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EXECUTIVE SUMMARY 

This traffic study analyzes existing and future conditions for the intersections of Main Street at Clay Street and 
Main Street at Cedar Ravine Road in downtown Placerville. The project proposes to shift the Main Street / Clay 
Street intersection to the east to create a four-legged intersection at the existing Main Street / Cedar Ravine Road 
intersection. The new intersection configuration was evaluated under both roundabout and signal control 
conditions. This traffic study is part of a preliminary engineering feasibility study to evaluate roadway realignment 
and the Hangtown Creek bridge replacement.  

Currently, PM peak hour delays occur on southbound Clay Street at Main Street. Eastbound queues from the 
Main Street / Cedar Ravine Road intersection in combination with westbound through volume provide infrequent 
gaps for southbound Clay Street vehicles to turn left (eastbound) onto Main Street. Additionally, eastbound Main 
Street traffic turning left onto Clay Street blocks eastbound through traffic, resulting in periodic queues.  

Intersection operations under cumulative (2025) conditions with and without the proposed roadway realignment 
were evaluated using forecasts developed using the El Dorado travel demand forecasting (TDF) model. This 
model was created for the City of Placerville Traffic Impact Fee Study. Traffic operations were analyzed under 
cumulative (2025) conditions for the following four project alternatives. 

• Alternative 1: Roundabout (3-Legged) – Construct a three-legged roundabout at Main Street / Cedar 
Ravine Road and maintain side-street stop control at Main Street / Clay Street. 

• Alternative 2: Roundabout – Realign Clay Street and construct a four-legged roundabout at Main Street / 
Cedar Ravine Road. 

• Alternative 3: No Project – Maintain all-way stop at Main Street / Cedar Ravine Road and side-street stop 
control at Main Street / Clay Street.  

• Alternative 4: Signal – Realign Clay Street and construct a four-legged signalized intersection at Main 
Street / Cedar Ravine Road.  

The analysis results are summarized below and in Table 1.  

• The Clay Street / Main Street intersection currently operates at LOS F during the PM peak hour.  

• Alternative 3: No Project would result in LOS F conditions during the AM and PM peak hours for 
southbound Clay Street at Main Street. 

• Alternative 3: No Project would result in LOS F conditions at Main Street / Cedar Ravine Road during the 
PM peak hour.  

• Alternative 2: Roundabout (with roadway realignment) would result in the best overall system level of 
service and the least delay per vehicle compared to the other project alternatives. 

• To provide full access at the Clay Street / Main Street intersection with LOS E or better conditions, Clay 
Street should be realigned to the east to make a four-legged intersection with Main Street / Cedar Ravine 
Road. 
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TABLE 1 – SUMMARY OF CUMULATIVE (2025) PEAK HOUR ANALYSIS RESULTS 

Intersection Peak 
Hour 

LOS / Average Delay 1 

Alternative 1: 
Roundabout  
(3-Legged) 

Alternative 2: 
Roundabout 

Alternative 3: 
No Project 

Alternative 4: 
Signal 

1. Main Street /  
 Cedar Ravine Road 

AM B / 11 B / 11 C / 20 C / 23 

PM D / 32  C / 18 F / >50 E / 60 

2. Main Street / Clay Street 
AM F / >50 - F / >50 - 

PM F / >50 - F / >50 -  

Notes: LOS = Level of service 
 Bold and underline font indicate LOS F conditions. 
 1. The table lists the LOS (level of service) and average delay (measured in seconds per vehicle) for each intersection.  
Source: Fehr & Peers, 2007 
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1. INTRODUCTION 

BACKGROUND 

This traffic study analyzes existing and future conditions for the intersections of Main Street at Clay Street and 
Main Street at Cedar Ravine Road in downtown Placerville. The project proposes to shift the Main Street / Clay 
Street intersection to the east to create a four-legged intersection at the existing Main Street / Cedar Ravine Road 
intersection. The new intersection configuration was evaluated under both roundabout and signal control. This 
traffic study is part of a preliminary engineering feasibility study to evaluate roadway realignment and the 
Hangtown Creek bridge replacement. 

Figure 1 illustrates the transportation system near the project area. Main Street runs east-west through downtown 
Placerville and parallel to U.S. Highway 50 (US 50). West of the study intersections, motorists can access US 50 
at four locations. Canal Street, Spring Street, and Bedford Avenue are full-access signalized intersections at US 
50. Center Street at US 50 provides eastbound right-in right-out access only. The US 50 / Mosquito Road / 
Broadway and US 50 / Schnell School Road interchanges are to the east of the study intersections.  

Main Street carries approximately 11,600 vehicles a day, nearly 10 percent, occurs during the PM peak hour. In 
combination with Broadway, Main Street is the only continuous local roadway through Central Placerville. On-
street parallel parking, pedestrian crossings, and the lack of turn lanes at side streets and driveways influence the 
carrying capacity of Main Street. The limited capacity of upstream intersections, namely Bedford Avenue / Main 
Street and the US 50 / Mosquito Road / Broadway interchange, constrain the volumes that reach the study 
intersections. 

Clay Street is one of four1 grade-separated US 50 crossings serving Central Placerville. Clay Street primarily 
serves residential properties to the north of US 50, crossing under US 50 and terminating at Main Street. Cedar 
Ravine Road intersects Main Street approximately 150 feet east of Clay Street. Given the close proximity of the 
Clay Street and Cedar Ravine Road intersections, queues from the all-way stop control at Main Street / Cedar 
Ravine Road routinely extend through the Clay Street intersection. In addition, eastbound Main Street left-turn 
vehicles at Clay Street block eastbound through traffic while waiting for an adequate gap to complete the turn. As 
a result, southbound Clay Street vehicles have few opportunities to turn left onto Main Street during the PM peak 
period.    

Downtown Placerville has limited available parking. Surface parking lots and on-street parking are adjacent to the 
study intersections. Project alternatives have been developed with the intention of minimizing parking impacts. 
The El Dorado Trail, a Class I bike path, begins at Clay Street on the north side of Hangtown Creek and continues 
east to Camino. The trail alignment to the west is undeveloped, although it is currently used as a construction 
staging area for the US 50 Operational Improvements Project. 

 

1 The other three grade-separated crossings are Locust Avenue, Main Street, and Carson Road. All are located 
east of Clay Street.  
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PROJECT DESCRIPTION 

The proposed project would realign Clay Street with Cedar Ravine at Main Street to create a four-legged 
intersection. A preliminary engineering feasibility study is currently being prepared to evaluate roadway 
realignment, Clay Street Bridge replacement, and relocation of a statue in the center of the Main Street / Cedar 
Ravine Road intersection. This project is intended to improve roadway safety, reduce congestion, and meet 
current and future traffic needs. Four alternatives have been identified for traffic analysis. Traffic operations were 
analyzed for the following four alternatives under cumulative (2025) conditions. 

• Alternative 1: Roundabout (3-Legged) – Construct a three-legged roundabout at Main Street / Cedar 
Ravine Road and maintain side-street stop control at Main Street / Clay Street. A driveway exists within 
the circulatory roadway that allows right-in entrance only access to the parcel on the southwest corner of 
the intersection. 

• Alternative 2: Roundabout – Realign Clay Street and construct a four-legged roundabout at Main Street / 
Cedar Ravine Road. A driveway exists within the circulatory roadway that allows right-in entrance only 
access to the parcel on the southwest corner of the intersection. 

• Alternative 3: No Project – Maintain all-way stop at Main Street / Cedar Ravine Road and side-street stop 
control at Main Street / Clay Street.  

• Alternative 4: Signal – Realign Clay Street and construct a four-legged signalized intersection at Main 
Street / Cedar Ravine Road.  

Figure 2 illustrates the alternatives under consideration. 

REPORT OUTLINE 

The next section of this report describes the traffic analysis methodology. The third section describes existing 
traffic operations in the study area. The last section covers the analysis of cumulative (2025) conditions and the 
effectiveness of the proposed project alternatives. 
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2. ANALYSIS METHODOLOGY 

DATA COLLECTION 

Morning (7:00 – 9:00 AM) and evening (4:00 – 6:00 PM) peak period traffic counts were collected at the 
Clay Street / Main Street and Cedar Ravine Road / Main Street intersections. The system peak hours were 
identified as 7:30 to 8:30 AM and 4:30 to 5:30 PM, respectively. The peak hour factors were measured as 0.94 
and 0.89 for the AM and PM peak hours, respectively. A peak hour factor is the average volume during the peak 
60 minute period divided by four times the average volume during the peak 15 minute period.  

The intersection turning movement traffic counts for Clay Street / Main Street and Cedar Ravine Road / Main 
Street were collected on Thursday, July 19, 2007, and Tuesday, June 12, 2007, respectively, when the local 
schools were not in session. As a result, the volumes are lower than would be expected at another time of the 
year. To account for this, we utilized available traffic counts at the Mosquito Road / Broadway intersection that 
were taken while school was in session. This intersection was used to determine how taking counts during the 
summer may underestimate the intersection volumes. The summer volumes were 15 percent lower during the AM 
peak period and 18 percent lower during the PM peak period compared to the counts collected in the spring. The 
Clay Street / Main Street peak hour intersection volumes were therefore increased using these percentages to 
estimate the higher “in-school” volumes. Figure 3 presents the existing intersection traffic control, lane 
configurations, and peak hour traffic volumes for both locations.  

Daily traffic counts were available from previous traffic studies and are summarized in Table 2. Appendix A 
contains traffic count data used for this study. 

TABLE 2 – AVERAGE DAILY TRAFFIC VOLUMES 

Street Segment Total Volume1 Date(s) Collected 

Cedar Ravine Road – South of Main Street 10,250 May 16 – 17, 2006 

Clay Street – North of Main Street 1,030 May 24 – 25, 2006 

Main Street – Between Bedford Avenue and 
Clay Street 11,620 October 4, 2006 

Note: 1. Total volume is measured in vehicles per day. 
Source:  Fehr & Peers, 2006 

TRAFFIC OPERATIONS 

Traffic operations at the study intersections are described using the qualitative term “level of service” (LOS). LOS 
is presented on a scale from A to F, with LOS A representing free-flow traffic conditions and LOS F representing 
heavily congested conditions. LOS is a qualitative measure of a number of factors on traffic conditions, including 
speed, travel time, traffic delay, freedom to maneuver, safety, driving comfort, and convenience. 

The study intersections were analyzed using procedures consistent with the Highway Capacity Manual 
(Transportation Research Board, 2000). Table 3 presents the Highway Capacity Manual’s (HCM) delay 



 
 

 6 

Clay Street Realignment Project – Traffic Study Draft Report 
November 24, 2009 

thresholds for unsignalized and signalized intersections that were used to evaluate LOS for the study 
intersections. The LOS for side-street stop-controlled intersections is based on the control delay of the worst stop-
controlled movement for the minor street. The LOS calculations for all-way stop-controlled and signalized 
intersections uses average control delay for all approaches. The LOS reported at roundabout intersections 
reflects the worst approach.  

TABLE 3 – INTERSECTION LOS THRESHOLDS 

LOS 

Average Control Delay1 

Signal Unsignalized 

A < 10 < 10 

B > 10 to 20 > 10 to 15 

C > 20 to 35 > 15 to 25 

D > 35 to 55 > 25 to 35 

E > 55 to 80 > 35 to 50 

F > 80 > 50 

Note: 1. Average delay is measured in seconds per vehicle. 
Source:  Highway Capacity Manual (Transportation Research Board, 2000) 

SimTraffic, a software program capable of simulating traffic operations, was used to identify LOS for each study 
intersection. SimTraffic captures the random nature of driver behavior and models the interaction between 
vehicles in a study network. Traffic simulation better accounts for delays under congested conditions including 
pedestrian crossings, queue blocking, and queue interactions between adjacent intersections when compared to 
traditional analysis methods. 

Since roundabouts are a relatively new form of intersection traffic control in the United States, existing analysis 
tools have not been fully tested. Given the potential limitations of SimTraffic for roundabout analysis, the 
roundabout alternatives were also evaluated using SIDRA, an Australian program typically used for roundabout 
capacity analysis. SimTraffic and SIDRA results were also compared against planning-level analyses from 
FHWA’s roundabout guidelines, the Highway Capacity Manual (2000), and NCHRP 572, a recently released 
study of existing American roundabouts. 

The following assumptions were used to calculate intersection operations under existing and cumulative (2025) 
conditions. 

• The heavy vehicle (truck) percentage was set to two percent. 

• The measured peak hour factors of 0.94 and 0.89 were applied for the existing conditions analysis of the 
AM and PM peak hours, respectively. A peak hour factor of 0.95 was utilized for the cumulative traffic 
analysis for both AM and PM peak hours. 

• For the signal alternative, two pedestrian calls (i.e., pedestrian push button actuations) per hour were 
assumed for each through phase of the signal. Ten conflicting pedestrians per hour were assumed for 
intersection left and right turn movements. 
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SIGNAL WARRANT ANALYSIS 

The peak hour volume traffic signal warrant was evaluated as defined in the California Manual on Uniform Traffic 
Control Devices (Caltrans, 2006). The intersection of Main Street / Cedar Ravine Road meets the peak hour 
warrant during both peak hours. Appendix B contains the warrant worksheets.  

Since the existing peak hour volumes are less than 100 vehicles per hour on the minor street (i.e., the lower 
threshold volume), the Main Street / Clay Street intersection does not meet the peak hour signal warrant. Given 
the short distance between the two intersections (i.e., less than 150 feet), operational impacts need to be 
assessed as a system rather than in isolation.  

While this analysis indicates the potential need for a traffic signal at Main Street / Cedar Ravine Road, it should 
not serve as the only basis for deciding whether and when to install a signal or other form of intersection control. 
Prior to installing a traffic signal, the City’s Traffic Engineer should conduct a detailed safety analysis and 
engineering study to justify installation. Traffic signal benefits versus cost, safety, and operational consequences 
need to be carefully considered. Warrants have not yet been established for roundabout intersections; therefore, 
an equivalent analysis is not possible.  

EVALUATION CRITERIA 

The City of Placerville General Plan Policy Document identifies the following goal and objective pertaining to level 
of service. 

• Goal A: To provide a circulation system that is correlated and adequate to support existing and proposed 
land uses, thereby providing for the efficient movement of goods and services within and through 
Placerville. 

• Policy A.1: The City shall strive to attain the highest possible traffic levels of service consistent with the 
financial resources available and within the limits of technical feasibility. 

This analysis strives to achieve LOS D or better conditions. 
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3. EXISTING CONDITIONS 

STUDY AREA 

The study area includes the following two study intersections. 

1. Cedar Ravine Road / Main Street 

2. Clay Street / Main Street 

The traffic volumes that reach the study intersections are constrained by the limited capacity of upstream 
intersections, namely Bedford Avenue / Main Street and the US 50 / Mosquito Road / Broadway interchange. The 
following roadways provide access in the study area. 

Main Street is an east-west roadway that runs from Forni Road through downtown Placerville to the US 50 / 
Mosquito Road / Broadway interchange to the east. Main Street runs south of, and parallel to, US 50. The 
intersections at Bedford Avenue, Cedar Ravine Road, and Mosquito Road have all-way stop control. Main Street 
has two through lanes with on-street parking west of Clay Street and multiple mid-block pedestrian crossings.  
East of Cedar Ravine Road, parking is restricted on the south side and near the intersection in both sides. Main 
Street was recently rehabilitated to improve drainage and surface conditions in the study area. 

Cedar Ravine Road is a two-lane north-south roadway linking Main Street to Pleasant Valley Road near Bucks 
Bar Road. South of downtown Placerville, Cedar Ravine Road narrows to a rural, mountainous roadway. 

Clay Street is a circuitous two-lane collector roadway primarily serving residential properties north of US 50. Clay 
Street begins at Main Street on the west, crosses under US 50 and terminates at Mosquito Road on the east. 
Clay Street is one of four grade-separated US 50 crossings serving Central Placerville. Clay Street intersects 
Main Street approximately 150 feet west of Cedar Ravine Road. A driveway to a parking lot on the south side of 
Main Street serves as the fourth leg to the Main Street / Clay Street intersection. Parking is permitted along the 
east side on Clay Street north of Hangtown Creek and on both sides of the street north of US 50. North of 
Coleman Street, the demand for parking diminishes, and consequently the roadway has been improved to a two-
lane roadway with raised vertical curbs that preclude on-street parking. 

A 15-foot monument on a granite foundation in the center of the Main Street / Cedar Ravine Road intersection 
limits traffic control options. The intersection is currently all-way stop controlled with eastbound Main Street right 
turns having yield control. Sight distance is limited on the intersection approaches due to little or no building 
setbacks and a skewed intersection alignment. 

Convenient parking is limited in downtown Placerville. Surface parking lots and on-street parking with a two-hour 
limit are provided adjacent to the study intersections. In particular, the City-owned Ivy House Parking Lot exists on 
the north side of Main Street between Clay Street and Cedar Ravine Road. Depending on the project alternative, 
on-street and/or off-street parking capacity will be affected to some degree. 
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OPERATIONS ANALYSIS 

Figure 3 shows the peak hour traffic volumes, lane configurations, and traffic control for existing conditions at the 
study intersections. Table 4 lists the LOS and delay for each study intersection (see Appendix C for detailed 
analysis results). 

TABLE 4 – EXISTING PEAK HOUR OPERATIONS ANALYSIS 

Intersection Control Peak Hour LOS / Average 
Delay1 

Peak Hour 
Signal Warrant2 

1. Main Street / Cedar Ravine Road All-Way Stop 
AM A / 8 Met 

PM C / 23 Met 

2. Main Street / Clay Street Side-Street Stop 
AM C / 18 (SBL) Not Met 

PM F / >50 (SBL) Not Met 

Notes: Bold and underline font indicate LOS F conditions. 
SBL = Southbound left turn 

 1. The table lists the LOS (level of service) and average delay (measured in seconds per vehicle) for each intersection.  For 
 side-street stop-controlled intersections, the table shows the LOS and control delay for the worst movement. 

 2. For stop-controlled intersections, the peak hour volume traffic signal warrant was evaluated as defined in the California 
 Manual on Uniform Traffic Control Devices (Caltrans, 2006). 

Source: Fehr & Peers, 2007 

Under existing conditions, southbound Clay Street operates at LOS F during the PM peak hour. Eastbound 
queues develop at the Main Street / Cedar Ravine Road intersection that occasionally extend through the Main 
Street / Clay Street intersection (see Exhibits 1 and 2). Traffic turning left from eastbound Main Street to Clay 
Street blocks eastbound through traffic while waiting for an adequate gap in westbound traffic to complete the 
turn. As a result, southbound Clay Street left-turn traffic has few gaps in which to complete the turn during the PM 
peak hour. The southbound Clay Street delay is less during the AM peak hour since conflicting traffic volumes are 
relatively low. 

  

 Exhibit 1 – Eastbound Main Street  Exhibit 2 – Eastbound Main Street traffic  
 at Cedar Ravine Road queue at Clay Street / parking lot
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The Main Street / Cedar Ravine Road intersection operates acceptably under existing traffic control during both 
peak hours (see exhibits 3 and 4). Although the intersection operates at LOS C during the PM peak hour, the 
eastbound approach operates at LOS E given the influence of the adjacent Clay Street intersection (i.e., delays 
incurred by eastbound volume in combination with lane blockage). 

  

 Exhibit 3 – Looking southeast from north Exhibit 4 – Northbound Cedar Ravine Road at 
 side of Main Street at Cedar Ravine Road Main Street – monument and building setback 

Accident data was provided by the City for January 2004 through September 2007. Ten total accidents have 
occurred. Three were single vehicle collisions with fixed objects (e.g., median, light pole) and two others appear to 
be parking related (e.g., hitting parked car while parking or turning from a driveway). The remaining five accidents 
were rear-end accidents occurring at the intersections. It is not known if any accidents resulted in injuries. Seven 
of the ten accidents occurred in 2007, which suggests that the accident rate is increasing. 

BICYCLE, PEDESTRIAN, AND TRANSIT FACILITIES 

Transit services are provided by El Dorado County Transit Authority. Multiple routes (e.g., Placerville Express, 
Placerville East, and Placerville West) cross through the study area. All operate on weekdays with one-hour 
headways between roughly 7:00 AM and 6:00 PM. The El Dorado County Transportation Commission recently 
began a five-year Short Range Transit Plan for Western El Dorado County, which may include changes to route 
alignment or frequency through the study area. Main Street is the most direct path between two transit centers:  
the Placerville Station Transfer Center and the Missouri Flat Transfer Center. 

Both Cedar Ravine Road and Main Street have existing 4-foot sidewalks near the study intersections. East of 
Cedar Ravine, Main Street sidewalks have been recently improved. Clay Street has a 4-foot sidewalk on the west 
between Hangtown Creek and Main Street; however, the sidewalk grade is at roadway level, which provides no 
vertical separation for pedestrians (see Exhibit 5). The east side of Clay Street has no sidewalk south of the 
creek. North of the creek, raised sidewalks exist on both sides for a short distance through the US 50 under 
crossing, after which the sidewalk on the west side terminates but continues on the east (see Exhibit 6). 

Ladder-striped marked crosswalks exist on all three roadways, approximately 75 to 100 feet before the STOP 
lines at the Main Street / Cedar Ravine Road intersection (see Exhibits 7 and 8).   
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 Exhibit 5 – Looking southbound on Clay Street Exhibit 6 – Northbound Clay Street 
 towards Main Street at US 50 

  

 Exhibit 7 – Marked crosswalk on  Exhibit 8 – Marked crosswalk on 
 Cedar Ravine Road south of Main Street Main Street at Clay Street 

The El Dorado Trail, a Class I bike path, begins at Clay Street on the north side of Hangtown Creek and continues 
east to Camino. The trail alignment to the west is undeveloped and is currently used as a construction staging 
area for the US 50 Operational Improvements Project. The El Dorado Transportation Commission has identified 
this segment as the top priority segment2 (see Exhibits 9 and 10). 

The study area does not have on-street Class II bicycle lanes. Sufficient right-of-way is not available to provide 
Class II bicycle lanes and maintain on-street parking on Clay Street, Cedar Ravine Road, or on Main Street west 
of Clay Street. 

                                                      
2 Prioritized Class I Bike Path Segments – The El Dorado Trail / SPTC graphic available on the following Web 
site: http://www.edctc.org/images/EDTrailMap_priority_sections.pdf 
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 Exhibit 9 – Existing Class I trail  Exhibit 10 – Proposed Class I alignment 
 looking east from Clay Street looking west from Clay Street 
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4. CUMULATIVE CONDITIONS 

TRAFFIC FORECASTS 

The design year traffic forecasts for the study intersections were developed using the travel demand forecasting 
(TDF) model developed for the City of Placerville Traffic Impact Fee Study.  

A review of the TDF model output revealed that decreases were forecasted on certain turning movements at the 
Cedar Ravine Road / Main Street intersection along with large increases in the east and west through 
movements. This can be attributed to high forecasted traffic volume on US 50, which causes traffic to divert to 
Broadway and Main Street. However, the traffic that diverts was too high given intersection capacity in the 
downtown area. The model was adjusted to make Broadway a less attractive path so that the diversion from US 
50 would be less. 

Both the base year and cumulative year models required network updates. Neither scenario included the existing 
US 50 ramps on Broadway east of the project. The existing westbound on-ramp, westbound off-ramp, and 
eastbound off-ramp were added, but the closed eastbound on-ramp was not included.  Additionally, the US 50 
operational improvements now under construction were added to the model. These improvements include the 
extension of Placerville Drive to Main Street and the addition of the third eastbound lane on US 50 from Canal 
Street through Bedford Avenue. 

The raw traffic volume forecasts for the base and cumulative year model runs were adjusted to account for model 
error. The adjustment process involved calculating the difference between the base model volume estimate and 
the cumulative model volume forecast. This growth increment was added to the recent counts obtained at the 
study intersections to develop adjusted cumulative year forecasts. 

This adjustment recognizes that models are effective at forecasting changes but may not always perfectly match 
base year conditions. The growth increment was not reduced between 2005 and 2025 to account for traffic growth 
that may have occurred between the base year of 2005 and the 2007 counts. By not reducing the increment, the 
potential for underestimating future traffic volumes is minimized. 

Figures 4 through 7 show the peak hour traffic volumes, lane configurations, and traffic control for cumulative 
(2025) conditions for the four study alternatives. The movements with the highest volume growth are on 
northbound Cedar Ravine Road during the AM peak hour (57 percent) and westbound Main Street during the PM 
peak hour (54 percent). 
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OPERATIONS ANALYSIS 

The operations analysis for cumulative conditions used the SimTraffic model developed for the existing conditions 
analysis and the additional roundabout analysis tools described in Section 2. Intersection operations were 
analyzed for the four alternatives under cumulative (2025) conditions. The cumulative analysis assumes an 
unconstrained traffic roadway network (i.e., all forecasted traffic enters the study intersections). In actuality, 
volumes may be “metered” or regulated by the capacity of upstream intersections or roadway segments, which 
would improve reported delay and LOS at the study intersections. Table 5 lists the LOS and delay by alternative 
(see Appendix D for detailed analysis results).  

TABLE 5 – CUMULATIVE (2025) PEAK HOUR OPERATIONS ANALYSIS 

Intersection Control Peak Hour  Delay1 LOS 

Alternative 1: Roundabout (3-Legged) 

1. Main Street / Cedar Ravine Road Roundabout 
AM 10 (WB) A 

PM 31 (EB) D 

2. Main Street / Clay Street Side-Street Stop 
AM >50 (SBL) F 

PM >50 (SBL) F 

Alternative 2: Roundabout with Clay Street Realignment 

1. Main Street / Cedar Ravine Road Roundabout 
AM 11 (WB) B 

PM 18 (WB) C 

Alternative 3: No Project 

1. Main Street / Cedar Ravine Road All-Way Stop 
AM 20 C 

PM >50 F 

2. Main Street / Clay Street Side-Street Stop 
AM >50 (SBL) F 

PM >50 (SBL) F 

Alternative 4: Traffic Signal with Clay Street Realignment 

1. Main Street / Cedar Ravine Road Signal 
AM 23 C 

PM 60 E 

Notes: LOS = Level of service 
 SBL = Southbound Left Turn 
 WB = Westbound 
 EB = Eastbound 
 Bold and underline font indicate LOS F conditions. 

1. The table lists average delay (measured in seconds per vehicle) for each intersection.  At signalized and all- way stop-
controlled intersections, delay and LOS are based on average delay per vehicle for the overall intersection. At side-street 
stop-controlled intersections, delay and LOS are based on the worst stop-controlled movement from the side street. At 
roundabout intersections, delay and LOS are based on the worst approach. 

Source: Fehr & Peers, 2007 
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A queue length analysis was also performed for the study alternatives. Queue lengths reported in Table 6 reflect 
the 95 percent queue length by approach reported in SimTraffic. For alternatives 1 and 3, the eastbound Main 
Street queues extend through the upstream Clay Street intersection. The reported values noted in bold in Table 6 
below conservatively assume that the downstream queue at Clay Street is associated with the queue from the 
Main Street / Cedar Ravine Road intersection and have been accounted for in the reported queue length. 
Occasionally, an eastbound left turning vehicle on Main Street waiting for a gap to turn northbound on Clay Street 
will generate an eastbound queue independent of the Main Street / Cedar Ravine Road intersection.  

TABLE 6 – CUMULATIVE (2025) PEAK HOUR 95% QUEUE LENGTH (FEET) 

Intersection Peak Hour Northbound Southbound Eastbound Westbound

Alternative 1: Roundabout (3-Legged) 

1. Main Street / Cedar Ravine Road 
AM 165 - 235 230 

PM 220 - 667 345 

2. Main Street / Clay Street 
AM 55 235 160 50 

PM 75 535 570 80 

Alternative 2: Roundabout with Clay Street Realignment 

1. Main Street / Cedar Ravine Road 
AM 165 70 110 215 

PM 275 85 255 465 

Alternative 3: No Project 

1. Main Street / Cedar Ravine Road 
AM 405 - 285 270 

PM 205 - 1,225 1,625 

2. Main Street / Clay Street 
AM 45 230 180 80 

PM 105 575 1,110 100 

Alternative 4: Traffic Signal with Clay Street Realignment 

1. Main Street / Cedar Ravine Road 
AM 340 70 230 345 

PM 530 85 770 865 

Note: Bold and underline font indicates locations where the queue exceeds available storage and extends through the Clay Street 
intersection.  

Source: Fehr & Peers, 2007 
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The following are key findings from the SimTraffic operations analysis. 

• Alternative 3: No Project 

− LOS F conditions would occur during both the AM and PM peak hours for southbound Clay Street at 
Main Street resulting in several minutes of delay.  

− LOS F conditions would occur at Main Street / Cedar Ravine Road during the PM peak hour. The 
greatest delay would occur on the westbound approach. 

• Alternative 2: Roundabout (with roadway realignment) 

− LOS B and LOS C conditions are expected in the AM and PM peak hours, respectively. 

− During the PM peak hour, the westbound approach would experience the highest delay. 

• Alternative 4: Signal (with roadway realignment) 

− LOS C conditions would occur during the AM peak hour. The overall intersection would operate at 
LOS E during the PM peak hour. The worst movement, the westbound left turn, would operate at 
LOS F.  

− For comparison purposes, all-way stop control was also evaluated with the roadway realignment. 
Intersection operations would worsen to LOS F conditions with three to five minute delays. 

• Alternative 1: Roundabout (3-Legged)  

− Similar to No Project conditions, LOS F conditions and several minutes of delay would occur during 
the PM peak hour for southbound Clay Street at Main Street.  

− During the PM peak hour, the Main Street / Cedar Ravine Road intersection would operate at LOS D, 
which is an improvement over No Project conditions.  

− Given the traffic patterns in the study area, the three-legged roundabout (Alternative 1) would have 
longer delays than the four-legged roundabout (Alternative 2). 

Alternative 2 would have the best overall system LOS and lowest delay per vehicle compared to the other project 
alternatives.  During all other hours including the AM peak hour, a roundabout would have lower delay than all-
way stop or signal control. The continuous flow in a roundabout allows vehicles to proceed without stopping if an 
adequate gap exists, whereas stop-control requires all vehicles to stop, and signal control requires some 
approaches to wait for a green indication before proceeding. 

To confirm the SimTraffic roundabout analysis results, additional analysis was conducted using SIDRA and 
compared against planning-level analyses from FHWA’s roundabout guidelines, the Highway Capacity Manual 
(2000), and NCHRP 572, a recently released study of existing American roundabouts. SIDRA and NCHRP 572 
tend to yield conservative results more representative of “opening day” (existing plus project conditions) due to 
American driver unfamiliarity with modern roundabouts. By design year conditions, drivers will have become more 
familiar with roundabouts which should lead to higher capacities that reflect the observed capacities in other 
countries. 

Table 7 contains the results of the comparative analysis for Alternative 1: Roundabout (3-Legged). During the PM 
peak hour, the westbound approach experiences the greatest delay when the Cedar Ravine / Main Street 
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intersection is considered as an isolated intersection. SimTraffic is a system-wide analysis tool, so the analysis 
takes into account the eastbound delay at Clay Street. As a result, the eastbound approach would actually have 
higher delay than westbound. All methodologies but NCHRP 572 have LOS C or better conditions overall and 
LOS D or better conditions for the worst approach. SIDRA and NCHRP 572 also report an intersection volume-to-
capacity (V/C) ratio greater than 0.85 and a worst approach V/C ratio near 1.0. FHWA guidance suggests that 
roundabouts should be designed to accommodate a V/C ratio at or below 0.85. In order to mitigate the condition, 
an additional westbound through lane would be required through the roundabout intersection. The mitigation is 
not feasible or practical given right of way constraints and the two lane roadway configuration of Main Street. 

TABLE 7 – ANALYSIS METHOD COMPARISON – ALTERNATIVE 1: ROUNDABOUT (3-LEGGED) 

Methodology Peak Hour 
Overall  

Delay1 / LOS 
Worst Approach 

Delay2 / LOS 

SimTraffic 
AM 8 / A 11 / B (WB) 

PM 19 / C 32 / D (EB) 

SIDRA 
AM 11 / B 18 / C (WB) 

PM 22 / C 34 / D (WB) 

FHWA 
AM 8 / A 11 / B (WB) 

PM 14 / B 18 / C (WB) 

HCM 2000 
AM 13 / B 16 / C (WB) 

PM 19 / C 22 / C (WB) 

NCHRP 572 
AM 18 / C 23 / C (WB) 

PM 34 / D 46 / E (WB) 

Notes: LOS = Level of service 
 WB = Westbound 
 Bold and underline font indicate LOS F conditions. 
 1.  Delay and level of service based on average delay (seconds per vehicle) 
Source: Fehr & Peers, 2007 
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Table 8 contains the results of the comparative analysis for Alternative 2: Roundabout (with Clay Street 
realignment). During the PM peak hour, the westbound approach is consistently calculated as the critical 
approach, given 760 vehicles per hour entering the roundabout circulating with 380 vehicles per hour circulating 
within the roundabout. Except for NCHRP 572, all methodologies show LOS D or better conditions overall. Both 
SIDRA and NCHRP 572 show the worst approach to have LOS F conditions. SIDRA and NCHRP 572 also report 
an intersection volume-to-capacity (V/C) ratio greater than 0.85 and a worst approach V/C ratio over 1.0. FHWA 
guidance suggests that roundabouts should be designed to accommodate a V/C ratio at or below 0.85. In order to 
mitigate the condition, an additional westbound through lane would be required through the roundabout 
intersection. The mitigation is not feasible or practical given the right of way constraints and the two lane roadway 
configuration of Main Street. 

TABLE 8 – ANALYSIS METHOD COMPARISON – ALTERNATIVE 2: ROUNDABOUT 

Methodology Peak Hour 
Overall  

Delay1 / LOS 
Worst Approach 

Delay1 / LOS 

SimTraffic 
AM 8 / A 11 / B (WB) 

PM 14 / B 18 / C (WB) 

SIDRA 
AM 12 / B 20 / C (WB) 

PM 32 / D 53 / F (WB) 

FHWA 
AM 9 / A 11 / B (WB) 

PM 17 / C 22 / C (WB) 

HCM 2000 
AM 14 / B 16 / C (WB) 

PM 22 / C 28 / D (WB) 

NCHRP 572 
AM 19 / C 26 / D (WB) 

PM 45 / E 65 / F (WB) 

Notes: LOS = Level of service 
 WB = Westbound 
 Bold and underline font indicate LOS F conditions. 

 1.  Delay and level of service based on average delay (seconds per vehicle) 
Source: Fehr & Peers, 2007 

 

BICYCLE, PEDESTRIAN, AND TRANSIT IMPACTS 

All build alternatives (Alternatives 1, 2 and 4) propose to improve bicycle and pedestrian facilities in the project 
area by providing raised sidewalks along Clay Street. Class II bike lanes are proposed along Clay Street north of 
the roundabout intersection by removing existing on-street parking. All build alternatives improve access to the 
Class I El Dorado Trail north of Hangtown Creek.     

The roundabout alternatives (Alternatives 1 and 2) decrease pedestrian exposure to conflicting traffic through the 
introduction of splitter islands, which provide a refuge area so that pedestrians cross only one lane of traffic at a 



 
 

 24 

Clay Street Realignment Project – Traffic Study Draft Report 
November 24, 2009 

time. Through movement vehicle speeds are inherently slower at roundabout intersections compared to 
signalized intersections, which would also increase pedestrian safety. Pedestrian crossings are generally located 
20 to 25 feet from the circulatory roadway at single lane roundabout locations. By design, the roundabout 
alternatives place pedestrian crossings where they are anticipated. However, since pedestrian crossings at 
roundabouts are uncontrolled, vision-impaired pedestrians have a more difficult time crossing the street when 
compared to traditional signalized intersections. Audible queues associated with deceleration and braking are not 
as obvious at roundabout intersections given continuous traffic flow. 

Alternative 4: Signal improves pedestrian safety by moving the existing crosswalk on Cedar Ravine Road to the 
intersection of Main Street, with the creation of a “pork chop” refuge island. Signalization also allows for controlled 
pedestrian crossings, which are often considered safer than uncontrolled crossings. Devices such as audible 
messages and push button vibration are available to assist visually impaired pedestrians with crossing at 
signalized intersections. Countdown displays may also reduce vehicle-pedestrian collisions, which are caused by 
pedestrians crossing at inappropriate times.  

The El Dorado County Transit Authority provides fixed-route transit service through the study area. The El Dorado 
County Transportation Commission began a five-year Short Range Transit Plan for Western El Dorado County, 
which may include changes to route alignment or frequency through the study area. Since transit operates in 
shared right-of-way, transit is subject to the same LOS experienced by general traffic. Roundabouts are designed 
to accommodate a city bus on all movements. 

EMERGENCY VEHICLE IMPACTS 

All build alternatives would be designed to accommodate the largest emergency response vehicle likely to pass 
through the study area. For Alternatives 1 and 2, large emergency vehicles would mount the truck apron adjacent 
to the central island to complete some turning movements at the roundabout. Emergency response times are not 
expected to be significantly reduced under any build alternative when compared to No Project conditions. 
Emergency response circulation may improve through the study area commensurate with the expected reduction 
in overall intersection delay. 

PARKING IMPACTS 

All build alternatives would affect parking supply. Currently, 73 spaces are available in the public parking lot 
located north of Main Street and east of Clay Street based on a parking space impact evaluation conducted by 
Quincy Engineering, Inc. The realignment of Clay Street (Alternatives 2 and 4) bisects the existing parking lot. 
These alternatives include constructing a new lot on the northwest corner of the intersection in space made 
available with the realignment. Alternative 2: Roundabout results in a net parking loss of approximately 16 
spaces, which is the greatest of any alternative. Further analysis and design is needed to determine the exact 
number of spaces that can be replaced at the existing Ivy House lot location.  Nearby (offsite) locations may be 
available for new or reconfigured parking to replace displaced parking. 
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