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Introduction 
This report has been prepared to present the results of a Circulation Study performed by Omni-
Means for the proposed Oro Dam Boulevard Commercial Project for Engstrom Properties, Inc. 
A previous Draft Initial Circulation Study was prepared in February 2015. This updated study 
revises the analysis to reflect changes in proposed "opening day" off-site circulation 
improvements. This Circulation Study will identify any potential circulation issues relative to the 
development of the proposed project site. The term "project" as used in this report refers to the 
proposed commercial development which consists of a 1,850 square foot coffee/donut shop 
with a drive-thru, and a 2,660 square foot fast-food restaurant with a drive-thru. The project is 
located on an empty lot, at 480 Oro Dam Boulevard, which is approximately 1,500 feet east of 
Interstate 70 (I-70) in the City of Oroville, CA. Figure 1 presents the project vicinity map. 

Included in this report is the analysis and discussion of the following items: 

 Quantification of the trip generation and trip distribution associated with the proposed 
project, and the resulting impacts on exiting weekday AM and PM peak hour intersection 
operations. 

 Potential circulation issues related to the development of the proposed project along Oro 
Dam Boulevard at the study intersections. 

 Potential base improvements and project-related mitigation measures, if needed, to 
alleviate unacceptable traffic operations at the study intersections. 

Study Intersections 
Based on preliminary discussions between Engstrom Properties, Inc., Omni-Means, the City of 
Oroville, and Caltrans, three intersections and two private driveways have been identified and 
pre-selected for Phase 1 study. Turning movement counts were conducted on Thursday 
December 18th, 2014 for the following intersections: 

1. Oro Dam Boulevard / Feather River Boulevard 
2. Oro Dam Boulevard / 7th Avenue 
3. Oro Dam Boulevard / 5th Avenue 
4. Oro Dam Boulevard / Feather River Village (Middle) Driveway & Project Driveway 
5. Oro Dam Boulevard / Feather River Village (Eastern Most) Driveway & Sonic Driveway 

AM and PM peak hour intersection operations are analyzed for all study intersections as part of 
this report for the following scenarios: 

 Existing conditions 
 Existing Plus Project conditions 

Existing conditions quantify the current year traffic operations at the study locations. The 
existing operations are analyzed at vicinity intersections including the "middle" driveway 
opposite the proposed project site to determine the delay and queuing characteristics along the 
corridor. 

The Existing Plus Project conditions is an analysis scenario in which traffic impacts with the 
proposed project are investigated in comparison to the Existing conditions scenario. Within this 
scenario, the project generated peak hour traffic volumes have been added to the Existing 
conditions volumes to obtain the Existing Plus Project traffic volumes.  
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Analysis Methodology and Technical Parameters 
The following section outlines the methodology and analysis parameters used to quantify 
existing and existing plus project conditions. 

Intersection LOS Methodology 
Intersection Level-of-Service (LOS) will be calculated for all control types using the methods 
documented in the Transportation Research Board publications Highway Capacity Manual, Fifth 
Edition, 2010. Traffic operations have been quantified through the determination of LOS. LOS 
determinations are presented on a letter grade scale from "A" to "F", whereby LOS "A" 
represents free-flow operating conditions and LOS "F" represents over-capacity conditions. For 
a signalized or all-way stop-controlled (AWSC) intersection, an LOS determination is based on 
the calculated averaged delay for all approaches and movements. For a two-way stop controlled 
(TWSC) intersection, an LOS determination is based upon the calculated average delay for all 
movements of the worst-performing approach. LOS definitions for different types of intersection 
controls are presented in Table 1. 

Level of Service Policy and Threshold 
The City of Oroville General Plan Circulation Element contains the following policy pertaining to 
LOS standards in the City: 

P2.1  Maintain a minimum operating standard of LOS D as defined in the most current 
edition of the Highway Capacity Manual or subsequent revisions for all arterial, 
collector streets and intersections, except the following facilities where a LOS E will 
be acceptable. LOS E operations will be considered acceptable for intersection and 
roadway segment operations along Oroville Dam Boulevard between Highway 70 
and Olive Highway. 

Consistent with City policy, this study considers LOS "E" as the standard acceptable threshold 
for all intersections and roadway segments. 

Technical Parameters 
The Synchro 9.0 (Trafficware) integrated computer software program has been used to 
implement the HCM 2010 analysis methodologies at the study intersections. The SimTraffic 
computer software program has been used to determine the queuing characteristics at the study 
intersections. The Peak Hour Factor (PHF) and Heavy Vehicle Percentage (HV%) was 
determined using the overall intersection PHF and HV% from the existing turning movement 
counts, and is used for Existing conditions and Existing Plus Project conditions. 
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TABLE 1 
LEVEL OF SERVICE CRITERIA 

Level 
of 

Service 
Type of 
Flow Delay Maneuverability 

Stopped Delay/Vehicle  

Signalized 
Un 
signalized 

All-Way 
Stop 

A 

S
ta

bl
e 

F
lo

w
 

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 < 10.0

B 

S
ta

bl
e 

F
lo

w
 

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. 

>10.0 
and 

< 20.0 

>10.0 
and 

< 15.0 

>10.0 
and 

< 15.0

C 

S
ta

bl
e 

F
lo

w
 

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 

>20.0 
and 

< 35.0 

>15.0 
and 

< 25.0 

>15.0 
and 

< 25.0

D 

A
pp

ro
ac

hi
n

g
 

U
ns

ta
bl

e
 

F
lo

w
 

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. 

>35.0 
and 

< 55.0 

>25.0 
and 

< 35.0 

>25.0 
and 

< 35.0

E 

U
ns

ta
bl

e 
F

lo
w

 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. 

>55.0 
and 

< 80.0 

>35.0 
and 

< 50.0 

>35.0 
and 

< 50.0

F 

F
or

ce
d 

F
lo

w
 

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 > 50.0 

References:  2010 Highway Capacity Manual  
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Existing Conditions 
Existing conditions establishes baseline traffic conditions that currently exist in the study area. 
Currently, the study area along Oro Dam Boulevard is developed with various commercial land 
uses and numerous driveways. Figure 2 presents the study intersections and existing lane 
geometrics. 

Roadway Network 
Roadways that provide primary circulation in the study area are as follows: 

State Route 70 (SR 70) is an at-grade highway south of Oro Dam Boulevard and a grade-
separated freeway north of Oro Dam Boulevard. SR 70 runs north-south through Oroville, 
connecting the City of Chico (via SR 149) to the north, and Yuba City to the south. The project 
site is located approximately 1,500 feet east of SR 70. 

Oro Dam Boulevard is a four-lane arterial that runs east-west throughout the City, from west of 
the City at State Route 99 and to east of the City at the Oroville Dam. Within the study area, Oro 
Dam Boulevard is also designated as State Route 162 (SR 162). The posted speed limit in the 
study area is 35 mph. 

Feather River Boulevard is a two-lane major arterial that intersects Oro Dam Boulevard as a 
signalized intersection. The project site is located approximately 600 feet east of Feather River 
Boulevard. The posted speed limit in the study area is 35 mph. 

5th Avenue is a two-lane major collector that intersects Oro Dam Boulevard as a signalized 
intersection. The posted speed limit in the study area is 35 mph. 

7th Avenue is a two-lane minor collector that intersects Oro Dam Boulevard as a stop-
controlled intersection. The project site is located approximately 400 feet west of 7th Avenue. 
The posted speed limit in the study area is 35 mph. 

Existing Conditions Operations 

Existing turning movement count data was collected at the study intersections one through four 
on December 18, 2014 and August 20, 2015 for weekday AM and PM peak hours, provided in 
Appendix A. Table 2 provides a summary of the Existing conditions peak hour intersection delay 
and LOS. Appendix B provides the Synchro and SimTraffic analysis results. Figure 3 presents 
the existing traffic volumes. 
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TABLE 2 
EXISTING INTERSECTION LOS 

Delay LOS
Warrant 
Met?3 Delay LOS

Warrant 
Met?3

1 Feather River Blvd & Oro Dam Blvd Signal E 25.8 C - 38.4 D -

2 7th Ave & Oro Dam Blvd (HCM 2000) TWSC E 14.7 B - 13.4 B -

7th Ave & Oro Dam Blvd (HCM 2010) TWSC E 63.9 F No 84.4 F No

3 5th Ave & Oro Dam Blvd Signal E 15.2 B - 16.3 B -

4 Oro Dam Blvd & Driveways (HCM 2000) TWSC E 12.5 B - 12.9 B -

Oro Dam Blvd & Driveways (HCM 2010) TWSC E 17.9 C - 21.3 C -

5 Oro Dam Blvd & Feather River Village/Sonic TWSC E 13.1 B - 11.8 B -

Oro Dam Blvd & Feather River Village/Sonic TWSC E 53.8 F Yes 67.6 F No
Notes:

4. HCM 2010 does not consider 2-stage gap entry for Two-Way Left-Turn Lanes

Intersection

Control 

Type1,2#

1. TWSC = Two Way Stop Control; RNDBT = Roundabout

3. Warrant = Based on California MUTCD Warrant 3

Target
 LOS

AM Peak Hour PM Peak Hour

2. LOS = Delay based on worst minor street approach for TWSC intersections, average of all approaches for Signal

 

As shown in Table 2, the stop-controlled intersection of Oro Dam Boulevard/7th Avenue 
operates at unacceptable LOS during the AM and PM peak hour and PM peak hour, when using 
HCM 2010 methodologies. However, HCM 2010 methodologies are unable to perform a "two-
stage gap analysis" to account for the two-left turn lane on Oro Dam Boulevard. A "two-stage 
gap" represents, in this case, the ability for outbound left turns from driveways along Oro Dam 
Boulevard to use the two-way left turn lane as a refuge prior to merging into traffic. For this 
reason, an HCM 2000 analysis was also performed for intersection 2 and 4, which reveals 
acceptable operations at both locations. 

Table 3 presents the 95th percentile queue lengths and the available storage for AM and PM 
peak hours at the study intersections. 

TABLE 3 
EXISTING QUEUE CHARACTERISTICS 

AM PEAK PM PEAK
WBL 159 293 350
WBT 169 221 N/A
WBR 60 101 200

1 Storeage Length for thru movements is distance to prior intersection

Available 
Storage 

(ft)1
MovementID Intersection

95th Percentile 
Queue Length (ft)

1
Oro Dam Blvd/ 
Feather River 

Blvd

 

As shown in Table 3, at the intersection of Oro Dam Boulevard/Feather River Boulevard, the 
westbound left turn queue is accommodated within the available storage length, as measured 
from the stop bar to the end of the raised curb. 
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Project Description 
The proposed project is located on a vacant parcel between Sonic Burger Drive-Thru and La 
Esmeralda Market along Oro Dam Boulevard in Oroville, CA. The proposed project consist of 
two drive-thru restaurant facilities, one approximately 2,660 square feet and one approximately 
1,850 square feet. The current project site plan is presented in Figure 4. Opening day off-site 
improvements and access configuration are described below, and shown in Inset 1. 

Project Access & Off-Site Improvements 
Currently, the roadway fronting the project site has a striped two-way left turn lane that 
accommodates full access to the vacant land where the proposed project is located, at two of 
the three driveways for the Feather River Village property south of the proposed project, and at 
the adjacent Sonic Drive-Thru. The project is proposing a full access driveway off of Oro Dam 
Boulevard, with additional off-site improvements. 

The project is proposing to construct a raised median on Oro Dam Boulevard that will create a 
100 to 115 foot left turn lane into the project site, while reserving at minimum 350 feet of 
westbound left turn storage at Feather River Boulevard. This raised median will provide 
protection for inbound left turns to the proposed project, and will restrict ingress and egress to 
and from the middle driveway of Feather River Village to right turns only. This improvement was 
previously included in the Draft Initial Circulation Study, dated February 2015. The previously 
identified "pork chop" on the Feather River Village driveway is no longer proposed as it would 
conflict with plans for bike lanes on Oro Dam Boulevard, and is not found necessary to restrict 
turns with the presence of the proposed raised median. The off-site improvements on Oro Dam 
Boulevard will require the an encroachment permit from Caltrans, as it is a State Route. 

The previous Draft Initial Circulation Study also included a possible cross-lot connection 
between Feather River Village and an adjacent Valero service station. This cross-lot connection 
is no longer included as part of the project, and modifications to the access for the Valero 
station is no longer proposed.  

Full access to and from Feather River Village will still be accommodated by the existing full 
access eastern driveway, and with construction of a new access road between Feather River 
Village and 7th Avenue, south of the existing Valero service station. This driveway will serve 
primarily drop-off and pick-up from the charter school in Feather River Village, relieving this 
demand from the two-way left turn lane on Oro Dam Boulevard. The new access road will be 
constructed during construction of the project and will open with completion of the project. 

As shown in the project site plan, cross-lot access between the proposed project and the 
existing Holiday Inn Express will also be provided via a cross-lot connection. The cross-lot 
connection with the Holiday Inn Express is anticipated to absorb some of the inbound and 
outbound turning movements from the project site, although no project trips were assigned to 
this route in this analysis, in order to provide a conservative estimate of impacts to Oro Dam 
Boulevard.  

Cumulatively, when further infill development occurs north and west of the proposed project, a 
new roadway will also be constructed between the project site and Feather River Boulevard. 
Cumulatively, outbound and inbound left turns will also be served via the future connection to 
Feather River Boulevard, further reducing left turn conflicts on Oro Dam Boulevard. 
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INSET 1 
OPENING DAY OFF-SITE IMPROVEMENTS & ACCESS CONFIGURATION 

 

On-Site Circulation 
An on-site queuing analysis of the drive-through aisles was not performed as part of this study. 
However, the proposed site plan presents concerns regarding on-site queuing under the 
proposed layout. The easternmost building has a proposed drive-through aisle with entry on the 
south side of the parcel, which during peak use, may extend beyond the provided aisle, into the 
parking lot, and potentially onto Oro Dam Boulevard. To minimize the potential for this queuing, 
the drive-through order window has been placed 4 to 5 vehicle lengths from the entrance to the 
drive aisle. One-site queuing at this location should be monitored to ensure queuing is being 
accommodated.  

Trip Generation 
Project trip generation forecasts were derived using the Institute of Transportation Engineers 
(ITE) studies on typical land use trip generation rates contained in the ITE Trip Generation 
Manual (9th Edition). 
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Due to the nature of the proposed project land use, a significant portion of the vehicular traffic 
entering and exiting the site already exists on the adjacent street (Oro Dam Boulevard). These 
trips are referred to as pass-by trips, and are counted as new turning movements at the project 
driveway, but do not contribute to new traffic at adjacent intersections. These trips are contrast 
with "primary trips", or "new project trips", which are trips made specifically to visit the site that 
would not have been made if the proposed project did not exist. 

The ITE Trip Generation Handbook (3rd Edition) includes "pass-by" and "primary" trip data for 
"Fast-Food Restaurant with Drive-Through Window" (49% pass-by in AM peak hour, 50% pass-
by in PM peak hour). Table 4 presents the estimated trip generation for the proposed project 
land uses, using the best available data from the ITE Trip Generation Manual and ITE Trip 
Generation Handbook. 

TABLE 4 
PROJECT TRIP GENERATION 

Total In % Out % Total In % Out %

Coffee/Donut Shop with Drive-Thru (ITE 937) ksf 818.58 100.58 51% 49% 42.80 50% 50%
Fast-Food Resaurant with Drive-Thru (ITE 934) ksf 496.12 45.42 51% 49% 32.65 52% 48%

Total In Out Total In Out
Lot 1 (Coffee Shop with Drive-Thru) 1.85 1,514 186 95 91 79 40 40

Pass-By Trip Reduction 3 49% -742 -91 -46 -45 -39 -19 -19
Lot 2 (Quick Service Restaurant) 2.66 1,320 121 62 59 87 45 42

Pass-By Trip Reduction 3 49% -647 -59 -30 -29 -43 -22 -20
1,445 157 80 77 85 43 41

3. Pass-by trip percentages based on ITE Trip Generation Hanbook 3rd Edition rates

2. Pro ject driveway trip generation rates based on ITE Trip Generation M anual 9th edition average rates

1. 1 ksf = 1,000 square feet

AM Peak Hour Trips

Notes: 

Unit1

Daily Trip 

Rate/Unit2

Quantity 
(Units)

Daily Trips

PM Peak Hour Trip 
Rate/Unit

Land Use Category (ITE Code)

Project Name

Net New Project Trips

PM Peak Hour Trips

AM Peak Hour Trip 
Rate/Unit

 

As presented in Table 4, the proposed project is projected to generate 1,445 new daily trips, 
157 new AM peak hour trips, and 85 new PM peak hour trips. 

Trip Distribution 
The proposed project's directional trip distribution pattern is developed using The City of Oroville 
Travel Demand Model and supplemented by knowledge of the area, including existing traffic 
patterns and regional destinations. Based on preliminary review of the proposed project land 
uses and the City's model, it is estimated that a significant majority of the project traffic will be 
directionally consistent with commute patterns, and consist largely of pass-by trips en route to or 
from State Route 70. Appendix B provides the Synchro and SimTraffic analysis results. Figure 5 
presents the Project Only peak hour traffic volumes. 
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Existing Plus Project Conditions 
The Existing Plus Project conditions is an analysis scenario in which traffic impacts with the 
proposed project are investigated in comparison to the Existing conditions scenario. Within this 
scenario, the project generated peak hour traffic volumes have been added to the Existing 
conditions volumes to obtain the Existing Plus Project traffic volumes, with the existing lane 
geometrics. Appendix B provides the Synchro and SimTraffic analysis results. Figure 6 presents 
the Existing Plus Project peak hour traffic volumes. 

Existing Plus Project Intersection LOS Operations 
As mentioned in the Project Access section, this analysis assumes that left turns are allowed 
into the proposed project and prohibited for the driveway across from the proposed project. 
Table 5 provides a summary of the Existing Plus Project projected intersection operations in 
terms of delay per vehicle and LOS. 

TABLE 5 
EXISTING PLUS PROJECT INTERSECTION LOS 

Delay LOS
Warrant 
Met?3 Delay LOS

Warrant 
Met?3

1 Feather River Blvd & Oro Dam Blvd Signal E 26.8 C - 39.1 D -

2 7th Ave & Oro Dam Blvd (HCM 2000) TWSC E 16.9 C - 14.6 B -

7th Ave & Oro Dam Blvd (HCM 2010) TWSC E 113.6 F No 180.6 F No
3 5th Ave & Oro Dam Blvd Signal E 15.3 B - 16.4 B -

4 Oro Dam Blvd & Driveways (HCM 2000) TWSC E 21.8 C - 29.2 D -

Oro Dam Blvd & Driveways (HCM 2010) TWSC E 223.2 F Yes OVR F No

5 Oro Dam Blvd & Sonic/Eastern Driveway (HCM 2000) TWSC E 16.3 C - 16.0 C -

Oro Dam Blvd & Sonic/Eastern Driveway (HCM 2000) TWSC E 268.3 F Yes OVR F Yes
Notes:

4. HCM 2010 does not consider 2-stage gap entry for Two-Way Left-Turn Lanes

1. TWSC = Two Way Stop Control; RNDBT = Roundabout
2. LOS = Delay based on worst minor street approach for TWSC intersections, average of all approaches for Signal
3. Warrant = Based on California MUTCD Warrant 3

# Intersection

Control 

Type1,2
Target
 LOS

AM Peak Hour PM Peak Hour

 

As shown in Table 5, the intersection of Oro Dam Boulevard/7th Avenue operates with 
unacceptable LOS during the AM and PM peak hour using HCM 2010 methodologies. As 
previously discussed under Table 2, however, HCM 2010 does not analyze the "two-stage gap" 
provided by the two-way left turn lane on Oro Dam Boulevard. The HCM 2000 analysis 
accounts for this and as shown in Table 5, provides acceptable LOS. 

Table 6 presents the 95th percentile queue lengths and the available storage for AM and PM 
peak hours at the study intersections. 

  





Oro Dam Boulevard Commercial Draft Initial Circulation Study Page 16 
Engstrom Properties, Inc. R1960TS005.docx 

TABLE 6 
EXISTING PLUS PROJECT QUEUE CHARACTERISTICS 

AM PEAK PM PEAK
WBL 177 311 350
WBT 172 243 N/A
WBR 56 100 200
EBL 67 46 100

NBR2 41 56
SBLTR 125 92

1  Storeage Length for thru movements is distance to prior intersection
2 Northbound approach is driveway to parking lot, with limited storage

Movement

Available 
Storage 

(ft)1

1
Oro Dam Blvd/ 
Feather River 

Blvd

95th Percentile 
Queue Length (ft)

4
Oro Dam Blvd/ 

Driveway

ID Intersection

 

As shown in Table 6, at the intersection of Oro Dam Boulevard/Feather River Boulevard, all 
queues are accommodated under the recommended intersection configurations, with the 
addition of project traffic. 

Conclusions 
The previous Draft Initial Circulation Study ,dated February 2015, has been super seceded by 
this study due to the revision in the proposed "opening day" off-site improvements. 

Full access at the proposed project driveway can be safely accommodated under the proposed 
intersection and roadway modifications presented in Figure 4 and Inset 1 and analyzed under 
the Existing Plus Project conditions scenario. The proposed off-site improvements will allow for 
safe ingress and egress from the proposed project and will generally improve safety on Oro 
Dam Boulevard by reducing conflict points at existing full-access closely spaced driveways. 
Additional off-site improvements, such as the opening day construction of a new connection 
between Feather River Village and 7th Avenue, will further reduce demand on Oro Dam 
Boulevard, and increase capacity of the existing two-way left turn lane between the proposed 
project and 7th Avenue.



 

 

Appendix 

 

A: Existing Turning Movement Counts 

B: Synchro and SimTraffic Analysis Worksheets 



HCM 2010 Signalized Intersection Summary Oro Dam Blvd Commercial Circulation Study
1: Feather River Blvd & Oro Dam Blvd 8/31/2015

Existing Conditions Synchro 9 Report
Timing Plan: AM Peak Hour

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 78 621 73 166 511 73 106 74 100 58 81 69
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1810 1810 1900 1810 1810 1810 1810 1810 1810 1810 1810 1882
Adj Flow Rate, veh/h 84 668 78 178 549 78 114 80 108 62 87 0
Adj No. of Lanes 1 2 0 1 2 1 1 1 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 5 5 5 5 5 5 5 5 5 5 5 5
Cap, veh/h 107 890 104 221 1213 543 145 554 471 78 484 427
Arrive On Green 0.06 0.29 0.29 0.13 0.35 0.35 0.08 0.31 0.31 0.05 0.27 0.00
Sat Flow, veh/h 1723 3103 362 1723 3438 1538 1723 1810 1538 1723 1810 1600
Grp Volume(v), veh/h 84 370 376 178 549 78 114 80 108 62 87 0
Grp Sat Flow(s),veh/h/ln 1723 1719 1746 1723 1719 1538 1723 1810 1538 1723 1810 1600
Q Serve(g_s), s 3.3 13.4 13.4 6.9 8.4 2.4 4.4 2.2 3.6 2.4 2.5 0.0
Cycle Q Clear(g_c), s 3.3 13.4 13.4 6.9 8.4 2.4 4.4 2.2 3.6 2.4 2.5 0.0
Prop In Lane 1.00 0.21 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 107 493 501 221 1213 543 145 554 471 78 484 427
V/C Ratio(X) 0.78 0.75 0.75 0.81 0.45 0.14 0.78 0.14 0.23 0.80 0.18 0.00
Avail Cap(c_a), veh/h 226 552 560 352 1354 606 251 554 471 176 484 427
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 31.7 22.2 22.2 29.1 17.1 15.1 30.8 17.2 17.7 32.4 19.3 0.0
Incr Delay (d2), s/veh 11.7 5.1 5.0 7.1 0.3 0.1 8.9 0.5 1.1 16.6 0.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.9 7.1 7.2 3.7 4.0 1.0 2.5 1.2 1.7 1.5 1.4 0.0
LnGrp Delay(d),s/veh 43.4 27.3 27.2 36.1 17.3 15.2 39.7 17.8 18.9 49.0 20.1 0.0
LnGrp LOS D C C D B B D B B D C
Approach Vol, veh/h 830 805 302 149
Approach Delay, s/veh 28.9 21.3 26.4 32.2
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 7.1 25.0 12.8 23.7 9.8 22.3 8.3 28.2
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 7.0 21.0 14.0 22.0 10.0 18.0 9.0 27.0
Max Q Clear Time (g_c+I1), s 4.4 5.6 8.9 15.4 6.4 4.5 5.3 10.4
Green Ext Time (p_c), s 0.0 1.1 0.2 4.2 0.1 1.0 0.1 8.1

Intersection Summary
HCM 2010 Ctrl Delay 25.8
HCM 2010 LOS C



HCM Unsignalized Intersection Capacity AnalysisOro Dam Blvd Commercial Circulation Study 
2: 7th Ave & Oro Dam Blvd 8/31/2015

 Existing Conditions Synchro 9 Report
Omni-Means

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 12 874 16 26 865 19 15 0 22 8 0 15
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.80 0.80 0.80 0.80 0.92 0.80 0.92 0.80 0.92 0.92 0.92
Hourly flow rate (vph) 13 1092 20 32 1081 21 19 0 28 9 0 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 977 1028
pX, platoon unblocked 0.83 0.87 0.90 0.90 0.87 0.90 0.90 0.83
vC, conflicting volume 1102 1112 1751 2295 556 1756 2295 551
vC1, stage 1 conf vol 1129 1129 1157 1157
vC2, stage 2 conf vol 622 1167 600 1139
vCu, unblocked vol 720 830 955 1562 190 962 1562 58
tC, single (s) 4.2 4.2 7.6 6.6 7.0 7.6 6.6 6.9
tC, 2 stage (s) 6.6 5.6 6.6 5.6
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 95 93 100 96 97 100 98
cM capacity (veh/h) 714 677 260 228 704 262 220 829

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 13 728 384 32 721 381 46 25
Volume Left 13 0 0 32 0 0 19 9
Volume Right 0 0 20 0 0 21 28 16
cSH 714 1700 1700 677 1700 1700 416 473
Volume to Capacity 0.02 0.43 0.23 0.05 0.42 0.22 0.11 0.05
Queue Length 95th (ft) 1 0 0 4 0 0 9 4
Control Delay (s) 10.1 0.0 0.0 10.6 0.0 0.0 14.7 13.0
Lane LOS B B B B
Approach Delay (s) 0.1 0.3 14.7 13.0
Approach LOS B B

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 34.7% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC Oro Dam Blvd Commercial Circulation Study
2: 7th Ave & Oro Dam Blvd 8/31/2015

Existing Conditions Synchro 9 Report
Timing Plan: AM Peak Hour

Intersection
Int Delay, s/veh 1.9
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 12 874 16 26 865 19 15 0 22 8 0 15
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 50 - - 50 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 80 80 80 80 92 80 92 80 92 92 92
Heavy Vehicles, % 5 5 5 5 5 5 5 5 5 5 5 2
Mvmt Flow 13 1092 20 32 1081 21 19 0 28 9 0 16
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1102 0 0 1113 0 0 1735 2296 556 1729 2296 551
          Stage 1 - - - - - - 1129 1129 - 1157 1157 -
          Stage 2 - - - - - - 606 1167 - 572 1139 -
Critical Hdwy 4.2 - - 4.2 - - 7.6 6.6 7 7.6 6.6 6.94
Critical Hdwy Stg 1 - - - - - - 6.6 5.6 - 6.6 5.6 -
Critical Hdwy Stg 2 - - - - - - 6.6 5.6 - 6.6 5.6 -
Follow-up Hdwy 2.25 - - 2.25 - - 3.55 4.05 3.35 3.55 4.05 3.32
Pot Cap-1 Maneuver 612 - - 606 - - 54 37 467 55 37 478
          Stage 1 - - - - - - 212 271 - 204 263 -
          Stage 2 - - - - - - 444 260 - 465 268 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 612 - - 606 - - 49 34 467 49 34 478
Mov Cap-2 Maneuver - - - - - - 49 34 - 49 34 -
          Stage 1 - - - - - - 207 265 - 200 249 -
          Stage 2 - - - - - - 406 246 - 428 262 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.3 63.9 43.5
HCM LOS F E
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 105 612 - - 606 - - 118
HCM Lane V/C Ratio 0.44 0.021 - - 0.054 - - 0.212
HCM Control Delay (s) 63.9 11 - - 11.3 - - 43.5
HCM Lane LOS F B - - B - - E
HCM 95th %tile Q(veh) 1.9 0.1 - - 0.2 - - 0.8



HCM 2010 Signalized Intersection Summary Oro Dam Blvd Commercial Circulation Study
3: 5th Ave & Oro Dam Blvd 8/31/2015

Existing Conditions Synchro 9 Report
Timing Plan: AM Peak Hour

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 63 745 28 55 769 88 53 12 35 41 20 37
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1827 1827 1827 1827 1827 1827 1827 1827 1900 1827 1827 1900
Adj Flow Rate, veh/h 72 847 0 62 874 0 60 14 40 47 23 42
Adj No. of Lanes 1 2 1 1 2 1 1 1 0 1 1 0
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 92 1565 700 78 1537 688 484 130 370 493 179 328
Arrive On Green 0.05 0.45 0.00 0.04 0.44 0.00 0.31 0.31 0.31 0.31 0.31 0.31
Sat Flow, veh/h 1740 3471 1553 1740 3471 1553 1306 419 1197 1319 580 1060
Grp Volume(v), veh/h 72 847 0 62 874 0 60 0 54 47 0 65
Grp Sat Flow(s),veh/h/ln 1740 1736 1553 1740 1736 1553 1306 0 1616 1319 0 1640
Q Serve(g_s), s 2.5 10.9 0.0 2.2 11.5 0.0 2.1 0.0 1.5 1.6 0.0 1.8
Cycle Q Clear(g_c), s 2.5 10.9 0.0 2.2 11.5 0.0 3.9 0.0 1.5 3.1 0.0 1.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.74 1.00 0.65
Lane Grp Cap(c), veh/h 92 1565 700 78 1537 688 484 0 500 493 0 507
V/C Ratio(X) 0.78 0.54 0.00 0.80 0.57 0.00 0.12 0.00 0.11 0.10 0.00 0.13
Avail Cap(c_a), veh/h 340 2259 1011 255 2090 935 484 0 500 493 0 507
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 28.8 12.3 0.0 29.1 12.8 0.0 16.7 0.0 15.2 16.3 0.0 15.3
Incr Delay (d2), s/veh 13.5 0.3 0.0 16.6 0.3 0.0 0.5 0.0 0.4 0.4 0.0 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.5 5.2 0.0 1.4 5.5 0.0 0.8 0.0 0.7 0.6 0.0 0.9
LnGrp Delay(d),s/veh 42.3 12.6 0.0 45.7 13.1 0.0 17.2 0.0 15.6 16.7 0.0 15.8
LnGrp LOS D B D B B B B B
Approach Vol, veh/h 919 936 114 112
Approach Delay, s/veh 14.9 15.2 16.4 16.2
Approach LOS B B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 23.0 6.7 31.7 23.0 7.2 31.2
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 19.0 9.0 40.0 19.0 12.0 37.0
Max Q Clear Time (g_c+I1), s 5.9 4.2 12.9 5.1 4.5 13.5
Green Ext Time (p_c), s 0.8 0.0 14.8 0.8 0.1 13.6

Intersection Summary
HCM 2010 Ctrl Delay 15.2
HCM 2010 LOS B



HCM Unsignalized Intersection Capacity AnalysisOro Dam Blvd Commercial Circulation Study 
4: Driveway & Oro Dam Blvd 8/31/2015

 Existing Conditions Synchro 9 Report
Omni-Means

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 794 27 77 782 20 28
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 902 31 88 889 23 32
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 540
pX, platoon unblocked 0.82 0.82 0.82
vC, conflicting volume 933 1537 466
vC1, stage 1 conf vol 918
vC2, stage 2 conf vol 619
vCu, unblocked vol 482 1218 0
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s) 5.9
tF (s) 2.2 3.5 3.3
p0 queue free % 90 93 96
cM capacity (veh/h) 872 343 885

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 602 331 88 444 444 55
Volume Left 0 0 88 0 0 23
Volume Right 0 31 0 0 0 32
cSH 1700 1700 872 1700 1700 534
Volume to Capacity 0.35 0.19 0.10 0.26 0.26 0.10
Queue Length 95th (ft) 0 0 8 0 0 8
Control Delay (s) 0.0 0.0 9.6 0.0 0.0 12.5
Lane LOS A B
Approach Delay (s) 0.0 0.9 12.5
Approach LOS B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 40.4% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC Oro Dam Blvd Commercial Circulation Study
4: Driveway & Oro Dam Blvd 8/31/2015

Existing Conditions Synchro 9 Report
Timing Plan: AM Peak Hour

Intersection
Int Delay, s/veh 1
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 794 27 77 782 20 28
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 50 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 4 4 4 4 4 4
Mvmt Flow 902 31 88 889 23 32
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 933 0 1537 466
          Stage 1 - - - - 918 -
          Stage 2 - - - - 619 -
Critical Hdwy - - 4.18 - 6.88 6.98
Critical Hdwy Stg 1 - - - - 5.88 -
Critical Hdwy Stg 2 - - - - 5.88 -
Follow-up Hdwy - - 2.24 - 3.54 3.34
Pot Cap-1 Maneuver - - 717 - 105 538
          Stage 1 - - - - 345 -
          Stage 2 - - - - 494 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 717 - 92 538
Mov Cap-2 Maneuver - - - - 217 -
          Stage 1 - - - - 345 -
          Stage 2 - - - - 433 -
 

Approach EB WB NB
HCM Control Delay, s 0 1 17.9
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 333 - - 717 -
HCM Lane V/C Ratio 0.164 - - 0.122 -
HCM Control Delay (s) 17.9 - - 10.7 -
HCM Lane LOS C - - B -
HCM 95th %tile Q(veh) 0.6 - - 0.4 -



HCM Unsignalized Intersection Capacity AnalysisOro Dam Blvd Commercial Circulation Study 
5: Eastern Drive/Sonic & Oro Dam Blvd 8/31/2015

 Existing Conditions Synchro 9 Report
Omni-Means

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 817 5 57 838 0 17 0 84 1 0 4
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78
Hourly flow rate (vph) 0 1047 6 73 1074 0 22 0 108 1 0 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 733 1272
pX, platoon unblocked 0.89 0.84 0.89 0.89 0.84 0.89 0.89 0.89
vC, conflicting volume 1074 1054 1739 2271 527 1852 2274 537
vC1, stage 1 conf vol 1051 1051 1221 1221
vC2, stage 2 conf vol 688 1221 631 1054
vCu, unblocked vol 838 679 1038 1634 51 1164 1637 235
tC, single (s) 4.2 4.2 7.6 6.6 7.0 7.6 6.6 7.0
tC, 2 stage (s) 6.6 5.6 6.6 5.6
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 90 93 100 87 99 100 99
cM capacity (veh/h) 689 746 296 215 836 195 201 674

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 0 698 356 73 716 358 129 6
Volume Left 0 0 0 73 0 0 22 1
Volume Right 0 0 6 0 0 0 108 5
cSH 1700 1700 1700 746 1700 1700 640 452
Volume to Capacity 0.00 0.41 0.21 0.10 0.42 0.21 0.20 0.01
Queue Length 95th (ft) 0 0 0 8 0 0 19 1
Control Delay (s) 0.0 0.0 0.0 10.4 0.0 0.0 12.0 13.1
Lane LOS B B B
Approach Delay (s) 0.0 0.7 12.0 13.1
Approach LOS B B

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 44.3% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC Oro Dam Blvd Commercial Circulation Study
5: Eastern Drive/Sonic & Oro Dam Blvd 8/31/2015

Existing Conditions Synchro 9 Report
Timing Plan: AM Peak Hour

Intersection
Int Delay, s/veh 3.4
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 817 5 57 838 0 17 0 84 1 0 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 50 - - 50 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 78 78 78 78 78 78 78 78 78 78 78 78
Heavy Vehicles, % 5 5 5 5 5 5 5 5 5 5 5 5
Mvmt Flow 0 1047 6 73 1074 0 22 0 108 1 0 5
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1074 0 0 1054 0 0 1734 2272 527 1745 2275 537
          Stage 1 - - - - - - 1051 1051 - 1221 1221 -
          Stage 2 - - - - - - 683 1221 - 524 1054 -
Critical Hdwy 4.2 - - 4.2 - - 7.6 6.6 7 7.6 6.6 7
Critical Hdwy Stg 1 - - - - - - 6.6 5.6 - 6.6 5.6 -
Critical Hdwy Stg 2 - - - - - - 6.6 5.6 - 6.6 5.6 -
Follow-up Hdwy 2.25 - - 2.25 - - 3.55 4.05 3.35 3.55 4.05 3.35
Pot Cap-1 Maneuver 627 - - 639 - - 54 38 488 53 38 481
          Stage 1 - - - - - - 237 296 - 186 245 -
          Stage 2 - - - - - - 398 245 - 497 295 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 627 - - 639 - - 49 34 488 38 34 481
Mov Cap-2 Maneuver - - - - - - 49 34 - 38 34 -
          Stage 1 - - - - - - 237 296 - 186 217 -
          Stage 2 - - - - - - 349 217 - 387 295 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0.7 53.8 31.2
HCM LOS F D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 195 627 - - 639 - - 144
HCM Lane V/C Ratio 0.664 - - - 0.114 - - 0.045
HCM Control Delay (s) 53.8 0 - - 11.4 - - 31.2
HCM Lane LOS F A - - B - - D
HCM 95th %tile Q(veh) 4 0 - - 0.4 - - 0.1



HCM 2010 Signalized Intersection Summary Oro Dam Blvd Commercial Circulation Study
1: Feather River Blvd & Oro Dam Blvd 8/31/2015

Existing Conditions Synchro 9 Report
Timing Plan: PM Peak Hour

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 136 766 67 295 700 161 194 125 196 157 175 102
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1845 1845 1845 1845 1845 1845 1918
Adj Flow Rate, veh/h 142 798 70 307 729 168 202 130 204 164 182 0
Adj No. of Lanes 1 2 0 1 2 1 1 1 1 1 1 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3 3 3 3
Cap, veh/h 174 994 87 345 1408 630 236 414 351 196 372 329
Arrive On Green 0.10 0.30 0.30 0.20 0.40 0.40 0.13 0.22 0.22 0.11 0.20 0.00
Sat Flow, veh/h 1757 3261 286 1757 3505 1568 1757 1845 1568 1757 1845 1631
Grp Volume(v), veh/h 142 429 439 307 729 168 202 130 204 164 182 0
Grp Sat Flow(s),veh/h/ln 1757 1752 1794 1757 1752 1568 1757 1845 1568 1757 1845 1631
Q Serve(g_s), s 7.8 22.1 22.1 16.7 15.4 7.0 11.0 5.8 11.4 9.0 8.6 0.0
Cycle Q Clear(g_c), s 7.8 22.1 22.1 16.7 15.4 7.0 11.0 5.8 11.4 9.0 8.6 0.0
Prop In Lane 1.00 0.16 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 174 534 547 345 1408 630 236 414 351 196 372 329
V/C Ratio(X) 0.81 0.80 0.80 0.89 0.52 0.27 0.86 0.31 0.58 0.84 0.49 0.00
Avail Cap(c_a), veh/h 286 571 585 465 1500 671 304 414 351 251 372 329
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 43.3 31.4 31.4 38.4 22.2 19.7 41.5 31.8 34.0 42.7 34.7 0.0
Incr Delay (d2), s/veh 8.9 7.7 7.5 15.1 0.3 0.2 17.0 2.0 6.8 17.3 4.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.2 11.9 12.1 9.6 7.4 3.1 6.4 3.2 5.6 5.3 4.8 0.0
LnGrp Delay(d),s/veh 52.2 39.1 38.9 53.6 22.5 19.9 58.5 33.8 40.8 60.0 39.3 0.0
LnGrp LOS D D D D C B E C D E D
Approach Vol, veh/h 1010 1204 536 346
Approach Delay, s/veh 40.9 30.0 45.8 49.1
Approach LOS D C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 15.0 26.0 23.3 33.9 17.2 23.8 13.7 43.4
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 14.0 22.0 26.0 32.0 17.0 19.0 16.0 42.0
Max Q Clear Time (g_c+I1), s 11.0 13.4 18.7 24.1 13.0 10.6 9.8 17.4
Green Ext Time (p_c), s 0.1 1.7 0.6 5.8 0.2 1.7 0.2 13.0

Intersection Summary
HCM 2010 Ctrl Delay 38.4
HCM 2010 LOS D



HCM Unsignalized Intersection Capacity Analysis Oro Dam Blvd Commercial Circulation Study
2: 7th Ave & Oro Dam Blvd 8/31/2015

 Existing Conditions Synchro 9 Report
Omni-Means

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 27 1202 15 30 1209 21 14 0 44 7 0 18
Sign Control Free Free Stop Stop
Grade 0% 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
Hourly flow rate (vph) 28 1265 16 32 1273 22 15 0 46 7 0 19
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 983 1046
pX, platoon unblocked 0.73 0.80 0.83 0.83 0.80 0.83 0.83 0.73
vC, conflicting volume 1295 1281 2048 2688 641 2083 2685 647
vC1, stage 1 conf vol 1330 1330 1347 1347
vC2, stage 2 conf vol 718 1358 736 1338
vCu, unblocked vol 665 855 775 1546 55 816 1542 0
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 95 93 100 94 97 100 98
cM capacity (veh/h) 672 626 220 200 801 253 195 792

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 28 844 438 32 848 446 61 26
Volume Left 28 0 0 32 0 0 15 7
Volume Right 0 0 16 0 0 22 46 19
cSH 672 1700 1700 626 1700 1700 489 496
Volume to Capacity 0.04 0.50 0.26 0.05 0.50 0.26 0.12 0.05
Queue Length 95th (ft) 3 0 0 4 0 0 11 4
Control Delay (s) 10.6 0.0 0.0 11.1 0.0 0.0 13.4 12.7
Lane LOS B B B B
Approach Delay (s) 0.2 0.3 13.4 12.7
Approach LOS B B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC Oro Dam Blvd Commercial Circulation Study
2: 7th Ave & Oro Dam Blvd 8/31/2015

Existing Conditions Synchro 9 Report
Timing Plan: PM Peak Hour

Intersection
Int Delay, s/veh 2.8
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 27 1202 15 30 1209 21 14 0 44 7 0 18
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 50 - - 50 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 28 1265 16 32 1273 22 15 0 46 7 0 19
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1295 0 0 1281 0 0 2029 2688 641 2036 2685 647
          Stage 1 - - - - - - 1330 1330 - 1347 1347 -
          Stage 2 - - - - - - 699 1358 - 689 1338 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 531 - - 538 - - 34 21 417 33 22 414
          Stage 1 - - - - - - 163 222 - 159 218 -
          Stage 2 - - - - - - 397 215 - 402 220 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 531 - - 538 - - 30 19 417 27 20 414
Mov Cap-2 Maneuver - - - - - - 30 19 - 27 20 -
          Stage 1 - - - - - - 154 210 - 151 205 -
          Stage 2 - - - - - - 356 202 - 339 208 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.3 0.3 84.4 67.3
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 101 531 - - 538 - - 83
HCM Lane V/C Ratio 0.604 0.054 - - 0.059 - - 0.317
HCM Control Delay (s) 84.4 12.2 - - 12.1 - - 67.3
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 2.9 0.2 - - 0.2 - - 1.2



HCM 2010 Signalized Intersection Summary Oro Dam Blvd Commercial Circulation Study
3: 5th Ave & Oro Dam Blvd 8/31/2015

Existing Conditions Synchro 9 Report
Timing Plan: PM Peak Hour

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 63 1126 30 52 1115 123 67 35 95 92 33 76
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 69 1237 0 57 1225 0 74 38 104 101 36 84
Adj No. of Lanes 1 2 1 1 2 1 1 1 0 1 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 89 1884 843 72 1851 828 358 116 316 338 130 304
Arrive On Green 0.05 0.53 0.00 0.04 0.52 0.00 0.26 0.26 0.26 0.26 0.26 0.26
Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1266 441 1208 1241 497 1161
Grp Volume(v), veh/h 69 1237 0 57 1225 0 74 0 142 101 0 120
Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1266 0 1650 1241 0 1658
Q Serve(g_s), s 2.8 18.2 0.0 2.3 18.3 0.0 3.6 0.0 5.0 5.2 0.0 4.2
Cycle Q Clear(g_c), s 2.8 18.2 0.0 2.3 18.3 0.0 7.8 0.0 5.0 10.2 0.0 4.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.73 1.00 0.70
Lane Grp Cap(c), veh/h 89 1884 843 72 1851 828 358 0 432 338 0 434
V/C Ratio(X) 0.78 0.66 0.00 0.79 0.66 0.00 0.21 0.00 0.33 0.30 0.00 0.28
Avail Cap(c_a), veh/h 196 2096 938 147 1999 894 358 0 432 338 0 434
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 34.1 12.2 0.0 34.5 12.6 0.0 24.4 0.0 21.6 25.8 0.0 21.3
Incr Delay (d2), s/veh 13.6 0.7 0.0 17.1 0.7 0.0 1.3 0.0 2.0 2.3 0.0 1.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 8.9 0.0 1.5 9.0 0.0 1.4 0.0 2.5 2.0 0.0 2.1
LnGrp Delay(d),s/veh 47.7 12.9 0.0 51.6 13.4 0.0 25.7 0.0 23.7 28.0 0.0 22.9
LnGrp LOS D B D B C C C C
Approach Vol, veh/h 1306 1282 216 221
Approach Delay, s/veh 14.7 15.1 24.4 25.3
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 23.0 7.0 42.6 23.0 7.6 42.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 19.0 6.0 43.0 19.0 8.0 41.0
Max Q Clear Time (g_c+I1), s 9.8 4.3 20.2 12.2 4.8 20.3
Green Ext Time (p_c), s 1.5 0.0 18.4 1.2 0.0 17.0

Intersection Summary
HCM 2010 Ctrl Delay 16.3
HCM 2010 LOS B



HCM Unsignalized Intersection Capacity Analysis Oro Dam Blvd Commercial Circulation Study
4: Driveway & Oro Dam Blvd 8/31/2015

 Existing Conditions Synchro 9 Report
Omni-Means

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1131 22 34 1200 23 59
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 1178 23 35 1250 24 61
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 551
pX, platoon unblocked 0.77 0.77 0.77
vC, conflicting volume 1201 1885 601
vC1, stage 1 conf vol 1190
vC2, stage 2 conf vol 696
vCu, unblocked vol 675 1560 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s) 5.8
tF (s) 2.2 3.5 3.3
p0 queue free % 95 92 93
cM capacity (veh/h) 706 282 839

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 785 416 35 625 625 85
Volume Left 0 0 35 0 0 24
Volume Right 0 23 0 0 0 61
cSH 1700 1700 706 1700 1700 540
Volume to Capacity 0.46 0.24 0.05 0.37 0.37 0.16
Queue Length 95th (ft) 0 0 4 0 0 14
Control Delay (s) 0.0 0.0 10.4 0.0 0.0 12.9
Lane LOS B B
Approach Delay (s) 0.0 0.3 12.9
Approach LOS B

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 44.7% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC Oro Dam Blvd Commercial Circulation Study
4: Driveway & Oro Dam Blvd 8/31/2015

Existing Conditions Synchro 9 Report
Timing Plan: PM Peak Hour

Intersection
Int Delay, s/veh 0.7
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 1131 22 34 1200 23 59
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 50 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1178 23 35 1250 24 61
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1201 0 1886 601
          Stage 1 - - - - 1190 -
          Stage 2 - - - - 696 -
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 - - 577 - 62 443
          Stage 1 - - - - 251 -
          Stage 2 - - - - 456 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 577 - 58 443
Mov Cap-2 Maneuver - - - - 251 -
          Stage 1 - - - - 251 -
          Stage 2 - - - - 428 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.3 17.9
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 365 - - 577 -
HCM Lane V/C Ratio 0.234 - - 0.061 -
HCM Control Delay (s) 17.9 - - 11.6 -
HCM Lane LOS C - - B -
HCM 95th %tile Q(veh) 0.9 - - 0.2 -



HCM Unsignalized Intersection Capacity Analysis Oro Dam Blvd Commercial Circulation Study
5: Eastern Drive/Sonic & Oro Dam Blvd 8/31/2015

 Existing Conditions Synchro 9 Report
Omni-Means

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 5 1177 8 33 1207 1 13 0 65 2 0 14
Sign Control Free Free Stop Stop
Grade 0% 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
Hourly flow rate (vph) 5 1279 9 36 1312 1 14 0 71 2 0 15
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 752 1277
pX, platoon unblocked 0.76 0.78 0.87 0.87 0.78 0.87 0.87 0.76
vC, conflicting volume 1313 1288 2038 2679 644 2105 2683 657
vC1, stage 1 conf vol 1295 1295 1384 1384
vC2, stage 2 conf vol 743 1385 721 1299
vCu, unblocked vol 773 810 755 1496 0 833 1500 0
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 94 94 100 92 99 100 98
cM capacity (veh/h) 635 635 254 212 847 219 203 821

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 5 853 435 36 875 438 85 17
Volume Left 5 0 0 36 0 0 14 2
Volume Right 0 0 9 0 0 1 71 15
cSH 635 1700 1700 635 1700 1700 610 611
Volume to Capacity 0.01 0.50 0.26 0.06 0.51 0.26 0.14 0.03
Queue Length 95th (ft) 1 0 0 4 0 0 12 2
Control Delay (s) 10.7 0.0 0.0 11.0 0.0 0.0 11.8 11.1
Lane LOS B B B B
Approach Delay (s) 0.0 0.3 11.8 11.1
Approach LOS B B

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 47.0% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC Oro Dam Blvd Commercial Circulation Study
5: Eastern Drive/Sonic & Oro Dam Blvd 8/31/2015

Existing Conditions Synchro 9 Report
Timing Plan: PM Peak Hour

Intersection
Int Delay, s/veh 2.5
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 5 1177 8 33 1207 1 13 0 65 2 0 14
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 50 - - 50 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 1279 9 36 1312 1 14 0 71 2 0 15
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1313 0 0 1288 0 0 2023 2680 644 2035 2683 657
          Stage 1 - - - - - - 1295 1295 - 1384 1384 -
          Stage 2 - - - - - - 728 1385 - 651 1299 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 523 - - 534 - - 34 22 416 33 22 407
          Stage 1 - - - - - - 172 231 - 151 209 -
          Stage 2 - - - - - - 381 209 - 424 230 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 523 - - 534 - - 31 20 416 26 20 407
Mov Cap-2 Maneuver - - - - - - 31 20 - 26 20 -
          Stage 1 - - - - - - 170 229 - 150 195 -
          Stage 2 - - - - - - 342 195 - 349 228 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 0.3 67.6 33.4
HCM LOS F D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 136 523 - - 534 - - 144
HCM Lane V/C Ratio 0.623 0.01 - - 0.067 - - 0.121
HCM Control Delay (s) 67.6 12 - - 12.2 - - 33.4
HCM Lane LOS F B - - B - - D
HCM 95th %tile Q(veh) 3.3 0 - - 0.2 - - 0.4



HCM 2010 Signalized Intersection Summary Oro Dam Blvd Commercial Circulation Study
1: Feather River Blvd & Oro Dam Blvd 8/31/2015

Existing Plus Project Conditions Synchro 9 Report
Timing Plan: AM Peak Hour

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 78 652 73 174 537 77 106 74 105 61 81 69
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1810 1810 1900 1810 1810 1810 1810 1810 1810 1810 1810 1882
Adj Flow Rate, veh/h 84 701 78 187 577 83 114 80 113 66 87 0
Adj No. of Lanes 1 2 0 1 2 1 1 1 1 1 1 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 5 5 5 5 5 5 5 5 5 5 5 5
Cap, veh/h 107 903 100 230 1240 555 145 543 462 83 478 423
Arrive On Green 0.06 0.29 0.29 0.13 0.36 0.36 0.08 0.30 0.30 0.05 0.26 0.00
Sat Flow, veh/h 1723 3120 347 1723 3438 1538 1723 1810 1538 1723 1810 1600
Grp Volume(v), veh/h 84 386 393 187 577 83 114 80 113 66 87 0
Grp Sat Flow(s),veh/h/ln 1723 1719 1748 1723 1719 1538 1723 1810 1538 1723 1810 1600
Q Serve(g_s), s 3.4 14.4 14.4 7.4 9.0 2.6 4.5 2.3 3.9 2.7 2.6 0.0
Cycle Q Clear(g_c), s 3.4 14.4 14.4 7.4 9.0 2.6 4.5 2.3 3.9 2.7 2.6 0.0
Prop In Lane 1.00 0.20 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 107 497 506 230 1240 555 145 543 462 83 478 423
V/C Ratio(X) 0.78 0.78 0.78 0.81 0.47 0.15 0.79 0.15 0.24 0.79 0.18 0.00
Avail Cap(c_a), veh/h 222 541 550 345 1327 594 246 543 462 172 478 423
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 32.3 22.8 22.8 29.5 17.2 15.1 31.4 17.9 18.5 32.9 19.9 0.0
Incr Delay (d2), s/veh 11.7 6.5 6.4 8.7 0.3 0.1 9.0 0.6 1.3 15.4 0.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.9 7.7 7.8 4.0 4.3 1.1 2.5 1.2 1.8 1.6 1.4 0.0
LnGrp Delay(d),s/veh 44.0 29.3 29.2 38.2 17.5 15.2 40.4 18.5 19.7 48.3 20.7 0.0
LnGrp LOS D C C D B B D B B D C
Approach Vol, veh/h 863 847 307 153
Approach Delay, s/veh 30.7 21.8 27.1 32.6
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 7.4 25.0 13.3 24.2 9.9 22.5 8.4 29.2
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 7.0 21.0 14.0 22.0 10.0 18.0 9.0 27.0
Max Q Clear Time (g_c+I1), s 4.7 5.9 9.4 16.4 6.5 4.6 5.4 11.0
Green Ext Time (p_c), s 0.0 1.1 0.2 3.8 0.1 1.0 0.0 8.3

Intersection Summary
HCM 2010 Ctrl Delay 26.8
HCM 2010 LOS C



HCM Unsignalized Intersection Capacity Analysis Oro Dam Blvd Commercial Circulation Study
2: 7th Ave & Oro Dam Blvd 8/31/2015

Existing Plus Project Conditions Synchro 9 Report
Timing Plan: AM Peak Hour

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 12 910 17 81 800 19 16 0 22 8 0 15
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.80 0.80 0.80 0.80 0.92 0.80 0.92 0.80 0.92 0.92 0.92
Hourly flow rate (vph) 13 1138 21 101 1000 21 20 0 28 9 0 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 977 1028
pX, platoon unblocked 0.84 0.89 0.89 0.89 0.89 0.89 0.89 0.84
vC, conflicting volume 1021 1159 1893 2397 579 1835 2398 510
vC1, stage 1 conf vol 1174 1174 1213 1213
vC2, stage 2 conf vol 719 1223 622 1185
vCu, unblocked vol 644 942 1229 1794 294 1165 1794 37
tC, single (s) 4.2 4.2 7.6 6.6 7.0 7.6 6.6 6.9
tC, 2 stage (s) 6.6 5.6 6.6 5.6
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 84 91 100 96 96 100 98
cM capacity (veh/h) 770 631 219 186 620 202 154 863

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 13 758 400 101 667 354 48 25
Volume Left 13 0 0 101 0 0 20 9
Volume Right 0 0 21 0 0 21 28 16
cSH 770 1700 1700 631 1700 1700 350 404
Volume to Capacity 0.02 0.45 0.24 0.16 0.39 0.21 0.14 0.06
Queue Length 95th (ft) 1 0 0 14 0 0 12 5
Control Delay (s) 9.8 0.0 0.0 11.8 0.0 0.0 16.9 14.5
Lane LOS A B C B
Approach Delay (s) 0.1 1.1 16.9 14.5
Approach LOS C B

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 43.5% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC Oro Dam Blvd Commercial Circulation Study
2: 7th Ave & Oro Dam Blvd 8/31/2015

Existing Plus Project Conditions Synchro 9 Report
Timing Plan: AM Peak Hour

Intersection
Int Delay, s/veh 3.4
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 12 910 17 81 800 19 16 0 22 8 0 15
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 50 - - 50 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 80 80 80 80 92 80 92 80 92 92 92
Heavy Vehicles, % 5 5 5 5 5 5 5 5 5 5 5 2
Mvmt Flow 13 1138 21 101 1000 21 20 0 28 9 0 16
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1021 0 0 1159 0 0 1877 2397 579 1808 2398 510
          Stage 1 - - - - - - 1174 1174 - 1213 1213 -
          Stage 2 - - - - - - 703 1223 - 595 1185 -
Critical Hdwy 4.2 - - 4.2 - - 7.6 6.6 7 7.6 6.6 6.94
Critical Hdwy Stg 1 - - - - - - 6.6 5.6 - 6.6 5.6 -
Critical Hdwy Stg 2 - - - - - - 6.6 5.6 - 6.6 5.6 -
Follow-up Hdwy 2.25 - - 2.25 - - 3.55 4.05 3.35 3.55 4.05 3.32
Pot Cap-1 Maneuver 658 - - 582 - - 42 32 451 48 32 509
          Stage 1 - - - - - - 199 258 - 188 247 -
          Stage 2 - - - - - - 387 244 - 450 255 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 658 - - 582 - - 35 26 451 38 26 509
Mov Cap-2 Maneuver - - - - - - 35 26 - 38 26 -
          Stage 1 - - - - - - 195 253 - 184 204 -
          Stage 2 - - - - - - 310 202 - 414 250 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.1 1.1 113.6 55.2
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 75 658 - - 582 - - 96
HCM Lane V/C Ratio 0.633 0.02 - - 0.174 - - 0.26
HCM Control Delay (s) 113.6 10.6 - - 12.5 - - 55.2
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 2.8 0.1 - - 0.6 - - 1



HCM 2010 Signalized Intersection Summary Oro Dam Blvd Commercial Circulation Study
3: 5th Ave & Oro Dam Blvd 8/31/2015

Existing Plus Project Conditions Synchro 9 Report
Timing Plan: AM Peak Hour

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 66 779 29 55 804 88 55 12 35 41 20 39
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1827 1827 1827 1827 1827 1827 1827 1827 1900 1827 1827 1900
Adj Flow Rate, veh/h 75 885 0 62 914 0 62 14 40 47 23 44
Adj No. of Lanes 1 2 1 1 2 1 1 1 0 1 1 0
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 96 1600 716 78 1564 700 471 127 363 482 170 326
Arrive On Green 0.06 0.46 0.00 0.04 0.45 0.00 0.30 0.30 0.30 0.30 0.30 0.30
Sat Flow, veh/h 1740 3471 1553 1740 3471 1553 1303 419 1197 1319 562 1075
Grp Volume(v), veh/h 75 885 0 62 914 0 62 0 54 47 0 67
Grp Sat Flow(s),veh/h/ln 1740 1736 1553 1740 1736 1553 1303 0 1616 1319 0 1637
Q Serve(g_s), s 2.7 11.6 0.0 2.2 12.3 0.0 2.3 0.0 1.5 1.7 0.0 1.9
Cycle Q Clear(g_c), s 2.7 11.6 0.0 2.2 12.3 0.0 4.1 0.0 1.5 3.2 0.0 1.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.74 1.00 0.66
Lane Grp Cap(c), veh/h 96 1600 716 78 1564 700 471 0 489 482 0 496
V/C Ratio(X) 0.78 0.55 0.00 0.80 0.58 0.00 0.13 0.00 0.11 0.10 0.00 0.14
Avail Cap(c_a), veh/h 333 2213 990 250 2047 916 471 0 489 482 0 496
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 29.3 12.2 0.0 29.7 12.8 0.0 17.4 0.0 15.8 16.9 0.0 15.9
Incr Delay (d2), s/veh 12.8 0.3 0.0 16.5 0.3 0.0 0.6 0.0 0.5 0.4 0.0 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.6 5.6 0.0 1.4 5.9 0.0 0.9 0.0 0.7 0.7 0.0 0.9
LnGrp Delay(d),s/veh 42.1 12.5 0.0 46.2 13.2 0.0 18.0 0.0 16.2 17.3 0.0 16.5
LnGrp LOS D B D B B B B B
Approach Vol, veh/h 960 976 116 114
Approach Delay, s/veh 14.8 15.3 17.2 16.8
Approach LOS B B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 23.0 6.8 32.9 23.0 7.5 32.3
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 19.0 9.0 40.0 19.0 12.0 37.0
Max Q Clear Time (g_c+I1), s 6.1 4.2 13.6 5.2 4.7 14.3
Green Ext Time (p_c), s 0.8 0.0 15.3 0.8 0.1 13.9

Intersection Summary
HCM 2010 Ctrl Delay 15.3
HCM 2010 LOS B



HCM Unsignalized Intersection Capacity Analysis Oro Dam Blvd Commercial Circulation Study
4: Driveway/Project Drive & Oro Dam Blvd 8/31/2015

Existing Plus Project Conditions Synchro 9 Report
Timing Plan: AM Peak Hour

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 90 756 27 0 716 79 0 0 28 75 0 75
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.88 0.88 0.88 0.88 0.92 0.88 0.88 0.88 0.92 0.92 0.92
Hourly flow rate (vph) 98 859 31 0 814 86 0 0 32 82 0 82
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None TWLTL
Median storage veh) 2
Upstream signal (ft) 540
pX, platoon unblocked 0.83 0.83 0.83 0.83 0.83 0.83
vC, conflicting volume 900 890 1558 1970 445 1514 1942 450
vC1, stage 1 conf vol 1070 1070 857 857
vC2, stage 2 conf vol 488 900 657 1085
vCu, unblocked vol 900 453 1260 1756 0 1206 1723 450
tC, single (s) 4.1 4.2 7.6 6.5 7.0 7.5 6.5 6.9
tC, 2 stage (s) 6.6 5.5 6.5 5.5
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 87 100 100 100 96 71 100 85
cM capacity (veh/h) 751 903 233 205 893 283 244 557

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 SB 1
Volume Total 98 573 317 542 357 32 163
Volume Left 98 0 0 0 0 0 82
Volume Right 0 0 31 0 86 32 82
cSH 751 1700 1700 1700 1700 893 375
Volume to Capacity 0.13 0.34 0.19 0.32 0.21 0.04 0.43
Queue Length 95th (ft) 11 0 0 0 0 3 53
Control Delay (s) 10.5 0.0 0.0 0.0 0.0 9.2 21.8
Lane LOS B A C
Approach Delay (s) 1.0 0.0 9.2 21.8
Approach LOS A C

Intersection Summary
Average Delay 2.3
Intersection Capacity Utilization 46.0% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC Oro Dam Blvd Commercial Circulation Study
4: Driveway/Project Drive & Oro Dam Blvd 8/31/2015

Existing Plus Project Conditions Synchro 9 Report
Timing Plan: AM Peak Hour

Intersection
Int Delay, s/veh 18.1
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 90 756 27 0 716 79 0 0 28 75 0 75
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 75 - - - - - - - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 88 88 88 88 92 88 88 88 92 92 92
Heavy Vehicles, % 2 4 4 4 4 2 4 2 4 2 2 2
Mvmt Flow 98 859 31 0 814 86 0 0 32 82 0 82
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 900 0 0 890 0 0 1477 1970 445 1482 1942 450
          Stage 1 - - - - - - 1070 1070 - 857 857 -
          Stage 2 - - - - - - 407 900 - 625 1085 -
Critical Hdwy 4.14 - - 4.18 - - 7.58 6.54 6.98 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.58 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.58 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.24 - - 3.54 4.02 3.34 3.52 4.02 3.32
Pot Cap-1 Maneuver 751 - - 745 - - 86 62 555 87 64 556
          Stage 1 - - - - - - 233 296 - 318 372 -
          Stage 2 - - - - - - 586 355 - 439 291 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 751 - - 745 - - 66 54 555 ~ 74 56 556
Mov Cap-2 Maneuver - - - - - - 66 54 - ~ 74 56 -
          Stage 1 - - - - - - 203 257 - 277 372 -
          Stage 2 - - - - - - 500 355 - 360 253 -
 

Approach EB WB NB SB
HCM Control Delay, s 1 0 11.9 223.2
HCM LOS B F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 555 751 - - 745 - - 131
HCM Lane V/C Ratio 0.057 0.13 - - - - - 1.245
HCM Control Delay (s) 11.9 10.5 - - 0 - - 223.2
HCM Lane LOS B B - - A - - F
HCM 95th %tile Q(veh) 0.2 0.4 - - 0 - - 10.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM Unsignalized Intersection Capacity Analysis Oro Dam Blvd Commercial Circulation Study
5: Eastern Drive/Sonic & Oro Dam Blvd 8/31/2015

Existing Plus Project Conditions Synchro 9 Report
Timing Plan: AM Peak Hour

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 854 5 77 754 0 37 0 84 1 0 4
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78
Hourly flow rate (vph) 0 1095 6 99 967 0 47 0 108 1 0 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 733 1272
pX, platoon unblocked 0.92 0.85 0.89 0.89 0.85 0.89 0.89 0.92
vC, conflicting volume 967 1101 1784 2262 551 1819 2265 483
vC1, stage 1 conf vol 1098 1098 1164 1164
vC2, stage 2 conf vol 686 1164 655 1101
vCu, unblocked vol 792 774 1239 1775 129 1279 1779 267
tC, single (s) 4.2 4.2 7.6 6.6 7.0 7.6 6.6 7.0
tC, 2 stage (s) 6.6 5.6 6.6 5.6
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 86 81 100 86 99 100 99
cM capacity (veh/h) 741 698 254 202 757 186 178 665

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 730 371 99 644 322 155 6
Volume Left 0 0 99 0 0 47 1
Volume Right 0 6 0 0 0 108 5
cSH 1700 1700 698 1700 1700 472 439
Volume to Capacity 0.43 0.22 0.14 0.38 0.19 0.33 0.01
Queue Length 95th (ft) 0 0 12 0 0 35 1
Control Delay (s) 0.0 0.0 11.0 0.0 0.0 16.3 13.3
Lane LOS B C B
Approach Delay (s) 0.0 1.0 16.3 13.3
Approach LOS C B

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 49.5% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC Oro Dam Blvd Commercial Circulation Study
5: Eastern Drive/Sonic & Oro Dam Blvd 8/31/2015

Existing Plus Project Conditions Synchro 9 Report
Timing Plan: AM Peak Hour

Intersection
Int Delay, s/veh 18.5
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 0 854 5 77 754 0 37 0 84 1 0 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 50 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 78 78 78 78 78 78 78 78 78 78 78 78
Heavy Vehicles, % 5 5 5 5 5 5 5 5 5 5 5 5
Mvmt Flow 0 1095 6 99 967 0 47 0 108 1 0 5
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 967 0 0 1101 0 0 1779 2262 551 1711 2265 483
          Stage 1 - - - - - - 1098 1098 - 1164 1164 -
          Stage 2 - - - - - - 681 1164 - 547 1101 -
Critical Hdwy 4.2 - - 4.2 - - 7.6 6.6 7 7.6 6.6 7
Critical Hdwy Stg 1 - - - - - - 6.6 5.6 - 6.6 5.6 -
Critical Hdwy Stg 2 - - - - - - 6.6 5.6 - 6.6 5.6 -
Follow-up Hdwy 2.25 - - 2.25 - - 3.55 4.05 3.35 3.55 4.05 3.35
Pot Cap-1 Maneuver 690 - - 613 - - 50 39 470 57 39 522
          Stage 1 - - - - - - 222 281 - 202 261 -
          Stage 2 - - - - - - 400 261 - 481 280 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 690 - - 613 - - ~ 43 33 470 38 33 522
Mov Cap-2 Maneuver - - - - - - ~ 43 33 - 38 33 -
          Stage 1 - - - - - - 222 281 - 202 219 -
          Stage 2 - - - - - - 332 219 - 371 280 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 1.1 268.3 30.6
HCM LOS F D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 116 690 - - 613 - - 147
HCM Lane V/C Ratio 1.337 - - - 0.161 - - 0.044
HCM Control Delay (s) 268.3 0 - - 12 - - 30.6
HCM Lane LOS F A - - B - - D
HCM 95th %tile Q(veh) 10.5 0 - - 0.6 - - 0.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 2010 Signalized Intersection Summary Oro Dam Blvd Commercial Circulation Study
1: Feather River Blvd & Oro Dam Blvd 8/31/2015

Existing Plus Project Conditions Synchro 9 Report
Timing Plan: PM Peak Hour

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 136 781 67 300 712 164 194 125 200 157 175 102
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1845 1845 1845 1845 1845 1845 1918
Adj Flow Rate, veh/h 142 814 70 312 742 171 202 130 208 164 182 0
Adj No. of Lanes 1 2 0 1 2 1 1 1 1 1 1 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3 3 3 3
Cap, veh/h 174 998 86 349 1420 635 236 410 349 196 369 326
Arrive On Green 0.10 0.31 0.31 0.20 0.41 0.41 0.13 0.22 0.22 0.11 0.20 0.00
Sat Flow, veh/h 1757 3267 281 1757 3505 1568 1757 1845 1568 1757 1845 1631
Grp Volume(v), veh/h 142 437 447 312 742 171 202 130 208 164 182 0
Grp Sat Flow(s),veh/h/ln 1757 1752 1795 1757 1752 1568 1757 1845 1568 1757 1845 1631
Q Serve(g_s), s 7.8 22.8 22.8 17.1 15.8 7.2 11.1 5.8 11.8 9.1 8.7 0.0
Cycle Q Clear(g_c), s 7.8 22.8 22.8 17.1 15.8 7.2 11.1 5.8 11.8 9.1 8.7 0.0
Prop In Lane 1.00 0.16 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 174 536 549 349 1420 635 236 410 349 196 369 326
V/C Ratio(X) 0.82 0.82 0.82 0.89 0.52 0.27 0.86 0.32 0.60 0.84 0.49 0.00
Avail Cap(c_a), veh/h 284 567 581 462 1488 666 302 410 349 249 369 326
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 43.7 31.8 31.8 38.6 22.2 19.6 41.9 32.2 34.5 43.1 35.1 0.0
Incr Delay (d2), s/veh 8.9 8.6 8.4 16.0 0.3 0.2 17.4 2.0 7.3 17.7 4.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.2 12.3 12.6 9.9 7.7 3.2 6.5 3.2 5.8 5.3 4.9 0.0
LnGrp Delay(d),s/veh 52.6 40.4 40.2 54.6 22.5 19.9 59.3 34.2 41.8 60.7 39.8 0.0
LnGrp LOS D D D D C B E C D E D
Approach Vol, veh/h 1026 1225 540 346
Approach Delay, s/veh 42.0 30.3 46.5 49.7
Approach LOS D C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 15.0 26.0 23.7 34.2 17.3 23.8 13.8 44.1
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 14.0 22.0 26.0 32.0 17.0 19.0 16.0 42.0
Max Q Clear Time (g_c+I1), s 11.1 13.8 19.1 24.8 13.1 10.7 9.8 17.8
Green Ext Time (p_c), s 0.1 1.6 0.6 5.4 0.2 1.7 0.2 13.2

Intersection Summary
HCM 2010 Ctrl Delay 39.1
HCM 2010 LOS D



HCM Unsignalized Intersection Capacity Analysis Oro Dam Blvd Commercial Circulation Study
2: 7th Ave & Oro Dam Blvd 8/31/2015

 Existing Plus Project Conditions Synchro 9 Report
Omni-Means

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 27 1227 11 53 1208 21 11 5 44 7 0 18
Sign Control Free Free Stop Stop
Grade 0% 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
Hourly flow rate (vph) 28 1292 12 56 1272 22 12 5 46 7 0 19
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 983 1046
pX, platoon unblocked 0.73 0.80 0.83 0.83 0.80 0.83 0.83 0.73
vC, conflicting volume 1294 1303 2121 2759 652 2146 2754 647
vC1, stage 1 conf vol 1354 1354 1394 1394
vC2, stage 2 conf vol 766 1405 752 1360
vCu, unblocked vol 661 889 870 1642 78 900 1636 0
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 91 94 97 94 97 100 98
cM capacity (veh/h) 674 609 209 181 777 221 169 791

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 28 861 442 56 848 446 63 26
Volume Left 28 0 0 56 0 0 12 7
Volume Right 0 0 12 0 0 22 46 19
cSH 674 1700 1700 609 1700 1700 439 460
Volume to Capacity 0.04 0.51 0.26 0.09 0.50 0.26 0.14 0.06
Queue Length 95th (ft) 3 0 0 8 0 0 12 5
Control Delay (s) 10.6 0.0 0.0 11.5 0.0 0.0 14.6 13.3
Lane LOS B B B B
Approach Delay (s) 0.2 0.5 14.6 13.3
Approach LOS B B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 51.8% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC Oro Dam Blvd Commercial Circulation Study
2: 7th Ave & Oro Dam Blvd 8/31/2015

Existing Plus Project Conditions Synchro 9 Report
Timing Plan: PM Peak Hour

Intersection
Int Delay, s/veh 5.6
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 27 1227 11 53 1208 21 11 5 44 7 0 18
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 50 - - 50 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 28 1292 12 56 1272 22 12 5 46 7 0 19
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1294 0 0 1303 0 0 2101 2759 652 2099 2754 647
          Stage 1 - - - - - - 1354 1354 - 1394 1394 -
          Stage 2 - - - - - - 747 1405 - 705 1360 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 531 - - 527 - - 30 19 411 30 19 414
          Stage 1 - - - - - - 158 216 - 149 207 -
          Stage 2 - - - - - - 371 204 - 393 215 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 531 - - 527 - - 25 16 411 18 16 414
Mov Cap-2 Maneuver - - - - - - 25 16 - 18 16 -
          Stage 1 - - - - - - 150 205 - 141 185 -
          Stage 2 - - - - - - 316 182 - 322 204 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.3 0.5 180.6 110.8
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 70 531 - - 527 - - 58
HCM Lane V/C Ratio 0.902 0.054 - - 0.106 - - 0.454
HCM Control Delay (s) 180.6 12.2 - - 12.6 - - 110.8
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 4.5 0.2 - - 0.4 - - 1.7



HCM 2010 Signalized Intersection Summary Oro Dam Blvd Commercial Circulation Study
3: 5th Ave & Oro Dam Blvd 8/31/2015

Existing Plus Project Conditions Synchro 9 Report
Timing Plan: PM Peak Hour

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 64 1145 31 52 1134 123 68 35 95 92 33 77
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 70 1258 0 57 1246 0 75 38 104 101 36 85
Adj No. of Lanes 1 2 1 1 2 1 1 1 0 1 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 90 1892 846 72 1856 831 354 115 315 335 128 303
Arrive On Green 0.05 0.53 0.00 0.04 0.52 0.00 0.26 0.26 0.26 0.26 0.26 0.26
Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1265 441 1208 1241 493 1164
Grp Volume(v), veh/h 70 1258 0 57 1246 0 75 0 142 101 0 121
Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1265 0 1650 1241 0 1657
Q Serve(g_s), s 2.8 18.7 0.0 2.3 18.9 0.0 3.7 0.0 5.1 5.2 0.0 4.3
Cycle Q Clear(g_c), s 2.8 18.7 0.0 2.3 18.9 0.0 7.9 0.0 5.1 10.3 0.0 4.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.73 1.00 0.70
Lane Grp Cap(c), veh/h 90 1892 846 72 1857 831 354 0 429 335 0 431
V/C Ratio(X) 0.78 0.66 0.00 0.79 0.67 0.00 0.21 0.00 0.33 0.30 0.00 0.28
Avail Cap(c_a), veh/h 194 2085 933 146 1988 890 354 0 429 335 0 431
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 34.2 12.3 0.0 34.7 12.7 0.0 24.7 0.0 21.8 26.0 0.0 21.5
Incr Delay (d2), s/veh 13.4 0.7 0.0 17.1 0.8 0.0 1.4 0.0 2.1 2.3 0.0 1.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 9.3 0.0 1.5 9.4 0.0 1.4 0.0 2.5 2.0 0.0 2.1
LnGrp Delay(d),s/veh 47.7 13.0 0.0 51.8 13.5 0.0 26.1 0.0 23.9 28.3 0.0 23.2
LnGrp LOS D B D B C C C C
Approach Vol, veh/h 1328 1303 217 222
Approach Delay, s/veh 14.8 15.2 24.6 25.5
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 23.0 7.0 43.0 23.0 7.7 42.3
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 19.0 6.0 43.0 19.0 8.0 41.0
Max Q Clear Time (g_c+I1), s 9.9 4.3 20.7 12.3 4.8 20.9
Green Ext Time (p_c), s 1.5 0.0 18.3 1.2 0.0 16.8

Intersection Summary
HCM 2010 Ctrl Delay 16.4
HCM 2010 LOS B



HCM Unsignalized Intersection Capacity Analysis Oro Dam Blvd Commercial Circulation Study
4: Driveway/Project Drive & Oro Dam Blvd 8/31/2015

 Existing Plus Project Conditions Synchro 9 Report
Omni-Means

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 43 1111 22 0 1203 44 0 0 59 41 0 41
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.96 0.96 0.96 0.96 0.92 0.96 0.92 0.96 0.92 0.92 0.92
Hourly flow rate (vph) 47 1157 23 0 1253 48 0 0 61 45 0 45
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None TWLTL
Median storage veh) 2
Upstream signal (ft) 551
pX, platoon unblocked 0.77 0.77 0.77 0.77 0.77 0.77
vC, conflicting volume 1301 1180 1933 2563 590 2011 2551 650
vC1, stage 1 conf vol 1262 1262 1277 1277
vC2, stage 2 conf vol 671 1301 734 1274
vCu, unblocked vol 1301 645 1620 2435 0 1720 2419 650
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 91 100 100 100 93 73 100 89
cM capacity (veh/h) 528 723 200 150 838 166 175 411

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 SB 1
Volume Total 47 772 409 835 466 61 89
Volume Left 47 0 0 0 0 0 45
Volume Right 0 0 23 0 48 61 45
cSH 528 1700 1700 1700 1700 838 236
Volume to Capacity 0.09 0.45 0.24 0.49 0.27 0.07 0.38
Queue Length 95th (ft) 7 0 0 0 0 6 42
Control Delay (s) 12.5 0.0 0.0 0.0 0.0 9.6 29.2
Lane LOS B A D
Approach Delay (s) 0.5 0.0 9.6 29.2
Approach LOS A D

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC Oro Dam Blvd Commercial Circulation Study
4: Driveway/Project Drive & Oro Dam Blvd 8/31/2015

Existing Plus Project Conditions Synchro 9 Report
Timing Plan: PM Peak Hour

Intersection
Int Delay, s/veh 14.8
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 43 1111 22 0 1203 44 0 0 59 41 0 41
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 75 - - - - - - - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 96 96 96 96 92 96 92 96 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 47 1157 23 0 1253 48 0 0 61 45 0 45
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1301 0 0 1180 0 0 1889 2563 590 1949 2551 650
          Stage 1 - - - - - - 1262 1262 - 1277 1277 -
          Stage 2 - - - - - - 627 1301 - 672 1274 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 528 - - 588 - - 43 26 451 ~ 39 26 412
          Stage 1 - - - - - - 180 239 - 176 236 -
          Stage 2 - - - - - - 438 229 - 412 236 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 528 - - 588 - - 36 24 451 ~ 31 24 412
Mov Cap-2 Maneuver - - - - - - 36 24 - ~ 31 24 -
          Stage 1 - - - - - - 164 218 - 160 236 -
          Stage 2 - - - - - - 391 229 - 324 215 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 0 14.2 $ 427.6
HCM LOS B F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 451 528 - - 588 - - 58
HCM Lane V/C Ratio 0.136 0.089 - - - - - 1.537
HCM Control Delay (s) 14.2 12.5 - - 0 - -$ 427.6
HCM Lane LOS B B - - A - - F
HCM 95th %tile Q(veh) 0.5 0.3 - - 0 - - 8

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM Unsignalized Intersection Capacity Analysis Oro Dam Blvd Commercial Circulation Study
5: Eastern Driveway/Sonic & Oro Dam Blvd 8/31/2015

 Existing Plus Project Conditions Synchro 9 Report
Omni-Means

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 5 1198 8 42 1194 1 39 0 65 2 0 14
Sign Control Free Free Stop Stop
Grade 0% 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
Hourly flow rate (vph) 5 1302 9 46 1298 1 42 0 71 2 0 15
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 752 1277
pX, platoon unblocked 0.76 0.78 0.87 0.87 0.78 0.87 0.87 0.76
vC, conflicting volume 1299 1311 2073 2708 655 2122 2711 649
vC1, stage 1 conf vol 1317 1317 1390 1390
vC2, stage 2 conf vol 755 1390 733 1322
vCu, unblocked vol 764 840 806 1536 2 863 1540 0
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s) 6.5 5.5 6.5 5.5
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 93 83 100 92 99 100 98
cM capacity (veh/h) 643 618 244 204 846 211 192 825

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 5 868 443 46 865 434 113 17
Volume Left 5 0 0 46 0 0 42 2
Volume Right 0 0 9 0 0 1 71 15
cSH 643 1700 1700 618 1700 1700 439 605
Volume to Capacity 0.01 0.51 0.26 0.07 0.51 0.26 0.26 0.03
Queue Length 95th (ft) 1 0 0 6 0 0 25 2
Control Delay (s) 10.6 0.0 0.0 11.3 0.0 0.0 16.0 11.1
Lane LOS B B C B
Approach Delay (s) 0.0 0.4 16.0 11.1
Approach LOS C B

Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 54.4% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC Oro Dam Blvd Commercial Circulation Study
5: Eastern Driveway/Sonic & Oro Dam Blvd 8/31/2015

Existing Plus Project Conditions Synchro 9 Report
Timing Plan: PM Peak Hour

Intersection
Int Delay, s/veh 18.4
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 5 1198 8 42 1194 1 39 0 65 2 0 14
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 50 - - 50 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 1302 9 46 1298 1 42 0 71 2 0 15
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1299 0 0 1311 0 0 2057 2707 655 2052 2712 649
          Stage 1 - - - - - - 1317 1317 - 1390 1390 -
          Stage 2 - - - - - - 740 1390 - 662 1322 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 529 - - 524 - - ~ 32 21 409 32 21 412
          Stage 1 - - - - - - 166 225 - 150 208 -
          Stage 2 - - - - - - 375 208 - 417 224 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 529 - - 524 - - ~ 29 19 409 25 19 412
Mov Cap-2 Maneuver - - - - - - ~ 29 19 - 25 19 -
          Stage 1 - - - - - - 164 223 - 149 190 -
          Stage 2 - - - - - - 329 190 - 342 222 -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0.4 $ 443.9 34.3
HCM LOS F D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 69 529 - - 524 - - 140
HCM Lane V/C Ratio 1.638 0.01 - - 0.087 - - 0.124
HCM Control Delay (s) $ 443.9 11.9 - - 12.5 - - 34.3
HCM Lane LOS F B - - B - - D
HCM 95th %tile Q(veh) 9.8 0 - - 0.3 - - 0.4

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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