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1. INTRODUCTION

This study analyzes the transportation impacts of the proposed Washington / Andora Widening Project 
(“Proposed Project”), which would widen approximately 0.75-miles of Washington Boulevard from two 
to four travel lanes from north of Sawtell Road/Derek Place to approximately 500 feet south of Pleasant 
Grove Boulevard.  The study analyzes transportation conditions under Existing Conditions and 
Cumulative (2035) conditions.  

PROJECT DESCRIPTION 

The project would widen Washington Boulevard in Roseville, CA from two to four travel lanes between 
Sawtell Road/Derek Place and Pleasant Grove Boulevard, resulting in a continuous four-lane divided 
roadway.  This would involve restriping and widening the roadway primarily to the east.  The widening 
also includes improvements to the existing Union Pacific Railroad (UPRR) Andora Underpass bridge 
and stream culverts to accommodate the wider cross-section. If grant funding is obtained, the project 
could also construct a traffic signal for bicycle and pedestrian connectivity at the Washington 
Boulevard/Kaseberg Drive intersection. 

The widening would also include the following improvements to other travel modes in the corridor: 

 The project would result in continuous Class II bike lanes (i.e., on-street with appropriate
signing and striping) on both sides of Washington Boulevard between Sawtell Road/Derek
Place and Pleasant Grove Boulevard.

 A new sidewalk and a new segment of Class I (i.e., off-street) Multi-Use Path would be
constructed on the west side of the roadway between Kaseberg Drive, the Power line corridor
and Diamond Oaks Road/Emerald Oak Road, thereby resulting in a continuous pedestrian
facility between Sawtell Road/Derek Place and Pleasant Grove Boulevard.

 The project would expand an existing Class I (i.e., off-street) Multi-Use Path located on the east
side of the roadway.  After construction, it would extend parallel to Washington Boulevard
from Derek Place/Sawtell Road to Pleasant Grove Boulevard, providing an alternative to the
existing Class I path that connects to Derek Place.
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The project would not alter the existing bus turnout located in the southbound direction of 
Washington Boulevard south of Pleasant Grove Boulevard. 

STUDY AREA 

The study area extends along the Washington Boulevard corridor from Pleasant Grove Boulevard to 
Junction Boulevard.  The following study intersections located along the corridor were selected for 
study (refer to Figure 1):  

1. Washington Boulevard/Pleasant Grove Boulevard 
2. Washington Boulevard/Diamond Oaks Road 
3. Washington Boulevard/Kaseberg Drive (private) 
4. Washington Boulevard/Sawtell Road 
5. Washington Boulevard/Junction Boulevard 

Although the proposed widening would not extend through study intersections 1, 4, and 5, they were 
included in the study area because of the potential that the project would result in a shift in traffic 
away from other roadways, thereby adding traffic to these facilities. 

For the analysis of temporary impacts associated with construction-related closures of Washington 
Boulevard, the study area has been expanded to include key intersections along Foothills Boulevard, 
Pleasant Grove Boulevard, and Roseville Parkway.  

Figure 1 shows six elementary or middle schools located in the vicinity of the proposed widening.  This 
figure also shows the locations of golf courses and fire stations in the vicinity.  Although not shown on 
Figure 1, Roseville High School, which is located beyond the limits of the map at the terminus of Sierra 
Boulevard at Tiger Way, is frequented accessed via Washington Boulevard.  
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ANALYSIS SCENARIOS 

The following scenarios are analyzed in this report to evaluate the effects of the proposed project: 

 Existing Conditions - represents the existing setting upon which project-specific impacts are 
evaluated. 

 Existing Plus Project Conditions - represents existing conditions with the Washington / Andora 
Widening Project. 
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 Cumulative (2035) No Project Conditions – assumes development of reasonably foreseeable 
land uses throughout the region and assumes planned City of Roseville roadway system 
improvements but without the Washington / Andora Widening Project.  

 Cumulative (2035) Plus Project Conditions – assumes Cumulative (2035) No Project conditions 
but with the Washington / Andora Widening Project. 

This report also evaluates temporary construction-related closures of Washington Boulevard, including 
operational results for the two preferred options. 

ANALYSIS METHODS 

LEVEL OF SERVICE (LOS) 

Level of Service (LOS) is a qualitative measure of traffic operating conditions whereby a letter grade, 
from A (the best) to F (the worst), is assigned.  These grades represent the perspective of drivers and 
are an indication of the comfort and convenience associated with driving.  In general, LOS A represents 
free-flow conditions with no congestion, and LOS F represents severe congestion and delay under 
stop-and-go conditions. Table 1 contains information for intersection LOS criteria. 

SimTraffic is micro-simulation software used to analyze the study intersections for all scenarios. Per 
standard practice, ten SimTraffic runs were conducted and averaged for the reported results consistent 
with the methodology described in the 2010 Highway Capacity Manual (HCM). SimTraffic is 
appropriate for this analysis because it accounts for queue spillbacks, considers the effect of 
coordinated signal timing along Pleasant Grove Boulevard, and appropriately assigns delay to 
bottleneck intersections. 

For signalized intersections, the average delay and LOS is reported for the weighted average of all 
movements at the intersection.  For side-street stop-controlled intersections, the average delay and 
LOS is reported both for the entire intersection as well as the minor-street movement with the greatest 
delay. 
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TABLE 1: SIGNALIZED INTERSECTION LOS CRITERIA 

Level of Service Description (for Signalized Intersections) 

Average Delay  
(seconds per vehicle) 

Signalized 
Intersections 

Unsignalized 
Intersections 

A Operations with very low delay occurring with favorable 
progression and/or short cycle length. ≤ 10.0 ≤ 10.0 

B Operations with low delay occurring with good 
progression and/or short cycle lengths. >10.0 to 20.0 > 10.0 to 15.0 

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

> 20.0 to 30.0 > 15.0 to 25.0  

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. 

> 35.0 to 55.0 > 25. 0 to 
35.0 

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

> 55.0 to 80.0 >35.0 to 50.0 

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

> 80.0 > 50.0 

Source: 2010 Highway Capacity Manual. 

 

AVERAGE DAILY TRAFFIC (ADT) 

Average Daily Traffic (ADT) is a valuable metric used to evaluate the traffic volume on a roadway 
compared to its capacity. ADT is the sum of all trips in each direction of a roadway segment over a 24-
hour period. Comparison of “No Project” and “Plus Project” ADT can provide understanding of the 
overall impacts of a project on the roadway system. ADT is typically an estimate of mid-week traffic 
(Tuesday, Wednesday, or Thursday) while schools are in session.   

Note that while the City of Roseville reports ADT on its roadways, the City does not use an ADT-based 
LOS metric. The City evaluates LOS at signalized intersections only because intersections dictate overall 
operations of the City's roadway system. 
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SIGNIFICANCE CRITERIA 

The City of Roseville’s Level of Service policy calls for maintaining a LOS C standard at a minimum of 
70 percent of all signalized intersections in the City during the AM and PM peak hours.  The City 
Council, following a public hearing, may determine, on a case-by-case basis that "extraordinary" 
improvements are not feasible or desirable and may relax the LOS C standard for a particular 
intersection.   

The City’s LOS policy is not applicable for unsignalized intersections.  Average delay and LOS results 
are provided at those facilities for information purposes. 

The project would have a significant impact if it would: 

ROADWAY SYSTEM 

1. Cause a signalized intersection in Roseville to be degraded as follows under Existing or 
Cumulative (2035) conditions during the AM or PM peak hours: 

o For intersections operating at LOS C or better: worsen operations to LOS D or worse. 
o For intersections that operate at less than LOS C: cause operations to further worsen by 

one or more service levels. 
o For intersections that operate at LOS F: cause intersection delay to worsen by 12.5 seconds 

or greater. 
2. Cause the overall percentage of signalized intersections throughout the City of Roseville 

operating at LOS C or better during the AM and PM peak hours to fall below 70 percent.  

Since the City Council approved the Amoruso Ranch Specific Plan in mid-2016 (along with a 2035 
horizon year and changes in intersection analysis methods), the City’s General Plan now reflects a 
revised list of intersections that would operate at LOS D or worse during the AM and PM peak hours.  
This list of intersections includes the Washington Boulevard/Pleasant Grove Boulevard intersection, 
which is predicted to operate at LOS D during the PM peak hour under Cumulative (2035) conditions.  
All other signalized study intersections were predicted to operate at LOS C or better. 

BICYCLE SYSTEM 

 Not meet the policies and guidelines of Roseville’s Bicycle Master Plan. 
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PEDESTRIAN SYSTEM 

 Interfere with the operation of an existing pedestrian facility or preclude the construction of a 
planned pedestrian facility.  

TRANSIT SYSTEM 

 Have a negative impact on transit operations, travel times, and/or circulation. 

CONSTRUCTION-RELATED TRAFFIC IMPACTS 

 Degrade an intersection to an unacceptable level of operations. 

 Cause inconveniences to motorists due to prolonged street closures. 

 Result in increased frequency of potential conflicts between vehicles, pedestrians, and 
bicyclists. 

EMERGENCY VEHICLE ACCESS IMPACTS 

 Result in inadequate emergency vehicle access. 
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2. EXISTING CONDITIONS 

This chapter analyzes existing conditions within the study area including the roadway, bicycle, 
pedestrian, and transit systems.  

ROADWAY SYSTEM 

Within the study area, Washington Boulevard is primarily a two-lane arterial roadway with a posted 
speed limit of 45 mph.  As noted previously, it has an 85th percentile vehicle speed of 51 mph based 
on a survey conducted by the City of Roseville in January 2014. 

Washington Boulevard transitions from four to two travel lanes a short distance south of Pleasant 
Grove Boulevard.  Similarly, it transitions from four to two travel lanes a short distance north of Sawtell 
Road/Derek Place.  As the image below depicts, Washington Boulevard is a two-lane undivided 
roadway with limited shoulders at the UPRR Andora underpass.  Figure 2 shows the existing number 
of travel lanes along segments of Washington Boulevard and on other nearby roadways. 

 

 
View of northbound Washington Boulevard at UPRR Andora Underpass 
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Figure 3 displays existing weekday AM and PM peak hour turning volumes and lane configurations at 
the study intersections.  At most study intersections, the AM peak hour occurred from 7:30 – 8:30 AM, 
and the PM peak hour occurred from 4:45 to 5:45 PM. 

The City of Roseville provided traffic count data at the four signalized study intersections for three 
different weekdays in April 2015 from their ITS traffic count database.  Fehr & Peers conducted traffic 
counts at the unsignalized Washington Boulevard/Kaseberg Drive intersection in May 2016.  The 
segment volumes (i.e., north and south of Kaseberg Drive) collected in May 2016 were compared to 
the averaged April 2015 counts.  The comparison showed somewhat greater volumes during the May 
2016 counts versus the April 2015 counts. This growth may be due to a variety of factors ranging from 
new land uses in the area, increased congestion on parallel facilities, and seasonal variations in traffic 
demand.  The through movements at intersections #1, #2, #4, and #5 were increased from the 
observed April 2015 values as appropriate to reflect this traffic growth, thereby enabling these volumes 
to represent May 2016 conditions. 

The ADT on Diamond Oaks Road and Washington Boulevard was collected and compared for 
conditions when nearby schools are both in session and out of session.  Table 2 shows the results for 
Diamond Oaks Road, while Table 3 shows the results for Washington Boulevard.  As shown, the ADT 
on Washington Boulevard increases by five percent, and the ADT on Diamond Oaks Road increases by 
20 percent when school is in session. 

 
TABLE 2: DIAMOND OAKS ROAD - EXISTING AVERAGE DAILY TRAFFIC 

Segment Count Date Average Daily Traffic (ADT) 

School Out of Session 

Diamond Oaks Road east of 
Washington Boulevard 

Tuesday, August 2, 2016 4,400 
Wednesday, August 3, 2016 4,400 
Thursday, August 4, 2016 4,700 
Average 4,500 

School In Session 

Diamond Oaks Road east of 
Washington Boulevard 

Wednesday, August 17, 2016 5,100 
Thursday, August 18, 2016 5,600 
Average 5,400 (20% increase) 

Notes: 
1. Data collected on Tuesday, August 16th was not used because of malfunction of Washington Boulevard/Pleasant 

Grove Boulevard traffic signal, which caused atypical traffic patterns. 
2. Source: City of Roseville ITS Traffic count database. 
3. Values rounded to the nearest 100 vehicles. 

Source:     Fehr & Peers, 2016. 
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TABLE 3: WASHINGTON BOULEVARD - EXISTING AVERAGE DAILY TRAFFIC 

Segment Count Date Average Daily Traffic (ADT) 
School Out of Session 

Washington Boulevard south 
of Diamond Oaks Road  

Tuesday, August 2, 2016 19,000 
Wednesday, August 3, 2016 19,200 
Thursday, August 4, 2016 19,800 
Average 19,300 

School In Session 

Washington Boulevard south 
of Diamond Oaks Road 

Wednesday, August 17, 2016 19,900 
Thursday, August 18, 2016 20,700 
Average  20,300 (5% increase) 

Notes: 
1. Data collected on Tuesday, August 16th was not used because of malfunction of Washington Boulevard/Pleasant 

Grove Boulevard traffic signal, which caused atypical traffic patterns. 
2. Source: City of Roseville ITS Traffic count database. 
3. Values rounded to the nearest 100 vehicles. 

Source:     Fehr & Peers, 2016. 

 

Figure 4 shows the existing ADT at multiple locations along Washington Boulevard, Pleasant Grove 
Boulevard, Diamond Oaks Road, and Junction Boulevard.  The ADT estimates were obtained as follows: 

 The ADT on Pleasant Grove Boulevard and Junction Boulevard were based on data provided 
by the City of Roseville in April 2015.   

 The ADT estimate shown on Figure 4 on Washington Boulevard south of Diamond Oaks Road 
is based on the average value shown in Table 3 (while schools are in session).  The ADT 
estimates on the other segments were derived by factoring the daily traffic volume based on 
how the AM and PM peak hour volume differ for each given segment. 

The ADT on Washington Boulevard (20,300 to 22,100 within the widening limits) represents a 
substantial amount of traffic for a two-lane undivided roadway to accommodate. 
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Figure 5 shows the general directionality of trips entering and exiting each end of the Washington 
Boulevard corridor, which reflect conditions with school in session.  These estimates were derived by 
the AM and PM peak hour turning movements and should be considered to provide a general trend 
of travel behavior.   As shown, about three-quarters of the trips on the south end of the corridor are 
continued through trips on Washington Boulevard south of Junction Boulevard.  In contrast, about half 
of the trips on the north end of the corridor either turn left or right from Pleasant Grove Boulevard.  

Figure 6 displays a comparison of existing travel times on potential parallel/alternative routes to 
Washington Boulevard.  This data was compiled primarily to assist in the evaluation of how various 
construction closure scenarios may affect a redistribution of existing traffic.  Data is shown for the PM 
peak hour since this period has the greatest overall traffic volumes and amount of potentially diverted 
traffic. The travel time runs were conducted while schools were not in session because the majority of 
construction-related closures would occur during the summer when schools are not in session. This 
data is reported in this chapter because it pertains to existing conditions.  However, its meaning and 
applicability to construction closures are discussed in detail in Chapter 5. 

INTERSECTION OPERATIONS 

The study corridor was analyzed using the SimTraffic microsimulation model. Refer to Chapter 1 for 
rationale for selection of this model.  Actual signal timings at each signalized study intersection were 
entered into the model, as were lane configurations and peak hour traffic volumes.  Although the 
private eastbound Kaseberg Drive approach to Washington Boulevard does not have two striped lanes, 
field observations indicated that the approximate 27-feet of pavement is sufficient to allow 
simultaneous left- and right-turn movements.  Hence, they were modeled as exclusive left- and right-
turn lanes.   

It is important that the SimTraffic model be calibrated to match existing conditions.  Thus, the model 
included the signal timing/coordination plans that exist along the Pleasant Grove Boulevard corridor 
(including the addition of nearby signalized intersections to model the effect of vehicle platooning).  
Additionally, it is important that the model properly replicate the somewhat random arrival of 
northbound Washington Boulevard traffic approaching Diamond Oaks Road.  Field observations reveal 
that these arrivals can result in lengthy queues that extend back toward (but not typically into) the 
UPRR Andora Underpass structure.  The SimTraffic model estimated the northbound through 
movement at Washington Boulevard/Diamond Oaks Road would have a PM peak hour 95th percentile 
vehicle  
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BICYCLE / PEDESTRIAN SYSTEM 

The following bicycle facilities are present along the Washington Boulevard corridor: 

 Northbound: No designated bicycle facilities are present along Washington Boulevard.  
However, a two-way Class I multi-use path exists on the east side of Washington Boulevard 
extending from the Derek Place cul-de-sac northerly to Pleasant Grove Boulevard.  This Class I 
facility includes a tunnel under the UPRR tracks. 

 Southbound: A Class II on-street bike lane extends for a short segment south of Pleasant Grove 
Boulevard, terminating prior to Diamond Oaks Road.  A sign is present in the southbound 
direction stating the following: “Bicycles Not Advised in Underpass”.  Southbound bicyclists 
can access the Class I path on the east side by either traveling with traffic and turning left at 
Diamond Oaks Road or remaining on the west side of the street and using the crosswalk to 
cross to the east side of the street. 

No designated pedestrian facilities are present on the east side of Washington Boulevard north of 
Sawtell Road with the exception of the portion of the two-way Class I multi-use path located north of 
Diamond Oaks Road.  A sidewalk is located on the west side of Washington Boulevard between 
Pleasant Grove Boulevard and Diamond Oaks Road.  A sidewalk also exists from south of Kaseberg 
Drive to Sawtell Road. Crosswalks are present on all approaches at the Washington Boulevard/Pleasant 
Grove Boulevard and Washington Boulevard/Sawtell Road signalized intersections.  Crosswalks are 
present on the east, west, and north legs of the Washington Boulevard/Diamond Oaks Road signalized 
intersection.  Crosswalks are not present at the Washington Boulevard/Kaseberg Drive intersection. 

In summary, bicycle and pedestrian facilities are present on portions of the study segment of 
Washington Boulevard.  However, they are not continuous and therefore not well-suited for extended 
bicycle and pedestrian travel. 

TRANSIT SYSTEM 

No transit routes currently run on Washington Boulevard within the study area. However, Roseville 
Transit operates local lines along segments of Washington Boulevard adjacent to the study area (e.g. 
north of Pleasant Grove Boulevard and south of Junction Boulevard).  A bus turnout is constructed on 
the west side of Washington Boulevard south of Pleasant Grove Boulevard. 
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3. EXISTING PLUS PROJECT CONDITIONS 

This chapter analyzes the impacts of the proposed project under existing conditions. Refer to Appendix 
B for the 30 percent drawings of the proposed widening prepared by Mark Thomas & Company (dated 
September 9, 2016). 

TRAFFIC FORECASTS 

The City of Roseville base year travel demand model (TDM) was used to forecast expected changes in 
daily traffic and peak hour turning movement volumes under an “Existing Plus Washington / Andora 
Widening” condition (i.e., “Existing Plus Project”).  The model underwent a review of roadway lanes, 
free-flow speeds, traffic analysis zone (TAZ) loadings, and other factors to ensure that it was adequately 
calibrated within the study area so that its traffic projections matched existing volumes (to within 
tolerable levels of deviation). 

The proposed widening of Washington Boulevard was added to the base year model.  The difference 
in the traffic volume estimates predicted by the model was then added to existing counts. This process 
is known as the difference method and is displayed below:  

 

Figure 7 shows the AM and PM peak hour turning volumes at these intersections for the Existing Plus 
Project scenario. During each peak hour, the volumes traveling in either direction of Washington 
Boulevard south of Pleasant Grove Boulevard would increase by 220 to 400 vehicles depending on the 
peak hour and direction. 

Figure 8 presents the Existing Plus Project ADT forecasts, and Table 5 compares them to the Existing 
Conditions.  As shown, the widening of Washington Boulevard would result in an increase of 7,700 
vehicles per day on the widened portion of the roadway. A considerable amount of this traffic (6,000 
daily vehicles) would be redistributed from Foothills Boulevard, a parallel six-lane roadway.  

  

Existing Plus Project Forecast = Existing Volume + (Base Model Plus Project – Base Model) 
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queue of 450 feet (i.e., 18 vehicles), which represents queuing that extends about two-thirds of the 
way back to the overcrossing.  Reviews of other critical turn movements yielded similar validation 
findings.  Thus, the model is adequately calibrated to existing conditions. 

All signalized study intersections currently operate with protected left-turn phasing with the exception 
of the eastbound-westbound approaches to the Washington Boulevard/Diamond Oaks Road/Emerald 
Oak Road intersection, which operate with permitted phasing.  The intersections along Washington 
Boulevard at Junction Boulevard and Sawtell Road are coordinated during peak periods.  The 
Washington Boulevard/Diamond Oaks Road intersection is coordinated with the Pleasant Grove 
Boulevard intersection during the morning and evening commute periods as well. 

Table 4 displays the average delay and LOS at the five study intersections (refer to Appendix A for 
technical calculations).  These results represent conditions while schools are in session. As shown, all 
signalized study intersections operate at LOS C or better with the exception of the Washington 
Boulevard/Pleasant Grove Boulevard intersection, which operates at LOS D during the PM peak hour. 

TABLE 4: PEAK HOUR INTERSECTION OPERATIONS – EXISTING CONDITIONS 

Intersection Traffic 
Control 

AM Peak Hour PM Peak Hour 

Delay 
(sec/veh) LOS Delay 

(sec/veh) LOS 

1 Washington Boulevard / Pleasant 
Grove Boulevard Signal 33 C 46 D 

2 Washington Boulevard / Diamond 
Oaks Road / Emerald Oak Road  Signal 21 C 29 C 

3 Washington Boulevard / Kaseberg 
Drive (private) 1 

Side-Street 
Stop 14 (11) A (B) 5 (23) A (C) 

4 Washington Boulevard / Sawtell 
Road / Derek Place Signal 10 A 11 B 

5 Washington Boulevard / Junction 
Boulevard Signal 10 A 16 B 

1 For side-street stop controlled intersections, the overall delay and worst movement delay is reported. 
Source: Fehr & Peers, 2016. 
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TABLE 5: EXISTING PLUS PROJECT AVERAGE DAILY TRAFFIC 

Location Existing 
ADT 

Existing 
Plus Project 

ADT 
Difference 

Washington Boulevard between Pleasant Grove 
Boulevard and Industrial Avenue 15,500 15,900 +400 

Washington Boulevard between Emerald Oak Road / 
Diamond Oaks Road and Pleasant Grove Boulevard 22,100 29,700 +7,600 

Washington Blvd between Kaseberg Drive and 
Emerald Oak Road / Diamond Oaks Road 20,300 28,000 +7,700 

Washington Blvd between Kaseberg Drive and 
Sawtell Road / Derek Place 20,700 28,400 +7,700 

Washington Blvd between Junction Boulevard and 
Corporation  Yard Road 23,900 24,300 +400 

Pleasant Grove Boulevard between Winslow Drive 
and Washington Boulevard 43,400 43,900 +500 

Pleasant Grove Boulevard between Washington 
Boulevard and Galilee Road/ Elmwood Rive 44,100 39,100 -5,000 

Diamond Oaks Road between Glenwood Circle / 
Firestone Drive and Washington Boulevard 4,700 4,700 0 

Junction Boulevard between Washington Boulevard 
and Corporation Yard Road 13,400 18,600 +5,200 

Foothills Boulevard between Pleasant Grove 
Boulevard and S Bluff Drive / Beckett Drive 32,200 26,000 -6,000 

Note: Values rounded to the nearest one hundred vehicles. 
Source: Fehr & Peers, 2016 
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INTERSECTION OPERATIONS 

The following describes the anticipated lane configurations, traffic control, and signal timing at each 
study intersection: 

 Washington Boulevard/Diamond Oaks Road – Northbound and southbound approaches 
would each consist of one left-turn, two through lanes, and a dedicated right-turn lane.  
Eastbound and westbound approaches would remain unchanged and continue to operate with 
permitted phasing, per direction from City Traffic Operations staff. 

 Washington Boulevard/Kaseberg Drive (private driveway) – should appropriate grant funding 
be obtained, this intersection would be signalized (versus operating with side-street stop) to 
provide improved bicycle and pedestrian connectivity. It would include two northbound and 
two southbound through lanes, a northbound left-turn lane, and exclusive eastbound left and 
right-turn lanes.   

 Washington Boulevard/Pleasant Grove Boulevard, Washington Boulevard/Sawtell Road, and 
Washington Boulevard/Junction Boulevard – no changes in lane configurations, traffic controls 
or signal timing/phasing from existing conditions. 

Table 6 displays the average delay and LOS under Existing Plus Project conditions. Technical 
calculations for this analysis are in Appendix B. The following summarizes the key findings from the 
analysis: 

 The widening of Washington Boulevard would degrade PM peak hour operations at the 
Washington Boulevard/Pleasant Grove intersection from LOS D to E. This occurs as a result of 
the southbound through movement increasing from 603 to 856 vehicles (42 percent), and the 
westbound-left volume increasing from 335 to 448 vehicles (34 percent), without any assumed 
changes in signal timings to accommodate these movements. 

 Delays would decrease at the Washington Boulevard/Diamond Oaks Road intersection by 
virtue of additional capacity provided by the widening. 

 Delays would increase modestly at the Washington Boulevard/Sawtell Road and Washington 
Boulevard/Junction Boulevard intersections, though operations would remain at LOS C or 
better. 



Washington / Andora Widening Project 
Final Transportation Study 
September 27, 2018 

25 

 The Washington Boulevard/Kaseberg Drive (private) intersection would operate at LOS A
during the AM and PM peak hours if signalized. If the intersection remains in its current side-
street stop-control operations would remain at LOS C or better.

TABLE 6: PEAK HOUR INTERSECTION OPERATIONS – EXISTING PLUS PROJECT CONDITIONS 

Existing Existing Plus Project 

Intersection 
AM 

Peak Hour 
PM 

Peak Hour 
AM 

Peak Hour 
PM 

Peak Hour 
Delay 

(sec/veh) LOS Delay 
(sec/veh) LOS Delay 

(sec/veh) LOS Delay 
(sec/veh) LOS 

1 
Washington Boulevard / 
Pleasant Grove 
Boulevard 

33 C 46 D 34 C 71 E

2 
Washington Boulevard / 
Diamond Oaks Road / 
Emerald Oak Road 

21 C 29 C 14 B 16 B 

3 Washington Boulevard / 
Kaseberg Drive (private)1 4 (11) A (B) 5 (23) A (C) A (B) 

Signalized Operations 
8 (14)         A (B)       10 (16)

Stop-Control Operations 
4 (15) A (C) 6 (22) A (C) 

4 
Washington Boulevard / 
Sawtell Road / Derek 
Place 

10 A 11 B  9 A 11 B 

5 Washington Boulevard / 
Junction Boulevard 10 A 16 B  13 B 22 C 

Notes: 
1 For side-street stop-controlled intersections, the overall delay and worst movement delay is reported. Intersection assumed to be 
signalized under plus project conditions. Operations under ‘plus project’ conditions shown for both potential signal (provided grant 
funding is available) and for continued side-street stop control operations. 
Source: Fehr & Peers, 2018 
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BICYCLE / PEDESTRIAN SYSTEM 

The proposed project would substantially improve the environment for bicycle and pedestrian travel, 
as follows: 

 The project would result in continuous Class II bike lanes on both sides of Washington 
Boulevard between Sawtell Road and Pleasant Grove Boulevard.  

 A new sidewalk and a new segment of Class 1 Multi-Use Trail would be constructed on the 
west side of Washington Boulevard between Kaseberg Drive, the Power line corridor and 
Diamond Oaks Road, thereby resulting in a continuous pedestrian facility between Sawtell 
Road and Pleasant Grove Boulevard. Should appropriate funding be provided, the new traffic 
signal at Kaseberg Drive would provide a crosswalk across Washington Boulevard that would 
provide access this trail. 

 The project would expand an existing Class I (i.e., off-street) Multi-Use Path located on the east 
side of the roadway.  After construction, it would extend parallel to Washington Boulevard 
from Sawtell Road to Pleasant Grove Boulevard, providing a direct connection to the existing 
Class I path that connects to Derek Place. 

Refer to Chapter 6 for project-specific impacts and mitigation measures. 
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4. CUMULATIVE (2035) CONDITIONS 

This chapter presents the analysis of project impacts under Cumulative (2035) conditions.   

LAND USE AND ROADWAY NETWORK ASSUMPTIONS 

The City of Roseville utilizes a 2035 Capital Improvements Program (CIP) travel demand model to 
analyze future roadway conditions in the City.  The model assumes buildout of the City of Roseville 
including various approved specific plans such as the Sierra Vista, Creekview, and Amoruso Specific 
Plans.1  Land uses outside of the City represent projected absorption by the Year 2035. The City’s traffic 
model also includes its existing roadway system along with planned CIP roadway and intersection 
improvements.  The City’s CIP project list is reasonably foreseeable based on a strong likelihood (and 
past history) that they will very likely be fully funded by the time they are needed based on the current 
fees being collected. 

The City’s CIP includes the widening of Washington Boulevard to four lanes between Pleasant Grove 
Boulevard and Sawtell Road.  Accordingly, recent environmental documents in the City have assumed 
this improvement in place under cumulative conditions.   The City’s CIP also assumes the addition of 
a fourth westbound travel lane at the Washington Boulevard/Pleasant Grove Boulevard intersection, 
which is assumed in place for this analysis. 

  

                                                   
1  The selection of the 2035 CIP versus 2035 Cumulative travel demand models would not appreciably change 

the study findings, as the cumulative daily forecasts on Washington Boulevard are within 1.5 percent of each 
other. 
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TRAFFIC FORECASTS 

Traffic forecasts were developed for the following two cumulative scenarios:  

 Cumulative No Project – assumes Washington Boulevard remains two lanes between Pleasant 
Grove Boulevard and Sawtell Road. 

 Cumulative Plus Project – assumes Washington Boulevard is widened to four lanes between 
Pleasant Grove Boulevard and Sawtell Road. 

Cumulative traffic forecasts were developed using the ‘difference method’ procedure as described 
below:  

 

Figure 9 shows the Cumulative (2035) No Project AM and PM peak hour turning movement forecasts 
and lane configurations at the study intersections. Figure 10 displays the average daily traffic on 
Washington Boulevard and adjacent roadways for Cumulative No Project conditions. 

Figure 11 shows the Cumulative (2035) Plus Project AM and PM peak hour turning movement 
forecasts and lane configurations at the study intersections.  Figure 12 displays the average daily traffic 
on Washington Boulevard and adjacent roadways for Cumulative Plus Project conditions. 

Table 7 compares the Cumulative (2035) ADT forecasts along Washington Boulevard and adjacent 
roadways under No Project and Plus Project conditions.  Key findings from this table include the 
following: 

 The ADT on Washington Boulevard south of Diamond Oaks Road would increase from 20,300 
under existing conditions to 24,900 under Cumulative No Project Conditions, which is a 23 
percent increase.   

 The proposed widening of Washington Boulevard would result in 32,000 ADT on Washington 
Boulevard south of Diamond Oaks Road under cumulative conditions. While this is a sizeable 
volume of traffic for a four-lane arterial, it represents a 21 percent decrease in traffic on a ‘per 
lane’ basis when compared to existing conditions (i.e., 20,300 ADT on two lanes). 

  

Cumulative Forecast = Existing Volume + (Cumulative Traffic Model – Base Traffic Model) 
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There is less traffic diversion from Foothills Boulevard to Washington Boulevard under Cumulative 
(2035) Plus Project Conditions versus Existing Plus Project conditions. Review of model output shows 
diversion on a slightly more regional scale including from more remote parallel roadways, such as 
Woodcreek Oaks Boulevard and Roseville Parkway. 

 

TABLE 7: CUMULATIVE (2035) AVERAGE DAILY TRAFFIC 

Location 
Cumulative 

(2035) No Project 
ADT 

Cumulative 
(2035) Plus 
Project ADT 

Difference 

Washington Boulevard between Pleasant Grove 
Boulevard and Industrial Avenue 27,500 29,300 +1,800 

Washington Blvd between Kaseberg Drive and 
Emerald Oak Road / Diamond Oaks Road 30,400 35,800 +5,400 

Washington Blvd between Kaseberg Drive and 
Emerald Oak Road / Diamond Oaks Road 24,900 32,000 +7,100 

Washington Blvd between Kaseberg Drive and 
Sawtell Road / Derek Place 25,000 32,100 +7,100 

Washington Blvd between Junction Boulevard 
and Corporation  Yard Road 36,300 36,400 +100 

Pleasant Grove Boulevard between Winslow 
Drive and Washington Boulevard 58,900 60,000 +1,100 

Pleasant Grove Boulevard between Washington 
Boulevard and Galilee Road/ Elmwood Rive 58,900 57,600 -1,300 

Diamond Oaks Road between Glenwood Circle 
/ Firestone Drive and Washington Boulevard 9,100 9,400 +300 

Junction Boulevard between Washington 
Boulevard and Corporation Yard Road 25,700 27,900 +2,200 

Foothills Boulevard between Pleasant Grove 
Boulevard and S Bluff Drive / Beckett Drive 50,000 49,400 -600 

Note: Values rounded to the nearest one hundred vehicles. 
Source: Fehr & Peers, 2016. 
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INTERSECTION OPERATIONS 

Traffic operations at the study intersections were analyzed for Cumulative No Project and Cumulative 
Plus Project AM and PM peak hour conditions using the SimTraffic model. Table 8 displays these 
results. Refer to Appendix C for technical calculations. 

TABLE 8: INTERSECTION OPERATIONS – CUMULATIVE (2035) CONDITIONS 

Cumulative (2035) No Project Cumulative (2035) Plus Project 

Intersection 
AM 

Peak Hour 
PM 

Peak Hour 
AM 

Peak Hour 
PM 

Peak Hour 
Delay 

(sec/veh) LOS Delay 
(sec/veh) LOS Delay 

(sec/veh) LOS Delay 
(sec/veh) LOS 

1 Washington Boulevard / 
Pleasant Grove Boulevard 41 D 110 F 52 D 165 F

2 
Washington Boulevard / 
Diamond Oaks Road / 
Emerald Oak Road 

68 E 36 D 22 C 22 C 

3 Washington Boulevard / 
Kaseberg Drive (private)1 8 (13) A (B) 9 (37) A (E) 

Signalized Operations 
9 (18) B (B)           A (B)       11 (15) 

Stop-Control Operations 
4 (11) A (B) 7 (35) A (E) 

4 Washington Boulevard / 
Sawtell Road / Derek Place 9 A 10 A 12 B 16 B 

5 Washington Boulevard / 
Junction Boulevard 15 B 41 D 20 B 42 D 

Notes: 
1 For side-street stop controlled intersections, the overall delay and worst movement delay is reported. Intersection assumed to be 
signalized under plus project conditions. Operations under ‘plus project’ conditions shown for both potential signal (provided grant 
funding is available) and for continued side-street stop control operations. 
Source: Fehr & Peers, 2018 

The following summarizes the key findings from this table: 

 Washington Boulevard/Pleasant Grove Boulevard – The widening of Washington Boulevard
would exacerbate (i.e., add delay) LOS D conditions during the AM peak hour and LOS F
conditions during the PM peak hour.

 Washington Boulevard/ Diamond Oaks Road – The widening of Washington Boulevard would
improve AM peak hour operations from LOS E to C and improve PM peak hour operations
from LOS D to C.

 Washington Boulevard/Kaseberg Drive (private driveway) – The installation of a traffic signal
would result in acceptable (LOS A or B) operations. However, with continued side-street stop



Washington / Andora Widening Project  
Final Transportation Study 
September 27, 2018 

35 
 

control, the minor street movement would operate at LOS E. When compared to no project 
conditions, side-street delays would decrease slightly by virtue of additional gaps in traffic 
provided by the widening. 

 Washington Boulevard/Sawtell Road – Delays would increase modestly, though operations 
would remain at LOS C or better. 

 Washington Boulevard/Junction Boulevard – Delays would increase during the AM peak hour 
due primarily to the increase in the critical eastbound left-turn movement. However, operations 
would remain at LOS C.  Operations would remain at LOS D during the PM peak hour. 

The Washington Boulevard/Pleasant Grove Boulevard intersection was reported to operate at a 
cumulative LOS C during the AM peak hour and LOS D during the PM peak hour in the Final Traffic 
Study for the Amoruso Ranch Specific Plan (Fehr & Peers, 2016).  This result was based on Synchro 
analysis methods, and the assumption of a third southbound through lane being in place.  The 
Washington Boulevard/Junction Boulevard intersection was reported to operate at a cumulative LOS 
C during the PM peak hour in the Final Traffic Study for the Amoruso Ranch Specific Plan (Fehr & Peers, 
2016). The increase in delay is due, in part, to the use of SimTraffic in this study versus Synchro (non-
simulation) in the previous study.  As noted previously, SimTraffic considers the effects of vehicular 
queuing spillbacks on adjacent movement operations, while Synchro does not.  Additionally, minor 
changes in turn movement forecasts occurred at each intersection.  

Refer to Chapter 6 for cumulatively considerable project impacts and mitigation measures. 

BICYCLE SYSTEM 

Below is an image of the recommended bikeway network in the study area according to the City of 
Roseville Bikeway Master Plan (2008).  As shown, future Class I bike paths (shown as dashed green 
lines) are recommended to extend westerly from Washington Boulevard. 
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Source: City of Roseville Bikeway Master Plan 
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5. CONSTRUCTION-RELATED TRAFFIC IMPACTS 

During construction, the segment of Washington Boulevard near the UPRR Andora underpass would 
likely need to be closed in some capacity. This chapter presents several potential construction closure 
scenarios as well as the operational results associated with two of those plans. The closure of 
Washington Boulevard for construction would likely occur during the months of June through 
September. 

POTENTIAL CONSTRUCTION CLOSURE SCENARIOS 

Fehr & Peers, Mark Thomas & Company, and City of Roseville staff brainstormed and evaluated 
multiple potential closure options of Washington Boulevard to enable reconstruction of the rail bridge.  

 Construction Closure Option 1: Washington Boulevard would be closed to all vehicular traffic 
directly north of Kaseberg Drive to Pleasant Grove Boulevard. This would close Washington 
Boulevard access to Diamond Oaks Road and Emerald Oak Road for motorists. 

 Construction Closure Option 2: Washington Boulevard would be closed to all vehicular traffic 
directly north of Kaseberg Drive to Diamond Oaks Road, and closed to only southbound 
vehicular traffic between Diamond Oaks Road and Pleasant Grove Boulevard. This means that 
vehicles traveling westbound on Diamond Oaks Road and eastbound on Emerald Oak Road 
may use Washington Boulevard only to travel northbound towards Pleasant Grove Boulevard. 

 Construction Closure Option 3: Washington Boulevard would be closed to all vehicular traffic 
from directly north of Kaseberg Drive to directly south of Diamond Oaks Road.  Motorists 
traveling southbound from Pleasant Grove Boulevard would continue to be able to access 
Diamond Oaks Road from Washington Boulevard and vice versa. 

 Construction Closure Option 4: Washington Boulevard would be reduced to a single-lane from 
south of Diamond Oaks Road to beyond the railroad bridge for a distance of 1,400 feet, yet 
still allow northbound and southbound traffic by alternating one-way movements through the 
constricted section (most likely via a traffic signal). 

At the request of the City of Roseville, an operational analysis of Construction Closure Options 3 and 
4 was conducted and is presented in the following section. 
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TRAFFIC EFFECTS OF CONSTRUCTION CLOSURE OPTION 3 

The following two methods were used to evaluate the potential redistribution of traffic associated with 
this closure option: 

 Method A – Base Year City of Roseville Travel Demand Model.  The model was rerun with the 
closure plan in place and changes in average daily traffic were noted.  Since the closure would 
be temporary, only the assignment module of the model was rerun (i.e., trip origins and 
destinations remained fixed).  Refer to the Appendix D for a traffic model plot that shows the 
projected increase or decrease in ADT due to the street closure. 

 Method B – projected redistribution based on actual amount of traffic to be diverted and travel 
time survey results.   This method reassigns trips based on the spatial origins and destinations 
of trips using Washington Boulevard, and comparisons of which alternative routes offer the 
shortest travel times. Figure 13 shows the expected redistribution of trips currently using 
Washington Boulevard. 

Appendix D contains a spreadsheet that compares the projected change in ADT between the two 
methods.  Overall, both methods yield comparable sets of projections, though there are some minor 
differences.  Key conclusions from this evaluation include: 

 The parallel segment of Foothills Boulevard would experience the greatest increase in traffic, 
with traffic levels increasing from about 32,000 to 43,000 ADT. 

 Diamond Oaks Road east of Washington Boulevard would experience a net increase of about 
2,000 ADT under conditions when schools are not in session. This would cause the segment’s 
ADT to increase from 4,500 to 6,500 ADT.  Under conditions when schools are in session, the 
ADT would be expected to increase from 5,400 to 8,000 ADT. 
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These estimates are considered approximate and could change for a variety of reasons, as described 
below: 

 An effective public information campaign and traffic detour strategy could encourage some 
streets to be used to a greater degree than others.  

 The additional travel time associated with the detours could change trip destinations or 
suppress trip-making.  

 Traffic volume increases on detoured routes could cause additional delays, which could result 
in redistribution to other routes.  

The traffic diversion estimates from Method B are generally considered more accurate than Method A 
because it considers the actual amount of traffic being rerouted (versus a model’s estimation of 
rerouted traffic).  Method B is also somewhat more conservative because it does not consider the same 
degree of regional redistribution that the traffic model predicts (e.g., the model shows an increase on 
State Route 65, which is already near capacity).   

The following intersections would experience notable increases in traffic under Construction Closure 
Option 3: 

 Foothills Boulevard/Pleasant Grove Boulevard – westbound left-turn would increase by 427 
vehicles during the PM peak hour. 

 Foothills Boulevard/Junction Boulevard – southbound left-turn would increase by 533 vehicles 
and westbound right-turn would increase by 470 vehicles during the PM peak hour. 

 Roseville Parkway/Reserve Drive – eastbound right-turn would increase by 160 vehicles and 
northbound left-turn would increase by 140 vehicles during the PM peak hour. 

 Roseville Parkway/Galleria Boulevard – northbound left-turn would increase by 185 vehicles 
during the PM peak hour. 

The amount of diverted traffic is greater during the PM peak hour than the AM peak hour. And since 
weekday PM peak hour conditions are typically worse than AM peak hour conditions, the analysis of 
construction impacts focuses on PM peak hour conditions. 
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Table 9 displays the existing PM peak hour LOS at the four intersections listed above.  This data was 
collected in April 2015 as part of the Placer Ranch Specific Plan transportation impact study.  This table 
also shows how each intersection would operate during the construction closure.  The technical 
calculations for this analysis are included in Appendix D.  

TABLE 9: PM PEAK HOUR INTERSECTION OPERATIONS - EXISTING CONDITIONS WITH 
CONSTRUCTION CLOSURE OPTION 3 

Intersection Control 
Existing Conditions  Existing with Option 3 

Conditions 
Delay 

(sec/veh) LOS Delay 
(sec/veh) LOS 

Foothills Blvd. / Pleasant Grove Blvd. Signal 54 D 70 E 
Foothills Blvd. / Junction Blvd. Signal 34 C 137 F 
Roseville Parkway / Galleria Blvd. Signal 52 E 85 F 
Roseville Parkway / Reserve Dr. Signal 33 C 51 D 
Notes: 

1. All intersections analyzed using SimTraffic except Foothills Boulevard/Junction Boulevard, which was analyzed 
using Synchro 

2. Results shown here represent conditions with schools in session.  Impacts would be reduced during periods 
when schools are not in session due to reduced overall levels of traffic. 

Source:     Fehr & Peers, 2016 

As noted previously, the majority of the construction closure would occur during periods in which 
schools will not be in session.  Thus, the level of additional delays would be somewhat less than is 
shown in Table 11, which reflects conditions when schools are in session.   
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TRAFFIC EFFECTS OF CONSTRUCTION CLOSURE OPTION 4 

The following analysis methods and assumptions were used to model the potential effects of 
Construction Closure Option 4.   

 Analysis Period: The PM peak hour was chosen because it carries a greater volume of traffic 
than any other hour of the day. 

 Traffic Projections: Due to the likelihood that motorists would know of the construction activity 
and potential for delays, 50 percent of the existing PM peak hour travel demand was 
conservatively assumed to divert to parallel roadways. 

 Traffic Operation: For analysis purposes, a temporary traffic signal is assumed in place south 
of the railroad undercrossing to assign right-of-way.  The traffic signal at Diamond Oaks Road 
would serve this function on the north side. Each direction of travel would be given 
approximately 80 seconds of signal time, which includes the green interval, yellow interval, and 
then a lengthy all-red interval necessary to fully flush traffic (assumed to travel through the 
construction zone at no more than 25 mph) out of the lengthy reversible lane prior to allowing 
the opposing movement.     

The SimTraffic model was used to analyze the effects of Construction Closure Option 4 under PM peak 
hour conditions.  The model output (refer to the following page for illustration and Appendix D for 
technical calculations) reveals the following: 

 Northbound traffic would extend beyond Kaseberg Drive and spill back to Sawtell Road.  The 
average delay would be 302 seconds (i.e., five minutes) per vehicle.  

 Southbound traffic would queue from Diamond Oaks Road through the Washington 
Boulevard/Pleasant Grove Boulevard intersection.  The average delay on this approach 
would be 221 seconds per vehicle, though this result is misleading because the model 
assigns much of this delay to the upstream Pleasant Grove Boulevard intersection. 

These delays would correspond to a LOS F condition.  Should the level of redistribution to other routes 
not reach 50 percent (as assumed in this analysis), the extent of delays and queuing would be 
proportionally greater.  Refer to Chapter 6 for project-specific impacts and mitigation measures 
associated with construction closures. 
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6. IMPACTS AND MITIGATION MEASURES 

This chapter describes the project-specific and cumulatively considerable impacts of the proposed 
project. 

PROJECT-SPECIFIC IMPACTS AND MITIGATION MEASURES 

ROADWAY SYSTEM 

Impact TR-1: Degraded Operations at Washington Boulevard/Pleasant Grove Boulevard Intersection 

According to Table 6, the proposed project would cause PM peak hour operations to worsen from LOS 
D to E under existing plus project conditions.  This is considered a significant impact. 

Mitigation TR-1:  Modify traffic signal timing by shifting six seconds of green time from the northbound 
left-turn movement to the southbound through movement. 

This mitigation measure would reallocate green time on the north/south approaches to better match 
travel demand.  It would not alter green time, splits, or offsets on the coordinated east/west Pleasant 
Grove Boulevard approaches.  Table 10 shows that this mitigation would reduce the PM peak hour 
delay from 70 to 56 seconds per vehicle (see Appendix E).  Although operations would technically 
remain in the LOS E range, the delay would be within one-second of LOS D, which is considered 
acceptable.  Nonetheless, this impact is considered significant and unavoidable. 

TABLE 10: INTERSECTION OPERATIONS – EXISTING PLUS PROJECT (MITIGATED) CONDITIONS 

Intersection 
Existing Conditions Existing Plus Project 

Conditions 
Existing Plus Project 

Conditions With 
Mitigation 

Delay 
(sec/veh) LOS Delay 

(sec/veh) LOS Delay 
(sec/veh) LOS 

1 Washington Boulevard / 
Pleasant Grove Boulevard 46 D 71 E 56 E 

Source: Fehr & Peers, 2016 
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All other intersections would continue operating acceptably under existing plus project conditions.  
The project would not cause the overall percentage of signalized intersections throughout the City of 
Roseville operating at LOS C or better during the AM and PM peak hours to fall below 70 percent. 

BICYCLE SYSTEM 

The proposed project would substantially improve the bicycling environment along the Washington 
Boulevard corridor.  It would not cause any inconsistencies with policies of Roseville’s Bikeway Master 
Plan. Therefore, impacts to the bicycle system would be less than significant and no mitigation is 
required. 

PEDESTRIAN SYSTEM 

The proposed project would substantially improve the walking environment along the Washington 
Boulevard corridor.  It would not interfere with the operation of an existing pedestrian facility or 
preclude the construction of a planned pedestrian facility. Therefore, impacts to the pedestrian system 
would be less than significant and no mitigation is required. 

TRANSIT SYSTEM 

The proposed project would not modify the existing bus turnout located on the west side of 
Washington Boulevard south of Pleasant Grove Boulevard.  Since the project would improve travel 
times along the Washington Boulevard corridor and expand its cross-section (particularly at the UPRR 
Andora underpass), it would provide the potential for bus routing along this street.  It would not have 
a negative impact on transit operations, travel times, and/or circulation. Therefore, impacts to the 
transit system would be less than significant and no mitigation is required. 

CONSTRUCTION-RELATED TRAFFIC IMPACTS 
Impact TR-2: Adverse Traffic and Circulation Impacts during Construction 

All four construction closure options contemplate a prolonged (multi-month) closure of Washington 
Boulevard at the UPRR Andora underpass. The type and severity of the impact would depend on the 
specific construction option that is chosen and contractor schedule/operations, which is unknown. All 
construction-related street closures would degrade one or more intersections to an unacceptable level 
and likely cause inconveniences to motorists.  This is considered a significant impact. 



Washington / Andora Widening Project  
Final Transportation Study 
September 27, 2018 

46 
 

Mitigation TR-2a:  Prior to any construction closures, a Construction Transportation Management Plan 
(TMP) shall be developed and implemented.  Key components of the Construction TMP would include 
(but are not limited to): 

 Communication: Develop and implement a public information campaign that describes the 
duration of the street closure and recommends alternative routes.  Particular attention should 
be placed on special events (e.g., school graduations or Placer County Fairgrounds) that may 
attract unfamiliar users to the City’s roadway system. 

 Demolition and Construction: Describe and analyze the number of employees and their site 
parking areas, and the number of trucks, their routing/staging, and operating hours. 

 Wayfinding: Position and operate changeable message sign (CMS) trailers at strategic locations 
to advise motorists of the street closure and suggest alternate routes. 

 Traffic Operations: To offset the adverse LOS and delay effects shown in Table 9 (i.e., assuming 
Construction Closure Option 3 is selected; if a different construction closure plan is selected, a 
different set of traffic operations improvements may be necessary), modify impacted 
intersections as follows (refer to discussion on following page for details): 

o Foothills Boulevard/Pleasant Grove Boulevard – Modify signal timing in response to 
changing travel demand.  

o Foothills Boulevard/Junction Boulevard – Modify intersection to add a second 
southbound left-turn lane.  

 Bicycle/Pedestrian Travel: Close the multi-use path to all travelers during periods in which 
construction activity could pose safety concerns to those users. Advertise multi-use path 
closures in advance and suggest alternate routes. 

 Emergency Vehicle Response: The City of Roseville Police and Fire Departments shall 
coordinate with the Engineering and Community Development Departments to ensure that all 
potential effects of the closure have been addressed including emergency vehicle routing, 
temporary changes in fire station servicing areas, and emergency vehicle pre-emption at 
signalized intersections. Fire department staff indicated that vehicles typically need to be within 
750 feet of a signal to pre-empt it. Construction Closure Option 3 will be much more capable 
of achieving this than Construction Closure Option 4.   
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 Monitoring: The Construction TMP shall include a monitoring program of daily traffic volumes 
and speeds on Diamond Oaks Road east of Washington Boulevard. The TMP shall describe the 
frequency of monitoring and establish maximum acceptable thresholds for changes in 
operations, above which a series of temporary traffic calming measures, such as temporary 
speed humps, enhanced enforcement, and other measures, may be considered. The following 
performance standards shall be met at all times during construction: 

o Diamond Oaks Road east of Washington Boulevard experiences no more than a 2,000 
ADT increase over existing volumes. 

o The median vehicular travel speed on Diamond Oaks Road east of Washington Boulevard 
increases by no more than 10 percent over existing conditions. 

o Traffic signal timings at the Washington Boulevard/Pleasant Grove Boulevard and 
Washington Boulevard/Junction Boulevard intersections are adjusted in response to the 
change in travel demand. 

o Construction-related trucks access the work site via Washington Boulevard, and not 
adjacent neighborhood streets.  

o The combination of public outreach and changeable message sign (CMS) trailers enables 
the general public to be aware of construction-related street closures and select alternate 
routes. 

o Public transit and emergency provider service times are not adversely affected, based on 
the performance standards used by those entities.  

o The multi-use path remains open and free of debris during periods in which construction 
operation does not pose any safety hazards to the facility. 

Table 11 displays the effectiveness of the two intersection improvements described above. Refer to 
Appendix E for technical calculations. A five-second shift in green time from the eastbound through 
to the westbound left-turn movement at the Foothills Boulevard/Pleasant Grove Boulevard intersection 
would reduce the average delay from 70 to 61 seconds.  The addition of a second southbound left-
turn lane at the Foothills Boulevard/Junction Boulevard intersection would better accommodate the 
projected left-turn movement of 737 vehicles during the PM peak hour, thereby reducing the delay 
from 137 to 49 seconds per vehicle. Mark Thomas & Company has prepared a conceptual layout that 
would temporarily accommodate the second lane through lane narrowing.   
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Improvements (both physical and signal timing-related) were considered at the Roseville 
Parkway/Reserve Drive and Roseville Parkway/Galleria Boulevard intersections.  This would represent 
an eight percent and five percent increase in PM peak hour traffic, respectively, at each intersection.  
Any physical improvements would be complicated and temporary, and any signal timing 
improvements would be difficult to implement without adversely affecting overall Roseville Parkway 
corridor operations.  Therefore, no improvements were identified as being feasible at those 
intersections for this temporary impact.  

TABLE 11: PM PEAK HOUR INTERSECTION OPERATIONS - EXISTING CONDITIONS WITH 
CONSTRUCTION CLOSURE OPTION 3 AND MITIGATION 

Intersection Control 

Existing 
Conditions  

Existing Conditions with Construction 
Closure Option 3  

Delay 
(sec/veh) LOS 

Without 
Mitigation With Mitigation 

Delay 
(sec/veh) LOS Delay 

(sec/veh) LOS 

Foothills Blvd. / Pleasant Grove Blvd. Signal 54 D 70 E 61 E 

Foothills Blvd. / Junction Blvd. Signal 34 C 137 F 49 D 

Roseville Parkway / Galleria Blvd.  Signal 52 E 85 F - - 

Roseville Parkway / Reserve Dr. Signal 33 C 51 D - - 
Notes: 

1. All intersections analyzed using SimTraffic except Foothills Boulevard/Junction Boulevard, which was analyzed using 
Synchro (consistent with prior analysis of intersection). 

2. Results shown here represent conditions with schools in session.  Impacts would be reduced during periods when schools 
are not in session due to reduced overall levels of traffic. 

3. Refer to above text for description of mitigations. 
4. The above dashes imply that no feasible mitigation is available given severity and duration of temporary impact. 

Source:     Fehr & Peers, 2016 

 

Although Mitigation Measure TR-2 would effectively mitigate the majority of construction-related 
traffic and circulation impacts, Impact TR-2 would remain significant and unavoidable due to the 
lack of feasible mitigation at the Roseville Parkway/Reserve Drive and Roseville Parkway/Galleria 
Boulevard intersections. It should be noted that selection of a different construction closure option 
would have different impacts and mitigation measures. 
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EMERGENCY VEHICLE ACCESS IMPACTS 
Impact TR-3: Inadequate Emergency Vehicle Access  

Mitigation: Implement Mitigation Measure TR-2 

Mitigation Measure TR-2 includes a Construction TMP that would include a section on Emergency 
Vehicle Access and Response.  It also includes performance standards relating to adequacy of 
emergency vehicle response that must be maintained at all times during construction.  Therefore, 
Impact TR-3 would be reduced to a less-than-significant level with implementation of Mitigation 
Measure TR-2. 

CUMULATIVE IMPACTS AND MITIGATION MEASURES 

ROADWAY SYSTEM 

Impact TR-4: Cumulatively Degraded Operations at Washington Boulevard/Pleasant Grove Boulevard 
Intersection 

According to Table 8, the proposed project would exacerbate (i.e., add 53 seconds of delay) LOS F 
conditions at the Washington Boulevard/Pleasant Grove Boulevard intersection during the PM peak 
hour.  This is considered a significant impact. 

Mitigation:  None available  

The addition of a third southbound through lane was considered as a potential mitigation measure as 
it is currently included in the City’s CIP.  The third southbound approach lane could be provided by 
redesignating the existing right-turn lane as a through/right lane. However, provision of a third 
southbound receiving lane would require widening in the southwest quadrant of the intersection, 
which would require additional right-of-way and cost.  It would also eliminate the bus turnout that is 
currently constructed.  Additionally, while it would offer some additional capacity benefit, the City has 
indicated that comparable installations have resulted in imbalanced lane utilization and marginal 
intersection capacity benefit.   

For these reasons, the City has concluded that the overall benefits of the project outweigh the 
cumulatively significant impact that would occur at the Washington Boulevard/Pleasant Grove 
Boulevard intersection and that the adverse effects of adding a third southbound through lane would 
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exceed the operational benefits it would provide.  Accordingly, this impact would be considered 
significant and unavoidable. 

The City’s General Plan Circulation Element should be modified to indicate that the following 
intersections will operate worse than LOS C: 

 Washington Boulevard/Pleasant Grove Boulevard: LOS D during the AM peak hour and LOS F 
during the PM peak hour.  

 Washington Boulevard/Junction Boulevard: LOS D during the PM peak hour. 

It should be noted that these operations would occur whether or not the proposed project is 
implemented.  Accordingly, the project would not cause these conditions itself.  

All other study intersections would continue operating acceptably under cumulative plus project 
conditions.  The project would not cause the overall percentage of signalized intersections throughout 
the City of Roseville operating at LOS C or better during the AM and PM peak hours to fall below 70 
percent. 

BICYCLE SYSTEM 

The proposed project would substantially improve the bicycling environment along the Washington 
Boulevard corridor.  It would not preclude construction of any planned bikeway facilities as identified 
in the City of Roseville’s Bikeway Master Plan. Therefore, impacts to the bicycle system would be less 
than significant and no mitigation is required. 

PEDESTRIAN SYSTEM 

The proposed project would substantially improve the walking environment along the Washington 
Boulevard corridor.  It would not interfere with the operation of an existing pedestrian facility or 
preclude the construction of a planned pedestrian facility. Therefore, impacts to the pedestrian system 
would be less than significant and no mitigation is required. 

TRANSIT SYSTEM 

The proposed project would not modify the existing bus turnout located on the west side of 
Washington Boulevard south of Pleasant Grove Boulevard.  Since the project would improve travel 
times along the Washington Boulevard corridor and expand its cross-section (particularly at the UPRR 
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Andora underpass), it would provide the potential for bus routing along this street.  It would not have 
a negative impact on transit operations, travel times, and/or circulation. Therefore, impacts to the 
transit system would be less than significant and no mitigation is required. 

CONSTRUCTION-RELATED TRAFFIC IMPACTS 
Since project construction would occur well in advance of the cumulative horizon year, cumulative 
impacts associated with construction are not applicable.  

EMERGENCY VEHICLE ACCESS IMPACTS 

The project would not adversely affect emergency vehicle access and response times.  While impacts 
are possible during construction, that condition does not pertain to cumulative conditions.  Therefore, 
cumulative impacts associated with emergency vehicle access are not applicable. 
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SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Existing Conditions

Volume and Delay by Movement AM Peak Hour

Intersection 1 Washington Blvd/Pleasant Grove Blvd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 201 206 102.3% 48.5 3.6 D

Through 468 481 102.7% 35.6 4.0 D

Right Turn 282 278 98.5% 7.3 0.7 A

Subtotal 951 964 101.4% 30.2 1.8 C

Left Turn 76 71 94.0% 53.5 6.8 D

Through 442 449 101.5% 39.2 5.7 D

Right Turn 207 212 102.3% 14.7 2.0 B

Subtotal 725 732 100.9% 33.5 4.9 C

Left Turn 199 185 93.0% 61.2 9.6 E

Through 1,418 1,330 93.8% 34.1 8.5 C

Right Turn 193 189 97.9% 21.9 4.2 C

Subtotal 1,810 1,704 94.2% 35.6 7.0 D

Left Turn 92 86 92.9% 55.6 12.3 E

Through 874 820 93.9% 30.0 4.0 C

Right Turn 67 65 97.6% 8.8 0.8 A

Subtotal 1,033 971 94.0% 30.9 4.3 C

Total 4,519 4,372 96.7% 33.0 2.7 C

61.2

Intersection 2 Washington Blvd/Emerald Oak Rd-Diamond Oaks Rd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 5 4 83.6% 34.4 27.9 C

Through 765 756 98.8% 19.0 3.8 B

Right Turn 37 40 107.8% 9.2 3.2 A

Subtotal 807 800 99.1% 18.6 3.8 B

Left Turn 109 109 99.7% 48.6 4.6 D

Through 618 599 97.0% 16.1 1.6 B

Right Turn

Subtotal 727 708 97.4% 21.1 1.8 C

Left Turn 8 10 123.5% 38.8 22.3 D

Through 6 6 101.3% 38.4 31.2 D

Right Turn 16 14 85.5% 10.6 13.1 B

Subtotal 30 30 98.8% 29.0 10.4 C

Left Turn 62 62 100.5% 38.9 7.5 D

Through 1 1 76.0% 4.3 7.5 A

Right Turn 178 180 101.2% 19.9 4.7 B

Subtotal 241 243 100.9% 24.8 4.2 C

Total 1,805 1,781 98.7% 20.6 2.1 C

48.6

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

       Fehr & Peers 1/23/2017



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Existing Conditions

Volume and Delay by Movement AM Peak Hour

Intersection 3 Washington Blvd/Kaseberg Dr Side-street Stop

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 28 25 90.9% 11.8 4.1 B

Through 786 774 98.5% 6.5 0.9 A

Right Turn

Subtotal 814 800 98.3% 6.7 0.9 A

Left Turn

Through 690 652 94.4% 0.6 0.2 A

Right Turn 6 5 82.3% 0.0 0.1 A

Subtotal 696 657 94.3% 0.6 0.2 A

Left Turn 21 22 106.8% 10.8 4.4 B

Through

Right Turn 36 39 108.7% 7.3 3.1 A

Subtotal 57 62 108.0% 8.9 2.5 A

Left Turn

Through

Right Turn

Subtotal

Total 1,567 1,518 96.9% 4.2 0.5 A

11.8

Intersection 4 Washington Blvd/Sawtell Rd-Derek Pl Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 30 26 87.4% 33.5 10.4 C

Through 759 747 98.5% 5.6 0.8 A

Right Turn 42 49 117.6% 2.8 1.0 A

Subtotal 831 823 99.0% 6.4 0.8 A

Left Turn 19 13 68.0% 33.7 20.0 C

Through 685 647 94.4% 11.2 4.8 B

Right Turn 22 33 148.5% 6.9 3.2 A

Subtotal 726 692 95.4% 11.5 4.4 B

Left Turn 46 45 97.5% 28.1 7.2 C

Through 22 25 114.0% 28.3 6.5 C

Right Turn 84 88 105.0% 7.2 1.1 A

Subtotal 152 158 104.0% 16.8 3.7 B

Left Turn 16 18 111.6% 26.9 10.4 C

Through 1 1 76.0% 9.1 20.1 A

Right Turn 9 12 130.9% 6.8 5.2 A

Subtotal 26 30 116.9% 20.3 9.4 C

Total 1,735 1,704 98.2% 9.7 2.1 A

33.7

EB

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

       Fehr & Peers 1/23/2017



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Existing Conditions

Volume and Delay by Movement AM Peak Hour

Intersection 5 Washington Blvd/Junction Blvd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 152 144 95.0% 22.6 2.3 C

Through 597 590 98.8% 5.6 0.8 A

Right Turn

Subtotal 749 734 98.0% 9.0 0.9 A

Left Turn 3 1 25.3% 3.2 7.4 A

Through 658 621 94.4% 12.7 1.9 B

Right Turn 124 136 110.0% 5.2 1.1 A

Subtotal 785 758 96.6% 11.3 1.6 B

Left Turn 232 241 103.8% 20.4 3.5 C

Through 1 0 0.0% 0.0 0.0 A

Right Turn 429 454 105.9% 3.1 0.3 A

Subtotal 662 695 105.0% 9.1 1.4 A

Left Turn 2 1 38.0% 6.5 15.2 A

Through 2 1 57.0% 4.7 10.9 A

Right Turn 2 3 133.0% 2.9 5.3 A

Subtotal 6 5 76.0% 11.5 14.6 B

Total 2,202 2,193 99.6% 9.8 1.0 A

22.6

Served Volume (vph)

NB

SB

EB

WB

       Fehr & Peers 1/23/2017
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SimTraffic Post-Processor Washington Andora Widening
Average Results from 10 Runs Existing Conditions
Volume and Delay by Movement PM Peak Hour

Intersection 1 Washington Blvd/Pleasant Grove Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 242 222 91.5% 51.8 4.1 D
Through 370 357 96.5% 40.8 3.4 D
Right Turn 370 367 99.3% 7.6 0.7 A

Subtotal 982 946 96.4% 30.4 1.9 C
Left Turn 172 182 105.8% 65.0 9.0 E
Through 603 609 101.0% 54.8 8.3 D
Right Turn 227 238 104.8% 29.9 4.6 C

Subtotal 1,002 1,029 102.7% 50.8 7.3 D
Left Turn 165 154 93.0% 67.8 8.1 E
Through 1,464 1,433 97.9% 51.3 9.3 D
Right Turn 195 187 96.1% 41.8 8.1 D

Subtotal 1,824 1,773 97.2% 51.8 8.5 D
Left Turn 335 333 99.4% 60.9 8.3 E
Through 1,628 1,626 99.9% 43.6 7.7 D
Right Turn 58 59 100.9% 19.1 4.5 B

Subtotal 2,021 2,017 99.8% 45.7 7.4 D
Total 5,829 5,766 98.9% 46.0 4.1 D

67.8
Intersection 2 Washington Blvd/Emerald Oak Rd-Diamond Oaks Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 12 17 139.3% 53.6 13.4 D
Through 823 808 98.1% 22.2 5.6 C
Right Turn 88 86 97.2% 13.8 4.7 B

Subtotal 923 910 98.6% 21.9 5.5 C
Left Turn 144 135 93.4% 63.1 7.3 E
Through 975 947 97.1% 32.4 6.1 C
Right Turn 14 14 100.4% 24.7 4.0 C

Subtotal 1,133 1,095 96.7% 36.1 6.1 D
Left Turn 5 2 45.6% 19.2 25.3 B
Through 2 2 114.0% 26.8 31.1 C
Right Turn 9 8 84.4% 21.3 16.0 C

Subtotal 16 12 76.0% 26.7 17.4 C
Left Turn 82 79 96.9% 40.5 6.5 D
Through 2 2 95.0% 10.2 14.4 B
Right Turn 154 156 101.2% 19.5 2.5 B

Subtotal 238 237 99.6% 26.4 2.1 C
Total 2,310 2,254 97.6% 29.3 5.0 C

63.1

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB
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SimTraffic Post-Processor Washington Andora Widening
Average Results from 10 Runs Existing Conditions
Volume and Delay by Movement PM Peak Hour

Intersection 3 Washington Blvd/Kaseberg Dr Side-street Stop

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 35 34 96.6% 20.3 5.3 C
Through 913 915 100.3% 8.5 2.4 A
Right Turn

Subtotal 948 949 100.1% 8.9 2.3 A
Left Turn
Through 1,036 999 96.4% 1.4 0.3 A
Right Turn 30 34 114.0% 0.1 0.1 A

Subtotal 1,066 1,033 96.9% 1.4 0.3 A
Left Turn 10 9 87.4% 23.4 14.3 C
Through
Right Turn 42 41 96.8% 17.8 10.6 C

Subtotal 52 49 95.0% 19.4 10.6 C
Left Turn
Through
Right Turn

Subtotal
Total 2,066 2,031 98.3% 5.3 1.1 A

23.4
Intersection 4 Washington Blvd/Sawtell Rd-Derek Pl Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 50 50 100.3% 39.9 12.6 D
Through 869 881 101.4% 5.1 1.3 A
Right Turn 22 22 101.9% 2.4 0.7 A

Subtotal 941 954 101.4% 6.9 1.7 A
Left Turn 16 17 109.3% 47.7 23.2 D
Through 1,028 992 96.5% 11.1 1.8 B
Right Turn 34 29 83.8% 8.8 3.3 A

Subtotal 1,078 1,038 96.3% 11.7 1.9 B
Left Turn 62 62 99.3% 30.5 6.7 C
Through 1 0 0.0% 0.0 0.0 A
Right Turn 25 19 77.5% 10.0 4.9 A

Subtotal 88 81 92.0% 25.6 4.8 C
Left Turn 37 30 81.1% 37.8 5.3 D
Through 3 3 101.3% 19.5 28.9 B
Right Turn 17 20 118.5% 11.1 5.5 B

Subtotal 57 53 93.3% 26.8 4.8 C
Total 2,164 2,126 98.2% 10.5 1.6 B

47.7

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB
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SimTraffic Post-Processor Washington Andora Widening
Average Results from 10 Runs Existing Conditions
Volume and Delay by Movement PM Peak Hour

Intersection 5 Washington Blvd/Junction Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 508 497 97.9% 23.5 2.6 C
Through 683 712 104.2% 4.3 1.1 A
Right Turn

Subtotal 1,191 1,209 101.5% 12.2 1.2 B
Left Turn 4 2 47.5% 12.0 19.4 B
Through 842 828 98.3% 22.0 3.4 C
Right Turn 244 222 91.1% 10.4 1.2 B

Subtotal 1,090 1,052 96.5% 19.6 3.1 B
Left Turn 255 236 92.5% 32.3 4.7 C
Through 1 2 190.0% 9.3 25.0 A
Right Turn 239 238 99.7% 1.8 0.1 A

Subtotal 495 476 96.2% 16.9 2.2 B
Left Turn 4 6 152.0% 42.5 17.7 D
Through 4 2 47.5% 22.9 35.1 C
Right Turn 3 3 114.0% 5.6 7.2 A

Subtotal 11 11 103.6% 32.1 11.7 C
Total 2,787 2,749 98.6% 15.9 1.7 B

42.5

Served Volume (vph)

NB

SB

EB

WB
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SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Existing Plus Project Conditions

Volume and Delay by Movement AM Peak Hour

Intersection 1 Washington Blvd/Pleasant Grove Blvd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 208 216 103.8% 47.0 6.4 D

Through 638 633 99.2% 36.0 5.1 D

Right Turn 369 364 98.7% 8.7 0.9 A

Subtotal 1,215 1,213 99.8% 29.8 4.3 C

Left Turn 74 70 94.0% 59.0 7.4 E

Through 564 581 103.0% 46.1 5.6 D

Right Turn 98 103 105.5% 15.3 3.5 B

Subtotal 736 754 102.4% 43.0 5.0 D

Left Turn 52 48 92.8% 61.3 14.1 E

Through 1,350 1,262 93.5% 34.9 10.0 C

Right Turn 205 203 99.0% 24.9 5.5 C

Subtotal 1,607 1,513 94.1% 34.4 8.7 C

Left Turn 176 175 99.3% 50.4 5.3 D

Through 798 739 92.7% 28.8 3.9 C

Right Turn 64 57 89.7% 9.3 1.0 A

Subtotal 1,038 972 93.6% 31.6 2.9 C

Total 4,596 4,451 96.8% 34.0 2.2 C

61.3

Intersection 2 Washington Blvd/Emerald Oak Rd-Diamond Oaks Rd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 5 6 121.6% 31.9 27.1 C

Through 1,028 977 95.0% 12.6 1.7 B

Right Turn 35 38 108.6% 5.8 2.0 A

Subtotal 1,068 1,021 95.6% 12.5 1.7 B

Left Turn 110 107 97.1% 39.1 4.6 D

Through 835 830 99.4% 10.3 2.0 B

Right Turn

Subtotal 945 937 99.1% 13.6 1.7 B

Left Turn 8 8 95.0% 32.1 29.4 C

Through 6 5 82.3% 31.9 28.5 C

Right Turn 16 12 73.6% 8.8 7.0 A

Subtotal 30 24 81.1% 26.3 8.8 C

Left Turn 62 63 101.1% 37.9 11.6 D

Through 1 1 114.0% 10.1 27.0 B

Right Turn 179 188 104.9% 13.2 3.6 B

Subtotal 242 252 104.0% 19.4 3.8 B

Total 2,285 2,233 97.7% 13.9 1.4 B

39.1

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB

       Fehr & Peers 1/20/2017



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Existing Plus Project Conditions

Volume and Delay by Movement AM Peak Hour

Intersection 3 Washington Blvd/Kaseberg Dr Side-street Stop

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 28 27 96.4% 8.0 3.3 A

Through 1,047 1,009 96.4% 2.7 0.7 A

Right Turn

Subtotal 1,075 1,036 96.4% 2.8 0.6 A

Left Turn

Through 907 872 96.2% 4.4 0.7 A

Right Turn 6 7 120.3% 4.0 0.7 A

Subtotal 913 879 96.3% 4.4 0.7 A

Left Turn 21 20 94.1% 15.3 6.4 C

Through

Right Turn 36 33 92.9% 7.1 4.8 A

Subtotal 57 53 93.3% 10.5 4.1 B

Left Turn

Through

Right Turn

Subtotal

Total 2,045 1,968 96.3% 3.7 0.5 A

15.3

Intersection 4 Washington Blvd/Sawtell Rd-Derek Pl Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 30 29 97.5% 36.2 8.7 D

Through 1,019 988 96.9% 6.8 1.8 A

Right Turn 37 45 121.2% 3.4 1.0 A

Subtotal 1,086 1,062 97.8% 7.5 1.9 A

Left Turn 24 26 109.3% 42.1 6.5 D

Through 897 864 96.3% 8.6 4.4 A

Right Turn 22 21 95.0% 7.5 7.0 A

Subtotal 943 911 96.6% 9.5 4.2 A

Left Turn 46 40 86.7% 31.4 5.8 C

Through 22 22 100.2% 33.7 12.1 C

Right Turn 84 82 98.2% 9.8 4.0 A

Subtotal 152 144 95.0% 19.1 4.6 B

Left Turn 16 16 99.8% 36.5 12.8 D

Through 1 0 0.0% 0.0 0.0 A

Right Turn 10 10 95.0% 5.3 3.4 A

Subtotal 27 25 94.3% 24.1 7.7 C

Total 2,208 2,143 97.0% 9.4 2.2 A

42.1

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB

       Fehr & Peers 1/20/2017



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Existing Plus Project Conditions

Volume and Delay by Movement AM Peak Hour

Intersection 5 Washington Blvd/Junction Blvd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 147 143 97.5% 31.0 2.9 C

Through 618 608 98.4% 9.2 2.0 A

Right Turn

Subtotal 765 751 98.2% 13.4 1.7 B

Left Turn 3 3 101.3% 5.9 11.3 A

Through 682 665 97.5% 14.1 2.1 B

Right Turn 312 301 96.5% 8.6 1.2 A

Subtotal 997 969 97.2% 12.5 1.5 B

Left Turn 466 443 95.0% 22.4 2.8 C

Through 1 1 114.0% 7.6 17.7 A

Right Turn 412 423 102.7% 3.2 0.4 A

Subtotal 879 867 98.6% 13.0 1.7 B

Left Turn 2 0 19.0% 4.0 12.6 A

Through 2 2 114.0% 18.5 31.4 B

Right Turn 2 0 19.0% 0.7 2.1 A

Subtotal 6 3 50.7% 18.0 20.8 B

Total 2,647 2,590 97.8% 12.9 1.0 B

31.0

Served Volume (vph)

NB

SB

EB

WB

       Fehr & Peers 1/20/2017



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Existing Plus Project Conditions

Volume and Delay by Movement AM Peak Hour

Intersection 3 Washington Blvd/Kaseberg Dr Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 28 24 86.9% 18.5 4.9 B

Through 1,047 1,003 95.8% 6.1 1.7 A

Right Turn

Subtotal 1,075 1,028 95.6% 6.4 1.8 A

Left Turn

Through 907 891 98.2% 8.5 1.2 A

Right Turn 6 7 120.3% 4.2 4.2 A

Subtotal 913 898 98.4% 8.5 1.2 A

Left Turn 21 19 90.5% 13.5 3.9 B

Through

Right Turn 36 38 106.6% 7.6 3.0 A

Subtotal 57 57 100.7% 9.9 2.5 A

Left Turn

Through

Right Turn

Subtotal

Total 2,045 1,983 97.0% 7.5 1.3 A

18.5

Served Volume (vph)

NB

SB

EB

WB

       Fehr & Peers 9/14/2018



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Existing Plus Project Conditions

Volume and Delay by Movement PM Peak Hour

Intersection 1 Washington Blvd/Pleasant Grove Blvd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 263 252 95.7% 58.2 15.8 E

Through 485 496 102.3% 42.0 3.7 D

Right Turn 484 483 99.8% 9.9 1.0 A

Subtotal 1,232 1,231 99.9% 32.9 4.9 C

Left Turn 171 136 79.3% 227.6 38.1 F

Through 856 701 81.9% 219.9 34.6 F

Right Turn 32 32 98.6% 164.0 31.4 F

Subtotal 1,059 868 82.0% 219.1 35.2 F

Left Turn 71 68 95.3% 66.3 10.9 E

Through 1,359 1,301 95.7% 49.7 7.8 D

Right Turn 209 206 98.5% 39.9 7.6 D

Subtotal 1,639 1,574 96.1% 49.1 6.9 D

Left Turn 448 444 99.1% 79.4 17.7 E

Through 1,568 1,535 97.9% 39.6 4.9 D

Right Turn 57 59 103.3% 17.6 2.4 B

Subtotal 2,073 2,038 98.3% 47.8 7.5 D

Total 6,003 5,711 95.1% 71.0 7.6 E

227.6

Intersection 2 Washington Blvd/Emerald Oak Rd-Diamond Oaks Rd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 12 11 95.0% 46.1 15.7 D

Through 1,077 1,074 99.7% 15.5 2.2 B

Right Turn 91 107 117.3% 9.1 1.7 A

Subtotal 1,180 1,192 101.0% 15.2 2.0 B

Left Turn 144 124 86.0% 43.5 6.5 D

Through 1,355 1,186 87.5% 12.7 1.7 B

Right Turn 14 12 86.9% 10.8 7.0 B

Subtotal 1,513 1,322 87.4% 15.6 1.5 B

Left Turn 5 5 98.8% 34.4 26.3 C

Through 2 2 76.0% 16.1 26.2 B

Right Turn 9 6 67.6% 12.8 13.8 B

Subtotal 16 13 78.4% 33.4 19.9 C

Left Turn 82 87 106.1% 37.6 10.1 D

Through 2 1 38.0% 3.0 9.4 A

Right Turn 150 158 105.4% 15.2 4.7 B

Subtotal 234 246 105.1% 23.2 4.5 C

Total 2,943 2,772 94.2% 16.2 1.3 B

46.1

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB

       Fehr & Peers 1/20/2017



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Existing Plus Project Conditions

Volume and Delay by Movement PM Peak Hour

Intersection 3 Washington Blvd/Kaseberg Dr Side-street Stop

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 34 30 88.3% 23.7 10.9 C

Through 1,170 1,165 99.6% 3.1 0.5 A

Right Turn

Subtotal 1,204 1,195 99.3% 3.6 0.5 A

Left Turn

Through 1,416 1,248 88.1% 7.4 0.9 A

Right Turn 30 27 89.9% 6.8 0.9 A

Subtotal 1,446 1,275 88.1% 7.4 0.9 A

Left Turn 10 13 129.2% 22.2 22.1 C

Through

Right Turn 42 45 107.7% 12.8 3.9 B

Subtotal 52 58 111.8% 14.8 3.9 B

Left Turn

Through

Right Turn

Subtotal

Total 2,702 2,528 93.6% 5.8 0.4 A

23.7

Intersection 4 Washington Blvd/Sawtell Rd-Derek Pl Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 50 49 98.8% 43.2 6.7 D

Through 1,123 1,112 99.0% 6.1 1.6 A

Right Turn 22 24 107.1% 2.8 1.2 A

Subtotal 1,195 1,185 99.2% 7.5 1.6 A

Left Turn 17 14 80.5% 49.1 11.6 D

Through 1,407 1,265 89.9% 12.2 2.0 B

Right Turn 34 29 83.8% 9.5 5.2 A

Subtotal 1,458 1,308 89.7% 12.5 2.0 B

Left Turn 62 59 95.0% 33.8 6.3 C

Through 1 2 152.0% 17.2 24.5 B

Right Turn 25 18 71.4% 13.3 4.9 B

Subtotal 88 78 89.0% 29.4 5.1 C

Left Turn 35 25 72.7% 28.3 10.8 C

Through 3 4 126.7% 30.2 20.0 C

Right Turn 19 18 94.0% 9.3 5.9 A

Subtotal 57 47 82.7% 23.8 7.9 C

Total 2,798 2,618 93.6% 10.9 1.6 B

49.1

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB

       Fehr & Peers 1/20/2017



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Existing Plus Project Conditions

Volume and Delay by Movement PM Peak Hour

Intersection 5 Washington Blvd/Junction Blvd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 462 481 104.0% 34.4 2.5 C

Through 731 725 99.1% 11.2 1.7 B

Right Turn

Subtotal 1,193 1,205 101.0% 20.4 1.8 C

Left Turn 4 3 66.5% 19.9 22.5 B

Through 920 843 91.6% 25.2 4.7 C

Right Turn 543 472 86.9% 19.0 3.4 B

Subtotal 1,467 1,317 89.8% 23.0 3.5 C

Left Turn 461 455 98.8% 30.7 3.9 C

Through 1 2 190.0% 9.0 17.1 A

Right Turn 224 219 97.9% 2.1 0.2 A

Subtotal 686 676 98.6% 21.4 2.6 C

Left Turn 4 5 123.5% 28.1 25.4 C

Through 4 3 85.5% 33.9 29.5 C

Right Turn 3 2 76.0% 3.2 4.2 A

Subtotal 11 11 96.7% 27.0 16.2 C

Total 3,357 3,210 95.6% 21.7 1.6 C

34.4

Served Volume (vph)

NB

SB

EB

WB

       Fehr & Peers 1/20/2017



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Existing Plus Project Conditions

Volume and Delay by Movement PM Peak Hour

Intersection 3 Washington Blvd/Kaseberg Dr Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 34 38 112.9% 18.8 4.9 B

Through 1,170 1,170 100.0% 5.9 1.6 A

Right Turn

Subtotal 1,204 1,209 100.4% 6.3 1.6 A

Left Turn

Through 1,416 1,176 83.1% 12.8 3.6 B

Right Turn 30 26 87.4% 12.5 6.2 B

Subtotal 1,446 1,203 83.2% 12.8 3.5 B

Left Turn 10 9 91.2% 15.7 15.4 B

Through

Right Turn 42 50 118.5% 8.2 3.5 A

Subtotal 52 59 113.3% 9.4 4.3 A

Left Turn

Through

Right Turn

Subtotal

Total 2,702 2,470 91.4% 9.5 2.4 A

18.8

Served Volume (vph)

NB

SB

EB

WB

       Fehr & Peers 9/14/2018



 

 

APPENDIX C 
CUMULATIVE CONDITIONS 

 
  



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Cumulative No Project Conditions

Volume and Delay by Movement AM Peak Hour

Intersection 1 Washington Blvd/Pleasant Grove Blvd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 118 116 97.9% 55.7 8.0 E

Through 850 783 92.1% 43.5 5.9 D

Right Turn 334 299 89.5% 6.0 1.5 A

Subtotal 1,302 1,198 92.0% 35.3 4.8 D

Left Turn 94 94 100.3% 79.7 8.7 E

Through 578 554 95.8% 48.3 3.7 D

Right Turn 366 377 103.0% 20.9 2.6 C

Subtotal 1,038 1,025 98.7% 41.1 3.1 D

Left Turn 465 369 79.4% 71.8 7.2 E

Through 2,138 1,717 80.3% 40.0 3.4 D

Right Turn 99 77 77.9% 30.1 3.5 C

Subtotal 2,702 2,163 80.1% 45.1 3.0 D

Left Turn 46 42 90.9% 73.7 12.2 E

Through 1,039 1,021 98.2% 40.5 3.9 D

Right Turn 112 116 103.8% 9.2 0.8 A

Subtotal 1,197 1,179 98.5% 38.6 3.9 D

Total 6,239 5,565 89.2% 40.9 1.9 D

79.7

Intersection 2 Washington Blvd/Emerald Oak Rd-Diamond Oaks Rd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 5 4 83.6% 74.4 62.6 E

Through 1,091 974 89.3% 108.4 23.7 F

Right Turn 66 68 102.5% 101.9 24.0 F

Subtotal 1,162 1,046 90.0% 108.1 23.5 F

Left Turn 124 101 81.5% 47.7 6.8 D

Through 598 568 94.9% 13.1 1.4 B

Right Turn 1 2 228.0% 7.4 9.8 A

Subtotal 723 671 92.8% 18.6 1.7 B

Left Turn 9 6 67.6% 61.4 41.1 E

Through 10 7 72.2% 59.9 45.9 E

Right Turn 15 19 124.1% 25.9 29.4 C

Subtotal 34 32 93.9% 40.6 35.0 D

Left Turn 36 37 103.4% 43.2 11.2 D

Through 1 1 76.0% 6.9 15.4 A

Right Turn 202 206 101.8% 34.1 6.0 C

Subtotal 239 244 101.9% 35.4 6.1 D

Total 2,158 1,993 92.3% 67.8 12.1 E

108.4

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

       Fehr & Peers 10/17/2016



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Cumulative No Project Conditions

Volume and Delay by Movement AM Peak Hour

Intersection 3 Washington Blvd/Kaseberg Dr Side-street Stop

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 27 29 105.6% 13.0 5.0 B

Through 1,130 1,120 99.1% 8.9 6.1 A

Right Turn

Subtotal 1,157 1,149 99.3% 9.0 6.0 A

Left Turn

Through 643 622 96.8% 6.0 0.9 A

Right Turn 6 4 69.7% 5.5 0.8 A

Subtotal 649 627 96.6% 6.0 0.9 A

Left Turn 32 38 117.6% 12.6 2.6 B

Through

Right Turn 23 21 92.5% 5.9 2.4 A

Subtotal 55 59 107.1% 10.6 2.3 B

Left Turn

Through

Right Turn

Subtotal

Total 1,861 1,834 98.6% 8.1 3.8 A

13.0

Intersection 4 Washington Blvd/Sawtell Rd-Derek Pl Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 30 33 110.2% 35.1 7.7 D

Through 1,098 1,099 100.1% 7.4 1.6 A

Right Turn 62 71 115.2% 3.3 0.7 A

Subtotal 1,190 1,204 101.2% 7.9 1.5 A

Left Turn 3 2 63.3% 14.6 24.0 B

Through 641 615 96.0% 7.9 3.3 A

Right Turn 22 22 101.9% 3.3 3.1 A

Subtotal 666 640 96.0% 7.9 3.2 A

Left Turn 48 50 103.7% 31.0 6.3 C

Through 22 22 98.5% 26.2 5.7 C

Right Turn 84 86 102.2% 9.7 2.3 A

Subtotal 154 157 102.2% 18.7 2.6 B

Left Turn 16 12 73.6% 28.5 10.7 C

Through 1 1 76.0% 7.3 16.6 A

Right Turn 11 11 96.7% 10.6 8.4 B

Subtotal 28 23 82.8% 22.1 10.2 C

Total 2,038 2,024 99.3% 8.9 1.3 A

35.1

EB

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

       Fehr & Peers 10/17/2016



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Cumulative No Project Conditions

Volume and Delay by Movement AM Peak Hour

Intersection 5 Washington Blvd/Junction Blvd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 353 347 98.2% 28.0 2.6 C

Through 797 783 98.3% 10.1 1.6 B

Right Turn

Subtotal 1,150 1,130 98.2% 15.6 1.6 B

Left Turn 3 2 63.3% 17.3 25.2 B

Through 605 571 94.4% 19.1 3.3 B

Right Turn 133 142 106.6% 7.6 1.0 A

Subtotal 741 715 96.5% 17.0 2.9 B

Left Turn 391 407 104.2% 24.8 2.8 C

Through 1 1 114.0% 2.9 6.2 A

Right Turn 892 888 99.6% 8.6 1.4 A

Subtotal 1,284 1,297 101.0% 13.7 1.0 B

Left Turn 2 2 76.0% 17.1 30.0 B

Through 2 1 38.0% 7.4 18.8 A

Right Turn 2 2 76.0% 3.7 5.9 A

Subtotal 6 4 63.3% 23.9 30.0 C

Total 3,181 3,145 98.9% 15.1 1.4 B

28.0

Served Volume (vph)

NB

SB

EB

WB

       Fehr & Peers 10/17/2016



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Cumulative No Project Conditions

Volume and Delay by Movement PM Peak Hour

Intersection 1 Washington Blvd/Pleasant Grove Blvd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 224 224 100.1% 58.8 6.3 E

Through 551 512 92.9% 36.6 3.0 D

Right Turn 329 326 99.1% 3.5 0.2 A

Subtotal 1,104 1,062 96.2% 31.4 2.8 C

Left Turn 231 181 78.5% 276.3 42.2 F

Through 1,062 847 79.8% 227.0 40.1 F

Right Turn 449 352 78.4% 199.4 37.2 F

Subtotal 1,742 1,381 79.3% 226.6 39.9 F

Left Turn 209 173 82.5% 101.5 14.2 F

Through 1,879 1,567 83.4% 71.5 18.4 E

Right Turn 67 48 70.9% 62.3 22.9 E

Subtotal 2,155 1,787 82.9% 74.2 17.8 E

Left Turn 354 293 82.8% 179.6 49.0 F

Through 2,285 2,088 91.4% 94.2 22.3 F

Right Turn 84 73 86.9% 53.2 21.7 D

Subtotal 2,723 2,454 90.1% 103.3 24.5 F

Total 7,724 6,684 86.5% 109.5 14.3 F

276.3

Intersection 2 Washington Blvd/Emerald Oak Rd-Diamond Oaks Rd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 10 10 102.6% 58.9 23.3 E

Through 769 734 95.5% 47.3 21.4 D

Right Turn 77 73 95.2% 34.2 23.7 C

Subtotal 856 818 95.5% 46.4 21.4 D

Left Turn 278 212 76.3% 57.1 6.7 E

Through 1,188 951 80.1% 24.6 2.6 C

Right Turn 17 15 89.4% 16.8 6.4 B

Subtotal 1,483 1,178 79.5% 30.4 3.4 C

Left Turn 5 4 76.0% 68.9 113.2 E

Through 4 4 104.5% 24.0 30.5 C

Right Turn 8 8 95.0% 18.1 25.7 B

Subtotal 17 16 91.6% 32.2 22.6 C

Left Turn 190 184 96.6% 37.0 7.1 D

Through 8 6 80.8% 41.4 21.2 D

Right Turn 330 319 96.6% 26.4 4.3 C

Subtotal 528 509 96.4% 30.4 4.4 C

Total 2,884 2,521 87.4% 35.7 6.7 D

68.9

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

       Fehr & Peers 10/17/2016



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Cumulative No Project Conditions

Volume and Delay by Movement PM Peak Hour

Intersection 3 Washington Blvd/Kaseberg Dr Side-street Stop

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 20 24 121.6% 21.8 9.2 C

Through 843 828 98.2% 4.2 0.8 A

Right Turn

Subtotal 863 852 98.7% 4.7 1.0 A

Left Turn

Through 1,343 1,111 82.7% 11.0 1.0 B

Right Turn 43 40 92.8% 9.5 0.8 A

Subtotal 1,386 1,151 83.0% 11.0 1.0 B

Left Turn 13 15 114.0% 36.7 22.9 E

Through

Right Turn 38 35 91.0% 27.1 13.1 D

Subtotal 51 49 96.9% 29.4 11.9 D

Left Turn

Through

Right Turn

Subtotal

Total 2,300 2,052 89.2% 8.9 0.8 A

36.7

Intersection 4 Washington Blvd/Sawtell Rd-Derek Pl Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 50 54 107.2% 40.6 14.9 D

Through 792 788 99.5% 5.5 1.1 A

Right Turn 25 25 101.8% 2.9 0.7 A

Subtotal 867 867 100.0% 7.7 1.4 A

Left Turn 15 11 76.0% 44.4 24.0 D

Through 1,331 1,099 82.5% 7.9 1.3 A

Right Turn 35 26 74.9% 4.3 3.1 A

Subtotal 1,381 1,136 82.3% 8.3 1.3 A

Left Turn 62 59 95.6% 38.4 7.3 D

Through 1 0 38.0% 3.8 12.0 A

Right Turn 25 20 80.6% 14.6 7.6 B

Subtotal 88 80 90.7% 32.1 7.0 C

Left Turn 50 46 91.2% 37.2 10.4 D

Through 3 3 114.0% 36.7 32.4 D

Right Turn 9 11 118.2% 13.3 7.6 B

Subtotal 62 60 96.2% 34.6 9.8 C

Total 2,398 2,142 89.3% 9.7 1.4 A

44.4

EB

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

       Fehr & Peers 10/17/2016



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Cumulative No Project Conditions

Volume and Delay by Movement PM Peak Hour

Intersection 5 Washington Blvd/Junction Blvd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 1,193 1,118 93.7% 58.8 24.4 E

Through 581 565 97.2% 27.5 18.5 C

Right Turn

Subtotal 1,774 1,682 94.8% 48.4 22.7 D

Left Turn 4 2 38.0% 19.2 24.9 B

Through 967 796 82.4% 52.9 13.9 D

Right Turn 435 366 84.0% 35.5 10.7 D

Subtotal 1,406 1,164 82.8% 47.5 12.5 D

Left Turn 283 297 104.9% 34.6 3.0 C

Through 1 1 114.0% 2.8 5.9 A

Right Turn 525 526 100.2% 4.0 0.7 A

Subtotal 809 824 101.9% 15.0 1.3 B

Left Turn 4 2 57.0% 26.0 32.4 C

Through 4 4 104.5% 46.1 36.2 D

Right Turn 3 3 114.0% 1.9 2.4 A

Subtotal 11 10 89.8% 32.9 23.9 C

Total 4,000 3,680 92.0% 40.6 10.1 D

58.8

Served Volume (vph)

NB

SB

EB

WB

       Fehr & Peers 10/17/2016



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Cumulative Plus Project Conditions

Volume and Delay by Movement AM Peak Hour

Intersection 1 Washington Blvd/Pleasant Grove Blvd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 167 171 102.4% 70.2 17.7 E

Through 1,043 1,006 96.5% 62.3 18.9 E

Right Turn 458 501 109.4% 30.3 12.8 C

Subtotal 1,668 1,678 100.6% 53.6 17.3 D

Left Turn 90 72 80.2% 79.0 19.8 E

Through 568 570 100.4% 46.0 4.0 D

Right Turn 386 367 95.2% 20.9 2.6 C

Subtotal 1,044 1,010 96.7% 39.3 4.4 D

Left Turn 382 302 79.2% 88.8 11.3 F

Through 2,110 1,734 82.2% 58.9 10.5 E

Right Turn 100 85 84.7% 43.8 9.4 D

Subtotal 2,592 2,122 81.8% 62.6 10.4 E

Left Turn 43 41 94.6% 76.5 13.8 E

Through 1,049 1,072 102.2% 45.4 2.7 D

Right Turn 112 114 102.1% 9.6 1.4 A

Subtotal 1,204 1,227 101.9% 43.0 2.4 D

Total 6,508 6,036 92.8% 52.0 5.3 D

88.8

Intersection 2 Washington Blvd/Emerald Oak Rd-Diamond Oaks Rd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 6 5 76.0% 29.8 16.8 C

Through 1,461 1,459 99.9% 23.4 7.1 C

Right Turn 118 131 110.8% 15.5 4.1 B

Subtotal 1,585 1,594 100.6% 22.8 6.8 C

Left Turn 123 128 103.8% 64.2 16.5 E

Through 587 543 92.4% 10.8 2.3 B

Right Turn 1 2 152.0% 4.8 7.3 A

Subtotal 711 672 94.5% 21.1 3.6 C

Left Turn 9 12 130.9% 24.5 9.9 C

Through 11 9 79.5% 29.6 15.0 C

Right Turn 14 17 124.9% 14.7 12.5 B

Subtotal 34 38 111.8% 19.9 5.1 B

Left Turn 36 39 108.7% 26.8 15.7 C

Through 1 1 114.0% 9.3 19.9 A

Right Turn 198 185 93.7% 19.0 2.8 B

Subtotal 235 226 96.1% 20.6 2.4 C

Total 2,565 2,530 98.6% 22.1 5.1 C

64.2

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

       Fehr & Peers 1/20/2017



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Cumulative Plus Project Conditions

Volume and Delay by Movement AM Peak Hour

Intersection 3 Washington Blvd/Kaseberg Dr Side-street Stop

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 28 28 99.1% 4.6 2.2 A

Through 1,552 1,551 99.9% 4.1 1.1 A

Right Turn

Subtotal 1,580 1,579 99.9% 4.1 1.1 A

Left Turn

Through 631 591 93.6% 3.8 0.7 A

Right Turn 6 3 44.3% 3.5 0.7 A

Subtotal 637 593 93.1% 3.8 0.7 A

Left Turn 33 22 67.9% 10.5 9.5 B

Through

Right Turn 23 24 104.1% 4.1 2.4 A

Subtotal 56 46 82.8% 7.4 3.9 A

Left Turn

Through

Right Turn

Subtotal

Total 2,273 2,218 97.6% 4.1 0.9 A

10.5

Intersection 4 Washington Blvd/Sawtell Rd-Derek Pl Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 30 27 88.7% 42.8 14.7 D

Through 1,519 1,524 100.3% 9.4 1.9 A

Right Turn 62 63 101.1% 5.9 1.4 A

Subtotal 1,611 1,613 100.1% 9.9 1.8 A

Left Turn 4 3 66.5% 32.0 31.9 C

Through 628 587 93.4% 15.1 9.2 B

Right Turn 22 21 93.3% 9.9 7.9 A

Subtotal 654 610 93.3% 15.1 8.9 B

Left Turn 49 54 110.9% 37.8 7.9 D

Through 22 29 131.3% 34.6 9.2 C

Right Turn 84 104 123.5% 8.5 2.2 A

Subtotal 155 187 120.6% 21.1 4.7 C

Left Turn 15 13 88.7% 34.4 11.1 C

Through 1 0 0.0% 0.1 0.3 A

Right Turn 12 17 145.7% 14.3 7.4 B

Subtotal 28 31 109.9% 21.8 5.1 C

Total 2,448 2,441 99.7% 12.1 2.9 B

42.8

EB

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

       Fehr & Peers 1/20/2017



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Cumulative Plus Project Conditions

Volume and Delay by Movement AM Peak Hour

Intersection 5 Washington Blvd/Junction Blvd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 298 297 99.6% 39.7 7.1 D

Through 957 976 102.0% 17.6 2.8 B

Right Turn

Subtotal 1,255 1,273 101.4% 22.7 3.3 C

Left Turn 3 3 88.7% 34.1 29.3 C

Through 599 565 94.3% 24.1 3.0 C

Right Turn 125 121 96.7% 9.3 1.8 A

Subtotal 727 689 94.7% 21.6 2.7 C

Left Turn 652 660 101.3% 27.6 4.7 C

Through 1 0 38.0% 6.4 20.3 A

Right Turn 795 830 104.4% 7.6 1.1 A

Subtotal 1,448 1,491 103.0% 16.5 2.4 B

Left Turn 2 4 209.0% 11.4 13.4 B

Through 2 2 76.0% 10.2 20.3 B

Right Turn 2 4 190.0% 5.5 4.3 A

Subtotal 6 10 158.3% 15.2 13.2 B

Total 3,436 3,461 100.7% 19.8 1.3 B

39.7

Served Volume (vph)

NB

SB

EB

WB

       Fehr & Peers 1/20/2017



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Cumulative Plus Project Conditions

Volume and Delay by Movement AM Peak Hour

Intersection 3 Washington Blvd/Kaseberg Dr Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 28 29 101.8% 27.2 4.5 C

Through 1,552 1,518 97.8% 8.5 1.9 A

Right Turn

Subtotal 1,580 1,547 97.9% 8.8 1.9 A

Left Turn

Through 631 633 100.3% 9.0 1.3 A

Right Turn 6 6 95.0% 8.9 7.3 A

Subtotal 637 639 100.3% 9.0 1.3 A

Left Turn 33 32 95.6% 18.0 4.8 B

Through

Right Turn 23 20 87.6% 7.5 3.6 A

Subtotal 56 52 92.3% 14.0 4.3 B

Left Turn

Through

Right Turn

Subtotal

Total 2,273 2,237 98.4% 9.0 1.3 A

27.2

Served Volume (vph)

NB

SB

EB

WB

       Fehr & Peers 9/14/2018



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Cumulative Plus Project Conditions

Volume and Delay by Movement PM Peak Hour

Intersection 1 Washington Blvd/Pleasant Grove Blvd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 254 261 102.9% 75.8 15.4 E

Through 623 613 98.3% 37.7 3.8 D

Right Turn 328 320 97.5% 9.1 0.7 A

Subtotal 1,205 1,194 99.1% 38.6 4.3 D

Left Turn 226 152 67.1% 361.6 31.4 F

Through 1,354 954 70.4% 307.8 33.8 F

Right Turn 350 253 72.2% 278.2 32.7 F

Subtotal 1,930 1,358 70.4% 308.3 33.1 F

Left Turn 205 159 77.7% 173.1 34.6 F

Through 1,905 1,450 76.1% 153.4 34.0 F

Right Turn 112 84 75.0% 153.2 39.3 F

Subtotal 2,222 1,693 76.2% 155.2 34.1 F

Left Turn 511 363 70.9% 248.9 22.1 F

Through 2,239 2,010 89.8% 135.6 18.4 F

Right Turn 84 69 82.3% 96.1 17.1 F

Subtotal 2,834 2,442 86.2% 151.3 18.3 F

Total 8,191 6,686 81.6% 164.1 14.6 F

361.6

Intersection 2 Washington Blvd/Emerald Oak Rd-Diamond Oaks Rd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 9 11 118.2% 37.4 9.7 D

Through 871 861 98.9% 19.4 3.2 B

Right Turn 83 87 105.3% 9.4 2.4 A

Subtotal 963 959 99.6% 18.7 3.0 B

Left Turn 205 143 69.7% 41.0 4.5 D

Through 1,756 1,244 70.8% 22.9 4.2 C

Right Turn 16 14 85.5% 18.6 4.3 B

Subtotal 1,977 1,400 70.8% 24.7 4.0 C

Left Turn 5 4 76.0% 22.2 23.4 C

Through 3 2 76.0% 8.3 14.2 A

Right Turn 9 10 109.8% 13.8 6.0 B

Subtotal 17 16 93.9% 19.3 8.5 B

Left Turn 251 240 95.7% 23.8 2.1 C

Through 7 6 86.9% 20.2 16.7 C

Right Turn 329 348 105.7% 14.6 1.8 B

Subtotal 587 594 101.2% 18.5 0.9 B

Total 3,544 2,969 83.8% 21.5 2.3 C

41.0

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

       Fehr & Peers 1/20/2017



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Cumulative Plus Project Conditions

Volume and Delay by Movement PM Peak Hour

Intersection 3 Washington Blvd/Kaseberg Dr Side-street Stop

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 18 18 99.2% 19.1 14.1 C

Through 950 934 98.3% 1.8 0.2 A

Right Turn

Subtotal 968 952 98.3% 2.2 0.4 A

Left Turn

Through 1,971 1,471 74.7% 9.0 1.1 A

Right Turn 45 33 72.6% 8.4 1.1 A

Subtotal 2,016 1,504 74.6% 9.0 1.1 A

Left Turn 13 13 96.5% 33.0 19.8 D

Through

Right Turn 38 28 74.0% 12.7 5.2 B

Subtotal 51 41 79.7% 20.0 8.5 C

Left Turn

Through

Right Turn

Subtotal

Total 3,035 2,496 82.2% 6.6 0.8 A

33.0

Intersection 4 Washington Blvd/Sawtell Rd-Derek Pl Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 53 46 86.0% 57.9 14.3 E

Through 894 869 97.2% 5.3 0.7 A

Right Turn 21 24 112.2% 2.2 0.8 A

Subtotal 968 938 96.9% 7.8 1.7 A

Left Turn 20 14 68.4% 63.8 22.4 E

Through 1,952 1,406 72.0% 18.1 5.2 B

Right Turn 37 29 79.1% 18.3 9.3 B

Subtotal 2,009 1,449 72.1% 18.6 5.1 B

Left Turn 63 66 105.0% 45.2 7.2 D

Through 1 1 76.0% 8.5 26.7 A

Right Turn 25 24 97.3% 26.5 7.9 C

Subtotal 89 91 102.5% 40.1 6.2 D

Left Turn 48 41 84.7% 53.0 13.1 D

Through 3 2 63.3% 19.6 29.8 B

Right Turn 11 14 124.4% 5.9 3.4 A

Subtotal 62 56 90.7% 41.9 13.8 D

Total 3,128 2,534 81.0% 15.9 3.3 B

63.8

EB

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

       Fehr & Peers 1/20/2017



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Cumulative Plus Project Conditions

Volume and Delay by Movement PM Peak Hour

Intersection 5 Washington Blvd/Junction Blvd Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 1,005 941 93.6% 62.2 18.8 E

Through 685 676 98.6% 23.1 11.1 C

Right Turn

Subtotal 1,690 1,616 95.6% 45.9 16.0 D

Left Turn 4 4 95.0% 44.7 37.2 D

Through 1,239 977 78.8% 42.8 5.9 D

Right Turn 782 583 74.5% 61.1 16.1 E

Subtotal 2,025 1,563 77.2% 49.8 8.3 D

Left Turn 280 275 98.1% 46.0 4.3 D

Through 1 0 38.0% 2.0 6.3 A

Right Turn 438 446 101.8% 3.2 0.5 A

Subtotal 719 721 100.3% 19.5 1.7 B

Left Turn 4 2 47.5% 12.5 18.6 B

Through 4 5 123.5% 45.2 36.5 D

Right Turn 3 5 152.0% 10.1 9.4 B

Subtotal 11 11 103.6% 33.5 18.3 C

Total 4,445 3,911 88.0% 42.6 7.7 D

62.2

Served Volume (vph)

NB

SB

EB

WB

       Fehr & Peers 1/20/2017



SimTraffic Post-Processor Washington Andora Widening

Average Results from 10 Runs Cumulative Plus Project Conditions

Volume and Delay by Movement PM Peak Hour

Intersection 3 Washington Blvd/Kaseberg Dr Signal

Demand Total Delay (sec/veh)

Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 18 22 120.3% 19.4 6.4 B

Through 950 938 98.7% 4.6 1.0 A

Right Turn

Subtotal 968 960 99.1% 4.9 1.0 A

Left Turn

Through 1,971 1,469 74.5% 14.7 2.7 B

Right Turn 45 38 85.3% 15.5 4.7 B

Subtotal 2,016 1,507 74.8% 14.7 2.6 B

Left Turn 13 11 87.7% 14.9 10.6 B

Through

Right Turn 38 41 109.0% 13.1 5.5 B

Subtotal 51 53 103.6% 13.6 5.8 B

Left Turn

Through

Right Turn

Subtotal

Total 3,035 2,519 83.0% 11.0 1.7 B

19.4

Served Volume (vph)

NB

SB

EB

WB

       Fehr & Peers 9/17/2018



Roseville Washington Andora Widening

Base Year

PM Peak Hour V/C Ratio

 (Licensed to Fehr & Peers)
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Roseville Washington Andora Widening

Cumulative Year No Project

PM Peak Hour V/C Ratio

 (Licensed to Fehr & Peers)
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APPENDIX D 
CONSTRUCTION CLOSURE CONDITIONS 

  



















       Fehr & Peers 11/10/2016

SimTraffic Post-Processor Washington Andora Widening
Average Results from 10 Runs Option 4 Closure Conditions
Volume and Delay by Movement PM Peak Hour

Intersection 1 Washington Blvd/Pleasant Grove Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 139 91 65.6% 47.5 5.5 D
Through 207 149 71.8% 32.9 7.5 C
Right Turn 212 144 68.1% 2.2 0.1 A

Subtotal 558 384 68.8% 24.6 3.9 C
Left Turn 172 90 52.6% 257.8 90.4 F
Through 340 119 35.1% 490.9 162.1 F
Right Turn 227 130 57.3% 218.0 85.8 F

Subtotal 739 340 46.0% 323.5 111.9 F
Left Turn 165 153 92.6% 65.3 8.9 E
Through 1,464 1,375 93.9% 47.1 10.4 D
Right Turn 110 89 81.2% 142.8 88.9 F

Subtotal 1,739 1,617 93.0% 54.1 13.0 D
Left Turn 189 106 56.3% 236.6 113.8 F
Through 1,628 1,518 93.3% 39.6 7.2 D
Right Turn 58 59 101.6% 17.7 4.8 B

Subtotal 1,875 1,684 89.8% 49.1 9.3 D
Total 4,911 4,025 82.0% 70.0 13.0 E

490.9
Intersection 2 Washington Blvd/Emerald Oak Rd-Diamond Oaks Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 7 2 27.1% 2.5 3.1 A
Through 405 247 61.0% 4.8 0.5 A
Right Turn 50 32 63.1% 3.9 1.0 A

Subtotal 462 280 60.7% 4.7 0.5 A
Left Turn 144 52 35.9% 203.1 40.8 F
Through 481 239 49.8% 224.3 18.1 F
Right Turn 14 6 43.4% 108.8 88.0 F

Subtotal 639 297 46.5% 221.3 14.0 F
Left Turn
Through
Right Turn

Subtotal
Left Turn
Through
Right Turn 154 152 98.5% 6.3 1.0 A

Subtotal 154 152 98.5% 6.3 1.0 A
Total 1,255 729 58.1% 93.0 5.3 F

224.3

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB



       Fehr & Peers 11/10/2016

SimTraffic Post-Processor Washington Andora Widening
Average Results from 10 Runs Option 4 Closure Conditions
Volume and Delay by Movement PM Peak Hour

Intersection 3 Washington Blvd/Kaseberg Dr Side-street Stop

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 35 22 64.1% 135.8 36.5 F
Through 452 263 58.2% 220.0 41.1 F
Right Turn

Subtotal 487 285 58.6% 214.0 39.5 F
Left Turn
Through 451 222 49.3% 3.9 0.6 A
Right Turn 30 13 44.3% 2.2 0.8 A

Subtotal 481 236 49.0% 3.8 0.6 A
Left Turn 10 7 72.2% 249.6 168.6 F
Through
Right Turn 42 35 83.2% 76.6 105.8 F

Subtotal 52 42 81.1% 99.3 110.3 F
Left Turn
Through
Right Turn

Subtotal
Total 1,020 563 55.2% 115.7 21.3 F

249.6
Intersection 4 Washington Blvd/Sawtell Rd-Derek Pl Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 50 50 100.3% 20.4 8.2 C
Through 444 383 86.4% 27.2 25.1 C
Right Turn 22 23 105.4% 6.0 12.0 A

Subtotal 516 457 88.5% 25.5 23.2 C
Left Turn 9 5 50.7% 17.5 16.1 B
Through 466 244 52.3% 6.3 4.1 A
Right Turn 18 12 65.4% 4.2 5.9 A

Subtotal 493 260 52.7% 6.5 4.0 A
Left Turn 34 31 90.5% 26.2 14.4 C
Through 1 0 0.0% 1.0 3.3 A
Right Turn 25 18 71.4% 4.0 1.3 A

Subtotal 60 49 81.1% 18.2 9.8 B
Left Turn 37 24 63.7% 13.3 6.1 B
Through 3 3 101.3% 7.2 7.4 A
Right Turn 9 8 88.7% 22.1 23.1 C

Subtotal 49 35 70.6% 14.9 7.2 B
Total 1,118 800 71.5% 18.4 14.9 B

27.2

EB

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB



       Fehr & Peers 11/10/2016

SimTraffic Post-Processor Washington Andora Widening
Average Results from 10 Runs Option 4 Closure Conditions
Volume and Delay by Movement PM Peak Hour

Intersection 5 Washington Blvd/Junction Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 508 498 98.1% 15.9 2.4 B
Through 374 368 98.5% 6.2 1.3 A
Right Turn

Subtotal 882 866 98.2% 11.8 1.6 B
Left Turn 2 0 0.0% 0.8 2.4 A
Through 396 229 57.8% 16.4 4.5 B
Right Turn 130 72 55.2% 6.6 1.6 A

Subtotal 528 301 56.9% 14.1 3.7 B
Left Turn 140 143 101.8% 17.9 3.3 B
Through 1 2 152.0% 3.9 8.2 A
Right Turn 239 240 100.3% 1.8 0.2 A

Subtotal 380 384 101.0% 7.8 1.3 A
Left Turn 4 2 57.0% 14.2 17.3 B
Through 4 3 76.0% 11.9 14.0 B
Right Turn 2 3 133.0% 1.6 1.8 A

Subtotal 10 8 79.8% 15.2 13.6 B
Total 1,800 1,559 86.6% 11.2 1.4 B

17.9

Served Volume (vph)

NB

SB

EB

WB



       Fehr & Peers 11/10/2016

SimTraffic Post-Processor Washington Andora Widening
Average Results from 10 Runs Option 4 Closure Conditions
Volume and Delay by Movement PM Peak Hour

Intersection 311 Washington Blvd - Stop for NB Traffic Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 462 241 52.1% 592.7 72.6 F
Right Turn

Subtotal 462 241 52.1% 592.7 72.6 F
Left Turn
Through 481 236 49.0% 5.2 0.4 A
Right Turn

Subtotal 481 236 49.0% 5.2 0.4 A
Left Turn
Through
Right Turn

Subtotal
Left Turn
Through
Right Turn

Subtotal
Total 943 477 50.5% 302.4 38.5 F

592.7

Served Volume (vph)

NB

SB

EB

WB



 

 

APPENDIX E 
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       Fehr & Peers 10/17/2016

SimTraffic Post-Processor Washington Andora Widening
Average Results from 10 Runs Existing Plus Project Conditions
Volume and Delay by Movement PM Peak Hour (Mitigated)

Intersection 1 Washington Blvd/Pleasant Grove Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 263 228 86.7% 124.5 39.9 F
Through 485 466 96.1% 45.1 3.0 D
Right Turn 484 482 99.6% 10.3 0.9 B

Subtotal 1,232 1,176 95.5% 46.3 8.8 D
Left Turn 171 175 102.4% 124.5 25.4 F
Through 856 809 94.5% 98.7 27.1 F
Right Turn 32 36 111.6% 57.2 22.4 E

Subtotal 1,059 1,020 96.3% 101.7 26.7 F
Left Turn 71 70 98.5% 67.3 8.9 E
Through 1,359 1,307 96.2% 46.0 12.5 D
Right Turn 209 215 102.9% 41.5 10.2 D

Subtotal 1,639 1,592 97.1% 46.2 11.5 D
Left Turn 448 431 96.3% 75.1 17.0 E
Through 1,568 1,511 96.4% 38.4 3.5 D
Right Turn 57 57 100.0% 17.2 3.1 B

Subtotal 2,073 2,000 96.5% 45.7 5.7 D
Total 6,003 5,788 96.4% 56.0 7.9 E

124.5
Intersection 2 Washington Blvd/Emerald Oak Rd-Diamond Oaks Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 12 10 85.5% 32.6 15.8 C
Through 1,077 1,042 96.8% 15.7 2.7 B
Right Turn 91 92 100.6% 9.8 2.7 A

Subtotal 1,180 1,144 97.0% 15.4 2.5 B
Left Turn 144 129 89.5% 38.0 7.8 D
Through 1,355 1,301 96.0% 15.5 4.6 B
Right Turn 14 11 81.4% 8.0 3.7 A

Subtotal 1,513 1,441 95.3% 17.5 4.1 B
Left Turn 5 5 91.2% 27.7 22.5 C
Through 2 3 133.0% 29.3 32.2 C
Right Turn 9 9 97.1% 16.4 13.9 B

Subtotal 16 16 99.8% 26.9 12.8 C
Left Turn 82 86 104.7% 26.3 6.0 C
Through 2 3 152.0% 12.6 17.8 B
Right Turn 150 147 97.8% 11.3 1.5 B

Subtotal 234 236 100.7% 16.8 2.4 B
Total 2,943 2,837 96.4% 16.7 2.6 B

38.0

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB



       Fehr & Peers 10/17/2016

SimTraffic Post-Processor Washington Andora Widening
Average Results from 10 Runs Existing Plus Project Conditions
Volume and Delay by Movement PM Peak Hour (Mitigated)

Intersection 3 Washington Blvd/Kaseberg Dr Side-street Stop

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 34 33 98.4% 18.6 7.9 C
Through 1,170 1,139 97.3% 3.1 0.5 A
Right Turn

Subtotal 1,204 1,172 97.4% 3.5 0.5 A
Left Turn
Through 1,416 1,363 96.3% 8.4 1.2 A
Right Turn 30 31 102.6% 7.6 1.2 A

Subtotal 1,446 1,394 96.4% 8.4 1.2 A
Left Turn 10 11 110.2% 33.5 26.1 D
Through
Right Turn 42 42 99.5% 17.7 7.6 C

Subtotal 52 53 101.6% 22.4 10.5 C
Left Turn
Through
Right Turn

Subtotal
Total 2,702 2,619 96.9% 6.5 0.7 A

33.5
Intersection 4 Washington Blvd/Sawtell Rd-Derek Pl Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 50 50 99.6% 42.3 7.5 D
Through 1,123 1,096 97.6% 6.4 0.9 A
Right Turn 22 25 114.0% 3.5 1.7 A

Subtotal 1,195 1,170 97.9% 7.9 0.7 A
Left Turn 17 14 84.9% 45.6 19.3 D
Through 1,407 1,358 96.5% 13.4 2.1 B
Right Turn 34 37 108.4% 11.8 1.8 B

Subtotal 1,458 1,409 96.7% 13.7 2.0 B
Left Turn 62 53 85.8% 33.5 8.2 C
Through 1 0 38.0% 0.1 0.2 A
Right Turn 25 23 92.7% 16.5 8.7 B

Subtotal 88 77 87.2% 28.3 5.7 C
Left Turn 35 38 108.6% 33.4 7.8 C
Through 3 3 88.7% 17.6 27.8 B
Right Turn 19 21 110.0% 9.5 4.9 A

Subtotal 57 62 108.0% 25.5 5.3 C
Total 2,798 2,718 97.1% 11.9 1.3 B

45.6

EB

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB



       Fehr & Peers 10/17/2016

SimTraffic Post-Processor Washington Andora Widening
Average Results from 10 Runs Existing Plus Project Conditions
Volume and Delay by Movement PM Peak Hour (Mitigated)

Intersection 5 Washington Blvd/Junction Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 462 469 101.5% 35.9 2.3 D
Through 731 714 97.7% 12.3 1.9 B
Right Turn

Subtotal 1,193 1,183 99.2% 21.6 1.9 C
Left Turn 4 4 95.0% 43.8 38.9 D
Through 920 896 97.4% 28.4 10.9 C
Right Turn 543 506 93.2% 23.9 8.2 C

Subtotal 1,467 1,406 95.9% 26.9 9.7 C
Left Turn 461 457 99.1% 32.8 4.9 C
Through 1 0 0.0% 0.0 0.0 A
Right Turn 224 215 95.8% 2.1 0.3 A

Subtotal 686 671 97.9% 23.0 4.1 C
Left Turn 4 3 76.0% 21.1 24.1 C
Through 4 4 104.5% 15.4 13.9 B
Right Turn 3 4 139.3% 4.5 6.9 A

Subtotal 11 11 103.6% 19.4 14.7 B
Total 3,357 3,273 97.5% 24.2 5.1 C

43.8

Served Volume (vph)

NB

SB

EB

WB
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TECHNICAL MEMORANDUM  

Date: April 10, 2019  

To: Zach Siviglia & Garry Horton – Mark Thomas  

From: John Gard – Fehr & Peers 

Subject: Phasing of Washington / Andora Widening Project 

RS16-3431 

 

This memorandum evaluates the effects on the transportation system of separating the 

Washington / Andora Widening Project into two distinct construction phases. Full buildout of 

the project was analyzed under cumulative conditions in the Final Transportation Study for the 

Washington / Andora Widening Project (Fehr & Peers, September 18, 2018). The current plan 

for constructing the project in two phases does not affect or alter that particular analysis. 

 

The Final Transportation Study for the Washington / Andora Widening Project also analyzed full 

buildout of the project under existing conditions.  The results of that analysis would change if 

only Phase 1 of the project were considered.  The remainder of this memorandum describes 

Phase 1 of the project, and evaluates how it would affect the transportation system under 

existing conditions (relative to the effects that were identified for full buildout of the project). 

 

Phase 1 of Washington / Andora Project 

 

Phase 1 would include the widening of Washington Boulevard from two to four lanes from 

Sawtell Drive to Pleasant Grove Boulevard, with the exception of the UPRR Andora Underpass 

(and portions of Washington Boulevard immediately to the north and south), which would be 

completed as part of Phase 2.    

 

The following page contains an image from the Washington / Andora Widening Project (Mark 

Thomas, March 3, 2019) showing the Phase 1 improvements at the Washington 

Boulevard/Diamond Oaks Road intersection. Key aspects of this improvement include: 

 The second northbound lane would begin a short distance south of Diamond Oaks 

Road.   

 Southbound Washington Boulevard would continue to have two lanes departing 

Pleasant Grove Boulevard that narrow to a single lane prior to Diamond Oaks Road. 

 Washington Boulevard/Diamond Oaks Road would be designed as a ‘protected 

intersection’, featuring crosswalks, and bike paths across and within the intersection as 

shown. These features are intended to enable bicyclists to access the Class I path on 

the east side of the roadway.  
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Existing Plus Phase 1 of Washington / Andora Project 

 

Effects on Travel Demand 

The Final Transportation Study for the Washington / Andora Widening Project concluded that 

the full Washington / Andora Project would cause the daily traffic volume on Washington 

Boulevard to increase from 20,300 vehicles per day (existing) to 28,000 vehicles per day, with 

much of this shift coming from parallel facilities. 

By virtue of not widening the roadway to a continuous four-lane facility, Phase 1 will not cause 

the same degree of volume increase.  The following describes the expected travel demand in 

each direction of Washington Boulevard: 

 Northbound travel – a modest increase is expected due to the added capacity 

provided by the second northbound through lane at Diamond Oaks Road.  

Northbound traffic often queues back from this intersection through the Andora 

Underpass during peak periods.  

 Southbound travel – little to no change in travel demand is expected because the 

roadway will feel very similar to how it currently operates.  Namely, the lane drop 

between Pleasant Grove Boulevard and Diamond Oaks Road, combined with queuing 

from the signal at Diamond Oaks Road becomes a pinch-point during peak periods.   

The widening to four lanes from Sawtell Drive to just north of Kaseberg Drive would cause 

relatively little overall corridor travel increase because it would not be coupled with further 

widening to the north. 

This memo does not attempt to quantify Phase 1’s change in travel demand because travel 

demand models are not capable of accurately predicting shifts in travel for such subtle 

changes.  
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Effects on Roadway Operations 

The following describes expected traffic conditions in each direction of Washington Boulevard: 

 Northbound traffic conditions – Vehicle delays approaching Diamond Oaks Road are 

expected to be lower than under existing (no project) conditions by virtue of the second 

northbound through lane being added. Although the added capacity may induce 

slightly more vehicles per hour to use this route, that increase would be considerably 

less than the capacity increase provided by the second through lane.  

 Southbound traffic conditions – Vehicle delays approaching Diamond Oaks Road would 

be similar to existing (no project) conditions. However, delays on this approach would 

likely be greater than for full buildout of the Washington / Andora Widening Project, 

which would provide a continuous second southbound lane through the intersection 

and Andora Underpass. 

The net effect of the Phase 1 Project at the Washington Boulevard/Diamond Oaks Road 

intersection would be reduced delays when compared to existing (no project) conditions, but 

slightly greater delays when compared to an Existing Plus Full Project Buildout scenario. As 

shown in Table 6 of the Final Transportation Study for the Washington / Andora Widening 

Project, this intersection operated at Level of Service (LOS) B during the AM and PM peak hours 

under Existing Plus Full Project Buildout conditions.  The slight increase in delay would likely 

maintain LOS B conditions (and certainly maintain a LOS C).  Therefore, the Phase 1 Project 

would not adversely affect operations at this intersection. 

Table 6 also notes that Full Buildout under existing conditions would worsen the Washington 

Boulevard/Pleasant Grove Boulevard intersection from LOS D to E during the PM peak hour.  

Much of the degraded operations are caused by increases in the southbound through and 

westbound left-turn movements, which are the result of added capacity on Washington 

Boulevard.  Phase 1 would not degrade this intersection to the same degree by virtue of having 

little effect on travel demand in the southbound direction of Washington Boulevard.  

In summary, Phase 1 would not adversely affect any intersections within the study corridor. 

Effects on Bicycle and Pedestrian Travel 

Phase 1 would improve travel conditions in the Washington Boulevard corridor for bicyclists 

and pedestrians over existing conditions.  While it would not build all bicycle and pedestrian 

facilities that would be constructed with Full Buildout, conditions nonetheless would represent 

an improvement over what currently exists.   
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