
The existing roadway geometry has resulted in a non-standard vehicle crossing of the 
railroad tracks and an challenging route for cyclists to travel. The change in elevation 
of the roadway to cross the railroad does not support 90 degree turns over the tracks at 
high automotive speeds. This challenging alignment in its current configuration cannot 
be improved using standard roadway geometric design because the roadway is confined 
between I-80 and the UPRR rail right-of-way.  
 
In 2015, UPRR initiated the Crossing Assessment Process (CAP).  CAP draws on data 
to enhance grade crossing safety in the communities in which UPRR operates.  CAP is 
based on a regression model that uses data from over 20,000 public crossings over 
UPRR’s 23 state network to find characteristics that are statistically significant in 
crossings that have had incidents. These statistically significant characteristics include: 
unsafe motorist reports, vehicle on track events, average daily traffic count, average 
daily train count, etc.  The model categorizes crossings in three tiers.  A Tier 1 or Tier 
2 crossing has several statistically significant characteristics; a Tier 3 crossing does not 
have several statistically significant characteristics.  This crossing is a Tier 1.  On 
February 2, 2015 UPRR recommended closing the crossing based on the crossing 
assessment.  The California Public Utilities Commission (CPUC) is the state regulatory 
agency with statutory authority over grade crossings.  The removal, reduction, addition, 
or change in the type of warning devices at each public grade crossing must be 
authorized by the CPUC.  On October 5, 2017 UPRR filed an application with the 
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CPUC to alter, close, or relocate the crossing. This application was opposed by a variety 
of parties and interest groups including the City of Davis, Yolo County, Yolo County 
Farm Bureau, and the Sacramento Area Council of Governments (SACOG). Bike 
Davis, a local advocacy group and Safety and Enforcement Division of the CPUC 
joined the proceedings as well.  In December of 2017, the parties, collectively through 
CPUC’s alternative dispute resolution process, agreed to study alternatives to the 
crossing that would “reasonably address” the concerns of all parties involved.  A 
SACOG grant to the City of Davis and to the County of Yolo provided funding for a 
study.  This project study report (PSR) is the first step in looking at alternatives which 
relocate the crossing to improve its safety. 
 
As part of the study, a number of different crossing alternatives were developed. After 
eliminating alternatives that had fatal flaws, three alternatives are looked at in more 
detail-two relocated at-grade crossings, and one grade separated crossing. Public 
meetings and stakeholder meetings were held to present the alternatives and collect 
comments and as a result, a second grade separated alternative was added.  Multiple 
drafts of the PSR were distributed to stakeholders for review and comments from all 
interested parties were incorporated into the final document.  
 
The alternatives were evaluated and compared using a number of different factors 
including safety, impacts to cyclists, right-of-way needs, development and traffic 
impacts, agricultural impacts, UPRR acceptance, capital cost, future maintenance costs 
and potential grant funding.  Based on a weighting of these factors Alternative 8, a 
grade separated crossing, was the highest scoring alternative.  A consensus was also 
reached among the stakeholders recommending Alternative 8 as the preferred 
alternative to move forward with.  The 5-year escalated capital costs for planning, 
environmental approval and final design for Alternative 8 are approximately $4.0 
Million and $27 Million for right-of-way acquisition and construction costs.  
 
The next step is for the County (and City) to apply for grant funding for the project 
approval and environmental document (PA&ED) and plans, specifications and estimate 
(PS&E) phases. Grade separation projects provide an opportunity to receive grant 
funding from various sources. Various grant funding possibilities are included in the 
body of this report. 
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1.   INTRODUCTION 
 
Project Description:  
The Project proposes to relocate the existing at-grade Union Pacific Railroad (UPRR) 
crossing currently located on County Road (CR) 32A at CR 105. CR32A is a two-
way, two-lane rural, east-west frontage road located on the north side of Interstate 80 
(I-80) between the City of Davis and the Yolo Causeway. The existing roadway 
geometry, which is physically constrained at the railroad crossing, has contributed to 
many roadway collisions including automobile - train collisions and conflicts between 
automobiles and bicycles. In response to frequent incidents, Yolo County Public 
Works Division has made many improvements including adding guardrail, striping, 
illumination, rumble strips, warning signs, flashing beacons, and implementing a full 
stop for those traveling south bound on CR 105. Although these improvements were 
intended to enhance the safety at the crossing, the measures have been largely 
ineffective. 
 
Proposed Project alternatives include relocating the crossing to a location within the 2-
mile stretch between CR105 and the westbound I-80 ramp intersection.  
 
Currently, four (4) project build alternatives are being considered: 
 
 Build Alternative 1: Overhead Crossing 
 Build Alternative 2: Perpendicular At-Grade Crossing 
 Build Alternative 3: Skewed At-Grade crossing 
 Build Alternative 8: Near Perpendicular Overhead Crossing 

 
In additional to the proposed roadway improvements, each build alternative provides 
consideration of a possible extension of the existing Class I Bikeway between CR 105 
and the Yolo Causeway to promote the safety of cyclists and enhance the regional 
bicycle network. This is depicted in Attachment A and shown in further detail in 
Attachment C and discussed in the following sections. 
 
The Project area is constrained between the east-west running UPRR tracks to the north 
and I-80 to the south. The landscape further north of the UPRR right-of-way and east 
of the City of Davis is primarily agricultural. I-80 off and on-ramps are located on the 
east end of the Project area, adjacent to the Yolo Causeway, where I-80 is elevated over 
the Sacramento River Bypass and Yolo Bypass Wildlife Refuge. A Class I bicycle path, 
coming west from City of Davis, ends at CR105 and restarts at the Yolo Causeway, but 
is restricted to the shoulders of CR 32A in between.  During the PM peak congestion 
hour, local and regional traffic tend to divert from I-80 onto the frontage road couplet 
made up of CR32A paralleling north of I-80 and CR 32B on the southside of I-80. 
Caltrans recently installed a ramp metering light at the east bound I-80 on ramp (located 
on CR 32B). When traffic is heavy on east bound I-80, and the metering light is 
operating, traffic builds up on CR32B which extends and affects travel flow on CR32A. 
Both Alternatives 2 and 3 have an at-grade crossing, so queues could potentially be an 
issue for the railroad crossing. One option for alleviating this issue would be to use the 
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queue detection function of the ramp meter. While this typically worsens freeway 
congestion, this is the approach Caltrans has used in other locations and Caltrans has 
suggested they would agree to consider such a detector to reduce queuing along CR32A 
that might cause interference with an at grade crossing (Jonathan Ho/Caltrans). 
Caltrans also pointed out that adding a storage lane to the EB on-ramp could help and 
a two lane on-ramp has a higher minimum release rate than a single lane system.  
However, Caltrans would like to release vehicles at the lowest rate possible to 
discourage drivers from using Chiles Road and CR32A as detours to the freeway.  
This frontage road couplet facilitates access to and from adjacent farms and between 
north and south sides of I-80 for farm equipment so that they do not have to navigate 
through the City of Davis or I-80 urban traffic.  CR32A is also a major route for trucks 
and vehicles heading to the Yolo County Landfill.  

 
 

Number of Alternatives 4 

 Current Cost 
Estimate: 

Escalated Cost 
Estimate(Note 3): 

Capital Outlay Support(Note 1) $1.1-$3.9 Million $1.3-$4.8 Million 
Capital Outlay 
Construction(Note 2) $6.1-$22.5Million $7.4-$27.0Million 

Funding Source Build Alternatives 1 and 8: State Section 190 
funding or Federal Build Grant. 

Funding Year TBD 
Type of Facility 2-Lane Rural Frontage Road 
Anticipated Environmental 
Determination or Document 

IS/MND and EA 

Legal Description CR32A at CR105 Railroad Grade crossing 
Relocation 

Notes: 
1. Capital Outlay support costs for PA&ED and PS&E are estimated at 20% of construction 

cost(w/out escalation) 
2. Construction costs (as shown in Attachment B) have been increased by 15% for construction 

management and administrative costs to determine the Capital Outlay Construction cost. 
3. For the escalated cost, 5 years at 4% inflation is assumed  

 
2. BACKGROUND 
 

CR 32A is a two-way, two-lane frontage road located on the north side of I-80 between 
the City of Davis and the Yolo Causeway in Yolo County. CR 32A connects to CR 105 
through an at-grade crossing of UPRR tracks on an extremely sharp “S” curve. Existing 
CR 32A, within the project limits, is comprised of 11-foot travel lanes and 4-foot 
shoulders. The shoulders serve as a Class II bikeway facility between the Class I 
bikeway from the City of Davis to the west and the Class I bikeway along I-80 over the 
Yolo Causeway on the east end of CR 32A. This route therefore serves as the only 
practical route for bicycle access between this Cities of Davis and Sacramento. Other 
routes through Woodland or Rio Vista are available, but much longer and impractical 
to bicycling commuters.  Additionally, CR 32A is a critical route for local over-sized 
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farm equipment as it allows the equipment to access land north and south of I-80 
without having to navigate through City of Davis or I-80 urban traffic. The preservation 
of this crossing is paramount to the viability of the local agricultural community and 
the farm-to-market connections in the area as well as to provide access to the Yolo 
County Landfill. 
 
Numerous underground and overhead facilities are located within the project area. 
Utilities include overhead power lines that run along the north side of CR32A a fiber 
optic line that runs along the south side of CR32A, a sewer force main along CR 105, 
and both an underground petroleum pipeline and underground fiber optic lines run 
along the UPRR tracks within their right of way. 
 
The inadequate roadway geometry has resulted in a non-standard vehicle crossing of 
the railroad tracks and a challenging route for cyclists to travel. The change in elevation 
of the roadway to cross the railroad does not support 90 degree turns over the tracks at 
high automotive speeds. Advisory speed signs are posted at 10 miles per hour (mph) in 
the vicinity of the crossing, but frequent incidents involve vehicles moving too fast and 
thereby sliding off the roadway into metal beam guard rail or onto the active railroad 
corridor. This alignment in its current configuration cannot be improved using standard 
roadway geometric design because the roadway is confined between I-80 and the 
UPRR rail right-of-way.  
 
Additional development within the study area is planned in the near future including 
the proposed Davis Innovation Sustainability Campus.  The additional traffic generated 
by this and other future developments will directly impact operations at the CR 32A 
railroad crossing and the surrounding intersections.  Some intersections within the 
study area are projected to operate at LOS E and F under cumulative conditions (See 
Section 8 of Attachment F).  According to the Federal Railroad Administrations 
(FRA) Highway-Rail Grade Crossing Incident reports, the crossing has experienced 
13 incidents between September 1982 to March 2018. Of these 13 incidents, 4 resulted 
in fatalities with 3 occurring between 2005 and 2015. For years local residents, the 
County, and the California Highway Patrol have experienced, are familiar with, or have 
documented incidents immediately south of the tracks on the CR32A curve. Over the 
years, efforts have been made by the County to improve the safety of the crossing. 
These efforts included: trimming of trees to improve sight distance, illumination, 
installation of advanced warning signs and guardrail, placing flashing lights on signs, 
placement of rumble strips in advance of the sharp crossing turn, and signing the sharp 
turn at 10 mph. These efforts have not made a significant impact at improving safety at 
the location. According to incident reports and local concerns, a significant portion of 
crashes are a result of westbound drivers failing to slow to an appropriate speed to 
navigate the sharp curve resulting in collisions with the guard rails that line the roadway 
leading up to the tracks. In addition, incident reports reflect a significant number of 
crashes resulting from eastbound vehicles as well. 
 
UPRR’s Crossing Assessment Process (CAP) is an initiative started in 2015 which 
draws on data to enhance grade crossing safety in the communities in which UPRR 
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operates.  This initiative is based on a regression model that uses data from over 20,000 
public crossings over UPRR’s 23 state network to identify characteristics that are 
statistically significant in crossings that have had incidents. These statistically 
significant characteristics include: unsafe motorist reports, vehicle on track events, 
average daily traffic count, average daily train count, and others.  The model 
categorizes crossings in three tiers.  A Tier 1 or Tier 2 crossing has several statistically 
significant characteristics; a Tier 3 crossing does not have several statistically 
significant characteristics.  UPRR conducted a crossing assessment at the site and 
recommendations for improvements were made and presented to the County for 
consideration to mitigate the statistically significant characteristics, including but not 
limited to the number of vehicle on track events.  Their recommendations from 
February 2, 2015 are shown below: 
 

 
 

The California Public Utilities Commission (CPUC) is the state regulatory agency with 
statutory authority over grade crossings.  The removal, reduction, addition, or change 
in the type of warning devices at each public grade crossing must be authorized by the 
CPUC.  Refer to Public Utilities Code Sections 1201 through 1205, 7537, 99152 and 
CPUC General Orders 75 and 88, as amended. In addition, FHWA, FRA, CPUC, and 
UPRR have instituted policies for the elimination of at-grade crossings. On October 5, 
2017 UPRR filed an application with the CPUC to alter, close, or relocate the crossing 
out of safety concerns. This application was opposed by a variety of parties and interest 
groups including the City of Davis, Yolo County, Yolo County Farm Bureau, and the 
Sacramento Area Council of Governments (SACOG). Bike Davis, a local advocacy 
group and Safety and Enforcement Division of the CPUC joined the proceedings as 
well. In December of 2017, the parties, collectively through CPUC’s alternative dispute 
resolution process, agreed to study alternatives to the crossing that would “reasonably 
address” the concerns of all parties involved.  This project study report collects relevant 
information into one document, develops preliminary engineering concepts for the 
alternatives, documents the collective thoughts of this group and the public with regard 
to the proposed alternatives, weighs the pros and cons of viable alternatives, and makes 
recommendations for a proposed path forward. 

 
3. PURPOSE AND NEED 

 
Purpose: 

 Investigate alternatives to relocate the CR 32A railroad crossing to improve 
crossing safety and address the current conflicts experienced between trains, 
vehicles, and bicycles. 
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 Maintain the viability of the route for oversized agricultural vehicles 

 
Need: 

 Current location prohibits standard roadway geometric design  
 

 Non-standard and outdated roadway geometry has resulted in a high number 
of vehicular crashes. Some vehicles in these crashes end up disabled on the 
railroad tracks, and, ultimately, this has resulted in train and vehicular 
incidents which have affected freight and passenger operations. 

 
 Installation of traffic safety measures has not improved the frequency or 

altered the nature of the crashes 
 

 Reduce maintenance costs of railroad and roadway traffic control devices 
 

 Traffic is expected to increase on CR 32A due to anticipated development in 
the City of Davis and in the County.  Recent Environmental Impact Studies 
have also recommended a grade separated crossing to support additional 
traffic in this corridor. 

 
 Some intersections within the study area are projected to operate at LOS E & 

F under cumulative conditions 
 
 Existing vehicle queue during peak traffic hours from the I-80 eastbound on-

ramp metering light extends more than a mile along CR32A  
 
 Maintaining a CR 32A railroad crossing provides a critical route for over-

sized farm equipment to access land north and south of I-80, for bicycle 
access between Davis and Sacramento, and for waste hauling to the landfill 

 
 Existing roadway section has narrow paved shoulder widths for the speed of 

the traffic on the roadway, resulting in a difficult route for cyclists to navigate. 
 
4. DEFICIENCIES 
 
 4.1 Existing At-Grade Crossing Geometry 
 

The primary impediment to improving operations of the crossing is the geometry of the 
roadway curves immediately preceding the railroad crossing. Motorists exiting, I-80 
and heading westbound on CR 32A typically travel at high speeds. Recent speed 
measurements recorded that 85th percentile of westbound traffic averages 69 mph and 
eastbound traffic averages 63 mph (August 2019 Traffic Speed Study performed by 
Yolo County).  From the I-80 Causeway to shortly before the UPRR railroad crossing, 
CR 32A is straight with ample visibility which lends an expectation that motorist 
speeds over the signed 55 mph are predicible. However, the sharp turn immediately 
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before the railroad crossing betrays driver’s expectations, making it difficult to 
suddenly reduce to 10-mph to navigate the turn successfully and safely. This situation 
continues to result in repeated impacts to the guardrails on the crossing approaches and 
other nearby structures or worse.  
 
4.2 Existing Roadway Cross Section 
 
CR 32A includes a Class II Bikeway with four-foot paved shoulders as part of the only 
bike route between the Cities of Davis and Sacramento.  The four-foot shoulders on 
CR32A do not meet the most current (July 2020) Highway Design Manual Class II 
minimum width of 6 feet for posted speeds exceeding 40mph.   This Class II serves as 
a link between the existing Class I bike route from the City of Davis to the west and 
the connecting Class I bike route on I-80 over the Yolo Causeway. CR32A’s westbound 
route has been utilized by motorists seeking to bypass I-80 traffic congestion. Motorists 
on CR32A frequently exceed the posted 55-mph speed limit and perform illegal passing 
maneuvers. Additionally, a frequent complaint from the local cycling community is the 
accumulation of debris in the shoulder reducing the usable pavement width. Due to 
these conditions, cyclists have been sideswiped, run off the road or blown off the road 
by passing vehicles. The new crossing and roadway approach would include six-foot 
wide shoulders and consider traffic calming measures to improve safety for all users of 
the route. 
 
4.3 Traffic 

Congestion is often measured in terms of level of service (LOS), which is an indicator 
of driving conditions on a roadway segment or at an intersection.  LOS are defined in 
categories ranging from “A” to “F” for two-lane highways, intersections with traffic 
signals, and two-way stop intersections.  A level “A” indicates free-flowing traffic 
with no to driving speed caused by traffic conditions.  A level “F” indicates 
substantial congestion with slow-moving, stop-and go traffic. 

Fehr and Peers analyzed existing intersection operations for the project site and 
several adjacent intersections that the project might impact (see Table 1). This traffic 
memorandum is included as Attachment F.  Cumulative traffic conditions under the 
build alternatives are discussed in Section 8 of this report. 
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Table 1. Intersection Operations - Existing (2019) Conditions 

Intersection Traffic Control 

LOS/Delay 

AM PM 

1. Second Street/County Road 
32A/Mace Boulevard Signal C / 33 C / 22 

2. I-80 Westbound Ramps/Mace 
Boulevard Signal B / 17 B / 16 

3. County Road 32A/County Road 105 Side Street Stop1 A / 7 (SB) A / 8 (EB) 

4. County Road 32A/I-80 Westbound 
Ramps Side Street Stop A / 10 (NB LT) B / 11 (NB LT) 

5. Chiles Road/Mace Boulevard Signal D / 38 C / 28 

6. County Road 32B/I-80 Eastbound 
Ramps Side Street Stop B / 12 (SB LT) F / *2 

Source: Fehr & Peers (2020) 
Notes: Delay is reported in seconds per vehicle. Bold and underline font indicates LOS E or F conditions. 

1. The intersection has stop control for the eastbound and southbound approaches, but the northbound 
approach is uncontrolled. Since the HCM methodology does not account for this configuration, the intersection 
was modeled with all-way stop control, and the highest delay for the stopped approaches was reported. 
2. Although the HCM method reports LOS C (SB LT), field observations showed congested conditions (LOS F) on 
the eastbound and westbound approaches due to queuing from the ramp meter on the I-80 eastbound on-
ramp. 

 
5. CORRIDOR AND SYSTEM COORDINATION 

 
Yolo County Public Works, with the support of Caltrans, the City of Davis, and Bike 
Davis, submitted an Active Transportation Program (ATP) application for the funding 
of a separate project that would build a Class I bikeway that would extend throughout 
CR 32A. Unfortunately, the ATP application was not selected for funding. The build 
alternatives include consideration of a potential Class I bike path option. 
 
Caltrans is currently studying alternatives to widen the I-80 Corridor south of the 
project area to relieve traffic congestion. The current design direction is to expand 
traffic lanes to the inside using the inside median. However, a bus shoulder option, 
consisting of outside widening is also being explored. Therefore, build alternatives 
need to avoid encroaching Caltrans Right-of-Way (ROW).  
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As a part of the Yolo I-80 Corridor Improvement Project, Caltrans is examining options 
aimed at accommodating bicyclists. I-80 has an existing Class I path east of the I-80 
off-ramp. This Class I currently diverts north to the Yolo Bypass, cyclists are then able 
to either continue on the levee, go west on the existing CR32A shoulder or cross lanes 
of traffic to go east/south to CR32B. Based on discussions with Caltrans, it is 
understood that as a part of the lane expansion project Caltrans may build a new stretch 
of Class I bike path(see Figure 1 below) that would extend from the existing I-80 Class 
I terminus and conform at the south portion of CR32A where the I-80 offramp ends.  

  
Figure 1: Caltrans Cl 1 Ramp Extension 

 
6.   DESIGN CRITERIA 
 

The selection of the appropriate design criteria is dependent on the functional 
classification of the roadway under design. Table 1 lists the functional classification of 
CR 32A. 

County Road 32A 
Designation Classification Terrain 

Rural Local/Frontage Level 
 
The following criteria were utilized in the development of the project’s design 
criteria: 
 

1. Design Speed 
2. Lane Width 
3. Shoulder Width 
4. Horizontal Curve Radius 
5. Superelevation Rate 
6.  Stopping Sight Distance 
7.  Maximum Grade 
8. Cross Slope 
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9. Vertical Clearance 
10. Design Loading Structural Capacity 
 

The following comparison table lists the requirements for the geometric criteria as 
designated by AASHTO’s A Policy on Geometric Design of Highways and Streets, 2018, 
Caltrans’s Highway Design Manual, 2018, and Yolo County’s Improvement standards, 
2018. 
 
 
Table 2: General Roadway Design Criteria Comparison        
    AASHTO HDM Yolo 

County 
Proposed* 

1 Design Speed (Alt 1) (mph) 55 45 65 50 
 Design Speed (Alt 2, 8) (mph) 55 45 65 40 
 Design Speed (Alt 3) (mph) 55 45 65 45 

          
2 Lane Width (ft) 12 12 12 12  

            
3 Shoulder Width (ft)  6 4 4 6  

            
4 Horizontal Curve Radius         

  Minimum Radius (ft) (Alt 1) 960(8% SE) 587  HDM 758(8% 
SE) 

 Minimum Radius (ft) (Alt 2, 8) 960(8% SE) 587  HDM 444 (8% 
SE) 

 Minimum Radius (ft) (Alt 3) 960(8% SE) 587  HDM 587 (8% 
SE) 

  Minimum Radius without 
Superelevation (Alt 1) 

9720 6710 HDM   8150 

 Minimum Radius without 
Superelevation (Alt 2, 8) 

9720 6710 HDM  5410 

  Minimum Radius without 
Superelevation (Alt 3) 

9720 6710 HDM  6710  

5 Superelevation Rate Method 5     Method 5  
    8% 8%   8% 

6 Stopping Sight Distance (Alt 1 (ft) 495 360 660 425  
  Stopping Sight Distance (Alt 2, 8) (ft) 495 360 660 305  

 Stopping Sight Distance (Alt 3) (ft) 495 360 660       360 
      

7 Maximum Grade         
  Profile Grade, Max. (%) 6% AASHTO   6%  
            

8 Cross Slope (%) 1.5%-2% 2% 2% 2%  
            

9 Vertical Clearance (UPRR min.) 23' 4" OC 23' 4" OC   23' 4" OC 
      

10 Design Loading  HL-93 HL-93 HL-93 HL-93  
            

*Values calculated at specified design speed for each alternative. 
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7. ALTERNATIVES 
 
7A.  Alternatives Constraints 
 

Utilities 
There are overhead and underground utilities present through the project area. There 
are two sets of overhead power lines. One set is located north of the UPRR tracks and 
runs parallel to the tracks to CR105. The other is located just north of CR32A and runs 
parallel to CR32A. There are underground fiber optic lines that run parallel to the 
UPRR tracks and parallel to CR32A. Underground natural gas lines are located north 
of the tracks and run parallel to them. There is a Kinder Morgen petroleum line located 
near the tracks as well. CR 105 features a sewer force main that runs North-South along 
the west portion of the roadway. None of the proposed alternatives are expected to 
affect the sewer line. 
 
In general, any road construction around buried utilities that involves changes to grade 
or depth of cover over the line(s) will require safe construction methods during 
construction, wheel loading analysis of the existing line(s), checks that new 
underground structures do not conflict with the existing lines or relocation of the lines.  
PG&E believes there may be some load limits specifically on the southeast side of the 
crossing and possible PG&E line re-routing may be required.   
 
Some utilities are on reoccurring inspection cycles, and the utility has to be able to 
excavate their lines to perform inspections and repairs as necessary.  Some utilities may 
be concerned with sections of their lines that may become inaccessible. 
 
Yolo Track Relocation 
The City of Davis, along with City of West Sacramento, City of Woodland and Yolo 
County were awarded a grant from Economic Development Administration for 
technical assistance in preparing a rail line relocation economic impact study and 
strategic implementation plan in 2014.  The report is available at the following location:  
https://www.yolocounty.org/government/general-government-departments/county-
administrator/county-administrator-divisions/intergovernmental-affairs/yolo-rail-
relocation. The results of this study and any future rail plans (by UPRR and/or other 
railroad operators) along the UPRR rail corridor should be incorporated into the future 
crossing relocation project. 

 
Drainage Features 
Two drainage ditches run parallel to the UPPR tracks. These ditches lead into larger 
culverts that pass flows eastward and under CR105. Where alternatives are designed to 
cross these ditches, culverts will be installed to continue the existing flow pattern.  
 
Right of Way 
The site is situated north of I-80. CR 32A has a 60-foot right-of-way within the 
immediate vicinity of the railroad crossing. The area north of the tracks consists of 
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agricultural parcels owned by the City of Davis and a local PG&E substation located 
just north of the UPRR rail corridor approximately 1/3 mile east of the railroad 
crossing. Several privately owned parcels are located south of CR32A between CR32A 
and the Caltrans right-of-way to the south. A total of four (4) alternatives were 
identified for the project. All four build alternatives will require partial property 
acquisition to complete the roadway right-of-way.  
 

 
Figure 2: Yolo Land Trust/NRCS Easement 

  
The Yolo Land Trust co-holds an easement with the City of Davis on the property west 
of Howat Ranch (see Figure 2), where the “Optional 32A west extension” is shown for 
the various alternatives.  The National Resource Conservation Service (“NRCS”) was 
a co-funder of this conservation easement.  As such, any road construction is subject to 
the written approval of NRCS.  Per the conservation easement, any paving would need 
the written approval of the Yolo Land Trust and the City of Davis and is subject to an 
impervious surface limitation.  Also, per the conservation easement, any eminent 
domain action will also need the approval of the Secretary of the United States 
Department of Agriculture. Based on experience with previous projects, changes to 
NRCS Conservation Easements are possible and can be negotiated with the agency, but 
typically require mitigation at a 1.5:1 ratio for the affected area. 
 
The City of Davis owns most of the farmed properties immediately north of the railroad 
along the project area, as shown in Figure 3 below. These fields are leased to farmers 
and the City receives substantial annual income from the lease of the fields. The income 
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depends on whether the fields are irrigated or not.  All but Field 11) have the ability to 
be irrigated. Fields 5,6,7,8,9,10 are the easiest to irrigate. The limiting factor is the 
quantity of water than can be pumped from the City’s well. Field 11 can be irrigated 
but the water must be double pumped. The entirety of Alternative 1 impacts City of 
Davis land that is irrigated by well water and has a higher crop value as a 
result.  Alternatives 2,3 and 8 all have about 2000 lineal feet of new roadway in non-
irrigated land and all the rest of the impacts to City of Davis land is through irrigated 
farmland.  The City reports that revenue for irrigated acres is about $250/acre/year and 
for the non-irrigated land it is about $100/acre/year.  The present value of the annual 
income to the City, per acre, over a 75-year term using a 3% interest rate would be 
between $7,425 and $2,970, for irrigated and non-irrigated farmland, respectively.  The 
City’s Open Space and Habitat Commission as well as the City Council will likely have 
input into the acquisition of City owned land.  
 
 

 
Figure 3 City of Davis owned and farmed properties with acreages 

 The area south of CR32A and north of I-80, as shown in Figure 4, consists of eight 
smaller parcels owned by companies that in name, appear to be developers.  Each of 
the various alternatives would require acquisitions from these properties, in part or in 
whole.  Based on observation, these private properties are currently used for periodic 
hay production and do not appear to be irrigated for agricultural purposes. The zoning 
for the parcels appears to be agricultural intensive or public open space. 
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Figure 4  Private properties south of CR32A 

Other Constraints 
Several other project area constraints are shown in Figure 5 below. 

 

 
Figure 5: Project Area Constraints 

 

7B. Build Alternative 1 – Overhead Grade Separation – 50 MPH 
Build alternative 1, shown in Attachment A, consists of an overhead crossing structure 
approximately 0.5 miles to the east of the current crossing. Howat, a local private road 
which provides access between CR 105 and the local PG&E substation, would be used 
as the west approach to the structure. This roadway alternative would be elevated and 
curve over the UPRR Tracks and then descend and conform onto the existing CR32A 
approximately 1 mile east of the existing crossing. The existing CR 105/CR 32A 
railroad crossing would be closed to all traffic.  A new driveway off of Howat would 
restore access to the private property including the PG&E substation. 
 
This alternative crosses PG&E’s 12” transmission pipeline at two locations, one of 
which appears to be in the road overhead crossing section.   
Key Benefits of Alternative 1: 
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 Minimal rail involvement/impacts & coordination requirements 
 Eliminates the existing UPRR/Roadway intersection conflict 
 Additional grant funding resources may be available versus non-grade 

separated alternatives. 
 The curvilinear alignment will act as a form of traffic calming for 

motorists, encouraging them to drive at a speed (speed limit) necessary to 
safely navigate the curvature. 

 Vertical curves will limit sight distance compared to the existing at-grade 
configuration, encouraging slower traveling speeds. 

 UPRR Strongly recommends an overhead crossing structure. Also see 
current BNSF/UPRR Grade Separation Guidelines available at 
https://www.up.com/cs/groups/public/documents/document/pdf_rr_grade_
sep_projects.pdf 

 Supports FHWA (MUTCD, Part 8A.05), FRA and CPUC (General Order 
75D) policy for the elimination of at-grade crossings 

 Long term resolution allows for development of area and better traffic 
operations. 

 Less intrusive from a farming perspective. 
 Reduced maintenance and repair costs from damage to railroad and 

roadway traffic control devices. 
 
Disadvantages of Alternative 1: 

 Higher construction costs and construction time compared to the at-grade 
and undercrossing options 

 In order to meet the required vertical clearances, longer approaches than 
the at-grade alternatives will be required. 

 Retaining walls will be required to minimize footprint, where feasible. 
 Skewed structure needed to cross the railroad increases the span lengths 

and thus, the bridge cost. 
 Higher Right-of-Way (ROW) costs than At-Grade options. 
 Culverts will need to be installed beneath realigned CR32A where the 

existing Howat is to continue the existing drainage pattern. 
 This alternative crosses PG&E’s 12” transmission pipeline at two 

locations, one of which appears to be in the road overhead crossing 
section. 

 The access road to PG&E’s substation needs to be relocated. 
 Higher 50mph design speed is less safe for cyclists using the roadway 

compared to other lower speed alternatives 
 
Oversized Vehicle Option: 
CR32A serves as a main route for the local farm community who typically utilize 
large, slow moving, and oversized farm vehicles.  Typically, the unpaved backing 
beyond the shoulders provides extra width for farm equipment using County 
roads.   One of the concerns raised by the Yolo County Farm Bureau was that the 
proposed clear width (12’ TW + 6’ Shoulder) on the overhead would not be wide 
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enough to accommodate the larger farm vehicles used in the area, particularly if 
the shoulder is not available to the farm vehicle, for example, passing of a slower 
cyclist. There are a few options to help better accommodate farm vehicles and 
passing. The first option would be to widen the overhead structure to a wider clear 
width (from 36’ to an assumed 40’), and according to Farm Bureau would better 
accommodate the larger vehicles. The approximate addition project cost for this 
expansion of the bridge, including foundation work, is $1.23 million. 
 
The second option would require that farmers with slow moving and/or oversized 
agricultural vehicles utilize flaggers at the overhead crossing, stopping traffic 
while the agricultural vehicles make the passage.  It should be noted that the 
alignment and profile for Alternative 1 are conservatively designed for typical 
vehicle highway stopping sight distances and sightlines, which will be 
conservative for taller farm vehicles traveling at slower speeds. 

 
 

7C. Build Alternative 2 – Perpendicular At-Grade Option – 40 MPH 
Build Alternative 2 shown in Attachment A, would realign CR 32A to provide a 
perpendicular at-grade UPRR crossing. Due to limited right of way (ROW), the 
crossing location was shifted 1.4 miles to the east and designed to a lower design speed 
in order to accommodate the curves necessary to align CR 32A to a perpendicular 
crossing. Continuing west, past the track crossing, the CR 32A alignment would curve 
again, following a southwest bearing to connect to CR 105. An option would be to 
continue the realigned CR 32A past CR 105 to provide a more direct continuous access 
to existing CR 32A as shown with the dashed line at the west end of the alignment.  
 

Key Benefits of Alternative 2: 
 Eliminates the existing UPRR/Roadway crossing 
 Aligns North of the PG&E Substation and does not conflict with existing 

utilities 
 The curvilinear alignment will act as a form of traffic calming for 

motorists encouraging them to drive at lower speeds (reduced speed limit) 
to navigate the curvature. 

 Slower 40mph design speed is safer for cyclists using the roadway 
compared to higher speed alternatives. 

 Lower construction costs and construction duration compared to the 
grade-separated options. 

 Large embankments and retaining walls will not be needed. 
 Oversized Vehicles can utilize the unpaved shoulder to allow for crossing 

of faster vehicles. 
 Slightly less impactful from a farming perspective. 

 
Disadvantages of Alternative 2: 

 Does not support FHWA (MUTCD, Part 8A.05), FRA and CPUC (General 
Order 75D) policy for the elimination of at-grade crossings 

 UPRR strongly prefers the grade separated options in conformance with 
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FHWA, FRA and CPUC policy. 
 Maintenance reimbursement will be required for UPRR rail infrastructure 
maintenance costs for a new at-grade crossing (signal and surface) at the 
County cost. 

 Culverts will need to be installed on both sides of the UPRR Tracks due to 
embankment placement in the existing drainage ditches. 

 Requires extensive ROW acquisition. The current configuration leaves 
several remnant parcels that may be difficult to irrigate or are too small for 
efficient farming practice. Remnant parcels may need to be acquired if they 
are no longer economical as farmland. 

 Due to the proximity of I-80 to the south, the crossing is required to be shifted 
further east than Alternative 1. 

 Does not align with the west portion of CR 32A. Drivers will need to navigate 
2 intersections to reach the western length. 

 Roadway geometry may result in similar incidents resulting in later 
reassessment for a grade separated facility. 

 PG&E has multiple lines that may be impacted.  Under this alternative, there 
is another 20” pipeline that enters PG&E’s regulator station from the north 
that is not shown on the drawings.  The alignment would cross this line.    
PG&E also has a 2” line running south, crossing 32A and Hwy 80, feeding a 
customer off of Chiles Rd.  This line is also not shown on the drawings. 

  On the east side of the tracks, the alignment would cross three pipelines (one 
12” and two 16”). 

 Relating to the queuing from the Caltrans metering light on the EB I-80 On-
Ramp, queue prevention measures will need to be implemented based on an 
updated traffic study and queuing analysis. 

 
7D. Build Alternative 3 – Skewed At-Grade Crossing-45mph 

This build option, shown in Attachment A, would shift the crossing approximately 
1.3 miles to the east. CR 32A will be realigned to curve South towards I- 80, then 
curve North and cross the Railroad tracks at a 15° skew. The roadway will then curve 
to the west and align with a local farming road before intersecting with CR 105. 

 
Key Benefits 

 Lower construction costs and construction duration as compared to the 
overhead alternative. 

 The curvilinear alignment will act as a form of traffic calming for 
motorists encouraging them to drive at the speed limit to navigate the 
curvature. 

 Lower ROW impacts compared to the grade separation alternatives 
 Lowest, or no utility relocation costs. 
 Eliminates the current crossing and provides a crossing with improved 

geometry for motorists.  
 Large embankments and retaining walls will not be needed. 
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 Minimizes the impact to farming parcels by aligning with the local farm 
road 
 

Disadvantages 
 Does not support FHWA (MUTCD, Part 8A.05), FRA and CPUC (General 

Order 75D) policy for the elimination of at-grade crossings. 
 UPRR strongly prefers the grade separated options in conformance with 

FHWA, FRA and CPUC policy.  
 Skewed crossings are less desirable to UPRR, CPUC, FRA, and FHWA.  

Placement of railroad traffic control devices (RRTCD) requires additional 
clearance time for a design vehicle and presents other design challenges.  In 
addition, they present unique difficulties for cyclists (discussed further 
below) 

 Maintenance reimbursement will be required for UPRR rail infrastructure 
maintenance costs for a new at-grade crossing (signal and surface) at the 
County cost. 

 Culverts will need to be installed on both sides of the UPRR rail corridor 
due to embankment placement in the existing drainage ditches. 

 Requires extensive ROW acquisition. 
 Due to the proximity of I-80 to the south, the crossing is required to shift 

further east than Alternative 1 
 Conforms farther North on CR 105 than Alternative 2. Extending this 

realigned CR 32A to conform with the western length of CR 32A would be 
costly and require large amounts of ROW acquisition and additional 
roadway. 

 Roadway geometry may result in similar incidents resulting in later 
reassessment for a grade separated facility. 

  While this alternative requires less farmland acquisition, splitting the 
parcels may cause water supply and drainage issues.  Additionally, 
equipment and farm vehicles will have to cross the road more often to 
traverse between the separated parcels. 

 PG&E has multiple lines that may be impacted.  Under this alternative, there 
is another 20” pipeline that enters PG&E’s regulator station from the north 
that is not shown on the drawings.  The alignment would cross this line.    
PG&E also has a 2” line running south, crossing 32A and Hwy 80, feeding 
a customer off of Chiles Rd.  This line is also not shown on the drawings. 
PG&E also has a 2” line running south, crossing 32A and Hwy 80, feeding 
a customer off of Chiles Rd.  This line is also not shown on the drawings. 
On the east side of the tracks, the alignment would cross three pipelines 
(one 12” and two 16”). 

 Higher 45 mph design speed is less safe for cyclists using the roadway 
compared to other lower speed alternatives 

 Relating to the queuing from the Caltrans metering light on the EB I-80 On-
Ramp, queue prevention measures will need to be implemented based on an 
updated traffic study and queuing analysis. Most impactful to farming since 
it causes irrigation and drainage issues for the farmed areas south of the 
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relocated CR32A.  Also, farm vehicles will have to cross the road more 
often to traverse between parcels 
 

 
7E. Build Alternative 8 – Perpendicular Overhead Crossing-40MPH 

Build Alternative 8 shown in Attachment A, follows a similar crossing horizontal 
alignment to Alternative 2. Due to limited space between the railroad tracks and 
Interstate 80, the crossing location was shifted 1.4 miles to the east and designed to a 
lower design speed in order to accommodate the curves necessary to align CR 32A to 
a near perpendicular crossing. Continuing west, past the track crossing, the CR 32A 
alignment would curve again, following a southwest bearing to connect to CR 105.  
 

Key Benefits of Alternative 8: 
 Minimal rail involvement/impacts & coordination requirements 
 Eliminates the existing UPRR/Roadway intersection conflict 
 Additional grant funding resources may be available versus non-grade 

separated alternatives. 
 The curvilinear alignment will act as a form of traffic calming for 

motorists, encouraging them to drive at a speed (speed limit) necessary to 
safely navigate the curvature. 

 Vertical curves will limit sight distance compared to the existing at-grade 
configuration, encouraging slower traveling speeds. 

 UPRR Strongly recommends an overhead crossing structure. Also see 
current BNSF/UPRR Grade Separation Guidelines available at 
https://www.up.com/cs/groups/public/documents/document/pdf_rr_grade_
sep_projects.pdf. 

 Supports FHWA (MUTCD, Part 8A.05), FRA and CPUC (General Order 
75D) policy for the elimination of at-grade crossings 

 Long term resolution allows for development of area and better traffic 
operations. 

 Crosses the tracks almost perpendicularly, resulting in a shorter structure 
length than Alternative 1 

 Slower 40mph design speed is safer for cyclists using the roadway 
compared to higher speed alternatives. 

 Slightly less impactful from a farming perspective. 
 Reduced maintenance and repair costs from damage to railroad and 

roadway traffic control devices. 
 
Disadvantages of Alternative 8: 

 Higher construction costs and construction time compared to the at-grade 
and undercrossing options 

 In order to attain a perpendicular overhead crossing, the crossing location 
was relocated further East than Alt 1. This will result in longer approach 
lengths. 

 In order to meet the required vertical clearances, longer approaches than 
the at-grade alternatives will be required. 
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 Retaining walls will be required to minimize footprint, where feasible. 
 Highest Right-of-Way (ROW) costs due to largest footprint. 
 This alternative crosses PG&E’s 12” transmission pipeline at two 

locations, one of which appears to be in the road overhead crossing 
section. 
 
Oversized Vehicle Option: 
CR32A serves as a main route for the local farm community who typically 
utilize large, slow moving, and oversized farm vehicles.  Typically, the 
unpaved backing beyond the shoulders provides extra width for farm 
equipment using County roads.  One of the concerns raised by the Yolo 
County Farm Bureau was that the proposed clear width (12’ TW + 6’ 
Shoulder) on the overhead would not be wide enough to accommodate the 
larger farm vehicles used in the area, particularly if the shoulder is not 
available to the farm vehicle, for example, passing of a slower cyclist. 
There are a few options to help better accommodate farm vehicles and 
passing. The first option would be to widen the overhead structure to a 
wider clear width (from 36’ to an assumed 40’), and according to Farm 
Bureau would better accommodate the larger vehicles. The approximate 
additional project cost for this expansion of the bridge, including 
foundation work, is $1.15 million. 
 
The second option would require that farmers with slow and/or oversized 
agricultural vehicles utilize flaggers at the overhead crossing, stopping 
traffic while the agricultural vehicles make the passage.  It should be noted 
that the alignment and profile for Alternative 8 are conservatively 
designed for typical highway stopping sight distances and sightlines, 
which will be conservative for taller farm vehicles traveling at slower 
speeds. 
 

7F. Bicycle Considerations: 
 
The proposed typical road section for each build alternative is 12-foot lanes and 6-
foot shoulders. Realigned CR 32A includes Class II bike facilities to connect 
bicycle travel between CR 105 and CR 32A. The remnant portion of CR 32A would 
be left in place for bicyclists to use as an extension of the Class I Bikeway. Designs 
are proposed to connect this remnant CR 32A converted to bike path with the 
shoulders of the newly aligned and remaining portions of CR32A beyond the 
project footprint. 
 
A concern raised during early meetings was whether a cycling solution for the 
entirety of CR32A within the 2-mile project area could be achieved and how the 
connectivity between CR105 and the remnant CR32A would work. 
 
There are a few approaches that these build alternatives can take for addressing this 
concern and providing an improvement to the existing condition.  
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A Class I bike path could be constructed to extend from the existing remnant of 
CR32A onto the north side of CR32A and continue to the Class I at the Yolo 
Causeway.  Connections from relocated CR 32A onto the Class I would also be 
made. 
 
Another option would be to explore widening the remaining existing CR32A 
shoulders from the existing approximate four-foot width to six feet wide all the way 
to the Yolo Causeway. A preliminary estimate for this type of widening is 
approximately $200,000 for Alternative 1 and $60,000 for Alternatives 2, 3 and 8.  
Widening the existing roadway suggests there would be a small cost savings 
compared to constructing a separate Class I bike path. 
 
The last option would be to tie-in the new crossing into the existing bike lanes on 
CR 32A. In this scenario no extension of the Class I would be constructed, and 
cyclists would utilize short connection trails that would tie to the remnant CR32A 
to the rest of CR32A. From there, cyclists would use the existing shoulders of the 
rest of CR32A as they do today.  For all alternatives, widening of the existing Class 
II bike lanes on any portions of CR32A open to vehicular traffic, should be 
considered to bring the bike lanes up to current width standards.  
 
Recent discussion with Caltrans District 3 suggests that they might also be willing 
to construct an extension of the Causeway bike path adjacent to the motor vehicle 
off ramp down to its intersection with CR 32A.  This small approximately 1500 ft 
long path would provide significant improvements to cyclist safety by eliminating 
the need for eastbound cyclists to cross 32A to get to the levee and the Causeway 
bike path. 
 
With Build Alternative 3, a commenter noted that the skewed at-grade crossing can 
be difficult for cyclists to navigate. Crossing tracks at a skew can result in a cyclist’s 
bike wheel becoming caught in the railroad’s flangeway. In order to address this 
concern, the design now includes a widened paved area in the vicinity of the tracks 
to allow for a perpendicular crossing for cyclists, as shown on the plan sheet in 
Attachment A. 
 
Other possible improvements for cyclists in all the alternatives is to incorporate 
different pavement markings and use of buffers.  The Manual on Uniform Traffic 
Control Devices (MUTCD) Section 9C addresses standard bike lane markings.  The 
stripe between the bicycle lane and the adjacent motor vehicle lane should be a 4-
inch minimum wide white line but six- to eight-inch-wide lines provide an even 
clearer division of space and are highly recommended.  The City of Davis Streets 
Standards is currently using 2-foot to 3-foot wide striped buffers for Class II bike 
lanes, see Figure 6 below, for an example. A preliminary estimate for widening the 
existing remaining CR32A shoulders by 5 feet, to provide the six-foot-wide 
shoulders with 3-foot-wide striped buffers is approximately $500,000 for 
Alternative 1 and $150,000 for Alternatives 2, 3 and 8.  These costs are comparable 
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to constructing a separate Class I path, which would probably be preferred by 
cyclists.  Another consideration brought up by the City of Davis bicycle coordinator 
is that when roadway speeds exceed 30mph, which is the case for all alternatives, 
then FHWA recommends separated bike paths rather than shared or buffered bike 
lanes. 
 
 

  
Figure 6-Example of a buffered Class II bike lane on Covell Blvd in Davis, Ca 

 
 
 Thermo applied acoustic striping at the shoulder line can also be used to separate 
the vehicular travel lanes from the bike lines where the bike lanes are in the roadway 
shoulder.  This newer technology is superior to using rumble strips carved into the 
pavement since it is supposedly safer for cyclists, however, there do not appear to 
be any national design standards for these types of devices nor any reports on their 
effectiveness or safety for cyclists. Utilization of these thermoplastic acoustic 
stripes was discussed with the Bike Davis community that took place on November 
10th, 2020. The general opinion was that the use of the acoustic striping was not 
acceptable. Members of the public cited negative experience on other bicycle paths 
that utilized this and similar technology.  

 
The various connectivity options for cyclists for the three build alternatives are 
illustrated in Attachment C. 
 

7G. Rejected Alternatives 
 
 Additional alternatives have been studied and reviewed by the project development 

team, including a variety of undercrossing and overhead alternatives. Table 3 shows 
a summary of alternatives that was presented during the initial public meetings. 
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` The undercrossing options were discarded early in discussion. Undercrossing 
options require extensive and expensive utility relocations or a large amount of 
excavation to realigned roadway deep enough to meet required overhead clearance 
of the existing underground utilities.  Expensive shooflies would be needed to 
temporarily relocate the tracks during construction of any underpass alternatives.   
Additionally, drainage for the uncrossing options would require a pumping station 
to handle runoff that would coalesce at the undercrossing low points and drainage 
siphons to continue the existing flow patterns from the ditches that run along the 
UPRR tracks. 

 
 Alternative 8, another overhead crossing, was developed as a result of stakeholder 

feedback. The remaining overhead options were discarded for high-cost and 
potential conflicts with the UPRR rail corridor. These featured longer structures on 
more extreme skew angles. The columns for these alternatives included high 
potential to impact the UPRR ROW and/or impact underground fiber optic lines 
and gas lines. 

 
Table 3: Alternative Summary Table  

 
 
8. TRAFFIC ANALYSIS 

Intersection operations were analyzed by Fehr and Peers (See Attachment F) for 
cumulative conditions under the AM and PM peak hour scenarios using the Synchro 
Software and the results are shown below in Table 4. 
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Table 4: Intersection Operations – Cumulative Conditions 

Intersection Traffic Control 

LOS/Delay 

AM PM 

1. Second Street/County Road 
32A/Mace Boulevard Signalized F / 121 F / 140 

2. I-80 Westbound Ramps/Mace 
Boulevard Signalized C / 28 E / 55 

3. County Road 32A/County Road 105 
Side Street Stop1 A / 9 (EB) D / 35 (EB) 

All Way Stop2 B / 11 D / 26 

4. County Road 32A/I-80 Westbound 
Ramps Side Street Stop B / 14 (NB LT) D / 34 (NB LT) 

5. Chiles Road/Mace Boulevard Signalized F / 273 F / 92 

6. County Road 32B/I-80 Eastbound 
Ramps 

Side Street Stop B / 13 (SB LT) F / *3 

Source: Fehr & Peers (2020) 
Notes: Delay is reported in seconds per vehicle. Bold and underline font indicates LOS E or F conditions. 

1. The intersection has stop control for the eastbound and southbound approaches, but the northbound 
approach is uncontrolled. Since the HCM methodology does not account for this configuration, the intersection 
was modeled with all-way stop control, and the highest delay for the stopped approaches was reported. 
2. Although the HCM method reports LOS C (SB LT), field observations showed congested conditions (LOS F) on 
the eastbound and westbound approaches due to queuing from the ramp meter on the I-80 eastbound on-
ramp. 

 
 
The CR 32A/CR 105 intersection is the only study intersection that would be affected 
by the build alternatives. With all-way stop control, the intersection would operate at 
LOS B during the AM peak hours and LOS D during the PM peak hours if one-lane 
approaches were provided. Adding a pocket lane for higher volume movements 
(westbound left turn and northbound right turn) would reduce the average intersection 
delay. 
 
The project build alternatives primarily affect traffic operations in the following three 
areas: The CR 105 intersection, the bike path realignment, and queuing from the CR 
32B on-ramp ramp meter. These issues are discussed below. 
 
The four build alternatives would each construct a new T-intersection on CR 105 north 
of the existing intersection. The location of the new intersection ranges from 120’ to 
2,170’ to the north. Given the lack of alternate routes, the intersection traffic volumes 
are expected to be the same for the three alternatives. The farther north that the 
intersection is located, the more total vehicle travel would occur since the high-volume 
movements parallel to I-80 would have a longer path. The lower volume movements 
to and from the north on CR 105 would have shorter paths. The new intersection was 
analyzed with all-way stop control for cumulative conditions. Given the lower existing 
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conditions volumes, intersection control in the opening year may operate acceptably 
with side street stop control. 
 
The build alternatives would all extend the Class I bike path to the east using the 
abandoned alignment of CR 32A and provide a grade-separated crossing of CR 32A at 
the relocated railroad crossing. All three alternatives should provide a connection from 
the bike path to the eastbound Class II bike lane on CR 32A so that eastbound bicyclists 
do not need to cross CR 32A. 

 
9. COMMUNITY INVOLVEMENT 
 

The key project stakeholders include UPRR, The City of Davis, Bike Davis, Yolo 
County, The Yolo County Farm Bureau, and the California Public Utilities 
Commission. Project stakeholders have participated in the project development 
discussions at the Project Development Team (PDT) meetings. 
 
Public comments for the project were received via email and during the public meeting 
held on August 31st, 2020. The Project team provided a short overview of the project 
and the alternatives under consideration and those that have been considered and 
removed from consideration. Following the project overview, the attendees were 
provided the option to raise questions and/or issues or suggestions to the project 
development team. A total of 8 persons provided comments during the meeting and 38 
comments were received via email through September 6th (see Attachment G). 
 
A bicyclist focus meeting was held on November 10, 2020 to explain bicycle 
connectivity aspects of the various alternatives in more detail. The project was 
explained in more detail, questions were responded to and comments were collected 
for consideration.  Meeting notes were issued to Bike Davis for distribution to 
attendees. As a result of the meeting an additional build alternative was developed, that 
being Alternative 8. 
 

 
10. ENVIRONMENTAL COMPLIANCE 

 
A Preliminary Environmental Study (PES) form (Attachment E), was prepared to 
provide an environmental scan for the project.  The environmental scan included a 
review of habitat, wetlands, trees and listing of trees that may require removal. 
Additionally, the scan identified potential property acquisition and whether lands 
would affect Farmlands of State, regional or local importance.  In order to fully 
understand the extent of the potential impacts, the following reports/studies have been 
identified in the PES as being potentially required during the subsequent phases of 
this project: 
 
 Visual Technical Memorandum  
 Floodplain Evaluation Report  
 Floodplain Evaluation Report 
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 Water Quality Discussion   
 Farmland Technical Memorandum 
 Air Quality Assessment/Greenhouse Gas Technical Memorandum  
 Noise Discussion  
 Traffic Technical Memorandum  
 Biological Technical Memorandum  
 Phase I Initial Site Assessment   
 Phase II Preliminary Site Assessment 
 Wetland Delineation and Assessment 

 
11. PREFERRED ALTERNATIVE AND RANKING  

 
Decision makers approve a preferred project alternative using input from 
stakeholders, planning partners, and detailed information about potential impacts. 
Analysis of alternatives often includes definition of the evaluation criteria, creation of 
screening processes and documentation for multiple types of solutions. Identified 
improvements can relate to mobility, safety, multimodal use, geometric design, water 
quality, land use, utilities, etc. Solutions can be either interim or long term, and may 
involve capacity improvements as well as operational elements or strategies. It is 
necessary to evaluate trade-offs between solutions as part of the decision making 
process. Any preferred alternative must also meet the purpose and need for the 
project, as described in Section 3.  
 
Several stakeholders have weighed-in on the four Alternatives considered in this 
report. 
 
UPRR strongly recommends an overhead crossing structure, with Alternative 8 being 
the preferred alignment. 
 
Bike Davis: decided that Alternative 8 is their preferred alternative, but should 
funding be too constrained, Alternative 2, the at-grade perpendicular crossing is 
acceptable to them.  
 
The Farm Bureau:  prefers Alternative 8 with Alternative 1 as a second choice.  
 
Other Commenters included: 
 
Caltrans:  The grade separated alternatives (Alternatives 1 and 8) are the preferred 
choices. 
 
An Alternatives Comparison Matrix was prepared by the design team as included in 
Attachment H.  The scoring concluded that Alternative 8 was the highest ranked 
alternative followed closely by Alternative 1.  Alternatives 2 and 3 both scored well 
behind the grade separated alternatives. 
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Based on the input from the project stakeholders and the results of the alternative 
comparison scoring, the design team recommends Alternative 8 as the preferred 
alternative. 
 
  

 
12. FUNDING, PROGRAMMING AND ESTIMATE 
 
The County does not have funds available for allocation to the environmental, design or 
construction phases of the relocated crossing. The current study is being used to determine 
the order of magnitude costs for the different project alternatives, which will then help to 
decide how to move the project forward.  There are a number of different grant funding 
opportunities the County could apply for which are summarized below: 
 

Regional Funding 

Sacramento Area Council of Governments (SACOG) 

SACOG’s Regional Program can serve as an excellent source of funding to support this 
project.  This project should compete well in the next round of SACOG funding when the 
project has been further developed because SACOG tends to award Regional Program 
funding for the construction phase of projects.  Improving safety and active transportation 
accessibility is a focus of the Regional Program and the project costs are well aligned with 
the typical range of grant awards. 

State Funding 

California Transportation Commission 

This project would be eligible for two programs that are funded with a combination of SB 
1 and federal-aid highway program funds – the Active Transportation Program (ATP) 
and Trade Corridor Enhancement Program (TCEP).   

 ATP 

The ATP program is split into statewide and regional competitions, with the CTC 
selecting projects from the statewide portion of the program and SACOG utilizing 
their regional funding from this program and includes in their ‘Regional 
Program’, see above.  Thus, Yolo County could compete for statewide ATP funds 
during the next round of ATP applications, Cycle 6, which will likely not occur 
until late 2021 at the earliest.  Due to weighting factors used by the CTC, in 
particular with the importance placed on location within a Disadvantaged 
Community as defined by the state, it would be difficult to secure a statewide 
ATP grant for this project.  

 TCEP 
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Although technically eligible for TCEP funding, it would likely not be as 
competitive as other projects in the state with a purpose and need of enhancing 
goods movement.  Strong advocacy and justification by UPRR that these 
improvements will not only improve safety, but goods movement would be 
critical to a TCEP application.  The CTC selected projects in December, 2020 and 
the next TCEP application round will likely not occur until 2022. 

California Public Utilities Commission (CPUC) 

Section 190 

The Section 190 program provides funding to grade-separate vehicular roadways-rail 
crossings.  This highly competitive program receives $15 million each year to be 
allocated to projects based on a prioritization list. Factors critical to be considered for the 
prioritization process including the weighing of vehicular and train volumes at crossings, 
as well as project costs, number of collisions, the angle of tracks, traffic counts, etc. Grant 
awards are capped at $5 million per year and thus, only a handful of projects are year are 
typically awarded Section 190 funds.  It is possible for a larger project to get multiple-
year awards of $5 million.  Caltrans distributes the funding according to a project’s 
compliance with the program regulations, readiness and the priority ranking established 
annually by the CPUC.   The CPUC has encouraged the County to apply for this program 
to get it on the list.   More info on the Section 190 program can be found here:  

https://www.cpuc.ca.gov/uploadedFiles/CPUC_Public_Website/Content/Safety/R
ail/Rail_Crossings/190GradeSepOverview-v201708.pdf 

Section 130 

Another CPUC program, Section 130, can be used to help with funding for abandonment 
or closure of at-grade crossings.  This program could assist with construction of physical 
barriers that prevent roadway users from crossing the tracks and/or the removal of the 
vehicular roadway, i.e., pavement from the crossing. The estimated program funding 
level for the Railroad/Highway Grade Crossing Program is approximately $16 million 
per year and is also very competitive.  More info on the Section 130 program can be 
found here: 

https://dot.ca.gov/programs/rail-and-mass-transportation/railroad-highway-at-
grade-crossings-section-130-guidelines 

U.S. Department of Transportation (USDOT) Discretionary Grant Programs 

There are four primary sources of grant funding available at USDOT that could help fund 
this project.  

RAISE Program 

 The RAISE program provides grants with a maximum award of $25 million for a 
wide range of surface transportation projects.  This program is not authorized in 
federal law but has been funded through the congressional appropriations process 
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since the 2009 stimulus bill. This program is extremely competitive and highly 
oversubscribed. 

 Multi-modal, rail safety, and grade separation projects are eligible for this 
program and grants have been made for such projects in the past.   

 Under the Obama Administration, USDOT prioritized multi-modal, transit, and 
active transportation projects with this program. The Trump Administration 
prioritized rural and economic development projects.  The Biden Administration 
is prioritizing racial equity, safety, and climate change.   

 $1 billion in funding was available for the FY 2020 round, and it is expected that 
future rounds of this program will range from $850 million to $1 billion.   

 The next round of RAISE funding will likely begin in the spring of 2022.  
USDOT prefers to provide funding for the construction phase, or to be the ‘last 
dollar in’.  Projects that have not received NEPA clearance are eligible to receive 
funding but USDOT will ensure that there is certainty that the project will be able 
to move forward and receive all necessary clearances.  More information on build 
grants can be found here: 

https://www.transportation.gov/sites/dot.gov/files/2021-
06/FR%20NOFO%20RAISE.pdf  

 
INFRA Program 

 The INFRA program was authorized in the FAST Act, the surface transportation 
authorization bill enacted in 2015.  This program primarily provides larger 
discretionary grants than the BUILD program, primarily for highway and bridge 
projects with an emphasis on goods movement and major highways.  Grade 
separation projects are also explicitly eligible and separate from the limited cap on 
funding for rail projects within this program. 

 The INFRA program has a minimum grant award of $50 million, and projects 
have a minimum project size of $100 million. However, it also includes a ‘small 
projects’ category, for which this project would compete.   

 This program is funded at $1 billion for FY 2020.  It is anticipated that this 
program will continue to be funded under the next surface transportation 
authorization. 

 A grade separation project or at-grade crossing safety improvements could be 
eligible for the INFRA program, but it would likely not compete well due to the 
focus of the program.  

 The next round of INFRA funding will likely be made available in the spring of 
2022 

 
Consolidated Rail Infrastructure and Safety Improvements (CRISI) Program  
 
Administered by the Federal Railroad Administration (FRA), CRISI funds are intended 
for rail safety improvements, including highway-rail at-grade crossings and grade 
separations.  The program was last authorized in 2015 at $65 million per year but it has 
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received substantially more funding in recent years.  For example, it received $375 
million in FY 2021. 
 
The CRISI program is focused on projects that upgrade rail infrastructure and enhance 
safety on tracks and at railroad crossings.  Funding is eligible for a broad range of capital 
projects and improving safety at highway-rail crossings is a priority for the program.  
Both at-grade safety improvements or a grade separation projects are eligible. 
 
A few highlights of the program:  

 Track 1 – Planning (For higher-level planning.  Project specific planning 
is not an eligible Track 1 project) 

 Track 2 – PE/NEPA (Projects funded under this track must be sufficiently 
developed to support Final Design or Construction activities) 

 Track 3 – Final Design/Construction (An applicant for this track must 
have NEPA and PE completed, as well as signed agreements with all key 
partners, and a project management plan in-place) 
 

Just like BUILD and INFRA, a critical component of a CRISI application is the Benefit-
Cost Analysis (BCA).  Benefits may apply to rail users, as well as users of other modes 
of transportation, including populations in the vicinity of the project area.  Benefits may 
be quantified for savings in safety costs, reduced costs from disruption of service, 
maintenance costs, reduced travel time, emissions reductions, and increases in capacity or 
ability to offer new types of freight or passenger services.  
Grant awards can range greatly, from a couple hundred thousand dollars to over $25 
million. 
The next round of CRISI funding will likely commence in the spring of 2022.  After 
USDOT release a Notice of Funding Opportunity (NOFO) there will likely be 60-90 days 
to complete an application, which requires a project narrative, BCA, and the gathering of 
strong community, stakeholder, railroad, and political support. 

 
 

Programming 
 

The project is not currently programmed and is unfunded.  
 

Estimate 
 
Estimates for the four build alternatives are shown in Attachment B. 

 
 
 
 
 
 
 



District 3 - Yolo – CR32A  

30 

13. DELIVERY SCHEDULE 

Project Milestones Milestone Date 
(Month/Day/Year) 

30% Draft PSR Submittal October 2020 
60% Draft PSR Submittal January 2021 
90% Draft PSR Submittal April 2021 
Final PSR Submittal September 2021 
Board of Supervisors Approval September 2021 
Apply for Grant Funding TBD 
Begin Environmental ,Project Approval and 
Environmental Document, (PA & ED) TBD 

Circulate Draft Project Report & Draft Environmental 
Document Externally TBD 

PA & ED Approval TBD 

14. EXTERNAL AGENCY COORDINATION 
Coordination and consistency of the proposed project purpose-and-need with statewide, 
regional, and local planning efforts should also be looked at during the PA&ED phase of 
the project.  Caltrans’ proposed managed lanes project for I-80, which runs parallel to the 
project site, received an $86 Million federal grant towards design and construction on June 
30, 2021.  At the time of this writing, the Caltrans project is currently under environmental 
review and final design has not started. The Caltrans project may significantly change the 
bike facilities along the Yolo Causeway and continued coordination with their project is 
recommended. 
 
15. PROJECT REVIEWS 
The following representatives have reviewed and approved of the contents of this project 
study report: 

 
County of Yolo review  Date 10/21/21  

                                    Nicholas Burton, Director of Yolo County Public Works 

16. PROJECT PERSONNEL AND ACKNOWLEDGEMENTS 
This project study report was prepared by T.Y.Lin International under contract to the 
County of Yolo.  The principal preparers included: 

Hans Strandgaard  hans.strandgaard@tylin.com  916-349-4263 
Jeffrey Hoge   jeffrey.hoge@tylin.com  916-349-4264 
Jodi Ketelsen   jodi.ketelsen@tylin.com  916-349-4259 
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Todd Riddiough  Todd.Riddiough@yolocounty.org 530-666-8039 
Andrew Dohrmann  Andrew.Dohrmann@tylin.com 510-457-3043 
 
The preparers also acknowledge the significant contributions to the project study report by 
the stakeholder group including:  UPRR, the CPUC, Bike Davis, the City of Davis and the 
Yolo County Farm Bureau.  
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CR 32A County Road (CR) 32A Railroad Crossing Relocation Project Attachments and Maps 
Attachment #1: Regional Map

Attachment #2: Project Location Map

Legend for Project Location Map:
1. Current UPRR Crossing. Existing crossing includes change in roadway elevation within two sharp 90-degree turns
2. Roadway modifications are constrained by I-80 right-of-way to the south.
3. Large drainage ditches on both sides of UPRR trackway.
4. Crossing is signed as 10 miles per hour for the westbound direction curve, but many motorists exceed this speed.
5. Class I bike path transitions into a class II bike path on CR 32A frontage road at this crossing. Cyclists travel east along the paved road 

shoulder of CR 32 A to access the I-80 causeway Class I bicycle route.
6. The railroad grade gradually rises in elevation eastward of this crossing. The railroad corridor includes the following utilities: a major 

gas pipeline, overhead power lines, utility poles and fiber optic lines.

Project 
Location



CR 32A County Road (CR) 32A Railroad Crossing Relocation Project Attachments and Maps 
Attachment #3: Project Area (Area covering range of alternatives under consideration)





CR 32A County Road (CR) 32A Railroad Crossing Relocation Project Attachments and Maps 

Attachment #5: Project Conceptual Footprints for Three Alternatives under Consideration

Alternative 1: Overhead Crossing shifted 0.5 mile East 

Alternative 2: At-grade Crossing shifted 1.5 miles East and Parallel to UPRR



CR 32A County Road (CR) 32A Railroad Crossing Relocation Project Attachments and Maps 
Alternative 3: At-grade Crossing shifted 1.5 East and Mid-field Alignment



CR 32A County Road (CR) 32A Railroad Crossing Relocation Project Attachments and Maps 
Attachment 6: Federally listed Threatened and Endangered Species list from USFWS



Federally Protected Wildlife Species

TThe following attachment is from the USFWS Information for Planning and Consultation only website: 
https://ecos.fws.gov/ipac/location/PFAZMIMJHZCA7N5YEFXVNG7DS4/resources (Accessed on October 7, 
2020 by Jodi Ketelsen).  It is not an official species list for consultation purposes. 
 

According to this website, this area overlaps with the Critical habitat for Delta Smelt (Hypomesus 
transpacificus). However, this species requires waterways and the Project area does not include waters, 
beyond agricultural or storm drainages that are not connected to perennial waters. 

In addition, the Project area is associated with 21 migratory bird species. 

Endangered species

Listed species and their critical habitats are managed by the Ecological Services Program of the 
U.S. Fish and Wildlife Service (USFWS) and the fisheries division of the National Oceanic and 
Atmospheric Administration (NOAA Fisheries). 

Birds

 

Threatened : Western Snowy Plover, Charadrius nivosus nivosus  

Reptiles

 

Threatened: Giant Garter Snake, Thamnophis gigas  



Amphibians

Threatened: California Red-legged Frog, Rana draytonii  

 

Threatened: California Tiger Salamander, Ambystoma californiense  

Insects

 

Threatened: Delta Green Ground Beetle, Elaphrus viridis  



 

Threatened: Valley Elderberry Longhorn Beetle, Desmocerus californicus dimorphus  

Crustaceans (no photos available)

Endangered :Conservancy Fairy Shrimp, Branchinecta conservatio  

Threatened: Vernal Pool Fairy Shrimp, Branchinecta lynchi  

Endangered: Vernal Pool Tadpole Shrimp, Lepidurus packardi  



CR 32A County Road (CR) 32A Railroad Crossing Relocation Project Attachments and Maps 

Attachment #7: Current Photos of the Project Site

Photo of the at-grade UPRR crossing at CR 32A and CR 105



CR 32A County Road (CR) 32A Railroad Crossing Relocation Project Attachments and Maps 

Attachment #8: FEMA Map - FEMA National Flood Hazard Layer (NFHL)

FEMA 100-year flood layer 0.4mi

County of Sacramento, Bureau of Land Management, Esri, HERE, Garmin, INCREMENT P, USGS, METI/NASA, EPA, USDA

Existing 
Crossing



CR 32A County Road (CR) 32A Railroad Crossing Relocation Project Attachments and Maps 

Attachment #9: VIA Questionnaire



Calculate VIA Level Score 
Project Information 

Project Name CR 32A Railroad Crossing Relocation Project Identification 

# Jodi Ketelsen Preparer Name 

Caltrans District Landscape 
Architect (DLA)  
For projects on State Highway System Only, Name of Caltrans District Landscape Architect 
(DLA) providing VIA Questionnaire Score Concurrence - if different than above. 

 

Change to Visual Environment 

1. Will the project result in a noticeable change in the physical characteristics of the 
existing environment? 

Consider all project components and construction impacts - both permanent and 
temporary, including landform changes, structures, noise barriers, vegetation 
removal, railing, signage, and contractor activities. 

Moderate Level of Change (2 points)  

2. Will the project complement or contrast with the visual character desired by the 
community? 

Evaluate the scale and extent of the project features compared to the surrounding 
scale of the community. Is the project likely to give an urban appearance to an 
existing rural or suburban community? Do you anticipate that the change will be 
viewed by the public as positive or negative? Research planning documents, or talk 
with local planners and community representatives to understand the type of visual 
environment local residents envision for their community. 

Moderate Compatibility (2 points)  

3. What level of local concern is there for the types of project features (e.g., bridge 
structures, large excavations, sound barriers, or median planting removal) and 
construction impacts that are proposed? 

Certain project improvements can be of special interest to local citizens, causing a 
heightened level of public concern, and requiring a more focused visual analysis. 



Low Concern (1 point)  

4. Will the project require redesign or realignment to minimize adverse change or will 
mitigation, such as landscape or architectural treatment, likely be necessary? 

Consider the type of changes caused by the project, i.e., can undesirable views be 
screened or will desirable views be permanently obscured so a redesign should be 
considered? 

No Mitigation Likely (0 points)  

5. Will this project, when seen collectively with other projects, result in an aggregate 
adverse change (cumulative impacts) in overall visual quality or character? 

Identify any projects (both Caltrans and local) in the area that have been 
constructed in recent years and those currently planned for future construction. The 
window of time and the extent of area applicable to possible cumulative impacts 
should be based on a reasonable anticipation of the viewing public's perception. 

Cumulative Impacts Unlikely to Occur (1 point)  

Viewer Sensitivity 

1. What is the potential that the project proposal will be controversial within the 
community, or opposed by any organized group? 

This can be researched initially by talking with Caltrans and local agency 
management and staff familiar with the affected community's sentiments as 
evidenced by past projects and/or current information. 

Low Potential (1 point)  

2. How sensitive are potential viewer-groups likely to be regarding visible changes 
proposed by the project? 

Consider among other factors the number of viewers within the group, probable 
viewer expectations, activities, viewing duration, and orientation. The expected 
viewer sensitivity level may be scoped by applying professional judgment, and by 
soliciting information from other Caltrans staff, local agencies and community 
representatives familiar with the affected community's sentiments and 
demonstrated concerns. 

Low Sensitivity (1 point)  



3. To what degree does the project's aesthetic approach appear to be consistent with 
applicable laws, ordinances, regulations, policies or standards? 

Although the State is not always required to comply with local planning ordinances, 
these documents are critical in understanding the importance that communities 
place on aesthetic issues. The Caltrans Environmental Planning branch may have 
copies of the planning documents that pertain to the project. If not, this information 
can be obtained by contacting the local planning department. Also, many local and 
state planning documents can be found online at the California Land Use Planning 
Network. 

High Compatibility (1 point)  

4. Are permits going to be required by outside regulatory agencies (i.e., Federal, State, 
or local)? 

Permit requirements can have an unintended consequence on the visual 
environment. Anticipated permits, as well as specific permit requirements - which 
are defined by the permitted, may be determined by talking with the project 
Environmental Planner and Project Engineer. Note: coordinate with the Caltrans 
representative responsible for obtaining the permit prior to communicating directly 
with any permitting agency. 

Maybe (2 points)  

5. Will the project sponsor or public benefit from a more detailed visual analysis in 
order to help reach consensus on a course of action to address potential visual 
impacts? 

Consider the proposed project features, possible visual impacts, and probable 
mitigation recommendations. 

No (1 point)  

Calculate Total  

It is recommended that you print a copy of these calculations for the project file. 

Project Score: 11 

Select An Outline Based Upon Project Score 
The total score will indicate the recommended VIA level for the project. In addition to 
considering circumstances relating to any one of the ten questions-areas that would justify 



elevating the VIA level, also consider any other project factors that would have an effect on 
level selection. 

Score 6-9 

No noticeable visual changes to the environment are proposed and no further analysis is 
required. Print out a copy of this completed questionnaire for your project file or 
Preliminary Environmental Study (PES). 

Score 10-14 

Negligible visual changes to the environment are proposed. A brief Memorandum(see 
sample)addressing visual issues providing a rationale why a technical study is not 
required. 

Score 15-19 

Noticeable visual changes to the environment are proposed. An abbreviated VIA is 
appropriate in this case. The assessment would briefly describe project features, impacts 
and any avoidance and minimization measures. Visual simulations would be optional. Go to 
the Directions for using and accessing the Minor VIA Annotated Outline. 

Score 20-24 

Noticeable visual changes to the environment are proposed. A fully developed VIA is 
appropriate. This technical study will likely receive public review.Go to the Directions for 
using and accessing the Moderate VIA Annotated Outline. 

Score 25-30 

Noticeable visual changes to the environment are proposed. A fully developed VIA is 
appropriate that includes photo simulations. It is appropriate to alert the Project 
Development Team to the potential for highly adverse impacts and to consider project 
alternatives to avoid those impacts.Go to the Directions for using and accessing the 
Advanced/Complex VIA Annotated Outline. 
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ATTACHMENT F -County Road 32A Railroad Crossing Traffic Analysis 

  



 

1001 K Street | 3rd Floor | Sacramento, CA 95814 | (916) 329-7332 | Fax (916) 773-2015   
www.fehrandpeers.com 

Memorandum 
 
Date:  December 15, 2020 

To:  Hans Strandgaard, TYLIN 

From:  Dave Stanek and Simon Zhang, Fehr & Peers 

Subject:  County Road 32A Railroad Crossing Traffic Analysis 

RS19-3847 

Fehr & Peers has analyzed existing conditions and the proposed alternatives for the County Road 
32A Railroad Crossing project in Yolo County. 

Study Area 
The proposed alternatives were estimated to affect traffic operations at adjacent intersections of 
the I-80 interchanges at Mace Boulevard and County Road 32A/County Road 32B (Chiles Road). 
Therefore, the following intersections were studied: 

1. Second Street/County Road 32A/Mace Boulevard 

2. I-80 Westbound Ramps/Mace Boulevard 

3. County Road 32A/County Road 105 

4. County Road 32A/I-80 Westbound Ramps 

5. Chiles Road/Mace Boulevard 

6. County Road 32B/I-80 Eastbound Ramps 

Data Collection 
Existing and forecasted intersection turning movement volumes at the study intersections came 
from a previous study prepared for the Davis Innovation Sustainability Campus (DISC) 
Environmental Impact Report. Weekday AM and PM peak hour intersection turning movement 
counts were collected in October 2019 (that is, prior to COVID-19 pandemic). The forecasted 
volumes represent cumulative conditions in 2036 and include traffic generated by the proposed 
DISC project. Project approval is on the City of Davis ballot for the November 3, 2020 general 



County Road 32A Railroad Crossing Traffic Analysis 
December 15, 2020 
Page 2 of 9  

election. Forecasted volumes were modified for alternatives with new or closed roadway 
connections.  

Inrix speed data for County Road 32A near the I-80 interchange was provided by Caltrans for 
October 2019. The speed data shows when queues for traffic entering eastbound I-80 extend 
upstream on County Road 32A towards the I-80 Westbound Ramps intersection. 

Analysis Methodology 
The study intersections were analyzed using the performance measures of intersection delay and 
level of service (LOS). LOS is a qualitative measure of traffic operating conditions that assigns a 
letter rating, from A (the best) to F (the worst). These ratings represent the perspective of drivers 
and are an indication of the comfort and convenience associated with driving. The descriptions of 
letter ratings and the delay thresholds for signalized and unsignalized intersections are provided in 
Table 1. For unsignalized intersections with some movements uncontrolled, the intersection LOS is 
determined by the controlled movement with the highest delay.  

Table 1. Intersection LOS Thresholds 

  Delay1 

LOS Description Signalized Unsignalized 

A Operations with very low delay occurring with favorable progression 
and/or short cycle length. <10 <10 

B Operations with low delay occurring with good progression and/or 
short cycle lengths. >10 to 20 >10 to 15 

C 
Operations with average delays resulting from fair progression 
and/or longer cycle lengths. Individual cycle failures begin to 
appear. 

>20 to 35 >15 to 25 

D 
Operations with longer delays due to a combination of unfavorable 
progression, long cycle lengths, or high V/C ratios. Many vehicles 
stop, and individual cycle failures are noticeable. 

>35 to 55 >25 to 35 

E 
Operations with high delay values indicating poor progression, long 
cycle lengths, and high V/C ratios. Individual cycle failures are 
frequent occurrences. 

>55 to 80 >35 to 50 

F Operation with delays unacceptable to most drivers occurring due 
to over saturation, poor progression, or very long cycle lengths.

>80 or 
v/c>12

>50 or
v/c>12

Source: Highway Capacity Manual, 6th Edition (Transportation Research Board, 2016) 
Notes: 1. Delay is reported in seconds per vehicle. 
 2. Volume-to-capacity ratio is greater than 1 (demand exceeds capacity). 
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Intersection operations were analyzed under AM and PM peak hour conditions using the Synchro 
(version 10) traffic analysis software, which provides average control delay and LOS performance 
measures consistent with the Highway Capacity Manual 6th Edition procedures. 

Existing Conditions  
County Road 32A crosses the Union Pacific railroad tracks just south of the County Road 105 
intersection (see Exhibit 1). Although the at-grade crossing is perpendicular, the road makes a 90 
degree turn to the east on the south side of the crossing. Drivers can have difficulty navigating the 
sharp right turn when approaching from the east. The Class I bike path that runs to the west along 
I-80 intersects with County Road 32A on the south side of the crossing. Bicyclists traveling west 
must leave the Class II bike lane and cross the motor vehicle travel lanes to access the bike path. 

 

Exhibit 1 – County Road 32A Railroad Crossing Looking West 
(Source: Google Maps, February 2020) 

Figure 1 shows the existing peak hour vehicle turning movement volumes, traffic control, and lane 
configurations for the study intersections. Basic traffic characteristics along the corridor that are 
used in the traffic analysis are summarized as follows: 

• The peak hour factor (PHF) was set to 0.94 for AM and 0.95 for PM for the whole network. 
• Along Mace Boulevard, truck percentages are 2% for AM and 1% for PM. 
• Truck percentages for other intersections are 11% for AM and 2% for PM. 

The average PHF was calculated across all study intersections since the values were similar. In 
contrast, the truck percentage was noticeably higher during the AM peak hour at the County Road 
32A intersections due to trips to and from the Yolo County Central Landfill located on County Road 
28H west of County Road 105. 

Intersection operations were analyzed for existing (2019) conditions under AM and PM peak hour 
conditions using the Synchro (version 10) software. Table 2 shows the intersection LOS and average 
delay under existing (2019) conditions (see attachment for detailed analysis results). 
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Table 2. Intersection Operations - Existing (2019) Conditions 

Intersection Traffic Control

LOS/Delay 

AM PM 

1. Second Street/County Road 
32A/Mace Boulevard Signal C / 33 C / 22 

2. I-80 Westbound Ramps/Mace 
Boulevard Signal B / 17 B / 16 

3. County Road 32A/County Road 105 Side Street Stop1 A / 7 (SB) A / 8 (EB) 

4. County Road 32A/I-80 Westbound 
Ramps Side Street Stop A / 10 (NB LT) B / 11 (NB LT) 

5. Chiles Road/Mace Boulevard Signal D / 38 C / 28 

6. County Road 32B/I-80 Eastbound 
Ramps Side Street Stop B / 12 (SB LT) F / *2 

Source: Fehr & Peers (2020) 
Notes: Delay is reported in seconds per vehicle. Bold and underline font indicates LOS E or F conditions. 

1. The intersection has stop control for the eastbound and southbound approaches, but the northbound 
approach is uncontrolled. Since the HCM methodology does not account for this configuration, the intersection 
was modeled with all-way stop control, and the highest delay for the stopped approaches was reported. 
2. Although the HCM method reports LOS C (SB LT), field observations showed congested conditions (LOS F) on 
the eastbound and westbound approaches due to queuing from the ramp meter on the I-80 eastbound on-
ramp. 

Under existing (2019) conditions, all study intersections operate at LOS D and better during the AM 
peak hour. During the PM peak hour, all but one study intersections operate at LOS C or better. The 
County Road 32B/I-80 Eastbound I-80 Ramps intersection was observed to have LOS F conditions 
due to queueing from the ramp meter. The ramp meter is operated in this manner to reduce 
eastbound I-80 congestion, which is described further below. 

Local and regional traffic diverts onto study area roadways (County Road 32A, Chiles Road/County 
Road 32B, and Mace Boulevard) due to extended periods of very low travel speeds during the PM 
peak hour on eastbound I-80. As a result, diverting from I-80 onto local roadways often provides a 
faster alternative to remaining on the freeway through Davis. Similarly, locally generated traffic from 
Davis and Yolo County utilizing eastbound I-80 can experience faster travel times by accessing I-80 
as far east as possible (for example, motorists departing Downtown Davis for Sacramento accessing 
I-80 at Mace Boulevard or County Road 32A instead of Richards Boulevard). Moreover, the 
increased prevalence and use of navigation apps (such as Google Maps, Waze, etc.) in recent years 
provides motorists with real-time and predictive travel time information that can influence route 
selection. 

To manage freeway operations, Caltrans operates ramp meters on the eastbound I-80 on-ramps at 
Mace Boulevard and County Road 32B to control the study area vehicles that can enter the freeway. 
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The ramp meters are designed to improve operating conditions on eastbound I-80 by restricting 
on-ramp flow rates according to mainline traffic volumes. Therefore, when congested conditions 
occur on eastbound I-80, flow rates decrease for the Mace Boulevard and County Road 32B on-
ramps, causing additional delays and queuing on Mace Boulevard and County Roads 32A and 32B. 
During peak times, the queue from the County Road 32B on-ramp can extend upstream on the 
westbound approach to the County Road 32B/I-80 Eastbound Ramps intersection underneath the 
freeway to west of the County Road 32A/I-80 Westbound Ramps intersection. 

Inrix, a transportation data company, provides speed data from mobile sources and GPS-equipped 
vehicles. The average speed for segments of eastbound County Road 32A on weekdays (Monday-
Friday) in October 2019 is shown in Exhibit 1 below. Segments 1 and 2 are located west of the I-80 
Westbound Ramps intersection and are each about 3,300 feet long. Segment 3 goes from the I-80 
Westbound Ramps to the I-80 Eastbound Ramps intersection. During the AM peak period (6 to 10 
AM), eastbound I-80 is typically not congested, and the eastbound on-ramp ramp meter is not 
active. As a result, at the average speed between the ramp terminal intersections is about 42 mph. 
During the PM peak period, the average speeds drop to less than 25 mph due to queues that extend 
back from congestion on eastbound I-80 and the ramp meter. The speeds are lowest from 4:00 to 
5:15 PM. In this period, the average speed also drops below 50 mph east of the I-80 Westbound 
Ramps intersection indicating that the queue extends upstream on some days. 

  

  

1 2 3
6:00 AM 49 48 41
6:15 AM 48 47 42
6:30 AM 49 49 42
6:45 AM 50 49 43
7:00 AM 54 51 44
7:15 AM 56 53 42
7:30 AM 56 55 43
7:45 AM 55 52 42
8:00 AM 53 51 41
8:15 AM 57 55 42
8:30 AM 58 55 43
8:45 AM 56 53 43
9:00 AM 52 51 42
9:15 AM 53 53 43
9:30 AM 55 54 44
9:45 AM 53 52 44

1 2 3
3:00 PM 57 54 38
3:15 PM 58 54 34
3:30 PM 58 53 31
3:45 PM 57 50 25
4:00 PM 56 44 15
4:15 PM 53 43 13
4:30 PM 57 47 15
4:45 PM 58 49 17
5:00 PM 57 47 19
5:15 PM 58 49 21
5:30 PM 56 50 24
5:45 PM 57 51 26
6:00 PM 58 54 30
6:15 PM 58 54 34
6:30 PM 57 52 35
6:45 PM 56 50 34
7:00 PM 56 53 37
7:15 PM 53 51 39
7:30 PM 49 48 39
7:45 PM 49 48 39

Exhibit 1. Average Weekday Speed 
on Eastbound County Road 32A in 
October 2019 
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Project Alternatives  
To improve safety at the County Road 32A railroad crossing at County Road 105, the project team 
developed the following four alternatives and provided them for the traffic analysis (see attachment 
for alternative concept drawings). 

Alternative 1 – Overhead Crossing, Design Speed 50 mph 

Alternative 1 would replace the existing at-grade crossing with an overhead grade separation 
located approximately 2,500 feet to the east. The Class I bike path that currently ends at County 
Road 105 would be extended east to the new crossing location using the existing County Road 32A 
alignment that will be abandoned. The bike path would pass under the new overhead and connect 
to the existing Class II bike lanes on County Road 32A. The realigned County Road 32A would 
intersect County Road 105 approximately 120 feet north of the current intersection. 

Alternative 2 – Perpendicular At-grade Crossing, Design Speed 40 mph 

Alternative 2 would replace the existing at-grade crossing with a new, perpendicular at-grade 
crossing located approximately 1.35 miles to the east. The new at-grade crossing would be about 
3,200 feet west of the County Road 32A/I-80 Westbound Ramps intersection. The Class I bike path 
that currently ends at County Road 105 would be extended east to the new crossing location using 
the existing County Road 32A alignment that will be abandoned. At the crossing location, a large 
culvert pipe will be installed so that the bike path can pass under the new County Road 32A 
alignment. The realigned County Road 32A would intersect County Road 105 approximately 400 
feet north of the current intersection. 

Alternative 3 – Skewed At-grade Crossing, Design Speed 45 mph 

Alternative 3 would replace the existing at-grade crossing with a new, skewed at-grade crossing 
located approximately 1.13 miles to the east. The new at-grade crossing would be about 4,200 feet 
west of the County Road 32A/I-80 Westbound Ramps intersection. The Class I bike path that 
currently ends at County Road 105 would be extended east to the new crossing location using the 
existing County Road 32A that will be abandoned. At the crossing location, a large culvert pipe will 
be installed so that the bike path can pass under the new County Road 32A alignment. The realigned 
County Road 32A would intersect County Road 105 approximately 2,170 feet north of the current 
intersection. 

Alternative 8 – Overhead Crossing, Design Speed 40 mph 

Alternative 1 would replace the existing at-grade crossing with an overhead grade separation 
located approximately 1.35 miles to the east. The Class I bike path that currently ends at County 
Road 105 would be extended east to the new crossing location using the existing County Road 32A 
alignment that will be abandoned. The bike path would pass under the new overhead and connect 
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to the existing Class II bike lanes on County Road 32A. The realigned County Road 32A would 
intersect County Road 105 approximately 420 feet north of the current intersection. 

Cumulative Conditions 
The study area intersections were analyzed under cumulative conditions for the no build and the 
three build alternatives. Figure 2 shows the cumulative peak hour vehicle turning movement 
volumes, traffic control, and lane configurations for the study intersections under the no build 
alternative. With the build alternatives, the County Road 32A/County Road 105 intersection changes 
orientation so that the south leg becomes the west leg, and the east leg becomes the south leg. 
Otherwise, the traffic volumes are the same among the project alternatives. 

Intersection operations were analyzed for cumulative conditions under AM and PM peak hour 
conditions using the Synchro software. Table 3 shows the intersection LOS and average delay under 
cumulative conditions (see attachment for detailed analysis results). 

Table 3. Intersection Operations – Cumulative Conditions 

Intersection Traffic Control 

LOS/Delay 

AM PM 

1. Second Street/County Road 
32A/Mace Boulevard Signalized F / 121 F / 140

2. I-80 Westbound Ramps/Mace 
Boulevard Signalized C / 28 E / 55

3. County Road 32A/County Road 105 
Side Street Stop1 A / 9 (EB) D / 35 (EB)

All Way Stop2 B / 11 D / 26 

4. County Road 32A/I-80 Westbound 
Ramps Side Street Stop B / 14 (NB LT) D / 34 (NB LT) 

5. Chiles Road/Mace Boulevard Signalized F / 273 F / 92

6. County Road 32B/I-80 Eastbound 
Ramps Side Street Stop B / 13 (SB LT) F / *3 

Source: Fehr & Peers (2020) 
Note: Delay is reported in seconds per vehicle. Bold and underline font indicates LOS E or F conditions. 

1. Under the no build alternative, the intersection would have stop control for the eastbound and southbound 
approaches, but the northbound approach is uncontrolled. Since the HCM methodology does not account for 
this configuration, the intersection was modeled with all-way stop control, and the highest delay for the stopped 
approaches was reported. 
2. Under the build alternatives, the intersection is assumed to have all way stop control. 
3. Although the HCM method reports LOS B (EB LT), congested conditions (LOS F) on the eastbound and 
westbound approaches are expected to exist due to queuing from the ramp meter on the I-80 eastbound on-
ramp. 
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Under cumulative conditions, Second Street/Mace Boulevard and Chiles Road/Mace Boulevard 
would be congested operating at LOS F during the AM and PM peak hours. Delays would increase 
at the County Road 32A/County Road 32B ramp terminal intersections, but the LOS would mostly 
be acceptable at LOS D or better with the current traffic control. The exception would be the 
Eastbound I-80 Ramps intersection, which is expected to continue to operate at LOS F due to the 
ramp meter. Although I-80 is planned for improvements, some eastbound congestion will likely 
remain during the PM peak period under cumulative conditions such that County Road 32A and 
32B would continue to be an attractive option for some travelers. As a result, the ramp meter will 
likely be needed to manage demand for eastbound I-80 and will cause queues to extend into the 
ramp terminal intersection. 

The County Road 32A/County Road 105 intersection is the only study intersection that would be 
affected by the build alternatives. With all-way stop control, the intersection would operate with 
LOS B during the AM peak hour and LOS D during the PM peak hour if one-lane approaches were 
provided. Adding a pocket lane for higher volume movements (westbound left turn and 
northbound right turn) would reduce the average intersection delay. 

Alternatives Assessment 
The project build alternatives primarily affect traffic operations in the following three areas: the 
County Road 105 intersection, the bike path realignment, and queuing from the County Road 32B 
on-ramp ramp meter. These issues are discussed below. 

The build alternatives would each construct a new T-intersection on County Road 105 north of the 
existing intersection. The location of the new intersection ranges from 120 to 2,170 to the north. 
Given the lack of alternate routes, the intersection traffic volumes are expected to be the same for 
the build alternatives. The farther north that the intersection is located, the more total vehicle travel 
would occur since the high-volume movements parallel to I-80 would have a longer path. The lower 
volume movements to and from the north on County Road 105 would have shorter paths. The new 
intersection was analyzed with all-way stop control for cumulative conditions. Given the lower 
existing conditions volumes, intersection control in the opening year may operate acceptably with 
side street stop control. 

The build alternatives would all extend the Class I bike path to the east using the abandoned 
alignment of County Road 32A and provide a grade-separated crossing of County Road 32A at the 
relocated railroad crossing. The bike path grade separation in Alternatives 1 and 8 would provide a 
better perception of personal safety than the culvert proposed in Alternatives 2 and 3. The culvert 
would have a shorter height and be less visible to approaching bicyclists and other travelers. All 
build alternatives should provide a connection from the bike path to the eastbound Class II bike 
lane on County Road 32A so that eastbound bicyclists do not need to cross County Road 32A. 



County Road 32A Railroad Crossing Traffic Analysis 
December 15, 2020 
Page 9 of 9  

Although Caltrans is planning to improve operations on I-80 (widening to provide HOV lanes or 
other improvements), the eastbound congestion is expected to continue to exist both before and 
after the planned improvements are constructed. As a result, queues from the eastbound I-80 on-
ramp on County Road 32B may extend to County Road 32A at the railroad crossing. Alternatives 1 
and 8 would provide a grade separation, so any queues on County Road 32A would not affect the 
railroad. Both Alternatives 2 and 3 have an at-grade crossing, so queues could potentially be an 
issue for the railroad crossing. The railroad crossing under Alternative 3 is located farther west, 
which would provide an additional 1,000 feet or so of queue storage compared to Alternative 2. 

To minimize the risk of queues extending to the railroad crossing, additional storage lanes could 
be constructed at the ramp meter. This would involve reconstruction of the County Road 32B on-
ramp and widening of the westbound (and potentially eastbound) approach to the County Road 
32B/I-80 Eastbound Ramps intersection. Another option would be to use the queue detection 
function of the ramp meter. When a long queue is detected, the ramp meter can increase the ramp 
flow rate to reduce the queue. While this would negatively affect freeway operations, it would 
prevent safety concerns with vehicles queued at the railroad crossing. 
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Figure 2
Peak Hour Traffic Volumes
and Lane Configurations -

Cumulative Conditions

So
ur

ce
:  

\\F
ps

a0
3.

fp
ai

nc
.lo

ca
l\D

at
a\

20
19

 P
ro

je
ct

s\
38

47
.0

0_
C

R
32

A_
R

ai
lro

ad
_C

ro
ss

in
g_

R
el

oc
at

io
n\

G
ra

ph
ic

s\
Q

ui
ck

Fi
gu

re

79
0

(5
10

)
1,

27
8 

(1
,1

60
)

47
0 

(1
41

)

0 (25)
70 (170)
53 (182)

430 (890)

17
0 

(2
10

)
1,

24
2 

(1
,1

43
)

64
 (1

63
)

0 
(0

) 22 (113)
59 (22)
207 (436)

1. Mace Blvd/Second St/Co Rd 32A

38
0 

(3
30

)
1,

32
3 

(7
24

)

39
7 

(7
81

)
1,

48
2 

(1
,6

88
)

1,215 (1,087)
10 (0)
520 (580)

2. Mace Blvd/I-80 WB Ramps
31

9 
(1

45
)

30
 (6

0)20 (10)
139 (736)

20
 (1

0)
40

 (5
0)

3. CR 105/Co Rd 32A/Co Rd 32A

0 
(0

)
33

9 
(1

90
)

80
 (9

0)169 (781)
10 (10)

10 (10)
10 (10)

4. I-80 WB Ramps/Co Rd 32A

10
 (3

0)
68

6 
(6

58
)

50
 (1

80
)1,122 (553)

220 (320)
150 (90)

38
1 

(4
20

)
36

3 
(6

25
)

28
2 

(3
53

)
10

 (1
5)

410 (443)
110 (60)
30 (80)

5. Mace Blvd/Chiles Rd

130 (300)
10 (20)

10
 (1

0)
10

 (0
)

176 (786)
73 (85)

6. I-80 EB Ramps/Co Rd 32B

Second St Co Rd 32A

M
ac

e 
Bl

vd

I-80 WB Ramps

M
ac

e 
Bl

vd

Co Rd 32A

C
R

 1
05

C
o 

R
d 

32
A

Co Rd 32A

Chiles Rd

M
ac

e 
Bl

vd

Co Rd 32B

I-8
0 

EB
 R

am
ps

STOP

STO
P

STOP

STOP

ACEICF

ICCF AE

AACC

CCF AB
F

BG

E

IFE

B

ACEAACF

ICCF AC
F

B

AF E

Lane ConfigurationAC
F

Peak Hour Traffic VolumeAM (PM)

STOP Stop Sign

Signalized

I-8
0 

W
B 

R
am

ps

μ¶ μ¶

μ¶

μ¶











HCM 6th Signalized Intersection Summary County Road 32A Railroad Crossing
1: Mace Blvd & Second St/County Rd 32A Existing AM

10/19/2020 Synchro 10 Report
Fehr & Peers

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 23 18 299 16 39 12 544 549 24 39 1020 72
Future Volume (veh/h) 23 18 299 16 39 12 544 549 24 39 1020 72
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 24 19 0 17 41 13 579 584 26 41 1085 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 46 132 35 86 27 656 2254 100 52 1132
Arrive On Green 0.03 0.07 0.00 0.02 0.06 0.06 0.37 0.66 0.66 0.03 0.32 0.00
Sat Flow, veh/h 1781 1870 1585 1781 1340 425 1781 3430 153 1781 3554 1585
Grp Volume(v), veh/h 24 19 0 17 0 54 579 302 308 41 1085 0
Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 0 1765 1781 1777 1805 1781 1777 1585
Q Serve(g_s), s 1.0 0.7 0.0 0.7 0.0 2.3 23.9 5.5 5.5 1.8 23.5 0.0
Cycle Q Clear(g_c), s 1.0 0.7 0.0 0.7 0.0 2.3 23.9 5.5 5.5 1.8 23.5 0.0
Prop In Lane 1.00 1.00 1.00 0.24 1.00 0.08 1.00 1.00
Lane Grp Cap(c), veh/h 46 132 35 0 114 656 1168 1187 52 1132
V/C Ratio(X) 0.52 0.14 0.48 0.00 0.47 0.88 0.26 0.26 0.78 0.96
Avail Cap(c_a), veh/h 318 572 227 0 517 681 1168 1187 227 1132
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 37.8 34.3 0.0 38.1 0.0 35.4 23.2 5.6 5.6 37.8 26.2 0.0
Incr Delay (d2), s/veh 12.3 0.7 0.0 13.9 0.0 4.3 13.7 0.2 0.2 40.4 17.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.4 0.0 0.4 0.0 1.1 11.6 1.6 1.7 1.3 12.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 50.0 35.0 0.0 52.0 0.0 39.8 36.9 5.7 5.7 78.2 44.1 0.0
LnGrp LOS D C D A D D A A E D
Approach Vol, veh/h 43 A 71 1189 1126 A
Approach Delay, s/veh 43.4 42.7 20.9 45.3
Approach LOS D D C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 6.3 57.1 5.5 9.5 32.9 30.5 6.0 9.1
Change Period (Y+Rc), s 4.0 5.5 4.0 4.0 4.0 5.5 4.0 4.0
Max Green Setting (Gmax), s 10.0 35.0 10.0 24.0 30.0 25.0 14.0 23.0
Max Q Clear Time (g_c+I1), s 3.8 7.5 2.7 2.7 25.9 25.5 3.0 4.3
Green Ext Time (p_c), s 0.1 12.7 0.0 0.1 3.0 0.0 0.1 0.6

Intersection Summary
HCM 6th Ctrl Delay 33.3
HCM 6th LOS C

Notes
Unsignalized Delay for [EBR, SBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary County Road 32A Railroad Crossing
2: Mace Blvd & I-80 WB Ramps Existing AM

10/19/2020 Synchro 10 Report
Fehr & Peers

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 304 3 502 413 615 0 0 1119 216
Future Volume (veh/h) 0 0 0 304 3 502 413 615 0 0 1119 216
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 325 0 0 439 654 0 0 1190 230
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 567 0 586 2537 0 0 1719 757
Arrive On Green 0.16 0.00 0.00 0.17 0.71 0.00 0.00 0.48 0.48
Sat Flow, veh/h 3563 0 1585 3456 3647 0 0 3647 1564
Grp Volume(v), veh/h 325 0 0 439 654 0 0 1190 230
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1728 1777 0 0 1777 1564
Q Serve(g_s), s 6.5 0.0 0.0 9.3 5.0 0.0 0.0 20.1 6.9
Cycle Q Clear(g_c), s 6.5 0.0 0.0 9.3 5.0 0.0 0.0 20.1 6.9
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 567 0 586 2537 0 0 1719 757
V/C Ratio(X) 0.57 0.00 0.75 0.26 0.00 0.00 0.69 0.30
Avail Cap(c_a), veh/h 1888 0 1072 2537 0 0 2159 951
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 30.1 0.0 0.0 30.6 3.9 0.0 0.0 15.5 12.1
Incr Delay (d2), s/veh 0.3 0.0 0.0 0.7 0.0 0.0 0.0 0.4 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.6 0.0 0.0 3.8 1.2 0.0 0.0 7.2 2.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.4 0.0 0.0 31.3 3.9 0.0 0.0 15.9 12.2
LnGrp LOS C A C A A A B B
Approach Vol, veh/h 325 A 1093 1420
Approach Delay, s/veh 30.4 14.9 15.3
Approach LOS C B B

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 60.3 17.8 42.5 17.0
Change Period (Y+Rc), s 5.1 * 4.7 5.1 4.7
Max Green Setting (Gmax), s 47.0 * 24 47.0 41.0
Max Q Clear Time (g_c+I1), s 7.0 11.3 22.1 8.5
Green Ext Time (p_c), s 9.5 1.8 15.3 3.8

Intersection Summary
HCM 6th Ctrl Delay 16.9
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th AWSC County Road 32A Railroad Crossing
3: County Rd 32A & County Rd 105 Existing AM

10/19/2020 Synchro 10 Report
Fehr & Peers

Intersection
Intersection Delay, s/veh 7.5
Intersection LOS A

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 14 56 45 25 34 18
Future Vol, veh/h 14 56 45 25 34 18
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 11 11 11 11 11 11
Mvmt Flow 16 62 50 28 38 20
Number of Lanes 1 0 0 1 1 0

Approach EB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left SB EB      
Conflicting Lanes Left 1 1 0
Conflicting Approach RightNB      EB
Conflicting Lanes Right 1 0 1
HCM Control Delay 7.3 7.9 7.4
HCM LOS A A A
   

Lane NBLn1 EBLn1 SBLn1
Vol Left, % 64% 20% 0%
Vol Thru, % 36% 0% 65%
Vol Right, % 0% 80% 35%
Sign Control Stop Stop Stop
Traffic Vol by Lane 70 70 52
LT Vol 45 14 0
Through Vol 25 0 34
RT Vol 0 56 18
Lane Flow Rate 78 78 58
Geometry Grp 1 1 1
Degree of Util (X) 0.095 0.084 0.065
Departure Headway (Hd) 4.396 3.878 4.075
Convergence, Y/N Yes Yes Yes
Cap 812 912 873
Service Time 2.438 1.955 2.127
HCM Lane V/C Ratio 0.096 0.086 0.066
HCM Control Delay 7.9 7.3 7.4
HCM Lane LOS A A A
HCM 95th-tile Q 0.3 0.3 0.2



HCM 6th TWSC County Road 32A Railroad Crossing
4: I-80 WB Ramps & County Rd 32A Existing AM

10/19/2020 Synchro 10 Report
Fehr & Peers

Intersection
Int Delay, s/veh 5.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 94 1 5 6 67 72
Future Vol, veh/h 94 1 5 6 67 72
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 25
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 11 11 11 11 11 11
Mvmt Flow 104 1 6 7 74 80
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 105 0 124 105
          Stage 1 - - - - 105 -
          Stage 2 - - - - 19 -
Critical Hdwy - - 4.21 - 6.51 6.31
Critical Hdwy Stg 1 - - - - 5.51 -
Critical Hdwy Stg 2 - - - - 5.51 -
Follow-up Hdwy - - 2.299 - 3.599 3.399
Pot Cap-1 Maneuver - - 1432 - 850 925
          Stage 1 - - - - 897 -
          Stage 2 - - - - 981 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1432 - 847 925
Mov Cap-2 Maneuver - - - - 847 -
          Stage 1 - - - - 897 -
          Stage 2 - - - - 977 -
 

Approach EB WB NB
HCM Control Delay, s 0 3.4 9.5
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 847 925 - - 1432 -
HCM Lane V/C Ratio 0.088 0.086 - - 0.004 -
HCM Control Delay (s) 9.7 9.3 - - 7.5 0
HCM Lane LOS A A - - A A
HCM 95th %tile Q(veh) 0.3 0.3 - - 0 -



HCM 6th Signalized Intersection Summary County Road 32A Railroad Crossing
5: Mace Blvd & Chiles Rd Existing AM

10/19/2020 Synchro 10 Report
Fehr & Peers

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 447 154 148 29 90 300 9 596 40 194 302 227
Future Volume (veh/h) 447 154 148 29 90 300 9 596 40 194 302 227
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 476 164 0 31 96 319 10 634 0 206 321 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 551 648 54 436 365 18 896 250 1360
Arrive On Green 0.16 0.35 0.00 0.03 0.23 0.23 0.01 0.25 0.00 0.14 0.38 0.00
Sat Flow, veh/h 3456 1870 1585 1781 1870 1563 1781 3647 0 1781 3554 1585
Grp Volume(v), veh/h 476 164 0 31 96 319 10 634 0 206 321 0
Grp Sat Flow(s),veh/h/ln 1728 1870 1585 1781 1870 1563 1781 1777 0 1781 1777 1585
Q Serve(g_s), s 11.7 5.5 0.0 1.5 3.6 17.1 0.5 14.1 0.0 9.8 5.3 0.0
Cycle Q Clear(g_c), s 11.7 5.5 0.0 1.5 3.6 17.1 0.5 14.1 0.0 9.8 5.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 551 648 54 436 365 18 896 250 1360
V/C Ratio(X) 0.86 0.25 0.57 0.22 0.87 0.57 0.71 0.82 0.24
Avail Cap(c_a), veh/h 555 687 204 472 395 286 1020 307 1360
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 35.7 20.4 0.0 41.7 27.0 32.2 43.0 29.7 0.0 36.4 18.2 0.0
Incr Delay (d2), s/veh 13.7 0.3 0.0 13.0 0.4 19.0 35.2 2.3 0.0 15.3 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.7 2.3 0.0 0.8 1.6 8.1 0.4 6.1 0.0 5.2 2.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 49.4 20.7 0.0 54.7 27.3 51.1 78.2 31.9 0.0 51.7 18.4 0.0
LnGrp LOS D C D C D E C D B
Approach Vol, veh/h 640 A 446 644 A 527 A
Approach Delay, s/veh 42.0 46.3 32.6 31.4
Approach LOS D D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.2 27.3 8.0 35.6 4.9 38.7 17.9 25.7
Change Period (Y+Rc), s 4.0 5.3 5.4 * 5.4 4.0 5.3 4.0 5.4
Max Green Setting (Gmax), s 15.0 25.0 10.0 * 32 14.0 25.0 14.0 22.0
Max Q Clear Time (g_c+I1), s 11.8 16.1 3.5 7.5 2.5 7.3 13.7 19.1
Green Ext Time (p_c), s 0.5 5.8 0.1 2.7 0.0 4.5 0.2 1.2

Intersection Summary
HCM 6th Ctrl Delay 37.7
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, SBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th TWSC County Road 32A Railroad Crossing
6: County Rd 32B & I-80 EB Ramps Existing AM

10/19/2020 Synchro 10 Report
Fehr & Peers

Intersection
Int Delay, s/veh 3.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 121 6 64 102 5 4
Future Vol, veh/h 121 6 64 102 5 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 30
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 11 11 11 11 11 11
Mvmt Flow 134 7 71 113 6 4
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 184 0 - 0 403 128
          Stage 1 - - - - 128 -
          Stage 2 - - - - 275 -
Critical Hdwy 4.21 - - - 6.51 6.31
Critical Hdwy Stg 1 - - - - 5.51 -
Critical Hdwy Stg 2 - - - - 5.51 -
Follow-up Hdwy 2.299 - - - 3.599 3.399
Pot Cap-1 Maneuver 1338 - - - 586 898
          Stage 1 - - - - 876 -
          Stage 2 - - - - 751 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1338 - - - 527 898
Mov Cap-2 Maneuver - - - - 527 -
          Stage 1 - - - - 788 -
          Stage 2 - - - - 751 -
 

Approach EB WB SB
HCM Control Delay, s 7.6 0 10.6
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1338 - - - 527 898
HCM Lane V/C Ratio 0.1 - - - 0.011 0.005
HCM Control Delay (s) 8 0 - - 11.9 9
HCM Lane LOS A A - - B A
HCM 95th %tile Q(veh) 0.3 - - - 0 0



HCM 6th Signalized Intersection Summary County Road 32A Railroad Crossing
1: Mace Blvd & Second St/County Rd 32A Existing PM

10/19/2020 Synchro 10 Report
Fehr & Peers

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 124 113 632 19 22 41 367 716 32 98 660 93
Future Volume (veh/h) 124 113 632 19 22 41 367 716 32 98 660 93
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.93 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 131 119 0 20 23 8 386 754 30 103 695 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 178 230 41 60 21 552 1849 74 138 1080
Arrive On Green 0.10 0.12 0.00 0.02 0.05 0.05 0.31 0.53 0.53 0.08 0.30 0.00
Sat Flow, veh/h 1795 1885 1598 1795 1307 455 1795 3475 138 1795 3582 1598
Grp Volume(v), veh/h 131 119 0 20 0 31 386 388 396 103 695 0
Grp Sat Flow(s),veh/h/ln 1795 1885 1598 1795 0 1762 1795 1791 1822 1795 1791 1598
Q Serve(g_s), s 5.0 4.2 0.0 0.8 0.0 1.2 13.5 9.2 9.2 4.0 12.0 0.0
Cycle Q Clear(g_c), s 5.0 4.2 0.0 0.8 0.0 1.2 13.5 9.2 9.2 4.0 12.0 0.0
Prop In Lane 1.00 1.00 1.00 0.26 1.00 0.08 1.00 1.00
Lane Grp Cap(c), veh/h 178 230 41 0 81 552 953 970 138 1080
V/C Ratio(X) 0.74 0.52 0.49 0.00 0.38 0.70 0.41 0.41 0.74 0.64
Avail Cap(c_a), veh/h 354 637 253 0 570 758 953 970 253 1260
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 31.1 29.3 0.0 34.3 0.0 32.9 21.7 9.9 9.9 32.1 21.5 0.0
Incr Delay (d2), s/veh 8.2 2.6 0.0 12.1 0.0 4.2 3.5 0.4 0.4 15.5 1.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 2.0 0.0 0.5 0.0 0.6 5.7 3.1 3.2 2.2 4.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.3 31.8 0.0 46.4 0.0 37.2 25.2 10.3 10.3 47.6 22.7 0.0
LnGrp LOS D C D A D C B B D C
Approach Vol, veh/h 250 A 51 1170 798 A
Approach Delay, s/veh 35.7 40.8 15.2 25.9
Approach LOS D D B C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.5 43.3 5.6 12.7 25.9 26.9 11.0 7.3
Change Period (Y+Rc), s 4.0 5.5 4.0 4.0 4.0 5.5 4.0 4.0
Max Green Setting (Gmax), s 10.0 35.0 10.0 24.0 30.0 25.0 14.0 23.0
Max Q Clear Time (g_c+I1), s 6.0 11.2 2.8 6.2 15.5 14.0 7.0 3.2
Green Ext Time (p_c), s 0.3 14.7 0.0 1.6 6.4 7.5 0.6 0.3

Intersection Summary
HCM 6th Ctrl Delay 21.8
HCM 6th LOS C

Notes
Unsignalized Delay for [EBR, SBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary County Road 32A Railroad Crossing
2: Mace Blvd & I-80 WB Ramps Existing PM

10/19/2020 Synchro 10 Report
Fehr & Peers

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 387 0 669 253 446 0 0 1092 219
Future Volume (veh/h) 0 0 0 387 0 669 253 446 0 0 1092 219
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 0 0 1885 1885
Adj Flow Rate, veh/h 407 0 0 266 469 0 0 1149 115
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 1 1 1 1 1 0 0 1 1
Cap, veh/h 708 0 402 2391 0 0 1745 768
Arrive On Green 0.20 0.00 0.00 0.12 0.67 0.00 0.00 0.49 0.49
Sat Flow, veh/h 3591 0 1598 3483 3676 0 0 3676 1577
Grp Volume(v), veh/h 407 0 0 266 469 0 0 1149 115
Grp Sat Flow(s),veh/h/ln 1795 0 1598 1742 1791 0 0 1791 1577
Q Serve(g_s), s 7.4 0.0 0.0 5.3 3.6 0.0 0.0 17.5 2.9
Cycle Q Clear(g_c), s 7.4 0.0 0.0 5.3 3.6 0.0 0.0 17.5 2.9
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 708 0 402 2391 0 0 1745 768
V/C Ratio(X) 0.57 0.00 0.66 0.20 0.00 0.00 0.66 0.15
Avail Cap(c_a), veh/h 2032 0 1154 2391 0 0 2324 1023
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 26.3 0.0 0.0 30.7 4.6 0.0 0.0 14.0 10.3
Incr Delay (d2), s/veh 0.3 0.0 0.0 0.7 0.0 0.0 0.0 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.9 0.0 0.0 2.2 1.0 0.0 0.0 6.1 0.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 26.6 0.0 0.0 31.4 4.6 0.0 0.0 14.2 10.3
LnGrp LOS C A C A A A B B
Approach Vol, veh/h 407 A 735 1264
Approach Delay, s/veh 26.6 14.3 13.8
Approach LOS C B B

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 53.5 13.1 40.4 19.0
Change Period (Y+Rc), s 5.1 * 4.7 5.1 4.7
Max Green Setting (Gmax), s 47.0 * 24 47.0 41.0
Max Q Clear Time (g_c+I1), s 5.6 7.3 19.5 9.4
Green Ext Time (p_c), s 6.4 1.1 15.8 4.9

Intersection Summary
HCM 6th Ctrl Delay 16.1
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th AWSC County Road 32A Railroad Crossing
3: County Rd 32A & County Rd 105 Existing PM

10/19/2020 Synchro 10 Report
Fehr & Peers

Intersection
Intersection Delay, s/veh 8.1
Intersection LOS A

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 218 43 56 44 9
Future Vol, veh/h 5 218 43 56 44 9
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 6 245 48 63 49 10
Number of Lanes 1 0 0 1 1 0

Approach EB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left SB EB      
Conflicting Lanes Left 1 1 0
Conflicting Approach RightNB      EB
Conflicting Lanes Right 1 0 1
HCM Control Delay 8.1 8.3 7.8
HCM LOS A A A
   

Lane NBLn1 EBLn1 SBLn1
Vol Left, % 43% 2% 0%
Vol Thru, % 57% 0% 83%
Vol Right, % 0% 98% 17%
Sign Control Stop Stop Stop
Traffic Vol by Lane 99 223 53
LT Vol 43 5 0
Through Vol 56 0 44
RT Vol 0 218 9
Lane Flow Rate 111 251 60
Geometry Grp 1 1 1
Degree of Util (X) 0.139 0.261 0.074
Departure Headway (Hd) 4.51 3.755 4.478
Convergence, Y/N Yes Yes Yes
Cap 783 962 805
Service Time 2.606 1.759 2.478
HCM Lane V/C Ratio 0.142 0.261 0.075
HCM Control Delay 8.3 8.1 7.8
HCM Lane LOS A A A
HCM 95th-tile Q 0.5 1 0.2



HCM 6th TWSC County Road 32A Railroad Crossing
4: I-80 WB Ramps & County Rd 32A Existing PM

10/19/2020 Synchro 10 Report
Fehr & Peers

Intersection
Int Delay, s/veh 4.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 265 2 3 6 88 79
Future Vol, veh/h 265 2 3 6 88 79
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 25
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 298 2 3 7 99 89
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 300 0 312 299
          Stage 1 - - - - 299 -
          Stage 2 - - - - 13 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1261 - 681 741
          Stage 1 - - - - 752 -
          Stage 2 - - - - 1010 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1261 - 680 741
Mov Cap-2 Maneuver - - - - 680 -
          Stage 1 - - - - 752 -
          Stage 2 - - - - 1008 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.6 10.9
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 680 741 - - 1261 -
HCM Lane V/C Ratio 0.145 0.12 - - 0.003 -
HCM Control Delay (s) 11.2 10.5 - - 7.9 0
HCM Lane LOS B B - - A A
HCM 95th %tile Q(veh) 0.5 0.4 - - 0 -



HCM 6th Signalized Intersection Summary County Road 32A Railroad Crossing
5: Mace Blvd & Chiles Rd Existing PM

10/19/2020 Synchro 10 Report
Fehr & Peers

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 339 275 85 46 56 263 24 531 162 259 430 289
Future Volume (veh/h) 339 275 85 46 56 263 24 531 162 259 430 289
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 357 289 0 48 59 71 25 559 0 273 453 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 525 470 76 301 251 39 929 323 1496
Arrive On Green 0.15 0.25 0.00 0.04 0.16 0.16 0.02 0.26 0.00 0.18 0.42 0.00
Sat Flow, veh/h 3483 1885 1598 1795 1885 1573 1795 3676 0 1795 3582 1598
Grp Volume(v), veh/h 357 289 0 48 59 71 25 559 0 273 453 0
Grp Sat Flow(s),veh/h/ln 1742 1885 1598 1795 1885 1573 1795 1791 0 1795 1791 1598
Q Serve(g_s), s 7.2 10.2 0.0 2.0 2.0 3.0 1.0 10.2 0.0 11.0 6.3 0.0
Cycle Q Clear(g_c), s 7.2 10.2 0.0 2.0 2.0 3.0 1.0 10.2 0.0 11.0 6.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 525 470 76 301 251 39 929 323 1496
V/C Ratio(X) 0.68 0.61 0.63 0.20 0.28 0.64 0.60 0.85 0.30
Avail Cap(c_a), veh/h 653 807 240 555 463 336 1199 360 1496
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 30.0 24.9 0.0 35.2 27.2 27.6 36.3 24.3 0.0 29.6 14.5 0.0
Incr Delay (d2), s/veh 2.7 1.9 0.0 11.8 0.4 0.9 22.5 0.9 0.0 16.4 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.0 4.4 0.0 1.1 0.9 1.1 0.7 4.2 0.0 5.9 2.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.7 26.7 0.0 47.0 27.7 28.5 58.7 25.2 0.0 46.0 14.7 0.0
LnGrp LOS C C D C C E C D B
Approach Vol, veh/h 646 A 178 584 A 726 A
Approach Delay, s/veh 30.0 33.2 26.6 26.5
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 17.4 24.7 8.6 24.0 5.6 36.5 15.3 17.3
Change Period (Y+Rc), s 4.0 5.3 5.4 * 5.4 4.0 5.3 4.0 5.4
Max Green Setting (Gmax), s 15.0 25.0 10.0 * 32 14.0 25.0 14.0 22.0
Max Q Clear Time (g_c+I1), s 13.0 12.2 4.0 12.2 3.0 8.3 9.2 5.0
Green Ext Time (p_c), s 0.5 7.1 0.1 4.7 0.1 6.2 2.0 1.3

Intersection Summary
HCM 6th Ctrl Delay 28.1
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, SBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th TWSC County Road 32A Railroad Crossing
6: County Rd 32B & I-80 EB Ramps Existing PM

10/19/2020 Synchro 10 Report
Fehr & Peers

Intersection
Int Delay, s/veh 4.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 320 6 73 271 3 2
Future Vol, veh/h 320 6 73 271 3 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 30
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 360 7 82 304 3 2
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 386 0 - 0 961 234
          Stage 1 - - - - 234 -
          Stage 2 - - - - 727 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1172 - - - 284 805
          Stage 1 - - - - 805 -
          Stage 2 - - - - 478 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1172 - - - 197 805
Mov Cap-2 Maneuver - - - - 197 -
          Stage 1 - - - - 557 -
          Stage 2 - - - - 478 -
 

Approach EB WB SB
HCM Control Delay, s 9.3 0 18
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1172 - - - 197 805
HCM Lane V/C Ratio 0.307 - - - 0.017 0.003
HCM Control Delay (s) 9.4 0 - - 23.6 9.5
HCM Lane LOS A A - - C A
HCM 95th %tile Q(veh) 1.3 - - - 0.1 0



HCM 6th Signalized Intersection Summary County Road 32A Railroad Crossing
1: Mace Blvd & Second St/County Rd 32A Cumulative No Build AM

10/19/2020 Synchro 10 Report
Fehr & Peers

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 70 53 430 207 59 22 790 1278 470 64 1242 170
Future Volume (veh/h) 70 53 430 207 59 22 790 1278 470 64 1242 170
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 76 58 0 225 64 24 859 1389 511 70 1350 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 104 90 258 173 65 625 1481 515 94 998
Arrive On Green 0.06 0.05 0.00 0.14 0.13 0.13 0.35 0.58 0.58 0.05 0.28 0.00
Sat Flow, veh/h 1781 1870 1585 1781 1288 483 1781 2559 889 1781 3554 1585
Grp Volume(v), veh/h 76 58 0 225 0 88 859 939 961 70 1350 0
Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 0 1771 1781 1777 1672 1781 1777 1585
Q Serve(g_s), s 4.2 3.0 0.0 12.3 0.0 4.5 35.0 47.1 56.7 3.9 28.0 0.0
Cycle Q Clear(g_c), s 4.2 3.0 0.0 12.3 0.0 4.5 35.0 47.1 56.7 3.9 28.0 0.0
Prop In Lane 1.00 1.00 1.00 0.27 1.00 0.53 1.00 1.00
Lane Grp Cap(c), veh/h 104 90 258 0 238 625 1028 968 94 998
V/C Ratio(X) 0.73 0.64 0.87 0.00 0.37 1.37 0.91 0.99 0.74 1.35
Avail Cap(c_a), veh/h 357 450 268 0 408 625 1028 968 232 998
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 46.2 46.6 0.0 41.8 0.0 39.3 32.4 18.8 20.8 46.6 35.9 0.0
Incr Delay (d2), s/veh 13.0 10.4 0.0 25.7 0.0 1.4 178.4 12.4 27.1 21.6 165.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.2 1.7 0.0 7.1 0.0 2.0 45.3 20.6 26.6 2.3 34.6 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 59.2 57.0 0.0 67.5 0.0 40.7 210.8 31.1 47.9 68.2 201.5 0.0
LnGrp LOS E E E A D F C D E F
Approach Vol, veh/h 134 A 313 2759 1420 A
Approach Delay, s/veh 58.3 59.9 92.9 194.9
Approach LOS E E F F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.3 63.2 18.4 8.8 39.0 33.5 9.8 17.4
Change Period (Y+Rc), s 4.0 5.5 4.0 4.0 4.0 5.5 4.0 4.0
Max Green Setting (Gmax), s 13.0 38.0 15.0 24.0 35.0 28.0 20.0 23.0
Max Q Clear Time (g_c+I1), s 5.9 58.7 14.3 5.0 37.0 30.0 6.2 6.5
Green Ext Time (p_c), s 0.3 0.0 0.1 0.6 0.0 0.0 0.5 1.0

Intersection Summary
HCM 6th Ctrl Delay 121.0
HCM 6th LOS F

Notes
Unsignalized Delay for [EBR, SBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary County Road 32A Railroad Crossing
2: Mace Blvd & I-80 WB Ramps Cumulative No Build AM

10/19/2020 Synchro 10 Report
Fehr & Peers

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 520 10 1215 380 1323 0 0 1482 397
Future Volume (veh/h) 0 0 0 520 10 1215 380 1323 0 0 1482 397
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 573 0 0 413 1438 0 0 1611 432
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 830 0 520 2376 0 0 1674 746
Arrive On Green 0.23 0.00 0.00 0.15 0.67 0.00 0.00 0.47 0.47
Sat Flow, veh/h 3563 0 1585 3456 3647 0 0 3647 1584
Grp Volume(v), veh/h 573 0 0 413 1438 0 0 1611 432
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1728 1777 0 0 1777 1584
Q Serve(g_s), s 14.6 0.0 0.0 11.5 22.4 0.0 0.0 43.7 19.8
Cycle Q Clear(g_c), s 14.6 0.0 0.0 11.5 22.4 0.0 0.0 43.7 19.8
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 830 0 520 2376 0 0 1674 746
V/C Ratio(X) 0.69 0.00 0.79 0.61 0.00 0.00 0.96 0.58
Avail Cap(c_a), veh/h 1466 0 832 2376 0 0 1676 747
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 34.9 0.0 0.0 40.8 9.2 0.0 0.0 25.5 19.2
Incr Delay (d2), s/veh 0.4 0.0 0.0 1.1 0.3 0.0 0.0 14.0 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.1 0.0 0.0 4.9 7.4 0.0 0.0 20.3 7.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 35.3 0.0 0.0 41.9 9.5 0.0 0.0 39.5 19.9
LnGrp LOS D A D A A A D B
Approach Vol, veh/h 573 A 1851 2043
Approach Delay, s/veh 35.3 16.7 35.4
Approach LOS D B D

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 71.7 19.7 52.0 27.9
Change Period (Y+Rc), s 5.1 * 4.7 5.1 4.7
Max Green Setting (Gmax), s 47.0 * 24 47.0 41.0
Max Q Clear Time (g_c+I1), s 24.4 13.5 45.7 16.6
Green Ext Time (p_c), s 17.0 1.5 1.2 6.6

Intersection Summary
HCM 6th Ctrl Delay 27.6
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th AWSC County Road 32A Railroad Crossing
3: County Rd 32A & County Rd 105 Cumulative No Build AM

10/19/2020 Synchro 10 Report
Fehr & Peers

Intersection
Intersection Delay, s/veh10.6
Intersection LOS B

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 139 319 30 40 20
Future Vol, veh/h 20 139 319 30 40 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 22 151 347 33 43 22
Number of Lanes 1 0 0 1 1 0

Approach EB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left SB EB      
Conflicting Lanes Left 1 1 0
Conflicting Approach RightNB      EB
Conflicting Lanes Right 1 0 1
HCM Control Delay 8.7 11.9 8
HCM LOS A B A
   

Lane NBLn1 EBLn1 SBLn1
Vol Left, % 91% 13% 0%
Vol Thru, % 9% 0% 67%
Vol Right, % 0% 87% 33%
Sign Control Stop Stop Stop
Traffic Vol by Lane 349 159 60
LT Vol 319 20 0
Through Vol 30 0 40
RT Vol 0 139 20
Lane Flow Rate 379 173 65
Geometry Grp 1 1 1
Degree of Util (X) 0.483 0.215 0.083
Departure Headway (Hd) 4.587 4.479 4.561
Convergence, Y/N Yes Yes Yes
Cap 785 800 783
Service Time 2.619 2.509 2.603
HCM Lane V/C Ratio 0.483 0.216 0.083
HCM Control Delay 11.9 8.7 8
HCM Lane LOS B A A
HCM 95th-tile Q 2.7 0.8 0.3



HCM 6th TWSC County Road 32A Railroad Crossing
4: I-80 WB Ramps & County Rd 32A Cumulative No Build AM

10/19/2020 Synchro 10 Report
Fehr & Peers

Intersection
Int Delay, s/veh 9.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 169 10 10 10 339 80
Future Vol, veh/h 169 10 10 10 339 80
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 25
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 184 11 11 11 368 87
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 195 0 223 190
          Stage 1 - - - - 190 -
          Stage 2 - - - - 33 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1378 - 765 852
          Stage 1 - - - - 842 -
          Stage 2 - - - - 989 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1378 - 759 852
Mov Cap-2 Maneuver - - - - 759 -
          Stage 1 - - - - 842 -
          Stage 2 - - - - 981 -
 

Approach EB WB NB
HCM Control Delay, s 0 3.8 13.3
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 759 852 - - 1378 -
HCM Lane V/C Ratio 0.485 0.102 - - 0.008 -
HCM Control Delay (s) 14.1 9.7 - - 7.6 0
HCM Lane LOS B A - - A A
HCM 95th %tile Q(veh) 2.7 0.3 - - 0 -



HCM 6th Signalized Intersection Summary County Road 32A Railroad Crossing
5: Mace Blvd & Chiles Rd Cumulative No Build AM

10/19/2020 Synchro 10 Report
Fehr & Peers

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1122 220 150 30 110 420 10 686 50 292 363 381
Future Volume (veh/h) 1122 220 150 30 110 420 10 686 50 292 363 381
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1220 239 0 33 120 457 11 746 0 317 395 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 516 633 55 439 372 19 910 285 1441
Arrive On Green 0.15 0.34 0.00 0.03 0.23 0.23 0.01 0.26 0.00 0.16 0.41 0.00
Sat Flow, veh/h 3456 1870 1585 1781 1870 1585 1781 3647 0 1781 3554 1585
Grp Volume(v), veh/h 1220 239 0 33 120 457 11 746 0 317 395 0
Grp Sat Flow(s),veh/h/ln 1728 1870 1585 1781 1870 1585 1781 1777 0 1781 1777 1585
Q Serve(g_s), s 14.0 9.1 0.0 1.7 4.9 22.0 0.6 18.5 0.0 15.0 7.0 0.0
Cycle Q Clear(g_c), s 14.0 9.1 0.0 1.7 4.9 22.0 0.6 18.5 0.0 15.0 7.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 516 633 55 439 372 19 910 285 1441
V/C Ratio(X) 2.36 0.38 0.60 0.27 1.23 0.58 0.82 1.11 0.27
Avail Cap(c_a), veh/h 516 639 190 439 372 266 948 285 1441
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 39.8 23.5 0.0 44.8 29.3 35.8 46.1 32.8 0.0 39.3 18.6 0.0
Incr Delay (d2), s/veh 619.1 0.5 0.0 14.2 0.5 124.0 34.3 5.9 0.0 86.6 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 50.1 3.9 0.0 1.0 2.2 21.0 0.4 8.4 0.0 13.2 2.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 658.9 24.0 0.0 59.0 29.8 159.9 80.5 38.7 0.0 126.0 18.8 0.0
LnGrp LOS F C E C F F D F B
Approach Vol, veh/h 1459 A 610 757 A 712 A
Approach Delay, s/veh 554.9 128.8 39.3 66.5
Approach LOS F F D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 19.0 29.3 8.3 37.1 5.0 43.3 18.0 27.4
Change Period (Y+Rc), s 4.0 5.3 5.4 * 5.4 4.0 5.3 4.0 5.4
Max Green Setting (Gmax), s 15.0 25.0 10.0 * 32 14.0 25.0 14.0 22.0
Max Q Clear Time (g_c+I1), s 17.0 20.5 3.7 11.1 2.6 9.0 16.0 24.0
Green Ext Time (p_c), s 0.0 3.5 0.1 3.9 0.0 5.2 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 272.9
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, SBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th TWSC County Road 32A Railroad Crossing
6: County Rd 32B & I-80 EB Ramps Cumulative No Build AM

10/19/2020 Synchro 10 Report
Fehr & Peers

Intersection
Int Delay, s/veh 3.1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 130 10 73 176 10 10
Future Vol, veh/h 130 10 73 176 10 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 30
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 141 11 79 191 11 11
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 270 0 - 0 468 175
          Stage 1 - - - - 175 -
          Stage 2 - - - - 293 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1293 - - - 553 868
          Stage 1 - - - - 855 -
          Stage 2 - - - - 757 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1293 - - - 492 868
Mov Cap-2 Maneuver - - - - 492 -
          Stage 1 - - - - 761 -
          Stage 2 - - - - 757 -
 

Approach EB WB SB
HCM Control Delay, s 7.5 0 10.9
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1293 - - - 492 868
HCM Lane V/C Ratio 0.109 - - - 0.022 0.013
HCM Control Delay (s) 8.1 0 - - 12.5 9.2
HCM Lane LOS A A - - B A
HCM 95th %tile Q(veh) 0.4 - - - 0.1 0



HCM 6th Signalized Intersection Summary County Road 32A Railroad Crossing
1: Mace Blvd & Second St/County Rd 32A Cumulative No Build PM

10/19/2020 Synchro 10 Report
Fehr & Peers

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 195 182 890 436 22 113 510 1160 141 163 1143 235
Future Volume (veh/h) 195 182 890 436 22 113 510 1160 141 163 1143 235
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.97 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 207 194 0 464 23 120 543 1234 150 173 1216 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 247 257 241 34 178 563 1438 174 202 899
Arrive On Green 0.14 0.14 0.00 0.14 0.13 0.13 0.32 0.46 0.46 0.11 0.25 0.00
Sat Flow, veh/h 1781 1870 1585 1781 254 1324 1781 3158 382 1781 3554 1585
Grp Volume(v), veh/h 207 194 0 464 0 143 543 692 692 173 1216 0
Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 0 1578 1781 1777 1764 1781 1777 1585
Q Serve(g_s), s 12.5 11.1 0.0 15.0 0.0 9.6 33.2 38.5 38.9 10.6 28.0 0.0
Cycle Q Clear(g_c), s 12.5 11.1 0.0 15.0 0.0 9.6 33.2 38.5 38.9 10.6 28.0 0.0
Prop In Lane 1.00 1.00 1.00 0.84 1.00 0.22 1.00 1.00
Lane Grp Cap(c), veh/h 247 257 241 0 212 563 809 803 202 899
V/C Ratio(X) 0.84 0.75 1.92 0.00 0.67 0.96 0.86 0.86 0.86 1.35
Avail Cap(c_a), veh/h 322 405 241 0 328 563 809 803 209 899
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 46.5 45.9 0.0 47.9 0.0 45.6 37.3 26.9 27.0 48.2 41.4 0.0
Incr Delay (d2), s/veh 15.6 6.2 0.0 430.3 0.0 5.2 29.4 9.2 9.7 29.5 166.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.5 5.5 0.0 35.4 0.0 4.0 18.6 17.6 17.7 6.3 32.7 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 62.1 52.2 0.0 478.2 0.0 50.9 66.7 36.1 36.8 77.7 207.7 0.0
LnGrp LOS E D F A D E D D E F
Approach Vol, veh/h 401 A 607 1927 1389 A
Approach Delay, s/veh 57.3 377.5 45.0 191.5
Approach LOS E F D F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.6 55.9 19.0 19.2 39.0 33.5 19.4 18.9
Change Period (Y+Rc), s 4.0 5.5 4.0 4.0 4.0 5.5 4.0 4.0
Max Green Setting (Gmax), s 13.0 38.0 15.0 24.0 35.0 28.0 20.0 23.0
Max Q Clear Time (g_c+I1), s 12.6 40.9 17.0 13.1 35.2 30.0 14.5 11.6
Green Ext Time (p_c), s 0.1 0.0 0.0 2.1 0.0 0.0 0.9 1.6

Intersection Summary
HCM 6th Ctrl Delay 139.9
HCM 6th LOS F

Notes
Unsignalized Delay for [EBR, SBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary County Road 32A Railroad Crossing
2: Mace Blvd & I-80 WB Ramps Cumulative No Build PM

10/19/2020 Synchro 10 Report
Fehr & Peers

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 580 0 1087 330 724 0 0 1688 781
Future Volume (veh/h) 0 0 0 580 0 1087 330 724 0 0 1688 781
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 617 0 0 351 770 0 0 1796 831
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 885 0 455 2320 0 0 1683 750
Arrive On Green 0.25 0.00 0.00 0.13 0.65 0.00 0.00 0.47 0.47
Sat Flow, veh/h 3563 0 1585 3456 3647 0 0 3647 1584
Grp Volume(v), veh/h 617 0 0 351 770 0 0 1796 831
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1728 1777 0 0 1777 1584
Q Serve(g_s), s 15.6 0.0 0.0 9.7 9.5 0.0 0.0 47.0 47.0
Cycle Q Clear(g_c), s 15.6 0.0 0.0 9.7 9.5 0.0 0.0 47.0 47.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 885 0 455 2320 0 0 1683 750
V/C Ratio(X) 0.70 0.00 0.77 0.33 0.00 0.00 1.07 1.11
Avail Cap(c_a), veh/h 1472 0 836 2320 0 0 1683 750
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 33.9 0.0 0.0 41.6 7.6 0.0 0.0 26.1 26.1
Incr Delay (d2), s/veh 0.4 0.0 0.0 1.1 0.0 0.0 0.0 42.2 66.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.4 0.0 0.0 4.1 3.2 0.0 0.0 28.1 30.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.3 0.0 0.0 42.7 7.7 0.0 0.0 68.4 92.5
LnGrp LOS C A D A A A F F
Approach Vol, veh/h 617 A 1121 2627
Approach Delay, s/veh 34.3 18.6 76.0
Approach LOS C B E

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 69.9 17.8 52.1 29.3
Change Period (Y+Rc), s 5.1 * 4.7 5.1 4.7
Max Green Setting (Gmax), s 47.0 * 24 47.0 41.0
Max Q Clear Time (g_c+I1), s 11.5 11.7 49.0 17.6
Green Ext Time (p_c), s 11.2 1.3 0.0 7.0

Intersection Summary
HCM 6th Ctrl Delay 55.4
HCM 6th LOS E

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th AWSC County Road 32A Railroad Crossing
3: County Rd 32A & County Rd 105 Cumulative No Build PM

10/19/2020 Synchro 10 Report
Fehr & Peers

Intersection
Intersection Delay, s/veh28.6
Intersection LOS D

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 736 145 60 50 10
Future Vol, veh/h 10 736 145 60 50 10
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 783 154 64 53 11
Number of Lanes 1 0 0 1 1 0

Approach EB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left SB EB      
Conflicting Lanes Left 1 1 0
Conflicting Approach RightNB      EB
Conflicting Lanes Right 1 0 1
HCM Control Delay 34.5 12.4 9.8
HCM LOS D B A
   

Lane NBLn1 EBLn1 SBLn1
Vol Left, % 71% 1% 0%
Vol Thru, % 29% 0% 83%
Vol Right, % 0% 99% 17%
Sign Control Stop Stop Stop
Traffic Vol by Lane 205 746 60
LT Vol 145 10 0
Through Vol 60 0 50
RT Vol 0 736 10
Lane Flow Rate 218 794 64
Geometry Grp 1 1 1
Degree of Util (X) 0.365 0.918 0.108
Departure Headway (Hd) 6.018 4.162 6.078
Convergence, Y/N Yes Yes Yes
Cap 602 865 592
Service Time 4.022 2.237 4.09
HCM Lane V/C Ratio 0.362 0.918 0.108
HCM Control Delay 12.4 34.5 9.8
HCM Lane LOS B D A
HCM 95th-tile Q 1.7 13.3 0.4



HCM 6th TWSC County Road 32A Railroad Crossing
4: I-80 WB Ramps & County Rd 32A Cumulative No Build PM

10/19/2020 Synchro 10 Report
Fehr & Peers

Intersection
Int Delay, s/veh 7.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 781 10 10 10 190 90
Future Vol, veh/h 781 10 10 10 190 90
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 25
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 831 11 11 11 202 96
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 842 0 870 837
          Stage 1 - - - - 837 -
          Stage 2 - - - - 33 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 794 - 322 367
          Stage 1 - - - - 425 -
          Stage 2 - - - - 989 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 794 - 317 367
Mov Cap-2 Maneuver - - - - 317 -
          Stage 1 - - - - 425 -
          Stage 2 - - - - 975 -
 

Approach EB WB NB
HCM Control Delay, s 0 4.8 29.2
HCM LOS D
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 317 367 - - 794 -
HCM Lane V/C Ratio 0.638 0.261 - - 0.013 -
HCM Control Delay (s) 34.4 18.2 - - 9.6 0
HCM Lane LOS D C - - A A
HCM 95th %tile Q(veh) 4.1 1 - - 0 -



HCM 6th Signalized Intersection Summary County Road 32A Railroad Crossing
5: Mace Blvd & Chiles Rd Cumulative No Build PM

10/19/2020 Synchro 10 Report
Fehr & Peers

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 553 320 90 80 60 458 30 658 180 368 625 420
Future Volume (veh/h) 553 320 90 80 60 458 30 658 180 368 625 420
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 588 340 0 85 64 487 32 700 0 391 665 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 520 578 111 442 375 43 893 287 1380
Arrive On Green 0.15 0.31 0.00 0.06 0.24 0.24 0.02 0.25 0.00 0.16 0.39 0.00
Sat Flow, veh/h 3456 1870 1585 1781 1870 1585 1781 3647 0 1781 3554 1585
Grp Volume(v), veh/h 588 340 0 85 64 487 32 700 0 391 665 0
Grp Sat Flow(s),veh/h/ln 1728 1870 1585 1781 1870 1585 1781 1777 0 1781 1777 1585
Q Serve(g_s), s 14.0 14.3 0.0 4.4 2.5 22.0 1.7 17.1 0.0 15.0 13.1 0.0
Cycle Q Clear(g_c), s 14.0 14.3 0.0 4.4 2.5 22.0 1.7 17.1 0.0 15.0 13.1 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 520 578 111 442 375 43 893 287 1380
V/C Ratio(X) 1.13 0.59 0.76 0.14 1.30 0.74 0.78 1.36 0.48
Avail Cap(c_a), veh/h 520 643 191 442 375 268 954 287 1380
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 39.6 27.2 0.0 43.0 28.1 35.6 45.1 32.5 0.0 39.1 21.4 0.0
Incr Delay (d2), s/veh 81.0 1.5 0.0 14.2 0.2 153.5 29.6 4.4 0.0 184.0 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.5 6.3 0.0 2.3 1.1 24.1 1.1 7.6 0.0 21.0 5.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 120.6 28.7 0.0 57.2 28.3 189.0 74.7 36.9 0.0 223.1 21.8 0.0
LnGrp LOS F C E C F E D F C
Approach Vol, veh/h 928 A 636 732 A 1056 A
Approach Delay, s/veh 86.9 155.2 38.5 96.3
Approach LOS F F D F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 19.0 28.7 11.2 34.2 6.3 41.5 18.0 27.4
Change Period (Y+Rc), s 4.0 5.3 5.4 * 5.4 4.0 5.3 4.0 5.4
Max Green Setting (Gmax), s 15.0 25.0 10.0 * 32 14.0 25.0 14.0 22.0
Max Q Clear Time (g_c+I1), s 17.0 19.1 6.4 16.3 3.7 15.1 16.0 24.0
Green Ext Time (p_c), s 0.0 4.3 0.2 4.9 0.1 6.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 92.3
HCM 6th LOS F

Notes
User approved ignoring U-Turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, EBR, SBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th TWSC County Road 32A Railroad Crossing
6: County Rd 32B & I-80 EB Ramps Cumulative No Build PM

10/19/2020 Synchro 10 Report
Fehr & Peers

Intersection
Int Delay, s/veh 3.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 300 20 85 786 0 10
Future Vol, veh/h 300 20 85 786 0 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 30
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 319 21 90 836 0 11
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 926 0 - 0 1167 508
          Stage 1 - - - - 508 -
          Stage 2 - - - - 659 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 738 - - - 214 565
          Stage 1 - - - - 604 -
          Stage 2 - - - - 515 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 738 - - - 120 565
Mov Cap-2 Maneuver - - - - 120 -
          Stage 1 - - - - 340 -
          Stage 2 - - - - 515 -
 

Approach EB WB SB
HCM Control Delay, s 12.7 0 11.5
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 738 - - - - 565
HCM Lane V/C Ratio 0.432 - - - - 0.019
HCM Control Delay (s) 13.5 0 - - 0 11.5
HCM Lane LOS B A - - A B
HCM 95th %tile Q(veh) 2.2 - - - - 0.1



HCM 6th AWSC County Road 32A Railroad Crossing
3: County Rd 105 & County Rd 32A Cumulative Build AM

10/19/2020 Synchro 10 Report
Fehr & Peers

Intersection
Intersection Delay, s/veh 10.7
Intersection LOS B

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 319 30 20 139 40 20
Future Vol, veh/h 319 30 20 139 40 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 347 33 22 151 43 22
Number of Lanes 1 0 1 0 0 1

Approach WB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left NB      WB
Conflicting Lanes Left 1 0 1
Conflicting Approach Right SB WB      
Conflicting Lanes Right 1 1 0
HCM Control Delay 12 8.7 8.8
HCM LOS B A A
   

Lane NBLn1 WBLn1 SBLn1
Vol Left, % 0% 91% 67%
Vol Thru, % 13% 0% 33%
Vol Right, % 87% 9% 0%
Sign Control Stop Stop Stop
Traffic Vol by Lane 159 349 60
LT Vol 0 319 40
Through Vol 20 0 20
RT Vol 139 30 0
Lane Flow Rate 173 379 65
Geometry Grp 1 1 1
Degree of Util (X) 0.212 0.486 0.094
Departure Headway (Hd) 4.424 4.613 5.203
Convergence, Y/N Yes Yes Yes
Cap 809 781 687
Service Time 2.461 2.65 3.248
HCM Lane V/C Ratio 0.214 0.485 0.095
HCM Control Delay 8.7 12 8.8
HCM Lane LOS A B A
HCM 95th-tile Q 0.8 2.7 0.3



HCM 6th AWSC County Road 32A Railroad Crossing
3: County Rd 105 & County Rd 32A Cumulative Build PM

10/19/2020 Synchro 10 Report
Fehr & Peers

Intersection
Intersection Delay, s/veh 25.8
Intersection LOS D

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 145 60 10 736 50 10
Future Vol, veh/h 145 60 10 736 50 10
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 154 64 11 783 53 11
Number of Lanes 1 0 1 0 0 1

Approach WB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left NB      WB
Conflicting Lanes Left 1 0 1
Conflicting Approach Right SB WB      
Conflicting Lanes Right 1 1 0
HCM Control Delay 11.9 30.9 9.3
HCM LOS B D A
   

Lane NBLn1 WBLn1 SBLn1
Vol Left, % 0% 71% 83%
Vol Thru, % 1% 0% 17%
Vol Right, % 99% 29% 0%
Sign Control Stop Stop Stop
Traffic Vol by Lane 746 205 60
LT Vol 0 145 50
Through Vol 10 0 10
RT Vol 736 60 0
Lane Flow Rate 794 218 64
Geometry Grp 1 1 1
Degree of Util (X) 0.897 0.35 0.1
Departure Headway (Hd) 4.067 5.783 5.656
Convergence, Y/N Yes Yes Yes
Cap 881 626 635
Service Time 2.126 3.786 3.675
HCM Lane V/C Ratio 0.901 0.348 0.101
HCM Control Delay 30.9 11.9 9.3
HCM Lane LOS D B A
HCM 95th-tile Q 12.4 1.6 0.3
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YoYY lo County is requesting interested people offff eff r advice on the preparation of theYolo County is requesting interested people offer advice on the preparation of the
County Road 32A Railroad Crossing Relocation Projo ect Study Reportrr .County Road 32A Railroad Crossing Relocation Project Study Report.

The county is working with the city of Davis, Union Pacific Railroad, the Bike DavisThe county is working with the city of Davis, Union Pacific Railroad, the Bike Davis
group, the YoYY lo County Farm Bureau, the Califoff rnia Public Utilities Commissiongroup, the Yolo County Farm Bureau, the California Public Utilities Commission
and the Sacramento Area Council of Governments to consider a relocation of theand the Sacramento Area Council of Governments to consider a relocation of the
CR32A railroad crossing at CR105 to improve safeff ty.CR32A railroad crossing at CR105 to improve safety.

CR32A is located nortrr h of Interstate 80 and east of the Mace BoulevardCR32A is located north of Interstate 80 and east of the Mace Boulevard
interchange and acts as a frontage road to the YoYY lo Bypass where I-80 becomes ainterchange and acts as a frontage road to the Yolo Bypass where I-80 becomes a
causeway.causeway.

This crossing has a historyr of accidents, despite the implementation of manyThis crossing has a history of accidents, despite the implementation of many
safeff ty countermeasures over many years, according to the county.safety countermeasures over many years, according to the county.

The current study being prepared by T.TT Y.YY Lin International will result in a Projo ectThe current study being prepared by T.Y. Lin International will result in a Project
Study Reportrr to establish alternatives and a prefeff rred option foff r replacing theStudy Report to establish alternatives and a preferred option for replacing the
CR32A railroad crossing at CR105, with a new crossing within two miles east ofCR32A railroad crossing at CR105, with a new crossing within two miles east of
the current crossing.the current crossing.

At-grade and grade-separated crossings will be considered in the reportrr .At-grade and grade-separated crossings will be considered in the report.
Environmental, engineering, safeff ty, and cost considerations will be evaluated foff rEnvironmental, engineering, safety, and cost considerations will be evaluated for
the alternatives. Funding opportrr unities will be reviewed foff r subsequent, futurethe alternatives. Funding opportunities will be reviewed for subsequent, future
construction of the selected, viable alternatives.construction of the selected, viable alternatives.

NEWSNEWSAGRICULTURELLAGRICULTURE

Countytt seeks guidance on CR32ACounty seeks guidance on CR32A
rarr ilrorr ad crorr ssing rerr locationrailroad crossing relocation
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In addition, the study will consider the need foff r improved bikeway connectivityIn addition, the study will consider the need for improved bikeway connectivity
between the existing Class I Bikeway from the city of Davis, which ends at thebetween the existing Class I Bikeway from the city of Davis, which ends at the
CR32A and CR105 intersection, and the Class I Bikeway on I-80 over the YoYY loCR32A and CR105 intersection, and the Class I Bikeway on I-80 over the Yolo
Causeway.Causeway.

For more infoff rmation on this projo ect, including recorded PowerPoint projo ectFor more information on this project, including recorded PowerPoint project
presentation, downloadable site plans of alternatives under consideration, andpresentation, downloadable site plans of alternatives under consideration, and
directions on how to provide comments to the county on the study preparation,directions on how to provide comments to the county on the study preparation,
visit: https://// w// ww.yolocounty.org/community-servrr ices/public-works-division/projo ect-visit: https://www.yolocounty.org/community-services/public-works-division/project-
updates. Written comments from the public will be received by the County until 5updates. Written comments from the public will be received by the County until 5
p.m. on Sept. 4, via email to: ToTT dd.Riddiough@yolocounty.org or mail to: YoYY lop.m. on Sept. 4, via email to: Todd.Riddiough@yolocounty.org or mail to: Yolo
County Departrr ment of Community Servrr ices, Public Works Division ATAA TN: ToTT ddCounty Department of Community Services, Public Works Division ATTN:  Todd
Riddiough, 292 W. Beamer Street, Woodland, 95695.Riddiough, 292 W. Beamer Street, Woodland, 95695.

Due to precautions concerning the spread of COVID-19, an in-person publicDue to precautions concerning the spread of COVID-19, an in-person public
meeting will not be held. Instead, the county will hold an online “open house” onmeeting will not be held. Instead, the county will hold an online “open house” on
Aug. 31, from 5:30 to 7 p.m. Partrr icipants can join at any time during this onlineAug. 31, from 5:30 to 7 p.m. Participants can join at any time during this online
meeting to provide verbal feff edback and ask questions of the projo ect team. A linkmeeting to provide verbal feedback and ask questions of the project team. A link
to this Zoom meeting can be foff und on the projo ect webpage.to this Zoom meeting can be found on the project webpage.

Get your breaking news as it hitsGet your breaking news as it hits
Sign up for Breaking News Email Alerts for updates on the most importantSign up for Breaking News Email Alerts for updates on the most important

crime, public safety and local stories.crime, public safety and local stories.

email

SIGN UP

Woodland DailyWoodland Daily
DemocratDemocrat
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ATTACHMENT H -Alternatives Comparison Matrix 
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