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Table 2 
Construction Equipment Noise Emission Levels  

Equipment Description Impact Device? Acoustical Use Factor (%) Measured Lmax @50ft (dBA, slow) 

Auger Drill Rig No 20 84 

Backhoe No 40 78 

Compactor (ground) No 20 83 

Compressor (air) No 40 78 

Dozer No 40 82 

Dump Truck No 40 76 

Excavator No 40 81 

Flat Bed Truck No 40 74 

Front End Loader No 40 79 

Generator No 50 81 

Generator (<25KVA, VMS signs) No 50 73 

Grader No 40 85* 

Horizontal Boring Hydr. Jack No 25 82 

Man Lift No 20 75 

Pavement Scarafier No 20 90 

Paver No 50 77 

Pickup Truck No 40 75 

Pneumatic Tools No 50 85 

Pumps No 50 81 

Rock Drill No 20 81 

Roller No 20 80 

Scraper No 40 84 

Tractor No 40 84* 
Source: DOT 2006. 

* Specification 721, a specified value, not a measured result. 

 

The noise levels generated by construction equipment would vary greatly depending on 
factors such as the type and specific model of the equipment, the condition of the equipment, 
and the operation being performed. The average sound level of the construction activity also 
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depends upon the amount of time that the equipment operates and the intensity of the 
construction during the time period. Construction noise would also be short-term and 
intermittent. 

The construction area is approximately 215 feet from the nearest residence, located to the 
northeast of the project site. At this distance, Lmax would be reduced by 12 to 15 dB from the 
levels shown on Table 2. The pavement scarifier has the highest Lmax of the expected 
equipment. Reducing the reported level by 15 dB to account for distance attenuation and soft 
ground, would result in a level of approximately 75 dBA Lmax at the closest residence. This 
level would not exceed the maximum allowable daytime noise level from the Chico GPNE as 
shown in Table 1. 

Additionally construction efforts are expected to only occur during daytime hours. As specified 
in the Chico Municipal Code, construction shall be exempt between the hours of ten a.m. and six 
p.m. on Sundays and holidays, and seven a.m. and nine p.m. on other days. Considering the 
construction exemption and the temporary nature of the construction efforts, noise impacts from 
the construction of the proposed project are considered less than significant.  

On average, the position of onsite construction activities, vehicles and equipment will be at or 
near the geographic center of the project site, which is at a distance of more than 90 feet from the 
nearest site boundary.  At this distance, and using the Federal Transit Administration (FTA) 
general assessment technique for construction noise assessment, the combined noise from a 
pavement scarifier and grader (using reference data from Table 2), would be less than 83 dBA at 
the project property plane and thus compliant with Section 9.38.060B.1.b. 
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1. Introduction 

This document has been prepared to present the results of a conceptual alternatives analysis 
performed by Omni-Means, a GHD Company, for the City of Chico in support of the Intersection 
Control Evaluation (ICE) - Step I process. The analysis compares safety and operations 
associated with a traffic signal and a roundabout alternative at the Eaton Road/State Route 99 
interchange consistent with Caltrans Traffic Operations Policy Directive (TOPD) 13-02, 
Intersection Control Evaluation, for intersection improvements on the State Highway system. 

2.1 Project Setting/ Land Use 

The study area is shown on Figure 1 and the intersections analyzed in this report include: 

1. Eaton Road/SR 99 NB Ramps 
2. Eaton Road/Hicks Lane 

FIGURE 1: STUDY AREA 

 
 

The Eaton Road/SR 99 interchange is located in northwest Chico where Eaton Road serves as 
an east/west arterial extending from the western city limits to Cohasset Road.  

Hicks Lane is a north/south collector extending from Eaton Road to the northern city limits. Most 
of the development in the City is located to the southeast of the Eaton Road interchange. 

Land uses surrounding the interchange vary and include residential, commercial, public, and 
mixed use land use types. A Comcast service center is located in the southeast quadrant of the 
interchange with a large parking lot fronting Eaton Road. Additionally, Pacific Supply, in the 
northeast quadrant, has its main access point on Hicks Lane directly north of Eaton Road. Most 
other surrounding properties on the east side of SR 99 are single family residential.  
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There exists a large drainage channel directly adjacent to the NB on-ramp that is in the State right 
of way.  

The Eaton Road/SR 99 overcrossing is located on a crest vertical curve, and there is a significant 
change in grade between the structure and the ramp intersections. The existing overcrossing is 
approximately 42' wide with a sidewalk on the south side. Both the canal and freeway 
overcrossing will present unique design challenges. 

As indicated within Figure 1, the two existing intersections of SR 99 NB Ramps/Eaton Road and 
Eaton Road/Hicks Lane are closely spaced. 

2.2 Project Background 

Due to the presence of an extensive collision history, which includes a fatality in 2012, the City of 
Chico has identified the following two existing intersections as being of high priority in addressing 
safety concerns:  

1. SR-99 NB On-Off Ramps/ Eaton Road,  
2. Eaton Road/ Hicks Lane.  

Within the past 5 years, high concentrations of broadside and rear-end collisions have been 
recorded at the existing site. The frequent collisions and the single fatality at the site may stem 
from the following two characteristics of the intersections:  

1. Insufficient spacing between the two intersections 
2. Visual overload from too many regulatory signs at each approach.  

In addition to the collision factors listed above, it appears that the inattention to speed by drivers 
approaching the intersection at Eaton Road from the SR-99 NB Off Ramp has a direct influence 
on the number of rear end collisions recorded at the intersection of SR 99 NB Ramps/Eaton Road. 
Moreover, City staff has also indicated that the existing queue spill at the NB Off Ramp (which 
occurs during the peak hours), imposes additional safety concerns on the State Highway System. 

In June 2016, the City of Chico considered a proposal for the conversion of the two existing 
intersections to a single signalized intersection which serves the SR-99 NB Ramps, Eaton Road 
and Hicks Lane (see Appendix A). A complex signal phasing system was required to 
accommodate the single signalized intersection concept. The analysis concluded that a single 
signalized intersection was insufficient in improving safety and congestion at the location. 
Appendix A contains the analysis.  

As the interchange, specifically the SR 99 NB Ramps/Eaton Road intersection, had a history of 
collisions with severe injuries (and in one case, a fatality), the City was able to pursue a Highway 
Safety Improvement Program (HSIP) project grant through the California Department of 
Transportation in August 2016. In pursuing the grant, the City developed a single, 5-leg, 
roundabout concept in place of the existing two (2) intersections at SR 99 NB Ramps/Eaton Road 
and Eaton Road/Hicks Lane. As the 5-leg roundabout scored a benefit-to-cost ratio of 5.42 and 
was determined to be the safest alternative, the City was successful in securing HSIP grant 
funding for the improvement of the SR 99 NB Ramps/Eaton Road and Eaton Road/Hicks Lane 
intersections. 
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2.3 Project Purpose 

As this project is funded by a HSIP grant, the primary purpose of this project is to improve safety 
for all travel modes at the SR 99 NB ramp intersection and Hicks Lane intersection with Eaton 
Road, through the implementation of a single, 5-leg roundabout.  

The secondary purpose of this intersection improvement project is to improve operations, reduce 
delay, and enhance mobility for all travel modes at the study intersections through the 
implementation of a roundabout. Therefore, within this report, the traffic operations for the 
proposed roundabout alternative will be evaluated for opening year conditions consistent with the 
guidelines established in the Highway Design Manual Sixth Edition (HDM). The following text is 
quoted from Section 103.2 of the HDM for reference: 

Safety, Resurfacing, Restoration and Rehabilitation (RRR), and operational improvement 
projects should be designed on the basis of the current ADT. 

Although not required for a safety/operational improvement project, to understand future 
improvement needs associated with the project, a sensitivity analysis was conducted for an 
Opening Year (2020), Interim Design Year (2030) and Ultimate Design Year (2040). The objective 
of this analysis is to assess the operations for Opening Year (2020), Interim Design Year (2030) 
and Ultimate Design Year (2040) based on the proposed roundabout concept and identify if 
additional improvements will be warranted within the twenty year design period. 

As noted previously, the purpose of the project is to improve safety at the study intersections 
through the implementation of the roundabout alternative. The intent of this document is to obtain 
Caltrans concurrence on the roundabout alternative via a comparative analysis (ICE).  The 
remainder of this document contains a description of the following sections consistent with the 
Caltrans ICE document guidelines and provide a comparison of the roundabout and traffic signal 
alternatives at the SR 99 NB ramp intersection and Hicks Lane intersection with Eaton Road: 

 Screening Objectives 
 Screening Criteria 
 Capacity Assessment/Analysis 
 Footprint Development & Assessment 
 Safety Considerations 
 Recommendations & Documentation 

3. Screening Objectives 

In August 2013, Caltrans issued the TOPD 13-02 regarding Intersection Control Evaluation (ICE). 
According to this directive, all proposals to install or modify intersection control on State Highways 
must consider all three intersection control strategies (traffic signal, yield control roundabout, and 
all-way stop control) and the supporting design configurations during the ICE screening process. 
The objective of this report is to determine which of these alternatives are context-appropriate, 
practical to implement, and merit further consideration. 

3.1 Project Analysis Scenarios 

This section contains a brief description of the time frames for which the traffic operations analysis 
was conducted. The project design alternatives (discussed in further detail in the next section) 
were analyzed for Existing Year conditions (Year 2017), Interim Design Year Conditions (Year 
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2030), and Ultimate Design Year conditions (Year 2040). The analysis was conducted for both 
the AM and PM peak hour time periods. The peak hour turning movement volumes are 
summarized on Figure 2. 

Comparing the traffic data, the AM and PM peak hours are fairly balanced for the Eaton Road/SR 
99 SB Ramps intersection. The east side of the interchange has higher traffic volumes in the PM 
peak hour than the AM peak hour. An average annual growth rate of 1%-3% is projected for each 
movement between the Existing and Ultimate Design Year. The SB off-ramp is projected to have 
higher volumes in the AM peak hour than the PM peak hour, but volumes are expected to increase 
on the NB off-ramp during the PM peak hour. 

A comparison of volumes by directionality (eastbound (EB) and westbound (WB) on the corridor) 
indicated that the volumes are directionally balanced; there are about the same number of 
vehicles travelling east as there are travelling west. However, there are higher volumes on Eaton 
Road during the PM peak hour than the AM peak hour. 

One of the primary objectives of TOPD 13-02 is to balance the needs of all modes and users with 
system performance goals. For that reason, volumes for pedestrians and bicycles were also 
collected and analyzed. There were about 5-10 cyclists and less than 5 pedestrians using the 
study intersections during peak hour. There are minimal bike and pedestrian infrastructure at the 
interchange, which may be why there were so few users documented. 

3.1.1 Existing Year (2017) 

Traffic volumes collected in March 2017 during both AM and PM peak hours are utilized in this 
study. Pedestrian, cyclist, and truck volumes were measured as part of the counts, and peak hour 
factors were determined. These volumes were used as a base-line for future year projections. 
See Figure 2 for a summary of the turning movement volumes for the study intersections. 

3.1.2 Future Forecasts 

Historical data at the intersection was reviewed to understand the growth patterns and test the 
roundabout operations for sensitivity. A 2006 traffic study by Y&C Transportation Consultants 
studied the operations and improvement alternatives for this interchange. 2006 volumes from this 
study at the interchange were compared to the 2017 counts to derive a growth rate that is 
consistent with the actual growth trends that City of Chico experiences. Inset A compares the 
2006 and 2017 approach/departing volumes at the study intersection and depicts a growth rate. 
This growth rate was utilized in deriving the 2020, 2030 and 2040 volumes to understand the 
design geometric sensitivities. Appendix B contains the 2006 traffic volumes. 

INSET A 

EB Approach Vol WB Departure Vol EB Departure Vol WB Approach Vol

2006 Counts 354 793 2006 Counts 230 855

2017 Counts 412 1052 2017 Counts 294 1079

West of Study INTX PM West of Study INTX AM

2006 Counts 499 501 2006 Counts 364 511

2017 Counts 635 669 2017 Counts 399 682

East of Study INTX PM East of Study INTX AM

PM Annual Growth Rate ‐  2.60% AM Annual Growth Rate ‐  2.29%  
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3.2 Project Design Alternatives 

This study analyzes three alternatives. The first is a No Build Alternative that assumes existing 
lane geometrics and control. The second alternative is signalization with modified lane 
geometrics. The third alternative are yield-control roundabouts with modified lane geometrics. A 
Diverging Diamond Alternative was considered but ultimately rejected due to its inability to phase 
pedestrian and cyclist improvements without modifying the overcrossing. 

3.2.1 No Build Alternative 

The No-Build Alternative leaves the existing lane geometrics and intersection controls in place. In 
the existing conditions, the intersection of SR 99 NB Ramps/Eaton Road is an all-way stop-
control, and the intersection of Eaton Road/Hicks Lane is minor street stop controlled. These two 
intersections are spaced about sixty feet apart. 

3.2.2 Traffic Signal Alternative 

Since a single signalized intersection failed to yield acceptable safety and operations, with this 
alternative, all intersections are signalized and the lane geometrics have been modified to 
accommodate the Ultimate Design Year volumes. The analyzed intersection includes the 
realignment of Hicks Lane to the east to provide 400' of spacing between the Eaton Road/SR 99 
NB Ramps and Eaton Road/Hicks Lane intersections.  

3.2.3 Roundabout Alternative 

This alternative would replace the study intersections with a multi-lane roundabout designed to 
accommodate the Ultimate Design Year traffic forecast volumes. With this alternative, the SR 99 
NB Ramps/Eaton Road and Eaton Road/Hicks Lane intersections will be combined into one five-
leg roundabout.  

4. Screening Criteria 

The traffic operations for the No-Build Alternative, Signal Alternative, and Roundabout Alternative 
were analyzed for the AM and PM peak hours under existing (2017), opening (2020), interim 
design (2030), and ultimate design (2040) year conditions. 

Both the No-Build and Traffic Signal Alternatives were analyzed using Synchro 10 and SimTraffic 
analysis software. Synchro 10 is a macroscopic analysis and optimization application that reports 
the Level of Service (LOS) and delay as per the Highway Capacity Manual (HCM) 2010 
methodologies. SimTraffic is a traffic micro-simulation application that individually tracks and 
records each vehicle in the model simulating real world conditions. SimTraffic was used to record 
queuing characteristics for the No-Build and Traffic Signal Alternatives. 

As accepted by Caltrans, SIDRA analysis software was used for the Roundabout Alternative to 
determine the LOS, volume to capacity ratio (V/C), delay, and the 95th percentile queues. The 
volume to capacity ratio (V/C) compares roadway demand (vehicle volume) with roadway carrying 
capacity. A V/C of 1.00 indicates that a roadway facility is operating at full capacity. 

4.1 Traffic Operations Analysis 

Traffic operations have been quantified through the determination of LOS. LOS is a qualitative 
measure of traffic conditions, whereby a letter grade "A" through "F" is assigned to an intersection 
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or roadway segment representing progressively worsening traffic conditions. LOS definitions for 
different types of intersection controls are outlined in Table 1. 

Although Caltrans has not designated a LOS standard, Caltrans' Guide for the Preparation of 
Traffic Impact Studies (December 2002) indicates that Caltrans endeavors to maintain a target 
LOS at the transition between "C" and "D". However, Caltrans acknowledges that this may not 
always be feasible and recommends that the lead agency consult with Caltrans to determine the 
appropriate target LOS. For this study, LOS "C" is assumed to represent the appropriate target. 

4.2 Analysis Factors 

The following criteria are incorporated in the analysis in order to most accurately reflect 
intersection operating conditions: 

 The peak hour factor (PHF) was calculated based on data from the traffic counts collected 
in 2016. The PHF represents how constant vehicle volumes are during the peak hour and 
is equal to the peak hour volume divided by 4 times the peak 15 minute volume. A PHF of 
0.95 was used. 

 Truck percentages were calculated based on data from counts collected in 2016. Heavy 
vehicle percentages of 2% and 1% were used for the AM and PM peak hour analysis, 
respectively. 

 SIDRA software includes an environmental factor that modifies capacity reflecting driver 
response times, standard of intersection geometry, visibility, operating speeds, vehicle 
sizes, pedestrian interference, parking, buses stopping, etc. Based on Caltrans approved 
analysis procedures, the following environmental factors were used to assess roundabout 
capacity in the Interim (2030) and Ultimate (2040) Design Years: 

o 1.00 was used for single-lane entries (with 1x1, 1x2 and 2x1 entry/circulating lane 
configurations) 

o 1.10 was used for dual-lane entries (with 2x2 entry/circulating lane configurations) 
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TABLE 1 
LEVEL OF SERVICE (LOS) CRITERIA FOR INTERSECTIONS 

Signalized/ 
Roundabouts

Unsignalized/ 
All-Way Stop

A Stable Flow
Very slight delay. Progression is very 
favorable, with most vehicles arriving during 
the green phase not stopping at all.

Turning movements are easily 
made, and nearly all drivers find 
freedom of operation.

< 10.0 < 10.0

B Stable Flow
Good progression and/or short cycle 
lengths. More vehicles stop than for LOS A, 
causing higher levels of average delay.

Vehicle platoons are formed. 
Many drivers begin to feel 
somewhat restricted within 
groups of vehicles.

>10 and < 20.0 >10 and < 15.0

C Stable Flow

Higher delays resulting from fair progression 
and/or longer cycle lengths. Individual cycle 
failures may begin to appear at this level.  
The number of vehicles stopping is 
significant, although many still pass through 
the intersection without stopping.

Back-ups may develop behind 
turning vehicles. Most drivers 
feel somewhat restricted.

>20 and < 35.0 >15 and < 25.0

D
Approaching 

Unstable 
Flow

The influence of congestion becomes more 
noticeable. Longer delays may result from 
some combination of unfavorable 
progression, long cycle lengths, or high 
volume-to-capacity ratios. Many vehicles 
stop, and the proportion of vehicles not 
stopping declines. Individual cycle failures 
are noticeable.

Maneuverability is severely 
limited during short periods due 
to temporary back-ups.

>35 and < 55.0 >25 and < 35.0

E
Unstable 

Flow

Generally considered to be the limit of 
acceptable delay. Indicative of poor 
progression, long cycle lengths, and high 
volume-to-capacity ratios. Individual cycle 
failures are frequent occurrences.

There are typically long queues 
of vehicles waiting upstream of 
the intersection.

>55 and < 80.0 >35 and < 50.0

F Forced Flow

Generally considered to be unacceptable to 
most drivers. Often occurs with over 
saturation. May also occur at high volume-
to-capacity ratios. There are many 
individual cycle failures. Poor progression 
and long cycle lengths may also be major 
contributing factors.

Jammed conditions. Back-ups 
from other locations restrict or 
prevent movement. Volumes 
may vary widely, depending 
principally on the downstream 
back-up conditions.

> 80.0 > 50.0

Level of 
Service

Type of 
Flow Delay Maneuverability

Stopped Delay/Vehicle (sec)

 
References: 2010 Highway Capacity Manual  

5. Capacity Assessment/Analysis for No Build Alternative  

The following section summarizes the traffic operations analysis and results for the No-Build 
Alternative under Existing (2017), Opening Year (2020), Interim Design Year (2030), and Ultimate 
Design Year (2040) conditions. LOS worksheets for each analysis condition are provided in 
Appendix C. 

5.1. Existing Year (2017) 

Tables 2 presents the projected volume/capacity (V/C) ratio, delay, LOS, and 95th percentile 
queues for Existing Year conditions during AM and PM peak hour conditions. 
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TABLE 2 
NO BUILD - EXISTING YEAR (2017) PEAK HOUR TRAFFIC OPERATIONS 

Int. # Intersection/Approach
V/C 

Ratio1
Delay 
(sec)2

Level Of 
Service

Storage
95th 

Percentile 
Queue (ft)

1 Eaton Road/SR 99 NB Ramps - 58.5 F -- -
Eastbound Left/Thru 0.81 35.7 E 685 117
Westbound Thru (2 Lanes) 0.73 26.5 D 55 55
Westbound Right 0.11 8.7 B 55 26
Northbound Left/Thru 1.18 135.4 F 175 184

Northbound Right 0.29 13.0 B 175 56
2 Eaton Road/Hicks Lane - 13.8 B -- -

Eastbound Left/Thru 0.08 9.0 A 55 37
Eastbound Thru - 0.3 A 55 0
Westbound Thru - 0.0 A 280 189
Westbound Thru/Right - 0.0 A 70 39
Southbound Left 0.23 11.7 B 85 199

Southbound Right 0.16 22.1 C 85 149

1 Eaton Road/SR 99 NB Ramps - 68.6 F -- -
Eastbound Left/Thru 1.11 94.8 F 685 167
Westbound Thru (2 Lanes) 0.69 25.5 D 55 51
Westbound Right 0.14 9.2 A 55 27
Northbound Left/Thru 1.22 138.1 F 175 300

Northbound Right 0.65 23.0 C 175 193

2 Eaton Road/Hicks Lane - 16.0 C -- -
Eastbound Left/Thru 0.17 9.4 A 55 52
Eastbound Thru - 0.7 A 55 0
Westbound Thru - 0.0 A 280 177
Westbound Thru/Right - 0.0 A 70 55
Southbound Left 0.22 11.6 B 85 198

Southbound Right 0.22 36.6 E 85 165

1.Worst lane movement (of the approach) value stated.

Existing AM Peak Hour

Existing PM Peak Hour

3. Bold, red, highlighted text indicates deficient operation s

2. Traffic Operation outputs calculated using HCM 2000 and 2010 methodology for Unsignalized Intersections.

Due to the close proximity, intersections are expected to experience significant queuing that cannot be quantified using the Synchro 
software.  These queues could potentially affect upstream/downstream intersection operation which will impact the progression along 
the corridor.  

 

As presented within Table 2, the No Build Alternative provides acceptable intersection LOS and 
delay for only the Hicks Lane intersection during both the AM and PM peak hours of the Existing 
Year. The Eaton Road/SR 99 NB ramps intersection currently experiences unacceptable LOS of 
F. Deficient queueing operations are observed at both study intersections.  
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5.2 Opening Year (2020) 

Tables 3 presents the projected volume/capacity (V/C) ratio, delay, LOS, and 95th percentile 
queues for Opening Year conditions during AM and PM peak hour conditions. 

TABLE 3 
NO BUILD - OPENING YEAR (2020) PEAK HOUR TRAFFIC OPERATIONS  

Int. # Intersection/Approach
V/C 

Ratio1
Delay 
(sec)2

Level Of 
Service

Storage
95th 

Percentile 
Queue (ft)

1 Eaton Road/SR 99 NB Ramps - 72.3 F -- -

Eastbound Left/Thru 0.89 44.4 E 685 106
Westbound Thru (2 Lanes) 0.79 30.3 D 55 58

Westbound Right 0.13 91.0 A 55 25
Northbound Left/Thru 1.28 173.6 F 175 392

Northbound Right 0.34 14.1 B 175 283

2 Eaton Road/Hicks Lane - 14.2 C -- -

Eastbound Left/Thru 0.10 9.1 A 55 33
Eastbound Thru - 0.3 A 55 6
Westbound Thru - 0.0 A 280 186
Westbound Thru/Right - 0.0 A 70 52
Southbound Left 0.25 12.1 B 85 202

Southbound Right 0.17 22.8 C 85 160

1 Eaton Road/SR 99 NB Ramps - 85.5 F -- -

Eastbound Left/Thru 1.21 118.8 F 685 157
Westbound Thru (2 Lanes) 0.75 28.8 D 55 52
Westbound Right 0.15 9.4 A 55 59

Northbound Left/Thru 1.33 177.8 F 175 463

Northbound Right 0.72 27.1 D 175 332

2 Eaton Road/Hicks Lane - 15.6 C -- -

Eastbound Left/Thru 0.10 9.2 A 55 47
Eastbound Thru - 0.5 A 55 0
Westbound Thru - 0.0 A 280 0
Westbound Thru/Right - 0.0 A 70 43
Southbound Left 0.25 12.1 C 85 201

Southbound Right 0.21 31.4 C 85 160

3. Bold, red, highlighted text indicates deficient operations

4. OVR = Delay > 300 Seconds

1.Worst lane movement (of the approach) value stated.

2. Traffic Operation outputs calculated using HCM 2010 methodology for Signals. 

Due to the close proximity, intersections are expected to experience significant queuing that cannot be quantified using 
the Synchro software.  These queues could potentially affect upstream/downstream intersection operation which will 
impact the progression along the corridor.  

Year 2020 AM Peak Hour

Year 2020 PM Peak Hour

 

As presented within Table 3, the No Build Alternative is projected to provide acceptable 
intersection LOS and delay for only the Hicks Lane intersection during both the AM and PM peak 
hours of the Opening Year. The Eaton Road/SR 99 NB ramps intersection is projected to operate 
at an unacceptable LOS of F during both peak hour conditions of the Opening Year. Deficient 
queueing operations are observed at both study intersections.   
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5.3 Interim Design Year (2030) 

Tables 4 presents the projected volume/capacity (V/C) ratio, delay, LOS, and 95th percentile 
queues for Interim Design Year conditions during AM and PM peak hour conditions. 

TABLE 4 
NO BUILD - INTERIM DESIGN YEAR (2030) PEAK HOUR TRAFFIC OPERATIONS 

Int. # Intersection/Approach
V/C 

Ratio1
Delay 
(sec)2

Level Of 
Service

Storage
95th 

Percentile 
Queue (ft)

1 Eaton Road/SR 99 NB Ramps - 131.4 F -- -

Eastbound Left/Thru 1.19 99.3 F 685 133
Westbound Thru (2 Lanes) 1.05 57.1 F 55 55
Westbound Right 0.21 10.5 A 55 28
Northbound Left/Thru 1.64 312.1 F 175 521

Northbound Right 0.45 17.3 C 175 397

2 Eaton Road/Hicks Lane - 17.5 C -- -

Eastbound Left/Thru 0.09 9.7 A 55 38
Eastbound Thru - 0.4 A 55 0
Westbound Thru - 0.0 A 280 186
Westbound Thru/Right - 0.0 A 70 51
Southbound Left 0.36 14.2 C 85 203

Southbound Right 0.27 32.8 C 85 153

1 Eaton Road/SR 99 NB Ramps - 146.5 F -- -

Eastbound Left/Thru 1.47 206.6 F 685 193
Westbound Thru (2 Lanes) 0.81 33.5 D 55 51
Westbound Right 0.20 9.9 A 55 29
Northbound Left/Thru 1.69 210.4 F 175 454

Northbound Right 0.99 54.5 F 175 300

2 Eaton Road/Hicks Lane - 19.9 C -- -

Eastbound Left/Thru 0.12 9.7 A 55 47
Eastbound Thru - 0.8 A 55 8
Westbound Thru - 0.0 A 280 177
Westbound Thru/Right - 0.0 A 70 44
Southbound Left 0.33 13.4 B 85 199

Southbound Right 0.37 48.3 E 85 149

Year 2030 PM Peak Hour

3. Bold, red, highlighted text indicates deficient operations

4. OVR = Delay > 300 Seconds

Due to the close proximity, intersections are expected to experience significant queuing that cannot be quantified using 
the Synchro software.  These queues could potentially affect upstream/downstream intersection operation which will 
impact the progression along the corridor.  

1.Worst lane movement (of the approach) value stated.

2. Traffic Operation outputs calculated using HCM 2010 methodology for Signals. 

Year 2030 AM Peak Hour

 

As presented within Table 4, the No Build Alternative is projected to provide acceptable 
intersection LOS and delay for only the Hicks Lane intersection during both the AM and PM 
peak hours of the Interim Design Year. The Eaton Road/SR 99 NB ramps intersection is 
projected to operate at an unacceptable LOS of F during both peak hour conditions of the 
Interim Design Year. Deficient queueing operations are observed at both study intersections.  
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5.4 Ultimate Design Year (2040) 

Tables 5 presents the projected volume/capacity (V/C) ratio, delay, LOS, and 95th percentile 
queues for Ultimate Design Year conditions during AM and PM peak hour conditions. 

TABLE 5 
NO BUILD - ULTIMATE DESIGN YEAR (2040) PEAK HOUR TRAFFIC OPERATIONS 

Int. # Intersection/Approach
V/C 

Ratio1
Delay 
(sec)2

Level Of 
Service

Storage
95th 

Percentile 
Queue (ft)

1 Eaton Road/SR 99 NB Ramps - 200.3 F -- -

Eastbound Left/Thru 1.54 190.0 F 685 174
Westbound Thru (2 Lanes) 1.30 101.0 F 55 57

Westbound Right 0.30 11.7 B 55 27
Northbound Left/Thru 2.00 OVR F 175 467

Northbound Right 0.56 21.1 C 175 339

2 Eaton Road/Hicks Lane - 23.6 C -- --

Eastbound Left/Thru 0.12 10.5 B 55 40
Eastbound Thru - 0.6 A 55 0
Westbound Thru - 0.0 A 280 184
Westbound Thru/Right - 0.0 A 70 59
Southbound Left 0.50 17.8 C 85 197

Southbound Right 0.42 53.9 F 85 148

1 Eaton Road/SR 99 NB Ramps - 237.8 F -- -

Eastbound Left/Thru 1.89 OVR F 685 192
Westbound Thru (2 Lanes) 1.00 80.5 F 55 53
Westbound Right 0.22 9.4 A 55 29
Northbound Left/Thru 2.17 OVR F 175 456

Northbound Right 1.33 133.8 F 175 300

2 Eaton Road/Hicks Lane - 41.5 E -- -

Eastbound Left/Thru 0.16 11.0 B 55 48
Eastbound Thru - 1.4 A 55 0
Westbound Thru - 0.0 A 280 178
Westbound Thru/Right - 0.0 A 70 65
Southbound Left 0.46 17.4 C 85 205

Southbound Right 0.77 152.1 F 85 163

3. Bold, red, highlighted text indicates deficient operations

4. OVR = Delay > 300 Seconds

Due to the close proximity, intersections are expected to experience significant queuing that cannot be quantified using 
the Synchro software.  These queues could potentially affect upstream/downstream intersection operation which will 
impact the progression along the corridor.  

1.Worst lane movement (of the approach) value stated.

2. Traffic Operation outputs calculated using HCM 2010 methodology for Signals. 

Year 2040 AM Peak Hour

Year 2040 PM Peak Hour

 

As presented within Table 5, both the study intersections are projected to experience 
unacceptable LOS for the Ultimate Design Year. Deficient queueing operations are observed at 
both study intersections. 
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6. Footprint Development & Assessment 

The following section summarizes the development of preliminary concept layouts of the Traffic 
Signal and Roundabout alternatives. The layouts are useful for preliminary right-of-way needs 
for each alternative and also to illustrate truck turning movements. The lane geometry for the 
alternatives is the same for all analysis scenarios and are summarized below. 

6.1 Traffic Signal Alternative 

As mentioned within the Project Background section, the City considered a proposal for the 
conversion of the two existing intersections to a single signalized intersection which serves the 
SR-99 NB Ramps, Eaton Road and Hicks Lane (see Appendix A). Despite the complex signal 
phasing system required to accommodate the proposed single signalized intersection concept, 
this analysis concluded that such an improvement was incapable of improving safety and 
congestion at the location.  

Due to the single signalized intersection being a non-viable option in improving safety or 
congestion at the existing intersections, Omni-Means developed a preliminary concept for a 
Traffic Signal Alternative which proposes the conversion of the two study intersections from stop 
control to signal control. Additionally, this Traffic Signal Alternative includes the realignment of 
Hicks Lane to provide a minimum intersection spacing of 400’ between the two signalized 
intersections to meet Caltrans HDM and accommodate Ultimate Design Year queueing 
operations. 

The Traffic Signal Alternative, as shown in Figure 3 and Appendix D, features converting the two 
study intersections from stop control to signal control. Additionally, this alternative includes 6' bike 
lanes and 6' sidewalks on both sides of Eaton Road through the study area. Other intersection 
lane geometrics improvements are listed below: 
1) Eaton Road/SR 99 NB Ramps: A signalized intersection with the lane geometry shown in 

Figure 3 was necessary to accommodate the ultimate design year traffic forecast volumes. 
The intersection is centered to the west of the existing intersection location in order to 
increase the intersection spacing between the Eaton Road/SR 99 NB Ramps and Eaton 
Road/Hicks Lane intersections to be consistent with Caltrans Highway Design Standards. 
The following provides further detail of the improvements at this intersection: 

a) The eastbound Eaton Road approach will be widened from one through lane to 
two through lanes and the left-turn lane will be extended to accommodate the 
ultimate design year 95th percentile queues. 

b) The NB Off-Ramp will be realigned and widened to three lanes. 
c) The NB On-Ramp will be realigned with the new intersection location. 
d) The westbound Eaton Road approach will be widened to two through lanes and 

the right turn lane will be lengthened to accommodate projected queues. 
2) Eaton Road/Hicks Lane: Hicks Lane will be realigned in order to provide the minimum 400' 

intersection spacing between the freeway ramp intersection and this intersection as defined 
in the Caltrans HDM. Realigning Hicks Lane will impact several private and commercial 
properties, including the utilization of almost the entire City owned parcel located northeast 
of the existing Eaton Road/Hicks Lane intersection. As presented within this preliminary 
concept, the proposed realignment will bring the roadway very close to two existing single 
family homes. Based on preliminary mapping it appears that building impacts are avoided 
however, the improvements are very close to the existing buildings any impact to the 
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structures may not be avoided. The following provides further detail of the improvements at 
this intersection: 

a) Hicks Lane will be widened to have separate right and left-turn pockets. 
b) The intersection of Silverbell Road will need to be restricted to right-in/right-out 

access, because of its close proximity to the Eaton Road/Hicks Lane intersection. 
c) Eaton Road will be widened to two lanes in each direction, and the left-turn pocket 

onto Hicks Lane will be extended. 
As discussed above, the implementation of the Traffic Signal Alternative would require widening 
of the eastbound Eaton Road (into a five-lane section) to accommodate queueing operations 
projected for the Ultimate Design Year. As a result a new overcrossing structure may need to be 
constructed for the Eaton Road/SR 99 grade separation. Due to the costs associated with the 
construction of this new overcrossing, the Traffic Signal Alternative becomes a non-viable option 
for intersection improvements.   
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6.1.1 Traffic Signal Performance Checks 

The following design criteria were used to analyze the geometrics and safety performance of the 
proposed Traffic Signal Alternative: 

 The “STAA-STD-56” design vehicle from the Caltrans HDM, 6th Edition (updated July
2016) shall be accommodated on all movements at the SR 99 Ramp intersections.

 The “Bus-45, motor coach” design vehicle from the Caltrans HDM, 6th Edition (updated
July 2016) shall be accommodated on all movements.

Exhibits illustrating the truck turns for each condition are provided in Appendix C. 

6.2 Roundabout Alternative 

The Roundabout Alternative, as illustrated in Figure 4 and Appendix E, features converting the 
combining Eaton Road/SR 99 NB Ramps/Hicks Lane into one multilane roundabout intersection. 
Although the intersections will be combined, the local circulation and access will remain 
unchanged. The SR 99 overcrossing will be retained but a new pedestrian/bicycle overcrossing 
will ultimately need to be constructed to provide connectivity through the interchange for bikes. 
There is a 10’ shared-use path shown on the southern side of the two intersections buffered by 
at least 2’ of landscaping from the roadway or by a barrier at the overcrossing. Pedestrian 
crossings are shown a minimum of one car length from the circulatory roadway, and the 
pedestrian refuges at the splitter islands are at least 6’ wide, which are consistent with National 
Cooperative Highway Research Program (NCHRP) Report 672 entitled “Roundabouts: An 
Information Guide, 2nd Edition” (Guide). Other intersection lane geometrics improvements, which 
are also consistent with the Guide, are listed below: 

1) Eaton Road/SR 99 NB Ramps/Hicks Lane: A multilane roundabout with the lane geometry
shown in Figure 4 was necessary to accommodate the ultimate design year traffic forecast
volumes. The roundabout is centered on the NB Ramps intersection and will require
earthwork to conform to the existing overcrossing profile. Retaining walls will likely be
required at the southeast corner parking lot and the northern drainage channel to minimize
right of way impacts. The parking lot located at the southeast corner of the proposed
intersection may be impacted by the roundabout footprint and, if so will require a
reconfiguration. The impacts will reduce the overall number of parking stalls. The following
provides further detail of the improvements at this intersection:

a) The NB off-ramp will be reconstructed to provide standard superelevation
transitions and an acceptable alignment into the roundabout and flared to provide
a two lane entry into the roundabout that can accommodate the design vehicles.

b) The westbound approach will initially be striped as a one lane approach with the
ability to be re-striped to accommodate two lanes in the Ultimate Design Year
(2040) if necessary. Truck blisters are shown for right-turn movements to and from
Hicks Lane. The drainage channel in the northern corner will need to be
reconstructed or modified to accommodate the larger intersection footprint.

c) The NB off ramp will be realigned to accommodate the roundabout geometrics and
grade changes.
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6.2.1 Roundabout Performance Checks 

Due to the complexity in the design, several performance checks have been conducted to verify 
the Roundabout's feasibility. These performance checks meet current Caltrans TOPD 13- 02 and 
Caltrans HDM Section 405.10 which mandates conformance with the NCHRP Guide. 

The following design criteria were used to analyze the geometrics and safety performance of the 
proposed Roundabout Alternative: 

1. Criteria and methodologies to be consistent with Caltrans Design Information Bulletin
(DIB) 80-01: Capital Preventative Maintenance (CAPM) Guidelines, Caltrans HDM,
and the NCHRP Guide. This document supersedes the original roundabout guide
published by the FHWA in 2000.

2. The “STAA-STD-56” design vehicle from the Caltrans HDM, 6th Edition (updated
July 2016) shall be accommodated on all movements. This vehicle shall be
accommodated such that the tractor portion of the vehicle does not need to mount any
truck aprons.

3. The “Bus-45, motor coach” design vehicle from the Caltrans HDM, 6th Edition (updated
July 2016) shall be accommodated on all movements. This vehicle shall be
accommodated such that it does not need to mount any truck aprons.

4. Fast path entry speeds on single lane roundabout approaches should be 25 mph or
less.

5. Fast path entry speeds on multi-lane approaches should be 30 mph or less.

Exhibits illustrating the truck turns for each condition and the fastest path analysis exhibits are 
provided in Appendix C. 

6.2.2 Fastest Path and Vehicle Speed Checks 

The “Fastest Path” represents the path that the most aggressive drivers could take through the 
roundabout and assumes no other traffic to be within the intersection. In addition to 
recommendations for maximum fastest path entering speeds, NCHRP Report 672 also indicates 
that the differential speed between consecutive or conflicting projected fast path speeds should 
be less than 15 mph. 

Fastest path speeds are determined for five locations per approach. These include entry speeds 
(referred to as V1); through movement circulating speeds (V2); exiting speeds (V3); left turn 
movement circulating speeds (V4); and right turn speeds (V5). A diagram of the described 
locations is shown in Figure 5. 
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FIGURE 5 – FAST PATH CRITICAL SPEED LOCATIONS 

 

Fastest path speeds for the Roundabout Alternative are shown in Table 6. Exhibits illustrating the 
fastest path analysis can be found in Appendix D.  

TABLE 6 
SR 99 NB RAMPS/EATON ROAD/HICKS LANE FASTEST PATH SPEEDS (MPH) 

Northbound Southbound Eastbound Westbound
SR 99 NB Off Ramp Hicks Lane Eaton Road Eaton Road

(N#) (S#) (E#) (W#)
Entering (V1) 34.8 22.1 29.0 26.2
Circulating (V2) 23.2 28.8 18.1 23.9
Exiting (V3) 34.3 29.1 27.9 24.4
Left Turn (V4) 14.5 16.4 15.8 15.9
Right Turn (V5) 21.0 18.9 N/A 15.5

2% cross-slope assumed for determining Fastest path

Movement

V3 fast path speed measured at exit crosswalk or 100 feet downstream from V2.

N/A = Fastest path speed does not exist for this approach
As acceleration potential of vehicle determines actual exiting speed, V3 presented is a conservative estimate. 

Notes:
All values are in miles per hour
V3 exiting speeds are  derived from vehicle acceleration formulas in NCHRP 672

 

As shown in Table 6, the fastest path entering and right-turning speeds are less than the 
desired maximum speeds for a single or multi-lane approaches, except for the following: 

 Entry speed (V1) at the northbound approach for the SR 99 NB Off Ramp is currently 
constrained by the alignment of the northbound off ramp (to meet advisory 
superelevation and comfort speed standards). Therefore, the phi angle for this approach 
was optimized in favor of the fast path. During final design, ramp alignment and/or entry 
options to further reduce the fastpath will be explored. 
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Scenario 
Works 

for 2021 
volumes? 

Pros Cons 

Scenario 1 No  - Does not work with 2021 volumes 

Scenario 2 No  - Does not work with 2021 volumes 

Scenario 3 Yes 

Intersections operate better 
than LOS standards in 2021 

Very complex signal phasing with multiple 
overlaps.  May be very hard to implement 

and operate/maintain. 

Lane configurations within 
existing pavement widths 

Risk of driver confusion due to visibility of 
multiple signal indications.  This is a 

significant safety concern. 

Scenario 4 Yes 

Intersections operate better 
than LOS standards in 2021 

Excessive queuing and LOS “F” conditions 
on Hicks Lane 

Simple, standard signal 
configuration at Eaton Rd/SR 99 

NB Ramps 

Potential for queue spill back in the 
northbound ramp terminal intersection 

associated with un-signalized left-turns to 
Hicks Lane 

 Simplest overall solution 
Safety concerns at Hicks Lane due to 

closely spaced intersections 

Scenario 5 Yes 

Ramp terminals operate better 
than LOS standards in 2021 

Silver Bell Road approach operates at LOS 
"F" under side street STOP control 

Simple, standard signal 
configuration at Eaton Rd/SR 99 

NB Ramps 

Right-of-way acquisition needed for Hicks 
Lane realignment 

Improved safety with more 
storage space between 

intersections 

Implementation timeframe longer due to 
R/W process 

 
What is the recommendation? 

Scenarios 3, 4, and 5 could all work as interim solutions with each having a unique set of challenges.  The 
very complex signal phasing and visibility of multiple/conflicting closely spaced signal heads renders 
Scenario 3 much less desirable from a safety perspective.  Scenario 3 is not recommended.   
 
Ultimately, there is no ideal short-term, low-cost improvement alternative for the northbound 
ramps/Hicks lane intersections.  Scenario 4, followed as soon as possible by Scenario 5, offers the best 
construction efficiency and best operating ramp intersections.  However, Hicks Lane will function very 
poorly until such time as the roadway realignment occurs.  
 
Signalization of the Eaton Road / SR99 Southbound ramps, in their current configuration, is feasible and 
operationally acceptable for a 5-year horizon with any of the scenarios discussed above.  
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HCM 2010 AWSC Existing No Build Conditions
1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd AM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 9 Report
AM Peak Hour Page 1

Intersection
Intersection Delay, s/veh 58.5
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 25 269 0 0 616 66 463 0 130 0 0 0
Future Vol, veh/h 25 269 0 0 616 66 463 0 130 0 0 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 27 292 0 0 670 72 503 0 141 0 0 0
Number of Lanes 0 1 0 0 2 1 0 1 1 0 0 0

Approach EB WB NB
Opposing Approach WB EB      
Opposing Lanes 3 1 0
Conflicting Approach Left      NB EB
Conflicting Lanes Left 0 2 1
Conflicting Approach Right NB      WB
Conflicting Lanes Right 2 0 3
HCM Control Delay 35.7 24.8 108.6
HCM LOS E C F
         

Lane NBLn1 NBLn2 EBLn1 WBLn1 WBLn2 WBLn3
Vol Left, % 100% 0% 9% 0% 0% 0%
Vol Thru, % 0% 0% 91% 100% 100% 0%
Vol Right, % 0% 100% 0% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 463 130 294 308 308 66
LT Vol 463 0 25 0 0 0
Through Vol 0 0 269 308 308 0
RT Vol 0 130 0 0 0 66
Lane Flow Rate 503 141 320 335 335 72
Geometry Grp 8 8 8 7 7 7
Degree of Util (X) 1.193 0.287 0.759 0.689 0.689 0.099
Departure Headway (Hd) 8.535 7.308 9.195 7.943 7.943 5.43
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 428 490 396 459 459 664
Service Time 6.298 5.07 6.895 5.643 5.643 3.13
HCM Lane V/C Ratio 1.175 0.288 0.808 0.73 0.73 0.108
HCM Control Delay 135.4 13 35.7 26.5 26.5 8.7
HCM Lane LOS F B E D D A
HCM 95th-tile Q 19.6 1.2 6.2 5.1 5.1 0.3



HCM 2010 TWSC Existing No Build Conditions
2: Eaton Rd & Hicks Ln AM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 9 Report
AM Peak Hour Page 1

Intersection
Int Delay, s/veh 2.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 71 326 538 36 37 148
Future Vol, veh/h 71 326 538 36 37 148
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 85
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 75 343 566 38 39 156
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 604 0 - 0 907 302
          Stage 1 - - - - 585 -
          Stage 2 - - - - 322 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 970 - - - 275 694
          Stage 1 - - - - 520 -
          Stage 2 - - - - 707 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 970 - - - 249 694
Mov Cap-2 Maneuver - - - - 249 -
          Stage 1 - - - - 470 -
          Stage 2 - - - - 707 -
 

Approach EB WB SB
HCM Control Delay, s 1.9 0 13.8
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 970 - - - 249 694
HCM Lane V/C Ratio 0.077 - - - 0.156 0.224
HCM Control Delay (s) 9 0.3 - - 22.1 11.7
HCM Lane LOS A A - - C B
HCM 95th %tile Q(veh) 0.2 - - - 0.5 0.9



HCM 2010 AWSC Existing No Build Condition
1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd PM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 9 Report
PM Peak Hour Page 1

Intersection
Intersection Delay, s/veh 68.6
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 62 350 0 0 586 83 466 0 285 0 0 0
Future Vol, veh/h 62 350 0 0 586 83 466 0 285 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 1 1 1 1 1 1 1 1 1 1 1 1
Mvmt Flow 65 368 0 0 617 87 491 0 300 0 0 0
Number of Lanes 0 1 0 0 2 1 0 1 1 0 0 0

Approach EB WB NB
Opposing Approach WB EB      
Opposing Lanes 3 1 0
Conflicting Approach Left      NB EB
Conflicting Lanes Left 0 2 1
Conflicting Approach Right NB      WB
Conflicting Lanes Right 2 0 3
HCM Control Delay 94.8 23.5 94.4
HCM LOS F C F
         

Lane NBLn1 NBLn2 EBLn1 WBLn1 WBLn2 WBLn3
Vol Left, % 100% 0% 15% 0% 0% 0%
Vol Thru, % 0% 0% 85% 100% 100% 0%
Vol Right, % 0% 100% 0% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 466 285 412 293 293 83
LT Vol 466 0 62 0 0 0
Through Vol 0 0 350 293 293 0
RT Vol 0 285 0 0 0 83
Lane Flow Rate 491 300 434 308 308 87
Geometry Grp 8 8 8 7 7 7
Degree of Util (X) 1.195 0.631 1.063 0.662 0.662 0.129
Departure Headway (Hd) 9.072 7.834 9.4 8.175 8.175 5.669
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 402 465 390 444 444 636
Service Time 6.772 5.534 7.1 5.875 5.875 3.369
HCM Lane V/C Ratio 1.221 0.645 1.113 0.694 0.694 0.137
HCM Control Delay 138.1 23 94.8 25.5 25.5 9.2
HCM Lane LOS F C F D D A
HCM 95th-tile Q 19 4.3 14 4.7 4.7 0.4



HCM 2010 TWSC Existing No Build Condition
2: Eaton Rd & Hicks Ln PM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 9 Report
PM Peak Hour Page 1

Intersection
Int Delay, s/veh 3.3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 155 480 524 46 31 146
Future Vol, veh/h 155 480 524 46 31 146
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 85
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 163 505 552 48 33 154
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 600 0 - 0 1155 300
          Stage 1 - - - - 576 -
          Stage 2 - - - - 579 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 973 - - - 190 696
          Stage 1 - - - - 525 -
          Stage 2 - - - - 524 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 973 - - - 146 696
Mov Cap-2 Maneuver - - - - 146 -
          Stage 1 - - - - 403 -
          Stage 2 - - - - 524 -
 

Approach EB WB SB
HCM Control Delay, s 2.8 0 16
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 973 - - - 146 696
HCM Lane V/C Ratio 0.168 - - - 0.224 0.221
HCM Control Delay (s) 9.4 0.7 - - 36.6 11.6
HCM Lane LOS A A - - E B
HCM 95th %tile Q(veh) 0.6 - - - 0.8 0.8



HCM 2010 AWSC Yr 2020 No Build
1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd AM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 10 Report
AM Peak Hour Page 1

Intersection
Intersection Delay, s/veh 72.3
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 30 285 0 0 650 75 490 0 150 0 0 0
Future Vol, veh/h 30 285 0 0 650 75 490 0 150 0 0 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 33 310 0 0 707 82 533 0 163 0 0 0
Number of Lanes 0 1 0 0 2 1 0 1 1 0 0 0

Approach EB WB NB
Opposing Approach WB EB      
Opposing Lanes 3 1 0
Conflicting Approach Left      NB EB
Conflicting Lanes Left 0 2 1
Conflicting Approach Right NB      WB
Conflicting Lanes Right 2 0 3
HCM Control Delay 44.4 28.1 136.2
HCM LOS E D F
         

Lane NBLn1 NBLn2 EBLn1 WBLn1 WBLn2 WBLn3
Vol Left, % 100% 0% 10% 0% 0% 0%
Vol Thru, % 0% 0% 90% 100% 100% 0%
Vol Right, % 0% 100% 0% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 490 150 315 325 325 75
LT Vol 490 0 30 0 0 0
Through Vol 0 0 285 325 325 0
RT Vol 0 150 0 0 0 75
Lane Flow Rate 533 163 342 353 353 82
Geometry Grp 8 8 8 7 7 7
Degree of Util (X) 1.29 0.339 0.827 0.734 0.734 0.114
Departure Headway (Hd) 8.719 7.489 9.511 8.193 8.193 5.674
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 415 478 383 445 445 636
Service Time 6.509 5.278 7.211 5.893 5.893 3.374
HCM Lane V/C Ratio 1.284 0.341 0.893 0.793 0.793 0.129
HCM Control Delay 173.6 14.1 44.4 30.3 30.3 9.1
HCM Lane LOS F B E D D A
HCM 95th-tile Q 23.3 1.5 7.5 5.9 5.9 0.4



HCM 2010 TWSC Yr 2020 No Build
2: Eaton Rd & Hicks Ln AM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 10 Report
AM Peak Hour Page 1

Intersection
Int Delay, s/veh 2.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 55 380 565 40 40 160
Future Vol, veh/h 55 380 565 40 40 160
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 85
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 58 400 595 42 42 168
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 637 0 - 0 932 319
          Stage 1 - - - - 616 -
          Stage 2 - - - - 316 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 943 - - - 265 677
          Stage 1 - - - - 501 -
          Stage 2 - - - - 712 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 943 - - - 244 677
Mov Cap-2 Maneuver - - - - 244 -
          Stage 1 - - - - 461 -
          Stage 2 - - - - 712 -
 

Approach EB WB SB
HCM Control Delay, s 1.4 0 14.2
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 943 - - - 244 677
HCM Lane V/C Ratio 0.061 - - - 0.173 0.249
HCM Control Delay (s) 9.1 0.3 - - 22.8 12.1
HCM Lane LOS A A - - C B
HCM 95th %tile Q(veh) 0.2 - - - 0.6 1



HCM 2010 AWSC Year 2020 No Build
1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd PM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 10 Report
PM Peak Hour Page 1

Intersection
Intersection Delay, s/veh 85.5
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 70 360 0 0 625 90 500 0 310 0 0 0
Future Vol, veh/h 70 360 0 0 625 90 500 0 310 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 1 1 1 1 1 1 1 1 1 1 1 1
Mvmt Flow 74 379 0 0 658 95 526 0 326 0 0 0
Number of Lanes 0 1 0 0 2 1 0 1 1 0 0 0

Approach EB WB NB
Opposing Approach WB EB      
Opposing Lanes 3 1 0
Conflicting Approach Left      NB EB
Conflicting Lanes Left 0 2 1
Conflicting Approach Right NB      WB
Conflicting Lanes Right 2 0 3
HCM Control Delay 118.8 26.4 120.1
HCM LOS F D F
         

Lane NBLn1 NBLn2 EBLn1 WBLn1 WBLn2 WBLn3
Vol Left, % 100% 0% 16% 0% 0% 0%
Vol Thru, % 0% 0% 84% 100% 100% 0%
Vol Right, % 0% 100% 0% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 500 310 430 313 313 90
LT Vol 500 0 70 0 0 0
Through Vol 0 0 360 313 313 0
RT Vol 0 310 0 0 0 90
Lane Flow Rate 526 326 453 329 329 95
Geometry Grp 8 8 8 7 7 7
Degree of Util (X) 1.296 0.695 1.133 0.708 0.708 0.14
Departure Headway (Hd) 9.284 8.043 9.702 8.307 8.307 5.797
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 395 454 376 438 438 622
Service Time 6.984 5.743 7.402 6.007 6.007 3.497
HCM Lane V/C Ratio 1.332 0.718 1.205 0.751 0.751 0.153
HCM Control Delay 177.8 27.1 118.8 28.8 28.8 9.4
HCM Lane LOS F D F D D A
HCM 95th-tile Q 22.7 5.2 16 5.4 5.4 0.5



HCM 2010 TWSC Year 2020 No Build
2: Eaton Rd & Hicks Ln PM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 10 Report
PM Peak Hour Page 1

Intersection
Int Delay, s/veh 2.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 90 580 555 50 35 160
Future Vol, veh/h 90 580 555 50 35 160
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 85
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 95 611 584 53 37 168
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 637 0 - 0 1107 319
          Stage 1 - - - - 611 -
          Stage 2 - - - - 496 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 943 - - - 204 677
          Stage 1 - - - - 504 -
          Stage 2 - - - - 577 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 943 - - - 173 677
Mov Cap-2 Maneuver - - - - 173 -
          Stage 1 - - - - 427 -
          Stage 2 - - - - 577 -
 

Approach EB WB SB
HCM Control Delay, s 1.7 0 15.6
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 943 - - - 173 677
HCM Lane V/C Ratio 0.1 - - - 0.213 0.249
HCM Control Delay (s) 9.2 0.5 - - 31.4 12.1
HCM Lane LOS A A - - D B
HCM 95th %tile Q(veh) 0.3 - - - 0.8 1



HCM 2010 AWSC Yr 2030 No Build
1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd AM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 10 Report
AM Peak Hour Page 1

Intersection
Intersection Delay, s/veh 131.4
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 60 320 0 0 790 110 580 0 180 0 0 0
Future Vol, veh/h 60 320 0 0 790 110 580 0 180 0 0 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 65 348 0 0 859 120 630 0 196 0 0 0
Number of Lanes 0 1 0 0 2 1 0 1 1 0 0 0

Approach EB WB NB
Opposing Approach WB EB      
Opposing Lanes 3 1 0
Conflicting Approach Left      NB EB
Conflicting Lanes Left 0 2 1
Conflicting Approach Right NB      WB
Conflicting Lanes Right 2 0 3
HCM Control Delay 99.3 51.4 242.3
HCM LOS F F F
         

Lane NBLn1 NBLn2 EBLn1 WBLn1 WBLn2 WBLn3
Vol Left, % 100% 0% 16% 0% 0% 0%
Vol Thru, % 0% 0% 84% 100% 100% 0%
Vol Right, % 0% 100% 0% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 580 180 380 395 395 110
LT Vol 580 0 60 0 0 0
Through Vol 0 0 320 395 395 0
RT Vol 0 180 0 0 0 110
Lane Flow Rate 630 196 413 429 429 120
Geometry Grp 8 8 8 7 7 7
Degree of Util (X) 1.615 0.436 1.06 0.92 0.92 0.175
Departure Headway (Hd) 9.55 8.309 10.628 8.941 8.941 6.4
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 385 436 347 408 408 564
Service Time 7.25 6.009 8.328 6.641 6.641 4.1
HCM Lane V/C Ratio 1.636 0.45 1.19 1.051 1.051 0.213
HCM Control Delay 312.1 17.3 99.3 57.1 57.1 10.5
HCM Lane LOS F C F F F B
HCM 95th-tile Q 35.4 2.2 12.9 9.9 9.9 0.6



HCM 2010 TWSC Yr 2030 No Build
2: Eaton Rd & Hicks Ln AM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 10 Report
AM Peak Hour Page 1

Intersection
Int Delay, s/veh 3.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 70 430 690 45 45 210
Future Vol, veh/h 70 430 690 45 45 210
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 85
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 74 453 726 47 47 221
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 773 0 - 0 1125 387
          Stage 1 - - - - 750 -
          Stage 2 - - - - 375 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 838 - - - 199 611
          Stage 1 - - - - 427 -
          Stage 2 - - - - 665 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 838 - - - 176 611
Mov Cap-2 Maneuver - - - - 176 -
          Stage 1 - - - - 377 -
          Stage 2 - - - - 665 -
 

Approach EB WB SB
HCM Control Delay, s 1.7 0 17.5
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 838 - - - 176 611
HCM Lane V/C Ratio 0.088 - - - 0.269 0.362
HCM Control Delay (s) 9.7 0.4 - - 32.8 14.2
HCM Lane LOS A A - - D B
HCM 95th %tile Q(veh) 0.3 - - - 1 1.6



HCM 2010 AWSC Year 2030 No Build
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SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 10 Report
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Intersection
Intersection Delay, s/veh 146.5
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 90 400 0 0 675 120 610 0 400 0 0 0
Future Vol, veh/h 90 400 0 0 675 120 610 0 400 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 1 1 1 1 1 1 1 1 1 1 1 1
Mvmt Flow 95 421 0 0 711 126 642 0 421 0 0 0
Number of Lanes 0 1 0 0 2 1 0 1 1 0 0 0

Approach EB WB NB
Opposing Approach WB EB      
Opposing Lanes 3 1 0
Conflicting Approach Left      NB EB
Conflicting Lanes Left 0 2 1
Conflicting Approach Right NB      WB
Conflicting Lanes Right 2 0 3
HCM Control Delay 206.6 29.9 209.1
HCM LOS F D F
         

Lane NBLn1 NBLn2 EBLn1 WBLn1 WBLn2 WBLn3
Vol Left, % 100% 0% 18% 0% 0% 0%
Vol Thru, % 0% 0% 82% 100% 100% 0%
Vol Right, % 0% 100% 0% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 610 400 490 338 338 120
LT Vol 610 0 90 0 0 0
Through Vol 0 0 400 338 338 0
RT Vol 0 400 0 0 0 120
Lane Flow Rate 642 421 516 355 355 126
Geometry Grp 8 8 8 7 7 7
Degree of Util (X) 1.609 0.915 1.357 0.765 0.765 0.187
Departure Headway (Hd) 9.802 8.552 10.419 8.37 8.37 5.851
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 379 425 351 437 437 618
Service Time 7.502 6.252 8.119 6.07 6.07 3.551
HCM Lane V/C Ratio 1.694 0.991 1.47 0.812 0.812 0.204
HCM Control Delay 310.4 54.5 206.6 33.5 33.5 9.9
HCM Lane LOS F F F D D A
HCM 95th-tile Q 34.4 10 23 6.5 6.5 0.7



HCM 2010 TWSC Year 2030 No Build
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SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 10 Report
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Intersection
Int Delay, s/veh 3.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 100 700 600 95 45 195
Future Vol, veh/h 100 700 600 95 45 195
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 85
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 105 737 632 100 47 205
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 732 0 - 0 1261 366
          Stage 1 - - - - 682 -
          Stage 2 - - - - 579 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 868 - - - 162 631
          Stage 1 - - - - 464 -
          Stage 2 - - - - 524 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 868 - - - 129 631
Mov Cap-2 Maneuver - - - - 129 -
          Stage 1 - - - - 369 -
          Stage 2 - - - - 524 -
 

Approach EB WB SB
HCM Control Delay, s 1.9 0 19.9
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 868 - - - 129 631
HCM Lane V/C Ratio 0.121 - - - 0.367 0.325
HCM Control Delay (s) 9.7 0.8 - - 48.3 13.4
HCM Lane LOS A A - - E B
HCM 95th %tile Q(veh) 0.4 - - - 1.5 1.4
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SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 10 Report
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Intersection
Intersection Delay, s/veh 200.3
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 90 355 0 0 930 145 670 0 210 0 0 0
Future Vol, veh/h 90 355 0 0 930 145 670 0 210 0 0 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 98 386 0 0 1011 158 728 0 228 0 0 0
Number of Lanes 0 1 0 0 2 1 0 1 1 0 0 0

Approach EB WB NB
Opposing Approach WB EB      
Opposing Lanes 3 1 0
Conflicting Approach Left      NB EB
Conflicting Lanes Left 0 2 1
Conflicting Approach Right NB      WB
Conflicting Lanes Right 2 0 3
HCM Control Delay 190 89 341.6
HCM LOS F F F
         

Lane NBLn1 NBLn2 EBLn1 WBLn1 WBLn2 WBLn3
Vol Left, % 100% 0% 20% 0% 0% 0%
Vol Thru, % 0% 0% 80% 100% 100% 0%
Vol Right, % 0% 100% 0% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 670 210 445 465 465 145
LT Vol 670 0 90 0 0 0
Through Vol 0 0 355 465 465 0
RT Vol 0 210 0 0 0 145
Lane Flow Rate 728 228 484 505 505 158
Geometry Grp 8 8 8 7 7 7
Degree of Util (X) 1.908 0.522 1.303 1.082 1.082 0.231
Departure Headway (Hd) 10.228 8.978 11.727 9.481 9.481 6.921
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 364 404 314 389 389 523
Service Time 7.928 6.678 9.427 7.181 7.181 4.621
HCM Lane V/C Ratio 2 0.564 1.541 1.298 1.298 0.302
HCM Control Delay 442 21.1 190 101 101 11.7
HCM Lane LOS F C F F F B
HCM 95th-tile Q 45.5 2.9 19.4 14.5 14.5 0.9
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Intersection
Int Delay, s/veh 4.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 85 480 815 50 50 260
Future Vol, veh/h 85 480 815 50 50 260
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 85
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 89 505 858 53 53 274
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 911 0 - 0 1316 456
          Stage 1 - - - - 885 -
          Stage 2 - - - - 431 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 743 - - - 149 551
          Stage 1 - - - - 364 -
          Stage 2 - - - - 623 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 743 - - - 124 551
Mov Cap-2 Maneuver - - - - 124 -
          Stage 1 - - - - 303 -
          Stage 2 - - - - 623 -
 

Approach EB WB SB
HCM Control Delay, s 2.1 0 23.6
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 743 - - - 124 551
HCM Lane V/C Ratio 0.12 - - - 0.424 0.497
HCM Control Delay (s) 10.5 0.6 - - 53.9 17.8
HCM Lane LOS B A - - F C
HCM 95th %tile Q(veh) 0.4 - - - 1.8 2.7



HCM 2010 AWSC Year 2040 No Build
1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd PM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 10 Report
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Intersection
Intersection Delay, s/veh 237.8
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 110 440 0 0 915 150 720 0 490 0 0 0
Future Vol, veh/h 110 440 0 0 915 150 720 0 490 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 1 1 1 1 1 1 1 1 1 1 1 1
Mvmt Flow 116 463 0 0 963 158 758 0 516 0 0 0
Number of Lanes 0 1 0 0 2 1 0 1 1 0 0 0

Approach EB WB NB
Opposing Approach WB EB      
Opposing Lanes 3 1 0
Conflicting Approach Left      NB EB
Conflicting Lanes Left 0 2 1
Conflicting Approach Right NB      WB
Conflicting Lanes Right 2 0 3
HCM Control Delay 341.5 70.5 338
HCM LOS F F F
         

Lane NBLn1 NBLn2 EBLn1 WBLn1 WBLn2 WBLn3
Vol Left, % 100% 0% 20% 0% 0% 0%
Vol Thru, % 0% 0% 80% 100% 100% 0%
Vol Right, % 0% 100% 0% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 720 490 550 458 458 150
LT Vol 720 0 110 0 0 0
Through Vol 0 0 440 458 458 0
RT Vol 0 490 0 0 0 150
Lane Flow Rate 758 516 579 482 482 158
Geometry Grp 8 8 8 7 7 7
Degree of Util (X) 1.984 1.178 1.664 1.043 1.043 0.236
Departure Headway (Hd) 10.777 9.514 12.141 7.607 7.607 5.092
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 349 387 307 482 482 709
Service Time 8.477 7.214 9.841 5.307 5.307 2.792
HCM Lane V/C Ratio 2.172 1.333 1.886 1 1 0.223
HCM Control Delay 477 133.8 341.5 80.5 80.5 9.4
HCM Lane LOS F F F F F A
HCM 95th-tile Q 46.4 17.8 30.6 14.9 14.9 0.9
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Intersection
Int Delay, s/veh 6.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 110 820 835 80 50 230
Future Vol, veh/h 110 820 835 80 50 230
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 85
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 116 863 879 84 53 242
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 963 0 - 0 1585 482
          Stage 1 - - - - 921 -
          Stage 2 - - - - 664 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 711 - - - 99 530
          Stage 1 - - - - 348 -
          Stage 2 - - - - 474 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 711 - - - 68 530
Mov Cap-2 Maneuver - - - - 68 -
          Stage 1 - - - - 239 -
          Stage 2 - - - - 474 -
 

Approach EB WB SB
HCM Control Delay, s 2.5 0 41.5
HCM LOS E
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 711 - - - 68 530
HCM Lane V/C Ratio 0.163 - - - 0.774 0.457
HCM Control Delay (s) 11 1.4 - - 152.1 17.4
HCM Lane LOS B A - - F C
HCM 95th %tile Q(veh) 0.6 - - - 3.6 2.4



Queuing and Blocking Report Existing No Build Conditions
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Intersection: 1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd

Movement EB WB WB NB NB
Directions Served LT T R LT R
Maximum Queue (ft) 150 66 30 207 68
Average Queue (ft) 69 40 12 106 36
95th Queue (ft) 117 55 26 184 56
Link Distance (ft) 98 31 31 418
Upstream Blk Time (%) 2 20 1
Queuing Penalty (veh) 7 46 1
Storage Bay Dist (ft) 175
Storage Blk Time (%) 3
Queuing Penalty (veh) 3

Intersection: 2: Eaton Rd & Hicks Ln

Movement EB WB WB B10 SB SB
Directions Served LT T TR T L R
Maximum Queue (ft) 35 202 75 254 202 143
Average Queue (ft) 12 170 7 217 185 137
95th Queue (ft) 37 189 39 239 199 149
Link Distance (ft) 31 91 91 193 182
Upstream Blk Time (%) 1 100 0 99 100
Queuing Penalty (veh) 2 0 0 0 0
Storage Bay Dist (ft) 85
Storage Blk Time (%) 0 100
Queuing Penalty (veh) 0 37

Zone Summary
Zone wide Queuing Penalty: 97
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Intersection: 1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd

Movement EB B13 WB WB NB NB
Directions Served LT T T R LT R
Maximum Queue (ft) 175 147 55 33 367 261
Average Queue (ft) 102 11 40 14 157 77
95th Queue (ft) 167 69 51 27 300 193
Link Distance (ft) 98 314 31 31 418
Upstream Blk Time (%) 19 0 20 1 1
Queuing Penalty (veh) 77 0 45 2 0
Storage Bay Dist (ft) 175
Storage Blk Time (%) 16
Queuing Penalty (veh) 44

Intersection: 2: Eaton Rd & Hicks Ln

Movement EB WB WB B10 SB SB
Directions Served LT T TR T L R
Maximum Queue (ft) 58 194 113 245 202 144
Average Queue (ft) 26 165 12 214 183 125
95th Queue (ft) 52 177 55 236 198 165
Link Distance (ft) 31 91 91 193 182
Upstream Blk Time (%) 3 100 0 98 93
Queuing Penalty (veh) 8 0 0 0 0
Storage Bay Dist (ft) 85
Storage Blk Time (%) 18 100
Queuing Penalty (veh) 27 31

Zone Summary
Zone wide Queuing Penalty: 234



Queuing and Blocking Report Yr 2020 No Build
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Intersection: 1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd

Movement EB WB WB NB NB
Directions Served LT T R LT R
Maximum Queue (ft) 136 68 31 374 255
Average Queue (ft) 67 43 13 187 99
95th Queue (ft) 106 58 25 392 283
Link Distance (ft) 98 31 31 418
Upstream Blk Time (%) 2 21 1 3
Queuing Penalty (veh) 6 51 2 0
Storage Bay Dist (ft) 175
Storage Blk Time (%) 29
Queuing Penalty (veh) 44

Intersection: 2: Eaton Rd & Hicks Ln

Movement EB EB WB WB B10 SB SB
Directions Served LT T T TR T L R
Maximum Queue (ft) 36 12 200 92 247 211 145
Average Queue (ft) 9 0 168 8 216 185 134
95th Queue (ft) 33 6 186 52 237 202 160
Link Distance (ft) 31 31 91 91 193 182
Upstream Blk Time (%) 1 0 100 100 91
Queuing Penalty (veh) 1 0 0 0 0
Storage Bay Dist (ft) 85
Storage Blk Time (%) 6 100
Queuing Penalty (veh) 11 40

Zone Summary
Zone wide Queuing Penalty: 155
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SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I SimTraffic Report
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Intersection: 1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd

Movement EB B13 WB WB NB NB
Directions Served LT T T R LT R
Maximum Queue (ft) 169 119 57 40 431 300
Average Queue (ft) 99 11 41 15 237 143
95th Queue (ft) 157 79 52 29 463 332
Link Distance (ft) 98 314 31 31 418
Upstream Blk Time (%) 14 21 1 18
Queuing Penalty (veh) 57 50 3 0
Storage Bay Dist (ft) 175
Storage Blk Time (%) 41
Queuing Penalty (veh) 128

Intersection: 2: Eaton Rd & Hicks Ln

Movement EB WB WB B10 SB SB
Directions Served LT T TR T L R
Maximum Queue (ft) 55 180 65 247 204 130
Average Queue (ft) 20 164 11 214 186 118
95th Queue (ft) 47 173 43 235 201 160
Link Distance (ft) 31 91 91 193 182
Upstream Blk Time (%) 2 100 0 96 100
Queuing Penalty (veh) 6 0 0 0 0
Storage Bay Dist (ft) 85
Storage Blk Time (%) 20 100
Queuing Penalty (veh) 32 35

Zone Summary
Zone wide Queuing Penalty: 310



Queuing and Blocking Report Yr 2030 No Build
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Intersection: 1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd

Movement EB B13 WB WB NB NB
Directions Served LT T T R LT R
Maximum Queue (ft) 155 13 60 37 474 300
Average Queue (ft) 84 1 44 14 429 279
95th Queue (ft) 133 8 55 28 521 397
Link Distance (ft) 98 314 31 31 418
Upstream Blk Time (%) 7 22 1 89
Queuing Penalty (veh) 24 67 3 0
Storage Bay Dist (ft) 175
Storage Blk Time (%) 97
Queuing Penalty (veh) 175

Intersection: 2: Eaton Rd & Hicks Ln

Movement EB WB WB B10 SB SB
Directions Served LT T TR T L R
Maximum Queue (ft) 32 197 95 245 207 144
Average Queue (ft) 14 168 10 215 188 132
95th Queue (ft) 38 186 51 236 203 153
Link Distance (ft) 31 91 91 193 182
Upstream Blk Time (%) 1 100 0 100 98
Queuing Penalty (veh) 2 0 0 0 0
Storage Bay Dist (ft) 85
Storage Blk Time (%) 3 99
Queuing Penalty (veh) 6 44

Zone Summary
Zone wide Queuing Penalty: 322
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Intersection: 1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd

Movement EB B13 WB WB NB NB
Directions Served LT T T R LT R
Maximum Queue (ft) 183 145 56 41 467 300
Average Queue (ft) 136 30 44 15 438 300
95th Queue (ft) 193 124 51 29 454 300
Link Distance (ft) 98 314 31 31 418
Upstream Blk Time (%) 47 22 1 92
Queuing Penalty (veh) 192 59 3 0
Storage Bay Dist (ft) 175
Storage Blk Time (%) 100 0
Queuing Penalty (veh) 400 1

Intersection: 2: Eaton Rd & Hicks Ln

Movement EB EB WB WB B10 SB SB
Directions Served LT T T TR T L R
Maximum Queue (ft) 50 12 190 70 249 213 145
Average Queue (ft) 20 1 165 12 216 186 135
95th Queue (ft) 47 8 177 44 238 199 149
Link Distance (ft) 31 31 91 91 193 182
Upstream Blk Time (%) 2 0 100 0 99 100
Queuing Penalty (veh) 9 0 0 0 0 0
Storage Bay Dist (ft) 85
Storage Blk Time (%) 0 100
Queuing Penalty (veh) 0 45

Zone Summary
Zone wide Queuing Penalty: 709
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Intersection: 1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd

Movement EB B13 WB WB NB NB
Directions Served LT T T R LT R
Maximum Queue (ft) 173 65 67 33 474 300
Average Queue (ft) 118 6 45 14 444 298
95th Queue (ft) 174 33 57 27 467 339
Link Distance (ft) 98 314 31 31 418
Upstream Blk Time (%) 28 23 1 99
Queuing Penalty (veh) 93 84 3 0
Storage Bay Dist (ft) 175
Storage Blk Time (%) 100
Queuing Penalty (veh) 210

Intersection: 2: Eaton Rd & Hicks Ln

Movement EB WB WB B10 SB SB
Directions Served LT T TR T L R
Maximum Queue (ft) 35 197 89 245 206 138
Average Queue (ft) 14 168 11 214 185 134
95th Queue (ft) 40 184 59 232 197 148
Link Distance (ft) 31 91 91 193 182
Upstream Blk Time (%) 1 100 0 100 100
Queuing Penalty (veh) 3 0 0 0 0
Storage Bay Dist (ft) 85
Storage Blk Time (%) 100
Queuing Penalty (veh) 50

Zone Summary
Zone wide Queuing Penalty: 444
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Intersection: 1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd

Movement EB B13 WB WB NB NB
Directions Served LT T T R LT R
Maximum Queue (ft) 190 169 58 36 469 300
Average Queue (ft) 147 34 44 16 438 300
95th Queue (ft) 192 127 53 29 456 300
Link Distance (ft) 98 314 31 31 418
Upstream Blk Time (%) 54 23 1 90
Queuing Penalty (veh) 225 81 4 0
Storage Bay Dist (ft) 175
Storage Blk Time (%) 100 2
Queuing Penalty (veh) 489 12

Intersection: 2: Eaton Rd & Hicks Ln

Movement EB WB WB B10 SB SB
Directions Served LT T TR T L R
Maximum Queue (ft) 67 192 102 247 219 145
Average Queue (ft) 18 166 14 216 183 126
95th Queue (ft) 48 178 65 236 205 163
Link Distance (ft) 31 91 91 193 182
Upstream Blk Time (%) 2 100 0 99 100
Queuing Penalty (veh) 8 0 0 0 0
Storage Bay Dist (ft) 85
Storage Blk Time (%) 17 100
Queuing Penalty (veh) 40 50

Zone Summary
Zone wide Queuing Penalty: 908



 

APPENDIX D – SIGNAL BUILD ANALYSIS 

 
 

SIGNAL BUILD SYNCHRO ANALYSIS 
SIGNAL LAYOUT & TRUCK TURN EXHIBITS.  

SIGNAL COST ESTIMATE 
  



HCM Signalized Intersection Capacity Analysis Year 2020 Conditions
1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd AM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 10 Report
AM Peak Hour Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 30 285 0 0 650 75 490 0 150 0 0 0
Future Volume (vph) 30 285 0 0 650 75 490 0 150 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 5.1 4.7 4.7 4.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 1681 1681 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 1681 1681 1583
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 300 0 0 684 79 516 0 158 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 52 0 0 109 0 0 0
Lane Group Flow (vph) 32 300 0 0 684 27 258 258 49 0 0 0
Turn Type Prot NA NA Perm Split NA Perm
Protected Phases 7 4 8 2 2
Permitted Phases 8 2
Actuated Green, G (s) 1.8 22.0 16.0 16.0 14.2 14.2 14.2
Effective Green, g (s) 1.8 22.0 16.0 16.0 14.2 14.2 14.2
Actuated g/C Ratio 0.04 0.48 0.35 0.35 0.31 0.31 0.31
Clearance Time (s) 4.2 5.1 5.1 5.1 4.7 4.7 4.7
Vehicle Extension (s) 1.5 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 69 1692 1230 550 518 518 488
v/s Ratio Prot c0.02 0.08 c0.19 c0.15 0.15
v/s Ratio Perm 0.02 0.03
v/c Ratio 0.46 0.18 0.56 0.05 0.50 0.50 0.10
Uniform Delay, d1 21.6 6.8 12.1 10.0 13.0 13.0 11.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.1 0.5 0.0 0.8 0.8 0.1
Delay (s) 23.4 6.9 12.7 10.0 13.7 13.7 11.4
Level of Service C A B A B B B
Approach Delay (s) 8.5 12.4 13.2 0.0
Approach LOS A B B A

Intersection Summary
HCM 2000 Control Delay 12.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 46.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2020 Conditions
2: Eaton Rd & Hicks Ln AM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 10 Report
AM Peak Hour Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 55 380 565 40 40 160
Future Volume (vph) 55 380 565 40 40 160
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 4.2 4.2
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3504 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3504 1770 1583
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 58 400 595 42 42 168
RTOR Reduction (vph) 0 0 6 0 0 105
Lane Group Flow (vph) 58 400 631 0 42 63
Turn Type Prot NA NA Prot pm+ov
Protected Phases 7 4 8 1 7
Permitted Phases 1
Actuated Green, G (s) 5.4 23.9 14.3 2.1 7.5
Effective Green, g (s) 5.4 23.9 14.3 2.1 7.5
Actuated g/C Ratio 0.15 0.68 0.41 0.06 0.21
Clearance Time (s) 4.2 5.1 5.1 4.2 4.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 270 2396 1419 105 524
v/s Ratio Prot 0.03 c0.11 c0.18 c0.02 0.02
v/s Ratio Perm 0.02
v/c Ratio 0.21 0.17 0.44 0.40 0.12
Uniform Delay, d1 13.1 2.1 7.6 16.0 11.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.0 0.2 2.5 0.1
Delay (s) 13.5 2.1 7.8 18.5 11.3
Level of Service B A A B B
Approach Delay (s) 3.6 7.8 12.8
Approach LOS A A B

Intersection Summary
HCM 2000 Control Delay 7.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 35.3 Sum of lost time (s) 13.5
Intersection Capacity Utilization 34.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2020 Conditions
1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd PM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 10 Report
PM Peak Hour Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 70 360 0 0 625 90 500 0 310 0 0 0
Future Volume (vph) 70 360 0 0 625 90 500 0 310 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 5.1 4.7 4.7 4.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1787 3574 3574 1599 1698 1698 1599
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1787 3574 3574 1599 1698 1698 1599
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 74 379 0 0 658 95 526 0 326 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 64 0 0 222 0 0 0
Lane Group Flow (vph) 74 379 0 0 658 31 263 263 104 0 0 0
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
Turn Type Prot NA NA Perm Split NA Perm
Protected Phases 7 4 8 2 2
Permitted Phases 8 2
Actuated Green, G (s) 3.8 24.8 16.8 16.8 16.1 16.1 16.1
Effective Green, g (s) 3.8 24.8 16.8 16.8 16.1 16.1 16.1
Actuated g/C Ratio 0.07 0.49 0.33 0.33 0.32 0.32 0.32
Clearance Time (s) 4.2 5.1 5.1 5.1 4.7 4.7 4.7
Vehicle Extension (s) 1.5 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 133 1748 1184 529 539 539 507
v/s Ratio Prot c0.04 0.11 c0.18 c0.15 0.15
v/s Ratio Perm 0.02 0.06
v/c Ratio 0.56 0.22 0.56 0.06 0.49 0.49 0.20
Uniform Delay, d1 22.6 7.4 13.9 11.6 14.0 14.0 12.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.8 0.1 0.6 0.0 0.7 0.7 0.2
Delay (s) 25.5 7.5 14.5 11.6 14.7 14.7 12.8
Level of Service C A B B B B B
Approach Delay (s) 10.4 14.1 14.0 0.0
Approach LOS B B B A

Intersection Summary
HCM 2000 Control Delay 13.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 50.7 Sum of lost time (s) 14.0
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2020 Conditions
2: Eaton Rd & Hicks Ln PM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 10 Report
PM Peak Hour Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 90 580 555 50 35 160
Future Volume (vph) 90 580 555 50 35 160
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 4.2 4.2
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1787 3574 3530 1787 1599
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1787 3574 3530 1787 1599
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 95 611 584 53 37 168
RTOR Reduction (vph) 0 0 8 0 0 108
Lane Group Flow (vph) 95 611 629 0 37 60
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1%
Turn Type Prot NA NA Prot pm+ov
Protected Phases 7 4 8 1 7
Permitted Phases 1
Actuated Green, G (s) 6.1 24.8 14.5 2.1 8.2
Effective Green, g (s) 6.1 24.8 14.5 2.1 8.2
Actuated g/C Ratio 0.17 0.69 0.40 0.06 0.23
Clearance Time (s) 4.2 5.1 5.1 4.2 4.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 301 2448 1413 103 547
v/s Ratio Prot 0.05 c0.17 c0.18 c0.02 0.02
v/s Ratio Perm 0.02
v/c Ratio 0.32 0.25 0.44 0.36 0.11
Uniform Delay, d1 13.2 2.2 7.9 16.4 11.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.1 0.2 2.1 0.1
Delay (s) 13.8 2.2 8.1 18.5 11.2
Level of Service B A A B B
Approach Delay (s) 3.8 8.1 12.5
Approach LOS A A B

Intersection Summary
HCM 2000 Control Delay 6.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 36.2 Sum of lost time (s) 13.5
Intersection Capacity Utilization 36.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2030 Conditions
1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd AM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 9 Report
AM Peak Hour Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 60 320 0 0 790 110 380 0 180 0 0 0
Future Volume (vph) 60 320 0 0 790 110 380 0 180 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 5.1 4.7 4.7 4.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 1681 1681 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 1681 1681 1583
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 63 337 0 0 832 116 400 0 189 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 63 0 0 139 0 0 0
Lane Group Flow (vph) 63 337 0 0 832 53 200 200 50 0 0 0
Turn Type Prot NA NA Perm Split NA Perm
Protected Phases 7 4 8 2 2
Permitted Phases 8 2
Actuated Green, G (s) 3.5 26.7 19.0 19.0 13.0 13.0 13.0
Effective Green, g (s) 3.5 26.7 19.0 19.0 13.0 13.0 13.0
Actuated g/C Ratio 0.07 0.54 0.38 0.38 0.26 0.26 0.26
Clearance Time (s) 4.2 5.1 5.1 5.1 4.7 4.7 4.7
Vehicle Extension (s) 1.5 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 125 1908 1358 607 441 441 415
v/s Ratio Prot c0.04 0.10 c0.24 c0.12 0.12
v/s Ratio Perm 0.03 0.03
v/c Ratio 0.50 0.18 0.61 0.09 0.45 0.45 0.12
Uniform Delay, d1 22.2 5.8 12.3 9.7 15.3 15.3 13.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.0 0.8 0.1 0.7 0.7 0.1
Delay (s) 23.3 5.8 13.1 9.8 16.0 16.0 14.0
Level of Service C A B A B B B
Approach Delay (s) 8.6 12.7 15.4 0.0
Approach LOS A B B A

Intersection Summary
HCM 2000 Control Delay 12.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 49.5 Sum of lost time (s) 14.0
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2030 Conditions
2: Eaton Rd & Hicks Ln AM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 9 Report
AM Peak Hour Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 70 430 690 45 45 210
Future Volume (vph) 70 430 690 45 45 210
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 4.2 4.2
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3507 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3507 1770 1583
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 74 453 726 47 47 221
RTOR Reduction (vph) 0 0 5 0 0 63
Lane Group Flow (vph) 74 453 768 0 47 158
Turn Type Prot NA NA Prot pm+ov
Protected Phases 7 4 8 1 7
Permitted Phases 1
Actuated Green, G (s) 6.7 28.1 17.2 2.3 9.0
Effective Green, g (s) 6.7 28.1 17.2 2.3 9.0
Actuated g/C Ratio 0.17 0.71 0.43 0.06 0.23
Clearance Time (s) 4.2 5.1 5.1 4.2 4.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 298 2504 1519 102 526
v/s Ratio Prot 0.04 0.13 c0.22 0.03 c0.05
v/s Ratio Perm 0.05
v/c Ratio 0.25 0.18 0.51 0.46 0.30
Uniform Delay, d1 14.3 1.9 8.2 18.1 12.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.0 0.3 3.3 0.3
Delay (s) 14.8 2.0 8.4 21.4 13.1
Level of Service B A A C B
Approach Delay (s) 3.8 8.4 14.5
Approach LOS A A B

Intersection Summary
HCM 2000 Control Delay 7.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 39.7 Sum of lost time (s) 13.5
Intersection Capacity Utilization 41.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2030 Conditions
1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd PM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 9 Report
PM Peak Hour Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 90 400 0 0 675 120 610 0 400 0 0 0
Future Volume (vph) 90 400 0 0 675 120 610 0 400 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 5.1 4.7 4.7 4.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1787 3574 3574 1599 1698 1698 1599
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1787 3574 3574 1599 1698 1698 1599
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 95 421 0 0 711 126 642 0 421 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 85 0 0 266 0 0 0
Lane Group Flow (vph) 95 421 0 0 711 41 321 321 155 0 0 0
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
Turn Type Prot NA NA Perm Split NA Perm
Protected Phases 7 4 8 2 2
Permitted Phases 8 2
Actuated Green, G (s) 6.0 29.1 18.9 18.9 19.0 19.0 19.0
Effective Green, g (s) 6.0 29.1 18.9 18.9 19.0 19.0 19.0
Actuated g/C Ratio 0.10 0.50 0.33 0.33 0.33 0.33 0.33
Clearance Time (s) 4.2 5.1 5.1 5.1 4.7 4.7 4.7
Vehicle Extension (s) 1.5 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 185 1796 1166 521 557 557 524
v/s Ratio Prot c0.05 0.12 c0.20 c0.19 0.19
v/s Ratio Perm 0.03 0.10
v/c Ratio 0.51 0.23 0.61 0.08 0.58 0.58 0.30
Uniform Delay, d1 24.6 8.1 16.4 13.5 16.1 16.1 14.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.1 0.9 0.1 1.4 1.4 0.3
Delay (s) 25.6 8.2 17.3 13.5 17.6 17.6 14.8
Level of Service C A B B B B B
Approach Delay (s) 11.4 16.7 16.5 0.0
Approach LOS B B B A

Intersection Summary
HCM 2000 Control Delay 15.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 57.9 Sum of lost time (s) 14.0
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2030 Conditions
2: Eaton Rd & Hicks Ln PM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 9 Report
PM Peak Hour Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 100 700 600 95 45 195
Future Volume (vph) 100 700 600 95 45 195
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 4.2 4.2
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1787 3574 3501 1787 1599
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1787 3574 3501 1787 1599
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 737 632 100 47 205
RTOR Reduction (vph) 0 0 14 0 0 91
Lane Group Flow (vph) 105 737 718 0 47 114
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1%
Turn Type Prot NA NA Prot pm+ov
Protected Phases 7 4 8 1 7
Permitted Phases 1
Actuated Green, G (s) 6.4 26.7 16.1 2.2 8.6
Effective Green, g (s) 6.4 26.7 16.1 2.2 8.6
Actuated g/C Ratio 0.17 0.70 0.42 0.06 0.23
Clearance Time (s) 4.2 5.1 5.1 4.2 4.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 299 2498 1475 102 535
v/s Ratio Prot 0.06 c0.21 c0.20 c0.03 0.04
v/s Ratio Perm 0.04
v/c Ratio 0.35 0.30 0.49 0.46 0.21
Uniform Delay, d1 14.1 2.2 8.0 17.4 12.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.1 0.3 3.3 0.2
Delay (s) 14.8 2.2 8.3 20.7 12.2
Level of Service B A A C B
Approach Delay (s) 3.8 8.3 13.8
Approach LOS A A B

Intersection Summary
HCM 2000 Control Delay 7.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 38.2 Sum of lost time (s) 13.5
Intersection Capacity Utilization 39.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2040 Conditions
1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd AM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 9 Report
AM Peak Hour Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 90 355 0 0 930 145 670 0 210 0 0 0
Future Volume (vph) 90 355 0 0 930 145 670 0 210 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 5.1 4.7 4.7 4.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 1681 1681 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 1681 1681 1583
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 95 374 0 0 979 153 705 0 221 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 72 0 0 151 0 0 0
Lane Group Flow (vph) 95 374 0 0 979 81 352 353 70 0 0 0
Turn Type Prot NA NA Perm Split NA Perm
Protected Phases 7 4 8 2 2
Permitted Phases 8 2
Actuated Green, G (s) 6.1 33.3 23.0 23.0 19.8 19.8 19.8
Effective Green, g (s) 6.1 33.3 23.0 23.0 19.8 19.8 19.8
Actuated g/C Ratio 0.10 0.53 0.37 0.37 0.31 0.31 0.31
Clearance Time (s) 4.2 5.1 5.1 5.1 4.7 4.7 4.7
Vehicle Extension (s) 1.5 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 171 1873 1294 578 529 529 498
v/s Ratio Prot c0.05 0.11 c0.28 0.21 c0.21
v/s Ratio Perm 0.05 0.04
v/c Ratio 0.56 0.20 0.76 0.14 0.67 0.67 0.14
Uniform Delay, d1 27.1 7.8 17.5 13.3 18.7 18.7 15.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.1 2.6 0.1 3.2 3.2 0.1
Delay (s) 29.3 7.8 20.1 13.4 21.8 21.9 15.6
Level of Service C A C B C C B
Approach Delay (s) 12.2 19.2 20.4 0.0
Approach LOS B B C A

Intersection Summary
HCM 2000 Control Delay 18.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 62.9 Sum of lost time (s) 14.0
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2040 Conditions
2: Eaton Rd & Hicks Ln AM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 9 Report
AM Peak Hour Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 85 480 815 50 50 260
Future Volume (vph) 85 480 815 50 50 260
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 4.2 4.2
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3508 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3508 1770 1583
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 89 505 858 53 53 274
RTOR Reduction (vph) 0 0 5 0 0 35
Lane Group Flow (vph) 89 505 906 0 53 239
Turn Type Prot NA NA Prot pm+ov
Protected Phases 7 4 8 1 7
Permitted Phases 1
Actuated Green, G (s) 9.8 33.7 19.7 4.0 13.8
Effective Green, g (s) 9.8 33.7 19.7 4.0 13.8
Actuated g/C Ratio 0.21 0.72 0.42 0.09 0.29
Clearance Time (s) 4.2 5.1 5.1 4.2 4.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 369 2537 1470 150 606
v/s Ratio Prot 0.05 0.14 c0.26 0.03 c0.08
v/s Ratio Perm 0.07
v/c Ratio 0.24 0.20 0.62 0.35 0.39
Uniform Delay, d1 15.5 2.2 10.7 20.3 13.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.8 1.4 0.4
Delay (s) 15.8 2.2 11.5 21.7 13.7
Level of Service B A B C B
Approach Delay (s) 4.3 11.5 15.0
Approach LOS A B B

Intersection Summary
HCM 2000 Control Delay 9.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 47.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2040 Conditions
1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd PM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 9 Report
PM Peak Hour Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 110 440 0 0 915 150 720 0 490 0 0 0
Future Volume (vph) 110 440 0 0 915 150 720 0 490 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 5.1 4.7 4.7 4.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1787 3574 3574 1599 1698 1698 1599
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1787 3574 3574 1599 1698 1698 1599
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 116 463 0 0 963 158 758 0 516 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 78 0 0 239 0 0 0
Lane Group Flow (vph) 116 463 0 0 963 80 379 379 277 0 0 0
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
Turn Type Prot NA NA Perm Split NA Perm
Protected Phases 7 4 8 2 2
Permitted Phases 8 2
Actuated Green, G (s) 6.9 33.9 22.8 22.8 21.7 21.7 21.7
Effective Green, g (s) 6.9 33.9 22.8 22.8 21.7 21.7 21.7
Actuated g/C Ratio 0.11 0.52 0.35 0.35 0.33 0.33 0.33
Clearance Time (s) 4.2 5.1 5.1 5.1 4.7 4.7 4.7
Vehicle Extension (s) 1.5 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 188 1852 1245 557 563 563 530
v/s Ratio Prot c0.06 0.13 c0.27 c0.22 0.22
v/s Ratio Perm 0.05 0.17
v/c Ratio 0.62 0.25 0.77 0.14 0.67 0.67 0.52
Uniform Delay, d1 28.0 8.7 19.0 14.6 18.8 18.8 17.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 0.1 3.1 0.1 3.2 3.2 0.9
Delay (s) 32.2 8.8 22.1 14.7 22.0 22.0 18.6
Level of Service C A C B C C B
Approach Delay (s) 13.5 21.0 20.6 0.0
Approach LOS B C C A

Intersection Summary
HCM 2000 Control Delay 19.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 65.4 Sum of lost time (s) 14.0
Intersection Capacity Utilization 83.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Year 2040 Conditions
2: Eaton Rd & Hicks Ln PM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I Synchro 9 Report
PM Peak Hour Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 110 820 835 80 50 230
Future Volume (vph) 110 820 835 80 50 230
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 4.2 4.2
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1787 3574 3527 1787 1599
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1787 3574 3527 1787 1599
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 116 863 879 84 53 242
RTOR Reduction (vph) 0 0 8 0 0 33
Lane Group Flow (vph) 116 863 955 0 53 209
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1%
Turn Type Prot NA NA Prot pm+ov
Protected Phases 7 4 8 1 7
Permitted Phases 1
Actuated Green, G (s) 10.0 35.3 21.1 4.0 14.0
Effective Green, g (s) 10.0 35.3 21.1 4.0 14.0
Actuated g/C Ratio 0.21 0.73 0.43 0.08 0.29
Clearance Time (s) 4.2 5.1 5.1 4.2 4.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 367 2595 1531 147 598
v/s Ratio Prot 0.06 0.24 c0.27 0.03 c0.07
v/s Ratio Perm 0.06
v/c Ratio 0.32 0.33 0.62 0.36 0.35
Uniform Delay, d1 16.4 2.4 10.7 21.1 13.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.1 0.8 1.5 0.4
Delay (s) 16.9 2.5 11.5 22.6 14.1
Level of Service B A B C B
Approach Delay (s) 4.2 11.5 15.6
Approach LOS A B B

Intersection Summary
HCM 2000 Control Delay 8.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 48.6 Sum of lost time (s) 13.5
Intersection Capacity Utilization 47.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queuing and Blocking Report Year 2020 Conditions
Year 2020 Conditions AM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I SimTraffic Report
AM Peak Hour Page 1

Intersection: 1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd

Movement EB EB EB WB WB WB NB NB NB
Directions Served L T T T T R L LT R
Maximum Queue (ft) 64 102 110 273 190 43 208 261 79
Average Queue (ft) 22 43 52 138 63 8 49 128 35
95th Queue (ft) 53 85 92 229 142 25 150 202 62
Link Distance (ft) 582 582 379 379 611
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 150 125 300 300
Storage Blk Time (%) 0 0 0
Queuing Penalty (veh) 0 0 0

Intersection: 2: Eaton Rd & Hicks Ln

Movement EB EB EB WB WB SB SB
Directions Served L T T T TR L R
Maximum Queue (ft) 66 61 66 165 106 59 81
Average Queue (ft) 30 7 18 74 30 24 41
95th Queue (ft) 60 32 53 135 71 54 67
Link Distance (ft) 379 379 346 346 379
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 175 185
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 1



Queuing and Blocking Report 
Year 2020 Conditions

Year 2020 Conditions 
PM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I SimTraffic Report
PM Peak Hour Page 1

Intersection: 1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd

Movement EB EB EB WB WB WB NB NB NB
Directions Served L T T T T R L LT R
Maximum Queue (ft) 107 121 126 261 193 57 186 229 120
Average Queue (ft) 46 54 60 138 77 12 50 133 57
95th Queue (ft) 88 96 102 218 152 36 149 204 97
Link Distance (ft) 582 582 379 379 611
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 150 125 300 300
Storage Blk Time (%) 0 0 1
Queuing Penalty (veh) 0 0 1

Intersection: 2: Eaton Rd & Hicks Ln

Movement EB EB EB WB WB SB SB
Directions Served L T T T TR L R
Maximum Queue (ft) 82 53 90 172 122 63 80
Average Queue (ft) 39 8 27 79 42 21 39
95th Queue (ft) 72 33 68 139 88 52 66
Link Distance (ft) 379 379 346 346 379
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 175 185
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 1



Queuing and Blocking Report Year 2030 Conditions
Year 2030 Conditions AM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I SimTraffic Report
AM Peak Hour Page 1

Intersection: 1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd

Movement EB EB EB WB WB WB NB NB NB
Directions Served L T T T T R L LT R
Maximum Queue (ft) 90 114 109 295 226 48 151 195 97
Average Queue (ft) 42 44 53 147 90 13 35 113 41
95th Queue (ft) 80 83 92 243 178 34 120 179 74
Link Distance (ft) 582 582 379 379 611
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 150 125 300 300
Storage Blk Time (%) 0 1
Queuing Penalty (veh) 0 1

Intersection: 2: Eaton Rd & Hicks Ln

Movement EB EB EB WB WB SB SB
Directions Served L T T T TR L R
Maximum Queue (ft) 87 48 76 183 164 59 102
Average Queue (ft) 36 7 26 92 51 30 47
95th Queue (ft) 72 31 64 163 118 58 80
Link Distance (ft) 379 379 346 346 379
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 175 185
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 1



Queuing and Blocking Report Year 2030 Conditions
Year 2030 Conditions PM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I SimTraffic Report
PM Peak Hour Page 1

Intersection: 1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd

Movement EB EB EB WB WB WB NB NB NB
Directions Served L T T T T R L LT R
Maximum Queue (ft) 120 124 129 291 227 45 218 248 155
Average Queue (ft) 57 62 66 161 99 15 110 173 77
95th Queue (ft) 98 106 114 255 189 36 225 249 124
Link Distance (ft) 582 582 379 379 611
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 150 125 300 300
Storage Blk Time (%) 0 0 1
Queuing Penalty (veh) 0 0 1

Intersection: 2: Eaton Rd & Hicks Ln

Movement EB EB EB WB WB SB SB
Directions Served L T T T TR L R
Maximum Queue (ft) 111 82 99 173 148 67 98
Average Queue (ft) 46 13 38 91 55 30 47
95th Queue (ft) 87 48 83 162 112 60 77
Link Distance (ft) 379 379 346 346 379
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 175 185
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 2



Queuing and Blocking Report Year 2040 Conditions
Year 2040 Conditions AM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I SimTraffic Report
AM Peak Hour Page 1

Intersection: 1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd

Movement EB EB EB WB WB WB NB NB NB
Directions Served L T T T T R L LT R
Maximum Queue (ft) 128 121 133 352 317 167 280 325 95
Average Queue (ft) 61 58 61 213 149 25 137 207 47
95th Queue (ft) 111 110 115 317 260 91 258 293 84
Link Distance (ft) 582 582 379 379 611
Upstream Blk Time (%) 0 0
Queuing Penalty (veh) 1 0
Storage Bay Dist (ft) 150 125 300 300
Storage Blk Time (%) 0 0 7 0 0
Queuing Penalty (veh) 0 0 10 0 2

Intersection: 2: Eaton Rd & Hicks Ln

Movement EB EB EB WB WB SB SB
Directions Served L T T T TR L R
Maximum Queue (ft) 108 66 95 212 170 78 138
Average Queue (ft) 45 11 29 114 66 31 61
95th Queue (ft) 88 43 77 185 131 63 106
Link Distance (ft) 379 379 346 346 379
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 175 185
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Zone Summary
Zone wide Queuing Penalty: 13



Queuing and Blocking Report Year 2040 Conditions
Year 2040 Conditions PM Peak Hour

SR 99/Eaton Road Intersection Control Evaluation (ICE) Step I SimTraffic Report
PM Peak Hour Page 1

Intersection: 1: SR 99 NB Off Ramp/SR 99 NB On Ramp & Eaton Rd

Movement EB EB EB WB WB WB NB NB NB
Directions Served L T T T T R L LT R
Maximum Queue (ft) 133 139 138 364 315 133 273 345 199
Average Queue (ft) 69 68 72 206 155 25 155 219 93
95th Queue (ft) 117 120 124 317 266 84 269 311 157
Link Distance (ft) 582 582 379 379 611
Upstream Blk Time (%) 0 0
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 150 125 300 300
Storage Blk Time (%) 0 0 7 0 1
Queuing Penalty (veh) 1 0 11 0 6

Intersection: 2: Eaton Rd & Hicks Ln

Movement EB EB EB WB WB SB SB
Directions Served L T T T TR L R
Maximum Queue (ft) 104 91 118 215 158 72 101
Average Queue (ft) 51 17 44 113 70 31 53
95th Queue (ft) 87 58 95 200 134 61 87
Link Distance (ft) 379 379 346 346 379
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 175 185
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 18
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PROJECT

EA: 03-123456

PID: 31234567 District-County-Route: 03-BUT-99

PM: R36.31

SUMMARY OF PROJECT COST ESTIMATE
Escalated

Current Year Cost Escalated Cost Cost in State R/W

6,426,360$ 6,817,725$ 4,090,635$

5,068,800$ 5,377,490$ 5,377,490$

11,495,160$ 12,195,215$ 9,468,125$

125,000$ 135,000$ 81,000$

11,621,000$ 12,331,000$ 9,550,000$

-$ -$ -$

-$ -$ -$

-$ -$ -$

-$ -$ -$

-$ -$ -$

11,650,000$ 12,350,000$ 9,550,000$

If Project has been programmed enter Programmed Amount

Month / Year /
Date of Estimate (Month/Year) 5 / 2018 /

Estimated Construction Start (Month/Year) 1 / 2020 /

Number of Working Days = 140 =

Estimated Mid-Point of Construction (Month/Year) 5 / 2020 /

Estimated Construction End (Month/Year) 10 / 2020 /

Number of Plant Establishment Days 260

N/A
September-18

July-19
October-19
March-20

xx/xx/xxxx (xxx) xxx-xxxx

           Office Engineer / Cost Estimate Certifier Date Phone

xx/xx/xxxx (xxx) xxx-xxxx

Project Manager Date Phone

Type of Estimate :

Program Code :

Project Limits :

Project Description:

Scope :

TOTAL SUPPORT COST

TOTAL ROADWAY COST

Approved by Project Manager

RTL

PID Approval
 PA/ED Approval

PS&E

Reviewed by District O.E.  or
Cost Estimate Certifier

Begin Construction

TOTAL PROJECT COST

PS&E SUPPORT

PR/ED SUPPORT

TOTAL CAPITAL OUTLAY COSTS

PRELIMINARY COST ESTIMATE

Estimated Project Schedule

CONSTRUCTION SUPPORT

EA: 03-123456 PID: 31234567

RIGHT OF WAY SUPPORT

TOTAL  STRUCTURES COST

SUBTOTAL CONSTRUCTION  COST

Preliminary Engineering

Forthcoming

Route 99 (PM R36.31)

Construct Traffic Signals at SR 99 NB Ramps/Eaton Road, and Eaton Road/ Hicks Lane.
Construct new overcrossing, realign ramps and Hicks Lane.
Intersection Reconstruction

Alternative : Traffic Signal Alternative 

TOTAL RIGHT OF WAY COST

1 of 11 5/25/2018



PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567

I.  ROADWAY ITEMS SUMMARY

Cost

1 429,800$

2 1,357,800$

3 269,400$

4 285,500$

5 203,200$

6 981,000$

7 -$

8 317,500$

9 384,500$

10 167,000$

11 110,500.00$

12 849,060.00$

13 1,071,100.00$

6,426,360$

Heather Anderson, Assistant PM 5/2/2018 916-782-8688
Name and Title Date Phone

Ron Boyle, PM 5/2/2018 916-782-8688
Name and Title Date Phone

Supplemental Work

Estimate Reviewed By :

Time-Related Overhead

Roadway Contingency

Environmental

Traffic Items

Detours

Minor Items

Roadway Mobilization

Section

Earthwork

Pavement Structural Section

Drainage

Specialty Items

TOTAL ROADWAY ITEMS

Estimate Prepared By :

By signing this estimate you are attesting that you have discussed your project with all functional units and
have incorporated all their comments or have discussed with them why they will not be incorporated.

State Furnished

2 of 11 5/25/2018



PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567
SECTION 1:   EARTHWORK

Item code Unit Quantity Unit Price ($) Cost
190101 Roadway Excavation CY 6,000 x 30.00 = 180,000$
19010X Roadway Excavation (Type X) ADL CY 600 x 60.00 = 36,000$
194001 Ditch Excavation CY 0 x 0.00 = -$
19801X Imported Borrow CY 3,000 x 50.00 = 150,000$
192037 Structure Excavation (Retaining Wall) CY 220 x 80.00 = 17,600$
193013 Structure Backfill (Retaining Wall) CY 260 x 120.00 = 31,200$
193031 Pervious Backfill Material (Retaining Wall) CY 0 x 0.00 = -$
160101 Clearing & Grubbing LS 1 x 5,000.00 = 5,000$
170101 Develop Water Supply LS 1 x 10,000.00 = 10,000$

429,800$

SECTION 2:  PAVEMENT STRUCTURAL SECTION

Item code Unit Quantity Unit Price ($) Cost
401050 Jointed Plain Concrete Pavement CY 0 x 0.00 = -$
400050 Continuously Reinforced Concrete Pavement CY 0 x 0.00 = -$
404092 Seal Pavement Joint LF 0 x 0.00 = -$
404093 Seal Isolation Joint LF 0 x 0.00 = -$
413117 Seal Concrete Pavement Joint (Silicone) LF 0 x 0.00 = -$
413118 Seal Pavement Joint (Asphalt Rubber) LF 0 x 0.00 = -$
280010 Rapid Strength Concrete Base CY 0 x 0.00 = -$
410095 Dowel Bar (Drill and Bond) EA 0 x 0.00 = -$
390132 Hot Mix Asphalt (Type A) TON 5,800 x 110.00 = 638,000$
390137 Rubberized Hot Mix Asphalt (Gap Graded) TON 0 x 0.00 = -$
39300X Geosynthetic Pavement Interlayer (Type X) SQYD 0 x 0.00 = -$
26020X Class 2 Aggregate Base CY 7,300 x 60.00 = 438,000$
290201 Asphalt Treated Permeable Base CY 0 x 0.00 = -$
250401 Class 4 Aggregate Subbase CY 0 x 0.00 = -$
374002 Asphaltic Emulsion (Fog Seal Coat) TON 0 x 0.00 = -$
397005 Tack Coat TON 4 x 900.00 = 3,600$
377501 Slurry Seal TON 0 x 0.00 = -$
3750XX Screenings (Type XX) TON 0 x 0.00 = -$
374492 Asphaltic Emulsion (Polymer Modified) TON 0 x 0.00 = -$
370001 Sand Cover (Seal) TON 0 x 0.00 = -$
731530 Minor Concrete (Textured Paving) CY 9 x 800.00 = 7,200$
731502 Minor Concrete (Miscellaneous Construction) CY 200 x 600.00 = 120,000$
39407X Place Hot Mix Asphalt Dike (Type A) LF 0 x 0.00 = -$
150771 Remove Asphalt Concrete Dike LF 0 x 0.00 = -$
420201 Grind Existing Concrete Pavement SQYD 0 x 0.00 = -$
150860 Remove Base and Surfacing CY 0 x 80.00 = -$
390095 Replace Asphalt Concrete Surfacing CY 0 x 0.00 = -$
15312X Remove Concrete LF 800 x 20.00 = 16,000$
394090 Place Hot Mix Asphalt (Miscellaneous Area) SQYD 0 x 0.00 = -$
153103 Cold Plane Asphalt Concrete Pavement SQYD 3,000 x 45.00 = 135,000$
39405X Shoulder Rumble Strip (HMA, X-In Indentations) STA 0 x 0.00 = -$
413113 Repair Spalled Joints, Polyester Grout SQYD 0 x 0.00 = -$
420102 Groove Existing Concrete Pavement SQYD 0 x 0.00 = -$
390136 Minor Hot Mix Asphalt TON 0 x 0.00 = -$
394095 Roadside Paving (Miscellaneous Areas) SQYD 0 x 0.00 = -$

1,357,800$

TOTAL EARTHWORK SECTION ITEMS

TOTAL PAVEMENT STRUCTURAL SECTION ITEMS

3 of 11 5/25/2018



PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567
SECTION 3:   DRAINAGE

Item code Unit Quantity Unit Price ($) Cost
15080X Remove Culvert LF 0 x 0.00 = -$
150820 Modify Inlet EA 0 x 0.00 = -$
155232 Sand Backfill CY 0 x 0.00 = -$
15020X Abandon Culvert EA 0 x 0.00 = -$
152430 Adjust Inlet LF 0 x 0.00 = -$
155003 Cap Inlet EA 0 x 0.00 = -$
510501 Minor Concrete CY 0 x 0.00 = -$
510502 Minor Concrete (Minor Structure) CY 50 x 1,800.00 = 90,000$
5105XX Minor Concrete (Type XX) CY 0 x 0.00 = -$
620XXX  XX" Alternative Pipe Culvert (Type X) LF 0 x 0.00 = -$
6411XX  XX" Plastic Pipe LF 0 x 0.00 = -$
65XXXX  XX" Reinforced Concrete Pipe (Type X) LF 1,000 x 165.00 = 165,000$
6650XX  XX" Corrugated Steel Pipe (0.XXX" Thick) LF 0 x 0.00 = -$
68XXXX XX" Plastic Pipe (Edge Drain) LF 0 x 0.00 = -$
69011X  XX" Corrugated Steel Pipe Downdrain (0.XXX" Thick) LF 0 x 0.00 = -$
70321X  XX" Corrugated Steel Pipe Inlet (0.XXX" Thick) LF 0 x 0.00 = -$
70XXXX  XX" Corrugated Steel Pipe Riser (0.XXX" Thick) LF 0 x 0.00 = -$
7050XX  XX" Steel Flared End Section EA 2 x 1,000.00 = 2,000$
703233 Grated Line Drain LF 0 x 0.00 = -$
72XXXX Rock Slope Protection (Type and Method) CY 5 x 200.00 = 1,000$
72901X Rock Slope Protection Fabric (Class X) SQYD 15 x 20.00 = 300$
721420 Concrete (Ditch Lining) CY 0 x 0.00 = -$
721430 Concrete (Channel Lining) CY 0 x 0.00 = -$
750001 Miscellaneous Iron and Steel LB 3,700 x 3.00 = 11,100$

269,400$

SECTION 4:   SPECIALTY ITEMS

Item code Unit Quantity Unit Price ($) Cost
080050 Progress Schedule (Critical Path Method) LS 0 x 0.00 = -$
582001 Sound Wall (Masonry Block) SQFT 0 x 0.00 =  $                        -
510530 Minor Concrete (Wall) CY 0 x 0.00 = -$
15325X Remove Sound Wall LF/LS 0 x 0.00 = -$
070030 Lead Compliance Plan LS 1 x 10,000.00 = 10,000$
141120 Treated Wood Waste LB 1,000 x 1.50 = 1,500$
153221 Remove Concrete Barrier LF 0 x 0.00 = -$
150662 Remove Metal Beam Guard Railing LF 300 x 20.00 = 6,000$
150668 Remove Flared End Section EA 0 x 0.00 = -$
8000XX Chain Link Fence (Type XX) LF 0 x 0.00 = -$
80XXXX XX" Chain Link Gate (Type CL-6) EA 0 x 0.00 = -$
832001 Metal Beam Guard Railing LF 200 x 50.00 = 10,000$
839301 Single Thrie Beam Barrier LF 0 x 0.00 = -$
839310 Double Thrie Beam Barrier LF 0 x 0.00 = -$
839521 Cable Railing LF 0 x 0.00 = -$
8395XX Terminal System (Type CAT) EA 0 x 0.00 = -$
839585 Alternative Flared Terminal System EA 0 x 0.00 = -$
839584 Alternative In-line Terminal System EA 2 x 1,500.00 = 3,000$
4906XX CIDH Concrete Piling (Insert Diameter) LF 0 x 0.00 = -$
839XXX Crash Cushion (Insert Type) EA 0 x 0.00 = -$
83XXXX Concrete Barrier (Insert Type) LF 0 x 0.00 = -$
520103 Retaining Wall SQFT 3,000 x 85.00 = 255,000$
510060 Structural Concrete, Retaining Wall CY 0 x 0.00 = -$
513553 Retaining Wall (Masonry Wall) SQFT 0 x 0.00 = -$
511035 Architectural Treatment SQFT 0 x 0.00 = -$
598001 Anti-Graffiti Coating SQFT 0 x 0.00 = -$
203070 Rock Stain SQFT 0 x 0.00 = -$
5136XX Reinforced Concrete Crib Wall (Type X) SQFT 0 x 0.00 = -$
83954X Transition Railing (Type X) EA 0 x 0.00 = -$
597601 Prepare and Stain Concrete SQFT 0 x 0.00 = -$
839561 Rail Tensioning Assembly EA 0 x 0.00 = -$
83958X End Anchor Assembly (Type X) EA 0 x 0.00 = -$

285,500$

TOTAL DRAINAGE ITEMS

TOTAL SPECIALTY ITEMS
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PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567
SECTION 5:   ENVIRONMENTAL

5A - ENVIRONMENTAL MITIGATION
Item code Unit Quantity Unit Price ($) Cost

Biological Mitigation LS 0 x 0.00 = -$
130670 Temporary Reinforced Silt Fence LF 0 x 0.00 = -$
141000 Temporary Fence  (Type ESA) LF 1,000 x 10.00 = 10,000$

Subtotal Environmental Mitigation 10,000$
5B - LANDSCAPE AND IRRIGATION
Item code Unit Quantity Unit Price ($) Cost
20XXXX Highway Planting LS 1 x 80,000.00 = 80,000$
20XXXX Irrigation System LS 0 x 0.00 = -$
204099 Plant Establishment Work LS 1 x 15,000.00 = 15,000$
204101 Extend Plant Establishment Work LS 0 x 0.00 = -$
20XXXX Follow-up Landscape Project LS 0 x 0.00 = -$
150685 Remove Irrigation Facility LS 0 x 0.00 = -$
20XXXX Maintain Existing (Irrigation or Planted Areas) LS 0 x 0.00 = -$
206400 Check and Test Existing Irrigation Facilities LS 0 x 0.00 = -$
21011X Imported Topsoil (X) CY/TON 0 x 0.00 = -$
20XXXX Rock Blanket, Rock Mulch, DG, Gravel Mulch SQFT/SQYD 0 x 0.00 = -$
200122 Weed Germination SQYD 0 x 0.00 = -$
208304 Water Meter EA 0 x 0.00 = -$
2087XX XX" Conduit (Use for Irrigation x-overs) LF 0 x 0.00 = -$
20890X Extend X" Conduit (Use for Extension of Irrigation LF 0 x 0.00 = -$

Subtotal Landscape and Irrigation 95,000$
5C - EROSION CONTROL
Item code Unit Quantity Unit Price ($) Cost
210010 Move In/Move Out (Erosion Control) EA 2 x 1,000.00 = 2,000$
210350 Fiber Rolls LF 1,000 x 10.00 = 10,000$
210360 Compost Sock LF 0 x 0.00 = -$
2102XX Rolled Erosion Control Product (X) SQFT 0 x 0.00 = -$
21025X Bonded Fiber Matrix SQFT/ACRE 0 x 0.00 = -$
210300 Hydromulch SQFT 0 x 0.00 = -$
210420 Straw SQFT 0 x 0.00 = -$
210430 Hydroseed SQFT 6,000 x 0.25 = 1,500$
210600 Compost SQFT 6,000 x 2.00 = 12,000$
210630 Incorporate Materials SQFT 0 x 0.00 = -$

Subtotal Erosion Control 25,500$
5D - NPDES
Item code Unit Quantity Unit Price ($) Cost
130300 Prepare SWPPP LS 1 x 4,000.00 = 4,000$
130200 Prepare WPCP LS 0 x 0.00 = -$
130100 Job Site Management LS 1 x 15,000.00 = 15,000$
130330 Storm Water Annual Report EA 1 x 1,000.00 = 1,000$
130310 Rain Event Action Plan (REAP) EA 20 x 100.00 = 2,000$
130320 Storm Water Sampling and Analysis Day EA 20 x 400.00 = 8,000$
130520 Temporary Hydraulic Mulch SQYD 0 x 0.00 = -$
130550 Temporary Hydroseed SQYD 0 x 0.00 = -$
130505 Move-In/Move-Out (Temporary Erosion Control) EA 2 x 1,000.00 = 2,000$
130640 Temporary Fiber Roll LF 1,500 x 5.00 = 7,500$
130900 Temporary Concrete Washout LS 1 x 2,000.00 = 2,000$
130710 Temporary Construction Entrance EA 0 x 0.00 = -$
130610 Temporary Check Dam LF 0 x 0.00 = -$
130620 Temporary Drainage Inlet Protection EA 8 x 150.00 = 1,200$
130730 Street Sweeping LS 1 x 30,000.00 = 30,000$

Subtotal NPDES 72,700$

TOTAL ENVIRONMENTAL 203,200$
Supplemental Work for NPDES

066595 Water Pollution Control Maintenance Sharing* LS 1 x 2,500.00 = 2,500$
066596 Additional Water Pollution Control** LS 1 x 2,500.00 = 2,500$
066597 Storm Water Sampling and Analysis*** LS 1 x 2,500.00 = 2,500$

Subtotal Supplemental Work for NDPS 7,500$

*** Applies only to project with SWPPPs.

*Applies to all SWPPPs and those WPCPs with sediment control or soil stabilization BMPs.

**Applies to both SWPPPs and WPCP projects.
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PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567
SECTION 6:   TRAFFIC ITEMS

6A - Traffic Electrical
Item code Unit Quantity Unit Price ($) Cost
860460 Lighting and Sign Illumination LS 1 x 100,000.00 = 100,000$
860201 Signal and Lighting LS 2 x 300,000.00 = 600,000$
860990 Closed Circuit Television System LS 0 x 0.00 = -$
86110X Ramp Metering System (Location X) LS 0 x 0.00 = -$
86070X Interconnection Conduit and Cable LF/LS 0 x 0.00 = -$
5602XX Furnish Sign Structure (Type X) LB 0 x 0.00 = -$
5602XX Install Sign Structure (Type X) LB 0 x 0.00 = -$
498040 XX" CIDHC Pile (Sign Foundation) LF 0 x 0.00 = -$
86080X Inductive Loop Detectors EA/LS 0 x 0.00 = -$
8609XX Traffic Monitoring Station (Type X) LS 0 x 0.00 = -$
15075X Remove Sign Structure EA/LS 0 x 0.00 = -$
151581 Reconstruct Sign Structure EA 0 x 0.00 = -$
152641 Modify Sign Structure EA 0 x 0.00 = -$
860090 Maintain Existing Traffic Management System Elements During ConstructionLS 0 x 0.00 = -$
86XXXX Fiber Optic Conduit System LS 0 x 0.00 = -$

Subtotal Traffic Electrical 700,000$

6B - Traffic Signing and Striping
Item code Unit Quantity Unit Price ($) Cost
566011 Roadside Sign - One Post EA 30 x 350.00 = 10,500$
566012 Roadside Sign - Two Post EA 6 x 500.00 = 3,000$
5602XX Furnish Sign SQFT 400 x 15.00 = 6,000$
568016 Install Sign Panel on Existing Frame SQFT 0 x 0.00 = -$
150711 Remove Painted Traffic Stripe LF 0 x 0.00 = -$
141101 Remove Yellow Painted Traffic Stripe (Hazardous

Waste) LF 0 x 0.00 = -$
150712 Remove Painted Pavement Marking SQFT 0 x 0.00 = -$
150742 Remove Roadside Sign EA 6 x 150.00 = 900$
152320 Reset Roadside Sign EA 0 x 0.00 = -$
152390 Relocate Roadside Sign EA 0 x 0.00 = -$
82010X Delineator (Class X) EA 0 x 0.00 = -$
840502 Thermoplastic Traffic Stripe (Enhanced Wet Night Visibility)LF 0 x 0.00 = -$
846012 Thermoplastic Crosswalk and Pavement Marking (Enhanced  Wet Night Visibility)SQFT 0 x 0.00 = -$
120090 Construction Area Signs LS 1 x 25,000.00 = 25,000$
84XXXX Permanent Pavement Delineation LS 1 x 20,000.00 = 20,000$

Subtotal Traffic Signing and Striping 65,400$

6C - Traffic Management Plan
Item code Unit Quantity Unit Price ($) Cost
12865X Portable Changeable Message Signs LS 1 x 20,000$ = 20,000$

Subtotal Traffic Management Plan 20,000$

6C - Stage Construction and Traffic Handling
Item code Unit Quantity Unit Price ($) Cost
120199 Traffic Plastic Drum EA 0 x 0.00 = -$
12016X Channelizer (Type X) EA 300 x 35.00 = 10,500$
120120 Type III Barricade EA 15 x 50.00 = 750$
129100 Temporary Crash Cushion Module EA 0 x 0.00 = -$
120100 Traffic Control System LS 1 x 80,000.00 = 80,000$
129110 Temporary Crash Cushion EA 8 x 2,500.00 = 20,000$
129000 Temporary Railing (Type K) LF 4,000 x 20.00 = 80,000$
120149 Temporary Pavement Marking (Paint) SQFT 1,450 x 3.00 = 4,350$
82010X Delineator (Class X) EA 0 x 0.00 = -$

Subtotal Stage Construction and Traffic Handling 195,600$

981,000$TOTAL TRAFFIC ITEMS
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PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567

SECTION 7:   DETOURS

Item code Unit Quantity Unit Price ($) Cost
190101 Roadway Excavation CY 0 x 0.00 = -$
19801X Imported Borrow CY/TON 0 x 0.00 = -$
390132 Hot Mix Asphalt (Type A) TON 0 x 0.00 = -$
26020X Class 2 Aggregate Base TON/CY 0 x 0.00 = -$
250401 Class 4 Aggregate Subbase CY 0 x 0.00 = -$
130620 Temporary Drainage Inlet Protection EA 0 x 0.00 = -$
129000 Temporary Railing (Type K) LF 0 x 0.00 = -$
128601 Temporary Signal System LS 0 x 0.00 = -$
120149 Temporary Pavement Marking (Paint) SQFT 0 x 0.00 = -$
80010X Temporary Fence (Type X) LF 0 x 0.00 = -$
XXXXXX Some Item Unit 0 x 0.00 = -$

-$

SUBTOTAL SECTIONS 1 through 7 3,526,700$

SECTION 8:   MINOR ITEMS

8A - Americans with Disabilities Act Items
ADA Items 2.0% 70,534$

8B - Bike Path Items
Bike Path Items 2.0% 70,534$

8C - Other Minor Items
Other Minor Items 5.0% 176,335$

          Total of Section 1-7 3,526,700$   x 9.0% = 317,403$

317,500$

SECTIONS 9:   MOBILIZATION

Item code
999990           Total Section 1-8 3,844,200$ x 10% = 384,420$

384,500$

SECTION 10:   SUPPLEMENTAL WORK

Item code Unit Quantity Unit Price ($) Cost

066670 Payment Adjustments For Price Index
Fluctuations LS 1 x 7,000.00 = 7,000$

066094 Value Analysis LS 0 x 0.00 = -$
066070 Maintain Traffic LS 1 x 120,000.00 = 120,000$
066919 Dispute Resolution Board LS 1 x 7,500.00 = 7,500$
066921 Dispute Resolution Advisor LS 1 x 5,000.00 = 5,000$
066015 Federal Trainee Program LS 0 x 0.00 = -$
066610 Partnering LS 1 x 20,000.00 = 20,000$
066204 Remove Rock and Debris LS 0 x 0.00 = -$
066222 Locate Existing Crossover LS 0 x 0.00 = -$
XXXXXX Some Item Unit x = -$

Cost of NPDES  Supplemental Work specified in Section 5D = 7,500$

          Total Section 1-8 3,844,200$ = -$

TOTAL SUPPLEMENTAL WORK 167,000$

Includes constructing, maintaining, and removal

TOTAL DETOURS

TOTAL MINOR ITEMS

TOTAL MOBILIZATION

7 of 11 5/25/2018



PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567

SECTION 11:   STATE FURNISHED MATERIALS AND EXPENSES

Item code Unit Quantity Unit Price ($) Cost
066105 Resident Engineers Office LS 1 x 25,000.00 = $25,000
066063 Traffic Management Plan - Public Information LS 1 x 15,000.00 = $15,000
066901 Water Expenses LS 1 x 10,000.00 = $10,000
8609XX Traffic Monitoring Station (X) LS 0 x 0.00 = $0
066841 Traffic Controller Assembly LS 0 x 0.00 = $0
066840 Traffic Signal Controller Assembly LS 0 x 0.00 = $0
066062 COZEEP Contract LS 1 x 60,000.00 = $60,000
066838 Reflective Numbers and Edge Sealer LS 0 x 0.00 = $0
066065 Tow Truck Service Patrol LS 0 x 0.00 = $0
066916 Annual Construction General Permit Fee LS 1 x 500.00 = $500

          Total Section 1-8 3,844,200$ = -$

$110,500

SECTION 12:   TIME-RELATED OVERHEAD

Total of Roadway and Structures Contract Items excluding Mobilization $8,490,600 (used to calculate TRO)
Total Construction Cost (excluding TRO and Contingency) $9,575,000 (used to check if project is greater than $5 million excluding contingency)

Estiamted Time-Releated Overhead (TRO) Percentage (0% to 10%) = 10%

Item code Unit Quantity Unit Price ($) Cost

070018 Time-Related Overhead WD 140 X $6,065 = $849,100

TOTAL TIME-RELATED OVERHEAD $849,060

Note: If the building portion of the project is greater than 50% of the total project cost, then TRO is not included.

SECTION 13:   ROADWAY CONTINGENCY

Recommended Contingency: (Pre-PSR 30%-50%, PSR 25%, Draft PR 20%, PR 15%, after PR approval 10%, Final PS&E 5%)

        Total  Section 1-12 $ 5,355,260   x 20% = $1,071,052

TOTAL CONTINGENCY $1,071,100

TOTAL STATE FURNISHED
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PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567

II.  STRUCTURE ITEMS

88.00 LF 0 LF 0 LF
192.00 LF 0 LF 0 LF
16896 SQFT 0 SQFT 0 SQFT

5.28 LF 0 LF 0 LF

0 LF 0 LF 0 LF
0 LF 0 LF 0 LF
0 SQFT 0 SQFT 0 SQFT
0 LF 0 LF 0 LF

Structures Mobilization Percentage 10%

Recommended Contingency: (Pre-PSR 30%-50%, PSR 25%, Draft PR 20%, PR 15%, after PR approval 10%, Final PS&E 5%)

Structures Contingency Percentage 10%

DATE OF ESTIMATE 06/04/13 00/00/00 00/00/00
Name Eaton Rd/SR 99 OC xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx
Bridge Number 12 0160 57-XXX 57-XXX

xxxxxxxxxxxxxxxxxxx

Structure Type Cast-in-place concrete xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx
Width (Feet) [out to out]
Total Length (Feet)
Total Area (Square Feet)
Structure Depth (Feet)
Footing Type (pile or spread) xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx
Cost Per Square Foot $250.00 $0 $0

COST OF EACH $4,224,000 $0 $0

DATE OF ESTIMATE 00/00/00 00/00/00 00/00/00
Name xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx
Bridge Number 57-XXX 57-XXX 57-XXX

xxxxxxxxxxxxxxxxxxx

Structure Type xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx
Width (Feet) [out to out]
Total Length (Feet)
Total Area (Square Feet)
Structure Depth (Feet)
Footing Type (pile or spread) xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx

TOTAL COST OF BRIDGES $4,224,000

TOTAL COST OF BUILDINGS $0

$422,400

$422,400

Cost Per Square Foot $100 $0 $0

COST OF EACH $0 $0 $0

TOTAL COST OF STRUCTURES

Estimate Prepared By:
XXXXXXXXXXXXXXXXX ------ Division of Structures Date

$5,068,800
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PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567

III.  RIGHT OF WAY
Fill in all of the available information from the Right of Way data sheet.

A) A1) Acquisition, including Excess Land Purchases, Damages & Goodwill, Fees $ 125,000
A2) SB-1210 $ 0

B) Acquisition of Offsite Mitigation $ 0

C) C1) Utility Relocation (State Share) $ 0
C2) Potholing (Design Phase) $ 0

D) Railroad Acquisition $ 0

E) Clearance / Demolition $ 0

F) Relocation Assistance (RAP and/or Last Resort Housing Costs) $ 0

G) $ 0

H) Environmental Review $ 0

I) 0% $ 0

J) Design Appreciation Factor 0% $ 0

K) Utility Relocation (Construction Cost) $ 0

L)

M)

N)

1 When estimate has Support Costs only 2 When estimate has Utility Relocation 3 When R/W Acquisition is required

$125,000

Title and Escrow

Condemnation Settlements

Note: Items G & H applied to items A + B

TOTAL RIGHT OF WAY  ESTIMATE

Support Cost Estimate
Prepared By Project Coordinator1 Phone

TOTAL R/W ESTIMATE:    Escalated $135,000

$60,000RIGHT OF WAY SUPPORT

Utility Estimate Prepared
By Utiliy Coordinator2 Phone

R/W Acquistion Estimate
Prepared By Right of Way Estimator3 Phone
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DO NOT PRINT THIS SHEET AS PART OF COST ESTIMATE ATTACHMENT TO PROJECT INITIATION OR APPROVAL DOCUMENTS.

EA: 03-123456 PID: 31234567

IV.   SUPPORT COST ESTIMATE SUMMARY

Note: Use PRSM project data.
Total by FY PA&ED PS&E RW CON Total $

 < 2010 Expended
ETC

2011 Expended
ETC

2012 Expended
ETC

2013 Expended
ETC

2014 Expended
ETC

2015 Expended
ETC

2016 Expended
ETC

2017 Expended
ETC

2018 Expended
ETC

2019 Expended
ETC

2020 Expended
ETC

2021 Expended
ETC

2022 Expended
ETC

2023 Expended
ETC

2024 Expended
ETC

2025 > Expended
ETC

$0 $0 $0 $0 $0

$0 $0 $0 $0 $0
0.0% 0.0% 0.0% 0.0% 0.0%

Office Chief - Date

Project Control - Date

PRSM workplan hours/costs verified
against approved MWA:

Approved by:

Escalated Support Cost for Estimate To Completion (ETC)

EAC (Expended + ETC)
Approved Budget (PRSM)
Difference (Budget - EAC)

0.00%Overall Percent Support Cost:
$0Total Capital Outlay Support Cost:

$11,621,000Total Capital Cost:

Support Ratio (EAC / Cap Cost)
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LANE SUMMARY

Site: 1 [NB-2020 AM Peak Hour]

Eaton Road/SR 99 NB Ramps/Hicks Lane
2030 AM Peak Hour
Roundabout

Lane Use and Performance

Demand Flows 95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.Total HV Veh Dist

veh/h % veh/h v/c % sec ft ft % %
South: SR 99 NB Off-Ramp
Lane 1 304 2.0 1052 0.289 100 12.2 LOS B 1.7 44.3 Full 1600 0.0 0.0
Lane 2d 369 2.0 1278 0.289 100 9.1 LOS A 1.8 46.4 Short 200 0.0 NA
Approach 674 2.0 0.289 10.5 LOS B 1.8 46.4

East: WB Eaton Road
Lane 1d 637 2.0 821 0.776 100 9.8 LOS A 6.5 165.0 Full 670 0.0 0.0
Approach 637 2.0 0.776 9.8 LOS A 6.5 165.0

North: SB Hicks Lane
Lane 1d 211 2.0 534 0.394 100 11.4 LOS B 2.1 53.5 Full 1200 0.0 0.0
Approach 211 2.0 0.394 11.4 LOS B 2.1 53.5

West: EB Eaton Road
Lane 1d 332 2.0 1468 0.226 100 5.7 LOS A 1.6 40.0 Full 600 0.0 0.0
Approach 332 2.0 0.226 5.7 LOS A 1.6 40.0

Intersection 1853 2.0 0.776 9.5 LOS A 6.5 165.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: SIDRA Roundabout LOS.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach
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LANE SUMMARY

Site: 1 [NB-2020 PM Peak Hour]

Eaton Road/SR 99 NB Ramps/Hicks Lane
2030 PM Peak Hour
Roundabout

Lane Use and Performance

Demand Flows 95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.Total HV Veh Dist

veh/h % veh/h v/c % sec ft ft % %
South: SR 99 NB Off-Ramp
Lane 1d 525 1.0 1205 0.436 100 12.6 LOS B 3.1 79.3 Full 1600 0.0 0.0
Lane 2 327 1.0 944 0.347 805 7.0 LOS A 2.2 55.1 Short 200 0.0 NA
Approach 853 1.0 0.436 10.5 LOS B 3.1 79.3

East: WB Eaton Road
Lane 1d 637 1.0 756 0.842 100 13.0 LOS B 8.6 216.2 Full 670 0.0 0.0
Approach 637 1.0 0.842 13.0 LOS B 8.6 216.2

North: SB Hicks Lane
Lane 1d 205 1.0 543 0.378 100 10.0 LOS B 1.9 47.2 Full 1200 0.0 0.0
Approach 205 1.0 0.378 10.0 LOS B 1.9 47.2

West: EB Eaton Road
Lane 1d 453 1.0 1580 0.286 100 6.4 LOS A 2.2 54.4 Full 600 0.0 0.0
Approach 453 1.0 0.286 6.4 LOS A 2.2 54.4

Intersection 2147 1.0 0.842 10.3 LOS B 8.6 216.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: SIDRA Roundabout LOS.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

5 Lane under-utilisation found by the program
d Dominant lane on roundabout approach
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LANE SUMMARY

Site: 1 [NB-2030 AM Peak Hour]

Eaton Road/SR 99 NB Ramps/Hicks Lane
2030 AM Peak Hour
Roundabout

Lane Use and Performance

Demand Flows 95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.Total HV Veh Dist

veh/h % veh/h v/c % sec ft ft % %
South: SR 99 NB Off-Ramp
Lane 1 346 2.0 1057 0.328 100 12.5 LOS B 2.1 53.1 Full 1600 0.0 0.0
Lane 2d 454 2.0 1385 0.328 100 9.3 LOS A 2.3 57.3 Short 200 0.0 NA
Approach 800 2.0 0.328 10.7 LOS B 2.3 57.3

East: WB Eaton Road
Lane 1d 774 2.0 872 0.887 100 13.1 LOS B 10.4 262.9 Full 670 0.0 0.0
Approach 774 2.0 0.887 13.1 LOS B 10.4 262.9

North: SB Hicks Lane
Lane 1d 268 2.0 512 0.524 100 14.7 LOS B 3.5 89.7 Full 1200 0.0 0.0
Approach 268 2.0 0.524 14.7 LOS B 3.5 89.7

West: EB Eaton Road
Lane 1d 400 2.0 1518 0.263 100 6.3 LOS A 2.0 50.2 Full 600 0.0 0.0
Approach 400 2.0 0.263 6.3 LOS A 2.0 50.2

Intersection 2242 2.0 0.887 11.2 LOS B 10.4 262.9

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: SIDRA Roundabout LOS.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach
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LANE SUMMARY

Site: 1 [NB-2030 PM Peak Hour]

Eaton Road/SR 99 NB Ramps/Hicks Lane
2030 PM Peak Hour
Roundabout

Lane Use and Performance

Demand Flows 95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.Total HV Veh Dist

veh/h % veh/h v/c % sec ft ft % %
South: SR 99 NB Off-Ramp
Lane 1 456 1.0 970 0.470 100 14.0 LOS B 3.5 88.3 Full 1600 0.0 0.0
Lane 2d 608 1.0 1294 0.470 100 8.6 LOS A 3.7 93.4 Short 200 0.0 NA
Approach 1063 1.0 0.470 10.9 LOS B 3.7 93.4

East: WB Eaton Road
Lane 1d 800 1.0 809 0.989 100 24.9 LOS C 18.1 455.0 Full 670 0.0 0.0
Approach 800 1.0 0.989 24.9 LOS C 18.1 455.0

North: SB Hicks Lane
Lane 1d 253 1.0 518 0.488 100 13.4 LOS B 3.1 77.6 Full 1200 0.0 0.0
Approach 253 1.0 0.488 13.4 LOS B 3.1 77.6

West: EB Eaton Road
Lane 1d 516 1.0 1552 0.332 100 6.6 LOS A 2.7 67.9 Full 600 0.0 0.0
Approach 516 1.0 0.332 6.6 LOS A 2.7 67.9

Intersection 2632 1.0 0.989 14.6 LOS B 18.1 455.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: SIDRA Roundabout LOS.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach
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LANE SUMMARY

Site: 1 [NB-2040 AM Peak Hour]

Eaton Road/SR 99 NB Ramps/Hicks Lane
2040 AM Peak Hour
Roundabout

Lane Use and Performance

Demand Flows 95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.Total HV Veh Dist

veh/h % veh/h v/c % sec ft ft % %
South: SR 99 NB Off-Ramp
Lane 1 401 2.0 974 0.412 100 13.3 LOS B 2.8 71.1 Full 1600 0.0 0.0
Lane 2d 525 2.0 1276 0.412 100 10.0 LOS A 3.1 77.6 Short 200 0.0 NA
Approach 926 2.0 0.412 11.4 LOS B 3.1 77.6

East: WB Eaton Road
Lane 1 420 2.0 662 0.634 100 10.5 LOS B 4.3 110.4 Full 670 0.0 0.0
Lane 2d 490 2.0 773 0.634 100 9.4 LOS A 4.6 116.1 Short 95 0.0 NA
Approach 911 2.0 0.634 9.9 LOS A 4.6 116.1

North: SB Hicks Lane
Lane 1d 326 2.0 550 0.593 100 13.6 LOS B 3.6 92.0 Full 1200 0.0 0.0
Approach 326 2.0 0.593 13.6 LOS B 3.6 92.0

West: EB Eaton Road
Lane 1d 468 2.0 1532 0.306 100 6.7 LOS A 2.4 60.3 Full 600 0.0 0.0
Approach 468 2.0 0.306 6.7 LOS A 2.4 60.3

Intersection 2632 2.0 0.634 10.3 LOS B 4.6 116.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: SIDRA Roundabout LOS.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach
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LANE SUMMARY

Site: 1 [NB-2040 PM Peak Hour]

Eaton Road/SR 99 NB Ramps/Hicks Lane
2040 PM Peak Hour
Roundabout

Lane Use and Performance

Demand Flows 95% Back of Queue
Cap.

Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.Total HV Veh Dist

veh/h % veh/h v/c % sec ft ft % %
South: SR 99 NB Off-Ramp
Lane 1d 757 1.0 1228 0.616 100 15.3 LOS B 6.9 172.7 Full 1600 0.0 0.0
Lane 2 517 1.0 908 0.569 925 10.3 LOS B 5.3 134.6 Short 200 0.0 NA
Approach 1274 1.0 0.616 13.2 LOS B 6.9 172.7

East: WB Eaton Road
Lane 1d 591 1.0 674 0.878 100 19.2 LOS B 10.7 270.4 Full 670 0.0 0.0
Lane 2 372 1.0 529 0.702 807 13.9 LOS B 5.3 133.8 Short 95 0.0 NA
Approach 963 1.0 0.878 17.1 LOS B 10.7 270.4

North: SB Hicks Lane
Lane 1d 295 1.0 383 0.769 100 34.7 LOS C 7.4 187.4 Full 1200 0.0 0.0
Approach 295 1.0 0.769 34.7 LOS C 7.4 187.4

West: EB Eaton Road
Lane 1d 579 1.0 1541 0.376 100 6.7 LOS A 3.3 83.2 Full 600 0.0 0.0
Approach 579 1.0 0.376 6.7 LOS A 3.3 83.2

Intersection 3111 1.0 0.878 15.3 LOS B 10.7 270.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: SIDRA Roundabout LOS.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

5 Lane under-utilisation found by the program
7 Lane under-utilisation specified by the user
d Dominant lane on roundabout approach
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Preliminary Layout - Ultimate Build
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Truck Turn - STAA Right Turns
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Truck Turn - STAA Northbound Left to Eaton Road
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Truck Turn - STAA Northbound Left to SR 99 On Ramp
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Truck Turn - STAA Northbound Thru to Hicks Lane
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Truck Turns - STAA East & Westbound Thrus on Eaton Road
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Truck Turn - STAA Eastbound Left to SR 99 On Ramp
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Truck Turn - STAA Westbound Thru to SR 99 On Ramp
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Truck Turn - STAA Southbound Right to Eaton Road
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Bus Turn - Bus 45 Right Turns
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Bus Turn - Bus 45 Northbound Left to Eaton Road
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Bus Turn - Bus 45 Northbound Left to SR 99 On Ramp
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Bus Turn - Bus 45 Northbound Thru to Hicks Lane
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Bus Turn - Bus 45 East & Westbound Thrus on Eaton Road
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Bus Turn - Bus 45 Eastbound Left to Hicks Lane
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Bus Turn - Bus 45 Eastbound Left to SR 99 On Ramp
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Bus Turn - Bus 45 Westbound Thru to SR 99 On Ramp
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Bus Turn - Bus 45 Southbound Left to Eaton Road
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PROJECT

EA: 03-123456

PID: 31234567 District-County-Route: 03-BUT-99

PM: R36.31

SUMMARY OF PROJECT COST ESTIMATE
Escalated

Current Year Cost Escalated Cost Cost in State R/W

4,464,400$ 4,736,282$ 2,841,769$

-$ -$ -$

4,464,400$ 4,736,282$ 2,841,769$

125,000$ 135,000$ 81,000$

4,590,000$ 4,872,000$ 2,923,200$

-$ -$ -$

-$ -$ -$

-$ -$ -$

-$ -$ -$

-$ -$ -$

4,590,000$ 4,880,000$ 2,930,000$

If Project has been programmed enter Programmed Amount

Month / Year /
Date of Estimate (Month/Year) 5 / 2018 /

Estimated Construction Start (Month/Year) 1 / 2020 /

Number of Working Days = 140 =

Estimated Mid-Point of Construction (Month/Year) 5 / 2020 /

Estimated Construction End (Month/Year) 10 / 2020 /

Number of Plant Establishment Days 260

N/A
September-18

July-19
October-19
March-20

xx/xx/xxxx (xxx) xxx-xxxx

           Office Engineer / Cost Estimate Certifier Date Phone

xx/xx/xxxx (xxx) xxx-xxxx

Project Manager Date Phone

PRELIMINARY COST ESTIMATE

Estimated Project Schedule

CONSTRUCTION SUPPORT

EA: 03-123456 PID: 31234567

RIGHT OF WAY SUPPORT

TOTAL  STRUCTURES COST

SUBTOTAL CONSTRUCTION  COST

Preliminary Engineering

Forthcoming

Route 99 (PM R36.31)

Construct a roundabout at the intersection of Eaton Road and NB SR-99
Intersection Reconstruction

Roundabout AlternativeAlternative :

TOTAL RIGHT OF WAY COST

TOTAL ROADWAY COST

Approved by Project Manager

RTL

PID Approval
 PA/ED Approval

PS&E

Reviewed by District O.E.  or
Cost Estimate Certifier

Begin Construction

TOTAL PROJECT COST

PS&E SUPPORT

PR/ED SUPPORT

TOTAL CAPITAL OUTLAY COSTS

Program Code :

Project Limits :

Project Description:

Scope :

TOTAL SUPPORT COST

Type of Estimate :

1 of 11 5/25/2018



PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567

I.  ROADWAY ITEMS SUMMARY

Cost

1 515,800$

2 902,400$

3 269,400$

4 285,500$

5 258,200$

6 501,000$

7 -$

8 136,700$

9 286,900$

10 167,000$

11 110,500.00$

12 286,900.00$

13 744,100.00$

4,464,400$

Heather Anderson, Assistant PM 5/2/2018 916-782-8688
Name and Title Date Phone

Ron Boyle, PM 5/2/2018 916-782-8688
Name and Title Date Phone

By signing this estimate you are attesting that you have discussed your project with all functional units and
have incorporated all their comments or have discussed with them why they will not be incorporated.

State Furnished

Section

Earthwork

Pavement Structural Section

Drainage

Specialty Items

Supplemental Work

Estimate Reviewed By :

Time-Related Overhead

Roadway Contingency

Environmental

Traffic Items

Detours

Minor Items

Roadway Mobilization

TOTAL ROADWAY ITEMS

Estimate Prepared By :

2 of 11 5/25/2018



PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567
SECTION 1:   EARTHWORK

Item code Unit Quantity Unit Price ($) Cost
190101 Roadway Excavation CY 6,800 x 30.00 = 204,000$
19010X Roadway Excavation (Type X) ADL CY 800 x 60.00 = 48,000$
194001 Ditch Excavation CY 0 x 0.00 = -$
19801X Imported Borrow CY 4,000 x 50.00 = 200,000$
192037 Structure Excavation (Retaining Wall) CY 220 x 80.00 = 17,600$
193013 Structure Backfill (Retaining Wall) CY 260 x 120.00 = 31,200$
193031 Pervious Backfill Material (Retaining Wall) CY 0 x 0.00 = -$
160101 Clearing & Grubbing LS 1 x 5,000.00 = 5,000$
170101 Develop Water Supply LS 1 x 10,000.00 = 10,000$

515,800$

SECTION 2:  PAVEMENT STRUCTURAL SECTION

Item code Unit Quantity Unit Price ($) Cost
401050 Jointed Plain Concrete Pavement CY 0 x 0.00 = -$
400050 Continuously Reinforced Concrete Pavement CY 0 x 0.00 = -$
404092 Seal Pavement Joint LF 0 x 0.00 = -$
404093 Seal Isolation Joint LF 0 x 0.00 = -$
413117 Seal Concrete Pavement Joint (Silicone) LF 0 x 0.00 = -$
413118 Seal Pavement Joint (Asphalt Rubber) LF 0 x 0.00 = -$
280010 Rapid Strength Concrete Base CY 0 x 0.00 = -$
410095 Dowel Bar (Drill and Bond) EA 0 x 0.00 = -$
390132 Hot Mix Asphalt (Type A) TON 2,600 x 105.00 = 273,000$
390137 Rubberized Hot Mix Asphalt (Gap Graded) TON 0 x 0.00 = -$
39300X Geosynthetic Pavement Interlayer (Type X) SQYD 0 x 0.00 = -$
26020X Class 2 Aggregate Base CY 3,500 x 60.00 = 210,000$
290201 Asphalt Treated Permeable Base CY 0 x 0.00 = -$
250401 Class 4 Aggregate Subbase CY 0 x 0.00 = -$
374002 Asphaltic Emulsion (Fog Seal Coat) TON 0 x 0.00 = -$
397005 Tack Coat TON 4 x 900.00 = 3,600$
377501 Slurry Seal TON 0 x 0.00 = -$
3750XX Screenings (Type XX) TON 0 x 0.00 = -$
374492 Asphaltic Emulsion (Polymer Modified) TON 0 x 0.00 = -$
370001 Sand Cover (Seal) TON 0 x 0.00 = -$
731530 Minor Concrete (Textured Paving) CY 100 x 800.00 = 80,000$
731502 Minor Concrete (Miscellaneous Construction) CY 300 x 600.00 = 180,000$
39407X Place Hot Mix Asphalt Dike (Type A) LF 0 x 0.00 = -$
150771 Remove Asphalt Concrete Dike LF 0 x 0.00 = -$
420201 Grind Existing Concrete Pavement SQYD 0 x 0.00 = -$
150860 Remove Base and Surfacing CY 60 x 80.00 = 4,800$
390095 Replace Asphalt Concrete Surfacing CY 0 x 0.00 = -$
15312X Remove Concrete LF 800 x 20.00 = 16,000$
394090 Place Hot Mix Asphalt (Miscellaneous Area) SQYD 0 x 0.00 = -$
153103 Cold Plane Asphalt Concrete Pavement SQYD 3,000 x 45.00 = 135,000$
39405X Shoulder Rumble Strip (HMA, X-In Indentations) STA 0 x 0.00 = -$
413113 Repair Spalled Joints, Polyester Grout SQYD 0 x 0.00 = -$
420102 Groove Existing Concrete Pavement SQYD 0 x 0.00 = -$
390136 Minor Hot Mix Asphalt TON 0 x 0.00 = -$
394095 Roadside Paving (Miscellaneous Areas) SQYD 0 x 0.00 = -$

902,400$

TOTAL EARTHWORK SECTION ITEMS

TOTAL PAVEMENT STRUCTURAL SECTION ITEMS
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PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567
SECTION 3:   DRAINAGE

Item code Unit Quantity Unit Price ($) Cost
15080X Remove Culvert LF 0 x 0.00 = -$
150820 Modify Inlet EA 0 x 0.00 = -$
155232 Sand Backfill CY 0 x 0.00 = -$
15020X Abandon Culvert EA 0 x 0.00 = -$
152430 Adjust Inlet LF 0 x 0.00 = -$
155003 Cap Inlet EA 0 x 0.00 = -$
510501 Minor Concrete CY 0 x 0.00 = -$
510502 Minor Concrete (Minor Structure) CY 50 x 1,800.00 = 90,000$
5105XX Minor Concrete (Type XX) CY 0 x 0.00 = -$
620XXX  XX" Alternative Pipe Culvert (Type X) LF 0 x 0.00 = -$
6411XX  XX" Plastic Pipe LF 0 x 0.00 = -$
65XXXX  XX" Reinforced Concrete Pipe (Type X) LF 1,000 x 165.00 = 165,000$
6650XX  XX" Corrugated Steel Pipe (0.XXX" Thick) LF 0 x 0.00 = -$
68XXXX XX" Plastic Pipe (Edge Drain) LF 0 x 0.00 = -$
69011X  XX" Corrugated Steel Pipe Downdrain (0.XXX" Thick) LF 0 x 0.00 = -$
70321X  XX" Corrugated Steel Pipe Inlet (0.XXX" Thick) LF 0 x 0.00 = -$
70XXXX  XX" Corrugated Steel Pipe Riser (0.XXX" Thick) LF 0 x 0.00 = -$
7050XX  XX" Steel Flared End Section EA 2 x 1,000.00 = 2,000$
703233 Grated Line Drain LF 0 x 0.00 = -$
72XXXX Rock Slope Protection (Type and Method) CY 5 x 200.00 = 1,000$
72901X Rock Slope Protection Fabric (Class X) SQYD 15 x 20.00 = 300$
721420 Concrete (Ditch Lining) CY 0 x 0.00 = -$
721430 Concrete (Channel Lining) CY 0 x 0.00 = -$
750001 Miscellaneous Iron and Steel LB 3,700 x 3.00 = 11,100$

269,400$

SECTION 4:   SPECIALTY ITEMS

Item code Unit Quantity Unit Price ($) Cost
080050 Progress Schedule (Critical Path Method) LS 0 x 0.00 = -$
582001 Sound Wall (Masonry Block) SQFT 0 x 0.00 =  $                        -
510530 Minor Concrete (Wall) CY 0 x 0.00 = -$
15325X Remove Sound Wall LF/LS 0 x 0.00 = -$
070030 Lead Compliance Plan LS 1 x 10,000.00 = 10,000$
141120 Treated Wood Waste LB 1,000 x 1.50 = 1,500$
153221 Remove Concrete Barrier LF 0 x 0.00 = -$
150662 Remove Metal Beam Guard Railing LF 300 x 20.00 = 6,000$
150668 Remove Flared End Section EA 0 x 0.00 = -$
8000XX Chain Link Fence (Type XX) LF 0 x 0.00 = -$
80XXXX XX" Chain Link Gate (Type CL-6) EA 0 x 0.00 = -$
832001 Metal Beam Guard Railing LF 200 x 50.00 = 10,000$
839301 Single Thrie Beam Barrier LF 0 x 0.00 = -$
839310 Double Thrie Beam Barrier LF 0 x 0.00 = -$
839521 Cable Railing LF 0 x 0.00 = -$
8395XX Terminal System (Type CAT) EA 0 x 0.00 = -$
839585 Alternative Flared Terminal System EA 0 x 0.00 = -$
839584 Alternative In-line Terminal System EA 2 x 1,500.00 = 3,000$
4906XX CIDH Concrete Piling (Insert Diameter) LF 0 x 0.00 = -$
839XXX Crash Cushion (Insert Type) EA 0 x 0.00 = -$
83XXXX Concrete Barrier (Insert Type) LF 0 x 0.00 = -$
520103 Retaining Wall SQFT 3,000 x 85.00 = 255,000$
510060 Structural Concrete, Retaining Wall CY 0 x 0.00 = -$
513553 Retaining Wall (Masonry Wall) SQFT 0 x 0.00 = -$
511035 Architectural Treatment SQFT 0 x 0.00 = -$
598001 Anti-Graffiti Coating SQFT 0 x 0.00 = -$
203070 Rock Stain SQFT 0 x 0.00 = -$
5136XX Reinforced Concrete Crib Wall (Type X) SQFT 0 x 0.00 = -$
83954X Transition Railing (Type X) EA 0 x 0.00 = -$
597601 Prepare and Stain Concrete SQFT 0 x 0.00 = -$
839561 Rail Tensioning Assembly EA 0 x 0.00 = -$
83958X End Anchor Assembly (Type X) EA 0 x 0.00 = -$

285,500$

TOTAL DRAINAGE ITEMS

TOTAL SPECIALTY ITEMS
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PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567
SECTION 5:   ENVIRONMENTAL

5A - ENVIRONMENTAL MITIGATION
Item code Unit Quantity Unit Price ($) Cost

Biological Mitigation LS 0 x 0.00 = -$
130670 Temporary Reinforced Silt Fence LF 0 x 0.00 = -$
141000 Temporary Fence  (Type ESA) LF 1,000 x 10.00 = 10,000$

Subtotal Environmental Mitigation 10,000$
5B - LANDSCAPE AND IRRIGATION
Item code Unit Quantity Unit Price ($) Cost
20XXXX Highway Planting LS 1 x 80,000.00 = 80,000$
20XXXX Irrigation System LS 1 x 40,000.00 = 40,000$
204099 Plant Establishment Work LS 1 x 30,000.00 = 30,000$
204101 Extend Plant Establishment Work LS 0 x 0.00 = -$
20XXXX Follow-up Landscape Project LS 0 x 0.00 = -$
150685 Remove Irrigation Facility LS 0 x 0.00 = -$
20XXXX Maintain Existing (Irrigation or Planted Areas) LS 0 x 0.00 = -$
206400 Check and Test Existing Irrigation Facilities LS 0 x 0.00 = -$
21011X Imported Topsoil (X) CY/TON 0 x 0.00 = -$
20XXXX Rock Blanket, Rock Mulch, DG, Gravel Mulch SQFT/SQYD 0 x 0.00 = -$
200122 Weed Germination SQYD 0 x 0.00 = -$
208304 Water Meter EA 0 x 0.00 = -$
2087XX XX" Conduit (Use for Irrigation x-overs) LF 0 x 0.00 = -$
20890X Extend X" Conduit (Use for Extension of Irrigation LF 0 x 0.00 = -$

Subtotal Landscape and Irrigation 150,000$
5C - EROSION CONTROL
Item code Unit Quantity Unit Price ($) Cost
210010 Move In/Move Out (Erosion Control) EA 2 x 1,000.00 = 2,000$
210350 Fiber Rolls LF 1,000 x 10.00 = 10,000$
210360 Compost Sock LF 0 x 0.00 = -$
2102XX Rolled Erosion Control Product (X) SQFT 0 x 0.00 = -$
21025X Bonded Fiber Matrix SQFT/ACRE 0 x 0.00 = -$
210300 Hydromulch SQFT 0 x 0.00 = -$
210420 Straw SQFT 0 x 0.00 = -$
210430 Hydroseed SQFT 6,000 x 0.25 = 1,500$
210600 Compost SQFT 6,000 x 2.00 = 12,000$
210630 Incorporate Materials SQFT 0 x 0.00 = -$

Subtotal Erosion Control 25,500$
5D - NPDES
Item code Unit Quantity Unit Price ($) Cost
130300 Prepare SWPPP LS 1 x 4,000.00 = 4,000$
130200 Prepare WPCP LS 0 x 0.00 = -$
130100 Job Site Management LS 1 x 15,000.00 = 15,000$
130330 Storm Water Annual Report EA 1 x 1,000.00 = 1,000$
130310 Rain Event Action Plan (REAP) EA 20 x 100.00 = 2,000$
130320 Storm Water Sampling and Analysis Day EA 20 x 400.00 = 8,000$
130520 Temporary Hydraulic Mulch SQYD 0 x 0.00 = -$
130550 Temporary Hydroseed SQYD 0 x 0.00 = -$
130505 Move-In/Move-Out (Temporary Erosion Control) EA 2 x 1,000.00 = 2,000$
130640 Temporary Fiber Roll LF 1,500 x 5.00 = 7,500$
130900 Temporary Concrete Washout LS 1 x 2,000.00 = 2,000$
130710 Temporary Construction Entrance EA 0 x 0.00 = -$
130610 Temporary Check Dam LF 0 x 0.00 = -$
130620 Temporary Drainage Inlet Protection EA 8 x 150.00 = 1,200$
130730 Street Sweeping LS 1 x 30,000.00 = 30,000$

Subtotal NPDES 72,700$

TOTAL ENVIRONMENTAL 258,200$
Supplemental Work for NPDES

066595 Water Pollution Control Maintenance Sharing* LS 1 x 2,500.00 = 2,500$
066596 Additional Water Pollution Control** LS 1 x 2,500.00 = 2,500$
066597 Storm Water Sampling and Analysis*** LS 1 x 2,500.00 = 2,500$

Subtotal Supplemental Work for NDPS 7,500$

*** Applies only to project with SWPPPs.

*Applies to all SWPPPs and those WPCPs with sediment control or soil stabilization BMPs.

**Applies to both SWPPPs and WPCP projects.
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PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567
SECTION 6:   TRAFFIC ITEMS

6A - Traffic Electrical
Item code Unit Quantity Unit Price ($) Cost
860460 Lighting and Sign Illumination LS 1 x 220,000.00 = 220,000$
860201 Signal and Lighting LS 0 x 0.00 = -$
860990 Closed Circuit Television System LS 0 x 0.00 = -$
86110X Ramp Metering System (Location X) LS 0 x 0.00 = -$
86070X Interconnection Conduit and Cable LF/LS 0 x 0.00 = -$
5602XX Furnish Sign Structure (Type X) LB 0 x 0.00 = -$
5602XX Install Sign Structure (Type X) LB 0 x 0.00 = -$
498040 XX" CIDHC Pile (Sign Foundation) LF 0 x 0.00 = -$
86080X Inductive Loop Detectors EA/LS 0 x 0.00 = -$
8609XX Traffic Monitoring Station (Type X) LS 0 x 0.00 = -$
15075X Remove Sign Structure EA/LS 0 x 0.00 = -$
151581 Reconstruct Sign Structure EA 0 x 0.00 = -$
152641 Modify Sign Structure EA 0 x 0.00 = -$
860090 Maintain Existing Traffic Management System Elements During ConstructionLS 0 x 0.00 = -$
86XXXX Fiber Optic Conduit System LS 0 x 0.00 = -$

Subtotal Traffic Electrical 220,000$

6B - Traffic Signing and Striping
Item code Unit Quantity Unit Price ($) Cost
566011 Roadside Sign - One Post EA 30 x 350.00 = 10,500$
566012 Roadside Sign - Two Post EA 6 x 500.00 = 3,000$
5602XX Furnish Sign SQFT 400 x 15.00 = 6,000$
568016 Install Sign Panel on Existing Frame SQFT 0 x 0.00 = -$
150711 Remove Painted Traffic Stripe LF 0 x 0.00 = -$
141101 Remove Yellow Painted Traffic Stripe (Hazardous

Waste) LF 0 x 0.00 = -$
150712 Remove Painted Pavement Marking SQFT 0 x 0.00 = -$
150742 Remove Roadside Sign EA 6 x 150.00 = 900$
152320 Reset Roadside Sign EA 0 x 0.00 = -$
152390 Relocate Roadside Sign EA 0 x 0.00 = -$
82010X Delineator (Class X) EA 0 x 0.00 = -$
840502 Thermoplastic Traffic Stripe (Enhanced Wet Night Visibility)LF 0 x 0.00 = -$
846012 Thermoplastic Crosswalk and Pavement Marking (Enhanced  Wet Night Visibility)SQFT 0 x 0.00 = -$
120090 Construction Area Signs LS 1 x 25,000.00 = 25,000$
84XXXX Permanent Pavement Delineation LS 1 x 20,000.00 = 20,000$

Subtotal Traffic Signing and Striping 65,400$

6C - Traffic Management Plan
Item code Unit Quantity Unit Price ($) Cost
12865X Portable Changeable Message Signs LS 1 x 20,000$ = 20,000$

Subtotal Traffic Management Plan 20,000$

6C - Stage Construction and Traffic Handling
Item code Unit Quantity Unit Price ($) Cost
120199 Traffic Plastic Drum EA 0 x 0.00 = -$
12016X Channelizer (Type X) EA 300 x 35.00 = 10,500$
120120 Type III Barricade EA 15 x 50.00 = 750$
129100 Temporary Crash Cushion Module EA 0 x 0.00 = -$
120100 Traffic Control System LS 1 x 80,000.00 = 80,000$
129110 Temporary Crash Cushion EA 8 x 2,500.00 = 20,000$
129000 Temporary Railing (Type K) LF 4,000 x 20.00 = 80,000$
120149 Temporary Pavement Marking (Paint) SQFT 1,450 x 3.00 = 4,350$
82010X Delineator (Class X) EA 0 x 0.00 = -$

Subtotal Stage Construction and Traffic Handling 195,600$

501,000$TOTAL TRAFFIC ITEMS
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PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567

SECTION 7:   DETOURS

Item code Unit Quantity Unit Price ($) Cost
190101 Roadway Excavation CY 0 x 0.00 = -$
19801X Imported Borrow CY/TON 0 x 0.00 = -$
390132 Hot Mix Asphalt (Type A) TON 0 x 0.00 = -$
26020X Class 2 Aggregate Base TON/CY 0 x 0.00 = -$
250401 Class 4 Aggregate Subbase CY 0 x 0.00 = -$
130620 Temporary Drainage Inlet Protection EA 0 x 0.00 = -$
129000 Temporary Railing (Type K) LF 0 x 0.00 = -$
128601 Temporary Signal System LS 0 x 0.00 = -$
120149 Temporary Pavement Marking (Paint) SQFT 0 x 0.00 = -$
80010X Temporary Fence (Type X) LF 0 x 0.00 = -$
XXXXXX Some Item Unit 0 x 0.00 = -$

-$

SUBTOTAL SECTIONS 1 through 7 2,732,300$

SECTION 8:   MINOR ITEMS

8A - Americans with Disabilities Act Items
ADA Items 2.0% 54,646$

8B - Bike Path Items
Bike Path Items 0.0% -$

8C - Other Minor Items
Other Minor Items 3.0% 81,969$

          Total of Section 1-7 2,732,300$   x 5.0% = 136,615$

136,700$

SECTIONS 9:   MOBILIZATION

Item code
999990           Total Section 1-8 2,869,000$ x 10% = 286,900$

286,900$

SECTION 10:   SUPPLEMENTAL WORK

Item code Unit Quantity Unit Price ($) Cost

066670 Payment Adjustments For Price Index
Fluctuations LS 1 x 7,000.00 = 7,000$

066094 Value Analysis LS 0 x 0.00 = -$
066070 Maintain Traffic LS 1 x 120,000.00 = 120,000$
066919 Dispute Resolution Board LS 1 x 7,500.00 = 7,500$
066921 Dispute Resolution Advisor LS 1 x 5,000.00 = 5,000$
066015 Federal Trainee Program LS 0 x 0.00 = -$
066610 Partnering LS 1 x 20,000.00 = 20,000$
066204 Remove Rock and Debris LS 0 x 0.00 = -$
066222 Locate Existing Crossover LS 0 x 0.00 = -$
XXXXXX Some Item Unit x = -$

Cost of NPDES  Supplemental Work specified in Section 5D = 7,500$

          Total Section 1-8 2,869,000$ = -$

TOTAL SUPPLEMENTAL WORK 167,000$

Includes constructing, maintaining, and removal

TOTAL DETOURS

TOTAL MINOR ITEMS

TOTAL MOBILIZATION
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PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567

SECTION 11:   STATE FURNISHED MATERIALS AND EXPENSES

Item code Unit Quantity Unit Price ($) Cost
066105 Resident Engineers Office LS 1 x 25,000.00 = $25,000
066063 Traffic Management Plan - Public Information LS 1 x 15,000.00 = $15,000
066901 Water Expenses LS 1 x 10,000.00 = $10,000
8609XX Traffic Monitoring Station (X) LS 0 x 0.00 = $0
066841 Traffic Controller Assembly LS 0 x 0.00 = $0
066840 Traffic Signal Controller Assembly LS 0 x 0.00 = $0
066062 COZEEP Contract LS 1 x 60,000.00 = $60,000
066838 Reflective Numbers and Edge Sealer LS 0 x 0.00 = $0
066065 Tow Truck Service Patrol LS 0 x 0.00 = $0
066916 Annual Construction General Permit Fee LS 1 x 500.00 = $500

          Total Section 1-8 2,869,000$ = -$

$110,500

SECTION 12:   TIME-RELATED OVERHEAD

Total of Roadway and Structures Contract Items excluding Mobilization $2,869,000 (used to calculate TRO)
Total Construction Cost (excluding TRO and Contingency) $3,433,400 (used to check if project is greater than $5 million excluding contingency)

Estiamted Time-Releated Overhead (TRO) Percentage (0% to 10%) = 10%

Item code Unit Quantity Unit Price ($) Cost

070018 Time-Related Overhead WD 140 X $0 = $0

TOTAL TIME-RELATED OVERHEAD $286,900

Note: If the building portion of the project is greater than 50% of the total project cost, then TRO is not included.

SECTION 13:   ROADWAY CONTINGENCY

Recommended Contingency: (Pre-PSR 30%-50%, PSR 25%, Draft PR 20%, PR 15%, after PR approval 10%, Final PS&E 5%)

        Total  Section 1-12 $ 3,720,300   x 20% = $744,060

TOTAL CONTINGENCY $744,100

TOTAL STATE FURNISHED
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PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567

II.  STRUCTURE ITEMS

0 LF 0 LF 0 LF
0 LF 0 LF 0 LF
0 SQFT 0 SQFT 0 SQFT
0 LF 0 LF 0 LF

0 LF 0 LF 0 LF
0 LF 0 LF 0 LF
0 SQFT 0 SQFT 0 SQFT
0 LF 0 LF 0 LF

Structures Mobilization Percentage 10%

Recommended Contingency: (Pre-PSR 30%-50%, PSR 25%, Draft PR 20%, PR 15%, after PR approval 10%, Final PS&E 5%)

Structures Contingency Percentage 10%

TOTAL COST OF STRUCTURES

Estimate Prepared By:
XXXXXXXXXXXXXXXXX ------ Division of Structures Date

$0

Cost Per Square Foot $100 $0 $0

COST OF EACH $0 $0 $0

TOTAL COST OF BRIDGES $0

TOTAL COST OF BUILDINGS $0

$0

$0

xxxxxxxxxxxxxxxxxxx

Structure Type xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx
Width (Feet) [out to out]
Total Length (Feet)
Total Area (Square Feet)
Structure Depth (Feet)
Footing Type (pile or spread) xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx

Name xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx
Bridge Number 57-XXX 57-XXX 57-XXX

DATE OF ESTIMATE 00/00/00 00/00/00 00/00/00

Cost Per Square Foot $0 $0 $0

COST OF EACH $0 $0 $0

xxxxxxxxxxxxxxxxxxx

Structure Type xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx
Width (Feet) [out to out]
Total Length (Feet)
Total Area (Square Feet)
Structure Depth (Feet)
Footing Type (pile or spread) xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx

Name xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx
Bridge Number 57-XXX 57-XXX 57-XXX

DATE OF ESTIMATE 00/00/00 00/00/00 00/00/00
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PROJECT COST ESTIMATE

EA: 03-123456 PID: 31234567

III.  RIGHT OF WAY
Fill in all of the available information from the Right of Way data sheet.

A) A1) Acquisition, including Excess Land Purchases, Damages & Goodwill, Fees $ 125,000
A2) SB-1210 $ 0

B) Acquisition of Offsite Mitigation $ 0

C) C1) Utility Relocation (State Share) $ 0
C2) Potholing (Design Phase) $ 0

D) Railroad Acquisition $ 0

E) Clearance / Demolition $ 0

F) Relocation Assistance (RAP and/or Last Resort Housing Costs) $ 0

G) $ 0

H) Environmental Review $ 0

I) 0% $ 0

J) Design Appreciation Factor 0% $ 0

K) Utility Relocation (Construction Cost) $ 0

L)

M)

N)

1 When estimate has Support Costs only 2 When estimate has Utility Relocation 3 When R/W Acquisition is required

Utility Estimate Prepared
By Utiliy Coordinator2 Phone

R/W Acquistion Estimate
Prepared By Right of Way Estimator3 Phone

$125,000

Title and Escrow

Condemnation Settlements

Note: Items G & H applied to items A + B

TOTAL RIGHT OF WAY  ESTIMATE

Support Cost Estimate
Prepared By Project Coordinator1 Phone

TOTAL R/W ESTIMATE:    Escalated $135,000

$60,000RIGHT OF WAY SUPPORT
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DO NOT PRINT THIS SHEET AS PART OF COST ESTIMATE ATTACHMENT TO PROJECT INITIATION OR APPROVAL DOCUMENTS.

EA: 03-123456 PID: 31234567

IV.   SUPPORT COST ESTIMATE SUMMARY

Note: Use PRSM project data.
Total by FY PA&ED PS&E RW CON Total $

 < 2010 Expended
ETC

2011 Expended
ETC

2012 Expended
ETC

2013 Expended
ETC

2014 Expended
ETC

2015 Expended
ETC

2016 Expended
ETC

2017 Expended
ETC

2018 Expended
ETC

2019 Expended
ETC

2020 Expended
ETC

2021 Expended
ETC

2022 Expended
ETC

2023 Expended
ETC

2024 Expended
ETC

2025 > Expended
ETC

$0 $0 $0 $0 $0

$0 $0 $0 $0 $0
0.0% 0.0% 0.0% 0.0% 0.0%

Office Chief - Date

Project Control - Date

PRSM workplan hours/costs verified
against approved MWA:

Approved by:

Escalated Support Cost for Estimate To Completion (ETC)

EAC (Expended + ETC)
Approved Budget (PRSM)
Difference (Budget - EAC)

0.00%Overall Percent Support Cost:
$0Total Capital Outlay Support Cost:

$4,590,000Total Capital Cost:

Support Ratio (EAC / Cap Cost)



APPENDIX F – COLLISION COST ANALYSIS 



5/29/2018

County Rte Postmile

Butte 99

# of Years for 

Analysis
Rate Group

20 I8

Mainline Cross St Mainline Cross St Average ADT VCF

9.0 18.5 14.7 25.7 33.9 1.24 4

Desired 

Improvement Const R/W Total Number of Years 5
Total 

Collisions
26

Yield Control 

(Roundabout 1‐Lane) ‐$                Injury 5 PDO 20

Yield Control 

(Roundabout 2‐Lane) ‐$                Fatal 1 Fat + Inj 6

Traffic Signal, Type F, 

M or S ‐$               

All Way Stop, Type F, 

M or S ‐$            ‐$               

Existing Condition

=All Way Stop, Type F,

1 All Way Stop, 

Type F, M or S $22,072
Yield Control 

(Roundabout 1‐

Lane)
$2,419 0.00

2 All Way Stop, 

Type F, M or S $22,072
Yield Control 

(Roundabout 2‐

Lane)
$6,093 0.00

3 All Way Stop, 

Type F, M or S $22,072
Traffic Signal, Type F, 

M or S $12,837 0.00

4 All Way Stop, 

Type F, M or S $22,072
All Way Stop, Type F, 

M or S $10,594 0.00

v1.00

NOTE:  Only average collision costs are used for calculation purposes.

Est. Capital Cost (x1000) for Desired Improvement Existing Collision Data

B/C
Collision Cost (x1000)

Existing Condition Desired Improvement

$9,235

$11,478

$19,653

$15,979

Projected Savings

Intersection Control Evaluation

Existing ADT (x1000) Future ADT (x1000)

Existing Condition

Location Description

Eaton Rd/NB Ramps/Hicks Ln

All Way Stop, Type F, M or S

Collision Cost  Analysis and B/C
‐‐ Fill in tan boxes along with 'Area' ‐‐

Intersection Types:
F  ‐ Four‐Legged
M  ‐Multi‐Legged
S  ‐ Offsett ‐Tee
Y  ‐ “Y”  Wye

Area

Rural
Suburban

Urban

T2206X003.xlsm



APPENDIX G – CALTRANS ROUNDABOUT SUPPORT 
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