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1.1 PROJECT AREA DESCRIPTION
The Interstate 80 (I-80) Section 17M project 
includes 3.5 miles of full roadway reconstruction, 
widening, and interchange reconfiguration within 
eastern Monroe County, Pennsylvania. The roadway 
in this region serves as a major carrier of local and 
regional commuter traffic; local, regional, and 
national freight; and local and regional tourism. The 
project corridor serves as a gateway to the Pocono 
resort areas as well as the Delaware Water Gap 
National Recreational Area. Originally constructed 
in the 1960s, the roadway has suffered significant 
deterioration in recent years, and no longer meets 
multiple design criteria. The heavy traffic volumes 
contribute to frequent congestion and crashes. 
This segment of I-80 is currently designated as a 
highway safety corridor, and as a result is targeted 
for the application of signs, increased levels of 
enforcement, and increased penalties for the 
purpose of reducing unsafe driver behaviors. 

This Phase I Alternatives Analysis has been 
prepared for the Federal Highway Administration 
(FHWA) and Pennsylvania Department of 
Transportation (PennDOT) District 5-0 and provides 
multiple alignment options for upgrading the 
roadway and improving connections for all users. 

Roadway Network 
The project corridor passes through three 
municipalities within Monroe County: Stroud 
Township to the west, the Borough of Stroudsburg 
and the Borough of East Stroudsburg to the east. 
The project limits run from just west of the 303 
interchange to west of the Lincoln Avenue bridge in 
East Stroudsburg. The project area includes the 
303, 304, 305, 306 and 307 interchanges. (See 
Figure 1.1)

I-80 is classified as an urban interstate and serves 
as a major east/west limited-access highway 
running through northern Pennsylvania, including 
Monroe County, as part of its 2,900 mile route from 
Teaneck, New Jersey to San Francisco, California. 
(See Figures 1.2 and 1.3) Through the project area, 
I-80 includes two lanes in each direction with a 
median barrier, with variable inside and outside 
shoulder widths. 

1. PROJECT BACKGROUND AND 
PURPOSE AND NEEDS

I-80 RECONSTRUCTION
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In addition to I-80, the area is serviced by several 
routes which are important arterials and collectors 
in the area. They are, from west to east: 

•	US Route 209 (US 209, urban other principal 
arterial) running north to south and connecting 
with I-80 at Exit 304 in Stroud Township. From 
this merge, US 209 and I-80 share roadway and 
signage east to Exit 309, where US 209 separates 
from I-80 and continues northward as an urban 
minor arterial. 

•	Business 209/SR 2012 (West Main Street) runs 
approximately east/west through the project 
area south of I-80, from its start with US 209 in 
Hamilton Township south of the project area to 
its terminus in Marshalls Creek in Smithfield 
Township in the northeast. Business 209/SR 2012 
is classified as an urban principal arterial in the 
project area, and serves as a major local 
connection and “main street”.

•	SR 611 (North 9th Street) is an urban minor 
arterial, running east from the western limits of 
the project area to its connection with Business 
209 (West Main Street) in the Borough of 
Stroudsburg. From here SR 611 shares Business 
209 to South 7th Street. At this point, SR 611 
runs south as Park Avenue making an 
eastbound-only on/off connection with I-80 at 
Exit 307 and continues until it intersects with SR 
191. 

•	SR 191 (urban minor arterial) is a major north/
south route which starts with its connection at 
SR 447 in Stroud Township in the north and runs 
through downtown Stroudsburg to its 
intersection with Business 209 (Main Street). 
This segment is signed as North 5th Street. From 
here, SR 191 is re-signed as Broad Street, 
crosses the Pocono Creek and proceeds 
southwards through southern Stroud Township. 

Exit 307 off of I-80 makes a westbound-only on/
off connection with SR 191 (Broad Street) just 
south of McMichael Creek and just north of the 
I-80.

•	Other smaller, but locally important routes 
include Bridge Street (SR 2009) a rural major 
collector running north/south from SR 611 to 
Business 209/SR 2012, and Dreher Avenue (SR 
2004) an urban minor arterial running north to 
south from Business 209/SR 2012 to the 
intersection of Glenbrook Road just over the 
municipal line in Stroud Township. I-80 makes a 
connection with Dreher Avenue at Exit 306 
approximately between these two termini.

Land Use/Land Cover
Existing land use/land cover can be classified as 
mostly urban in the eastern portion of the project 
area, especially in the two boroughs of Stroudsburg 
and East Stroudsburg. The project area becomes 
more rural heading westward along I-80. (See 
Figure 1.4)

Starting from the eastern terminus of the project 
area the land use immediately adjacent to the 
roadway corridor includes a water/wastewater 
treatment facility and flood protection areas 
around Brodhead Creek. Crossing the creek and 
heading westward there is a mixed use of 
commercial/industrial and residential land uses as 
the interstate winds its way through the urban 
areas of Stroudsburg Borough. This includes open 
space at Exit 307 taking the form of Ann Street 
Park and Rotary Creek Park. Continuing westbound 
between SR 611 and Exit 306, the interstate is 
bordered to the north by McMichael Creek and its 
floodplain and by residential neighborhoods to the 
south made up of mostly single family homes. At 
this point I-80 is bordered by the Stroudsburg 
Cemetery to the north and a private scrap yard and 
the Labar Village Senior Community Association to 
the south. 

Approaching Exit 305 there is single family 
residential housing to the south and residential 
multi-family housing consisting of the Garden 
Street Housing Development to the north. The 
interchange here is commercial to the north and 
mostly residential to the south. After this point, the 
northern side of I-80 includes Pocono Creek and its 

 I-80 toward Broad Street, SR 191
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floodplain which eventually runs underneath I-80 
and continues on the south side of I-80 after Bridge 
Street (SR 2009). 

At Exit 304 there is another large private scrap yard 
in the southeast quadrant and a residential multi-
family complex in the southwest quadrant of the 
I-80/US 209 interchange. Continuing towards the 
project area’s western end there are residential 
single family homes south of the I-80 overpass at 
Bridge Street/SR 2009 and commercial 
development on the northern side of Pocono Creek. 

After this, the area includes a township 
maintenance yard at Exit 303 as well as the 
gateway to the large shopping areas along SR 611 
and the northern portion of the Kirkwood Camp and 
Conference Center to the south of I-80.

1.2 PROJECT HISTORY
Conditions along the I-80 corridor in the project 
area have slowly been deteriorating as local and 
regional growth added to congestion and safety 
concerns. As a result of these changes, the Safe 80 
Task Force was created in 2001 as a coalition of 
local government and business representatives to 
identify issues and potential solutions. Initiatives 
from the task force have included lowering the 
speed limit to 50 miles per hour and the 
introduction of signage to help avert congestion-
related incidents. Most recently, the task force has 
been focusing on enforcement of the existing 
speed limits, as numerous crashes with speed as a 
contributing factor have resulted in major traffic 
tie-ups. 

Correspondingly, PennDOT District 5-0 has worked 
closely with the Task Force recognizing that 
systemic issues may be contributing to the 
problems identified in the 2009 study of 18 miles of 
I-80 in Monroe County running from Exit 298 (I-380) 
east to Exit 310, where I-80 crosses into New 
Jersey. The I-80 Section 17M project constitutes 
much of the eastern end of the original study where 
interchanges are most densely concentrated. The 
2009 study recommended several interchange 
upgrades, which served as the starting point for 
the alternatives presented in this report.

1.3 PROJECT PURPOSE AND NEEDS
The purpose of this project is to provide a safe and 
efficient transportation system on this National 
Highway System component for both local and 
regional connections in the area by reducing future 
congestion on I-80 in the 2045 design year to Level 
of Service (LOS) E or better, improving safety, and 
bringing the I-80 roadway and structures up to 
current design standards with no or minimal design 
exceptions.

The following Project Needs have been identified:

•	Safety. Recent crash data showing rates above 
the statewide average (see Figure 1.5 for Crash 
Summary) indicates a high percentage of rear-
end, side swipe, and hit fixed object crashes 
which can be attributed to the congestion (see 
below) and geometric deficiencies within this 
Safety Corridor. Geometric deficiencies include:

 − The acceleration and deceleration lane 
lengths for 9 of the 14 existing movements 
within the project limits are below PennDOT/
AASHTO design criteria.  See Table 1.1 for 
existing versus criteria lengths.  Lack of 
sufficient length contributes to safety 
issues throughout the corridor, as indicated 
by the collosion types and numbers shown in 
the Crash Analysis Map in the Crash 
Summary.  

 − The Westbound I-80 to SR 209  ramp at Exit 
304 and the Main Street to Westbound I-80 
ramp at Exit 305 also have an entrance / exit 
weave which requires a total of 2000 feet 
based on PennDOT/AASHTO criteria. The 
available length is 1000 feet.  This 

McMichael Creek with Rotary Park 
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contributes to the high number of rear-end 
and hit  fixed object collisions in this 
roadway section.

 − I-80 has varying inside and outside shoulder 
widths below minimum design criteria.  
Existing inside shoulders range from 1 foot 
to 4 feet, with 10 feet to 12 feet minimum 
required.  Outside shoulders are 10 feet, 
where 12 feet is required.  This results in 
reduced access for emergency vehicles 
during incidents, as well as the potential for 
disabled vehicles to impact the travel lanes.

 − Deteriorated roadway and bridge 
components cause hazardous conditions 
under normal use as well requiring frequent 
lane closures for ongoing maintenance 
issues.  The I-80 corridor in the project area 
was constructed in the 1950s and early 
1960s.  The roadway pavement has reached 
the end of its useful life and is in poor 
condition.  In addition, the I-80 bridge over 
SR 2009 (Bridge Street) is structurally 
deficient, with a sufficiency rating of 30.7 
and a substructure condition rating of 3.

•	Congestion. Existing and projected future high 
traffic volumes, as well as the geometric 
deficiencies detailed above, contribute to 
congestion in the project area.

 − Current volumes on I-80 average 
approximately 47,300-70,500 vehicles per 
day (2013) with 12% heavy vehicles (trucks).  
Both overall and truck volumes increase 
from approximately Exit 305 eastward; 
overall, truck volumes tend to be heavier 
eastbound.  Design year projections (2045) 
show volumes of approximately 89,200-
132,800 vehicles per day.  The additional 
future traffic will increase congestion, with 
the entire mainline from Exit 304 to Exit 307 
and most ramps operating at LOS F in the 
No-Build scenario.  This will also then 
increase the potential for conflicts at the 
interchange acceleration and deceleration 
ramps, as congested conditions make 
movements more difficult.  See Tables 1.2 
through 1.5.

 − Lack of sufficient length for acceleration 
and deceleration lanes also contributes to 
the congestion throughout the corridor.  This 
is reflected in the LOS shown in Tables 
1.2-1.5.

•	Mobility
 − System continuity is lacking.  PennDOT and 

AASHTO design requirements for interstate 
systems call for all traffic movements to be 
available at each interchange.  In addition, 
drivers generally expect full movement 
availability.  Exits 303, 304, and 306 provide 
only some of the connections available (see 
Table 1.6), which contributes to congestion 
and safety issues in the region, such as the 
illegal left hand turns made on SR 611 at Exit 
303 by exiting eastbound traffic.

 − The project corridor services both local and 
through traffic, creating conflicts between 
the types of traffic and deviating from the 
intent of the Interstate system to facilitate 
long range travel. A significant portion of the 
project area traffic is local use that both 
enters and exits I-80 within the project area.  
For example, 48% of the traffic entering at 
the 307 interchange westbound exits at 
either the 306, 305, or 304 interchanges.

 − Four lanes of traffic, two in each direction, 
must be maintained on I-80 at all times 
during construction, except for short term 
closures necessary for the safe execution of 
specific construction activities.

 − The Strategic Highway Network (STRAHNET) 
system is the system of roads deemed 
necessary to support the Department of 
Defense’s operations.  As a component of 
this system, I-80 should include minimum 
vertical clearances of 16’0”, particularly to 
facilitate freight mobility.  PennDOT requires 
an additional 6 inches of vertical clearance 
to accommodate future pavement overlay.  
The existing Exit 303 ramp bridge over I-80 
provides 16’0” vertical clearance, the 
existing Exit 304 ramp bridge over I-80 
provides 16’4“, and the existing SR 0191 
structure over I-80 provides only 15’0” 
vertical clearance.
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TABLE 1.1 CRITERIA LENGTHS

Exit Movement Existing 
Length (feet) Speed (mph) Required 

Length (feet)*

303 EB to 611 715 35 342

303 611 to WB 930 35 490

304 209 to EB 700 40 130

304 WB to 209 500 35 285

305 WB to Main St. 150 25 355

305 Main St. to WB 500 25 550

305 EB to Main St. 180 25 355

305 Main St. to EB 195 25 550

306 Dreher Ave. to EB 280 35 350

306 WB to Dreher Ave. 170 35 285

307 EB to Park Ave. 180 35 285

307 Park Ave. to EB 260 15 660

307 WB to Main St. 500 35 285

307 Main St. to WB 225 35 350

*Based on 50MPH for Existing Posted Speed

Movements which provide less than required length are shaded

TABLE 1.2 FREEWAY SEGMENTS PEAK HOUR LEVELS OF SERVICE (LOS)

Location
Existing 2013 

A.M. Peak 
Hour LOS

Existing 2013 
P.M. Peak 
Hour LOS

No Build 2045 
A.M. Peak 
Hour LOS

No Build 2045 
P.M. Peak 
Hour LOS

I-80 EB between Int. 303 and 304 B B C E

I-80 EB between Int. 304 and 305 C C F F

I-80 EB between Int. 305 and 306 C C F F

I-80 EB between Int. 306 and 307 C C F F

I-80 WB between Int. 303 and 304 A C C F

I-80 WB between Int. 304 and 305 B E D F

I-80 WB between Int. 305 and 306 B E D F

I-80 WB between Int. 306 and 307 B E E F
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TABLE 1.3 RAMP MERGES PEAK HOUR LEVELS OF SERVICE (LOS)

Location
Existing 2013 

A.M. Peak 
Hour LOS

Existing 2013 
P.M. Peak 
Hour LOS

No Build 2045 
A.M. Peak 
Hour LOS

No Build 2045 
P.M. Peak 
Hour LOS

I-80 EB Int. 304 from Rt. 209 C C F F

I-80 EB Int. 305 from W. Main St. C D F F

I-80 EB Int. 306 from Dreher Ave. D D F F

I-80 EB Int. 307 from Park Ave. C C F F

I-80 WB Int. 303 from Rt. 611 B C C F

I-80 WB Int. 307 from Broad St. C E E F

TABLE 1.4 RAMP DIVERGES PEAK HOUR LEVELS OF SERVICE (LOS)

Location
Existing 2013 

A.M. Peak 
Hour LOS

Existing 2013 
P.M. Peak 
Hour LOS

No Build 2045 
A.M. Peak 
Hour LOS

No Build 2045 
P.M. Peak 
Hour LOS

I-80 EB Int. 303 to Rt. 611 B B D F

I-80 EB Int. 305 to W. Main St. D D F F

I-80 EB Int. 307 to Park Ave. D D F F

I-80 WB Int. 305 to W. Main St. C E E F

I-80 WB Int. 306 to Dreher Ave. C E E F

I-80 WB Int. 307 to Broad St. C E E F

TABLE 1.5 WEAVING SEGMENT PEAK HOUR LEVELS OF SERVICE (LOS)

Location
Existing 2013 

A.M. Peak 
Hour LOS

Existing 2013 
P.M. Peak 
Hour LOS

No Build 2045 
A.M. Peak 
Hour LOS

No Build 2045 
P.M. Peak 
Hour LOS

I-80 WB Int. 305 to 304 B D D F
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TABLE 1.6 MOVEMENTS

Available Movement

Exit EB On EB Off WB On WB Off

303 X X

304 X X

305 X X X X

306 X X

*307 X X X X

*Exit 307 movements are split:  eastbound 
connect to SR 611, westbound to SR 191.

1.4 PROJECT COORDINATION
Stakeholder interviews were conducted in March 
2005 as part of the data gathering for the I-80 
Corridor Study Report issued in 2009 to both inform 
the public of planning efforts as well as receive 
their comments and feedback. There were over 30 
stakeholders representing 19 different 
organizations in attendance. Stakeholders 
included: Monroe County Planning Commission, 
Monroe County Redevelopment Authority, 
Northeastern Pennsylvania Alliance (NEPA), the 
Boroughs of Delaware Water Gap, East Stroudsburg 
and Stroudsburg, and the Townships of Jackson, 
Middle Smithfield, Pocono, Smithfield and 
Tobyhanna. 

In addition there were interviews with 
representatives from the Pennsylvania State 
Police, the Stroud Regional Police Department, 
East Stroudsburg University, the Pocono Mountain 
School District and the Monroe County 
Transportation Authority (MCTA). Other regional 
stakeholders included the Stroud Region Open 
Space & Recreation Commission, The Nature 
Conservancy, and Tobyhanna State Park/Big 
Pocono State Park. Finally, Excel Storage Products 
was interviewed. Perspective and priorities 
included development patterns, safety, and 
congestion/capacity.

A Public Officials Briefing was held on Monday, 
June 20, 2005 with 26 legislators, officials and aids 
where a presentation and open question period 
was presented. Comments received included 
improving roadways to accommodate increased 
commuter traffic, the inclusion of other important 
roadways in the project scope, interchange 
improvements and traffic calming.

Afterwards, a general Public Meeting was held over 
two days on Monday, June 20, 2005 and Tuesday, 
June 21, 2005 at the Stroudsburg High School and 
the Pocono Ambulance Building. The attendance 
was approximately 60 residents, business people, 
officials and media over the two days. Major issues 
and comments were safety, congestion/capacity, 
signage, noise mitigation, environmental and 
historic resource protection, truck traffic and other 
improvements.

During the public involvement effort informational 
material was mailed to over 1,700 area residents 
and businesses as well as the continuing 
development of media materials, a logo and 
advertisements. Public bulletins relating to the 
project were also broadcast over public-access 
channels and printed in area newspapers. 
Continuing coordination with public officials was 
ongoing throughout the project study period and 
included legislative and municipal officials as well 
as representatives from the Delaware River Joint 
Toll Bridge Commission (DRJTBC), which operates 
the bridge carrying I-80 across the Delaware River 
into New Jersey.

As this project advances through the project 
delivery process, additional public outreach and 
coordination is anticipated.
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CRASH DATA SUMMARY
Five-year crash data records (2008-2012) were 
obtained from the Pennsylvania Department of 
Transportation for the I-80 main line sections within 
the project area.  Crash reports in the identified 
sections have been evaluated and presented in 
graphic form following this summary.  The following is 
a summarization of information taken from the crash 
data records.

A total of 239 crashes were reported over the 3.45 
mile reconstruction segment during the five year 
period (2008-2012), including 43% Hit Fixed Object 
and 31% Rear-End collisions.  These types of 
crashes on an interstate are typical where congestion 
and geometry deficiencies exist.

Crash rates for seven (7) separate segments were 
calculated for each direction (see tables attached) 
to compare average crash rates with the current 
Statewide Accident Average for similar road type, 
which was obtained from PennDOT Accident Records 
Systems Homogeneous Report.

The majority of segments display average crash rates 
that exceed the current statewide average for urban 
interstates (0.56).  The highest average crash rate for 
crashes grouped by segment within the project area 
(obtained from PennDOT crash data) occurred in 
segment 3050/3051 (US 209 ramps at Exit 304), with 
the crash rates reaching 0.84 (westbound) and 1.09 
(eastbound).

I-80 between Interchange 303 to Interchange 304
Immediately west of Interchange 303 (PA Route 
611) approaching the eastbound exit and westbound 
entrance ramps, no crash clusters are observed 
at the acceleration and deceleration areas to the 
interchange.  Some rear-end collisions were reported 
on the mainline section, suggesting at least some 
drivers in this area are reacting to speed variation in 
traffic flow created by accelerating or decelerating 
traffic.  One fatality accident occurred in the 
eastbound direction just past the ramp exit gore area.

Within the I-80 segment from Interchange 303 (PA 
Route 611) to Interchange 304 (US209), the number 
of crashes increases with the majority reported as 
fixed object collisions (motorists hitting median barrier 
or guiderail).  A number of small accident crash 
clusters (3 accidents or less) are shown in this area.  
Some rear-end collisions are evident in this section, 
suggesting possible driver reaction to the reduced 
speed limit signage heading eastbound.

I-80 between Interchange 304 to Interchange 305
The area immediately east of Interchange 304 shows 
the highest number of crashes within the project 
area on I-80. The majority of eastbound crashes 
within this segment are fixed object collisions with 
motorists hitting median barrier or guiderail in the 
curve section.  Some rear end collisions are shown 
within the eastbound deceleration ramp area to exit 
at Interchange 305, suggesting the possibility of 
insufficient deceleration lengths affecting mainline 
free flow in this area.  Crash cluster data from 
PennDOT also indicates a “Hit Barrier” cluster in this 
area.

A significant number of westbound crashes are 
rear-end collisions, suggesting driver reaction to 
the weave section involving traffic merging from the 
Interchange 305 entrance ramp and traffic exiting for 
the Interchange 304 westbound exit to US209.

I-80 between Interchange 305 to Interchange 306
The area between Interchange 305 (W. Main Street) 
and Interchange 306 (Dreher Ave) contains no 
noticeable crash clusters.  No operational issues are 
evident from crash data in this section.

I-80 between Interchange 306 to Interchange 307
Within the I-80 segment between Interchange 306 
(Dreher Ave) and Interchange 307 (Park Ave), the 
majority of crashes reported are fixed object collisions 
involving motorists hitting median barrier or guiderail.
 
Some westbound crashes are same direction 
sideswipe collisions approaching the Interchange 306 
westbound exit ramp, suggesting a possible driver 
reaction to combination of the roadway curve section 
and exiting vehicles at Interchange 306.

A small cluster of rear-end collision crashes is 
noted within the Interchange 307 (Park Avenue) 
eastbound section, suggesting driver reaction to 
oncoming traffic from the eastbound entrance ramp 
at this interchange.  A sideswipe accident was also 
reported within this section.  A small cluster of rear-
end and side-swipe collision crashes is also evident 
at Interchange 307 (Broad Street) in the westbound 
section, suggesting driver reaction to decelerating 
(diverging) or accelerating (merging) vehicles in the 
westbound direction.

Within this section, one fatality accident occurred in 
the eastbound direction within the curve approaching 
Exit 307 (Park Avenue), and one fatality accident 
occurred in the eastbound direction at the Park 
Avenue overpass location.

I-80 Reconstruction 
Figure 1.5: Crash Data Summary
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2. ENVIRONMENTAL OVERVIEW

 2.1 NATURAL RESOURCES
There are eight waterways running through the 
project area. The major ones include Brodhead 
Creek which runs north/south, McMichael Creek 
which runs east/west, and Pocono Creek which 
also runs east/west. Others include Flagler Run, 
Big Meadow Run and Little Pocono Creek. There are 
also two identified unnamed tributaries; one is a 
tributary of Brodhead Creek and the other of 
Pocono Creek. (See Figure 2.1)

•	Brodhead Creek is located in the eastern section 
of the project area running north/south and 
marks the border between Stroudsburg and East 
Stroudsburg boroughs. The creek’s designated 
use is Trout Stocking and Migratory Fishes (TSF/
MF) as well as supporting natural reproduction 
of trout. The existing use is Cold Water and 
Migratory Fishes (CWF/MF) and is in attainment 
for its water quality criteria of supporting 
aquatic life. Brodhead Creek is the primary 
source of drinking water for much of the project 
area, although the withdrawal point is well 
upstream of the project area. 

•	McMichael Creek is a tributary of Brodhead 
Creek and runs west to east through the project 
area, paralleling I-80 to the north from Exit 306 
to beyond 307 where it flows into Brodhead. The 
water quality designation changes at the Pocono 
Creek confluence; upstream McMichael is High 
Quality Cold Water and Migratory Fishes 
(HQ-CWF/MF) while downstream it is TSF/MF. 
Throughout the project area, it is attaining its 
water quality criteria and supporting natural 
trout reproduction. 

•	Pocono Creek is a tributary of McMichael Creek 
running generally west to east through the 
project area. It is also HQ-CWF/MF, supporting 
natural trout reproduction, and attaining its 
water quality, as well as being a Class A wild 
brown trout stream in the eastern half of the 
project area. 

•	Flagler Run is a tributary of Pocono Creek. It runs 
mostly north to south in the area north of the 
Exit 304 interchange. A significant portion of this 
waterway runs through a culvert underneath the 
Stroud Mall parking lot. Despite this, it does 
have a designated use of HQ-CWF/MF, although 
water quality is impaired for aquatic life. 

Environmental resources were identified using secondary source 
material, primarily Geographic Information Systems (GIS) databases 

provided by the county and state. Resource locations and extents will be 
field verified prior to the Phase II Alternatives Analysis.
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•	Big Meadow Run is a tributary of Pocono Creek 
that runs north to south along Murphy Run Road 
and North 9th street. It is HQ-CWF/MF, 
supporting natural trout production, and 
attaining for water quality.

•	Little Pocono Creek is another tributary of 
Pocono Creek running south to north around the 
area of US 209 through Stroud Township and 
Stroudsburg Borough through Exit 305. From 
here it proceeds northward crossing Business 
209 (SR 2012) and enters Pocono Creek behind 
the Stroudsburg High School stadium. It is 
designated HQ-CWF/MF and is in attainment and 
supporting natural trout.

In addition to the named waterways, there is a 
small, unnamed tributary to Brodhead Creek just 
north of the I-80 bridge/Brodhead Creek crossing. 
It runs eastward into Brodhead Creek along the 
northern side of the water treatment plant from a 
point behind Main Street businesses. This 
tributary’s designated use is listed as Trout 
Stocking (TSF) and it is also aquatic life supporting.

Finally, there is a small, unnamed tributary of 
Pocono Creek running behind the Stroud Township 
maintenance yard north of Exit 303 off of SR 611 
(North 9th Street). It is also HQ-CWF/MF.

Wetlands 
Preliminary wetland investigations completed in 
2013 involved a desktop GIS search as well as a 
basic field walkthrough. (See Figure 2.1) The 
following is a brief listing of some of the major 
systems.

There are potential wetland areas along the south 
side of Pocono Creek just north of I-80. The 
National Wetlands Inventory (NWI) database shows 
potential Riverine (R5USC) wetlands in the vicinity 
of Exit 304. NWI also shows Freshwater Forested/
Shrub Wetland (PFO1A) behind the homes on 
Columbus Avenue and the north side of Pocono 
Creek.

A large wetland system was found south of Exit 305 
behind the homes on Anna Court. This wetland 
system consists of Freshwater Pond (PUBHx) and 
Freshwater Forested/Shrub Wetlands (PFO1E). It is 

located primarily on Stroudsburg Municipal 
Authority property.

Other potential wet areas include areas north and 
south along the McMichael Creek/I-80 overpass; 
Riverine (R2USA) and the mouth of Pocono Creek 
where it meets McMichael Creek (Riverine, R2USA). 

There are numerous NWI wetlands all along 
Brodhead Creek on both sides as well as at the 
mouth of McMichael Creek where it enters 
Brodhead Creek (Riverine, R2USA). In addition, NWI 
shows a large wetland system along Big Meadow 
Run (Freshwater Pond, PUBHh) running the length 
of the waterway from just north of SR 611 (North 
9th Street) up to a large, open wetland system 
outside the project area.

All wetland areas are pending field verification. Due 
to the universal stream designations of supporting 
natural trout reproduction, all project area 
wetlands are Exceptional Value (EV).

Floodways and Floodplains
Brodhead, McMichael, and Pocono creeks all have 
defined FEMA floodways and FEMA 100 year 
floodplains while Little Pocono Creek has only a 
defined FEMA 100 year floodplain. All these areas 
make up a large percentage of the project area and 
will be of concern during project development. The 
largest floodway/floodplain areas are located 
around the Stroudsburg High School extending 
towards Exit 304, the confluence of Pocono and 
McMichael Creeks and the confluence of 
McMichael and Brodhead Creeks. McMichael Creek 
and Brodhead Creek have been subject to past 
flood control projects by the US Army Corps of 
Engineers. (See Figure 2.1)

Extensive Wetland Area South of Exit 305
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Soils
Within the project area prime, unique and farmland 
soils of statewide importance are identified; 
however, all project area soils are within 
transportation use or an urban setting with little 
potential for active agricultural production. (See 
Figure 2.2)

Vegetation
The vegetation existing in the I-80 right-of-way 
varies throughout the project area, but consists of 
mature trees, grasses and shrubs. The trees 
consist of Maples, Oaks and Walnuts as well as 
various evergreens. Shrub cover consists of wild 
rose, flowering dogwoods, and raspberry. 
Numerous vines such as wild grape and poison ivy 
are also found in the project area. Invasive species 
are prevalent, with Japanese knotweed of 
particular concern along streambanks and 
floodplains. Figure 2.2 shows Forest Reserve areas.

Geologic Resources
The review of available data indicates that most of 
the project area is potentially underlain by the 
Marcellus Formation or its stratigraphic equivalent. 
It is also located in potentially significant acid-
producing sulfide minerals. These structures 
include the top of Palmerton Sandstone through 
the base of the Marcellus Formation. Also included 
is the Buttermilk Falls Limestone through Esopus 
Formation, undivided. 

Groundwater
Search of available databases showed no wells 
within the project area, but numerous seeps were 
identified during field views conducted in 2013. 

These will be surveyed as necessary as part of the 
project area wetland delineation scheduled to be 
performed in the Fall of 2013.

Wildlife and Habitat
The numerous cover types in the project area allow 
for a large variety of habitats for wildlife. The large 
number of important trout streams and large 
wetlands provide prime habitat for many aquatic 
and terrestrial species.

Coordination with the Pennsylvania Game 
Commission, Pennsylvania Fish and Boat 
Commission, PA Department of Conservation and 
Natural Resources and United States Fish and 
Wildlife Service resulted in the following:

•	Pennsylvania Game Commission. No known 
occurrences of a state listed threatened or 
endangered bird or mammal species is 
associated with this project. A conservation 
measure is suggested for a seasonal timber 
restriction to avoid impacting the Northern 
Long-eared Bat (Myotis septentrionalis). All trees 
or dead snags greater than 5 inches in diameter 
at breast height that need to be harvested shall 
be cut between November 1 and March 31.

•	Pennsylvania Fish and Boat Commission. No 
adverse impacts expected from the proposed 
project although there is an element of 
occurrence of a rare, candidate, threatened, or 
endangered species under their jurisdiction in 
the vicinity of the project area.

•	PA Department of Conservation and Natural 
Resources. No Impact Anticipated but a 
voluntary conservation measure to be mindful of 
the potential presence of Lethe eurydice (eyed 
brown).

•	United States Fish and Wildlife Service. The 
proposed project is within the known range of 
the bog turtle (Clemmys muhlenbergii). As a 
result, a Phase I Bog Turtle survey will need to be 
conducted.

It was confirmed that no public (Game Commission) 
or private (Nature Conservancy) lands are within or 
immediately adjacent to the project area. See 
Appendix J for Endangered Species 
Correspondence.

Seep located along Pocono Creek
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2.2 SOCIOECONOMIC RESOURCES
General Metrics
The general population for the project area is 
approximately 9,927 (2010 U.S. Census) persons 
with a population density of 1,330 persons per 
square mile. Of this total 28% are listed as being a 
minority. There are approximately 4,030 
households. The per capita income for the area is 
$23,167 (Census, 2010, ACS 2006-2010).

Stroudsburg Borough
The total population of Stroudsburg Borough in 
2010 according to the U.S. Census is 5,567 persons 
of which the median age is 34.3 years. The racial 
makeup of the Borough is 4,302 White persons, 621 
black or African American persons, 22 American 
Indian and Alaska Native persons, and 104 Asian 
persons. In addition, 795 persons identify 
themselves as Hispanic or Latino (of any race).

There are 2,385 households in 2,661 housing units 
of which the average household size is 2.30 
persons. Of the total housing units, 2,385 are 
occupied and 276 are vacant. Of the total occupied 
units, 880 are owner-occupied and 1,505 are 
renter-occupied.

Employment metrics according to the U.S. Census 
shows 4,652 persons 16 years and over of which 
2,826 are in the labor force. Of those, 2,462 are 
employed and 364 are unemployed. The percent 
unemployed is 12.9%.

The major employment sectors are Educational 
services, and health care and social assistance 
(26.7%), Retail Trade (20.4%), Arts, entertainment, 
and recreation, and accommodation and food 
service (13.5%) and Manufacturing (13.0%).

The median household income is $33,061 and the 
mean household income is $52,184. Within 
Stroudsburg Borough, 14.6% of families and people 
have an income below the poverty level for the last 
12 months.

East Stroudsburg Borough
The total population of East Stroudsburg Borough 
in 2010 according to the U.S. Census is 9,840 
persons of which the median age is 25.6 years. The 

racial makeup of the Borough is 7,793 White 
persons, 1,092 black or African American persons, 
24 American Indian and Alaska Native persons, and 
246 Asian persons. In addition, 1,166 persons 
identify themselves as Hispanic or Latino (of any 
race).

There are 3,175 households in 3,456 housing units 
of which the average household size is 2.38 
persons. Of the total housing units, 3,175 are 
occupied and 281 are vacant. Of the total occupied 
units, 1,476 are owner-occupied and 1,699 are 
renter-occupied.

Employment metrics according to the U.S. Census 
shows 8,706 persons 16 years and over of which 
4,996 are in the labor force. Of those, 4,325 are 
employed and 662 are unemployed. The percent 
unemployed is 13.3%.

The major employment sectors are Educational 
services, and health care and social assistance 
(28.3%), Retail Trade (19.0%), Arts, entertainment, 
and recreation, and accommodation and food 
service (13.8%) and Professional, scientific, and 
management, and administrative and waste 
management services (9.7%).

The median household income is $46,289 and the 
mean household income is $59,862. Within East 
Stroudsburg Borough, 12.5% of families and people 
have an income below the poverty level for the last 
12 months.

Stroud Township
The total population of Stroud Township in 2010 
according to the U.S. Census is 19,213 persons of 
which the median age is 40.2 years. The racial 
makeup of the Borough is 13,595 White persons, 
3,150 black or African American persons, 57 
American Indian and Alaska Native persons, and 
686 Asian persons. In addition, 2,920 persons 
identify themselves as Hispanic or Latino (of any 
race).

There are 6,829 households in 7,661 housing units 
of which the average household size is 2.81 
persons. Of the total housing units, 6,829 are 
occupied and 832 are vacant. Of the total occupied 
units, 5,531 are owner-occupied and 1,298 are 
renter-occupied.
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Employment metrics according to the U.S. Census 
shows 15,392 persons 16 years and over of which 
10,172 are in the labor force. Of those, 9,106 are 
employed and 1,053 are unemployed. The percent 
unemployed is 10.4%.

The major employment sectors are Educational 
services, and health care and social assistance 
(26.7%), Professional, scientific, and management, 
and administrative and waste management 
services (11.0%), Retail Trade (10.7%), 
Manufacturing (9.6%).

The median household income is $65,524 and the 
mean household income is $80,191. Within Stroud 
Township, 4.4% of families and people have an 
income below the poverty level for the last 12 
months.

Population Change
Below is a table showing population change 
between 1980 and 2010 for Stroud Township and 
Stroudsburg and East Stroudsburg Boroughs.

TABLE 2.1 TOTAL POPULATION

US Census 
1980-2010

East 
Stroudsburg 

Borough

Stroud 
Township

Stroudsburg 
Borough

Total (2010) 9,840 19,213 5,567

Total (2000) 9,888 13,978 5,756

Total (1990) 8,781 10,600 5,312

Total (1980) 8,039 9,150 5,149

NOTE: For information on confidentiality protection, 
non-sampling error and definitions, see http://www.
census.gov/prod/cen2010/doc/sf1.pdf.
Source: U.S. Census Bureau, 1980-2010 Census & The 
Multi-Municipal Comprehensive Plan (2005).

Educational Facilities
The area is serviced by two school districts: the 
Stroudsburg Area School District and the East 
Stroudsburg Area School District. (See Figure 2.3)

The Stroudsburg Area School District encompasses 
9 schools including 6 elementary schools, 1 middle 
school, 1 junior high school and 1 high school. 
These include: Arlington, B.F. Morey, Clearview, 
Hamilton, W.H. Ramsey Elementary Schools, and 
Stroudsburg Intermediate Elementary School, 

Stroudsburg Middle School, Stroudsburg Junior 
High School and Stroudsburg High School. The 
total District population is approximately 6,000 
students and 900+ administrative, professional 
and support staff (Stroudsburg Area School 
District). The School District services the 
municipalities of the Borough of Stroudsburg, the 
Borough of Delaware Water Gap, the Township of 
Hamilton and the Township of Stroud.

The Borough of East Stroudsburg is serviced by the 
East Stroudsburg Area School District which 
encompasses 10 schools including six elementary 
schools, two intermediate schools and two high 
schools. These include: Bushkill, East Stroudsburg, 
J.M. Hill, Middle Smithfield, Resica and Smithfield 
Elementary Schools, Lehman and J.T. Lambert 
Intermediate Schools and the North and South 
High Schools. The total District population is 
approximately 7,000 students and around 900 
administrative, professional and support staff 
(2009). The School District services East 
Stroudsburg Borough, Smithfield Township, Middle 
Smithfield Township, and Price Township in Monroe 
County and Lehman and Porter Townships in Pike 
County.

Parochial schools in the area include Shawnee 
Academy-the Beacon School, Stroudsburg Seventh 
Day Adventist School and Notre Dame Elementary 
and High Schools.

College-level educational facilities include the 257 
acre East Stroudsburg University in East 
Stroudsburg Borough and the new 72 acre Monroe 
County campus of Northampton Community 
College in Tannersville which will open in 2014 and 
can accommodate 5,000 students.

Economics
The Pocono Mountains Economic Development 
Corporation (PMEDC) and the Redevelopment 
Authority of Monroe County (RAMC) are the two 
main public agencies tasked with promoting 
Monroe County to the business community. In 
addition, the Pocono Mountains Visitors Bureau 
and the Greater Pocono Chamber of Commerce are 
private sector organizations who aid in this task as 
well. The Pennsylvania Welcome Center is located 
in Delaware Water Gap Borough on the border with 
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New Jersey and is considered the “Gateway to the 
Poconos.”

The Pocono Mountains Region’s proximity to the 
New Jersey-New York Metropolitan area, the 
Philadelphia/Delaware Valley Metropolitan area 
and the Allentown-Bethlehem-Easton Metropolitan 
area makes it a prime location for visitors and 
businesses alike. The Region is known for skiing, 
camping, hiking, shopping and many other outdoor 
events all year round. The Monroe County 
Comprehensive Plan (Update 2013) also lists the 
Pocono Region as being the fourth ranked area in 
terms of visitor spending behind areas such as 
Philadelphia, Dutch Country and Pittsburgh. It also 
states that the Pocono Mountain Region as coming 
in 2nd for the highest share of spending on tourism 
and shopping among Pennsylvania’s 11 tourism 
regions. 

Major shopping centers in the area include: the 
Stroud Mall, Pocono Plaza, Eagle Valley Mall, and 
the Pocono Commons. There is also the Pocono 
Vacation Park for RVers and the Kirkwood Camp 
and Conference Center for camping 
accommodations. (See Figure 2.3)

Major Employers
The largest employers in the Region according to 
the Pennsylvania Career Link for Monroe County 
are the Tobyhanna Army Depot, Sanofi Pasteur, the 
Pocono Mountain School District, Pocono Medical 
Center, East Stroudsburg School District, Wal-
Mart, Stroudsburg Area School District, and the 
various Resorts/casinos (Pleasant Valley, Mt. Airy, 
Camelback and Shawnee).

Emergency Management
Safety and security for the Region are provided by 
the Monroe County Office of Emergency 
Management, the Pennsylvania State Police, the 
Stroud Area Regional Police and the Monroe 
County Sheriff’s Department. There are also 
approximately eight fire stations in the general 
project area and one hospital (Pocono Medical 
Center). EMS is provided by the Bushkill Emergency 
Corps and Suburban EMS. Also of importance in 
the wider area are the Marshalls Creek Fire 
Company, the Shawnee Fire Company and the 
Delaware Water Gap Fire Company. (See Figure 2.3)

Public Transportation
Public transportation is provided by the Monroe 
County Transportation Authority (MCTA) running 
the Pocono Pony bus system. (See Figure 2.4) The 
Pocono Pony runs along five major bus routes (Red, 
Blue, Orange, Yellow, and Express) daily, year-
round. In addition, MCTA provides Medical 
Assistance Transportation, a Shared Ride program 
and a Workers Express program. Other public 
transportation options include taxi service 
provided by numerous taxi companies and Martz 
Trailways for longer distance bus travel.

Environmental Justice
Socioeconomic factors within the project area 
indicate that extensive populations of minority and 
low income individuals are present. A compilation 
of census data shows higher concentrations of 
disadvantaged populations throughout the project 
area. (See Figure 2.4)

2.3 CULTURAL RESOURCES
The project area includes many individual cultural 
resources as well as defined Districts. (See Figure 
2.5)

Borough of Stroudsburg
The Borough of Stroudsburg includes three Historic 
Districts: The Stroudsburg Historic Preservation 
District – HDA, The Stroudsburg Commercial 
Historic District, and The Academy Hill Historic 
District. 

Stroud Mall on SR 611 
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The Stroudsburg Historic Preservation District 
– HDA is a local historic district which was certified 
by the Pennsylvania Historical and Museum 
Commission (PHMC) on November 15, 2006. 
Although it is recognized by PHMC as a local 
historic district, giving the borough the ability to 
control development within its boundaries, this is 
not a National Register eligible boundary and is not 
subject to regulation under Section 106 of the 
National Historic Preservation Act.

The Stroudsburg Commercial Historic District is an 
associated resource which is National Register 
(NR) Eligible. It is an example of Early Republic, 
Mid-19th Century, Late Victorian, and Late 19th and 
20th Century Revivals. It is made up of public and 
private dwellings, businesses and manufacturing. 
It was Agency Eligible on November 1, 1999 and 
SHPO Eligible on March 17, 2000.

The Academy Hill Historic District is located north 
of Main Street and the Monroe County Court House 
north of the other two districts and is National 
Register Listed as of November 30, 1989. It is an 
example of Queen Anne, Colonial Revival, and Late 
19th and 20th Century American Revivals. The 
District’s historic function is domestic dwellings 
(single and multiple), educational and religious.

Two individual National Register Listed properties 
are present. The Kitson Woolen Mill; Holland 
Thread Company at 411 Main Street which was 
constructed in the Italianate style between 1893 
and 1904. It is made up of four primary buildings 
arranged in a “U” shape to allow for natural light to 
enter the area. It is an example of 19th century 
construction and of the past textile industry of the 
area. The Mill was listed on January 12, 1984. The 
Stroud Mansion located at 900 Main Street is 
National Register Listed. It was built in 1795 in the 
Federal style by the town’s founder, Jacob Stroud.

National Register Eligible properties include the:

•	Wallace Hardware Building located at 435 Main 
Street which was built between 1857 and 1902 in 
the Italianate style.

•	Little Bethel African Methodist Church on 113 
North 3rd Street, built in 1868 and an example of 
the Vernacular style.

•	Stroudsburg U.S. Post Office located at 701 Ann 
Street, which is an example of the Classical 
Revival style and was constructed between 1934 
and 1966.

•	George Tillotson House located at 905 Main 
Street, constructed in 1880 in the Second Empire 
style and also within the boundaries of the 
Stroudsburg Historic Preservation District. It is 
SHPO Eligible. 

Borough of East Stroudsburg
The East Stroudsburg Armory located at 271 
Washington Street was built in 1928 in the Tudor 
Revival style. It is also known as the Captain 
George M. Kemp Memorial Armory. It was placed on 
the National Register on March 3, 1991. The 
Armory’s main function was the storage of arms 
and was part of the Pennsylvania National Guard 
Armories with a period of significance between 
1928 and 1939.

The Gilbert, William & Company, Ryle, John C. & 
Company; Stroudsburg Dyeing & Finishing, Inc. 
building is an example of Gothic Classical Revival 
built between 1886 and 1950. It is SHPO Eligible.

A linear resource is the Delaware, Lackawanna & 
Western Railroad Line (Scranton to Slateford 
Junction) which runs along the southern border of 
the Borough until around the Lincoln Avenue/I-80 
bridge. Here, it turns northward and proceeds 
along until shifting towards the northwest around 
Burson Street. This resource was made SHPO 
eligible on May 5, 2006.

Another rail line is the New York, Susquehanna & 
Western Railroad which traverses the two boroughs 
as well as the Stroud Township. This railroad was 
created by the consolidation of a number of smaller 
rail lines in 1881.

In addition to previously identified resources, there 
are numerous potential resources throughout the 
project area. These will be identified as studies 
progress. Archaeological resources, both historic 
and pre-contact, may also be present. An 
archaeological model is being developed to 
evaluate potential throughout the project area, to 
better focus possible field excavations.
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D1 Stroudsburg Historic Preservation District
D2 Stroudsburg Commercial Historic District
D3 Academy Hill Historic District
D4 Delaware, Lackawanna & Western Railroad District
D5 New York, Susquehanna & Western Railroad District
R1 Kitson Woolen Mill; Holland Thread Company
R2 Wallace Hardware Building
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R4 Stroudsburg U.S. Post Office
R5 George Tillotson House
R6 Stroud Mansion
R7 East Stroudsburg Armory
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# *Individual Resources

Academy Hill Historic District
Delaware, Lackawanna &
Western Railroad District

New York, Susquehanna &
Western Railroad District
Stroudsburg Commercial Historic District

**Stroudsburg Historic Preservation District

Borough

* Eligible for or Listed on the National Register.
** Not subject to Section 106 regulation.
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3.1 NO-BUILD ALTERNATIVE
The No-Build Alternative is an essential part of the 
alternative comparison, serving as the baseline for 
comparison of alternatives and meeting the project 
Purpose and Needs. This alternative assumes no 
improvements are made to the existing system. 
I-80 remains four lanes with substandard 
shoulders and underclearances. Deteriorated 
pavement and structures continue to be repaired 
through maintenance activities only.

3.2 TRANSPORTATION SYSTEMS 
MANAGEMENT 
Transportation Systems Management (TSM) 
initiatives are traffic operation improvement 
techniques targeted to increase vehicle occupancy 
and reduce the number of single-occupant vehicles 
on the roadway. TSM concepts are designed to 
improve system-wide efficiency, with some 
specific strategies targeting congestion, travel 
times, and driver safety. 

The TSM concepts identified in this report include 
the following:

•	Ramp Metering

•	Mass transit 

•	High-Occupancy Vehicle (HOV) facilities

•	Park and Ride facilities 

•	Intelligent Transportation Systems (ITS) and 
Incident Management

Ramp Metering
The ramp metering concept applied to I-80 within 
the Stroudsburg metropolitan area would offer the 
potential to improve peak period flow along the I-80 
mainline by controlling the entering flow of traffic 
from the entrance ramps. The concept restricts 
platoons of traffic from entering the merge areas 
along the corridor, where higher density often 
times causes drivers to force their way into 
mainline traffic causing reduced speeds. The 
following seven freeway entrance ramps are 
included in the project area:

Engineering alternatives were developed using LIDAR data only. 
Elevations and tie-ins must be verified during the Phase II alternatives 

development using project mapping. 

3. PRELIMINARY ALTERNATIVES 
OVERVIEW
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I-80 Interchange 303

I-80 WB from SR 611: In the 2045 No-Build condition, this ramp has 
approximately 173 and 322 vehicles in the design year AM and PM 
peak hours, respectively. It is noted that the closest upstream 
signal (platooning traffic) to the ramp is 1000 feet west of ramp 
entrance (Bridge Street and SR 611).

I-80 Interchange 304

I-80 EB from US209: In the 2045 No-Build condition, this ramp has 
approximately 1572 and 1445 vehicles in the design year AM and 
PM peak hours, respectively. 

I-80 Interchange 305

I-80 EB from West Main Street: In the 2045 No-Build condition, this 
ramp has approximately 324 and 369 vehicles in the design year AM 
and PM peak hours, respectively. The existing ramp intersection 
with West Main Street is unsignalized; however under No-Build 
volumes, it is anticipated a signal would be present creating 
conditions for platooning traffic.

I-80 WB from West Main Street: In the 2045 No-Build condition, 
this ramp has approximately 328 and 603 vehicles in the design 
year AM and PM peak hours, respectively. The existing ramp 
intersection with West Main Street is unsignalized; however under 
No-Build volumes, it is anticipated a signal would be present 
creating conditions for platooning traffic.

I-80 Interchange 306

I-80 EB from Dreher Avenue: In the 2045 No-Build condition, this 
ramp has approximately 219 and 188 vehicles in the design year AM 
and PM peak hours, respectively. 

I-80 Interchange 307

I-80 EB from Park Avenue: In the 2045 No-Build condition, this 
ramp has approximately 219 and 264 vehicles in the design year AM 
and PM peak hours, respectively. 

I-80 WB from Broad Street: In the 2045 No-Build condition, this 
ramp has approximately 473 and 790 vehicles in the design year AM 
and PM peak hours, respectively. 
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Mass Transit
Monroe County Transit Authority (MCTA) bus 
service (red route and yellow route) runs adjacent 
to the I-80 corridor along SR 611 and Business 
PA209, offering mass transit access for commuters 
within the Stroudsburg area. Service is provided 
five times per day in each direction on weekdays 
and Saturdays. The region is also served by 
regional charter bus services. Currently, MCTA is 
updating their Strategic Plan for the next 5-6 years 
and this document is currently in final draft form. 
Some of the items expected to be in the plan are a 
250-car Park and Ride and a Bus Transfer Center, 
which locations are currently in strategic planning 
stages. A Ride Share/Vanpool program and 
potentially converting the fleet to natural gas are 
also mentioned to be part of this plan. 

The Monroe County Comprehensive Plan indicates 
the first section of the passenger rail service 
proposed from Scranton to Hoboken, NJ is under 
construction. This section is from Port Morris, NJ 
to Andover, NJ. The two remaining sections from NJ 
to Stroudsburg, PA, and from Stroudsburg to 
Scranton are unfunded at this time. Whether the 
line will be funded and constructed is unknown at 
this time. 

High Occupancy Vehicle (HOV) Facilities
The project area covers approximately 3.5 miles 
along I-80 within Monroe County. In addition, 
PennDOT does not have plans for HOV facilities on 
adjacent I-80 sections.

Park and Ride Facilities
Strategically located park and ride lots could 
provide motorists the opportunity to carpool 
reducing their commuting costs, and reducing the 
number of vehicles on portions of the roadway 
network. 

Currently, the closest park and ride facility within 
the I-80 corridor is located at Delaware Water Gap 
Welcome Center adjacent to I-80 Exit 310. As noted 
previously, MCTA does have future park-and-ride 
facilities in the strategic planning stages (locations 
unknown at the time of this document). 

Intelligent Transportation Systems (ITS) 
and Incident Management
From an interstate perspective, ITS/incident 
management focuses on managing events that 
could cause rapid system degradation such as 
crashes, construction activity, weather events, or 
planned special events (i.e. racing events at 
Pocono Raceway). 

Currently, there is relatively minimal ITS 
deployment within the I-80 corridor. 

Typically, equipment includes: 

•	Dynamic Message Signs 

•	Closed Circuit Television Cameras (CCTV)

•	Incident Detection System 

•	Highway Advisory Radio (HAR)

•	Roadway Weather Information Systems (RWIS)

•	Changeable Message Signs 

•	Communications Infrastructure (conduit/fiber 
optic cable) 

•	Freeway Service Patrols 

•	Incident Management Plan (IMP): The I-80 
corridor IMP is managed from the PennDOT 
District 5 Traffic Management Center (TMC), and 
includes static detour signage used in major 
incidents.

Existing ITS equipment including CCTV cameras, 
Dynamic Message Signs, and Highway Advisory 
Radio locations are within the I-80 corridor area 
west of the project limits near Tannersville. 
Additional ITS equipment is currently in the design 
stages for implementation adjacent/within the 
project area, including CCTV cameras, Dynamic 
Message Signs, and Highway Advisory Radio 
locations. 

The District TMC also provides information on 
travel conditions for I-80 for use in the statewide 
511PA website. The website provides information 
on construction activities and incidents that affect 
travel conditions along these roadways. The 
District TMC is also actively involved in incident 
management and has planned diversion routes for 
implementation when incidents close a section of 
I-80. 
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3.3 HIGHWAY IMPROVEMENT 
ALTERNATIVES
Through several workshops, a number of highway 
improvement alternatives were conceptualized and 
presented for consideration. As an outcome of the 
initial screening process, Alternatives A, B, C, F, 
and G were retained and are presented herein. The 
District’s objective is to maintain two travel lanes 
in each direction during construction. Based upon 
the existing and proposed lane widths, traffic 
analyses, and the development of construction 
staging schemes, a six-lane section was 
warranted. Therefore, each of the proposed 
highway improvement alternatives provides six 
travel lanes with full median and shoulders.

On November 20, 2013, a coordination meeting was 
conducted with representatives from FHWA and 
PennDOT to review the traffic comments to the 
Phase I Report.  The outcome of the meeting was to 
develop additional design alternatives that 
incorporated the concept of a collector-distributor 
roadway between Exits 305 and 306, as well as an 
alternative that retains the current ramp 
movements at Exit 305.  Alternatives H and I have 
been developed to incorporate these concepts.  
Included within Section 7 of the report is the 
information related to Alternatives H and I.

Alternative A
I-80 Mainline will generally follow the existing 
alignment and the proposed typical section 
consists of 3-12 foot lanes each way with a 26-foot 
median (including 12-foot inside shoulders) and 
flanking 12-foot outside shoulders. (See Figures 
3.1, 5.1, and 5.2) The interchanges are improved as 
follows:

SR 611 Interchange (Exit 303): This alternative 
incorporates shifting I-80 to the south 
approximately 30 feet and provides a full diamond 
interchange located approximately 650 feet west of 
the existing Exit 303 and tying into the SR 611 
shopping center. The driveway to the existing 
Stroud Township maintenance yard would be 
realigned along the former I-80 WB on-ramp 
alignment.

US 209/Business 209/Dreher Avenue Interchanges 
(Exits 304, 305, and 306): This alternative 
incorporates an approximate 50-foot shift of the 
I-80 mainline to the north at Exit 304 and to the 
south between Exits 305 and 306 to accommodate 
proposed ramps and a smoother geometry. 

At Exit 304, existing movements from US 209 NB to 
I-80 EB, and I-80 WB to US 209 SB are maintained 
with a reconfiguration to provide full movements 
via a proposed ramp connecting US 209 NB with 
I-80 WB and to SR 611. Ramp B begins coincident 
with Ramp A to eliminate weaving between the new 
EB on-ramp at Exit 303 and the new EB exit ramp at 
Exit 304. A proposed collector-distributor road is 
included along I-80 WB which eliminates the 
current weaving between the on-ramp from Exit 
305 and the off-ramp for US 209 SB. Ramp C will 
require a multi-span structure to avoid severe 
impacts to Pocono Creek. In addition, a full 
diamond interchange is proposed to connect US 
209 with Bus 209 (Main Street) allowing for the 
elimination of the I-80 EB on-ramps and off-ramps 
at Exit 305. At Exit 306, the on-ramp from Dreher 
Avenue to I-80 EB, and the off-ramp from I-80 WB 
to Dreher Avenue are maintained with some 
reconfiguration to meet design criteria. A new 
off-ramp from I-80 EB to Dreher Avenue is 
proposed. Improvements to Dreher Ave are also 
anticipated within the vicinity of the interchange. 
Anticipated wall locations in the area of the 
cemetery do not encroach beyond the toe of slope 
of the existing I-80 section. Auxiliary lanes will 
connect Exits 305 to 307. Bridge Street will be 
connected to Business 209 to help alleviate 
congestion on both SR 611 and Business 209. The 
Business 209 on-ramp merges with Ramp G and 
provides access to US 209 southbound.

SR 191 Interchange (Exit 307): This alternative 
incorporates shifting I-80 approximately 36 feet to 
the north to accommodate the proposed I-80 
mainline ultimate section below the recently 
reconstructed SR 611 overhead structure. A split 
diamond interchange is proposed maintaining the 
off-ramp from I-80 EB to SR 611 (Park Avenue). 
Ramps for the connection of SR 191 (Broad Street) 
to I-80 EB and I-80 WB will also be provided with 
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some reconfiguration to meet design criteria. A 
cul-de-sac would be incorporated to terminate 
Colbert Street and replace the intersection at SR 
191. The overhead structures carrying SR 191 over 
I-80 and McMichael Creek would be reconstructed 
and tie into the existing 5-point intersection with 
Ann Street and Main Street. Medical facility access 
is maintained with a reconstructed driveway tying 
to the new SR 191 profile. Mainline geometry will 
connect to the adjacent project at Exit 308. 

TABLE 3.1 RAMP NAMES AND 
CORRESPONDING MOVEMENTS

RAMP MOVEMENT

Ramp A I-80 Eastbound to SR 611/SR 611 to I-80 
Westbound

Ramp B I-80 Eastbound to 209 Bypass/SR209 
Southbound

Ramp C I-80 Westbound/Business 209 to SR 611
Ramp D SR 611 to I-80 Westbound
Ramp E 209 Bypass to Business 209
Ramp F SR209 Northbound to I-80 Westbound
Ramp G I-80 Westbound to SR209 Southbound
Ramp H SR209 Northbound to I-80 Eastbound
Ramp I Business 209 to I-80 Eastbound
Ramp J Business 209 to SR209 Southbound
Ramp K SR209 Northbound to Business 209
Ramp L I-80 Westbound to Business 209

Ramp O I-80 Eastbound Exit/Entrance to/from Dreher 
Ave

Ramp P I-80 Westbound to Dreher Ave
Ramp Q I-80 Eastbound to SR 611 (Park Ave)
Ramp R SR 191 to I-80 Westbound
Ramp S I-80 Westbound to SR 191
Ramp T SR 191 to I-80 Eastbound
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Phase I Alternatives Analysis • September 2013 – Revised March 2014

Alternative B
In comparison to Alternative A, minor realignments 
of the corridor are introduced to minimize impacts 
to adjacent properties and environmentally 
sensitive areas. (See Figure 3.2) The interchange 
modifications are as follows:

SR 611 Interchange (Exit 303): This alternative is 
similar to Alternative A, with the exception of the 
209 Bypass. Ramp A is now split into Ramp A and 
Ramp B. The Exit is still a full diamond interchange. 
Ramp baselines shown provide adequate length for 
grades to tie into mainline I-80. The new I-80 EB 
exit to US 209 SB (Exit 304) begins after Exit 303 
creating a weave condition.

US 209/Business 209/Dreher Avenue Interchanges 
(Exits 304, 305, and 306): This alternative is similar 
to Alternative A with the exception of one major 
element, the replacement of the I-80 WB bypass 
with a braided ramp. The braided ramp 
configuration allows for traffic to enter I-80 
westbound quicker, rather than diverting them to a 
collector-distributor road. This configuration also 
reduces the amount of impacts to Pocono Creek for 
both temporary and permanent conditions. The 
Business 209 on-ramp (Ramp H) with the braided 
ramp does not provide access to US 209 
southbound via Ramp I. Access to US 209 is 
provided at the new Ramp M.

SR 191 Interchange (Exit 307): This alternative is 
the same as Alternative A. 

TABLE 3.2 RAMP NAMES AND 
CORRESPONDING MOVEMENTS

RAMP MOVEMENT

Ramp A I-80 Eastbound to SR 611
Ramp B SR 611 to I-80 Eastbound
Ramp C I-80 Westbound/Business 209 to SR 611
Ramp D SR 611 to I-80 Westbound
Ramp E SR209 Northbound to I-80 Westbound
Ramp F I-80 Eastbound to SR209 Southbound
Ramp G I-80 Eastbound to Business 209
Ramp H Business 209 to I-80 Westbound
Ramp I I-80 Westbound to SR209 Southbound
Ramp J SR209 Northbound to I-80 Eastbound
Ramp K Business 209 to I-80 Eastbound
Ramp L SR209 Northbound to Business 209
Ramp M Business 209 to SR209 Southbound
Ramp N I-80 Westbound to Business 209

Ramp O I-80 Eastbound Exit/Entrance to/from Dreher 
Ave

Ramp P I-80 Westbound to Dreher Ave
Ramp Q I-80 Eastbound to SR 611 (Park Ave)
Ramp R SR 191 to I-80 Westbound
Ramp S I-80 Westbound to SR 191
Ramp T SR 191 to I-80 Eastbound
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Alternative C
In comparison to Alternative A, minor realignments 
of the corridor are introduced to minimize impacts 
to adjacent properties and environmentally 
sensitive areas. (See Figure 3.3) The interchange 
modifications are as follows:

SR 611 Interchange (Exit 303): This alternative is 
similar to Alternative A. It requires the realigning 
the maintenance yard access road as well as I-80.

US 209/Business 209/Dreher Avenue Interchanges 
(Exits 304, 305, and 306): This alternative is similar 
to Alternative A. It incorporates the 209 Bypass 
along with a diamond configuration, as well as 
reconstructing Bridge Street to tie into Business 
209. Ramp P is reconfigured at Dreher Ave to 
parallel I-80. The Business 209 on-ramp (Ramp L) 
does not provide access to US 209 southbound via 
Ramp G. Access to US 209 is provided at the new 
Ramp J.

SR 191 Interchange (Exit 307): This alternative is 
similar to Alternative A with minor geometry 
modifications of the EB I-80 off-ramp geometry, 
which will tie into SR 611 at the shopping center. 

TABLE 3.3 RAMP NAMES AND 
CORRESPONDING MOVEMENTS

RAMP MOVEMENT

Ramp A I-80 Eastbound to SR 611/SR 611 to I-80 
Westbound

Ramp B I-80 Eastbound to 209 Bypass
Ramp C I-80 Westbound to SR 611
Ramp D SR 611 to I-80 Westbound
Ramp E 209 Bypass to Business 209
Ramp F SR209 Northbound to I-80 Westbound
Ramp G I-80 Westbound to SR209 Southbound
Ramp H SR209 Northbound to I-80 Eastbound
Ramp I Business 209 to I-80 Eastbound
Ramp J Business 209 to SR209 Southbound
Ramp K SR209 to Business 209
Ramp L Business 209 to Ramp C
Ramp M I-80 Westbound to Business 209

Ramp O I-80 Eastbound Exit/Entrance to/from Dreher 
Ave

Ramp P I-80 Westbound to Dreher Ave
Ramp Q I-80 Eastbound to SR 611 (Park Ave)
Ramp R SR 191 to I-80 Westbound
Ramp S I-80 Westbound to SR 191
Ramp T SR 191 to I-80 Eastbound
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Alternative F
In comparison to Alternative A, minor realignments 
of the corridor are introduced to minimize impacts 
to adjacent properties and environmentally 
sensitive areas. (See Figure 3.4) The interchange 
modifications are as follows:

SR 611 Interchange (Exit 303): This alternative 
incorporates shifting I-80 to the south 
approximately 60 feet to tie into Exit 304 ramps 
and provides a half-diamond interchange. The 
connector ramp crosses under I-80 and SR 611 as a 
recessed road and intersects with SR 611. The I-80 
mainline profile will be raised to provide minimum 
required vertical clearance (16’-6”) over the 
connector road and Bridge Street. The I-80 
westbound ramps (Ramps C and D) are provided as 
part of the connector ramp completing a full 
movement interchange. The Stroud Township 
maintenance access is not impacted.

US 209/Business 209/Dreher Avenue Interchanges 
(Exits 304, 305, and 306): This alternative 
incorporates a shift of the I-80 mainline to the 
south at Exit 304 and between Exits 305 and 306 to 
accommodate for ramps and smoother geometry. A 
full interchange is proposed at Exit 304. The 
proposed NB US 209 to I-80 WB ramp is a recessed 
ramp under I-80. The SB US 209 ramp is a viaduct 
flyover which minimizes impacts to Pocono Creek. 
A braided ramp connects the Exit 305 on-ramp to 
I-80 WB while allowing a bypass ramp to connect 
I-80 WB traffic to SR 611.

Exit 305 interchange has been revised to a half 
diamond interchange. I-80 EB on-ramp has been 
relocated 0.5 miles to the west to eliminate 
weaving at the interchange. In addition, the off-
ramp I-80 EB to US 209 Business is relocated to 
west of Exit 304 to eliminate weaving at the 
interchange.

Exit 306 is maintained with slight realignments of 
the ramps and the addition of an off-ramp from 
I-80 EB.

SR 191 Interchange (Exit 307): This alternative is 
the same as Alternative A. 

TABLE 3.4 RAMP NAMES AND 
CORRESPONDING MOVEMENTS

RAMP MOVEMENT

Ramp A I-80 Eastbound to SR 611/SR 611 to I-80 
Westbound

Ramp B I-80 Eastbound to Business 209
Ramp C I-80 Westbound to SR 611
Ramp D SR 611 to I-80 Westbound
Ramp E 209 Bypass/Ramp A to SR209 Southbound
Ramp F SR209 Northbound to I-80 Westbound
Ramp G I-80 Westbound to SR209 Southbound
Ramp H SR209 Northbound to I-80 Eastbound
Ramp I Business 209 to I-80 Eastbound
Ramp J Business 209 to SR209 Southbound
Ramp K SR209 Northbound to Business 209
Ramp L Business 209 to I-80 Westbound
Ramp M I-80 Westbound to Business 209

Ramp O I-80 Eastbound Exit/Entrance to/from Dreher 
Ave

Ramp P I-80 Westbound to Dreher Ave
Ramp Q I-80 Eastbound to SR 611 (Park Ave)
Ramp R SR 191 to I-80 Westbound
Ramp S I-80 Westbound to SR 191
Ramp T SR 191 to I-80 Eastbound
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Alternative G
In comparison to Alternative A, minor realignments 
of the corridor are introduced to minimize impacts 
to adjacent properties and environmentally 
sensitive areas. (See Figure 3.5) The interchange 
modifications are as follows:

SR 611 Interchange (Exit 303): This alternative is 
similar to Alternative F, but provides a full diamond 
interchange along with the connector road.

US 209/Business 209/Dreher Avenue Interchanges 
(Exits 304, 305, and 306): This alternative is the 
same as Alternative F.

SR 191 Interchange (Exit 307): This alternative is 
the same as Alternative A. 

TABLE 3.5 RAMP NAMES AND 
CORRESPONDING MOVEMENTS

RAMP MOVEMENT

Ramp A I-80 Eastbound to SR 611/SR 611 to I-80 
Westbound

Ramp B I-80 Eastbound to Business 209
Ramp C I-80 Westbound to SR 611
Ramp D SR 611 to I-80 Westbound
Ramp E 209 Bypass/Ramp A to SR209 Southbound
Ramp F SR209 Northbound to I-80 Westbound
Ramp G I-80 Westbound to SR209 Southbound
Ramp H SR209 Northbound to I-80 Eastbound
Ramp I Business 209 to I-80 Eastbound
Ramp J Business 209 to SR209 Southbound
Ramp K SR209 Northbound to Business 209
Ramp L Business 209 to I-80 Westbound
Ramp M I-80 Westbound to Business 209

Ramp O I-80 Eastbound Exit/Entrance to/from Dreher 
Ave

Ramp P I-80 Westbound to Dreher Ave
Ramp Q I-80 Eastbound to SR 611 (Park Ave)
Ramp R SR 191 to I-80 Westbound
Ramp S I-80 Westbound to SR 191
Ramp T SR 191 to I-80 Eastbound
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4.1 BASELINE CONDITIONS
Traffic data collection for the project area was 
performed in April 2013 for I-80 mainline at each 
end of the project area, for all on and off ramps, 
and for ramp termini intersections. To obtain 
average daily traffic (ADT) and peak hour data, the 
raw data was adjusted using a seasonal 
adjustment factor for the applicable Traffic Pattern 
Group (TPG) shown in PennDOT Publication 601 
(August 2012 edition). From the data collection, AM 
and PM peak traffic hours for the project area were 
determined to be 8:00-9:00AM, 4:00-5:00PM, 
respectively. Existing traffic volume information is 
provided in Appendix A.

Mainline Volumes
Existing I-80 ADT volumes in the project study area 
range from 47,300 west of interchange 303 to 
70,500 east of interchange 307, with 12% heavy 
vehicle traffic. Traffic volumes west of Interchange 
304 (US209) are the higher volume sections due to 
volumes accessing I-80 from US209 ramps that 
only serve areas to/from the east. The mainline 
section between Interchange 306 and 307 was 
observed to be the highest volume segment, with 
PM peak hour volumes reaching 6,099 
(bi-directional).

Ramp Volumes
Current ramp ADT volumes within the project area 
vary from 1,480 to 4,450, with the exception of 
Interchange 304, the US209 ramps, which currently 
carry 10,550 vehicles for the eastbound on-ramp 
and 10,780 vehicles for the westbound off-ramp. 

Level of Service
The peak hour traffic volumes were analyzed to 
determine the existing operating conditions in 
accordance with the standard techniques 
contained in the current Highway Capacity Manual 
(2010). The results are presented using application 
of peak hour levels of service. Level of service is a 
grading system for amount of congestion, using the 
letter A to represent the least amount of 
congestion and F to refer to the greatest amount. 
The analyses were performed for the mainline, 
ramps, ramp terminus intersections, and weave 
sections along I-80 from Interchange 303 to 
Interchange 307. For existing 2013, I-80 mainline 
operates at LOS C or better except westbound 
between Interchange 307 on-ramp and 304 off 
ramp which operates at LOS E during the PM peak. 
The weave segment westbound between 
Interchange 305 and 304 operates at LOS D or 
better. 

4. EVALUATION CRITERIA
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All ramp merges onto I-80 operate at LOS D or 
better except Interchange 307 westbound on ramp 
which operate at LOS E during the PM peak. All 
ramp diverges Exiting I-80 operate at LOS D or 
better except the westbound off-ramps to 
Interchanges 307, 306, and 305 which operate at 
LOS E during the PM peak. All ramp terminus 
intersections are currently unsignalized and 
operate at acceptable LOS C or better. The 
Interchange 303 eastbound off-ramp as it merges 
onto SR 611 experiences delays due to the 

congestion and queuing along the SR 611 corridor. 
Observations also indicate that some traffic makes 
illegal left-turns from this ramp onto westbound SR 
611, and also eastbound SR 611 to the westbound 
I-80 on-ramp.

Summary tables and the detailed capacity/level-
of-service analysis worksheets for the existing 
conditions are provided in Tables 4.1 through 4.4 
and Appendix A and B.

TABLE 4.1 EXISTING PEAK HOUR LEVELS OF SERVICE FREEWAY SEGMENTS

Location
Existing Year 2013  

A.M. Peak Hour  
LOS/Density (pc/mi/ln)

Existing Year 2013  
P.M. Peak Hour  

LOS/Density (pc/mi/ln)

I-80 EB between Int. 303 and 304 B (12.5) B (16.2)

I-80 EB between Int. 304 and 305 C (21.2) C (24.0)

I-80 EB between Int. 305 and 306 C (21.9) C (23.1)

I-80 EB between Int. 306 and 307 C (23.9) C (23.2)

I-80 WB between Int. 303 and 304 A (10.4) C (22.6)

I-80 WB between Int. 304 and 305 B (15.7) E (39.2)

I-80 WB between Int. 305 and 306 B (15.9) E (39.7)

I-80 WB between Int. 306 and 307 B (16.9) E (42.5)

TABLE 4.2 EXISTING PEAK HOUR LEVELS OF SERVICE WEAVING SEGMENT

Location
Existing Year 2013  

A.M. Peak Hour  
LOS/Density (pc/mi/ln)

Existing Year 2013  
P.M. Peak Hour  

LOS/Density (pc/mi/ln)

I-80 WB Int. 305 to 304 B (12.1) D (28.2)

TABLE 4.3 EXISTING PEAK HOUR LEVELS OF SERVICE RAMP MERGES

Location
Existing Year 2013  

A.M. Peak Hour  
LOS/Density (pc/mi/ln)

Existing Year 2013  
P.M. Peak Hour  

LOS/Density (pc/mi/ln)

I-80 EB Int. 304 from Rt. 209 C (21.6) C (24.7)

I-80 EB Int. 305 from W. Main St. C (26.9) D (28.8)

I-80 EB Int. 306 from Dreher Ave. D (28.3) D (29.0)

I-80 EB Int. 307 from Park Ave. C (26.1) C (27.0)

I-80 WB Int. 303 from Rt. 611 B (11.1) C (24.4)

I-80 WB Int. 307 from Broad St. C (22.4) E (40.2)
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Crash Analysis
Crash data for the I-80 project area was reviewed. 
A total of 239 crashes were reported during the five 
year period from 2008 to 2012. Fixed object (43%) 
and rear-end (31%) crashes were prevalent and are 
typical of a freeways with congestion and 
geometric deficiencies. There were also three 
fatalities – one eastbound near Exit 303, 
eastbound at the curve approaching Exit 307, and 
eastbound at the Park Avenue bridge overpass. 
(See Appendix D) 

Deficiency Analysis
A Geometric Deficiency Survey Review of Roadway 
and Structures report was prepared for PennDOT in 
2005 by McCormick Taylor.  Since criteria and 

minimum requirements (AASHTO and PennDOT 
DM2) have evolved over the past eight years a  
review of the report was performed to compare 
existing conditions with new requirements.  It was 
found that all deficiencies along this section of I-80 
are present and need to be addressed.  Some of 
those deficiencies include horizontal and vertical 
clearance, median width, horizontal geometry, and 
superelevations. Table 4.5 summarizes the 
horizontal curves along I-80 and their respective 
superelevations.  Three out of the five curves have 
substandard superelevations. The acceleration and 
deceleration lane lengths for several of the existing 
movements within the project limits are below 
design criteria. See Table 1.1 on page 6 for existing 
versus criteria lengths.

TABLE 4.5 EXISTING SUPERELEVATIONS ON I-80

ALIGNMENT SEG NB OFFSET SEG SB OFFSET RADIUS (ft) EXIST SE 
(%)

REQUIRED 
SE* (%) RESULT

I-80 3045 738 3044 738 7640 1.6 2.4 SUBSTANDARD

I-80 3051 2207 3050 2207 1450 6.3 6.0 STANDARD

I-80 3055 1402 3054 1402 1910 4.7 5.6 SUBSTANDARD

I-80 3065 355 3064 355 1450 6.3 6.0 STANDARD

I-80 3071 592 3070 592 3820 2.1 3.8 SUBSTANDARD

* Based on 60 MPH design speed

TABLE 4.4 EXISTING PEAK HOUR LEVELS OF SERVICE RAMP DIVERGES

Location
Existing Year 2013  

A.M. Peak Hour  
LOS/Density (pc/mi/ln)

Existing Year 2013  
P.M. Peak Hour  

LOS/Density (pc/mi/ln)

I-80 EB Int. 303 to Rt. 611 B (14.9) B (20.0)

I-80 EB Int. 305 to W. Main St. D (28.0) D (30.8)

I-80 EB Int. 307 to Park Ave. D (30.8) D (30.1)

I-80 WB Int. 305 to W. Main St. C (22.3) E (42.0)

I-80 WB Int. 306 to Dreher Ave. C (23.3) E (43.2)

I-80 WB Int. 307 to Broad St. C (22.5) E (41.7)
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4.2 COMPARATIVE CRITERIA
Five build alternatives plus the No-Build and TSM 
alternatives were developed for the project 
corridor.  In order to evaluate and compare the 
various alternatives, the following criteria have 
been applied:

•	Addressing the project needs 
 − Safety
•	 Substandard ramp and weave lengths
•	 Substandard shoulder widths limiting 

emergency service response
•	 Deteriorated pavement and structures

 − Congestion
•	 Widespread LOS F in the design year

 − Mobility
•	 System continuity lacking
•	 Conflicts between local and through 

traffic
•	 Maintain four lanes during construction
•	 STRAHNET required clearances

•	Traffic Performance

•	Environmental Impact

•	Constructability, MPT, and Staging

•	Cost

Based on the results of these evaluations, 
alternatives will be recommended for further 
investigation in the Phase II Alternatives Analysis.

Traffic analyses were performed for the mainline 
ramp sections, ramp terminus intersections, and 
weave sections within the I-80 segment from 
Interchange 303 to Interchange 307 for each Build 
Alternative.  Each alternative has been evaluated 
for its ability to adequately accommodate traffic 
along the mainline and associated interchange and 
ramp configurations.  The results of the analysis for 
each alternative are discussed within Section 5, 
Preliminary Alternative Assessment. 
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As the environmental information is primarily from 
secondary sources, the impact acreages are not 
considered accurate but are consistently measured 
across alternatives to provide a means of 
comparison. Because detailed engineering has only 
been developed using LiDAR base mapping, 
environmental impacts were based on a 20 foot 
buffer from the proposed edge of shoulder. No 
avoidance or minimization measures have been 
incorporated; it is anticipated that impacts overall 
will be reduced as the designs are progressed.

5.1 ALTERNATIVES DISMISSED
Numerous alternatives, including several options 
from the 2009 I-80 Corridor Study prepared by 
McCormick Taylor (provided for reference on 
attached CD), were developed initially but 
dismissed without further engineering 
development due to excessive impacts and/or an 
inability to meet the Purpose and Needs. In 
addition to the I-80 Corridor Study options the two 

other alternatives that were studied and dismissed 
included Alternative D and Alternative E, both of 
which provided variations to the ramp 
configurations at Exit 307. The following is a 
summary of the dismissed alternatives:

Exit 303
Options 2 and 3 from the 2009 Corridor Study were 
preliminarily designed and dismissed. Key factors 
considered were safety, environmental impacts 
and Right-of-Way acquisition.

Option 2 realigned the off ramp to SR 611 and 
proposed a signalized intersection at this location. 
With the current traffic queuing, future congestion 
is anticipated due to the proximity to Bridge St. 
This option also does not allow any additional 
movements on or off of I-80. Therefore, this design 
would not meet the project needs of relieving 
congestion or improving system continuity. 
Horizontal and vertical geometry constrained the 

Each of the alternatives developed has been evaluated for its ability to 
meet the project’s Purpose and Needs, for accommodating future traffic 

in both the opening and design years, for compliance with design criteria, 
and for environmental impacts. In addition, all proposed designs must allow 
for the maintenance of two lanes of traffic in each direction throughout 
construction, except for short term closures. 

5. PRELIMINARY ALTERNATIVE 
ASSESSMENTS
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intersection at this location. Design exceptions 
would have been required in this alternative.

Option 3 maintained the off ramp to SR 611 and 
introduced a jug-handle movement to 
accommodate the entrance to I-80 westbound. 
Similar horizontal and vertical geometry 
constraints limited this option as well. Design 
exceptions would have been sought in this 
alternative as well.

Key components developed from this option, and 
used in the proposed alternatives, are the 
necessity to relocate the intersection to 
accommodate ramp and mainline geometry along 
with adequate sight distances.

Exits 304, 305 and 306
Options 1 through 5 from the 2009 Corridor Study 
were preliminarily designed and dismissed. Key 
factors considered were safety, environmental 
impacts, right-of-way impacts, socioeconomic 
impacts and geometry constraints.

Options 1 and 5 did not address key safety 
concerns of merging traffic onto I-80 eastbound 
from SR 209, and therefore did not meet the project 
needs. Options 2, 3 and 4 addressed the 
substandard geometry of I-80 and the on ramps; 
however these options incorporated a collector-
distributor road along the eastbound side of I-80, 
which restricted areas for stormwater BMPs. These 
ramps also required extensive Right-of-Way 
acquisitions.

Options 1, 3 and 4 incorporated on and off ramps to 
and from Business 209, which required extensive 
Right-of-Way acquisitions. Also, in these options, 
as well as option 2, significant environmental 
impacts would occur along Pocono Creek. 
Structure costs for these options would be 
significant due to the need for high retaining walls.

Key components developed from these options, 
and used in the proposed alternatives, are the on 
and off ramps at Business 209. Additional 
refinement allowed for a tight diamond full 
interchange configuration at Exit 304. On and off 
ramps throughout the corridor used the collector 
distributor road concept for on and off ramp for 

Exit and entrance throughout the corridor. This 
allows for local users to easily access and Exit the 
highway as they currently do today.

Exit 307
All options incorporating a full diamond 
interchange from the 2009 Corridor Study were 
preliminarily designed and dismissed. The 
overhead structure carrying SR 611 is skewed with 
I-80 on a curve and does not allow for the ultimate 
six-lane section including auxiliary lanes to fit 
underneath. All on and off ramps, with the 
exception of the eastbound off ramp (Ramp Q), are 
located at SR 191 preventing this from being a full 
interchange.

Options 1A, 1B, 3 and 4 do not allow Ramp Q to 
geometrically fit underneath the new overhead 
structure.

Option 2 requires the Right-of-Way acquisition of a 
brand new bank, which was not present at the time 
of the 2009 Study.

Key components taken from these options are the 
3-leg interchange and the reconstruction of Ramp 
Q with minor geometry improvements.

Two additional design alternatives that were 
studied and dismissed for Exit 307 included 
Alternative D and Alternative E.  Key factors 
considered were geometric constraints, safety, 
environmental impacts and right-of-way 
acquisition.

Alternative D, which is similar to Option 3 from the 
2009 Corridor Study, illustrates a realignment of SR 
191 that shifts the interchange approximately 200 
feet to the east and ties into Lee Avenue rather 
than Broad Street. This alternative introduces 
major alignment modifications to both I-80 and the 
interchange ramps in order to meet current design 
standards and minimize impacts to adjacent 
property owners and environmentally sensitive 
areas.  Ultimately, this alternative was not further 
developed due to the vertical clearance constraints 
with the newly constructed SR 611 Bridge, the 
increased property impacts and for traffic 
concerns associated with increasing the traffic 
volumes on Lee Avenue, a township road.
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Alternative E incorporated a slight realignment of 
SR 191 that shifts the interchange approximately 
50-75 feet to the east.  The I-80 mainline and ramp 
configurations are similar to alternative D, however 
this alternative ties into Broad Street on either side 
of I-80 as opposed to Lee Avenue.  Similar to 
Alternative D this alternative was not developed 
due to the vertical clearance constraints with the 
newly constructed SR 611 Bridge and the increased 
property impacts.

Roundabout Concepts
Roundabouts were conceptually laid out at each 
signalized intersection of each alternative to 
evaluate their feasibility. All alternatives have 
shown major environmental and/or right-of-way 
impacts at each interchange with the inclusion of 
roundabouts. 

At Exit 303, the shopping center entrance at the 
eastern end would be converted to a roundabout 
intersection. The overall terrain at this Exit is 
unsuitable for a roundabout, including increased 
costs associated with right-of-way acquisition and 
environmental impacts. Alternatives F and G would 
require additional structures to accommodate the 
roundabouts.

At Exits 304, 305 and 306, roundabouts would 
result in extensive impacts to properties, mostly 
businesses. Additional structures would be needed 
to accommodate the roundabout placement at 
each interchange.

At Exit 307, extensive environmental and property 
impacts would occur with the incorporation of a 
roundabout. The necessary horizontal and vertical 
geometry would require multiple property 
acquisitions at the 5-point intersection in 
Stroudsburg, along with major impacts to 
McMichael Creek. Additional structures and 
potential design exceptions would be necessary at 
these locations to accommodate this option.

5.2 NO-BUILD ALTERNATIVE
Meeting Purpose and Needs
The project corridor was constructed in the 1950s 
and 1960s.  As such various components do not 

meet current standards, as detailed in the Purpose 
and Need statement in Section 1.3.  Shoulder 
widths less than criteria limit emergency response 
during incidents.  Ramp lengths and weave 
sections shorter than required contribute to crash 
rates above the statewide average.  

Insufficient ramp lengths also contribute to 
current congestion throughout the project area, as 
traffic must slow to merge or diverge.  Future 
congestion only worsens due to insufficient 
capacity in the four lane section.

The current configuration mixes local and through 
traffic with numerous partial interchanges, failing 
to meet driver expectations.  In addition, vertical 
clearance deficiencies prevent STRAHNET 
compliance.

The No-Build Alternative fails to address the 
safety, congestion, or mobility issues caused by 
the current conditions, and therefore does not 
meet the project purpose and needs.

Traffic Performance
Design year daily traffic volumes (2045) were 
developed for the No-Build Alternative utilizing a 
two percent yearly growth rate, increasing the 
mainline volume to approximately 89,200 to 
132,800. Corresponding design year ramp volumes 
vary from 2,790 to 8,400 vehicles per day. The 
Interchange 304, US209 ramps, are projected to be 
19,882 vehicles for the eastbound on-ramp and 
20,310 vehicles for the westbound off-ramp. 
Detailed information on the traffic volumes for the 
No Build Alternative is provided in Appendix E.

Summary tables and the detailed capacity/level-
of-service analysis worksheets for the No Build 
scenario are contained in Appendix E.

Using 2045 design year volumes, a significant 
portion of the eastbound and westbound freeway 
segments, mainly between Interchanges 304 and 
307 operate at Level of Service F during AM and PM 
peak periods. The corresponding ramp merge and 
diverge analyses within these sections also operate 
at Level of Service E. 
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In addition, ramp movements at Interchange 305 
and 307 ramp terminus intersections experience 
deteriorating Level of Service under design year 
volumes, particularly during PM peak period. The 
Interchange 305 westbound off-ramps at West 
Main Street and the Interchange 307 westbound 
off-ramps at Broad Street operate at Level of 
Service F during PM peak period.

Under design year volumes, the No-Build weave 
section westbound between Interchange 305 and 
304 (ramp to US209 southbound) operates at Level 
of Service F during PM peak period. 

The No-Build Alternative does not adequately 
accommodate future traffic volumes and does not 
meet the project need to alleviate congestion.

Environmental Impact
The No Build Alternative would not have any direct 
environmental impacts on the physical features 
within the project area. That is, there would be no 
wetland or stream encroachments, no effects to 
cultural resources, and no property acquisitions.

5.3 TRANSPORTATION SYSTEMS 
MANAGEMENT
Transportation Systems Management (TSM) 
initiatives are traffic operation improvement 
techniques targeted to increase vehicle occupancy 
and reduce the number of single-occupant vehicles 
on the roadway. TSM concepts are designed to 
improve system-wide efficiency, with some 
specific strategies targeting congestion, travel 
times, and driver safety. 

TSM initiatives were identified and reviewed for the 
I-80 reconstruction project area (Interchange 303 
to Interchange 307) to determine whether the TSM 
alternative alone could meet project needs. The 
purpose and need for the reconstruction project is 
to improve overall roadway safety, access, and 
operations by providing adequate shoulders and 
improved ramp access (including acceleration/
deceleration lengths, ramp auxiliary lanes) 
throughout the project area. In addition, vertical 
clearance for existing structures over I-80 is 
proposed to be improved to meet the minimum 
requirements. 

The TSM concepts identified in this report include 
the following:

•	Ramp Metering

•	Mass transit 

•	High-Occupancy Vehicle (HOV) facilities

•	Park and Ride facilities 

•	Intelligent Transportation Systems (ITS) and 
Incident Management

Ramp Metering
The ramp metering concept applied to I-80 within 
the Stroudsburg metropolitan area would offer the 
potential to improve peak period flow along the I-80 
mainline by controlling the entering flow of traffic 
from the entrance ramps. The concept restricts 
platoons of traffic from entering the merge areas 
along the corridor, where higher density often 
times causes drivers to force their way into 
mainline traffic causing reduced speeds. The seven  
freeway entrance ramps were evaluated for ramp 
metering. Six of the ramps are not appropriate for 
ramp metering due to geometric constraints of the 
existing ramps, along with the design year ramp 
volumes that are lower than typically applies for 
ramp meters. For the US209 Eastbound entrance, 
ramp metering is not appropriate since the ramp 
serves as a highway to highway connection 
between limited access sections of US209 
northbound and I-80 eastbound.

A Ramp-Meter system alone would not meet the 
project needs.

Mass Transit
Monroe County Transit Authority (MCTA) bus 
service (red route and yellow route) runs adjacent 
to the I-80 corridor along SR 611 and Business 209, 
offering mass transit access for commuters within 
the Stroudsburg area. The region is also served by 
regional charter bus services. Currently, MCTA is 
updating their Strategic Plan for the next five to six 
years and includes a 250-car Park and Ride and a 
Bus Transfer Center, which locations are currently 
in strategic planning stages. A Ride Share/Vanpool 
program and potentially converting the fleet to 
natural gas are also mentioned to be part of this 
plan. 
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The Monroe County Comprehensive Plan indicates 
the first section of the passenger rail service 
proposed from Scranton to Hoboken, NJ is under 
construction (Port Morris, NJ to Andover, NJ). The 
two remaining sections from NJ to Stroudsburg, 
PA, and from Stroudsburg to Scranton are 
unfunded at this time. Whether the line will be 
funded and constructed is unknown at this time.

In order for the current no-build condition to meet 
the future traffic projections, mass transit would 
need to divert over 2,500 motorists away from I-80 
westbound in the PM peak hour and onto mass 
transit. A mass transit alternative does not improve 
any of the roadway deficiencies and does not meet 
the project need to improve safety. Previous 
studies of this alternative indicate that 
approximately 118 vehicles per hour would be 
removed from I-80 westbound and use mass transit 
during the PM peak hour. A mass transit alternative 
alone would not meet the project need to improve 
congestion.

Therefore, a transit investment alternative is not 
considered a viable alternative to meet the project 
needs.

High Occupancy Vehicle (HOV) Facilities
The project area covers approximately 3.5 miles 
along I-80 within Stroudsburg. HOV lanes alone 
would not meet the project needs. In addition, 
PennDOT does not have plans for HOV facilities on 
adjacent I-80 sections.

Park and Ride Facilities
Currently, the closest park and ride facility within 
the I-80 corridor is located at Delaware Water Gap 
Welcome Center adjacent to I-80 Exit 310. As noted, 
MCTA does have future park-and-ride facilities in 
the strategic planning stages (locations unknown 
at the time of this document). While a park and ride 
lot alone would not meet the project needs, it 
would be considered for implementation as part of 
the project. Depending upon the preferred 
alternative for the project, an opportunity may 
exist within the interchange areas to provide a park 
and ride facility.

Intelligent Transportation Systems (ITS) 
and Incident Management
From an interstate perspective, ITS/incident 
management focuses on managing events that 
could cause rapid system degradation such as 
crashes, construction activity, weather events, or 
planned special events (i.e. racing events at 
Pocono Raceway). 

ITS equipment including CCTV cameras, Dynamic 
Message Signs, and Highway Advisory Radio 
locations are currently in the design stages for 
implementation adjacent/within the project area. 
The District TMC also provides information on 
travel conditions for I-80 for use in the statewide 
511PA website. The website provides information 
on construction activities and incidents that affect 
travel conditions along these roadways. The 
District TMC is also actively involved in incident 
management and has planned diversion routes for 
implementation when incidents close a section of 
I-80. 

While all of these efforts help to better manage the 
roadway from a safety and capacity standpoint, 
they alone do not meet the project needs.

TSM alternatives (when implemented individually 
or in combination with each other) do not satisfy 
the project needs and, therefore, would not be 
considered a viable standalone alternative. 
Intelligent Transportation Systems (ITS) and 
Incident Management strategies discussed for the 
corridor offer significant improvements to roadway 
operations management and are beneficial from a 
safety and capacity standpoint, and should be 
considered for implementation as part of a 
selected alternative.

5.4 ALTERNATIVE A
Meeting Purpose and Needs
Alternative A meets the Purpose and Needs and 
Design Criteria for this project.  It meets all design 
criteria in Appendix I, providing 12-foot shoulders 
and ramps with sufficient acceleration and 
deceleration lengths.  Structures will provide 
minimum 16-foot 6-inch clearances.

Lengthened ramps and weave sections will reduce 
the potential for crashes from insufficient time for 



Pennsylvania Department of Transportation, District 5-0
Federal Highway Administration

78 AECOM

merging or diverging.  Full shoulders will facilitate 
emergency access during incidents, as well as 
traffic clearing during backups.  Reconstructed 
roadway components will minimize potential 
incidents resulting from deteriorated pavement or 
structures.  Therefore, Alternative A meets the 
Safety Need.

By providing a six-lane section, Alternative A meets 
the Congestion need, improving Levels of Service 
to E or better throughout the corridor.  Improved 
ramp and weave lengths further contribute to 
improved operations.

Alternative A consolidates movements to minimize 
access points along the interstate.  This provides 
improved movement for both local and regional 
traffic.  In addition, full connections are provided to 
the local road network at many interchanges.  The 
improved vertical clearance provides compliance 
with STRAHNET requirements.  Therefore, 
Alternative A meets the Mobility Need.

Traffic Performance
Design year daily traffic volumes (2045) were 
developed for Alternative A utilizing a two percent 
yearly growth rate. Alternative A includes removal 
of existing ramps as well as proposed new ramps 
that currently are not provided for. Traffic volume 
assignments for proposed new ramps in Alternative 
A were developed considering both the removal of 
ramps and regional traffic patterns and current 
congested areas. For example, congestion at 
Interchange 302 just west of the project area was 
considered when assigning volumes to the new 
Interchange 303 configuration which provides a full 
movement interchange and also provides for all 
movements at the interchange terminus at SR 611. 
New ramps at Interchange 303 and 304 consider 
traffic that utilizes Business 209 to/from the south 
and Bridge Street to SR 611 and the Stroud Mall 
area. Detailed information on the traffic 
assignments for Alternative A is provided in 
Appendix F.

Summary tables and the detailed capacity/level-
of-service analysis worksheets for the Alternative A 
scenario are contained in Appendix G and H.

Using 2045 design year volumes, all freeway 
segments operate at Level of Service D or better 
during AM peak period, and Level of Service E or 
better during PM peak period. The segment located 
at the west limit of the project (between 
Interchange 302 and 303) experiences Level of 
Service F during PM peak period due to the 
bottleneck condition created at the project limits. 
Compared to the No-Build alternative, this 
alternative provides an improvement in Level of 
Service during peak periods under design year 
conditions.

During PM peak periods, the westbound segments 
between Interchanges 305 to 307 operate at Level 
of Service E due to high volumes in this section of 
I-80 carrying westbound vehicles bound for US209 
southbound access. Under the alternative, this 
westbound section of I-80 (Interchange 305 to 307) 
contains an auxiliary travel lane between the 
Interchange 307 on-ramp and the Interchange 304 
off-ramp.

Ramp merge and diverge analyses indicate all 
merges and diverges will operate at Level of 
Service D or better, with the exception of the merge 
from SR 611 to I-80 westbound (Interchange 303), 
which operates at Level of Service F in the PM 
peak. This is at the project limits where the 
proposed improvements transition to the existing 
two-lanes on I-80.

Weave analyses for this alternative indicate that all 
weaves within the reconstruction area will operate 
at Level of Service D or better, with the exception of 
the Interchange 307 to 308 westbound weave 
section which operates at Level of Service E in the 
PM peak. 

Ramp terminus intersections were found to 
operate at acceptable Level of Service D or better. 
Under this alternative, the analysis suggests 
signalization would be implemented for ramp 
terminus intersections at:

•	Interchange 303 (SR 611/Heller Drive/Exit 303 
Connector Road), 

•	Interchange 304 (West Main Street/US209 
Ramps), 
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•	Interchange 305 (West Main Street/Westbound 
Ramps), 

•	Interchange 307 (Westbound On/Off Ramps) 

At the proposed diamond Interchange 303 (SR 611/
Heller Drive/Exit 303 Connector Road), queuing 
along the northbound approach of the Connector 
Road to SR 611 is anticipated to utilize the entire 
approach distance to the downstream intersection 
with I-80 westbound ramps (approximately 200 
feet) in order to accommodate PM peak hour 
volumes. 

Other ramp termini locations are unsignalized and 
operate at acceptable levels of service. 

Alternative A adequately accommodates future 
traffic volumes and meets the project need to 
alleviate congestion.

Environmental Impacts
Based on the available resource mapping, 
Alternative A would impact approximately 0.8 acre 
of wetland and 1970 linear feet of stream, which 
includes 350 feet of Class A wild trout stream. 
Many of these impacts are the result of widening 
I-80 where streams run parallel and in close 
proximity to the roadway. These impacts also 
include new structures over Pocono Creek west of 
US 209, over McMichael Creek east of Dreher 
Avenue and at SR 191, and over Brodhead Creek. 

Residential property acquisitions would be 
necessary both at the northern edge of Myrtle 
Street and Jamie Court, and also at the 
intersection of Colbert Street and SR 191. 
Commercial acquisitions would be clustered at the 
US 209 (SR 209) ramps as well as Interchange 305.

This alternative does not physically impact any 
known cultural resources, although the effect to 
the New York, Susquehanna, and Western Railroad 
District, which parallels much of the I-80 corridor, 
would need to be assessed.

For a full tabulation of the areal impacts of various 
resources, please see Table 6.1.

5.5 ALTERNATIVE B
Meeting Purpose and Needs
Alternative B meets the Purpose and Needs and 
Design Criteria for this project in the same way 
Alternative A does.  Please refer to Section 5.4 for 
the expanded discussion. 

Traffic Performance
Design year daily traffic volumes (2045) were 
developed for Alternative B utilizing a two percent 
yearly growth rate. Alternative B includes removal 
of existing ramps as well as proposed new ramps 
that currently are not provided for. Traffic volume 
assignments for proposed new ramps were 
developed similar to Alternative A traffic 
assignment methodology. Detailed information on 
the traffic assignments for Alternative B is 
provided in Appendix F.

Summary tables and the detailed capacity/level-
of-service analysis worksheets for the Alternative 
B scenario are contained in Appendix G and H.

Using 2045 design year volumes, all freeway 
segments are expected to operate at Level of 
Service D or better during AM peak period, and 
Level of Service E or better during PM peak period. 
Compared to the No-Build alternative, this 
alternative provides an overall improvement in 
corridor Levels of Service during peak periods 
under design year conditions.

Ramp merges are expected to operate at similar 
conditions to Alternative A, with all merges 
operating at Level of Service D or better, with the 
exception of the merge from SR 611 to I-80 
westbound (Interchange 303), which operates at 
Level of Service F in the PM peak. As noted in 
Alternative A, this is at the project limits where the 
proposed improvements transition to the existing 
two-lanes on I-80.

The proposed improvements include a new 
eastbound on-ramp from Interchange 303 and a 
new off-ramp to Interchange 304 (Route 209 South) 
similar to Alternative A. However, Alternative B 
includes additional conflict points and a weave 
between these two new ramps while Alternative A 
does not since it separates the Exit for Interchange 
304 at the same location as the Exit for Interchange 
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303. The weave analyses for this section indicates 
it will operate at an acceptable LOS C or better. 

Other weave areas in Alternative B operate at Level 
of Service D or better, with the exception of the 
Interchange 307 to 308 westbound weave section 
which operates at Level of Service E in the PM 
peak.

Ramp terminus intersections were found to 
operate at acceptable Level of Service D or better. 
Under this alternative, the analysis suggests 
signalization would be implemented for ramp 
terminus intersections at: 

•	Interchange 303 (SR 611/Heller Drive/Exit 303 
Connector Road), 

•	Interchange 304 (West Main Street/US209 
Ramps), 

•	Interchange 305 (West Main Street/Westbound 
Ramps), 

•	Interchange 307 (Westbound On/Off Ramps) 

Other ramp termini locations are unsignalized and 
operate at acceptable levels of service. 

Alternative B adequately accommodates future 
traffic volumes and meets the project need to 
alleviate congestion.

Environmental Impacts
Wetland impacts for Alternative B are similar to A, 
however stream impacts are reduced over 400 
linear feet. Residential impacts in the Myrtle 
Street/Jamie Court neighborhood appear to be 
avoidable with this alternative. However, two 
additional commercial displacements are added at 
the US 209/SR 209 intersection. Cultural resource 
impacts are similar to Alternative A. (See Table 6.1)

5.6 ALTERNATIVE C
Meeting Purpose and Needs
Alternative C meets the Purpose and Needs and 
Design Criteria for this project in the same way 
Alternative A does.  Please refer to Section 5.4 for 
the expanded discussion. 

Traffic Performance
Design year daily traffic volumes (2045) were 
developed for Alternative C utilizing a two percent 
yearly growth rate. Alternative C includes removal 
of existing ramps as well as proposed new ramps 
that currently are not provided for. Traffic volume 
assignments for proposed new ramps were 
developed similar to Alternative A traffic 
assignment methodology. Detailed information on 
the traffic assignments for Alternative C is 
provided in Appendix F.

Summary tables and the detailed capacity/level-
of-service analysis worksheets for the Alternative C 
scenario are contained in Appendix G and H.

Using 2045 design year volumes, all freeway 
segments are expected to operate at Level of 
Service D or better during AM peak period, and 
Level of Service E or better during PM peak period. 
Compared to the No-Build alternative, this 
alternative provides an overall improvement in 
corridor Levels of Service during peak periods 
under design year conditions. Operationally, the 
Alternative C modified configuration within the 
westbound section between Interchanges 305-304 
is shown to maintain a similar Level of Service to 
Alternative B, with access restricted from 
Interchange 305 westbound entrance ramp to 
US209 Southbound. This traffic movement is 
accommodated further south along Main Street at 
the proposed US209 southbound ramp access from 
West Main Street.

Ramp merges and diverges under Alternative C are 
expected to operate at similar conditions to 
Alternative A, with all merges operating at Level of 
Service D or better, with the exception of the merge 
from SR 611 to I-80 westbound (Interchange 303), 
which operates at Level of Service F in the PM 
peak. As noted in Alternative A, this is at the 
project limits where the proposed improvements 
transition to the existing two-lanes on I-80.

Weave areas in Alternative C operate at Level of 
Service D or better, with the exception of the 
Interchange 307 to 308 westbound weave section 
which operates at Level of Service E in the PM 
peak.
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Ramp terminus intersections were found to 
operate at acceptable Level of Service D or better. 
Under this alternative, the analysis suggests 
signalization would be implemented for ramp 
terminus intersections at:

•	Interchange 303 (SR 611/Heller Drive/Exit 303 
Connector Road), 

•	Interchange 304 (West Main Street/US209 
Ramps), 

•	Interchange 305 (West Main Street/Westbound 
Ramps), 

•	Interchange 307 (Westbound On/Off Ramps) 

Other ramp termini locations are unsignalized and 
operate at acceptable levels of service. 

Alternative C adequately accommodates future 
traffic volumes and meets the project need to 
alleviate congestion.

Environmental Impacts
Impacts for alternative C are consistent with those 
for Alternative A, although stream impacts are 
reduced to approximately 1650 feet. (See Table 6.1)

5.7 ALTERNATIVE F
Meeting Purpose and Needs
Alternative F meets the Purpose and Needs and 
Design Criteria for this project in the same way 
Alternative A does.  Please refer to Section 5.4 for 
the expanded discussion. 

Traffic Performance
Design year daily traffic volumes (2045) were 
developed for Alternative F utilizing a two percent 
yearly growth rate. Alternative F includes removal 
of existing ramps as well as proposed new ramps 
that currently are not provided for. Traffic volume 
assignments for proposed new ramps were 
developed similar to Alternative A traffic 
assignment methodology. Detailed information on 
the traffic assignments for Alternative F is provided 
in Appendix F.

Summary tables and the detailed capacity/level-
of-service analysis worksheets for the Alternative F 
scenario are contained in Appendix G and H.

Using 2045 design year volumes, all freeway 
segments are expected to operate at Level of 
Service D or better during AM peak period, and 
Level of Service E or better during PM peak period. 
Compared to the No-Build alternative, this 
alternative provides an overall improvement in 
corridor Levels of Service during peak periods 
under design year conditions.

Ramp merges and diverges under Alternative F are 
expected to operate at similar conditions to 
Alternative A, with all merges operating at Level of 
Service D or better, with the exception of the merge 
from SR 611 to I-80 westbound (Interchange 303), 
which operates at Level of Service F in the PM 
peak. As noted in Alternative A, this is at the 
project limits where the proposed improvements 
transition to the existing two-lanes on I-80. 

Under this alternative, a partial-diamond 
interchange is proposed at Interchange 303, with 
the westbound ramps terminating directly to SR 
611 as opposed to the Connector Road. The ramp 
terminus intersection at SR 611 includes the 
westbound ramp approach with the opposing 
approach being the trumpet access road connector 
from the remaining Interchange 303 ramps. The 
intersection would be signalized and operates at a 
slightly improved Level of Service B under design 
year volumes when compared to Alternatives A, B, 
and C. However, the northbound approach (I-80 
westbound Exit ramp) will require a 180-foot left 
turn storage. The westbound off-ramp should 
include queue detection to manage ramp volumes 
at the intersection during peak periods. Available 
sight distance on the westbound Exit ramp is also a 
concern under this alternative given the length of 
the peak period queues. Additionally, the 
southbound approach at the intersection will 
require approximately 350 feet of storage to 
adequately accommodate PM peak hour left turn 
volumes. Adequate queue storage is provided by 
the proposed trumpet interchange and lane 
configuration for the southbound approach.
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Other ramp terminus intersections were found to 
operate at acceptable Level of Service D or better. 
Under this alternative, the analysis suggests 
signalization would be implemented for ramp 
terminus intersections at: 

•	Interchange 303 (SR 611/Exit 303 Connector 
Road), 

•	Interchange 304 (West Main Street/US209 
Ramps), 

•	Interchange 305 (West Main Street/Westbound 
Ramps), 

•	Interchange 307 (Westbound On/Off Ramps) 

Other ramp termini locations are unsignalized and 
operate at acceptable levels of service. 

Alternative F adequately accommodates future 
traffic volumes and meets the project need to 
alleviate congestion.

Environmental Impacts
Alternative F results in nearly 150 acres of 
disturbance, including significant cuts into steep 
slopes at Interchange 303. This also results in a 
large area (126 acres) of potentially exposed acid 
rock.

Wetland impacts are consistent with Alternatives A 
through C, however stream impacts are nearly 2300 
linear feet. In addition to the numerous replaced/
added bridges noted under Alternative A, 
Alternative F adds impacts due to the extension of 
the western project limits. 

The most notable impact associated with 
Alternative F is the residential acquisitions 
required in the Myrtle Street/Jamie Court 
community as well as along Bridge Street south of 
I-80. A total of 18 residences are anticipated to be 
acquired with this alternative. Commercial 
impacts, as with the previous alternatives, are 
centered on Interchange 305 and the US 209/SR 
209 intersection. (See Table 6.1)

5.8 ALTERNATIVE G
Meeting Purpose and Needs
Alternative G meets the Purpose and Needs and 
Design Criteria for this project in the same way 
Alternative A does.  Please refer to Section 5.4 for 
the expanded discussion. 

Traffic Performance
Design year daily traffic volumes (2045) were 
developed for Alternative G utilizing a two percent 
yearly growth rate. Alternative G includes removal 
of existing ramps as well as proposed new ramps 
that currently are not provided for. Traffic volume 
assignments for proposed new ramps were 
developed similar to Alternative A traffic 
assignment methodology. Detailed information on 
the traffic assignments for Alternative G is 
provided in Appendix F.

Summary tables and the detailed capacity/level-
of-service analysis worksheets for the Alternative 
G scenario are contained in Appendix G and H.

Using 2045 design year volumes, all freeway 
segments are expected to operate at Level of 
Service D or better during AM peak period, and 
Level of Service E or better during PM peak period. 
Compared to the No-Build alternative, this 
alternative provides an overall improvement in 
corridor Levels of Service during peak periods 
under design year conditions.

Ramp merges and diverges under Alternative G are 
expected to operate at similar conditions to 
Alternative A, with all merges operating at Level of 
Service D or better, with the exception of the merge 
from SR 611 to I-80 westbound (Interchange 303), 
which operates at Level of Service F in the PM 
peak. As noted in Alternative A, this is at the 
project limits where the proposed improvements 
transition to the existing two-lanes on I-80.

Alternative G includes the tight diamond at 
Interchange 303, along with the ‘trumpet’ access 
road connection to SR 611. The ramp terminus 
intersection at SR 611 under this alternative 
operates at a slightly improved Level of Service B 
when compared to Alternative F. The southbound 
approach left-turn storage requirements 
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(approximately 300 feet) are less than Alternative F 
due to the full diamond configuration and removal 
of the westbound Exit ramp leg at the intersection. 
This alternative (tight diamond interchange with 
trumpet connector road) is preferred. 

Other ramp terminus intersections were found to 
operate at acceptable Level of Service D or better. 
Under this alternative, the analysis suggests 
signalization would be implemented for ramp 
terminus intersections at:

•	Interchange 303 (SR 611/Exit 303 Connector 
Road), 

•	Interchange 304 (West Main Street/US209 
Ramps), 

•	Interchange 305 (West Main Street/Westbound 
Ramps), 

•	Interchange 307 (Westbound On/Off Ramps) 

Other ramp termini locations are unsignalized and 
operate at acceptable levels of service. 

Alternative G adequately accommodates future 
traffic volumes and meets the project need to 
alleviate congestion.

Environmental Impacts
Impacts associated with Alternative G are very 
similar to those of F. The most notable difference is 
one less commercial acquisition required. (See 
Table 6.1)

5.9 HIGHWAY IMPROVEMENT TYPICAL 
SECTIONS
The typical sections for the highway improvement 
alternatives are shown on Figures 5.1 and 5.2.  
Included are the existing, construction staging 
(maintaining two lanes in each direction), and the 
proposed final typical section.
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All build alternatives presented in this Phase I 
report meet the project’s Purpose and Needs to 
improve safety, reduce congestion, and increase 
mobility throughout the corridor. 

Neither the No Build nor the TSM alternatives meet 
the Purpose and Needs. While TSM alternatives 
(when implemented alone or in combination) do not 
satisfy the project needs and are not considered a 
viable standalone alternative, Park & Ride 
Facilities, Intelligent Transportation Systems (ITS) 
and Incident Management strategies discussed for 
the corridor offer significant improvements to 
roadway operations management and are 
beneficial from a safety and capacity standpoint, 
and should be considered for implementation as 
part of a selected alternative.

6.1 ENVIRONMENTAL IMPACTS
Based on current information, no notable 
differences in impacts to cultural resources exist 
between the various alternatives. This is subject to 
change if additional NR eligible resources are 
identified during the Phase II investigations. 
Impacts to socioeconomic resources – particularly 
required Right-of-Way acquisitions, show a clear 

difference between Alternatives A, B, and C and F 
and G (see Table 6.1). Alternatives F and G have 
more than double the residential acquisitions of A, 
B, and C, and would have a major impact on the 
Myrtle Street/Jamie Court/Sea Oat Lane 
community. Commercial acquisitions are more 
consistent between the two groups. Within A, B, 
and C, B has the fewest residential losses, but the 
greatest commercial impact of any of the five 
alternatives. Between F and G, there is a variation 
of one commercial property only.

As with the property acquisitions, natural resource 
impacts show a clear increase from Alternatives A, 
B, and C and F and G. Although wetland impacts are 
consistent, stream impacts increase notably, as 
does the overall disturbance area and the potential 
acid rock areas. There are no striking differences 
between F and G. But among A, B, and C, 
Alternative B clearly provides reduced impacts to 
streams as well as the lowest overall disturbance 
area.

6. CONCLUSIONS
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TABLE 6.1 ENVIRONMENTAL IMPACTS

Resource
Alternative

A B C F G H I

Total Area of Disturbance (ac) 135.87 133.72 135.27 146.88 148.43 123.30 121.60
NWI Wetlands (ac) 0.789 0.785 0.790 0.781 0.781 1.170 1.020
Waterways (linear ft) 1,966.67 1,507.65 1,632.14 2,263.17 2,263.17 1,681.02 2,004.45
Class "A" Trout Stream-Pocono Ck (linear ft) 350.80 305.60 350.21 332.80 332.80 224.75 241.34
FEMA 100yr Floodplain (ac) 9.91 9.84 11.45 12.04 12.04 7.88 8.20
FEMA Floodway (ac) 3.69 3.72 3.67 3.71 3.71 3.27 3.29
Potential Acid Producing Sulfide Materials (ac) 118.93 118.42 118.60 126.26 127.57 106.07 104.12
Landuse-Government Service (ac) 0.56 0.50 0.56 0.27 0.27 1.70 0.45
Landuse-Industrial (ac) 0.37 0.20 0.37 0.15 0.15 0.01 0.01
Landuse-Public Recreation (ac) 0.18 0.18 0.19 0.19 0.19 0.18 0.18
Landuse-Residential (ac) 4.19 4.30 3.93 5.64 5.64 5.16 3.63
Landuse-Retail & Services (ac) 9.46 8.76 9.24 8.60 8.13 6.28 5.18
Steep Slope (15% and Greater) (ac) 6.19 5.69 5.87 8.54 8.54 6.26 7.69
ROW Acquisition - Residential (parcels) 8 4 8 18 18 11 12
ROW Acquisition - Commercial (parcels) 6 8 6 7 6 9 8

Data based on a 20-foot buffer from Proposed Edge of Shoulder 

6.2 PHASE II ALTERNATIVE CONCLUSIONS
The engineering alternatives presented in Section 
5, which have been developed based on LiDAR 
contouring and aerial information provided by 
Pennsylvania Spatial Data Access (PASDA) satisfy 
the purpose and needs of the project. They also 
meet the design criteria and avoid the need for 
design exceptions. Some alternatives have more 
favorable geometric features such as flatter 
horizontal curvature or have improved safety 
options as a result of bypass exits and braided 
ramps eliminating weaving. (See Table 6.2) 

Some alternatives would require more Right-of-Way 
acquisition than others. However, right-of-way, as 
with all other impacts, would be further 
investigated in the Phase II analysis. For example, 
Alternatives F and G require more Right-of-Way 
acquisition east of Exit 304 because the mainline 
alignment is shifted to the south to avoid impacts 
to Pocono Creek and flattened in order to provide a 
more comfortable ride. These can be looked at in 
Phase II to balance engineering considerations with 
right-of-way and environmental impacts. 

As noted in Table 6.2, many of the evaluation 
criteria for each highway build alternative are 

similar.  Each highway build alternative meets the 
project purpose and needs, including providing 
geometry that meets current design criteria with 
no design exceptions anticipated.  Each highway 
build alternative accommodates future traffic with 
a LOS E or better at all mainline sections, weave 
sections, ramps, and ramp termini intersections. 

Each highway build alternative provides improved 
system continuity through full movement 
interchanges.  While this adds additional ramps, 
the use of auxiliary lanes/roadways minimizes the 
number of additional conflict points along the I-80 
mainline.  The highest volume ramp is I-80 
westbound to SR 209 southbound and weaving is 
eliminated or handled through the use of the 
auxiliary roads.

Alternatives A and C provides for “Good” system 
continuity while Alternative B provides only “Fair” 
system continuity since the auxiliary lanes and 
connections add conflict points and an additional 
weave location. 

Alternative F and G are similar, however, Alternative 
G is considered better due to interchange 303 
diamond configuration  which is better for driver 
expectations than the Alternative F configuration.
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Based on the preliminary designs and impact 
analyses to date, Alternatives A and G appear to 
provide improved engineering features while 
balancing environmental and right-of-way impacts 
and costs. While all alternatives meet the overall 
project needs, Alternative A provides a greater level 
of safety improvement by eliminating the conflicts 
associated with the weaves near Exit 304. And 
among Alternatives A, B, and C, A provides the 
median environmental impacts and costs. 
Likewise, both Alternatives F and G meet the 
project needs including improving system 
continuity by providing all movements at Exit 303. 
Alternative G, however, includes a design which 
better meets driver expectations by providing 
direct connections through the diamond 
interchange. 

Alternatives H and I were developed to retain the 
current ramp movements at Exit 305 and 
incorporate the concept of a collector-distributor 
roadway between Exits 305 and 306. However, both 
Alternatives H and I provide only “Fair” system 
continuity as the ramp connection from Main 
Street to access US-209 Southbound is eliminated.

The relative merits of each alternative will continue 
to be evaluated as additional engineering and 
resource information is obtained, and as public 
input is received.

TABLE 6.2 COMPARISON MATRIX

Engineering and Traffic
Highway Improvement Alternative

No-Build A B C F G H I

Meets Purpose and Needs No Yes Yes Yes Yes Yes Yes Yes
Meets Min Accel Decel 
Lane Length No Yes Yes Yes Yes Yes Yes Yes

Meets Min Superelevation 
Required No Yes Yes Yes Yes Yes Yes Yes

Meets Vertical Clearance No Yes Yes Yes Yes Yes Yes Yes
Meets Horizontal 
Clearance No Yes Yes Yes Yes Yes Yes Yes

Requires Design 
Exception - No No No No No No No

System Continuity and 
Connections Poor Good Fair Good Good Good Fair Fair

Bypass Ramp Design 
(locations) Poor (0) Good (2) Fair (1) Good (2) Good (2) Good (2) Fair (1) Fair (0)

Mainline Weaving 
(locations) Poor (2) Good (4)* Fair (5)* Good (4)* Good (4)* Good (4)* Good (4)* Good (4)*

Safety Poor Good Fair Good Good Good Good Good
Geometric Curvature Fair Fair Fair Fair Good Good Fair Fair
Meets Traffic Criteria No Yes Yes Yes Yes Yes Yes Yes
LOS (2045) Poor Good Good Good Good Good Good Good
Construction Cost ($in 
thousands) $0 $568,956 $584,984 $580,661 $542,765 $535,166 $402,768 $403,261

Right-of-Way Cost ($ in 
thousands) $0 $9,331 $9,126 $9,466 $10,901 $10,807 $8,346 $7,972

Utility Cost ($ in 
thousands) $0 $934 $913 $947 $1,091 $1,081 $835 $798

Design Cost ($ in 
thousands) $0 $56,896 $58,499 $58,067 $54,277 $53,517 $40,277 $40,327

See Appendices K and L for cost estimate worksheets
* Weaving via long auxiliary lanes
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On November 20, 2013, a coordination meeting was 
conducted with representatives from FHWA and 
PennDOT to review the traffic comments to the 
Phase I Report.  The outcome of the meeting was to 
develop additional design alternatives that 
incorporated the concept of a collector-distributor 
roadway between Exits 305 and 306, as well as an 
alternative that retains the current ramp 
movements at Exit 305.  Alternatives H and I have 
been developed to incorporate these concepts.  
Included within this Section of the report is the 
information related to Alternatives H and I.

7.1 ADDITIONAL HIGHWAY IMPROVEMENT 
ALTERNATIVES
This supplements Section 3.3 of the Phase I 
Alternatives Analysis Report.

Alternative H
In comparison to Alternate A, Alternate H is a 
scaled back version which closely resembles the 
current interchange configurations while improving 
upon the existing movements. Minor alignment 
modifications were introduced to bring the corridor 
up to current design standards and to minimize 
impacts to adjacent properties and 
environmentally sensitive areas. This alternative 
does not significantly deviate from the existing 
footprint of I-80. The interchange modifications are 
as follows:

SR 611 Interchange (Exit 303): As compared to the 
existing interchange configuration this alternative 
incorporates improvements to Exit 303 including; 
adding an EB entrance ramp and WB exit ramp and 
improving traffic movements and conditions at the 
SR 611 intersection. Realignment of the existing 
driveway to the maintenance yard is necessary to 
accommodate the I-80 WB entrance ramp 
improvements.

US 209/Business 209/Dreher Avenue Interchanges 
(Exits 304, 305, and 306): As compared to the 
existing interchange configuration this alternative 
improves the existing movements at Exit 304 by 
eliminating the safety issue of the weave 
movement between Exits 304 and 305; however, 
this alternative removes the option of entering I-80 
WB at Business 209 and exiting at Exit 305 for SR 
209 SB. Business 209 no longer has a connection 
with SR 209 SB by way of I-80; Schafer’s 
Schoolhouse Road, located 1-3/4 miles southward, 
would need to be utilized to make this movement. 
Outside of this change, all other existing 
movements have been maintained and the ramp 
geometrics were improved to current design 
criteria standards.

Exit 305 maintains all existing movements and 
incorporates geometric improvements to meet 
current design criteria. This alternative also 
incorporates a collector-distributor road on both 

7. ADDENDUM
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the north and south sides of I-80 between Business 
209 and Dreher Avenue. Additional local road 
improvements will be necessary to facilitate the 
new CD road to the north.

SR 191 Interchange (Exit 307): This alternative is 
the same as Alternative A. 

TABLE 7.1 RAMP NAMES AND 
CORRESPONDING MOVEMENTS

RAMP MOVEMENT

Ramp A I-80 Eastbound to SR 611
Ramp B SR 611 to I-80 Eastbound
Ramp C I-80 Westbound to SR 611
Ramp D SR 611 to I-80 Westbound
Ramp G I-80 Westbound to SR 209 Southbound
Ramp H SR 209 Northbound to I-80 Eastbound

Ramp M Dreher Ave to Business 209/Business 209 to 
I-80 Westbound

Ramp N I-80 Eastbound to Business 209

Ramp O Business 209 to Dreher Ave/Dreher Ave to 
I-80 Eastbound

Ramp P I-80 Westbound to Dreher Ave
Ramp Q I-80 Eastbound to SR 611 (Park Ave)
Ramp R SR 191 to I-80 Westbound
Ramp S I-80 Westbound to SR 191
Ramp T SR 191 to I-80 Eastbound
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Alternative I
In comparison to Alternative A, Alternative I is a 
scaled back version which resembles the current 
interchange configurations while consolidating and 
improving upon the existing movements. Minor 
alignment modifications were introduced to bring 
the corridor up to current design standards and to 
minimize impacts to adjacent properties and 
environmentally sensitive areas. The alternative 
does have several impacts to environmental 
features that will be evaluated further as the 
design is progressed. The interchange 
modifications are as follows:

SR 611 Interchange (Exit 303): As compared to the 
existing interchange configuration this alternative 
incorporates improvements to Exit 303 including; 
adding an EB entrance ramp and WB exit ramp and 
improving traffic movements and conditions at the 
SR 611 intersection. The loop ramp configuration of 
the connector road provides additional vehicle 
queue length and free flow movements to/from SR 
611 which will help accommodate for future 
residential and commercial growth of the 
surrounding area.

US 209/Business 209/Dreher Avenue Interchanges 
(Exits 304, 305, and 306): As compared to the 
existing interchange configuration this alternative 
improves the existing movements at Exit 304 by 
eliminating the safety issue of the weave 
movement between Exits 304 and 305; however, 
this alternative removes the option of entering I-80 
WB at Business 209 and exiting at Exit 305 for SR 
209 SB. Business 209 no longer has a connection 
with SR 209 SB by way of I-80; Schafer’s 
Schoolhouse Road, located 1-3/4 miles southward, 
would need to be utilized to make this movement. 
Outside of this change, all other existing 
movements have been maintained and the ramp 
geometrics were improved to current design 
criteria standards.

Exit 305 maintains all existing movements and 
incorporates a collector distributor road to the 
south of I-80 to facilitate traffic between Business 

209 and Dreher Avenue. This CD road has been 
implemented to allow for the removal of Exit 306. 

In comparison to the other alternatives this 
interchange configuration has additional impacts 
to adjacent properties and environmentally 
sensitive areas that will need to be evaluated 
further as the design is progressed.

Exit 306 has been removed and the existing 
movements at Exit 306 have been consolidated 
with Exit 305.  All the same existing movements for 
Exit 306 will be provided at Exit 305; however there 
is no longer direct access from I-80 WB to Dreher 
Avenue.

SR 191 Interchange (Exit 307): This alternative is 
the same as Alternative A. 

TABLE 7.2 RAMP NAMES AND 
CORRESPONDING MOVEMENTS

RAMP MOVEMENT

Ramp A I-80 Eastbound to SR 611
Ramp B SR 611 to I-80 Eastbound
Ramp C I-80 Westbound to SR 611
Ramp D SR 611 to I-80 Westbound
Ramp G I-80 Westbound to SR 209 Southbound
Ramp H SR 209 Northbound to I-80 Eastbound
Ramp M Business 209 to I-80 Westbound
Ramp N I-80 Eastbound to Business 209
Ramp O Business 209/Dreher Ave to I-80 Eastbound
Ramp P I-80 Westbound to Business 209
Ramp Q I-80 Eastbound to SR 611 (Park Ave)
Ramp R SR 191 to I-80 Westbound
Ramp S I-80 Westbound to SR 191
Ramp T SR 191 to I-80 Eastbound
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7.2 PRELIMINARY ALTERNATIVE 
ASSESSMENTS—ALTERNATIVE H
This supplements Section 5 of the Phase I 
Alternatives Analysis Report.

Meeting Purpose and Needs
Alternative H meets the Purpose and Needs and 
Design Criteria for this project. It meets all design 
criteria in Appendix I thus providing 12-foot 
shoulders and a six-lane section. The six-lane 
section is warranted based on the developed 
construction staging scheme and results of the 
2045 No-Build analysis which indicated that the 
majority of the corridor operates at LOS F with the 
existing two lane sections of I-80 in each direction.

While the proposed acceleration and deceleration 
lane lengths meet AASHTO requirements, the 
distance between successive ramps has also been 
updated to meet AASHTO and PennDOT design 
criteria. This will minimize traffic congestion by 
providing sufficient lengths for weaving. All 
proposed bridges over I-80 meet the minimum 
vertical distance of 16’-0” as required by 
STRAHNET. The horizontal clearance will provide 14 
feet as required by PennDOT design criteria. 
Superelevations are revised to meet current design 
standards eliminating the safety concerns.

Roadside safety measures will also meet current 
design standards. System continuity is also 
enhanced by providing full movements on 
Interchange 303. All existing ramp movements are 
maintained except the Main Street on-ramp to I-80 
westbound which does not provide access to SR 
209 southbound.  The Main Street on-ramp to I-80 
eastbound connects to Dreher Avenue and 
combines with the Dreher Avenue on-ramp.  The 
Main Street off-ramp from I-80 westbound is 
combined with the Dreher Avenue exit.  A connector 
road is provided between Dreher Avenue and Main 
Street.  These connections allow these ramps to be 
located further from the high volume US 209 
ramps.  Exit 307 did not allow for a full movement 
diamond interchange due to the newly built bridge 
abutment location at SR 611 however, a fourth 
movement is provided just west of the interchange.

Traffic Performance
Design year daily traffic volumes (2045) were 
developed for Alternative H utilizing a two percent 
yearly growth rate. As noted above, Alternative H 
includes the removal of an existing ramp 
connection, combining existing ramp entrances 
and exits, connector roads, as well as proposed 
new ramps that currently are not provided for at 
Interchange 303. Traffic volume assignments for 
proposed new ramps in Alternative H were 
developed considering both the removal of ramps 
and regional traffic patterns and current congested 
areas. For example, congestion at Interchange 302 
just west of the project area was considered when 
assigning volumes to the new Interchange 303 
configuration which provides a full movement 
interchange and also provides for all movements at 
the interchange terminus at SR 611. New ramps at 
Interchange 303 consider traffic that utilizes 
Business 209 to/from the south and Bridge Street 
to SR 611 and the Stroud Mall area. Detailed 
information on the traffic assignments for 
Alternative H is provided in Appendix L.

Using 2045 design year volumes, all freeway 
segments operate at Level of Service D or better 
during AM peak period, and Level of Service E or 
better during PM peak period. The segment located 
at the west limit of the project (between 
Interchange 302 and 303) experiences Level of 
Service F during PM peak period due to the 
bottleneck condition created at the project limits. 
Compared to the No-Build alternative, this 
alternative provides an improvement in Level of 
Service during peak periods under design year 
conditions.

During AM and PM peak periods, the westbound 
segments between Interchanges 306 to 307 
operate at Level of Service E due to high volumes in 
this section of I-80 carrying westbound vehicles 
bound for US209 southbound access. Under the 
alternative, this westbound section of I-80 
(Interchange 306 to 307) contains an auxiliary travel 
lane between the Interchange 307 on-ramp and the 
Interchange 306 off-ramp.  Under this alternative, 
the Interchange 306 off-ramp also includes the 
Main Street exiting traffic which uses a connector 
road between Dreher Avenue and Main Street.  
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Ramp merge and diverge analyses indicate all 
merges and diverges will operate at Level of 
Service D or better, with the exception of the 
diverge from I-80 westbound to Dreher Avenue/
Main Street which operates at Level of Service E in 
the PM peak; and the merge from SR 611 to I-80 
westbound (Interchange 303), which operates at 
Level of Service F in the PM peak. This is at the 
project limits where the proposed improvements 
transition to the existing two-lanes on I-80.

Weave analyses for this alternative indicate that all 
weaves within the reconstruction area will operate 
at Level of Service D or better, with the exception of 
the Interchange 307 to 308 westbound weave 
section which operates at Level of Service E in the 
PM peak.

Ramp terminus intersections were found to 
operate at acceptable Level of Service D or better. 
Under this alternative, the analysis suggests 
signalization would be implemented for ramp 
terminus intersections at:

•	Interchange 303 (SR 611/Heller Drive/Exit 303 
Connector Road),

•	Interchange 305 (West Main Street/Westbound 
Ramps / WB Connector Road),

•	Interchange 305 (West Main Street/Eastbound 
Ramps / EB Connector Road),

•	Interchange 306 (Dreher Avenue /Westbound 
Ramps/ WB Connector Road),

•	Interchange 307 (Westbound On/Off Ramps)

At the proposed diamond Interchange 303 (SR 611/
Heller Drive/Exit 303 Connector Road), queuing 
along the northbound approach of the Connector 
Road to SR 611 is anticipated to utilize the entire 
approach distance to the downstream intersection 
with I-80 westbound ramps (approximately 200 
feet) in order to accommodate PM peak hour 
volumes.

Other ramp termini locations are unsignalized and 
operate at acceptable levels of service. Summary 
tables and the detailed capacity/level of-service 
analysis worksheets for the Alternative H scenario 
are contained in Appendix L.  

The Main Street westbound ramp provides access 
to I-80 only and not to US 209 southbound.  
Additional traffic is expected to utilize Main Street 
south of I-80 to access US 209 southbound at the 
signalized intersection of US 209 /Schafers 
Schoolhouse Road.  Main Street traffic is also 
anticipated to be reduced between the I-80 ramps 
and Bridge Street due to the new ramps at 
Interchange 303.  The overall change in traffic on 
Main Street between I-80 ramps and Bridge Street 
is negligible (the increase due to no US 209 access 
is offset by the decrease due to the new 
Interchange 303 ramps).   

Alternative H adequately accommodates future 
traffic volumes and meets the project need to 
alleviate congestion.

Environmental Impacts
Although Alternative H represents a scaled-back 
alternative in comparison to those previously 
proposed, some anticipated impacts are actually 
projected to increase.  The increased size of the 
loop ramp at Exit 305 accounts for much of this.  
Both wetland and residential impacts are likely to 
be greater due to this design element.  To a degree 
these are offset by the reduced cross section of 
the mainline, but not entirely.  Commercial 
properties benefit more from the reduced width, 
with several fewer anticipated impacts.

7.3 PRELIMINARY  ALTERNATIVE 
ASSESSMENTS—ALTERNATIVE I
This supplements Section 5 of the Phase I 
Alternatives Analysis Report.

Meeting Purpose and Needs
Alternative I meets the Purpose and Needs and 
Design Criteria for this project. It meets all design 
criteria in Appendix I thus providing 12-foot 
shoulders and a six-lane section. The six-lane 
section is warranted based on the developed 
construction staging scheme and results of the 
2045 No-Build analysis which indicated that the 
majority of the corridor operates at LOS F with the 
existing two lane sections of I-80 in each direction.
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While the proposed acceleration and deceleration 
lane lengths meet AASHTO requirements, the 
distance between successive ramps has also been 
updated to meet AASHTO and PennDOT design 
criteria. This will minimize traffic congestion by 
providing sufficient lengths for weaving. All 
proposed bridges over I-80 meet the minimum 
vertical distance of 16’-0” as required by 
STRAHNET. The horizontal clearance will provide 14 
feet as required by PennDOT design criteria. 
Superelevations are revised to meet current design 
standards eliminating the safety concerns.

Roadside safety measures will also meet current 
design standards.  Existing ramp movements are 
maintained except the following:

•	Main Street on-ramp to I-80 westbound which 
does not provide access to SR 209 southbound.  

•	Dreher Avenue westbound off-ramp 

•	Dreher Avenue eastbound on-ramp 

The I-80 eastbound on and off-ramp at Main Street 
(Exit 305) do not connect directly to Main Street.  
These ramps terminate at a new connector road 
between Main Street and Dreher Avenue.  Current 
motorists using the Dreher Avenue eastbound 
on-ramp would be able to utilize the new connector 
road to access the I-80 eastbound on-ramp. 
Current motorists using the Dreher Avenue 
westbound exit would be able to utilize the next 
exit at Main Street and turn left or right to access 
their destination on Main Street or Dreher Avenue 
via the new connector road.  System continuity is 
also enhanced by providing full movements on 
Interchange 303.  Exit 307 did not allow for a full 
movement diamond interchange due to the newly 
built bridge abutment location at SR 611 however, a 
fourth movement is provided just west of the 
interchange.

Traffic Performance
Design year daily traffic volumes (2045) were 
developed for Alternative H utilizing a two percent 
yearly growth rate. As noted above, Alternative I 
includes the removal of existing ramps, combining 
existing ramp entrances and exits with a new 
connector road, as well as proposed new ramps 
that currently are not provided for at Interchange 

303. Traffic volume assignments for proposed new 
ramps in Alternative I were developed considering 
both the removal of ramps and regional traffic 
patterns and current congested areas. For 
example, congestion at Interchange 302 just west 
of the project area was considered when assigning 
volumes to the new Interchange 303 configuration 
which provides a full movement interchange and 
also provides for all movements at the interchange 
terminus at SR 611. New ramps at Interchange 303 
consider traffic that utilizes Business 209 to/from 
the south and Bridge Street to SR 611 and the 
Stroud Mall area. Detailed information on the 
traffic assignments for Alternative I is provided in 
Appendix L.

Using 2045 design year volumes, all freeway 
segments operate at Level of Service D or better 
during AM peak period, and Level of Service E or 
better during PM peak period. The segment located 
at the west limit of the project (between 
Interchange 302 and 303) experiences Level of 
Service F during PM peak period due to the 
bottleneck condition created at the project limits. 
Compared to the No-Build alternative, this 
alternative provides an improvement in Level of 
Service during peak periods under design year 
conditions.

During AM and PM peak periods, the westbound 
segments between Interchanges 306 to 307 
operate at Level of Service E due to high volumes in 
this section of I-80 carrying westbound vehicles 
bound for US209 southbound access. Under the 
alternative, this westbound section of I-80 
(Interchange 305 to 307) contains an auxiliary travel 
lane between the Interchange 307 on-ramp and the 
Interchange 305 off-ramp.

Ramp merge and diverge analyses indicate all 
merges and diverges will operate at Level of 
Service D or better, with the exception of the 
diverge from I-80 westbound to  Interchange 305 
- Main Street which operates at Level of Service E 
in the PM peak; and the merge from SR 611 to I-80 
westbound (Interchange 303), which operates at 
Level of Service F in the PM peak. This is at the 
project limits where the proposed improvements 
transition to the existing two-lanes on I-80.
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Weave analyses for this alternative indicate that all 
weaves within the reconstruction area will operate 
at Level of Service D or better, with the exception of 
the Interchange 307 to 308 westbound weave 
section which operates at Level of Service E in the 
PM peak.

Ramp terminus intersections were found to 
operate at acceptable Level of Service D or better. 
Under this alternative, the analysis suggests 
signalization would be implemented for ramp 
terminus intersections at:

•	Interchange 303 (SR 611/Heller Drive/Exit 303 
Connector Road),

•	Interchange 305 (West Main Street/Westbound 
Ramps),

•	Interchange 307 (Westbound On/Off Ramps)

At the proposed diamond Interchange 303 (SR 611/
Heller Drive/Exit 303 Connector Road), queuing 
along the northbound approach of the Connector 
Road to SR 611 is anticipated to utilize the entire 
approach distance to the downstream intersection 
with I-80 westbound ramps (approximately 200 
feet) in order to accommodate PM peak hour 
volumes.

Other ramp termini locations are unsignalized and 
operate at acceptable levels of service. Summary 
tables and the detailed capacity/level of-service 
analysis worksheets for the Alternative I scenario 
are contained in Appendix L.  

The Main Street westbound ramp provides access 
to I-80 only and not to US 209 southbound.  
Additional traffic is expected to utilize Main Street 
south of I-80 to access US 209 southbound at the 
signalized intersection of US 209 /Schaefer’s 
Schoolhouse Road.  Main Street traffic is also 
anticipated to be reduced between the I-80 ramps 
and Bridge Street due to the new ramps at 
Interchange 303.  The overall change in traffic on 
Main Street between I-80 ramps and Bridge Street 
is negligible (the increase due to no US 209 access 
is offset by the decrease due to the new 
Interchange 303 ramps).   

Alternative I adequately accommodates future 
traffic volumes and meets the project need to 
alleviate congestion.

Environmental Impacts
The impacts associated with Alternative I are 
similar to H, although there are some notable 
differences.  The connector road to Dreher Avenue 
results in additional stream and floodplain 
impacts, and additional residential impacts.  
Wetland and commercial impacts, however, are 
reduced slightly.
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Interstate 80 Reconstruction 
Narrative Summary 

Data Collection through Existing Conditions Analysis 
July 15, 2013 

 
Tasks associated with scheduling the project traffic data collection were performed in March 
2013.  A typical week with no holidays or special events was identified early enough in the 
month of April so as to allow adequate time for recount during the academic semester (if 
needed as a result of equipment malfunction).  PennDOT personnel and local authorities were 
notified of the scheduled week of data collection.  Tri-State Traffic Data, Inc. was responsible 
for the field traffic data collection. 
 
Tube, video, and radar technology alternatives were evaluated for collecting traffic data on 
Interstate 80.  Considerations included costs, limitations of the methods, and physical 
constraints at the count sites.  PennDOT’s permanent count station was not available due to 
the loops being inactive at the time of the data collection.  It was determined that Wavetronix 
radar would be utilized for obtaining volume counts on the interstate.  Because this method is 
less accurate for classifying vehicles, historical vehicle classification data was provided by the 
PennDOT Bureau of Planning and Research.  Tube counters were employed for all non-
interstate roadway count locations.   
 
Continuous automatic traffic counts were obtained on the following project area roadways for 
the one week period from Thursday, April 4, 2013 through Thursday, April 11, 2013: 
 

1. Interstate 80 west of Interchange 303 
2. Interstate 80 eastbound off ramp to SR 611 
3. Interstate 80 westbound on ramp from SR 611 
4. SR 611 east of the Interstate 80 ramps 
5. Interstate 80 westbound off ramp to SR 209 
6. Interstate 80 eastbound on ramp from SR 209 
7. West Main Street (SR 2012/BR 209) east of the SR 209 overpass 
8. Interstate 80 eastbound off ramp to West Main Street (SR 2012/BR 209) 
9. Interstate 80 eastbound on ramp from West Main Street (SR 2012/BR 209) 
10. Interstate 80 westbound off ramp to West Main Street (SR 2012/BR 209) 
11. Interstate 80 westbound on ramp from West Main Street (SR 2012/BR 209) 
12. West Main Street (SR 2012/BR 209) east of the Interstate 80 ramps 
13. Interstate 80 eastbound on ramp from Dreher Avenue (SR 2004) 
14. Interstate 80 westbound off ramp to Dreher Avenue (SR 2004) 
15. Dreher Avenue (SR 2004) between the Interstate 80 ramps 
16. Interstate 80 eastbound on ramp from Park Avenue (SR 611) 
17. Interstate 80 eastbound off ramp to Park Avenue (SR 611) 
18. Interstate 80 westbound on ramp from Broad Street (SR 191) 
19. Interstate 80 westbound off ramp to Broad Street (SR 191) 
20. Park Avenue (SR 611) north of the Interstate 80 ramps 
21. Broad Street (SR 191) south of the Interstate 80 ramps 



22. Colbert Street 
23. Lenox Street 
24. Interstate 80 east of Interchange 307 

 
Manual turning movement counts were conducted using a combination of personnel and video 
cameras for the twelve hour period from 6:30 A.M. to 6:30 P.M. on Friday, April 5, 2013 at the 
following unsignalized intersections: 
 

1. SR 611 and Interstate 80 eastbound off ramp 
2. SR 611 and Interstate 80 westbound on ramp 
3. SR 611 and Shoppes at Stroud side road 
4. West Main Street (SR 2012/BR 209) and Interstate 80 eastbound ramps 
5. West Main Street (SR 2012/BR 209) and Interstate 80 westbound ramps 
6. Dreher Avenue (SR 2004) and Interstate 80 eastbound on ramp 
7. Dreher Avenue (SR 2004) and Interstate 80 westbound off ramp 
8. Park Avenue (SR 611) and Interstate 80 eastbound ramps/Barry Street 
9. Broad Street (SR 191) and Interstate 80 westbound ramps 

 
Traffic counts were collected at the signalized project area intersections in Stroud Township 
and Stroudsburg Borough in fall 2010 as part of PennDOT’s NEPA 611 CCIP Phase II traffic signal 
upgrade project.  Opening year 2012 peak hour traffic volumes were developed for that project 
by applying a growth rate to the year 2010 volumes at a time when actual traffic growth was 
nonexistent or decreasing.  The year 2012 volumes from the CCIP Phase II project were 
compared to the year 2013 volumes at adjacent intersections (obtained for this Interstate 80 
project) and it was found that the volumes from the CCIP Phase II project were generally of the 
same order of magnitude or higher.  Thus, no adjustments were made to the year 2012 
volumes to establish the existing year 2013 peak hour volumes at the signalized intersections. 
 
Traffic volume maps were prepared depicting existing daily, A.M. peak hour, and P.M. peak 
hour volumes in the project area.  Existing annual average daily traffic volumes for the 
roadways were calculated by taking the average weekday (Monday through Friday) volume and 
multiplying it by the applicable traffic pattern group factor for April day of month in Table 355 
of 2011 Pennsylvania Traffic Data (PennDOT Pub. 601, August, 2012).  
   
Existing A.M. and P.M. peak hour Levels of Service for unsignalized intersections, freeway 
segments, ramp merges and diverges, and weaving were determined in accordance with 
procedures defined in the Highway Capacity Manual (Transportation Research Board, 2010) 
using the Highway Capacity Software HCS 2010 program.  For signalized intersections, the 
Synchro models developed for PennDOT’s NEPA 611 CCIP Phase II project were updated to 
Version 8 of the software.  Timings were verified relative to the current traffic signal permit 
plans.  The HCM 2010 signalized intersection capacity analysis output of Synchro was utilized to 
obtain Levels of Service, except for locations with overlap phasing, exclusive pedestrian phases, 
more than four approaches, or detection farther than 20 feet from the stop bar.  As the HCM 
2010 methodology does not support these conditions, the Levels of Service generated by 
Synchro were reported. 
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EXISTING PEAK HOUR LEVELS OF SERVICE 
FREEWAY SEGMENTS 

 

Location 
Existing Year 2013  

A.M. Peak Hour  
LOS/Density 

(pc/mi/ln) 

Existing Year 2013  
P.M. Peak Hour  

LOS/Density 
(pc/mi/ln) 

I-80 EB between Int. 303 and 304 B (12.5) B (16.2) 
I-80 EB between Int. 304 and 305 C (21.2) C (24.0) 
I-80 EB between Int. 305 and 306 C (21.9) C (23.1) 
I-80 EB between Int. 306 and 307 C (23.9) C (23.2) 
I-80 WB between Int. 303 and 304 A (10.4) C (22.6) 
I-80 WB between Int. 304 and 305 B (15.7) E (39.2) 
I-80 WB between Int. 305 and 306 B (15.9) E (39.7) 
I-80 WB between Int. 306 and 307 B (16.9) E (42.5) 

 
  



 
 

EXISTING PEAK HOUR LEVELS OF SERVICE 
RAMP MERGES 

 

Location 
Existing Year 2013  

A.M. Peak Hour  
LOS/Density 

(pc/mi/ln) 

Existing Year 2013  
P.M. Peak Hour  

LOS/Density 
(pc/mi/ln) 

I-80 EB Int. 304 from Rt. 209 C (21.6) C (24.7) 
I-80 EB Int. 305 from W. Main St. C (26.9) D (28.8) 
I-80 EB Int. 306 from Dreher Ave. D (28.3) D (29.0) 
I-80 EB Int. 307 from Park Ave. C (26.1) C (27.0) 
I-80 WB Int. 303 from Rt. 611 B (11.1) C (24.4) 
I-80 WB Int. 307 from Broad St. C (22.4) E (40.2) 

 
 

EXISTING PEAK HOUR LEVELS OF SERVICE 
RAMP DIVERGES 

 

Location 
Existing Year 2013  

A.M. Peak Hour  
LOS/Density 

(pc/mi/ln) 

Existing Year 2013  
P.M. Peak Hour  

LOS/Density 
(pc/mi/ln) 

I-80 EB Int. 303 to Rt. 611 B (14.9) B (20.0) 
I-80 EB Int. 305 to W. Main St. D (28.0) D (30.8) 
I-80 EB Int. 307 to Park Ave. D (30.8) D (30.1) 
I-80 WB Int. 305 to W. Main St. C (22.3) E (42.0) 
I-80 WB Int. 306 to Dreher Ave. C (23.3) E (43.2) 
I-80 WB Int. 307 to Broad St. C (22.5) E (41.7) 

 
 

EXISTING PEAK HOUR LEVELS OF SERVICE 
WEAVING SEGMENT 

 

Location 
Existing Year 2013  

A.M. Peak Hour  
LOS/Density 

(pc/mi/ln) 

Existing Year 2013  
P.M. Peak Hour  

LOS/Density 
(pc/mi/ln) 

I-80 WB Int. 305 to 304 B (12.1) D (28.2) 
 
 
 



 
 

EXISTING PEAK HOUR LEVELS OF SERVICE 
UNSIGNALIZED INTERSECTIONS 

 

Intersection 
Existing Year 2013  

A.M. Peak Hour  
LOS/Delay 
(seconds) 

Existing Year 2013  
P.M. Peak Hour  

LOS/Delay 
(seconds) 

Int. 303 – SR 611 and I-80 EB Off Ramp 
I-80 Off Ramp NB right B (14.7) C (18.9) 

Overall Intersection A (2.1) A (2.6) 
Int. 303 – SR 611 and Shopping Ctr. Side Rd. 

SR 611 EB left A (9.8) B (11.0) 
Shopping Center Rd. SB left/right B (13.1) C (15.7) 

Overall Intersection A (0.3) A (0.4) 
Int. 305 – W. Main St. and I-80 EB Ramps 

W. Main St. WB left/thru A (9.5) A (9.9) 
I-80 Off Ramp NB left/right B (11.6) C (15.7) 

Overall Intersection A (6.1) A (7.6) 
Int. 305 – W. Main St. and I-80 WB Ramps 

W. Main St. EB left/thru A (9.6) B (11.9) 
I-80 Off Ramp SB left/right B (11.3) C (22.0) 

Overall Intersection A (5.9) A (8.2) 
Int. 306 – Dreher Ave. and I-80 EB On Ramp 

Dreher Ave. WB left/thru A (8.9) A (8.8) 
Overall Intersection A (3.5) A (5.7) 
Int. 306 – Dreher Ave. and I-80 WB Off Ramp 

I-80 Off Ramp NB left/right A (9.4) A (9.8) 
Overall Intersection A (2.2) A (3.5) 
Int. 307 – Park Ave. and I-80 EB Ramps 

Park Ave. NB left/thru A (8.6) A (9.5) 
I-80 Off Ramp EB left/right C (16.2) C (24.1) 
Barry St. WB left/thru/right B (10.4) B (13.4) 

Overall Intersection B (11.0) B (12.0) 
Int. 307 – Broad St. and I-80 WB Ramps 

Broad St. NB left/thru A (9.5) B (12.1) 
I-80 Off Ramp WB left/right B (14.8) C (21.8) 

Overall Intersection A (7.8) A (9.3) 
 
  



 
 

EXISTING PEAK HOUR LEVELS OF SERVICE 
SIGNALIZED INTERSECTIONS – STROUD TOWNSHIP SYSTEM 1 

 

Intersection 
Existing Year 2013  

A.M. Peak Hour  
LOS/Delay 
(seconds) 

Existing Year 2013  
P.M. Peak Hour  

LOS/Delay 
(seconds) 

SR 611 and Shafers School House Road 
SR 611 EB thru/right A (6.1) A (4.6) 
SR 611 WB left A (7.5) A (6.5) 
SR 611 WB thru A (3.8) A (5.0) 
Shafers Sch. House Rd. NB left C (26.9) D (36.5) 
Shafers Sch. House Rd. NB right C (27.5) D (36.8) 

Overall Intersection A (6.9) A (6.9) 
SR 611 and Applegate Road/Terrace Drive 

SR 611 EB left A (5.5) A (9.4) 
SR 611 EB thru/right A (7.1) A (6.0) 
SR 611 WB left A (8.7) A (8.2) 
SR 611 WB thru/right A (4.9) A (7.1) 
Applegate Road NB left C (23.4) C (33.6) 
Applegate Road NB thru/right C (22.0) C (31.7) 
Terrace Drive SB left/thru/right C (22.5) C (31.2) 

Overall Intersection A (8.0) A (9.1) 
SR 611 and Pocono Commons Drive 

SR 611 EB left B (18.0) C (29.3) 
SR 611 EB thru A (4.4) A (3.8) 
SR 611 WB thru B (12.5) B (19.0) 
SR 611 WB right A (0.0) A (0.0) 
Pocono Commons Dr. SB left B (18.8) C (30.6) 
Pocono Commons Dr. SB right A (0.0) A (0.0) 

Overall Intersection B (11.3) B (19.5) 
 
 
 
  



 
 

EXISTING PEAK HOUR LEVELS OF SERVICE 
SIGNALIZED INTERSECTIONS – STROUD TOWNSHIP SYSTEM 2 

 

Intersection 
Existing Year 2013  

A.M. Peak Hour  
LOS/Delay 
(seconds) 

Existing Year 2013  
P.M. Peak Hour  

LOS/Delay 
(seconds) 

SR 611 and Bridge Street 
SR 611 EB thru B (13.4) C (20.5) 
SR 611 EB right A (0.8) A (1.0) 
SR 611 WB left A (2.5) A (9.6) 
SR 611 WB thru A (2.1) A (4.5) 
Bridge Street NB left D (51.4) D (50.2) 
Bridge Street NB right B (10.3) A (9.3) 

Overall Intersection B (11.3) B (14.1) 
SR 611 and Stroud Mall Main Drive 

SR 611 EB left A (3.8) A (4.8) 
SR 611 EB thru/right A (1.4) A (1.2) 
SR 611 WB left A (1.9) A (2.5) 
SR 611 WB thru A (3.0) A (4.6) 
SR 611 WB right A (0.0) A (0.0) 
Driveway NB left/thru/right D (43.8) D (38.9) 
Stroud Mall Main Dr. SB left/thru D (40.7) D (41.7) 
Stroud Mall Main Dr. SB right A (0.0) A (0.0) 

Overall Intersection A (5.9) A (6.5) 
SR 611 and Stroud Mall East Drive 

SR 611 EB left A (5.1) A (4.7) 
SR 611 EB thru A (0.7) A (0.7) 
SR 611 WB thru B (12.0) A (7.1) 
SR 611 WB right A (6.4) A (3.5) 
Stroud Mall East Dr. SB left E (66.8) E (56.1) 
Stroud Mall East Dr. SB right A (0.0) A (0.0) 

Overall Intersection A (7.6) A (6.2) 
 
 
  



 
 

EXISTING PEAK HOUR LEVELS OF SERVICE 
SIGNALIZED INTERSECTIONS – STROUD TOWNSHIP SYSTEM 2 (continued) 

 

Intersection 
Existing Year 2013  

A.M. Peak Hour  
LOS/Delay 
(seconds) 

Existing Year 2013  
P.M. Peak Hour  

LOS/Delay 
(seconds) 

SR 611 and Chipperfield Drive 
SR 611 EB left C (21.9) C (21.9) 
SR 611 EB thru/right B (10.5) B (15.4) 
SR 611 WB left B (18.0) B (19.3) 
SR 611 WB thru D (36.8) C (32.9) 
SR 611 WB right B (18.9) B (19.3) 
Driveway NB left/thru C (29.0) D (49.1) 
Driveway NB right C (21.4) C (20.2) 
Chipperfield Drive SB left/thru F (1896.7)* F (1497.9)* 
Chipperfield Drive SB right C (23.8) C (24.5) 

Overall Intersection F (372.3)* F (260.3)* 
 
* Significantly higher delay compared to what is calculated by Synchro 
  



 
 

EXISTING PEAK HOUR LEVELS OF SERVICE 
SIGNALIZED INTERSECTIONS – STROUDSBURG BOROUGH 

 

Intersection 
Existing Year 2013  

A.M. Peak Hour  
LOS/Delay 
(seconds) 

Existing Year 2013  
P.M. Peak Hour  

LOS/Delay 
(seconds) 

Main Street and Dreher Avenue 
Main Street EB left D (41.3) D (43.5) 
Main Street EB thru/right E (69.2) D (51.2) 
Main Street WB left E (71.5) D (39.8) 
Main Street WB thru C (31.8) C (32.5) 
Main Street WB right A (7.4) A (8.5) 
Dreher Avenue NB left D (39.3) D (48.8) 
Dreher Avenue NB thru/right C (26.9) B (12.9) 
School Driveway SB left F (133.9) F (134.5) 
School Driveway SB thru/right B (18.2) C (24.2) 

Overall Intersection D (47.6) D (41.4) 
Main Street and 9th Street 

Main Street EB left/thru/right C (20.3) F (83.6) 
Main Street WB left/thru C (26.0) C (32.4) 
Main Street WB right C (24.9) C (28.3) 
9th Street NB left/thru/right C (32.4) D (42.4) 
9th Street SB left E (66.7) F (141.1) 
9th Street SB thru/right C (27.0) C (33.5) 

Overall Intersection C (31.4) E (70.5) 
Main Street and 8th Street 

Main Street EB left/thru/right B (16.2) B (14.2) 
Main Street WB left/thru/right B (14.7) B (13.2) 
8th Street NB left/thru/right D (40.0) C (34.4) 
8th Street SB left/thru/right C (29.1) C (29.4) 

Overall Intersection C (20.1) B (19.2) 
 
 
 
  



 
 

EXISTING PEAK HOUR LEVELS OF SERVICE 
SIGNALIZED INTERSECTIONS – STROUDSBURG BOROUGH (continued) 

 

Intersection 
Existing Year 2013  

A.M. Peak Hour  
LOS/Delay 
(seconds) 

Existing Year 2013  
P.M. Peak Hour  

LOS/Delay 
(seconds) 

Main Street and 7th Street 
Main Street EB left/thru/right B (12.9) B (14.4) 
Main Street WB left/thru/right A (10.0) B (18.1) 
7th Street NB left/thru/right D (48.7) E (62.3) 
7th Street SB left/thru/right E (62.9) E (75.4) 

Overall Intersection C (26.1) C (32.7) 
7th Street and Ann Street 

Ann Street WB left/thru/right A (8.7) B (17.4) 
7th Street NB left/thru B (12.8) C (29.8) 
7th Street SB thru/right A (4.9) A (4.7) 

Overall Intersection A (9.3) B (15.9) 
Main Street and 6th Street 

Main Street EB left/thru/right B (12.4) A (9.6) 
Main Street WB left/thru/right B (11.3) B (15.9) 
6th Street NB left/thru/right E (60.4) E (74.2) 

Overall Intersection B (19.0) C (23.2) 
Main Street and 5th Street/Broad Street 

Main Street EB thru/right D (43.6) D (45.2) 
Broad Street NB left C (21.2) C (27.9) 
Broad Street NB right C (32.8) D (36.8) 
5th Street SB left B (12.1) B (15.0) 
5th Street SB thru C (30.7) D (38.2) 
5th Street SB right A (4.1) A (1.8) 

Overall Intersection C (27.4) C (31.7) 
 
 
  



 
 

EXISTING PEAK HOUR LEVELS OF SERVICE 
SIGNALIZED INTERSECTIONS – STROUDSBURG BOROUGH (continued) 

 

Intersection 
Existing Year 2013  

A.M. Peak Hour  
LOS/Delay 
(seconds) 

Existing Year 2013  
P.M. Peak Hour  

LOS/Delay 
(seconds) 

McConnell Street and 4th Street 
4th Street EB thru/right B (18.8) D (53.3) 
4th Street WB left/thru C (21.6) F (86.1) 
McConnell Street SB left/thru A (3.7) A (8.0) 
McConnell Street SB thru A (3.6) A (7.5) 

Overall Intersection A (6.9) C (22.0) 
McConnell Street and 3rd Street 

3rd Street EB thru/right B (17.7) C (26.1) 
3rd Street WB left/thru B (16.6) C (24.0) 
McConnell Street SB left/thru A (4.8) A (6.1) 
McConnell Street SB thru A (4.5) A (5.7) 
McConnell Street SB right A (3.2) A (4.1) 

Overall Intersection A (7.4) B (10.5) 
5th Street and Sarah Street 

Sarah Street EB left/thru/right A (7.6) B (12.9) 
Sarah Street WB left/thru B (13.9) B (10.2) 
Sarah Street WB right A (3.2) A (2.5) 
5th Street NB left/thru/right B (10.9) B (19.4) 
5th Street SB left/thru/right B (16.4) C (23.6) 

Overall Intersection B (12.3) B (14.6) 
 
 
 





  
2045 TRAFFIC VOLUME MAPS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

















































 
FREEWAY SEGMENT  

HCS ANALYSIS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JMV Highway/Direction of Travel I-80 Eastbound 
Agency or Company L&V Engineering From/To Between Ints. 303 and 304 
Date Performed 6/20/2013 Jurisdiction
Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 1351 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, PT 10 

Peak-Hr Prop. of AADT, K %RVs, PR 1 

Peak-Hr Direction Prop, D General Terrain: Rolling 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 0.95  E

R 2.0 

 E
T 2.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.862 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67 ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 f
LW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

 x 

f
p
)

877 pc/h/ln

S 70.0 mph 

D = v
p
 / S 12.5 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JMV Highway/Direction of Travel I-80 Eastbound 
Agency or Company L&V Engineering From/To Between Ints. 303 and 304 
Date Performed 6/20/2013 Jurisdiction
Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 1704 veh/h Peak-Hour Factor, PHF 0.94 

 AADT veh/day %Trucks and Buses, PT 12 

Peak-Hr Prop. of AADT, K %RVs, PR 1 

Peak-Hr Direction Prop, D General Terrain: Rolling 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 0.95  E

R 2.0 

 E
T 2.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67 ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 f
LW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

 x 

f
p
)

1135 pc/h/ln

S 70.0 mph 

D = v
p
 / S 16.2 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JMV Highway/Direction of Travel I-80 Eastbound 
Agency or Company L&V Engineering From/To Between Ints. 304 and 305 
Date Performed 6/20/2013 Jurisdiction
Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 2185 veh/h Peak-Hour Factor, PHF 0.91 

 AADT veh/day %Trucks and Buses, PT 10 

Peak-Hr Prop. of AADT, K %RVs, PR 1 

Peak-Hr Direction Prop, D General Terrain: Rolling 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 0.95  E

R 2.0 

 E
T 2.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.862 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67 ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 f
LW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

 x 

f
p
)

1466 pc/h/ln

S 69.2 mph 

D = v
p
 / S 21.2 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JMV Highway/Direction of Travel I-80 Eastbound 
Agency or Company L&V Engineering From/To Between Ints. 304 and 305 
Date Performed 6/20/2013 Jurisdiction
Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 2471 veh/h Peak-Hour Factor, PHF 0.95 

 AADT veh/day %Trucks and Buses, PT 12 

Peak-Hr Prop. of AADT, K %RVs, PR 1 

Peak-Hr Direction Prop, D General Terrain: Rolling 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 0.95  E

R 2.0 

 E
T 2.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67 ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 f
LW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

 x 

f
p
)

1629 pc/h/ln

S 67.9 mph 

D = v
p
 / S 24.0 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JMV Highway/Direction of Travel I-80 Eastbound 
Agency or Company L&V Engineering From/To Between Ints. 305 and 306 
Date Performed 6/20/2013 Jurisdiction
Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 2148 veh/h Peak-Hour Factor, PHF 0.87 

 AADT veh/day %Trucks and Buses, PT 10 

Peak-Hr Prop. of AADT, K %RVs, PR 1 

Peak-Hr Direction Prop, D General Terrain: Rolling 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 0.95  E

R 2.0 

 E
T 2.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.862 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.50 ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 f
LW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 4.5 mph 

 FFS 70.9 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

 x 

f
p
)

1507 pc/h/ln

S 68.9 mph 

D = v
p
 / S 21.9 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JMV Highway/Direction of Travel I-80 Eastbound 
Agency or Company L&V Engineering From/To Between Ints. 305 and 306 
Date Performed 6/20/2013 Jurisdiction
Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 2417 veh/h Peak-Hour Factor, PHF 0.96 

 AADT veh/day %Trucks and Buses, PT 12 

Peak-Hr Prop. of AADT, K %RVs, PR 1 

Peak-Hr Direction Prop, D General Terrain: Rolling 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 0.95  E

R 2.0 

 E
T 2.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.50 ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 f
LW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 4.5 mph 

 FFS 70.9 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

 x 

f
p
)

1577 pc/h/ln

S 68.4 mph 

D = v
p
 / S 23.1 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-

3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JMV Highway/Direction of Travel I-80 Eastbound 
Agency or Company L&V Engineering From/To Between Ints. 306 and 307 
Date Performed 6/20/2013 Jurisdiction
Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 2264 veh/h Peak-Hour Factor, PHF 0.83 

 AADT veh/day %Trucks and Buses, PT 8 

Peak-Hr Prop. of AADT, K %RVs, PR 1 

Peak-Hr Direction Prop, D General Terrain: Rolling 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 0.95  E

R 2.0 

 E
T 2.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.885 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.83 ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 f
LW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.3 mph 

 FFS 70.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

 x 

f
p
)

1622 pc/h/ln

S 67.9 mph 

D = v
p
 / S 23.9 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-

3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JMV Highway/Direction of Travel I-80 Eastbound 
Agency or Company L&V Engineering From/To Between Ints. 306 and 307 
Date Performed 6/20/2013 Jurisdiction
Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 2517 veh/h Peak-Hour Factor, PHF 0.97 

 AADT veh/day %Trucks and Buses, PT 10 

Peak-Hr Prop. of AADT, K %RVs, PR 1 

Peak-Hr Direction Prop, D General Terrain: Rolling 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 0.95  E

R 2.0 

 E
T 2.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.862 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.83 ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 f
LW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.3 mph 

 FFS 70.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

 x 

f
p
)

1584 pc/h/ln

S 68.3 mph 

D = v
p
 / S 23.2 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-

3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JMV Highway/Direction of Travel I-80 Westbound 
Agency or Company L&V Engineering From/To Between Ints. 303 and 304 
Date Performed 6/20/2013 Jurisdiction
Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 1128 veh/h Peak-Hour Factor, PHF 0.97 

 AADT veh/day %Trucks and Buses, PT 12 

Peak-Hr Prop. of AADT, K %RVs, PR 1 

Peak-Hr Direction Prop, D General Terrain: Rolling 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 0.95  E

R 2.0 

 E
T 2.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67 ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 f
LW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

 x 

f
p
)

728 pc/h/ln

S 70.0 mph 

D = v
p
 / S 10.4 pc/mi/ln 

LOS A 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-

3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JMV Highway/Direction of Travel I-80 Westbound 
Agency or Company L&V Engineering From/To Between Ints. 303 and 304 
Date Performed 6/20/2013 Jurisdiction
Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 2371 veh/h Peak-Hour Factor, PHF 0.97 

 AADT veh/day %Trucks and Buses, PT 13 

Peak-Hr Prop. of AADT, K %RVs, PR 1 

Peak-Hr Direction Prop, D General Terrain: Rolling 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 0.95  E

R 2.0 

 E
T 2.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.830 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67 ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 f
LW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

 x 

f
p
)

1550 pc/h/ln

S 68.6 mph 

D = v
p
 / S 22.6 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-

3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JMV Highway/Direction of Travel I-80 Westbound 
Agency or Company L&V Engineering From/To Between Ints. 304 and 305 
Date Performed 6/20/2013 Jurisdiction
Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 1671 veh/h Peak-Hour Factor, PHF 0.95 

 AADT veh/day %Trucks and Buses, PT 12 

Peak-Hr Prop. of AADT, K %RVs, PR 1 

Peak-Hr Direction Prop, D General Terrain: Rolling 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 0.95  E

R 2.0 

 E
T 2.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67 ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 f
LW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

 x 

f
p
)

1102 pc/h/ln

S 70.0 mph 

D = v
p
 / S 15.7 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-

3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JMV Highway/Direction of Travel I-80 Westbound 
Agency or Company L&V Engineering From/To Between Ints. 304 and 305 
Date Performed 6/20/2013 Jurisdiction
Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 3433 veh/h Peak-Hour Factor, PHF 0.97 

 AADT veh/day %Trucks and Buses, PT 13 

Peak-Hr Prop. of AADT, K %RVs, PR 1 

Peak-Hr Direction Prop, D General Terrain: Rolling 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 0.95  E

R 2.0 

 E
T 2.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.830 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67 ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 f
LW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

 x 

f
p
)

2245 pc/h/ln

S 57.3 mph 

D = v
p
 / S 39.2 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-

3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JMV Highway/Direction of Travel I-80 Westbound 
Agency or Company L&V Engineering From/To Between Ints. 305 and 306 
Date Performed 6/20/2013 Jurisdiction
Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 1648 veh/h Peak-Hour Factor, PHF 0.93 

 AADT veh/day %Trucks and Buses, PT 12 

Peak-Hr Prop. of AADT, K %RVs, PR 1 

Peak-Hr Direction Prop, D General Terrain: Rolling 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 0.95  E

R 2.0 

 E
T 2.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.50 ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 f
LW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 4.5 mph 

 FFS 70.9 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

 x 

f
p
)

1110 pc/h/ln

S 70.0 mph 

D = v
p
 / S 15.9 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-

3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JMV Highway/Direction of Travel I-80 Westbound 
Agency or Company L&V Engineering From/To Between Ints. 305 and 306 
Date Performed 6/20/2013 Jurisdiction
Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 3421 veh/h Peak-Hour Factor, PHF 0.96 

 AADT veh/day %Trucks and Buses, PT 13 

Peak-Hr Prop. of AADT, K %RVs, PR 1 

Peak-Hr Direction Prop, D General Terrain: Rolling 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 0.95  E

R 2.0 

 E
T 2.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.830 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.50 ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 f
LW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 4.5 mph 

 FFS 70.9 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

 x 

f
p
)

2260 pc/h/ln

S 57.0 mph 

D = v
p
 / S 39.7 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-

3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JMV Highway/Direction of Travel I-80 Westbound 
Agency or Company L&V Engineering From/To Between Ints. 306 and 307 
Date Performed 6/20/2013 Jurisdiction
Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 1719 veh/h Peak-Hour Factor, PHF 0.91 

 AADT veh/day %Trucks and Buses, PT 12 

Peak-Hr Prop. of AADT, K %RVs, PR 1 

Peak-Hr Direction Prop, D General Terrain: Rolling 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 0.95  E

R 2.0 

 E
T 2.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.83 ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 f
LW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.3 mph 

 FFS 70.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

 x 

f
p
)

1183 pc/h/ln

S 70.0 mph 

D = v
p
 / S 16.9 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-

3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst JMV Highway/Direction of Travel I-80 Westbound 
Agency or Company L&V Engineering From/To Between Ints. 306 and 307 
Date Performed 6/20/2013 Jurisdiction
Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction 

Oper.(LOS)������ Des.(N)������ Planning Data ������

Flow Inputs

Volume, V 3582 veh/h Peak-Hour Factor, PHF 0.96 

 AADT veh/day %Trucks and Buses, PT 12 

Peak-Hr Prop. of AADT, K %RVs, PR 1 

Peak-Hr Direction Prop, D General Terrain: Rolling 

DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 0.95  E

R 2.0 

 E
T 2.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.83 ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 f
LW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.3 mph 

 FFS 70.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

 x 

f
p
)

2337 pc/h/ln

S 55.0 mph 

D = v
p
 / S 42.5 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-

3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Eastbound

Agency or Company L&V Engineering Junction Int. 304 from Route 209

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 800 

Deceleration Lane Length L
D

Freeway Volume, VF 1351 

Ramp Volume, VR 834 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 1360  ft 

V
D
 = 209  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1351 0.94 Rolling 10 1 0.862 0.95 1755

 Ramp 834 0.94 Rolling 5 1 0.922 0.95 1013

 UpStream

 DownStream 209 0.82 Rolling 2 0 0.971 0.95 276

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V12 = 1755   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2768  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2768   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 21.6 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.327 (Exibit 13-11) 

S
R
= 60.8 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 60.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Eastbound

Agency or Company L&V Engineering Junction Int. 304 from Route 209

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 800 

Deceleration Lane Length L
D

Freeway Volume, VF 1704 

Ramp Volume, VR 767 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 1360  ft 

V
D
 = 250  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1704 0.94 Rolling 12 1 0.840 0.95 2271

 Ramp 767 0.94 Rolling 2 1 0.962 0.95 893

 UpStream

 DownStream 250 0.86 Rolling 3 0 0.957 0.95 320

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V12 = 2271   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3164  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3164   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 24.7 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.357 (Exibit 13-11) 

S
R
= 60.0 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 60.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Eastbound

Agency or Company L&V Engineering Junction Int. 305 from W. Main Street

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 800  ft 

Vu = 209  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 170 

Deceleration Lane Length L
D

Freeway Volume, VF 1976 

Ramp Volume, VR 172 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1976 0.91 Rolling 10 1 0.862 0.95 2651

 Ramp 172 0.74 Rolling 0 0 1.000 0.95 245

 UpStream 209 0.82 Rolling 2 0 0.971 0.95 276

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V12 = 2651   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2896  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2896   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 26.9 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.380 (Exibit 13-11) 

S
R
= 59.4 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 59.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Eastbound

Agency or Company L&V Engineering Junction Int. 305 from W. Main Street

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 800  ft 

Vu = 250  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 170 

Deceleration Lane Length L
D

Freeway Volume, VF 2221 

Ramp Volume, VR 196 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2221 0.95 Rolling 12 1 0.840 0.95 2929

 Ramp 196 0.96 Rolling 0 0 1.000 0.95 215

 UpStream 250 0.86 Rolling 3 0 0.957 0.95 320

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V12 = 2929   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3144  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3144   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 28.8 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.400 (Exibit 13-11) 

S
R
= 58.8 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 58.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Eastbound

Agency or Company L&V Engineering Junction Int. 306 from Dreher Avenue

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2100  ft 

Vu = 172  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 320 

Deceleration Lane Length L
D

Freeway Volume, VF 2148 

Ramp Volume, VR 116 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2148 0.87 Rolling 10 1 0.862 0.95 3015

 Ramp 116 0.67 Rolling 1 0 0.985 0.95 185

 UpStream 172 0.74 Rolling 0 0 1.000 0.95 245

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V12 = 3015   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3200  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3200   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 28.3 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.394 (Exibit 13-11) 

S
R
= 59.0 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 59.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Eastbound

Agency or Company L&V Engineering Junction Int. 306 from Dreher Avenue

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 2100  ft 

Vu = 196  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 320 

Deceleration Lane Length L
D

Freeway Volume, VF 2417 

Ramp Volume, VR 100 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2417 0.96 Rolling 12 1 0.840 0.95 3154

 Ramp 100 0.81 Rolling 1 0 0.985 0.95 132

 UpStream 196 0.96 Rolling 0 0 1.000 0.95 215

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V12 = 3154   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3286  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3286   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 29.0 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.403 (Exibit 13-11) 

S
R
= 58.7 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 58.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Eastbound

Agency or Company L&V Engineering Junction Int. 307 from Park Avenue

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 950  ft 

Vu = 381  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 240 

Deceleration Lane Length L
D

Freeway Volume, VF 1883 

Ramp Volume, VR 116 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1883 0.83 Rolling 8 1 0.885 0.95 2699

 Ramp 116 0.85 Rolling 4 0 0.943 0.95 152

 UpStream 381 0.82 Rolling 6 0 0.917 0.95 533

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V12 = 2699   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2851  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2851   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 26.1 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.372 (Exibit 13-11) 

S
R
= 59.6 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 59.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Eastbound

Agency or Company L&V Engineering Junction Int. 307 from Park Avenue

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 950  ft 

Vu = 344  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 240 

Deceleration Lane Length L
D

Freeway Volume, VF 2173 

Ramp Volume, VR 140 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2173 0.97 Rolling 10 1 0.862 0.95 2735

 Ramp 140 0.63 Rolling 1 0 0.985 0.95 237

 UpStream 344 0.84 Rolling 2 0 0.971 0.95 444

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V12 = 2735   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2972  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2972   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 27.0 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.380 (Exibit 13-11) 

S
R
= 59.3 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 59.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Westbound

Agency or Company L&V Engineering Junction Int. 303 from Route 611

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 4630  ft 

Vu = 543  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1080 

Deceleration Lane Length L
D

Freeway Volume, VF 1128 

Ramp Volume, VR 92 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1128 0.97 Rolling 12 1 0.840 0.95 1457

 Ramp 92 0.74 Rolling 2 0 0.971 0.95 135

 UpStream 543 0.94 Rolling 8 1 0.885 0.95 687

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V12 = 1457   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1592  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1592   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 11.1 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.265 (Exibit 13-11) 

S
R
= 62.6 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 62.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Westbound

Agency or Company L&V Engineering Junction Int. 303 from Route 611

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 4630  ft 

Vu = 1062  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1080 

Deceleration Lane Length L
D

Freeway Volume, VF 2371 

Ramp Volume, VR 171 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2371 0.97 Rolling 13 1 0.830 0.95 3100

 Ramp 171 0.87 Rolling 1 0 0.985 0.95 210

 UpStream 1062 0.94 Rolling 2 1 0.962 0.95 1237

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V12 = 3100   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3310  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3310   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 24.4 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.352 (Exibit 13-11) 

S
R
= 60.1 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 60.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Westbound

Agency or Company L&V Engineering Junction Int. 307 from Broad Street

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 1600  ft 

Vu = 191  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 180 

Deceleration Lane Length L
D

Freeway Volume, VF 1468 

Ramp Volume, VR 251 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1468 0.91 Rolling 12 1 0.840 0.95 2021

 Ramp 251 0.91 Rolling 6 0 0.917 0.95 316

 UpStream 191 0.90 Rolling 3 0 0.957 0.95 233

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V12 = 2021   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2337  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2337   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 22.4 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.349 (Exibit 13-11) 

S
R
= 60.2 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 60.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Westbound

Agency or Company L&V Engineering Junction Int. 307 from Broad Street

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 1600  ft 

Vu = 297  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 180 

Deceleration Lane Length L
D

Freeway Volume, VF 3163 

Ramp Volume, VR 419 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3163 0.96 Rolling 12 1 0.840 0.95 4127

 Ramp 419 0.89 Rolling 1 0 0.985 0.95 503

 UpStream 297 0.88 Rolling 1 0 0.985 0.95 361

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V12 = 4127   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4630  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4630   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 40.2 (pc/mi/ln) 

LOS = E (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.708 (Exibit 13-11) 

S
R
= 50.2 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 50.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Eastbound

Agency or Company L&V Engineering Junction Int. 303 to Route 611

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 700 

Freeway Volume, V
F 1516 

Ramp Volume, VR 165 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 5500  ft 

VD = 834  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1516 0.94 Rolling 10 1 0.862 0.95 1969

 Ramp 165 0.72 Rolling 1 0 0.985 0.95 245

 UpStream

 DownStream 834 0.94 Rolling 5 1 0.922 0.95 1013

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1969  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1969 Exhibit 13-8 4800 No

VFO = VF - VR 1724 Exhibit 13-8 4800 No

V
R 245 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 1969 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 14.9 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.450 (Exhibit 13-12) 

S
R
= 57.4 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 57.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Eastbound

Agency or Company L&V Engineering Junction Int. 303 to Route 611

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 700 

Freeway Volume, V
F 1922 

Ramp Volume, VR 218 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 5500  ft 

VD = 767  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1922 0.94 Rolling 12 1 0.840 0.95 2561

 Ramp 218 0.97 Rolling 1 0 0.985 0.95 240

 UpStream

 DownStream 767 0.94 Rolling 2 1 0.962 0.95 893

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2561  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2561 Exhibit 13-8 4800 No

VFO = VF - VR 2321 Exhibit 13-8 4800 No

V
R 240 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2561 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 20.0 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.450 (Exhibit 13-12) 

S
R
= 57.4 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 57.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Eastbound

Agency or Company L&V Engineering Junction Int. 305 to W. Main Street

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 160 

Freeway Volume, V
F 2185 

Ramp Volume, VR 209 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 700  ft 

VD = 172  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2185 0.91 Rolling 10 1 0.862 0.95 2932

 Ramp 209 0.82 Rolling 2 0 0.971 0.95 276

 UpStream

 DownStream 172 0.74 Rolling 0 0 1.000 0.95 245

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2932  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2932 Exhibit 13-8 4800 No

VFO = VF - VR 2656 Exhibit 13-8 4800 No

V
R 276 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2932 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 28.0 (pc/mi/ln)

LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.453 (Exhibit 13-12) 

S
R
= 57.3 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 57.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Eastbound

Agency or Company L&V Engineering Junction Int. 305 to W. Main Street

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 160 

Freeway Volume, V
F 2471 

Ramp Volume, VR 250 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 700  ft 

VD = 196  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2471 0.95 Rolling 12 1 0.840 0.95 3258

 Ramp 250 0.86 Rolling 3 0 0.957 0.95 320

 UpStream

 DownStream 196 0.96 Rolling 0 0 1.000 0.95 215

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3258  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3258 Exhibit 13-8 4800 No

VFO = VF - VR 2938 Exhibit 13-8 4800 No

V
R 320 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3258 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 30.8 (pc/mi/ln)

LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.457 (Exhibit 13-12) 

S
R
= 57.2 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 57.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Eastbound

Agency or Company L&V Engineering Junction Int. 307 to Park Avenue

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 150 

Freeway Volume, V
F 2264 

Ramp Volume, VR 381 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 810  ft 

VD = 116  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2264 0.83 Rolling 8 1 0.885 0.95 3245

 Ramp 381 0.82 Rolling 6 0 0.917 0.95 533

 UpStream

 DownStream 116 0.85 Rolling 4 0 0.943 0.95 152

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3245  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3245 Exhibit 13-8 4800 No

VFO = VF - VR 2712 Exhibit 13-8 4800 No

V
R 533 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3245 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 30.8 (pc/mi/ln)

LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.476 (Exhibit 13-12) 

S
R
= 56.7 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 56.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Eastbound

Agency or Company L&V Engineering Junction Int. 307 to Park Avenue

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 150 

Freeway Volume, V
F 2517 

Ramp Volume, VR 344 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 810  ft 

VD = 140  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2517 0.97 Rolling 10 1 0.862 0.95 3168

 Ramp 344 0.84 Rolling 2 0 0.971 0.95 444

 UpStream

 DownStream 140 0.63 Rolling 1 0 0.985 0.95 237

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3168  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3168 Exhibit 13-8 4800 No

VFO = VF - VR 2724 Exhibit 13-8 4800 No

V
R 444 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3168 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 30.1 (pc/mi/ln)

LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.468 (Exhibit 13-12) 

S
R
= 56.9 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 56.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Westbound

Agency or Company L&V Engineering Junction Int. 305 to W. Main Street

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 120 

Freeway Volume, V
F 1648 

Ramp Volume, VR 151 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 740  ft 

VD = 174  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1648 0.93 Rolling 12 1 0.840 0.95 2220

 Ramp 151 0.84 Rolling 1 0 0.985 0.95 192

 UpStream

 DownStream 174 0.87 Rolling 2 0 0.971 0.95 217

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2220  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2220 Exhibit 13-8 4800 No

VFO = VF - VR 2028 Exhibit 13-8 4800 No

V
R 192 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2220 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 22.3 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.445 (Exhibit 13-12) 

S
R
= 57.5 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 57.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Westbound

Agency or Company L&V Engineering Junction Int. 305 to W. Main Street

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 120 

Freeway Volume, V
F 3421 

Ramp Volume, VR 308 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 740  ft 

VD = 320  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3421 0.96 Rolling 13 1 0.830 0.95 4520

 Ramp 308 0.90 Rolling 1 0 0.985 0.95 366

 UpStream

 DownStream 320 0.78 Rolling 1 0 0.985 0.95 438

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 4520  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4520 Exhibit 13-8 4800 No

VFO = VF - VR 4154 Exhibit 13-8 4800 No

V
R 366 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4520 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 42.0 (pc/mi/ln)

LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.461 (Exhibit 13-12) 

S
R
= 57.1 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 57.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Westbound

Agency or Company L&V Engineering Junction Int. 306 to Dreher Avenue

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 3680  ft 

V
u
 = 251  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 140 

Freeway Volume, V
F 1719 

Ramp Volume, VR 71 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1719 0.91 Rolling 12 1 0.840 0.95 2366

 Ramp 71 0.66 Rolling 3 0 0.957 0.95 118

 UpStream 251 0.91 Rolling 6 0 0.917 0.95 316

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2366  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2366 Exhibit 13-8 4800 No

VFO = VF - VR 2248 Exhibit 13-8 4800 No

V
R 118 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2366 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 23.3 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.439 (Exhibit 13-12) 

S
R
= 57.7 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 57.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Westbound

Agency or Company L&V Engineering Junction Int. 306 to Dreher Avenue

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 = 3680  ft 

V
u
 = 419  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 140 

Freeway Volume, V
F 3582 

Ramp Volume, VR 161 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3582 0.96 Rolling 12 1 0.840 0.95 4674

 Ramp 161 0.82 Rolling 3 0 0.957 0.95 216

 UpStream 419 0.89 Rolling 1 0 0.985 0.95 503

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 4674  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4674 Exhibit 13-8 4800 No

VFO = VF - VR 4458 Exhibit 13-8 4800 No

V
R 216 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4674 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 43.2 (pc/mi/ln)

LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.447 (Exhibit 13-12) 

S
R
= 57.5 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 57.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Westbound

Agency or Company L&V Engineering Junction Int. 307 to Broad Street

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period A.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 150 

Freeway Volume, V
F 1659 

Ramp Volume, VR 191 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 1470  ft 

VD = 251  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1659 0.91 Rolling 12 1 0.840 0.95 2284

 Ramp 191 0.90 Rolling 3 0 0.957 0.95 233

 UpStream

 DownStream 251 0.91 Rolling 6 0 0.917 0.95 316

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2284  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2284 Exhibit 13-8 4800 No

VFO = VF - VR 2051 Exhibit 13-8 4800 No

V
R 233 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2284 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 22.5 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.449 (Exhibit 13-12) 

S
R
= 57.4 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 57.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst JMV Freeway/Dir of Travel I-80 Westbound

Agency or Company L&V Engineering Junction Int. 307 to Broad Street

Date Performed 6/25/2013 Jurisdiction

Analysis Time Period P.M. Peak Hour Analysis Year Existing 2013

Project Description    Interstate 80 Reconstruction 

Inputs

Upstream Adj Ramp

Yes������ On������

No������ Off������

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 150 

Freeway Volume, V
F 3460 

Ramp Volume, VR 297 

Freeway Free-Flow Speed, S
FF 70.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes������ On������

No������ Off������

L
down

 = 1470  ft 

VD = 419  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3460 0.96 Rolling 12 1 0.840 0.95 4515

 Ramp 297 0.88 Rolling 1 0 0.985 0.95 361

 UpStream

 DownStream 419 0.89 Rolling 1 0 0.985 0.95 503

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No������ ������

 Is V3 or Vav34 > 1.5 * V12/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

LEQ =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 4515  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No������ ������

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No������ ������

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4515 Exhibit 13-8 4800 No

VFO = VF - VR 4154 Exhibit 13-8 4800 No

V
R 361 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4515 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 41.7 (pc/mi/ln)

LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.460 (Exhibit 13-12) 

S
R
= 57.1 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 57.1 mph (Exhibit 13-13) 
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Interstate 80 Reconstruction 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst JMV 

Agency/Company L&V Engineering 
Date Performed 6/27/2013 
Analysis Time Period A.M. Peak Hour 

Freeway/Dir of Travel I-80 Westbound 
Weaving Segment Location Int. 305 to 304 
Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 

Weaving segment length, L
S 565ft

Freeway free-flow speed, FFS 70 mph 

Segment type Freeway 

Freeway minimum speed, S
MIN

15 

Freeway maximum capacity, C
IFL

2400 

Terrain type Rolling 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 1018  0.95  12  1  2.5  2.0  0.840  0.95  1342  

V
RF 110  0.87  2  0  2.5  2.0  0.971  0.95  137  

V
FR 479  0.94  8  1  2.5  2.0  0.885  0.95  606  

V
RR 64  0.87  2  0  2.5  2.0  0.971  0.95  80  

V
NW 1422 V = 2165  

V
W 743  

VR 0.343  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 1.7 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LC
MIN 743 lc/h

Weaving lane changes, LC
W 869 lc/h

Non-weaving lane changes, LC
NW 21 lc/h

Total lane changes, LC
ALL 890 lc/h

Non-weaving vehicle index, I
NW 137 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 2165 pc/h

Weaving segment capacity, c
w 4742 veh/h

Weaving segment v/c ratio 0.364 

Weaving segment density, D 12.1 pc/mi/ln

Level of Service, LOS  B  

Weaving intensity factor, W 0.323 

Weaving segment speed, S 59.5 mph

Average weaving speed, S
W 56.6 mph

Average non-weaving speed, S
NW 61.2 mph

Maximum weaving length, L
MAX 6052 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Interstate 80 Reconstruction 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst JMV 

Agency/Company L&V Engineering 
Date Performed 6/27/2013 
Analysis Time Period P.M. Peak Hour 

Freeway/Dir of Travel I-80 Westbound 
Weaving Segment Location Int. 305 to 304 
Analysis Year Existing 2013 

Project Description  Interstate 80 Reconstruction

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 

Weaving segment length, L
S 565ft

Freeway free-flow speed, FFS 70 mph 

Segment type Freeway 

Freeway minimum speed, S
MIN

15 

Freeway maximum capacity, C
IFL

2400 

Terrain type Rolling 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 2148  0.97  13  1  2.5  2.0  0.830  0.95  2809  

V
RF 223  0.78  1  0  2.5  2.0  0.985  0.95  305  

V
FR 965  0.94  2  1  2.5  2.0  0.962  0.95  1124  

V
RR 97  0.78  1  0  2.5  2.0  0.985  0.95  133  

V
NW 2942 V = 4371  

V
W 1429  

VR 0.327  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 1.7 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LC
MIN 1429 lc/h

Weaving lane changes, LC
W 1555 lc/h

Non-weaving lane changes, LC
NW 334 lc/h

Total lane changes, LC
ALL 1889 lc/h

Non-weaving vehicle index, I
NW 283 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 4371 pc/h

Weaving segment capacity, c
w 4716 veh/h

Weaving segment v/c ratio 0.731 

Weaving segment density, D 28.2 pc/mi/ln

Level of Service, LOS  D  

Weaving intensity factor, W 0.586 

Weaving segment speed, S 51.7 mph

Average weaving speed, S
W 49.7 mph

Average non-weaving speed, S
NW 52.7 mph

Maximum weaving length, L
MAX 5875 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JMV 

Agency/Co. L&V Engineering 

Date Performed 6/17/2013 

Analysis Time Period A.M. Peak Hour 

Intersection SR 611 & I-80 EB Off Ramp 

Jurisdiction

Analysis Year Existing 2013 

Project Description     Interstate 80 Reconstruction 

East/West Street:   SR 611 (N. 9th Street) North/South Street:   I-80 EB Off Ramp 

Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 455 490 

Peak-Hour Factor, PHF 1.00 0.88 1.00 1.00 0.87 1.00 

Hourly Flow Rate, HFR 
(veh/h)

0 517 0 0 563 0 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Two Way Left Turn Lane 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration T T 

Upstream Signal 0 0 

Minor Street Northbound Southbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 158 

Peak-Hour Factor, PHF 1.00 1.00 0.72 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

0 0 219 0 0 0 

Percent Heavy Vehicles 0 0 1 0 0 0 

Percent Grade (%) 0 0 

Flared Approach N N 

    Storage 0 0 

RT Channelized 1 0 

Lanes 0 0 1 0 0 0 

Configuration R 

Delay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration R 

v (veh/h) 219 

C (m) (veh/h) 588 

v/c 0.37 

95% queue length 1.72 

Control Delay (s/veh) 14.7 

LOS B 

Approach Delay (s/veh) -- -- 14.7 

Approach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JMV 

Agency/Co. L&V Engineering 

Date Performed 6/17/2013 

Analysis Time Period P.M. Peak Hour 

Intersection SR 611 & I-80 EB Off Ramp 

Jurisdiction

Analysis Year Existing 2013 

Project Description     Interstate 80 Reconstruction 

East/West Street:   SR 611 (N. 9th Street) North/South Street:   I-80 EB Off Ramp 

Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 624 752 

Peak-Hour Factor, PHF 1.00 0.92 1.00 1.00 0.96 1.00 

Hourly Flow Rate, HFR 
(veh/h)

0 678 0 0 783 0 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Two Way Left Turn Lane 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration T T 

Upstream Signal 0 0 

Minor Street Northbound Southbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 216 

Peak-Hour Factor, PHF 1.00 1.00 0.98 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

0 0 220 0 0 0 

Percent Heavy Vehicles 0 0 1 0 0 0 

Percent Grade (%) 0 0 

Flared Approach N N 

    Storage 0 0 

RT Channelized 1 0 

Lanes 0 0 1 0 0 0 

Configuration R 

Delay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration R 

v (veh/h) 220 

C (m) (veh/h) 475 

v/c 0.46 

95% queue length 2.41 

Control Delay (s/veh) 18.9 

LOS C 

Approach Delay (s/veh) -- -- 18.9 

Approach LOS -- -- C 
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Movement Volume Delay

SR 611 EB thru 455 0

SR 611 WB thru 490 0

I-80 EB Off Ramp NB right 158 14.7

Overall 1103 2.1

LOS A

Movement Volume Delay

SR 611 EB thru 624 0

SR 611 WB thru 752 0

I-80 EB Off Ramp NB right 216 18.9

Overall 1592 2.6

LOS A

Two-Way Stop Controlled Intersection Level of Service Calculations

Interchange 303 SR 611 and I-80 Eastbound Off Ramp

Existing Year 2013

A.M. Peak Hour

P.M. Peak Hour



TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JMV 

Agency/Co. L&V Engineering 

Date Performed 6/17/2013 

Analysis Time Period A.M. Peak Hour 

Intersection
SR 611 & Shopping Ctr Side 
Rd 

Jurisdiction

Analysis Year Existing 2013 

Project Description     Interstate 80 Reconstruction 

East/West Street:   SR 611 (N. 9th Street) North/South Street:   Shopping Center Side Road 

Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 6 443 485 12 

Peak-Hour Factor, PHF 0.38 0.86 1.00 1.00 0.88 0.60 

Hourly Flow Rate, HFR 
(veh/h)

15 515 0 0 551 19 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Two Way Left Turn Lane 

RT Channelized 0 0 

Lanes 1 1 0 0 1 0 

Configuration L T TR 

Upstream Signal 0 0 

Minor Street Northbound Southbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 12 5 

Peak-Hour Factor, PHF 1.00 1.00 1.00 0.60 1.00 0.63 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 19 0 7 

Percent Heavy Vehicles 0 0 0 0 0 0 

Percent Grade (%) 0 -2 

Flared Approach N N 

    Storage 0 0 

RT Channelized 0 0 

Lanes 0 0 0 0 0 0 

Configuration LR 

Delay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration L LR 

v (veh/h) 15 26 

C (m) (veh/h) 763 473 

v/c 0.02 0.05 

95% queue length 0.06 0.17 

Control Delay (s/veh) 9.8 13.1 

LOS A B 

Approach Delay (s/veh) -- -- 13.1 

Approach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JMV 

Agency/Co. L&V Engineering 

Date Performed 6/17/2013 

Analysis Time Period P.M. Peak Hour 

Intersection
SR 611 & Shopping Ctr Side 
Rd 

Jurisdiction

Analysis Year Existing 2013 

Project Description     Interstate 80 Reconstruction 

East/West Street:   SR 611 (N. 9th Street) North/South Street:   Shopping Center Side Road 

Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 15 610 721 33 

Peak-Hour Factor, PHF 0.54 0.91 1.00 1.00 0.96 0.69 

Hourly Flow Rate, HFR 
(veh/h)

27 670 0 0 751 47 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Two Way Left Turn Lane 

RT Channelized 0 0 

Lanes 1 1 0 0 1 0 

Configuration L T TR 

Upstream Signal 0 0 

Minor Street Northbound Southbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 14 10 

Peak-Hour Factor, PHF 1.00 1.00 1.00 0.70 1.00 0.50 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 20 0 20 

Percent Heavy Vehicles 0 0 0 0 0 0 

Percent Grade (%) 0 -2 

Flared Approach N N 

    Storage 0 0 

RT Channelized 0 0 

Lanes 0 0 0 0 0 0 

Configuration LR 

Delay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration L LR 

v (veh/h) 27 40 

C (m) (veh/h) 630 376 

v/c 0.04 0.11 

95% queue length 0.13 0.35 

Control Delay (s/veh) 11.0 15.7 

LOS B C 

Approach Delay (s/veh) -- -- 15.7 

Approach LOS -- -- C 
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Movement Volume Delay

SR 611 EB left 6 9.8

SR 611 EB thru 443 0

SR 611 WB thru 485 0

SR 611 WB right 12 0

Shopping Ctr Side Rd SB left 12 13.1

Shopping Ctr Side Rd SB right 5 13.1

Overall 963 0.3

LOS A

Movement Volume Delay

SR 611 EB left 15 11.0

SR 611 EB thru 610 0

SR 611 WB thru 721 0

SR 611 WB right 33 0

Shopping Ctr Side Rd SB left 14 15.7

Shopping Ctr Side Rd SB right 10 15.7

Overall 1403 0.4

LOS A

Two-Way Stop Controlled Intersection Level of Service Calculations

Interchange 303 SR 611 and Shopping Center Side Road

Existing Year 2013

A.M. Peak Hour

P.M. Peak Hour



TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JMV 

Agency/Co. L&V Engineering 

Date Performed 6/17/2013 

Analysis Time Period A.M. Peak Hour 

Intersection
W. Main Street & I-80 EB 
Ramps 

Jurisdiction

Analysis Year Existing 2013 

Project Description     Interstate 80 Reconstruction 

East/West Street:   W. Main Street (SR 2012) North/South Street:   I-80 EB Ramps 

Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 254 153 19 370 

Peak-Hour Factor, PHF 1.00 0.95 0.81 0.43 0.91 1.00 

Hourly Flow Rate, HFR 
(veh/h)

0 267 188 44 406 0 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 1 0 1 0 

Configuration T R LT 

Upstream Signal 0 0 

Minor Street Northbound Southbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 27 182 

Peak-Hour Factor, PHF 0.75 1.00 0.77 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

36 0 236 0 0 0 

Percent Heavy Vehicles 4 0 2 0 0 0 

Percent Grade (%) -1 0 

Flared Approach Y N 

    Storage 5 0 

RT Channelized 0 0 

Lanes 0 0 0 0 0 0 

Configuration LR 

Delay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LR 

v (veh/h) 44 272 

C (m) (veh/h) 836 944 

v/c 0.05 0.29 

95% queue length 0.17 1.20 

Control Delay (s/veh) 9.5 11.6 

LOS A B 

Approach Delay (s/veh) -- -- 11.6 

Approach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JMV 

Agency/Co. L&V Engineering 

Date Performed 6/17/2013 

Analysis Time Period P.M. Peak Hour 

Intersection
W. Main Street & I-80 EB 
Ramps 

Jurisdiction

Analysis Year Existing 2013 

Project Description     Interstate 80 Reconstruction 

East/West Street:   W. Main Street (SR 2012) North/South Street:   I-80 EB Ramps 

Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 322 168 28 715 

Peak-Hour Factor, PHF 1.00 0.90 0.93 0.70 0.88 1.00 

Hourly Flow Rate, HFR 
(veh/h)

0 357 180 40 812 0 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 1 0 1 0 

Configuration T R LT 

Upstream Signal 0 0 

Minor Street Northbound Southbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 52 198 

Peak-Hour Factor, PHF 0.87 1.00 0.85 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

59 0 232 0 0 0 

Percent Heavy Vehicles 2 0 3 0 0 0 

Percent Grade (%) -1 0 

Flared Approach Y N 

    Storage 5 0 

RT Channelized 0 0 

Lanes 0 0 0 0 0 0 

Configuration LR 

Delay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LR 

v (veh/h) 40 291 

C (m) (veh/h) 777 904 

v/c 0.05 0.32 

95% queue length 0.16 1.40 

Control Delay (s/veh) 9.9 15.7 

LOS A C 

Approach Delay (s/veh) -- -- 15.7 

Approach LOS -- -- C 
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Movement Volume Delay

W. Main Street EB thru 254 0

W. Main Street EB right 153 0

W. Main Street WB left 19 9.5

W. Main Street WB thru 370 9.5

I-80 EB Off Ramp NB left 27 11.6

I-80 EB Off Ramp NB right 182 11.6

Overall 1005 6.1

LOS A

Movement Volume Delay

W. Main Street EB thru 322 0

W. Main Street EB right 168 0

W. Main Street WB left 28 9.9

W. Main Street WB thru 715 9.9

I-80 EB Off Ramp NB left 52 15.7

I-80 EB Off Ramp NB right 198 15.7

Overall 1483 7.6

LOS A

Two-Way Stop Controlled Intersection Level of Service Calculations

Interchange 305 W. Main Street (SR 2012) and I-80 Eastbound Ramps

Existing Year 2013

A.M. Peak Hour

P.M. Peak Hour



TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JMV 

Agency/Co. L&V Engineering 

Date Performed 6/17/2013 

Analysis Time Period A.M. Peak Hour 

Intersection
W. Main Street & I-80 WB 
Ramps 

Jurisdiction

Analysis Year Existing 2013 

Project Description     Interstate 80 Reconstruction 

East/West Street:   W. Main Street (SR 2012) North/South Street:   I-80 WB Ramps 

Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 25 411 256 149 

Peak-Hour Factor, PHF 0.69 0.85 1.00 1.00 0.87 0.83 

Hourly Flow Rate, HFR 
(veh/h)

36 483 0 0 294 179 

Percent Heavy Vehicles 4 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 1 

Configuration LT T R 

Upstream Signal 0 0 

Minor Street Northbound Southbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 18 133 

Peak-Hour Factor, PHF 1.00 1.00 1.00 0.75 1.00 0.85 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 24 0 156 

Percent Heavy Vehicles 0 0 0 0 0 1 

Percent Grade (%) 0 -1 

Flared Approach N Y 

    Storage 0 1 

RT Channelized 0 0 

Lanes 0 0 0 0 0 0 

Configuration LR 

Delay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LR 

v (veh/h) 36 180 

C (m) (veh/h) 813 918 

v/c 0.04 0.20 

95% queue length 0.14 0.73 

Control Delay (s/veh) 9.6 11.3 

LOS A B 

Approach Delay (s/veh) -- -- 11.3 

Approach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JMV 

Agency/Co. L&V Engineering 

Date Performed 6/17/2013 

Analysis Time Period P.M. Peak Hour 

Intersection
W. Main Street & I-80 WB 
Ramps 

Jurisdiction

Analysis Year Existing 2013 

Project Description     Interstate 80 Reconstruction 

East/West Street:   W. Main Street (SR 2012) North/South Street:   I-80 WB Ramps 

Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 38 482 468 282 

Peak-Hour Factor, PHF 0.79 0.91 1.00 1.00 0.91 0.73 

Hourly Flow Rate, HFR 
(veh/h)

48 529 0 0 514 386 

Percent Heavy Vehicles 3 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 1 

Configuration LT T R 

Upstream Signal 0 0 

Minor Street Northbound Southbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 33 275 

Peak-Hour Factor, PHF 1.00 1.00 1.00 0.83 1.00 0.85 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 39 0 323 

Percent Heavy Vehicles 0 0 0 0 0 1 

Percent Grade (%) 0 -1 

Flared Approach N Y 

    Storage 0 1 

RT Channelized 0 0 

Lanes 0 0 0 0 0 0 

Configuration LR 

Delay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LR 

v (veh/h) 48 362 

C (m) (veh/h) 572 565 

v/c 0.08 0.64 

95% queue length 0.27 4.54 

Control Delay (s/veh) 11.9 22.0 

LOS B C 

Approach Delay (s/veh) -- -- 22.0 

Approach LOS -- -- C 
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Movement Volume Delay

W. Main Street EB left 25 9.6

W. Main Street EB thru 411 9.6

W. Main Street WB thru 256 0

W. Main Street WB right 149 0

I-80 WB Off Ramp SB left 18 11.3

I-80 WB Off Ramp SB right 133 11.3

Overall 992 5.9

LOS A

Movement Volume Delay

W. Main Street EB left 38 11.9

W. Main Street EB thru 482 11.9

W. Main Street WB thru 468 0

W. Main Street WB right 282 0

I-80 WB Off Ramp SB left 33 22.0

I-80 WB Off Ramp SB right 275 22.0

Overall 1578 8.2

LOS A

Two-Way Stop Controlled Intersection Level of Service Calculations

Interchange 305 W. Main Street (SR 2012) and I-80 Westbound Ramps

Existing Year 2013

A.M. Peak Hour

P.M. Peak Hour



TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JMV 

Agency/Co. L&V Engineering 

Date Performed 6/18/2013 

Analysis Time Period A.M. Peak Hour 

Intersection
Dreher Ave. & I-80 EB On 
Ramp 

Jurisdiction

Analysis Year Existing 2013 

Project Description     Interstate 80 Reconstruction 

East/West Street:   Dreher Avenue (SR 2004) North/South Street:   I-80 EB On Ramp 

Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 129 73 43 91 

Peak-Hour Factor, PHF 1.00 0.85 0.59 0.90 0.95 1.00 

Hourly Flow Rate, HFR 
(veh/h)

0 151 123 47 95 0 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration TR LT 

Upstream Signal 0 0 

Minor Street Northbound Southbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h)

Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 

Percent Grade (%) 0 0 

Flared Approach N N 

    Storage 0 0 

RT Channelized 0 0 

Lanes 0 0 0 0 0 0 

Configuration

Delay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT 

v (veh/h) 47 

C (m) (veh/h) 968 

v/c 0.05 

95% queue length 0.15 

Control Delay (s/veh) 8.9 

LOS A 

Approach Delay (s/veh) -- --

Approach LOS -- --
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JMV 

Agency/Co. L&V Engineering 

Date Performed 6/18/2013 

Analysis Time Period P.M. Peak Hour 

Intersection
Dreher Ave. & I-80 EB On 
Ramp 

Jurisdiction

Analysis Year Existing 2013 

Project Description     Interstate 80 Reconstruction 

East/West Street:   Dreher Avenue (SR 2004) North/South Street:   I-80 EB On Ramp 

Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 111 45 55 234 

Peak-Hour Factor, PHF 1.00 0.82 0.66 0.76 0.79 1.00 

Hourly Flow Rate, HFR 
(veh/h)

0 135 68 72 296 0 

Percent Heavy Vehicles 0 -- -- 2 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration TR LT 

Upstream Signal 0 0 

Minor Street Northbound Southbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h)

Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 

Percent Grade (%) 0 0 

Flared Approach N N 

    Storage 0 0 

RT Channelized 0 0 

Lanes 0 0 0 0 0 0 

Configuration

Delay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT 

v (veh/h) 72 

C (m) (veh/h) 1015 

v/c 0.07 

95% queue length 0.23 

Control Delay (s/veh) 8.8 

LOS A 

Approach Delay (s/veh) -- --

Approach LOS -- --

Copyright © 2010 University of Florida, All Rights Reserved     HCS+TM   Version 5.6 Generated:  7/2/2013    7:50 AM



Movement Volume Delay

Dreher Avenue EB thru 129 0

Dreher Avenue EB right 73 0

Dreher Avenue WB left 43 8.9

Dreher Avenue WB thru 91 8.9

Overall 336 3.5

LOS A

Movement Volume Delay

Dreher Avenue EB thru 111 0

Dreher Avenue EB right 45 0

Dreher Avenue WB left 55 8.8

Dreher Avenue WB thru 234 8.8

Overall 445 5.7

LOS A

Two-Way Stop Controlled Intersection Level of Service Calculations

Interchange 306 Dreher Avenue (SR 2004) and I-80 Eastbound On Ramp

Existing Year 2013

A.M. Peak Hour

P.M. Peak Hour



TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JMV 

Agency/Co. L&V Engineering 

Date Performed 6/18/2013 

Analysis Time Period A.M. Peak Hour 

Intersection
Dreher Ave. & I-80 WB Off 
Ramp 

Jurisdiction

Analysis Year Existing 2013 

Project Description     Interstate 80 Reconstruction 

East/West Street:   Dreher Avenue (SR 2004) North/South Street:   I-80 WB Off Ramp 

Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 125 114 

Peak-Hour Factor, PHF 1.00 0.80 1.00 1.00 0.77 1.00 

Hourly Flow Rate, HFR 
(veh/h)

0 156 0 0 148 0 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration T T 

Upstream Signal 0 0 

Minor Street Northbound Southbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 27 44 

Peak-Hour Factor, PHF 0.61 1.00 0.69 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

44 0 63 0 0 0 

Percent Heavy Vehicles 0 0 5 0 0 0 

Percent Grade (%) -1 0 

Flared Approach Y N 

    Storage 1 0 

RT Channelized 0 0 

Lanes 0 0 0 0 0 0 

Configuration LR 

Delay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LR 

v (veh/h) 107 

C (m) (veh/h) 1593 

v/c 0.07 

95% queue length 0.22 

Control Delay (s/veh) 9.4 

LOS A 

Approach Delay (s/veh) -- -- 9.4 

Approach LOS -- -- A 
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JMV 

Agency/Co. L&V Engineering 

Date Performed 6/18/2013 

Analysis Time Period P.M. Peak Hour 

Intersection
Dreher Ave. & I-80 WB Off 
Ramp 

Jurisdiction

Analysis Year Existing 2013 

Project Description     Interstate 80 Reconstruction 

East/West Street:   Dreher Avenue (SR 2004) North/South Street:   I-80 WB Off Ramp 

Intersection Orientation:  East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Eastbound Westbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 90 196 

Peak-Hour Factor, PHF 1.00 0.94 1.00 1.00 0.71 1.00 

Hourly Flow Rate, HFR 
(veh/h)

0 95 0 0 276 0 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration T T 

Upstream Signal 0 0 

Minor Street Northbound Southbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 88 73 

Peak-Hour Factor, PHF 0.88 1.00 0.65 1.00 1.00 1.00 

Hourly Flow Rate, HFR 
(veh/h)

100 0 112 0 0 0 

Percent Heavy Vehicles 2 0 4 0 0 0 

Percent Grade (%) -1 0 

Flared Approach Y N 

    Storage 1 0 

RT Channelized 0 0 

Lanes 0 0 0 0 0 0 

Configuration LR 

Delay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LR 

v (veh/h) 212 

C (m) (veh/h) 1529 

v/c 0.14 

95% queue length 0.48 

Control Delay (s/veh) 9.8 

LOS A 

Approach Delay (s/veh) -- -- 9.8 

Approach LOS -- -- A 
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Movement Volume Delay

Dreher Avenue EB thru 125 0

Dreher Avenue WB thru 114 0

I-80 WB Off Ramp NB left 27 9.4

I-80 WB Off Ramp NB right 44 9.4

Overall 310 2.2

LOS A

Movement Volume Delay

Dreher Avenue EB thru 90 0

Dreher Avenue WB thru 196 0

I-80 WB Off Ramp NB left 88 9.8

I-80 WB Off Ramp NB right 73 9.8

Overall 447 3.5

LOS A

Two-Way Stop Controlled Intersection Level of Service Calculations

Interchange 306 Dreher Avenue (SR 2004) and I-80 Westbound Off Ramp

Existing Year 2013

A.M. Peak Hour

P.M. Peak Hour



TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JMV 

Agency/Co. L&V Engineering 

Date Performed 6/18/2013 

Analysis Time Period A.M. Peak Hour 

Intersection
Park Avenue & I-80 EB 
Ramps 

Jurisdiction

Analysis Year Existing 2013 

Project Description     Interstate 80 Reconstruction 

East/West Street:   I-80 EB Ramps/Barry Street North/South Street:   Park Avenue (SR 611) 

Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 27 109 68 82 

Peak-Hour Factor, PHF 0.84 0.83 1.00 1.00 0.85 0.82 

Hourly Flow Rate, HFR 
(veh/h)

32 131 0 0 79 100 

Percent Heavy Vehicles 4 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration LT TR 

Upstream Signal 0 0 

Minor Street Eastbound Westbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 274 107 0 7 8 

Peak-Hour Factor, PHF 0.77 1.00 0.92 0.90 0.58 0.67 

Hourly Flow Rate, HFR 
(veh/h)

355 0 116 0 12 11 

Percent Heavy Vehicles 4 0 8 0 14 13 

Percent Grade (%) -1 -3 

Flared Approach Y N 

    Storage 1 0 

RT Channelized 0 0 

Lanes 0 0 0 0 1 0 

Configuration LR LTR 

Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LTR LR 

v (veh/h) 32 23 471 

C (m) (veh/h) 1030 690 785 

v/c 0.03 0.03 0.60 

95% queue length 0.10 0.10 4.08 

Control Delay (s/veh) 8.6 10.4 16.2 

LOS A B C 

Approach Delay (s/veh) -- -- 10.4 16.2 

Approach LOS -- -- B C 
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JMV 

Agency/Co. L&V Engineering 

Date Performed 6/18/2013 

Analysis Time Period P.M. Peak Hour 

Intersection
Park Avenue & I-80 EB 
Ramps 

Jurisdiction

Analysis Year Existing 2013 

Project Description     Interstate 80 Reconstruction 

East/West Street:   I-80 EB Ramps/Barry Street North/South Street:   Park Avenue (SR 611) 

Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 21 157 198 116 

Peak-Hour Factor, PHF 0.66 0.79 1.00 1.00 0.75 0.60 

Hourly Flow Rate, HFR 
(veh/h)

31 198 0 0 264 193 

Percent Heavy Vehicles 0 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration LT TR 

Upstream Signal 0 0 

Minor Street Eastbound Westbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 200 144 6 3 10 

Peak-Hour Factor, PHF 0.83 1.00 0.78 0.50 0.38 0.63 

Hourly Flow Rate, HFR 
(veh/h)

240 0 184 12 7 15 

Percent Heavy Vehicles 1 0 3 0 0 10 

Percent Grade (%) -1 -3 

Flared Approach Y N 

    Storage 1 0 

RT Channelized 0 0 

Lanes 0 0 0 0 1 0 

Configuration LR LTR 

Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LTR LR 

v (veh/h) 31 34 424 

C (m) (veh/h) 836 461 601 

v/c 0.04 0.07 0.71 

95% queue length 0.12 0.24 5.71 

Control Delay (s/veh) 9.5 13.4 24.1 

LOS A B C 

Approach Delay (s/veh) -- -- 13.4 24.1 

Approach LOS -- -- B C 
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Movement Volume Delay

Park Avenue NB left 27 8.6

Park Avenue NB thru 109 8.6

Park Avenue SB thru 68 0

Park Avenue SB right 82 0

I-80 EB Off Ramp EB left 274 16.2

I-80 EB Off Ramp EB right 107 16.2

Barry Street WB left 0 10.4

Barry Street WB thru 7 10.4

Barry Street WB right 8 10.4

Overall 682 11.0

LOS B

Movement Volume Delay

Park Avenue NB left 21 9.5

Park Avenue NB thru 157 9.5

Park Avenue SB thru 198 0

Park Avenue SB right 116 0

I-80 EB Off Ramp EB left 200 24.1

I-80 EB Off Ramp EB right 144 24.1

Barry Street WB left 6 13.4

Barry Street WB thru 3 13.4

Barry Street WB right 10 13.4

Overall 855 12.0

LOS B

P.M. Peak Hour

Two-Way Stop Controlled Intersection Level of Service Calculations

Interchange 307 Park Avenue (SR 611) and I-80 Eastbound Ramps

Existing Year 2013

A.M. Peak Hour



TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JMV 

Agency/Co. L&V Engineering 

Date Performed 6/18/2013 

Analysis Time Period A.M. Peak Hour 

Intersection
Broad Street & I-80 WB 
Ramps 

Jurisdiction

Analysis Year Existing 2013 

Project Description     Interstate 80 Reconstruction 

East/West Street:   I-80 WB Ramps North/South Street:   Broad Street (SR 191) 

Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 94 389 116 157 

Peak-Hour Factor, PHF 0.78 0.78 1.00 1.00 0.88 0.84 

Hourly Flow Rate, HFR 
(veh/h)

120 498 0 0 131 186 

Percent Heavy Vehicles 2 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration LT TR 

Upstream Signal 0 0 

Minor Street Eastbound Westbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 40 151 

Peak-Hour Factor, PHF 1.00 1.00 1.00 0.83 1.00 0.88 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 48 0 171 

Percent Heavy Vehicles 0 0 0 3 0 3 

Percent Grade (%) 0 -1 

Flared Approach N Y 

    Storage 0 2 

RT Channelized 0 0 

Lanes 0 0 0 0 0 0 

Configuration LR 

Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LR 

v (veh/h) 120 219 

C (m) (veh/h) 925 777 

v/c 0.13 0.28 

95% queue length 0.45 1.16 

Control Delay (s/veh) 9.5 14.8 

LOS A B 

Approach Delay (s/veh) -- -- 14.8 

Approach LOS -- -- B 
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TWO-WAY STOP CONTROL SUMMARY

General Information Site Information 

Analyst JMV 

Agency/Co. L&V Engineering 

Date Performed 6/18/2013 

Analysis Time Period P.M. Peak Hour 

Intersection
Broad Street & I-80 WB 
Ramps 

Jurisdiction

Analysis Year Existing 2013 

Project Description     Interstate 80 Reconstruction 

East/West Street:   I-80 WB Ramps North/South Street:   Broad Street (SR 191) 

Intersection Orientation:  North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments
Major Street Northbound Southbound 

Movement 1 2 3 4 5 6

L T R L T R

Volume (veh/h) 159 327 289 260 

Peak-Hour Factor, PHF 0.72 0.92 1.00 1.00 0.94 0.83 

Hourly Flow Rate, HFR 
(veh/h)

220 355 0 0 307 313 

Percent Heavy Vehicles 1 -- -- 0 -- --

Median Type  Undivided 

RT Channelized 0 0 

Lanes 0 1 0 0 1 0 

Configuration LT TR 

Upstream Signal 0 0 

Minor Street Eastbound Westbound 

Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 63 234 

Peak-Hour Factor, PHF 1.00 1.00 1.00 0.79 1.00 0.91 

Hourly Flow Rate, HFR 
(veh/h)

0 0 0 79 0 257 

Percent Heavy Vehicles 0 0 0 3 0 1 

Percent Grade (%) 0 -1 

Flared Approach N Y 

    Storage 0 2 

RT Channelized 0 0 

Lanes 0 0 0 0 0 0 

Configuration LR 

Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound 

Movement 1 4 7 8 9 10 11 12

Lane Configuration LT LR 

v (veh/h) 220 336 

C (m) (veh/h) 727 646 

v/c 0.30 0.52 

95% queue length 1.28 3.02 

Control Delay (s/veh) 12.1 21.8 

LOS B C 

Approach Delay (s/veh) -- -- 21.8 

Approach LOS -- -- C 
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Movement Volume Delay

Broad Street NB left 94 9.5

Broad Street NB thru 389 9.5

Broad Street SB thru 116 0

Broad Street SB right 157 0

I-80 WB Off Ramp WB left 40 14.8

I-80 WB Off Ramp WB right 151 14.8

Overall 947 7.8

LOS A

Movement Volume Delay

Broad Street NB left 159 12.1

Broad Street NB thru 327 12.1

Broad Street SB thru 289 0

Broad Street SB right 260 0

I-80 WB Off Ramp WB left 63 21.8

I-80 WB Off Ramp WB right 234 21.8

Overall 1332 9.3

LOS A

Two-Way Stop Controlled Intersection Level of Service Calculations

Interchange 307 Broad Street (SR 191) and I-80 Westbound Ramps

Existing Year 2013

A.M. Peak Hour

P.M. Peak Hour
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Lanes, Volumes, Timings Stroud Twp. System 1 A.M. Peak Hour
1: Shafers School House Rd & SR 611 Existing Year 2013

L&V Engineering Synchro 8 Report

7/8/2013 Page 1

Lane Group SET SER NWL NWT NEL NER

Lane Configurations

Volume (vph) 617 47 30 423 36 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 11 11 10 14

Grade (%) 2% -1% 4%

Storage Length (ft) 0 150 0 165

Storage Lanes 0 1 1 1

Taper Length (ft) 100 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor

Frt 0.991 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1689 0 1639 1758 1603 1593

Flt Permitted 0.340 0.950

Satd. Flow (perm) 1689 0 587 1758 1603 1593

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 13 47

Link Speed (mph) 45 45 30

Link Distance (ft) 1000 1522 500

Travel Time (s) 15.2 23.1 11.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.89 0.92 0.78 0.88 0.71 0.73

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 4% 43% 7% 5% 3% 6%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 693 51 38 481 51 47

Shared Lane Traffic (%)

Lane Group Flow (vph) 744 0 38 481 51 47

Turn Type NA Perm NA NA Perm

Protected Phases 2 6 8

Permitted Phases 6 8

Detector Phase 2 6 6 8 8

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0

Total Split (s) 70.0 70.0 70.0 15.0 15.0

Total Split (%) 82.4% 82.4% 82.4% 17.6% 17.6%

Maximum Green (s) 64.0 64.0 64.0 9.0 9.0

Yellow Time (s) 4.5 4.5 4.5 3.5 3.5

All-Red Time (s) 1.5 1.5 1.5 2.5 2.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 5.5 5.5 5.5 3.0 3.0

Minimum Gap (s) 2.5 2.5 2.5 0.2 0.2



Lanes, Volumes, Timings Stroud Twp. System 1 A.M. Peak Hour
1: Shafers School House Rd & SR 611 Existing Year 2013

L&V Engineering Synchro 8 Report

7/8/2013 Page 2

Lane Group SET SER NWL NWT NEL NER

Time Before Reduce (s) 15.0 15.0 15.0 0.0 0.0

Time To Reduce (s) 14.0 14.0 14.0 0.0 0.0

Recall Mode C-Min C-Min C-Min None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 68.3 68.3 68.3 8.2 8.2

Actuated g/C Ratio 0.80 0.80 0.80 0.10 0.10

v/c Ratio 0.55 0.08 0.34 0.33 0.24

Control Delay 6.0 3.4 3.8 40.9 13.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 6.0 3.4 3.8 40.9 13.9

LOS A A A D B

Approach Delay 6.0 3.8 28.0

Approach LOS A A C

Queue Length 50th (ft) 128 4 60 26 0

Queue Length 95th (ft) 237 10 101 45 20

Internal Link Dist (ft) 920 1442 420

Turn Bay Length (ft) 150 165

Base Capacity (vph) 1369 475 1423 178 219

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.54 0.08 0.34 0.29 0.21

Intersection Summary

Area Type: Other

Cycle Length: 85

Actuated Cycle Length: 85

Offset: 19 (22%), Referenced to phase 2:SET and 6:NWTL, Start of Yellow

Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.55

Intersection Signal Delay: 6.8 Intersection LOS: A

Intersection Capacity Utilization 48.7% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     1: Shafers School House Rd & SR 611



HCM 2010 Signalized Intersection Summary Stroud Twp. System 1 A.M. Peak Hour
1: Shafers School House Rd & SR 611 Existing Year 2013

L&V Engineering Synchro 8 Report

7/8/2013 Page 3

Movement SET SER NWL NWT NEL NER

Lane Configurations

Volume (veh/h) 617 47 30 423 36 34

Number 2 12 1 6 3 18

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 176.3 188.1 178.5 181.9 180.8 182.7

Lanes 1 0 1 1 1 1

Cap, veh/h 1143 84 473 1281 102 92

Arrive On Green 0.70 0.70 0.70 0.70 0.06 0.06

Sat Flow, veh/h 1623 119 683 1819 1722 1553

Grp Volume(v), veh/h 0 744 38 481 51 47

Grp Sat Flow(s),veh/h/ln 0 1742 683 1819 1722 1553

Q Serve(g_s), s 0.0 11.2 1.5 5.4 1.5 1.5

Cycle Q Clear(g_c), s 0.0 11.2 12.7 5.4 1.5 1.5

Prop In Lane 0.07 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 0 1227 473 1281 102 92

V/C Ratio(X) 0.00 0.61 0.08 0.38 0.50 0.51

Avail Cap(c_a), veh/h 0 2200 854 2297 306 276

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 1.00 0.98 0.98 1.00 1.00

Uniform Delay (d), s/veh 0.0 3.9 7.2 3.0 23.1 23.1

Incr Delay (d2), s/veh 0.0 2.2 0.3 0.8 3.8 4.4

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.0 2.8 0.2 1.4 0.7 0.7

Lane Grp Delay (d), s/veh 0.0 6.1 7.5 3.8 26.9 27.5

Lane Grp LOS A A A C C

Approach Vol, veh/h 744 519 98

Approach Delay, s/veh 6.1 4.1 27.2

Approach LOS A A C

Timer

Assigned Phs 2 6

Phs Duration (G+Y+Rc), s 41.7 41.7

Change Period (Y+Rc), s 6.0 6.0

Max Green Setting (Gmax), s 64.0 64.0

Max Q Clear Time (g_c+I1), s 13.2 14.7

Green Ext Time (p_c), s 21.2 21.0

Intersection Summary

HCM 2010 Ctrl Delay 6.9

HCM 2010 LOS A

Notes



Lanes, Volumes, Timings Stroud Twp. System 1 A.M. Peak Hour
2: Applegate Rd/Terrace Dr & SR 611 Existing Year 2013

L&V Engineering Synchro 8 Report

7/8/2013 Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 17 523 25 14 286 6 16 1 21 16 3 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 10 11 11 10 11 11 11 13 13 10 10 10

Grade (%) 1% 1% 2% -4%

Storage Length (ft) 75 0 75 0 75 0 0 0

Storage Lanes 1 0 1 0 1 0 0 0

Taper Length (ft) 90 90 50 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00

Frt 0.990 0.995 0.866 0.928

Flt Protected 0.950 0.950 0.950 0.983

Satd. Flow (prot) 1581 1753 0 1676 1719 0 1727 1683 0 0 1610 0

Flt Permitted 0.556 0.380 0.711 0.868

Satd. Flow (perm) 926 1753 0 670 1719 0 1293 1683 0 0 1422 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 5 33 38

Link Speed (mph) 45 45 25 25

Link Distance (ft) 1522 906 500 500

Travel Time (s) 23.1 13.7 13.6 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr) 2

Peak Hour Factor 0.50 0.85 0.60 0.65 0.87 0.50 0.94 0.25 0.63 0.63 0.38 0.50

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 3% 4% 0% 6% 0% 0% 0% 0% 7% 0% 0%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Adj. Flow (vph) 34 615 42 22 329 12 17 4 33 25 8 38

Shared Lane Traffic (%)

Lane Group Flow (vph) 34 657 0 22 341 0 17 37 0 0 71 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 2 6 8 4

Permitted Phases 2 6 8 4

Detector Phase 2 2 6 6 8 8 4 4

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 13.5 13.5 13.5 13.5 14.5 14.5 14.5 14.5

Total Split (s) 65.0 65.0 65.0 65.0 20.0 20.0 20.0 20.0

Total Split (%) 76.5% 76.5% 76.5% 76.5% 23.5% 23.5% 23.5% 23.5%

Maximum Green (s) 58.5 58.5 58.5 58.5 12.5 12.5 12.5 12.5

Yellow Time (s) 4.5 4.5 4.5 4.5 3.5 3.5 3.5 3.5

All-Red Time (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.5 6.5 6.5 6.5 7.5 7.5 7.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 6.0 6.0 6.0 6.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 0.2 0.2 0.2 0.2



Lanes, Volumes, Timings Stroud Twp. System 1 A.M. Peak Hour
2: Applegate Rd/Terrace Dr & SR 611 Existing Year 2013

L&V Engineering Synchro 8 Report

7/8/2013 Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Time Before Reduce (s) 25.0 25.0 25.0 25.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 10.0 10.0 10.0 10.0 0.0 0.0 0.0 0.0

Recall Mode C-Min C-Min C-Min C-Min None None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 67.0 67.0 67.0 67.0 7.9 7.9 7.9

Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.09 0.09 0.09

v/c Ratio 0.05 0.47 0.04 0.25 0.14 0.20 0.43

Control Delay 1.5 2.1 2.6 2.3 36.6 16.5 27.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 1.5 2.1 2.6 2.3 36.6 16.5 27.8

LOS A A A A D B C

Approach Delay 2.1 2.3 22.8 27.8

Approach LOS A A C C

Queue Length 50th (ft) 0 7 1 13 9 2 17

Queue Length 95th (ft) 4 57 4 42 27 0 11

Internal Link Dist (ft) 1442 826 420 420

Turn Bay Length (ft) 75 75 75

Base Capacity (vph) 730 1384 528 1356 190 275 241

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.05 0.47 0.04 0.25 0.09 0.13 0.29

Intersection Summary

Area Type: Other

Cycle Length: 85

Actuated Cycle Length: 85

Offset: 35 (41%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow

Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.47

Intersection Signal Delay: 4.7 Intersection LOS: A

Intersection Capacity Utilization 49.6% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Applegate Rd/Terrace Dr & SR 611



HCM 2010 Signalized Intersection Summary Stroud Twp. System 1 A.M. Peak Hour
2: Applegate Rd/Terrace Dr & SR 611 Existing Year 2013

L&V Engineering Synchro 8 Report

7/8/2013 Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 523 25 14 286 6 16 1 21 16 3 19

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 0.98 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 178.3 183.4 189.0 189.0 178.7 189.0 188.1 195.6 195.6 193.8 189.1 193.8

Lanes 1 1 0 1 1 0 1 1 0 0 1 0

Cap, veh/h 684 1069 73 476 1081 39 198 16 130 134 24 68

Arrive On Green 0.63 0.63 0.63 0.63 0.63 0.63 0.09 0.09 0.09 0.09 0.09 0.09

Sat Flow, veh/h 991 1695 116 785 1714 62 1368 183 1507 415 274 793

Grp Volume(v), veh/h 34 0 657 22 0 341 17 0 37 71 0 0

Grp Sat Flow(s),veh/h/ln 991 0 1811 785 0 1776 1368 0 1690 1482 0 0

Q Serve(g_s), s 0.8 0.0 10.4 0.8 0.0 4.3 0.6 0.0 1.0 1.3 0.0 0.0

Cycle Q Clear(g_c), s 5.1 0.0 10.4 11.2 0.0 4.3 3.0 0.0 1.0 2.4 0.0 0.0

Prop In Lane 1.00 0.06 1.00 0.04 1.00 0.89 0.35 0.54

Lane Grp Cap(c), veh/h 684 0 1143 476 0 1120 198 0 146 226 0 0

V/C Ratio(X) 0.05 0.00 0.58 0.05 0.00 0.30 0.09 0.00 0.25 0.31 0.00 0.00

Avail Cap(c_a), veh/h 1231 0 2141 909 0 2100 426 0 427 484 0 0

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) 0.83 0.00 0.83 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 5.3 0.0 5.3 8.5 0.0 4.2 23.2 0.0 21.1 21.7 0.0 0.0

Incr Delay (d2), s/veh 0.1 0.0 1.8 0.2 0.0 0.7 0.2 0.0 0.9 0.8 0.0 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 Back of Q (50%), veh/ln 0.2 0.0 3.3 0.1 0.0 1.4 0.2 0.0 0.4 0.9 0.0 0.0

Lane Grp Delay (d), s/veh 5.5 0.0 7.1 8.7 0.0 4.9 23.4 0.0 22.0 22.5 0.0 0.0

Lane Grp LOS A A A A C C C

Approach Vol, veh/h 691 363 54 71

Approach Delay, s/veh 7.0 5.1 22.4 22.5

Approach LOS A A C C

Timer

Assigned Phs 2 6 8 4

Phs Duration (G+Y+Rc), s 37.7 37.7 11.8 11.8

Change Period (Y+Rc), s 6.5 6.5 7.5 7.5

Max Green Setting (Gmax), s 58.5 58.5 12.5 12.5

Max Q Clear Time (g_c+I1), s 12.4 13.2 5.0 4.4

Green Ext Time (p_c), s 18.1 18.0 0.2 0.2

Intersection Summary

HCM 2010 Ctrl Delay 8.0

HCM 2010 LOS A

Notes
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 185 334 278 151 75 143

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 14 13 16

Grade (%) -1% 1% -2%

Storage Length (ft) 175 280 0 150

Storage Lanes 1 1 2 1

Taper Length (ft) 90 25

Lane Util. Factor 0.97 1.00 1.00 1.00 0.97 1.00

Ped Bike Factor

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3417 1768 1800 1697 3514 1761

Flt Permitted 0.950 0.950

Satd. Flow (perm) 3417 1768 1800 1697 3514 1761

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 199 161

Link Speed (mph) 45 45 25

Link Distance (ft) 340 1000 500

Travel Time (s) 5.2 15.2 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.87 0.91 0.89 0.76 0.74 0.89

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 8% 5% 1% 4% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 213 367 312 199 101 161

Shared Lane Traffic (%)

Lane Group Flow (vph) 213 367 312 199 101 161

Turn Type Prot NA NA Perm NA Perm

Protected Phases 5 2 6 4

Permitted Phases 6 4

Detector Phase 5 2 6 6 4 4

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 13.5 13.5 13.5 13.5 13.0 13.0

Total Split (s) 21.0 64.0 43.0 43.0 21.0 21.0

Total Split (%) 24.7% 75.3% 50.6% 50.6% 24.7% 24.7%

Maximum Green (s) 14.5 57.5 36.5 36.5 15.0 15.0

Yellow Time (s) 5.0 5.0 5.0 5.0 3.5 3.5

All-Red Time (s) 1.5 1.5 1.5 1.5 2.5 2.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.5 6.5 6.5 6.5 6.0 6.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 5.5 5.5 5.5 2.0 2.0

Minimum Gap (s) 0.2 2.5 2.5 2.5 0.2 0.2
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Lane Group EBL EBT WBT WBR SBL SBR

Time Before Reduce (s) 0.0 15.0 15.0 15.0 0.0 0.0

Time To Reduce (s) 0.0 14.0 14.0 14.0 0.0 0.0

Recall Mode None C-Min C-Min C-Min None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 9.6 65.4 49.3 49.3 7.1 7.1

Actuated g/C Ratio 0.11 0.77 0.58 0.58 0.08 0.08

v/c Ratio 0.55 0.27 0.30 0.19 0.35 0.55

Control Delay 36.0 4.6 10.9 2.1 39.4 13.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 36.0 4.6 10.9 2.1 39.4 13.8

LOS D A B A D B

Approach Delay 16.1 7.5 23.6

Approach LOS B A C

Queue Length 50th (ft) 56 42 77 0 26 0

Queue Length 95th (ft) 85 141 147 17 40 52

Internal Link Dist (ft) 260 920 420

Turn Bay Length (ft) 175 280 150

Base Capacity (vph) 582 1360 1043 1067 620 443

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.37 0.27 0.30 0.19 0.16 0.36

Intersection Summary

Area Type: Other

Cycle Length: 85

Actuated Cycle Length: 85

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Yellow, Master Intersection

Natural Cycle: 45

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.55

Intersection Signal Delay: 14.3 Intersection LOS: B

Intersection Capacity Utilization 39.1% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     3: SR 611 & Pocono Commons Dr
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 185 334 278 151 75 143

Number 5 2 6 16 7 14

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 185.4 176.8 180.0 194.7 191.9 190.1

Lanes 2 1 1 1 2 1

Cap, veh/h 364 1110 654 601 237 108

Arrive On Green 0.11 0.63 0.36 0.00 0.07 0.00

Sat Flow, veh/h 3425 1768 1800 1655 3546 1616

Grp Volume(v), veh/h 213 367 312 0 101 0

Grp Sat Flow(s),veh/h/ln 1713 1768 1800 1655 1773 1616

Q Serve(g_s), s 2.4 4.0 5.5 0.0 1.1 0.0

Cycle Q Clear(g_c), s 2.4 4.0 5.5 0.0 1.1 0.0

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 364 1110 654 601 237 108

V/C Ratio(X) 0.59 0.33 0.48 0.00 0.43 0.00

Avail Cap(c_a), veh/h 1213 2482 1605 1475 1299 592

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 0.00

Uniform Delay (d), s/veh 17.4 3.6 10.0 0.0 18.4 0.0

Incr Delay (d2), s/veh 0.6 0.8 2.5 0.0 0.5 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.9 1.1 2.3 0.0 0.5 0.0

Lane Grp Delay (d), s/veh 18.0 4.4 12.5 0.0 18.8 0.0

Lane Grp LOS B A B B

Approach Vol, veh/h 580 312 101

Approach Delay, s/veh 9.4 12.5 18.8

Approach LOS A B B

Timer

Assigned Phs 5 2 6

Phs Duration (G+Y+Rc), s 10.9 32.2 21.4

Change Period (Y+Rc), s 6.5 6.5 6.5

Max Green Setting (Gmax), s 14.5 57.5 36.5

Max Q Clear Time (g_c+I1), s 4.4 6.0 7.5

Green Ext Time (p_c), s 0.3 8.3 7.4

Intersection Summary

HCM 2010 Ctrl Delay 11.3

HCM 2010 LOS B

Notes
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Lane Group SET SER NWL NWT NEL NER

Lane Configurations

Volume (vph) 617 39 70 753 42 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 11 11 10 14

Grade (%) 2% -1% 4%

Storage Length (ft) 0 150 0 165

Storage Lanes 0 1 1 1

Taper Length (ft) 100 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor

Frt 0.989 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1720 0 1624 1810 1603 1563

Flt Permitted 0.358 0.950

Satd. Flow (perm) 1720 0 612 1810 1603 1563

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 14 51

Link Speed (mph) 45 45 30

Link Distance (ft) 1000 1522 500

Travel Time (s) 15.2 23.1 11.4

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.66 0.87 0.88 0.71 0.83

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 3% 22% 8% 2% 3% 8%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 656 59 80 856 59 51

Shared Lane Traffic (%)

Lane Group Flow (vph) 715 0 80 856 59 51

Turn Type NA Perm NA NA Perm

Protected Phases 2 6 8

Permitted Phases 6 8

Detector Phase 2 6 6 8 8

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0

Total Split (s) 83.0 83.0 83.0 17.0 17.0

Total Split (%) 83.0% 83.0% 83.0% 17.0% 17.0%

Maximum Green (s) 77.0 77.0 77.0 11.0 11.0

Yellow Time (s) 4.5 4.5 4.5 3.5 3.5

All-Red Time (s) 1.5 1.5 1.5 2.5 2.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 5.5 5.5 5.5 3.0 3.0

Minimum Gap (s) 2.5 2.5 2.5 0.2 0.2
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Lane Group SET SER NWL NWT NEL NER

Time Before Reduce (s) 15.0 15.0 15.0 0.0 0.0

Time To Reduce (s) 14.0 14.0 14.0 0.0 0.0

Recall Mode C-Min C-Min C-Min None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 82.5 82.5 82.5 9.0 9.0

Actuated g/C Ratio 0.82 0.82 0.82 0.09 0.09

v/c Ratio 0.50 0.16 0.57 0.41 0.27

Control Delay 5.2 2.2 3.4 50.5 15.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 5.2 2.2 3.4 50.5 15.4

LOS A A A D B

Approach Delay 5.2 3.3 34.2

Approach LOS A A C

Queue Length 50th (ft) 124 5 71 36 0

Queue Length 95th (ft) 229 12 83 58 29

Internal Link Dist (ft) 920 1442 420

Turn Bay Length (ft) 150 165

Base Capacity (vph) 1426 506 1498 181 222

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.50 0.16 0.57 0.33 0.23

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 89 (89%), Referenced to phase 2:SET and 6:NWTL, Start of Yellow

Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.57

Intersection Signal Delay: 6.0 Intersection LOS: A

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     1: Shafers School House Rd & SR 611
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Movement SET SER NWL NWT NEL NER

Lane Configurations

Volume (veh/h) 617 39 70 753 42 42

Number 2 12 1 6 3 18

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 179.9 188.1 176.8 187.2 180.8 179.3

Lanes 1 0 1 1 1 1

Cap, veh/h 1242 112 527 1429 99 87

Arrive On Green 0.76 0.76 0.76 0.76 0.06 0.06

Sat Flow, veh/h 1627 146 696 1872 1722 1524

Grp Volume(v), veh/h 0 715 80 856 59 51

Grp Sat Flow(s),veh/h/ln 0 1773 696 1872 1722 1524

Q Serve(g_s), s 0.0 10.7 3.4 13.3 2.2 2.2

Cycle Q Clear(g_c), s 0.0 10.7 14.2 13.3 2.2 2.2

Prop In Lane 0.08 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 0 1353 527 1429 99 87

V/C Ratio(X) 0.00 0.53 0.15 0.60 0.60 0.58

Avail Cap(c_a), veh/h 0 2040 797 2154 283 250

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 1.00 0.84 0.84 1.00 1.00

Uniform Delay (d), s/veh 0.0 3.1 5.9 3.5 30.8 30.8

Incr Delay (d2), s/veh 0.0 1.5 0.5 1.6 5.7 6.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.0 2.7 0.5 3.5 1.1 1.0

Lane Grp Delay (d), s/veh 0.0 4.6 6.5 5.0 36.5 36.8

Lane Grp LOS A A A D D

Approach Vol, veh/h 715 936 110

Approach Delay, s/veh 4.6 5.1 36.6

Approach LOS A A D

Timer

Assigned Phs 2 6

Phs Duration (G+Y+Rc), s 57.1 57.1

Change Period (Y+Rc), s 6.0 6.0

Max Green Setting (Gmax), s 77.0 77.0

Max Q Clear Time (g_c+I1), s 12.7 16.2

Green Ext Time (p_c), s 36.0 34.9

Intersection Summary

HCM 2010 Ctrl Delay 6.9

HCM 2010 LOS A

Notes
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 24 573 31 31 704 14 36 3 32 8 2 24

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 10 11 11 10 11 11 11 13 13 10 10 10

Grade (%) 1% 1% 2% -4%

Storage Length (ft) 75 0 75 0 75 0 0 0

Storage Lanes 1 0 1 0 1 0 0 0

Taper Length (ft) 90 90 50 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor

Frt 0.991 0.996 0.883 0.903

Flt Protected 0.950 0.950 0.950 0.990

Satd. Flow (prot) 1676 1794 0 1676 1803 0 1727 1677 0 0 1572 0

Flt Permitted 0.325 0.376 0.720 0.912

Satd. Flow (perm) 573 1794 0 663 1803 0 1309 1677 0 0 1448 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 8 4 43 41

Link Speed (mph) 45 45 25 25

Link Distance (ft) 1522 906 500 500

Travel Time (s) 23.1 13.7 13.6 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.82 0.91 0.81 0.66 0.94 0.65 0.71 0.25 0.75 0.67 0.50 0.58

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 3% 0% 0% 4%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Adj. Flow (vph) 29 630 38 47 749 22 51 12 43 12 4 41

Shared Lane Traffic (%)

Lane Group Flow (vph) 29 668 0 47 771 0 51 55 0 0 57 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 2 6 8 4

Permitted Phases 2 6 8 4

Detector Phase 2 2 6 6 8 8 4 4

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 13.5 13.5 13.5 13.5 14.5 14.5 14.5 14.5

Total Split (s) 80.0 80.0 80.0 80.0 20.0 20.0 20.0 20.0

Total Split (%) 80.0% 80.0% 80.0% 80.0% 20.0% 20.0% 20.0% 20.0%

Maximum Green (s) 73.5 73.5 73.5 73.5 12.5 12.5 12.5 12.5

Yellow Time (s) 4.5 4.5 4.5 4.5 3.5 3.5 3.5 3.5

All-Red Time (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.5 6.5 6.5 6.5 7.5 7.5 7.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 6.0 6.0 6.0 6.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 3.0 3.0 3.0 3.0 0.2 0.2 0.2 0.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Time Before Reduce (s) 25.0 25.0 25.0 25.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 10.0 10.0 10.0 10.0 0.0 0.0 0.0 0.0

Recall Mode C-Min C-Min C-Min C-Min None None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 80.6 80.6 80.6 80.6 9.3 9.3 9.3

Actuated g/C Ratio 0.81 0.81 0.81 0.81 0.09 0.09 0.09

v/c Ratio 0.06 0.46 0.09 0.53 0.42 0.28 0.33

Control Delay 3.8 5.2 2.0 2.8 52.3 20.3 23.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 3.8 5.2 2.0 2.8 52.3 20.3 23.4

LOS A A A A D C C

Approach Delay 5.2 2.8 35.7 23.4

Approach LOS A A D C

Queue Length 50th (ft) 4 126 2 36 31 7 10

Queue Length 95th (ft) m9 211 m4 67 52 0 14

Internal Link Dist (ft) 1442 826 420 420

Turn Bay Length (ft) 75 75 75

Base Capacity (vph) 463 1450 535 1457 165 250 218

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.06 0.46 0.09 0.53 0.31 0.22 0.26

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 67 (67%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow

Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.53

Intersection Signal Delay: 6.5 Intersection LOS: A

Intersection Capacity Utilization 58.3% ICU Level of Service B

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Applegate Rd/Terrace Dr & SR 611



HCM 2010 Signalized Intersection Summary Stroud Twp. System 1 P.M. Peak Hour
2: Applegate Rd/Terrace Dr & SR 611 Existing Year 2013

L&V Engineering Synchro 8 Report

7/8/2013 Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 24 573 31 31 704 14 36 3 32 8 2 24

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 189.0 187.3 189.0 189.0 187.2 189.0 188.1 191.1 195.6 193.8 188.4 193.8

Lanes 1 1 0 1 1 0 1 1 0 0 1 0

Cap, veh/h 456 1241 75 525 1285 38 187 35 126 79 25 111

Arrive On Green 0.71 0.71 0.71 0.71 0.71 0.71 0.10 0.10 0.10 0.10 0.10 0.10

Sat Flow, veh/h 706 1749 105 777 1810 53 1369 366 1313 192 259 1155

Grp Volume(v), veh/h 29 0 668 47 0 771 51 0 55 57 0 0

Grp Sat Flow(s),veh/h/ln 706 0 1854 777 0 1863 1369 0 1680 1606 0 0

Q Serve(g_s), s 1.5 0.0 11.8 2.1 0.0 14.8 2.6 0.0 2.2 0.0 0.0 0.0

Cycle Q Clear(g_c), s 16.3 0.0 11.8 13.9 0.0 14.8 4.9 0.0 2.2 2.3 0.0 0.0

Prop In Lane 1.00 0.06 1.00 0.03 1.00 0.78 0.21 0.72

Lane Grp Cap(c), veh/h 456 0 1316 525 0 1323 187 0 161 214 0 0

V/C Ratio(X) 0.06 0.00 0.51 0.09 0.00 0.58 0.27 0.00 0.34 0.27 0.00 0.00

Avail Cap(c_a), veh/h 675 0 1891 766 0 1900 294 0 291 335 0 0

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) 0.87 0.00 0.87 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 9.2 0.0 4.7 7.9 0.0 5.2 32.8 0.0 30.5 30.5 0.0 0.0

Incr Delay (d2), s/veh 0.2 0.0 1.2 0.3 0.0 1.9 0.8 0.0 1.3 0.7 0.0 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 Back of Q (50%), veh/ln 0.3 0.0 3.8 0.4 0.0 5.0 0.9 0.0 1.0 1.0 0.0 0.0

Lane Grp Delay (d), s/veh 9.4 0.0 6.0 8.2 0.0 7.1 33.6 0.0 31.7 31.2 0.0 0.0

Lane Grp LOS A A A A C C C

Approach Vol, veh/h 697 818 106 57

Approach Delay, s/veh 6.1 7.1 32.6 31.2

Approach LOS A A C C

Timer

Assigned Phs 2 6 8 4

Phs Duration (G+Y+Rc), s 57.7 57.7 14.4 14.4

Change Period (Y+Rc), s 6.5 6.5 7.5 7.5

Max Green Setting (Gmax), s 73.5 73.5 12.5 12.5

Max Q Clear Time (g_c+I1), s 18.3 16.8 6.9 4.3

Green Ext Time (p_c), s 32.9 33.4 0.3 0.4

Intersection Summary

HCM 2010 Ctrl Delay 9.1

HCM 2010 LOS A

Notes
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 274 325 567 217 186 337

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 14 13 16

Grade (%) -1% 1% -2%

Storage Length (ft) 175 280 0 150

Storage Lanes 1 1 2 1

Taper Length (ft) 90 25

Lane Util. Factor 0.97 1.00 1.00 1.00 0.97 1.00

Ped Bike Factor

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3484 1872 1872 1697 3583 1812

Flt Permitted 0.950 0.950

Satd. Flow (perm) 3484 1872 1872 1697 3583 1812

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 241 387

Link Speed (mph) 45 45 25

Link Distance (ft) 340 1000 500

Travel Time (s) 5.2 15.2 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.74 0.89 0.85 0.90 0.83 0.70

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 2% 1% 1% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 370 365 667 241 224 481

Shared Lane Traffic (%)

Lane Group Flow (vph) 370 365 667 241 224 481

Turn Type Prot NA NA Perm NA Perm

Protected Phases 5 2 6 4

Permitted Phases 6 4

Detector Phase 5 2 6 6 4 4

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 13.5 13.5 13.5 13.5 13.0 13.0

Total Split (s) 21.0 75.0 54.0 54.0 25.0 25.0

Total Split (%) 21.0% 75.0% 54.0% 54.0% 25.0% 25.0%

Maximum Green (s) 14.5 68.5 47.5 47.5 19.0 19.0

Yellow Time (s) 5.0 5.0 5.0 5.0 3.5 3.5

All-Red Time (s) 1.5 1.5 1.5 1.5 2.5 2.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.5 6.5 6.5 6.5 6.0 6.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 5.5 5.5 5.5 2.0 2.0

Minimum Gap (s) 0.2 2.5 2.5 2.5 0.2 0.2
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Lane Group EBL EBT WBT WBR SBL SBR

Time Before Reduce (s) 0.0 15.0 15.0 15.0 0.0 0.0

Time To Reduce (s) 0.0 14.0 14.0 14.0 0.0 0.0

Recall Mode None C-Min C-Min C-Min None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 14.0 74.8 54.3 54.3 12.7 12.7

Actuated g/C Ratio 0.14 0.75 0.54 0.54 0.13 0.13

v/c Ratio 0.76 0.26 0.66 0.23 0.49 0.85

Control Delay 46.9 3.8 21.7 2.6 43.5 23.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 46.9 3.8 21.7 2.6 43.5 23.8

LOS D A C A D C

Approach Delay 25.5 16.6 30.0

Approach LOS C B C

Queue Length 50th (ft) 107 16 281 0 71 57

Queue Length 95th (ft) 122 84 436 39 90 56

Internal Link Dist (ft) 260 920 420

Turn Bay Length (ft) 175 280 150

Base Capacity (vph) 523 1401 1016 1031 680 657

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.71 0.26 0.66 0.23 0.33 0.73

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Yellow, Master Intersection

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 23.4 Intersection LOS: C

Intersection Capacity Utilization 61.1% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     3: SR 611 & Pocono Commons Dr
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 274 325 567 217 186 337

Number 5 2 6 16 7 14

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 189.1 187.2 187.2 194.7 195.7 195.7

Lanes 2 1 1 1 2 1

Cap, veh/h 484 1352 915 808 343 158

Arrive On Green 0.14 0.72 0.49 0.00 0.09 0.00

Sat Flow, veh/h 3493 1872 1872 1655 3615 1663

Grp Volume(v), veh/h 370 365 667 0 224 0

Grp Sat Flow(s),veh/h/ln 1747 1872 1872 1655 1808 1663

Q Serve(g_s), s 7.0 4.6 19.3 0.0 4.1 0.0

Cycle Q Clear(g_c), s 7.0 4.6 19.3 0.0 4.1 0.0

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 484 1352 915 808 343 158

V/C Ratio(X) 0.76 0.27 0.73 0.00 0.65 0.00

Avail Cap(c_a), veh/h 741 1877 1301 1150 1005 462

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 0.00

Uniform Delay (d), s/veh 28.4 3.3 13.9 0.0 29.8 0.0

Incr Delay (d2), s/veh 1.0 0.5 5.1 0.0 0.8 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 2.9 1.4 8.7 0.0 1.8 0.0

Lane Grp Delay (d), s/veh 29.3 3.8 19.0 0.0 30.6 0.0

Lane Grp LOS C A B C

Approach Vol, veh/h 735 667 224

Approach Delay, s/veh 16.6 19.0 30.6

Approach LOS B B C

Timer

Assigned Phs 5 2 6

Phs Duration (G+Y+Rc), s 16.0 55.8 39.9

Change Period (Y+Rc), s 6.5 6.5 6.5

Max Green Setting (Gmax), s 14.5 68.5 47.5

Max Q Clear Time (g_c+I1), s 9.0 6.6 21.3

Green Ext Time (p_c), s 0.5 16.3 12.0

Intersection Summary

HCM 2010 Ctrl Delay 19.5

HCM 2010 LOS B

Notes
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 291 59 169 401 108 201

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 11 14 11 12

Grade (%) -3% 3% 8%

Storage Length (ft) 185 270 0 145

Storage Lanes 1 1 1 1

Taper Length (ft) 85 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1759 1524 1653 1901 1580 1505

Flt Permitted 0.473 0.950

Satd. Flow (perm) 1759 1524 823 1901 1580 1505

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 88 258

Link Speed (mph) 35 35 35

Link Distance (ft) 1000 629 500

Travel Time (s) 19.5 12.3 9.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.67 0.92 0.96 0.73 0.78

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 6% 4% 4% 5% 6% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 338 88 184 418 148 258

Shared Lane Traffic (%)

Lane Group Flow (vph) 338 88 184 418 148 258

Turn Type NA pm+ov pm+pt NA NA Perm

Protected Phases 2 8 1 6 8

Permitted Phases 2 6 8

Detector Phase 2 8 1 6 8 8

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 48.0 32.0 20.0 68.0 32.0 32.0

Total Split (%) 48.0% 32.0% 20.0% 68.0% 32.0% 32.0%

Maximum Green (s) 42.0 26.0 14.0 62.0 26.0 26.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 6.0 3.0 3.0 6.0 3.0 3.0

Minimum Gap (s) 3.0 0.2 0.2 3.0 0.2 0.2
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Lane Group EBT EBR WBL WBT NBL NBR

Time Before Reduce (s) 22.0 0.0 0.0 22.0 0.0 0.0

Time To Reduce (s) 11.0 0.0 0.0 11.0 0.0 0.0

Recall Mode C-Min None None C-Min None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 58.1 78.9 73.2 73.2 14.8 14.8

Actuated g/C Ratio 0.58 0.79 0.73 0.73 0.15 0.15

v/c Ratio 0.33 0.07 0.27 0.30 0.63 0.58

Control Delay 13.4 0.8 2.5 2.1 51.4 10.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 13.4 0.8 2.5 2.1 51.4 10.3

LOS B A A A D B

Approach Delay 10.8 2.3 25.3

Approach LOS B A C

Queue Length 50th (ft) 103 0 9 22 90 0

Queue Length 95th (ft) 190 4 19 37 113 35

Internal Link Dist (ft) 920 549 420

Turn Bay Length (ft) 185 270 145

Base Capacity (vph) 1021 1398 718 1391 410 582

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.06 0.26 0.30 0.36 0.44

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 16 (16%), Referenced to phase 2:EBT and 6:WBTL, Start of Yellow

Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.63

Intersection Signal Delay: 11.3 Intersection LOS: B

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     1: Bridge St & SR 611
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HCM 2010 analysis expects strict NEMA phasing.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 104 656 42 37 516 28 32 12 38 24 3 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 15 16 16 16 16 14 14 15

Grade (%) 0% 0% -1% -5%

Storage Length (ft) 230 0 75 150 0 0 0 125

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (ft) 80 60 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00

Frt 0.987 0.850 0.940 0.850

Flt Protected 0.950 0.950 0.980 0.961

Satd. Flow (prot) 1770 1838 0 1805 1972 1830 0 1967 0 0 1861 1734

Flt Permitted 0.341 0.363 0.848 0.663

Satd. Flow (perm) 635 1838 0 690 1972 1830 0 1702 0 0 1284 1734

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 13 98 34 98

Link Speed (mph) 35 35 25 25

Link Distance (ft) 629 306 500 500

Travel Time (s) 12.3 6.0 13.6 13.6

Confl. Peds. (#/hr) 1 1

Confl. Bikes (#/hr)

Peak Hour Factor 0.65 0.90 0.59 0.97 0.90 0.65 0.68 0.69 0.75 0.72 0.38 0.66

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 2% 0% 0% 6% 0% 0% 0% 3% 9% 0% 5%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Adj. Flow (vph) 160 729 71 38 573 43 47 17 51 33 8 33

Shared Lane Traffic (%)

Lane Group Flow (vph) 160 800 0 38 573 43 0 115 0 0 41 33

Turn Type pm+pt NA Perm NA Perm Perm NA Perm NA Perm

Protected Phases 5 2 6 8 4

Permitted Phases 2 6 6 8 4 4

Detector Phase 5 2 6 6 6 8 8 4 4 4

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 15.0 79.0 64.0 64.0 64.0 21.0 21.0 21.0 21.0 21.0

Total Split (%) 15.0% 79.0% 64.0% 64.0% 64.0% 21.0% 21.0% 21.0% 21.0% 21.0%

Maximum Green (s) 9.0 73.0 58.0 58.0 58.0 15.0 15.0 15.0 15.0 15.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lag Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 0.2 0.2 0.2 0.2 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max C-Max C-Max None None None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 77.8 77.8 64.1 64.1 64.1 10.2 10.2 10.2

Actuated g/C Ratio 0.78 0.78 0.64 0.64 0.64 0.10 0.10 0.10

v/c Ratio 0.28 0.56 0.09 0.45 0.04 0.56 0.32 0.12

Control Delay 3.8 5.2 1.4 2.4 0.1 40.0 46.5 1.0

Queue Delay 0.0 0.1 0.0 0.3 0.0 0.0 0.0 0.0

Total Delay 3.8 5.4 1.4 2.7 0.1 40.0 46.5 1.0

LOS A A A A A D D A

Approach Delay 5.1 2.4 40.0 26.2

Approach LOS A A D C

Queue Length 50th (ft) 14 90 1 8 0 50 25 0

Queue Length 95th (ft) 25 243 m2 18 1 70 23 0

Internal Link Dist (ft) 549 226 420 420

Turn Bay Length (ft) 230 75 150 125

Base Capacity (vph) 596 1432 442 1264 1208 284 192 343

Starvation Cap Reductn 0 110 0 213 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.27 0.61 0.09 0.55 0.04 0.40 0.21 0.10

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow, Master Intersection

Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 7.2 Intersection LOS: A

Intersection Capacity Utilization 66.8% ICU Level of Service C

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Commercial Driveway/Stroud Mall Main Dr & SR 611
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 104 656 42 37 516 28 32 12 38 24 3 22

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 186.3 186.6 190.0 190.0 186.4 197.6 198.6 196.0 198.6 202.5 188.9 192.9

Lanes 1 1 0 1 1 1 0 1 0 0 1 1

Cap, veh/h 678 1313 128 540 1249 1125 107 31 66 149 29 143

Arrive On Green 0.10 1.00 1.00 0.89 0.89 0.00 0.09 0.09 0.09 0.09 0.09 0.00

Sat Flow, veh/h 1774 1674 163 690 1864 1680 606 352 763 909 333 1640

Grp Volume(v), veh/h 160 0 800 38 573 0 115 0 0 41 0 0

Grp Sat Flow(s),veh/h/ln 1774 0 1837 690 1864 1680 1720 0 0 1243 0 1640

Q Serve(g_s), s 2.5 0.0 0.0 0.6 5.3 0.0 3.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 2.5 0.0 0.0 0.6 5.3 0.0 5.9 0.0 0.0 2.9 0.0 0.0

Prop In Lane 1.00 0.09 1.00 1.00 0.41 0.44 0.80 1.00

Lane Grp Cap(c), veh/h 678 0 1441 540 1249 1125 204 0 0 178 0 143

V/C Ratio(X) 0.24 0.00 0.56 0.07 0.46 0.00 0.56 0.00 0.00 0.23 0.00 0.00

Avail Cap(c_a), veh/h 761 0 1441 540 1249 1125 324 0 0 284 0 264

HCM Platoon Ratio 2.00 2.00 2.00 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.90 0.00 0.90 0.88 0.88 0.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 3.6 0.0 0.0 1.7 2.0 0.0 41.4 0.0 0.0 40.0 0.0 0.0

Incr Delay (d2), s/veh 0.2 0.0 1.4 0.2 1.1 0.0 2.4 0.0 0.0 0.7 0.0 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 Back of Q (50%), veh/ln 0.7 0.0 0.6 0.1 1.6 0.0 2.8 0.0 0.0 0.9 0.0 0.0

Lane Grp Delay (d), s/veh 3.8 0.0 1.4 1.9 3.0 0.0 43.8 0.0 0.0 40.7 0.0 0.0

Lane Grp LOS A A A A D D

Approach Vol, veh/h 960 611 115 41

Approach Delay, s/veh 1.8 3.0 43.8 40.7

Approach LOS A A D D

Timer

Assigned Phs 5 2 6 8 4

Phs Duration (G+Y+Rc), s 10.6 79.0 68.4 14.1 14.1

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0

Max Green Setting (Gmax), s 9.0 73.0 58.0 15.0 15.0

Max Q Clear Time (g_c+I1), s 4.5 2.0 7.3 7.9 4.9

Green Ext Time (p_c), s 0.2 0.3 0.3 0.3 0.4

Intersection Summary

HCM 2010 Ctrl Delay 5.9

HCM 2010 LOS A

Notes
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 58 544 597 51 17 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 11 11 14 15

Grade (%) 0% 0% 0%

Storage Length (ft) 115 250 0 150

Storage Lanes 1 1 1 1

Taper Length (ft) 60 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1711 1827 1766 1531 1816 1518

Flt Permitted 0.330 0.950

Satd. Flow (perm) 594 1827 1766 1531 1816 1518

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 72 22

Link Speed (mph) 35 35 25

Link Distance (ft) 306 1705 500

Travel Time (s) 6.0 33.2 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.86 0.85 0.91 0.71 0.57 0.60

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 4% 4% 2% 6% 17%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 67 640 656 72 30 22

Shared Lane Traffic (%)

Lane Group Flow (vph) 67 640 656 72 30 22

Turn Type pm+pt NA NA Perm NA Perm

Protected Phases 5 2 6 4

Permitted Phases 2 6 4

Detector Phase 5 2 6 6 4 4

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 15.0 85.0 70.0 70.0 15.0 15.0

Total Split (%) 15.0% 85.0% 70.0% 70.0% 15.0% 15.0%

Maximum Green (s) 9.0 79.0 64.0 64.0 9.0 9.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 0.2 0.2 0.2 3.0 3.0

Minimum Gap (s) 0.2 0.2 0.2 0.2 0.2 0.2
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Lane Group EBL EBT WBT WBR SBL SBR

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max C-Max None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 85.6 88.0 76.9 76.9 7.1 7.1

Actuated g/C Ratio 0.86 0.88 0.77 0.77 0.07 0.07

v/c Ratio 0.12 0.40 0.48 0.06 0.23 0.17

Control Delay 1.6 1.9 2.3 0.1 47.6 20.4

Queue Delay 0.0 0.2 0.0 0.0 0.0 0.0

Total Delay 1.6 2.1 2.3 0.1 47.6 20.4

LOS A A A A D C

Approach Delay 2.0 2.1 36.1

Approach LOS A A D

Queue Length 50th (ft) 3 66 26 0 18 0

Queue Length 95th (ft) m8 74 m27 m1 29 11

Internal Link Dist (ft) 226 1625 420

Turn Bay Length (ft) 115 250 150

Base Capacity (vph) 608 1607 1357 1193 163 156

Starvation Cap Reductn 0 304 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.11 0.49 0.48 0.06 0.18 0.14

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 99 (99%), Referenced to phase 2:EBTL and 6:WBT, Start of Yellow

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.48

Intersection Signal Delay: 3.3 Intersection LOS: A

Intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     3: SR 611 & Stroud Mall East Dr
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 58 544 597 51 17 13

Number 5 2 6 16 7 14

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 186.3 182.7 182.7 186.3 186.4 168.9

Lanes 1 1 1 1 1 1

Cap, veh/h 511 1549 1367 1185 41 33

Arrive On Green 0.07 1.00 0.50 0.50 0.02 0.00

Sat Flow, veh/h 1774 1827 1827 1583 1775 1436

Grp Volume(v), veh/h 67 640 656 72 30 0

Grp Sat Flow(s),veh/h/ln 1774 1827 1827 1583 1775 1436

Q Serve(g_s), s 0.7 0.0 22.0 2.2 1.6 0.0

Cycle Q Clear(g_c), s 0.7 0.0 22.0 2.2 1.6 0.0

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 511 1549 1367 1185 41 33

V/C Ratio(X) 0.13 0.41 0.48 0.06 0.73 0.00

Avail Cap(c_a), veh/h 620 1549 1367 1185 172 139

HCM Platoon Ratio 2.00 2.00 0.67 0.67 1.00 1.00

Upstream Filter(I) 0.81 0.81 0.58 0.58 1.00 0.00

Uniform Delay (d), s/veh 5.0 0.0 11.3 6.4 45.2 0.0

Incr Delay (d2), s/veh 0.1 0.7 0.7 0.1 21.6 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.3 0.3 10.0 0.6 1.0 0.0

Lane Grp Delay (d), s/veh 5.1 0.7 12.0 6.4 66.8 0.0

Lane Grp LOS A A B A E

Approach Vol, veh/h 707 728 30

Approach Delay, s/veh 1.1 11.5 66.8

Approach LOS A B E

Timer

Assigned Phs 5 2 6

Phs Duration (G+Y+Rc), s 9.3 85.0 75.7

Change Period (Y+Rc), s 6.0 6.0 6.0

Max Green Setting (Gmax), s 9.0 79.0 64.0

Max Q Clear Time (g_c+I1), s 2.7 2.0 24.0

Green Ext Time (p_c), s 0.1 0.3 0.3

Intersection Summary

HCM 2010 Ctrl Delay 7.6

HCM 2010 LOS A

Notes
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 93 453 2 7 508 91 14 4 7 206 4 138

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 10 12 12 10 10 15 12 12 14 12 12 14

Grade (%) -1% 1% 0% 1%

Storage Length (ft) 100 0 230 215 0 90 0 200

Storage Lanes 1 0 1 1 0 1 0 1

Taper Length (ft) 60 40 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor

Frt 0.998 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.967 0.953

Satd. Flow (prot) 1553 1783 0 1676 1697 1637 0 1837 1511 *1687 1558 1680

Flt Permitted 0.153 0.467 0.755 0.712

Satd. Flow (perm) 250 1783 0 824 1697 1637 0 1434 1511 *1687 1164 1680

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 108 98 157

Link Speed (mph) 35 35 25 35

Link Distance (ft) 1705 1000 500 500

Travel Time (s) 33.2 19.5 13.6 9.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.67 0.87 0.25 0.58 0.81 0.80 0.81 0.50 0.58 0.57 0.50 0.88

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 9% 7% 0% 0% 4% 8% 0% 0% 14% 16% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Adj. Flow (vph) 139 521 8 12 627 114 17 8 12 361 8 157

Shared Lane Traffic (%)

Lane Group Flow (vph) 139 529 0 12 627 114 0 25 12 0 369 157

Turn Type pm+pt NA Perm NA Perm Perm NA Perm Perm NA Perm

Protected Phases 5 2 6 8 4

Permitted Phases 2 6 6 8 8 4 4

Detector Phase 5 2 6 6 6 8 8 8 4 4 4

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 13.0 61.0 48.0 48.0 48.0 39.0 39.0 39.0 39.0 39.0 39.0

Total Split (%) 13.0% 61.0% 48.0% 48.0% 48.0% 39.0% 39.0% 39.0% 39.0% 39.0% 39.0%

Maximum Green (s) 7.0 55.0 42.0 42.0 42.0 33.0 33.0 33.0 33.0 33.0 33.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lag Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 6.0 6.0 6.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 3.0 3.0 3.0 3.0 0.2 0.2 0.2 0.2 0.2 0.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Time Before Reduce (s) 0.0 22.0 22.0 22.0 22.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 10.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Min C-Min C-Min C-Min None None None None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 55.2 55.2 42.2 42.2 42.2 32.8 32.8 32.8 32.8

Actuated g/C Ratio 0.55 0.55 0.42 0.42 0.42 0.33 0.33 0.33 0.33

v/c Ratio 0.61 0.54 0.03 0.88 0.15 0.05 0.02 0.97 0.24

Control Delay 21.9 15.4 17.6 42.0 4.6 23.3 0.0 73.5 4.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 21.9 15.4 17.6 42.0 4.6 23.3 0.0 73.5 4.9

LOS C B B D A C A E A

Approach Delay 16.8 35.9 15.8 53.1

Approach LOS B D B D

Queue Length 50th (ft) 40 248 4 359 2 11 0 229 0

Queue Length 95th (ft) 54 267 10 439 25 16 0 156 40

Internal Link Dist (ft) 1625 920 420 420

Turn Bay Length (ft) 100 230 215 90 200

Base Capacity (vph) 229 986 349 717 755 474 565 385 660

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.61 0.54 0.03 0.87 0.15 0.05 0.02 0.96 0.24

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 41 (41%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.97

Intersection Signal Delay: 33.6 Intersection LOS: C

Intersection Capacity Utilization 65.2% ICU Level of Service C

Analysis Period (min) 15

*    User Entered Value

Splits and Phases:     4: Commercial Driveway/Chipperfield Dr & SR 611
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 93 453 2 7 508 91 14 4 7 206 4 138

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 175.2 178.6 191.0 189.0 181.8 182.0 190.0 190.0 173.3 189.0 163.5 192.8

Lanes 1 1 0 1 1 1 0 1 1 0 1 1

Cap, veh/h 250 943 14 425 746 635 62 18 500 73 0 556

Arrive On Green 0.09 0.71 0.71 0.41 0.41 0.41 0.34 0.34 0.34 0.34 0.34 0.34

Sat Flow, veh/h 1668 1755 27 884 1818 1547 0 54 1473 0 0 1638

Grp Volume(v), veh/h 139 0 529 12 627 114 25 0 12 369 0 157

Grp Sat Flow(s),veh/h/ln 1668 0 1782 884 1818 1547 54 0 1473 0 0 1638

Q Serve(g_s), s 4.5 0.0 13.6 0.8 30.2 4.6 0.0 0.0 0.5 0.0 0.0 6.8

Cycle Q Clear(g_c), s 4.5 0.0 13.6 2.1 30.2 4.6 33.0 0.0 0.5 33.0 0.0 6.8

Prop In Lane 1.00 0.02 1.00 1.00 0.68 1.00 0.98 1.00

Lane Grp Cap(c), veh/h 250 0 957 425 746 635 81 0 500 73 0 556

V/C Ratio(X) 0.56 0.00 0.55 0.03 0.84 0.18 0.31 0.00 0.02 5.04 0.00 0.28

Avail Cap(c_a), veh/h 261 0 1007 444 785 668 81 0 500 73 0 556

HCM Platoon Ratio 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.93 0.00 0.93 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 19.7 0.0 8.4 17.9 25.8 18.3 26.8 0.0 21.4 48.6 0.0 23.5

Incr Delay (d2), s/veh 2.2 0.0 2.1 0.1 11.0 0.6 2.2 0.0 0.0 1848.1 0.0 0.3

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 Back of Q (50%), veh/ln 1.7 0.0 4.6 0.2 15.2 1.8 0.5 0.0 0.2 39.4 0.0 2.8

Lane Grp Delay (d), s/veh 21.9 0.0 10.5 18.0 36.8 18.9 29.0 0.0 21.4 1896.7 0.0 23.8

Lane Grp LOS C B B D B C C F C

Approach Vol, veh/h 668 753 37 526

Approach Delay, s/veh 12.9 33.8 26.5 1337.7

Approach LOS B C C F

Timer

Assigned Phs 5 2 6 8 4

Phs Duration (G+Y+Rc), s 12.4 58.3 45.9 39.0 39.0

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0

Max Green Setting (Gmax), s 7.0 55.0 42.0 33.0 33.0

Max Q Clear Time (g_c+I1), s 6.5 15.6 32.2 35.0 35.0

Green Ext Time (p_c), s 0.0 21.9 7.7 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 372.3

HCM 2010 LOS F

Notes
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 521 112 251 640 193 308

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 11 14 11 12

Grade (%) -3% 3% 8%

Storage Length (ft) 185 270 0 145

Storage Lanes 1 1 1 1

Taper Length (ft) 85 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1828 1538 1702 1957 1658 1505

Flt Permitted 0.289 0.950

Satd. Flow (perm) 1828 1538 518 1957 1658 1505

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 118 328

Link Speed (mph) 35 35 35

Link Distance (ft) 1000 629 500

Travel Time (s) 19.5 12.3 9.7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.94 0.95 0.93 0.93 0.95 0.94

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 3% 1% 2% 1% 3%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 554 118 270 688 203 328

Shared Lane Traffic (%)

Lane Group Flow (vph) 554 118 270 688 203 328

Turn Type NA pm+ov pm+pt NA NA Perm

Protected Phases 2 8 1 6 8

Permitted Phases 2 6 8

Detector Phase 2 8 1 6 8 8

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 48.0 26.0 21.0 69.0 26.0 26.0

Total Split (%) 50.5% 27.4% 22.1% 72.6% 27.4% 27.4%

Maximum Green (s) 42.0 20.0 15.0 63.0 20.0 20.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 6.0 3.0 3.0 6.0 3.0 3.0

Minimum Gap (s) 3.0 0.2 0.2 3.0 0.2 0.2
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Lane Group EBT EBR WBL WBT NBL NBR

Time Before Reduce (s) 22.0 0.0 0.0 22.0 0.0 0.0

Time To Reduce (s) 11.0 0.0 0.0 11.0 0.0 0.0

Recall Mode C-Min None None C-Min None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 49.4 71.8 66.5 66.5 16.5 16.5

Actuated g/C Ratio 0.52 0.76 0.70 0.70 0.17 0.17

v/c Ratio 0.58 0.10 0.54 0.50 0.71 0.62

Control Delay 20.5 1.0 9.6 4.4 50.2 9.3

Queue Delay 0.0 0.0 0.0 0.1 0.0 0.0

Total Delay 20.5 1.0 9.6 4.5 50.2 9.3

LOS C A A A D A

Approach Delay 17.1 6.0 24.9

Approach LOS B A C

Queue Length 50th (ft) 224 0 28 74 115 0

Queue Length 95th (ft) 382 13 55 86 184 71

Internal Link Dist (ft) 920 549 420

Turn Bay Length (ft) 185 270 145

Base Capacity (vph) 949 1244 549 1370 349 575

Starvation Cap Reductn 0 0 0 97 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.58 0.09 0.49 0.54 0.58 0.57

Intersection Summary

Area Type: Other

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 12 (13%), Referenced to phase 2:EBT and 6:WBTL, Start of Yellow

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 14.1 Intersection LOS: B

Intersection Capacity Utilization 67.0% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: Bridge St & SR 611
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HCM 2010 analysis expects strict NEMA phasing.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 172 731 13 13 701 66 23 4 11 99 3 156

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 15 16 16 16 16 14 14 15

Grade (%) 0% 0% -1% -5%

Storage Length (ft) 230 0 75 150 0 0 0 125

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (ft) 80 60 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 0.98

Frt 0.997 0.850 0.972 0.850

Flt Protected 0.950 0.950 0.974 0.954

Satd. Flow (prot) 1787 1875 0 1805 2049 1830 0 2049 0 0 1982 1803

Flt Permitted 0.232 0.357 0.772 0.787

Satd. Flow (perm) 436 1875 0 678 2049 1830 0 1621 0 0 1635 1760

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 103 12 181

Link Speed (mph) 35 35 25 25

Link Distance (ft) 629 306 500 500

Travel Time (s) 12.3 6.0 13.6 13.6

Confl. Peds. (#/hr) 3 3 1 1

Confl. Bikes (#/hr) 1

Peak Hour Factor 0.84 0.91 0.75 0.60 0.96 0.86 0.69 0.25 0.83 0.89 0.75 0.86

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 1% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Adj. Flow (vph) 205 803 17 22 730 77 33 16 13 111 4 181

Shared Lane Traffic (%)

Lane Group Flow (vph) 205 820 0 22 730 77 0 62 0 0 115 181

Turn Type pm+pt NA Perm NA Perm Perm NA Perm NA Perm

Protected Phases 5 2 6 8 4

Permitted Phases 2 6 6 8 4 4

Detector Phase 5 2 6 6 6 8 8 4 4 4

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 16.0 76.0 60.0 60.0 60.0 19.0 19.0 19.0 19.0 19.0

Total Split (%) 16.8% 80.0% 63.2% 63.2% 63.2% 20.0% 20.0% 20.0% 20.0% 20.0%

Maximum Green (s) 10.0 70.0 54.0 54.0 54.0 13.0 13.0 13.0 13.0 13.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lag Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 0.2 0.2 0.2 0.2 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max C-Max C-Max None None None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 71.9 71.9 57.5 57.5 57.5 11.1 11.1 11.1

Actuated g/C Ratio 0.76 0.76 0.61 0.61 0.61 0.12 0.12 0.12

v/c Ratio 0.46 0.58 0.05 0.59 0.07 0.31 0.61 0.50

Control Delay 8.5 7.2 2.7 6.6 0.2 35.9 53.2 10.9

Queue Delay 0.0 0.1 0.0 0.7 0.0 0.0 0.0 0.0

Total Delay 8.5 7.3 2.7 7.4 0.2 35.9 53.2 10.9

LOS A A A A A D D B

Approach Delay 7.5 6.6 35.9 27.3

Approach LOS A A D C

Queue Length 50th (ft) 22 102 2 94 0 28 66 0

Queue Length 95th (ft) 84 374 m2 116 m1 13 99 51

Internal Link Dist (ft) 549 226 420 420

Turn Bay Length (ft) 230 75 150 125

Base Capacity (vph) 472 1420 410 1239 1147 232 223 397

Starvation Cap Reductn 0 77 0 225 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.43 0.61 0.05 0.72 0.07 0.27 0.52 0.46

Intersection Summary

Area Type: Other

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow, Master Intersection

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.61

Intersection Signal Delay: 10.6 Intersection LOS: B

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Commercial Driveway/Stroud Mall Main Dr & SR 611
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 172 731 13 13 701 66 23 4 11 99 3 156

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 1.00 0.99 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 188.1 188.2 190.0 190.0 193.7 197.6 198.6 198.6 198.6 202.5 202.5 200.5

Lanes 1 1 0 1 1 1 0 1 0 0 1 1

Cap, veh/h 582 1418 30 515 1247 1081 136 65 37 221 5 162

Arrive On Green 0.13 1.00 1.00 0.86 0.86 0.00 0.09 0.09 0.09 0.09 0.09 0.00

Sat Flow, veh/h 1792 1835 39 677 1937 1680 791 681 390 1503 54 1705

Grp Volume(v), veh/h 205 0 820 22 730 0 62 0 0 115 0 0

Grp Sat Flow(s),veh/h/ln 1792 0 1874 677 1937 1680 1862 0 0 1557 0 1705

Q Serve(g_s), s 3.4 0.0 0.0 0.4 9.8 0.0 0.0 0.0 0.0 3.7 0.0 0.0

Cycle Q Clear(g_c), s 3.4 0.0 0.0 0.4 9.8 0.0 2.7 0.0 0.0 6.5 0.0 0.0

Prop In Lane 1.00 0.02 1.00 1.00 0.53 0.21 0.97 1.00

Lane Grp Cap(c), veh/h 582 0 1448 515 1247 1081 238 0 0 226 0 162

V/C Ratio(X) 0.35 0.00 0.57 0.04 0.59 0.00 0.26 0.00 0.00 0.51 0.00 0.00

Avail Cap(c_a), veh/h 668 0 1448 515 1247 1081 317 0 0 299 0 245

HCM Platoon Ratio 2.00 2.00 2.00 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.77 0.00 0.77 0.80 0.80 0.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 4.5 0.0 0.0 2.3 3.0 0.0 38.3 0.0 0.0 39.9 0.0 0.0

Incr Delay (d2), s/veh 0.3 0.0 1.2 0.1 1.6 0.0 0.6 0.0 0.0 1.8 0.0 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 Back of Q (50%), veh/ln 0.9 0.0 0.5 0.1 2.9 0.0 1.4 0.0 0.0 2.7 0.0 0.0

Lane Grp Delay (d), s/veh 4.8 0.0 1.2 2.5 4.6 0.0 38.9 0.0 0.0 41.7 0.0 0.0

Lane Grp LOS A A A A D D

Approach Vol, veh/h 1025 752 62 115

Approach Delay, s/veh 2.0 4.6 38.9 41.7

Approach LOS A A D D

Timer

Assigned Phs 5 2 6 8 4

Phs Duration (G+Y+Rc), s 11.7 76.0 64.3 14.6 14.6

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0

Max Green Setting (Gmax), s 10.0 70.0 54.0 13.0 13.0

Max Q Clear Time (g_c+I1), s 5.4 2.0 11.8 4.7 8.5

Green Ext Time (p_c), s 0.3 0.3 0.3 0.4 0.2

Intersection Summary

HCM 2010 Ctrl Delay 6.5

HCM 2010 LOS A

Notes
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 19 583 714 77 36 63

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 11 11 14 15

Grade (%) 0% 0% 0%

Storage Length (ft) 115 250 0 150

Storage Lanes 1 1 1 1

Taper Length (ft) 60 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1745 1863 1801 1561 1925 1742

Flt Permitted 0.249 0.950

Satd. Flow (perm) 457 1863 1801 1561 1925 1742

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 105 77

Link Speed (mph) 35 35 25

Link Distance (ft) 306 1705 500

Travel Time (s) 6.0 33.2 13.6

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 0.75 0.90 0.87 0.73 0.57 0.82

Growth Factor 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 0% 2% 2% 0% 0% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 25 648 821 105 63 77

Shared Lane Traffic (%)

Lane Group Flow (vph) 25 648 821 105 63 77

Turn Type pm+pt NA NA Perm NA Perm

Protected Phases 5 2 6 4

Permitted Phases 2 6 4

Detector Phase 5 2 6 6 4 4

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 13.0 81.0 68.0 68.0 14.0 14.0

Total Split (%) 13.7% 85.3% 71.6% 71.6% 14.7% 14.7%

Maximum Green (s) 7.0 75.0 62.0 62.0 8.0 8.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 0.2 0.2 0.2 3.0 3.0

Minimum Gap (s) 0.2 0.2 0.2 0.2 0.2 0.2
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Lane Group EBL EBT WBT WBR SBL SBR

Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max C-Max None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 78.0 79.2 74.3 74.3 7.3 7.3

Actuated g/C Ratio 0.82 0.83 0.78 0.78 0.08 0.08

v/c Ratio 0.06 0.42 0.58 0.08 0.43 0.38

Control Delay 2.4 3.3 3.6 0.1 50.6 15.6

Queue Delay 0.0 0.3 0.0 0.0 0.0 0.0

Total Delay 2.4 3.6 3.6 0.1 50.6 15.6

LOS A A A A D B

Approach Delay 3.5 3.2 31.3

Approach LOS A A C

Queue Length 50th (ft) 1 85 44 0 37 0

Queue Length 95th (ft) m4 130 87 m0 48 34

Internal Link Dist (ft) 226 1625 420

Turn Bay Length (ft) 115 250 150

Base Capacity (vph) 469 1552 1409 1244 162 217

Starvation Cap Reductn 0 344 0 0 0 0

Spillback Cap Reductn 0 0 23 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.05 0.54 0.59 0.08 0.39 0.35

Intersection Summary

Area Type: Other

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 93 (98%), Referenced to phase 2:EBTL and 6:WBT, Start of Yellow

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.58

Intersection Signal Delay: 5.6 Intersection LOS: A

Intersection Capacity Utilization 51.5% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     3: SR 611 & Stroud Mall East Dr
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 19 583 714 77 36 63

Number 5 2 6 16 7 14

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 190.0 186.3 186.3 190.0 197.6 193.7

Lanes 1 1 1 1 1 1

Cap, veh/h 442 1535 1374 1191 83 73

Arrive On Green 0.04 1.00 0.74 0.74 0.04 0.00

Sat Flow, veh/h 1810 1863 1863 1615 1882 1647

Grp Volume(v), veh/h 25 648 821 105 63 0

Grp Sat Flow(s),veh/h/ln 1810 1863 1863 1615 1882 1647

Q Serve(g_s), s 0.3 0.0 18.8 1.7 3.0 0.0

Cycle Q Clear(g_c), s 0.3 0.0 18.8 1.7 3.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 442 1535 1374 1191 83 73

V/C Ratio(X) 0.06 0.42 0.60 0.09 0.76 0.00

Avail Cap(c_a), veh/h 544 1535 1374 1191 165 145

HCM Platoon Ratio 2.00 2.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.79 0.79 0.77 0.77 1.00 0.00

Uniform Delay (d), s/veh 4.6 0.0 5.6 3.4 43.0 0.0

Incr Delay (d2), s/veh 0.0 0.7 1.5 0.1 13.1 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 0.1 0.3 6.5 0.5 1.7 0.0

Lane Grp Delay (d), s/veh 4.7 0.7 7.1 3.5 56.1 0.0

Lane Grp LOS A A A A E

Approach Vol, veh/h 673 926 63

Approach Delay, s/veh 0.8 6.7 56.1

Approach LOS A A E

Timer

Assigned Phs 5 2 6

Phs Duration (G+Y+Rc), s 7.9 81.0 73.1

Change Period (Y+Rc), s 6.0 6.0 6.0

Max Green Setting (Gmax), s 7.0 75.0 62.0

Max Q Clear Time (g_c+I1), s 2.3 2.0 20.8

Green Ext Time (p_c), s 0.0 0.3 0.3

Intersection Summary

HCM 2010 Ctrl Delay 6.2

HCM 2010 LOS A

Notes



Lanes, Volumes, Timings Stroud Twp. System 2 P.M. Peak Hour
4: Commercial Driveway/Chipperfield Dr & SR 611 Existing Year 2013

L&V Engineering Synchro 8 Report

7/14/2013 Page 10

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 216 499 1 5 489 54 28 7 7 251 11 248

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 10 12 12 10 10 15 12 12 14 12 12 14

Grade (%) -1% 1% 0% 1%

Storage Length (ft) 100 0 230 215 0 90 0 200

Storage Lanes 1 0 1 1 0 1 0 1

Taper Length (ft) 60 40 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.98 0.98 1.00

Frt 0.999 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.960 0.955

Satd. Flow (prot) 1660 1889 0 1676 1747 1733 0 1824 1723 *1687 1772 1697

Flt Permitted 0.245 0.467 0.575 0.706

Satd. Flow (perm) 428 1889 0 824 1747 1694 0 1092 1683 *1687 1307 1697

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 103 103 264

Link Speed (mph) 35 35 25 35

Link Distance (ft) 1705 1000 500 500

Travel Time (s) 33.2 19.5 13.6 9.7

Confl. Peds. (#/hr) 2 2 2 2

Confl. Bikes (#/hr)

Peak Hour Factor 0.88 0.95 0.25 0.42 0.95 0.91 0.72 0.88 0.58 0.84 0.50 0.94

Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Heavy Vehicles (%) 2% 1% 0% 0% 1% 2% 0% 0% 0% 2% 0% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Parking  (#/hr)

Mid-Block Traffic (%) 0% 0% 0% 0%

Adj. Flow (vph) 245 525 4 12 515 59 39 8 12 299 22 264

Shared Lane Traffic (%)

Lane Group Flow (vph) 245 529 0 12 515 59 0 47 12 0 321 264

Turn Type pm+pt NA Perm NA Perm Perm NA Perm Perm NA Perm

Protected Phases 5 2 6 8 4

Permitted Phases 2 6 6 8 8 4 4

Detector Phase 5 2 6 6 6 8 8 8 4 4 4

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0

Total Split (s) 16.0 59.0 43.0 43.0 43.0 36.0 36.0 36.0 36.0 36.0 36.0

Total Split (%) 16.8% 62.1% 45.3% 45.3% 45.3% 37.9% 37.9% 37.9% 37.9% 37.9% 37.9%

Maximum Green (s) 10.0 53.0 37.0 37.0 37.0 30.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lag Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 6.0 6.0 6.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 3.0 3.0 3.0 3.0 0.2 0.2 0.2 0.2 0.2 0.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Time Before Reduce (s) 0.0 22.0 22.0 22.0 22.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 10.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Min C-Min C-Min C-Min None None None None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 56.1 56.1 39.9 39.9 39.9 26.9 26.9 26.9 26.9

Actuated g/C Ratio 0.59 0.59 0.42 0.42 0.42 0.28 0.28 0.28 0.28

v/c Ratio 0.63 0.47 0.03 0.70 0.08 0.15 0.02 0.87 0.39

Control Delay 20.1 14.5 18.6 30.3 1.2 25.3 0.1 56.1 5.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 20.1 14.5 18.6 30.3 1.2 25.3 0.1 56.1 5.0

LOS C B B C A C A E A

Approach Delay 16.2 27.1 20.2 33.1

Approach LOS B C C C

Queue Length 50th (ft) 68 152 5 274 0 20 0 175 0

Queue Length 95th (ft) 155 332 7 394 7 46 0 127 54

Internal Link Dist (ft) 1625 920 420 420

Turn Bay Length (ft) 100 230 215 90 200

Base Capacity (vph) 390 1116 349 741 777 344 601 412 716

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.63 0.47 0.03 0.70 0.08 0.14 0.02 0.78 0.37

Intersection Summary

Area Type: Other

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 43 (45%), Referenced to phase 2:EBTL and 6:WBTL, Start of Yellow

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 24.5 Intersection LOS: C

Intersection Capacity Utilization 73.9% ICU Level of Service D

Analysis Period (min) 15

*    User Entered Value

Splits and Phases:     4: Commercial Driveway/Chipperfield Dr & SR 611
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 216 499 1 5 489 54 28 7 7 251 11 248

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 187.2 189.1 191.0 189.0 187.2 192.8 190.0 190.0 197.6 189.0 185.6 194.7

Lanes 1 1 0 1 1 1 0 1 1 0 1 1

Cap, veh/h 368 1001 8 391 680 594 73 9 557 77 0 549

Arrive On Green 0.10 0.53 0.53 0.36 0.36 0.36 0.33 0.33 0.33 0.33 0.33 0.33

Sat Flow, veh/h 1783 1874 14 883 1872 1634 0 26 1675 0 0 1650

Grp Volume(v), veh/h 245 0 529 12 515 59 47 0 12 321 0 264

Grp Sat Flow(s),veh/h/ln 1783 0 1888 883 1872 1634 26 0 1675 0 0 1650

Q Serve(g_s), s 7.3 0.0 16.3 0.8 21.8 2.1 0.0 0.0 0.4 0.0 0.0 11.5

Cycle Q Clear(g_c), s 7.3 0.0 16.3 1.8 21.8 2.1 30.0 0.0 0.4 30.0 0.0 11.5

Prop In Lane 1.00 0.01 1.00 1.00 0.83 1.00 0.93 1.00

Lane Grp Cap(c), veh/h 368 0 1008 391 680 594 82 0 557 77 0 549

V/C Ratio(X) 0.67 0.00 0.52 0.03 0.76 0.10 0.58 0.00 0.02 4.16 0.00 0.48

Avail Cap(c_a), veh/h 380 0 1110 433 768 671 82 0 557 77 0 549

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) 0.91 0.00 0.91 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 18.0 0.0 13.6 19.1 25.2 18.9 39.6 0.0 20.2 45.1 0.0 23.9

Incr Delay (d2), s/veh 3.9 0.0 1.8 0.1 7.7 0.3 9.5 0.0 0.0 1452.8 0.0 0.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q (50%), veh/ln 3.3 0.0 7.1 0.2 11.0 0.9 1.3 0.0 0.2 32.9 0.0 4.7

Lane Grp Delay (d), s/veh 21.9 0.0 15.4 19.3 32.9 19.3 49.1 0.0 20.2 1497.9 0.0 24.5

Lane Grp LOS C B B C B D C F C

Approach Vol, veh/h 774 586 59 585

Approach Delay, s/veh 17.4 31.2 43.2 833.0

Approach LOS B C D F

Timer

Assigned Phs 5 2 6 8 4

Phs Duration (G+Y+Rc), s 15.4 54.1 38.8 36.0 36.0

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0

Max Green Setting (Gmax), s 10.0 53.0 37.0 30.0 30.0

Max Q Clear Time (g_c+I1), s 9.3 18.3 23.8 32.0 32.0

Green Ext Time (p_c), s 0.1 17.2 9.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 260.3

HCM 2010 LOS F

Notes
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This technical memorandum has been developed to document a background review and recommendation on 
the assumptions to be used in development of future traffic volumes for the Interstate 80 (I-80) Section 17M 
Reconstruction project.   The reconstruction project spans from Stroud Township (Exit 303) to the Borough of 
East Stroudsburg in Monroe County, Pennsylvania.  The section of I-80 within the study area is classified as 
urban interstate and consists of two (2) lanes of traffic in the eastbound and westbound directions. 
 
A variety of sources have been reviewed to determine the range of growth rates that have been previously 
estimated in transportation studies in the corridor.  Table 1 (below) includes an overview of historic growth 
rates utilized in previous studies along with current data trends observed in traffic data obtained from 
DRJTBC and PennDOT. 
 
A review of recent transportation studies in the project corridor suggests an expected growth rate of 1.9%-
2.5% to the design year (anticipated build year) of 2038.  The maximum growth rate of 2.5% was utilized in 
the 2005 I-80 Corridor Study Technical Memorandum, and is referred to as a value obtained through 
referencing sources including population estimates, the PennDOT Traffic Data Manual, and other projects 
within the corridor.  Since the time of the I-80 Corridor Study, the yearly growth factors reported by the 
PennDOT Traffic Manual have decreased.   Using an average from the yearly growth factors reported from 
2001-2011 in the current PennDOT Traffic Information Report yields a value of 2.1%.  
 
 

Table 1:  Interstate 80 AADT Growth Rate Comparison 
Source Author Annual Growth Rate 
Technical Memorandum I-80 Corridor Study – Traffic Growth and 
Future I-80 Mainline LOS (June 29, 2005) 

McCormick Taylor  2.5% (assumed annual growth to 2030 
between 1.9 – 3.0%) 

DRJTBC Northerly Crossing Study (July 31, 2006) Baker 1.9% (Assumed annual growth to 2030) 
Interchange Alternative Comparison/Point of Access Study 
Interstate I-80, Section 05S East Stroudsburg Interchange 
(January 2008) 

Wilbur Smith Associates 2.0% (Assumed annual growth to 2032) 

DRJTBC 2012 Traffic Engineering Report – Year 2013 Toll 
Bridge Traffic Volume and Revenue Projections (Westbound 
Traffic Data, February 12, 2013) 

Pennoni Associates Inc. -1.9% (5-year average 2008-2012) 

DRJTBC Historic Traffic Count Data (I-80 Delaware Water Gap 
Bridge, Bi-Directional Data) 

Delaware River Joint Toll 
Bridge Commission 

-1.8% (4-year average 2009-2012) 

PennDOT Bureau of Planning Traffic Volume Data (I-80 
Mainline, Interchange 302-306) 

PennDOT -1.4% (9-year span 2001-2010 growth 
trend) 

PennDOT Bureau of Planning Traffic Volume Data (I-80 
Mainline, Interchange 306-309) 

PennDOT -0.7% (9-year span 2001-2010 growth 
trend) 
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Current Traffic Data Trend 
 
A review of recent traffic data from the past five years indicates an overall decrease in AADT volumes along 
the I-80 corridor within the study area.  Volume data collected by Tri-State Traffic Data in 2013 along the I-80 
mainline suggests this trend has continued into the current year.  This pattern is anticipated to be a reflection 
of the current state of the economy and employment trends within the area, and not a depiction of the overall 
potential for long-term growth trends.   
 
 
Planning Perspective 
 
The current population (2012 estimate) for Monroe County is 168,800 in comparison to the Monroe County 
2020 Comprehensive Plan estimate of between 177,000 and 221,000 in the year 2020.  The overall 
population growth trend from 2000-2012 suggests the potential for a future traffic growth rate more on 
course with the rates utilized in the transportation studies listed in Table 1, as opposed to recent traffic 
growth rates observed in the review of current trends. 
 
As noted, PennDOT Bureau of Planning statewide growth factors for interstates indicates 23% overall growth 
from 2002 to 2011 (2.1% per year).  Statewide traffic trends from 1992-2001 indicate a 20.1% growth and 
from 2002-2011 a 36.3% growth.       
 
Monroe 2020 Comprehensive Plan Update 
 
The Monroe County Comprehensive Plan Update was recently published.  The Plan update includes general 
population/ employment, Commuter Rail Line project, and significant development information.   
 
The plan update indicates that the population has been stagnate over the past few years and is not 
anticipated to change until there are significant economic sector improvements.  A low and moderate 
projection was included which would increase population by about 2% and 4% through 2020.   The plan 
update indicates there are several large land developments proposed including the Kalahari Resort 
(combination water park, hotel and conference center at a site located at Pocono Manor) and Camelback 
Hotel and Water Park which have the potential to generate additional traffic in the region. 
 
The first section of the passenger rail service proposed from Scranton to Hoboken, NJ is in construction.  
This section is from Port Morris, NJ to Andover, NJ.  The two remaining sections from NJ to Stroudsburg, PA, 
and from Stroudsburg to Scranton are unfunded at this time.  Whether the line will be funded and 
constructed is unknown at this time.   Therefore, no adjustments to the future traffic volumes will be made.  
 
 
Recommendations 
 
A 2.0% yearly percentage growth rate is recommended to capture the traffic growth potential of the study 
area to the design year of 2045.   Current traffic volumes were projected to the design year 2045.  This is 
based on construction completion in 2025, with 20 years beyond for the design year of 2045.   
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I-80 Reconstruction – Crash Data Summary 
 
Five-year crash data records (2008-2012) were obtained from the Pennsylvania Department of Transportation for the 
I-80 main line sections within the project area.  Crash reports in the identified sections have been evaluated and 
presented in graphic form following this summary.  The following is a summarization of information taken from the 
crash data records. 
 
A total of 239 crashes were reported over the 3.45 mile reconstruction segment during the five year period (2008-
2012), including 43% Hit Fixed Object and 31% Rear-End collisions.  These types of crashes on an interstate are 
typical where congestion and geometry deficiencies exist.  
 
Crash rates for seven (7) separate segments were calculated for each direction (see tables attached) to compare 
average crash rates with the current Statewide Accident Average for similar road type, which was obtained from 
PennDOT Accident Records Systems Homogeneous Report.    
 
The majority of segments display average crash rates that exceed the current statewide average for urban interstates 
(0.56).  The highest average crash rate for crashes grouped by segment within the project area (obtained from 
PennDOT crash data) occurred in segment 3050/3051 (SR8013 Interchange), with the crash rates reaching 0.84 
(westbound) and 1.09 (eastbound). 
 
I-80 between Interchange 303 to Interchange 304 
 
Immediately west of Interchange 303 (PA Route 611) approaching the eastbound exit and westbound entrance 
ramps, no crash clusters are observed at the acceleration and deceleration areas to the interchange.  Some rear-end 
collisions were reported on the mainline section, suggesting at least some drivers in this area are reacting to speed 
variation in traffic flow created by accelerating or decelerating traffic.  One fatality accident occurred in the eastbound 
direction just past the ramp exit gore area. 
 
Within the I-80 segment from Interchange 303 (PA Route 611) to Interchange 304 (US209), the number of crashes 
increases with the majority reported as fixed object collisions (motorists hitting median barrier or guiderail).  A number 
of small accident crash clusters (3 accidents or less) are shown in this area.  Some rear-end collisions are evident in 
this section, suggesting the possibly some driver reaction to the reduced speed limit signage heading eastbound. 
 
I-80 between Interchange 304 to Interchange 305 
 
The area immediately east of Interchange 304 shows the highest number of crashes within the project area on I-80.  
The majority of eastbound crashes within this segment are fixed object collisions with motorists hitting median barrier 
or guiderail in the curve section.  Some rear end collisions are shown within the eastbound deceleration ramp area to 
Interchange 305 exit, suggesting the possibility of insufficient deceleration lengths affecting mainline free flow in this 
area.  Crash cluster data from PennDOT also indicates a “Hit Barrier” cluster in this area. 
 
A significant number of westbound crashes are rear-end collisions, suggesting driver reaction to the weave section 
involving traffic merging from the Interchange 305 entrance ramp and  traffic exiting to for the Interchange 304 
westbound exit to US209.   
 
I-80 between Interchange 305 to Interchange 306 
 
The area between Interchange 305 (W. Main Street) and Interchange 306 (Dreher Ave) contains no noticeable crash 
clusters.  No operational issues are evident from crash data in this section.    
 
I-80 between Interchange 306 to Interchange 307 
 
Within the I-80 segment between Interchange 306 (Dreher Ave) and Interchange 307 (Park Ave), the majority of 
crashes reported are fixed object collisions involving motorists hitting median barrier or guiderail. 



Some westbound crashes are same direction sideswipe collisions approaching the Interchange 306 westbound exit 
ramp, suggesting a possible driver reaction to combination of the roadway curve section and exiting vehicles at 
Interchange 306. 
 
A small cluster of rear-end collision crashes is noted within the Interchange 307 (Park Avenue) eastbound section, 
suggesting driver reaction to oncoming traffic from the eastbound entrance ramp at this interchange.  A sideswipe 
accident was also reported within this section.  A small cluster of rear-end and side-swipe collision crashes is also 
evident at Interchange 307 (Broad Street) in the westbound section, suggesting driver reaction to decelerating 
(diverging) or accelerating (merging) vehicles in the westbound direction.  
 
Within this section, one fatality accident occurred in the eastbound direction within the curve approaching Exit 307 
(Park Avenue), and one fatality accident occurred in the eastbound direction at the Park Avenue overpass location. 
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst AJM Highway/Direction of Travel I-80 Eastbound 
Agency or Company AECOM From/To Between Ints. 303 and 304 
Date Performed 7/22/2013 Jurisdiction  
Analysis Time Period A.M. Peak Hour Analysis Year No Build 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs

Volume, V 2546  veh/h Peak-Hour Factor, PHF 0.94 
 AADT veh/day %Trucks and Buses, PT 10 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.862 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67  ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 1654 pc/h/ln

S 67.6 mph 

D = vp / S 24.5 pc/mi/ln 

LOS C 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp) pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst AJM Highway/Direction of Travel I-80 Eastbound 
Agency or Company AECOM From/To Between Ints. 303 and 304 
Date Performed 7/24/2013 Jurisdiction  
Analysis Time Period P.M. Peak Hour Analysis Year No Build 2025 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs

Volume, V 3211  veh/h Peak-Hour Factor, PHF 0.94 
 AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67  ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 2139 pc/h/ln

S 59.8 mph 

D = vp / S 35.8 pc/mi/ln 

LOS E 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp) pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst AJM Highway/Direction of Travel I-80 Eastbound 
Agency or Company AECOM From/To Between Ints. 304 and 305 
Date Performed 7/24/2013 Jurisdiction  
Analysis Time Period A.M. Peak Hour Analysis Year No Build 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs

Volume, V 4118  veh/h Peak-Hour Factor, PHF 0.91 
 AADT veh/day %Trucks and Buses, PT 10 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.862 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67  ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 2763 pc/h/ln

S 41.7 mph 

D = vp / S 66.3 pc/mi/ln 

LOS F 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp) pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst AJM Highway/Direction of Travel I-80 Eastbound 
Agency or Company AECOM From/To Between Ints. 304 and 305 
Date Performed 7/24/2013 Jurisdiction  
Analysis Time Period P.M. Peak Hour Analysis Year No Build 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs

Volume, V 4656  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67  ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 3070 pc/h/ln

S 29.4 mph 

D = vp / S 104.3 pc/mi/ln 

LOS F 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp) pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst AJM Highway/Direction of Travel I-80 Eastbound 
Agency or Company AECOM From/To Between Ints. 305 and 306 
Date Performed 7/24/2013 Jurisdiction  
Analysis Time Period A.M. Peak Hour Analysis Year No Build 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs

Volume, V 4048  veh/h Peak-Hour Factor, PHF 0.87 
 AADT veh/day %Trucks and Buses, PT 10 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.862 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.50  ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 4.5 mph 

 FFS 70.9 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 2841 pc/h/ln

S 38.8 mph 

D = vp / S 73.3 pc/mi/ln 

LOS F 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp) pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst AJM Highway/Direction of Travel I-80 Eastbound 
Agency or Company AECOM From/To Between Ints. 305 and 306 
Date Performed 7/24/2013 Jurisdiction  
Analysis Time Period P.M. Peak Hour Analysis Year No Build 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs

Volume, V 4555  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.50  ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 4.5 mph 

 FFS 70.9 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 2972 pc/h/ln

S 33.6 mph 

D = vp / S 88.5 pc/mi/ln 

LOS F 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp) pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst AJM Highway/Direction of Travel I-80 Eastbound 
Agency or Company AECOM From/To Between Ints. 306 and 307 
Date Performed 7/24/2013 Jurisdiction  
Analysis Time Period A.M. Peak Hour Analysis Year No Build 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs

Volume, V 4267  veh/h Peak-Hour Factor, PHF 0.83 
 AADT veh/day %Trucks and Buses, PT 8 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.885 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.83  ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.3 mph 

 FFS 70.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 3058 pc/h/ln

S 30.0 mph 

D = vp / S 102.1 pc/mi/ln 

LOS F 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp) pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst AJM Highway/Direction of Travel I-80 Eastbound 
Agency or Company AECOM From/To Between Ints. 306 and 307 
Date Performed 7/24/2013 Jurisdiction  
Analysis Time Period P.M. Peak Hour Analysis Year No Build 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs

Volume, V 4743  veh/h Peak-Hour Factor, PHF 0.97 
 AADT veh/day %Trucks and Buses, PT 10 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.862 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.83  ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.3 mph 

 FFS 70.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 2985 pc/h/ln

S 33.0 mph 

D = vp / S 90.3 pc/mi/ln 

LOS F 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp) pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst AJM Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM From/To Between Ints. 303 and 304 
Date Performed 7/24/2013 Jurisdiction  
Analysis Time Period A.M. Peak Hour Analysis Year No Build 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs

Volume, V 2126  veh/h Peak-Hour Factor, PHF 0.97 
 AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67  ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 1373 pc/h/ln

S 69.7 mph 

D = vp / S 19.7 pc/mi/ln 

LOS C 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp) pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst AJM Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM From/To Between Ints. 303 and 304 
Date Performed 7/24/2013 Jurisdiction  
Analysis Time Period P.M. Peak Hour Analysis Year No Build 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs

Volume, V 4468  veh/h Peak-Hour Factor, PHF 0.97 
 AADT veh/day %Trucks and Buses, PT 13 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.830 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67  ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 2921 pc/h/ln

S 35.6 mph 

D = vp / S 82.0 pc/mi/ln 

LOS F 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp) pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst AJM Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM From/To Between Ints. 304 and 305 
Date Performed 7/24/2013 Jurisdiction  
Analysis Time Period A.M. Peak Hour Analysis Year No Build 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs

Volume, V 3149  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67  ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 2076 pc/h/ln

S 61.1 mph 

D = vp / S 34.0 pc/mi/ln 

LOS D 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp) pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst AJM Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM From/To Between Ints. 304 and 305 
Date Performed 7/24/2013 Jurisdiction  
Analysis Time Period P.M. Peak Hour Analysis Year No Build 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs

Volume, V 6470  veh/h Peak-Hour Factor, PHF 0.97 
 AADT veh/day %Trucks and Buses, PT 13 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.830 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67  ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 4230 pc/h/ln

S mph 

D = vp / S pc/mi/ln 

LOS F 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp) pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst AJM Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM From/To Between Ints. 305 and 306 
Date Performed 7/24/2013 Jurisdiction  
Analysis Time Period A.M. Peak Hour Analysis Year No Build 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs

Volume, V 3106  veh/h Peak-Hour Factor, PHF 0.93 
 AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.50  ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 4.5 mph 

 FFS 70.9 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 2092 pc/h/ln

S 60.8 mph 

D = vp / S 34.4 pc/mi/ln 

LOS D 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp) pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst AJM Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM From/To Between Ints. 305 and 306 
Date Performed 7/24/2013 Jurisdiction  
Analysis Time Period P.M. Peak Hour Analysis Year No Build 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs

Volume, V 6447  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 13 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.830 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.50  ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 4.5 mph 

 FFS 70.9 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 4259 pc/h/ln

S mph 

D = vp / S pc/mi/ln 

LOS F 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp) pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst AJM Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM From/To Between Ints. 306 and 307 
Date Performed 7/24/2013 Jurisdiction  
Analysis Time Period A.M. Peak Hour Analysis Year No Build 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs

Volume, V 3240  veh/h Peak-Hour Factor, PHF 0.91 
 AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.83  ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.3 mph 

 FFS 70.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 2230 pc/h/ln

S 57.7 mph 

D = vp / S 38.7 pc/mi/ln 

LOS E 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp) pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst AJM Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM From/To Between Ints. 306 and 307 
Date Performed 7/24/2013 Jurisdiction  
Analysis Time Period P.M. Peak Hour Analysis Year No Build 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs

Volume, V 6750  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.83  ramps/mi 

FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.3 mph 

 FFS 70.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 4404 pc/h/ln

S mph 

D = vp / S pc/mi/ln 

LOS F 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp) pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 304 from Route 209  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1360   ft 

VD = 394  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2546   0.94  Rolling  10  1  0.862  0.95  3307  
 Ramp 1572   0.94  Rolling  5  1  0.922  0.95  1910  
 UpStream          
 DownStream 394   0.82  Rolling  2  0  0.971  0.95  521  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 1.000   using Equation  (Exhibit 25-5) 
V12 = 3307   pc/h 
V3 or Vav34 0   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 5217  Exhibit 25-7  Yes 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 5217   Exhibit 25-7 4600:All Yes V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 40.3 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.984 (Exibit 25-19) 
SR= 42.4 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 42.4 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 304 from Route 209  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1360   ft 

VD = 471  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3211   0.94  Rolling  12  1  0.840  0.95  4279  
 Ramp 1445   0.94  Rolling  2  1  0.962  0.95  1683  
 UpStream          
 DownStream 471   0.86  Rolling  3  0  0.957  0.95  602  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 1.000   using Equation  (Exhibit 25-5) 
V12 = 4279   pc/h 
V3 or Vav34 0   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 5962  Exhibit 25-7  Yes 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 5962   Exhibit 25-7 4600:All Yes V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 46.2 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 1.780 (Exibit 25-19) 
SR= 20.2 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 20.2 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 305 from W. Main Street  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 800   ft 

Vu = 394  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3724   0.91  Rolling  10  1  0.862  0.95  4997  
 Ramp 324   0.74  Rolling  0  0  1.000  0.95  461  
 UpStream 394   0.82  Rolling  2  0  0.971  0.95  521  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 1.000   using Equation  (Exhibit 25-5) 
V12 = 4997   pc/h 
V3 or Vav34 0   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 5458  Exhibit 25-7  Yes 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 5458   Exhibit 25-7 4600:All Yes V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 46.8 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 1.224 (Exibit 25-19) 
SR= 35.7 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 35.7 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 305 from W. Main Street  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 800   ft 

Vu = 471  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4186   0.95  Rolling  12  1  0.840  0.95  5519  
 Ramp 369   0.96  Rolling  0  0  1.000  0.95  405  
 UpStream 471   0.86  Rolling  3  0  0.957  0.95  602  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 1.000   using Equation  (Exhibit 25-5) 
V12 = 5519   pc/h 
V3 or Vav34 0   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 5924  Exhibit 25-7  Yes 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 5924   Exhibit 25-7 4600:All Yes V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 50.4 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 1.767 (Exibit 25-19) 
SR= 20.5 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 20.5 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 306 from Dreher Avenue  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2100   ft 

Vu = 324  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4048   0.87  Rolling  10  1  0.862  0.95  5681  
 Ramp 219   0.67  Rolling  1  0  0.985  0.95  349  
 UpStream 324   0.74  Rolling  0  0  1.000  0.95  461  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 1.000   using Equation  (Exhibit 25-5) 
V12 = 5681   pc/h 
V3 or Vav34 0   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6030  Exhibit 25-7  Yes 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 6030   Exhibit 25-7 4600:All Yes V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 50.3 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 1.920 (Exibit 25-19) 
SR= 16.2 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 16.2 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 306 from Dreher Avenue  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2100   ft 

Vu = 369  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4555   0.96  Rolling  12  1  0.840  0.95  5943  
 Ramp 188   0.81  Rolling  1  0  0.985  0.95  248  
 UpStream 369   0.96  Rolling  0  0  1.000  0.95  405  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 1.000   using Equation  (Exhibit 25-5) 
V12 = 5943   pc/h 
V3 or Vav34 0   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6191  Exhibit 25-7  Yes 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 6191   Exhibit 25-7 4600:All Yes V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 51.6 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 2.203 (Exibit 25-19) 
SR= 8.3 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 8.3 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 307 from Park Avenue  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 950   ft 

Vu = 718  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3549   0.83  Rolling  8  1  0.885  0.95  5086  
 Ramp 219   0.85  Rolling  4  0  0.943  0.95  287  
 UpStream 718   0.82  Rolling  6  0  0.917  0.95  1005  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 1.000   using Equation  (Exhibit 25-5) 
V12 = 5086   pc/h 
V3 or Vav34 0   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 5373  Exhibit 25-7  Yes 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 5373   Exhibit 25-7 4600:All Yes V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 45.7 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 1.145 (Exibit 25-19) 
SR= 37.9 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 37.9 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 307 from Park Avenue  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 950   ft 

Vu = 648  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4095   0.97  Rolling  10  1  0.862  0.95  5155  
 Ramp 264   0.63  Rolling  1  0  0.985  0.95  448  
 UpStream 648   0.84  Rolling  2  0  0.971  0.95  836  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 1.000   using Equation  (Exhibit 25-5) 
V12 = 5155   pc/h 
V3 or Vav34 0   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 5603  Exhibit 25-7  Yes 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 5603   Exhibit 25-7 4600:All Yes V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 47.5 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 1.362 (Exibit 25-19) 
SR= 31.9 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 31.9 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 303 from Route 611  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 4630   ft 

Vu = 1023  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2126   0.97  Rolling  12  1  0.840  0.95  2745  
 Ramp 173   0.74  Rolling  2  0  0.971  0.95  253  
 UpStream 1023   0.94  Rolling  8  1  0.885  0.95  1295  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 1.000   using Equation  (Exhibit 25-5) 
V12 = 2745   pc/h 
V3 or Vav34 0   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2998  Exhibit 25-7  No 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 2998   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 22.0 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.324 (Exibit 25-19) 
SR= 60.9 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 60.9 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 303 from Route 611  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 4630   ft 

Vu = 2001  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4468   0.97  Rolling  13  1  0.830  0.95  5843  
 Ramp 322   0.87  Rolling  1  0  0.985  0.95  395  
 UpStream 2001   0.94  Rolling  2  1  0.962  0.95  2330  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 1.000   using Equation  (Exhibit 25-5) 
V12 = 5843   pc/h 
V3 or Vav34 0   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6238  Exhibit 25-7  Yes 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 6238   Exhibit 25-7 4600:All Yes V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 47.2 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 2.242 (Exibit 25-19) 
SR= 7.2 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 7.2 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 307 from Broad Street  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1600   ft 

Vu = 360  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2766   0.91  Rolling  12  1  0.840  0.95  3807  
 Ramp 473   0.91  Rolling  6  0  0.917  0.95  596  
 UpStream 360   0.90  Rolling  3  0  0.957  0.95  440  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 1.000   using Equation  (Exhibit 25-5) 
V12 = 3807   pc/h 
V3 or Vav34 0   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4403  Exhibit 25-7  No 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 4403   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 38.4 (pc/mi/ln) 
LOS = E (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.627 (Exibit 25-19) 
SR= 52.4 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 52.4 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 307 from Broad Street  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1600   ft 

Vu = 560  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5961   0.96  Rolling  12  1  0.840  0.95  7778  
 Ramp 790   0.89  Rolling  1  0  0.985  0.95  948  
 UpStream 560   0.88  Rolling  1  0  0.985  0.95  680  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 1.000   using Equation  (Exhibit 25-5) 
V12 = 7778   pc/h 
V3 or Vav34 0   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 8726  Exhibit 25-7  Yes 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 8726   Exhibit 25-7 4600:All Yes V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 72.0 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 24.336 (Exibit 25-19) 
SR= -611.4 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = -611.4 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 303 to Route 611  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 5500   ft 

VD = 1572  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 2857   0.94  Rolling  10  1  0.862  0.95  3711  
 Ramp 311   0.72  Rolling  1  0  0.985  0.95  461  
 UpStream          
 DownStream 1572   0.94  Rolling  5  1  0.922  0.95  1910  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 1.000   using Equation (Exhibit 25-12) 
V12 = 3711  pc/h 
V3 or Vav34 0  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 3711  Exhibit 25-14 4800 No  
VFO = VF - VR 3250  Exhibit 25-14 4800  No  

VR 461  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 3711  Exhibit 25-14 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 29.9 (pc/mi/ln) 
LOS = D (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.469 (Exhibit 25-19) 
SR= 56.9 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 56.9 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 303 to Route 611  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 5500   ft 

VD = 1445  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3622   0.94  Rolling  12  1  0.840  0.95  4827  
 Ramp 411   0.97  Rolling  1  0  0.985  0.95  453  
 UpStream          
 DownStream 1445   0.94  Rolling  2  1  0.962  0.95  1683  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 1.000   using Equation (Exhibit 25-12) 
V12 = 4827  pc/h 
V3 or Vav34 0  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4827  Exhibit 25-14 4800 Yes  
VFO = VF - VR 4374  Exhibit 25-14 4800  No  

VR 453  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 4827  Exhibit 25-14 4400:All Yes  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 39.5 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.469 (Exhibit 25-19) 
SR= 56.9 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 56.9 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 305 to W. Main Street  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 700   ft 

VD = 324  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 4118   0.91  Rolling  10  1  0.862  0.95  5526  
 Ramp 394   0.82  Rolling  2  0  0.971  0.95  521  
 UpStream          
 DownStream 324   0.74  Rolling  0  0  1.000  0.95  461  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 1.000   using Equation (Exhibit 25-12) 
V12 = 5526  pc/h 
V3 or Vav34 0  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 5526  Exhibit 25-14 4800 Yes  
VFO = VF - VR 5005  Exhibit 25-14 4800  Yes  

VR 521  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 5526  Exhibit 25-14 4400:All Yes  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 50.3 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.475 (Exhibit 25-19) 
SR= 56.7 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 56.7 mph (Exhibit 25-15) 

Copyright © 2008 University of Florida, All Rights Reserved      HCS+TM   Version 5.4 Generated:  7/24/2013    2:16 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

7/24/2013file://C:\Users\maya\AppData\Local\Temp\r2kB829.tmp



                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 305 to W. Main Street  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 700   ft 

VD = 369  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 4657   0.95  Rolling  12  1  0.840  0.95  6141  
 Ramp 471   0.86  Rolling  3  0  0.957  0.95  602  
 UpStream          
 DownStream 369   0.96  Rolling  0  0  1.000  0.95  405  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 1.000   using Equation (Exhibit 25-12) 
V12 = 6141  pc/h 
V3 or Vav34 0  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 6141  Exhibit 25-14 4800 Yes  
VFO = VF - VR 5539  Exhibit 25-14 4800  Yes  

VR 602  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 6141  Exhibit 25-14 4400:All Yes  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 55.6 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.482 (Exhibit 25-19) 
SR= 56.5 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 56.5 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 307 to Park Avenue  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 810   ft 

VD = 219  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 4267   0.83  Rolling  8  1  0.885  0.95  6115  
 Ramp 718   0.82  Rolling  6  0  0.917  0.95  1005  
 UpStream          
 DownStream 219   0.85  Rolling  4  0  0.943  0.95  287  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 1.000   using Equation (Exhibit 25-12) 
V12 = 6115  pc/h 
V3 or Vav34 0  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 6115  Exhibit 25-14 4800 Yes  
VFO = VF - VR 5110  Exhibit 25-14 4800  Yes  

VR 1005  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 6115  Exhibit 25-14 4400:All Yes  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 55.5 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.518 (Exhibit 25-19) 
SR= 55.5 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 55.5 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 307 to Park Avenue  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 810   ft 

VD = 264  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 4743   0.97  Rolling  10  1  0.862  0.95  5971  
 Ramp 648   0.84  Rolling  2  0  0.971  0.95  836  
 UpStream          
 DownStream 264   0.63  Rolling  1  0  0.985  0.95  448  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 1.000   using Equation (Exhibit 25-12) 
V12 = 5971  pc/h 
V3 or Vav34 0  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 5971  Exhibit 25-14 4800 Yes  
VFO = VF - VR 5135  Exhibit 25-14 4800  Yes  

VR 836  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 5971  Exhibit 25-14 4400:All Yes  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 54.3 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.503 (Exhibit 25-19) 
SR= 55.9 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 55.9 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 305 to W. Main Street  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 740   ft 

VD = 328  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3106   0.93  Rolling  12  1  0.840  0.95  4184  
 Ramp 285   0.84  Rolling  1  0  0.985  0.95  363  
 UpStream          
 DownStream 328   0.87  Rolling  2  0  0.971  0.95  409  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 1.000   using Equation (Exhibit 25-12) 
V12 = 4184  pc/h 
V3 or Vav34 0  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4184  Exhibit 25-14 4800 No  
VFO = VF - VR 3821  Exhibit 25-14 4800  No  

VR 363  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 4184  Exhibit 25-14 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 39.2 (pc/mi/ln) 
LOS = E (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.461 (Exhibit 25-19) 
SR= 57.1 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 57.1 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 305 to W. Main Street  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 740   ft 

VD = 603  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6447   0.96  Rolling  13  1  0.830  0.95  8518  
 Ramp 580   0.90  Rolling  1  0  0.985  0.95  689  
 UpStream          
 DownStream 603   0.78  Rolling  1  0  0.985  0.95  826  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 1.000   using Equation (Exhibit 25-12) 
V12 = 8518  pc/h 
V3 or Vav34 0  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 8518  Exhibit 25-14 4800 Yes  
VFO = VF - VR 7829  Exhibit 25-14 4800  Yes  

VR 689  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 8518  Exhibit 25-14 4400:All Yes  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 76.4 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.490 (Exhibit 25-19) 
SR= 56.3 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 56.3 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 306 to Dreher Avenue  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3680   ft 

Vu = 473  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3240   0.91  Rolling  12  1  0.840  0.95  4460  
 Ramp 134   0.66  Rolling  3  0  0.957  0.95  223  
 UpStream 473   0.91  Rolling  6  0  0.917  0.95  596  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 1.000   using Equation (Exhibit 25-12) 
V12 = 4460  pc/h 
V3 or Vav34 0  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4460  Exhibit 25-14 4800 No  
VFO = VF - VR 4237  Exhibit 25-14 4800  No  

VR 223  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 4460  Exhibit 25-14 4400:All Yes  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 41.3 (pc/mi/ln) 
LOS = E (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.448 (Exhibit 25-19) 
SR= 57.5 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 57.5 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 306 to Dreher Avenue  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3680   ft 

Vu = 790  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6750   0.96  Rolling  12  1  0.840  0.95  8808  
 Ramp 303   0.82  Rolling  3  0  0.957  0.95  406  
 UpStream 790   0.89  Rolling  1  0  0.985  0.95  948  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 1.000   using Equation (Exhibit 25-12) 
V12 = 8808  pc/h 
V3 or Vav34 0  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 8808  Exhibit 25-14 4800 Yes  
VFO = VF - VR 8402  Exhibit 25-14 4800  Yes  

VR 406  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 8808  Exhibit 25-14 4400:All Yes  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 78.7 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.465 (Exhibit 25-19) 
SR= 57.0 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 57.0 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 307 to Broad Street  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1470   ft 

VD = 473  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3126   0.91  Rolling  12  1  0.840  0.95  4303  
 Ramp 360   0.90  Rolling  3  0  0.957  0.95  440  
 UpStream          
 DownStream 473   0.91  Rolling  6  0  0.917  0.95  596  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 1.000   using Equation (Exhibit 25-12) 
V12 = 4303  pc/h 
V3 or Vav34 0  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4303  Exhibit 25-14 4800 No  
VFO = VF - VR 3863  Exhibit 25-14 4800  No  

VR 440  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 4303  Exhibit 25-14 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 39.9 (pc/mi/ln) 
LOS = E (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.468 (Exhibit 25-19) 
SR= 56.9 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 56.9 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 307 to Broad Street  
Date Performed 7/24/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year No Build 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1470   ft 

VD = 790  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6521   0.96  Rolling  12  1  0.840  0.95  8509  
 Ramp 560   0.88  Rolling  1  0  0.985  0.95  680  
 UpStream          
 DownStream 790   0.89  Rolling  1  0  0.985  0.95  948  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 1.000   using Equation (Exhibit 25-12) 
V12 = 8509  pc/h 
V3 or Vav34 0  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 8509  Exhibit 25-14 4800 Yes  
VFO = VF - VR 7829  Exhibit 25-14 4800  Yes  

VR 680  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 8509  Exhibit 25-14 4400:All Yes  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 76.1 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.489 (Exhibit 25-19) 
SR= 56.3 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 56.3 mph (Exhibit 25-15) 
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Interstate 80 Reconstruction 
FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst JRE 
Agency/Company AECOM 
Date Performed 7/24/2013 
Analysis Time Period A.M. Peak Hour 

Freeway/Dir of Travel I-80 Westbound 
Weaving Segment Location Int. 305 to 304 
Analysis Year No Build 2045 

Project Description  Interstate 80 Reconstruction 
Inputs

Weaving configuration One-Sided
Weaving number of lanes, N 3
Weaving segment length, LS 565ft
Freeway free-flow speed, FFS 70 mph

Segment type Freeway
Freeway minimum speed, SMIN 15 
Freeway maximum capacity, CIFL 2400
Terrain type Rolling 

Conversions to pc/h Under Base Conditions
 V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)
VFF 1930  0.95  12  1  2.5  2.0  0.840  0.95  2545  
VRF 196  0.87  2  0  2.5  2.0  0.971  0.95  244  
VFR 891  0.94  8  1  2.5  2.0  0.885  0.95  1127  
VRR 132  0.87  2  0  2.5  2.0  0.971  0.95  165  
VNW 2710  V = 4081  
VW 1371   
VR 0.336    
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.7 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 1371 lc/h
Weaving lane changes, LCW 1497 lc/h
Non-weaving lane changes, LCNW 287 lc/h
Total lane changes, LCALL  1784 lc/h
Non-weaving vehicle index, INW 260 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v  4081 pc/h
Weaving segment capacity, cw 4756 veh/h
Weaving segment v/c ratio 0.685 
Weaving segment density, D 25.9 pc/mi/ln
Level of Service, LOS   C   

Weaving intensity factor, W 0.560 
Weaving segment speed, S 52.4 mph
Average weaving speed, SW 50.3 mph
Average non-weaving speed, SNW  53.6 mph
Maximum weaving length, LMAX  5973 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of Chapter 13, 
"Freeway Merge and Diverge Segments".    
b. For volumes that exceed the weaving segment capacity, the level of service is "F". 
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Interstate 80 Reconstruction 
FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst JRE 
Agency/Company AECOM 
Date Performed 7/24/2013 
Analysis Time Period P.M. Peak Hour 

Freeway/Dir of Travel I-80 Westbound 
Weaving Segment Location Int. 305 to 304 
Analysis Year No Build 2045 

Project Description  Interstate 80 Reconstruction 
Inputs

Weaving configuration One-Sided
Weaving number of lanes, N 3
Weaving segment length, LS 565ft
Freeway free-flow speed, FFS 70 mph

Segment type Freeway
Freeway minimum speed, SMIN 15 
Freeway maximum capacity, CIFL 2400
Terrain type Rolling 

Conversions to pc/h Under Base Conditions
 V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)
VFF 4108  0.97  13  1  2.5  2.0  0.830  0.95  5372  
VRF 360  0.78  1  0  2.5  2.0  0.985  0.95  493  
VFR 1758  0.94  2  1  2.5  2.0  0.962  0.95  2047  
VRR 243  0.78  1  0  2.5  2.0  0.985  0.95  333  
VNW 5705  V = 8245  
VW 2540   
VR 0.308    
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.7 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN lc/h
Weaving lane changes, LCW lc/h
Non-weaving lane changes, LCNW lc/h
Total lane changes, LCALL  lc/h
Non-weaving vehicle index, INW 369 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v  8245 pc/h
Weaving segment capacity, cw 4752 veh/h
Weaving segment v/c ratio 1.368 
Weaving segment density, D pc/mi/ln
Level of Service, LOS   F   

Weaving intensity factor, W 
Weaving segment speed, S mph
Average weaving speed, SW mph
Average non-weaving speed, SNW  mph
Maximum weaving length, LMAX  5671 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of Chapter 13, 
"Freeway Merge and Diverge Segments".    
b. For volumes that exceed the weaving segment capacity, the level of service is "F". 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst AJM  
Agency/Co. AECOM 
Date Performed 8/2/2013 
Analysis Time Period A.M. Peak Hour 

Intersection SR 611 & I-80 EB Off Ramp 
Jurisdiction  
Analysis Year No Build 2045 
  

Project Description     Interstate 80 Reconstruction 
East/West Street:   SR 611 (N. 9th Street) North/South Street:   I-80 EB Off Ramp 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h)  857   923  
Peak-Hour Factor, PHF 1.00 0.88 1.00 1.00 0.87 1.00 
Hourly Flow Rate, HFR 
(veh/h) 0 973 0 0 1060 0 

Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Two Way Left Turn Lane  
RT Channelized     0     0 
Lanes 0 1 0 0 1 0 
Configuration  T   T  
Upstream Signal  0     0  
Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h)   298    
Peak-Hour Factor, PHF 1.00 1.00 0.72 1.00 1.00 1.00 
Hourly Flow Rate, HFR 
(veh/h) 0 0 413 0 0 0 

Percent Heavy Vehicles 0 0 1 0 0 0 
Percent Grade (%)   0 0 
Flared Approach  N   N  
    Storage  0   0  
RT Channelized     1    0 
Lanes 0 0 1 0 0 0 
Configuration   R    
Delay, Queue Length, and Level of Service
Approach Eastbound  Westbound  Northbound  Southbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration     R    
v (veh/h)     413    
C (m) (veh/h)     320    
v/c     1.29    
95% queue length     19.55    
Control Delay (s/veh)     185.6    
LOS     F    
Approach Delay (s/veh) -- -- 185.6  
Approach LOS -- -- F  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst AJM  
Agency/Co. AECOM 
Date Performed 8/2/2013 
Analysis Time Period P.M. Peak Hour 

Intersection SR 611 & I-80 EB Off Ramp 
Jurisdiction  
Analysis Year No Build 2045 
  

Project Description     Interstate 80 Reconstruction 
East/West Street:   SR 611 (N. 9th Street) North/South Street:   I-80 EB Off Ramp 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h)  1176   1417  
Peak-Hour Factor, PHF 1.00 0.92 1.00 1.00 0.96 1.00 
Hourly Flow Rate, HFR 
(veh/h) 0 1278 0 0 1476 0 

Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Two Way Left Turn Lane  
RT Channelized     0     0 
Lanes 0 1 0 0 1 0 
Configuration  T   T  
Upstream Signal  0     0  
Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h)   407    
Peak-Hour Factor, PHF 1.00 1.00 0.98 1.00 1.00 1.00 
Hourly Flow Rate, HFR 
(veh/h) 0 0 415 0 0 0 

Percent Heavy Vehicles 0 0 1 0 0 0 
Percent Grade (%)   0 0 
Flared Approach  N   N  
    Storage  0   0  
RT Channelized     1    0 
Lanes 0 0 1 0 0 0 
Configuration   R    
Delay, Queue Length, and Level of Service
Approach Eastbound  Westbound  Northbound  Southbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration     R    
v (veh/h)     415    
C (m) (veh/h)     211    
v/c     1.97    
95% queue length     30.59    
Control Delay (s/veh)     489.4    
LOS     F    
Approach Delay (s/veh) -- -- 489.4  
Approach LOS -- -- F  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst AJM  
Agency/Co. AECOM 
Date Performed 8/2/2013 
Analysis Time Period A.M. Peak Hour 

Intersection SR 611 & Shopping Ctr Side 
Rd 

Jurisdiction  
Analysis Year No Build 2045 
  

Project Description     Interstate 80 Reconstruction 
East/West Street:   SR 611 (N. 9th Street) North/South Street:   Shopping Center Side Road 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 11 835   914 23 
Peak-Hour Factor, PHF 0.38 0.86 1.00 1.00 0.88 0.60 
Hourly Flow Rate, HFR 
(veh/h) 28 970 0 0 1038 38 

Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Two Way Left Turn Lane  
RT Channelized     0     0 
Lanes 1 1 0 0 1 0 
Configuration L T    TR 
Upstream Signal  0     0  
Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h)    23  9 
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.60 1.00 0.63 
Hourly Flow Rate, HFR 
(veh/h) 0 0 0 38 0 14 

Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)   0 -2 
Flared Approach  N   N  
    Storage  0   0  
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach Eastbound  Westbound  Northbound  Southbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration L      LR  
v (veh/h) 28      52  
C (m) (veh/h) 503      239  
v/c 0.06      0.22  
95% queue length 0.18      0.81  
Control Delay (s/veh) 12.6      24.2  
LOS B      C  
Approach Delay (s/veh) -- --  24.2 
Approach LOS -- --  C 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst AJM  
Agency/Co. AECOM 
Date Performed 8/2/2013 
Analysis Time Period P.M. Peak Hour 

Intersection SR 611 & Shopping Ctr Side 
Rd 

Jurisdiction  
Analysis Year No Build 2045 
  

Project Description     Interstate 80 Reconstruction 
East/West Street:   SR 611 (N. 9th Street) North/South Street:   Shopping Center Side Road 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 28 1150   1359 62 
Peak-Hour Factor, PHF 0.54 0.91 1.00 1.00 0.96 0.69 
Hourly Flow Rate, HFR 
(veh/h) 51 1263 0 0 1415 89 

Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Two Way Left Turn Lane  
RT Channelized     0     0 
Lanes 1 1 0 0 1 0 
Configuration L T    TR 
Upstream Signal  0     0  
Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h)    26  19 
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.70 1.00 0.50 
Hourly Flow Rate, HFR 
(veh/h) 0 0 0 37 0 38 

Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)   0 -2 
Flared Approach  N   N  
    Storage  0   0  
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach Eastbound  Westbound  Northbound  Southbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration L      LR  
v (veh/h) 51      75  
C (m) (veh/h) 348      152  
v/c 0.15      0.49  
95% queue length 0.51      2.35  
Control Delay (s/veh) 17.1      49.8  
LOS C      E  
Approach Delay (s/veh) -- --  49.8 
Approach LOS -- --  E 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst AJM  
Agency/Co. AECOM 
Date Performed 8/2/2013 
Analysis Time Period A.M. Peak Hour 

Intersection W. Main Street & I-80 EB 
Ramps 

Jurisdiction  
Analysis Year No Build 2045 
  

Project Description     Interstate 80 Reconstruction 
East/West Street:   W. Main Street (SR 2012) North/South Street:   I-80 EB Ramps 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h)  479 288 36 697  
Peak-Hour Factor, PHF 1.00 0.95 0.81 0.43 0.91 1.00 
Hourly Flow Rate, HFR 
(veh/h) 0 504 355 83 765 0 

Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized     0     0 
Lanes 0 1 1 0 1 0 
Configuration  T R LT   
Upstream Signal  0     0  
Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h) 51  343    
Peak-Hour Factor, PHF 0.75 1.00 0.77 1.00 1.00 1.00 
Hourly Flow Rate, HFR 
(veh/h) 68 0 445 0 0 0 

Percent Heavy Vehicles 4 0 2 0 0 0 
Percent Grade (%)   -1 0 
Flared Approach  Y   N  
    Storage  5   0  
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration  LR     
Delay, Queue Length, and Level of Service
Approach Eastbound  Westbound  Northbound  Southbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration  LT  LR     
v (veh/h)  83  513     
C (m) (veh/h)  601  695     
v/c  0.14  0.74     
95% queue length  0.48  6.56     
Control Delay (s/veh)  11.9  29.0     
LOS  B  D     
Approach Delay (s/veh) -- -- 29.0  
Approach LOS -- -- D  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst AJM  
Agency/Co. AECOM 
Date Performed 8/2/2013 
Analysis Time Period P.M. Peak Hour 

Intersection W. Main Street & I-80 EB 
Ramps 

Jurisdiction  
Analysis Year No Build 2045 
  

Project Description     Interstate 80 Reconstruction 
East/West Street:   W. Main Street (SR 2012) North/South Street:   I-80 EB Ramps 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h)  607 317 53 1347  
Peak-Hour Factor, PHF 1.00 0.90 0.93 0.70 0.88 1.00 
Hourly Flow Rate, HFR 
(veh/h) 0 674 340 75 1530 0 

Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized     0     0 
Lanes 0 1 1 0 1 0 
Configuration  T R LT   
Upstream Signal  0     0  
Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h) 98  373    
Peak-Hour Factor, PHF 0.87 1.00 0.85 1.00 1.00 1.00 
Hourly Flow Rate, HFR 
(veh/h) 112 0 438 0 0 0 

Percent Heavy Vehicles 2 0 3 0 0 0 
Percent Grade (%)   -1 0 
Flared Approach  Y   N  
    Storage  5   0  
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration  LR     
Delay, Queue Length, and Level of Service
Approach Eastbound  Westbound  Northbound  Southbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration  LT  LR     
v (veh/h)  75  550     
C (m) (veh/h)  525  155     
v/c  0.14  3.55     
95% queue length  0.50  53.25     
Control Delay (s/veh)  13.0  1206     
LOS  B  F     
Approach Delay (s/veh) -- -- 1206  
Approach LOS -- -- F  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst AJM  
Agency/Co. AECOM 
Date Performed 8/2/2013 
Analysis Time Period A.M. Peak Hour 

Intersection W. Main Street & I-80 WB 
Ramps 

Jurisdiction  
Analysis Year No Build 2045 
  

Project Description     Interstate 80 Reconstruction 
East/West Street:   W. Main Street (SR 2012) North/South Street:   I-80 WB Ramps 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 47 775   482 281 
Peak-Hour Factor, PHF 0.69 0.85 1.00 1.00 0.87 0.83 
Hourly Flow Rate, HFR 
(veh/h) 68 911 0 0 554 338 

Percent Heavy Vehicles 4 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized     0     0 
Lanes 0 1 0 0 1 1 
Configuration LT    T R 
Upstream Signal  0     0  
Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h)    34  251 
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.75 1.00 0.85 
Hourly Flow Rate, HFR 
(veh/h) 0 0 0 45 0 295 

Percent Heavy Vehicles 0 0 0 0 0 1 
Percent Grade (%)   0 -1 
Flared Approach  N   Y  
    Storage  0   1  
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach Eastbound  Westbound  Northbound  Southbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration LT      LR  
v (veh/h) 68      340  
C (m) (veh/h) 576      520  
v/c 0.12      0.65  
95% queue length 0.40      4.69  
Control Delay (s/veh) 12.1      24.1  
LOS B      C  
Approach Delay (s/veh) -- --  24.1 
Approach LOS -- --  C 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst AJM  
Agency/Co. AECOM 
Date Performed 8/2/2013 
Analysis Time Period P.M. Peak Hour 

Intersection W. Main Street & I-80 WB 
Ramps 

Jurisdiction  
Analysis Year No Build 2045 
  

Project Description     Interstate 80 Reconstruction 
East/West Street:   W. Main Street (SR 2012) North/South Street:   I-80 WB Ramps 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 72 908   882 531 
Peak-Hour Factor, PHF 0.79 0.91 1.00 1.00 0.91 0.73 
Hourly Flow Rate, HFR 
(veh/h) 91 997 0 0 969 727 

Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized     0     0 
Lanes 0 1 0 0 1 1 
Configuration LT    T R 
Upstream Signal  0     0  
Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h)    62  518 
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.83 1.00 0.85 
Hourly Flow Rate, HFR 
(veh/h) 0 0 0 74 0 609 

Percent Heavy Vehicles 0 0 0 0 0 1 
Percent Grade (%)   0 -1 
Flared Approach  N   Y  
    Storage  0   1  
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach Eastbound  Westbound  Northbound  Southbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration LT      LR  
v (veh/h) 91      683  
C (m) (veh/h) 289      195  
v/c 0.31      3.50  
95% queue length 1.31      64.94  
Control Delay (s/veh) 23.1      1175  
LOS C      F  
Approach Delay (s/veh) -- --  1175 
Approach LOS -- --  F 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst AJM  
Agency/Co. AECOM 
Date Performed 8/2/2013 
Analysis Time Period A.M. Peak Hour 

Intersection Dreher Ave. & I-80 EB On 
Ramp 

Jurisdiction  
Analysis Year No Build 2045 
  

Project Description     Interstate 80 Reconstruction 
East/West Street:   Dreher Avenue (SR 2004) North/South Street:   I-80 EB On Ramp 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h)  243 138 81 171  
Peak-Hour Factor, PHF 1.00 0.85 0.59 0.90 0.95 1.00 
Hourly Flow Rate, HFR 
(veh/h) 0 285 233 90 180 0 

Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized     0     0 
Lanes 0 1 0 0 1 0 
Configuration   TR LT   
Upstream Signal  0     0  
Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h)       
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Hourly Flow Rate, HFR 
(veh/h) 0 0 0 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)   0 0 
Flared Approach  N   N  
    Storage  0   0  
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration       
Delay, Queue Length, and Level of Service
Approach Eastbound  Westbound  Northbound  Southbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration  LT       
v (veh/h)  90       
C (m) (veh/h)  796       
v/c  0.11       
95% queue length  0.38       
Control Delay (s/veh)  10.1       
LOS  B       
Approach Delay (s/veh) -- --   
Approach LOS -- --   
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst AJM  
Agency/Co. AECOM 
Date Performed 8/2/2013 
Analysis Time Period P.M. Peak Hour 

Intersection Dreher Ave. & I-80 EB On 
Ramp 

Jurisdiction  
Analysis Year No Build 2045 
  

Project Description     Interstate 80 Reconstruction 
East/West Street:   Dreher Avenue (SR 2004) North/South Street:   I-80 EB On Ramp 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h)  209 85 104 441  
Peak-Hour Factor, PHF 1.00 0.82 0.66 0.76 0.79 1.00 
Hourly Flow Rate, HFR 
(veh/h) 0 254 128 136 558 0 

Percent Heavy Vehicles 0 -- -- 2 -- -- 
Median Type    Undivided  
RT Channelized     0     0 
Lanes 0 1 0 0 1 0 
Configuration   TR LT   
Upstream Signal  0     0  
Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h)       
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 
Hourly Flow Rate, HFR 
(veh/h) 0 0 0 0 0 0 

Percent Heavy Vehicles 0 0 0 0 0 0 
Percent Grade (%)   0 0 
Flared Approach  N   N  
    Storage  0   0  
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration       
Delay, Queue Length, and Level of Service
Approach Eastbound  Westbound  Northbound  Southbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration  LT       
v (veh/h)  136       
C (m) (veh/h)  880       
v/c  0.15       
95% queue length  0.55       
Control Delay (s/veh)  9.8       
LOS  A       
Approach Delay (s/veh) -- --   
Approach LOS -- --   
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst AJM  
Agency/Co. AECOM 
Date Performed 8/2/2013 
Analysis Time Period A.M. Peak Hour 

Intersection Dreher Ave. & I-80 WB Off 
Ramp 

Jurisdiction  
Analysis Year No Build 2045 
  

Project Description     Interstate 80 Reconstruction 
East/West Street:   Dreher Avenue (SR 2004) North/South Street:   I-80 WB Off Ramp 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h)  236   215  
Peak-Hour Factor, PHF 1.00 0.80 1.00 1.00 0.77 1.00 
Hourly Flow Rate, HFR 
(veh/h) 0 294 0 0 279 0 

Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized     0     0 
Lanes 0 1 0 0 1 0 
Configuration  T   T  
Upstream Signal  0     0  
Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h) 51  83    
Peak-Hour Factor, PHF 0.61 1.00 0.69 1.00 1.00 1.00 
Hourly Flow Rate, HFR 
(veh/h) 83 0 120 0 0 0 

Percent Heavy Vehicles 0 0 5 0 0 0 
Percent Grade (%)   -1 0 
Flared Approach  Y   N  
    Storage  1   0  
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration  LR     
Delay, Queue Length, and Level of Service
Approach Eastbound  Westbound  Northbound  Southbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration    LR     
v (veh/h)    203     
C (m) (veh/h)    1328     
v/c    0.15     
95% queue length    0.54     
Control Delay (s/veh)    11.3     
LOS    B     
Approach Delay (s/veh) -- -- 11.3  
Approach LOS -- -- B  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst AJM  
Agency/Co. AECOM 
Date Performed 8/2/2013 
Analysis Time Period P.M. Peak Hour 

Intersection Dreher Ave. & I-80 WB Off 
Ramp 

Jurisdiction  
Analysis Year No Build 2045 
  

Project Description     Interstate 80 Reconstruction 
East/West Street:   Dreher Avenue (SR 2004) North/South Street:   I-80 WB Off Ramp 
Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Eastbound  Westbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h)  170   369  
Peak-Hour Factor, PHF 1.00 0.94 1.00 1.00 0.71 1.00 
Hourly Flow Rate, HFR 
(veh/h) 0 180 0 0 519 0 

Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized     0     0 
Lanes 0 1 0 0 1 0 
Configuration  T   T  
Upstream Signal  0     0  
Minor Street Northbound  Southbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h) 166  138    
Peak-Hour Factor, PHF 0.88 1.00 0.65 1.00 1.00 1.00 
Hourly Flow Rate, HFR 
(veh/h) 188 0 212 0 0 0 

Percent Heavy Vehicles 2 0 4 0 0 0 
Percent Grade (%)   -1 0 
Flared Approach  Y   N  
    Storage  1   0  
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration  LR     
Delay, Queue Length, and Level of Service
Approach Eastbound  Westbound  Northbound  Southbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration    LR     
v (veh/h)    400     
C (m) (veh/h)    807     
v/c    0.50     
95% queue length    2.79     
Control Delay (s/veh)    13.8     
LOS    B     
Approach Delay (s/veh) -- -- 13.8  
Approach LOS -- -- B  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst AJM  
Agency/Co. AECOM 
Date Performed 8/2/2013 
Analysis Time Period A.M. Peak Hour 

Intersection Park Avenue & I-80 EB 
Ramps 

Jurisdiction  
Analysis Year No Build 2045 
  

Project Description     Interstate 80 Reconstruction 
East/West Street:   I-80 EB Ramps/Barry Street North/South Street:   Park Avenue (SR 611) 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound  Southbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 51 205   128 155 
Peak-Hour Factor, PHF 0.84 0.83 1.00 1.00 0.85 0.82 
Hourly Flow Rate, HFR 
(veh/h) 60 246 0 0 150 189 

Percent Heavy Vehicles 4 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized     0     0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0  
Minor Street Eastbound  Westbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h) 516  202 0 13 15 
Peak-Hour Factor, PHF 0.77 1.00 0.92 0.90 0.58 0.67 
Hourly Flow Rate, HFR 
(veh/h) 670 0 219 0 22 22 

Percent Heavy Vehicles 4 0 8 0 14 13 
Percent Grade (%)   -1 -3 
Flared Approach  Y   N  
    Storage  1   0  
RT Channelized     0    0 
Lanes 0 0 0 0 1 0 
Configuration  LR   LTR  
Delay, Queue Length, and Level of Service
Approach Northbound  Southbound  Westbound  Eastbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration LT   LTR   LR  
v (veh/h) 60   44   889  
C (m) (veh/h) 906   499   454  
v/c 0.07   0.09   1.96  
95% queue length 0.21   0.29   59.94  
Control Delay (s/veh) 9.3   12.9   459.7  
LOS A   B   F  
Approach Delay (s/veh) -- -- 12.9 459.7 
Approach LOS -- -- B F 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst AJM  
Agency/Co. AECOM 
Date Performed 8/2/2013 
Analysis Time Period P.M. Peak Hour 

Intersection Park Avenue & I-80 EB 
Ramps 

Jurisdiction  
Analysis Year No Build 2045 
  

Project Description     Interstate 80 Reconstruction 
East/West Street:   I-80 EB Ramps/Barry Street North/South Street:   Park Avenue (SR 611) 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound  Southbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 40 296   373 219 
Peak-Hour Factor, PHF 0.66 0.79 1.00 1.00 0.75 0.60 
Hourly Flow Rate, HFR 
(veh/h) 60 374 0 0 497 364 

Percent Heavy Vehicles 0 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized     0     0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0  
Minor Street Eastbound  Westbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h) 377  271 11 6 19 
Peak-Hour Factor, PHF 0.83 1.00 0.78 0.50 0.38 0.63 
Hourly Flow Rate, HFR 
(veh/h) 454 0 347 22 15 30 

Percent Heavy Vehicles 1 0 3 0 0 10 
Percent Grade (%)   -1 -3 
Flared Approach  Y   N  
    Storage  1   0  
RT Channelized     0    0 
Lanes 0 0 0 0 1 0 
Configuration  LR   LTR  
Delay, Queue Length, and Level of Service
Approach Northbound  Southbound  Westbound  Eastbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration LT   LTR   LR  
v (veh/h) 60   67   801  
C (m) (veh/h) 601   104   217  
v/c 0.10   0.64   3.69  
95% queue length 0.33   3.21   76.91  
Control Delay (s/veh) 11.7   87.8   1255  
LOS B   F   F  
Approach Delay (s/veh) -- -- 87.8 1255 
Approach LOS -- -- F F 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst AJM  
Agency/Co. AECOM 
Date Performed 8/2/2013 
Analysis Time Period A.M. Peak Hour 

Intersection Broad Street & I-80 WB 
Ramps 

Jurisdiction  
Analysis Year No Build 2045 
  

Project Description     Interstate 80 Reconstruction 
East/West Street:   I-80 WB Ramps North/South Street:   Broad Street (SR 191) 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound  Southbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 177 733   219 296 
Peak-Hour Factor, PHF 0.78 0.78 1.00 1.00 0.88 0.84 
Hourly Flow Rate, HFR 
(veh/h) 226 939 0 0 248 352 

Percent Heavy Vehicles 2 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized     0     0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0  
Minor Street Eastbound  Westbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h)    75  285 
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.83 1.00 0.88 
Hourly Flow Rate, HFR 
(veh/h) 0 0 0 90 0 323 

Percent Heavy Vehicles 0 0 0 3 0 3 
Percent Grade (%)   0 -1 
Flared Approach  N   Y  
    Storage  0   2  
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach Northbound  Southbound  Westbound  Eastbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration LT   LR     
v (veh/h) 226   413     
C (m) (veh/h) 736   213     
v/c 0.31   1.94     
95% queue length 1.30   30.14     
Control Delay (s/veh) 12.0   476.9     
LOS B   F     
Approach Delay (s/veh) -- -- 476.9  
Approach LOS -- -- F  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst AJM  
Agency/Co. AECOM 
Date Performed 8/2/2013 
Analysis Time Period P.M. Peak Hour 

Intersection Broad Street & I-80 WB 
Ramps 

Jurisdiction  
Analysis Year No Build 2045 
  

Project Description     Interstate 80 Reconstruction 
East/West Street:   I-80 WB Ramps North/South Street:   Broad Street (SR 191) 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound  Southbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 300 616   545 490 
Peak-Hour Factor, PHF 0.72 0.92 1.00 1.00 0.94 0.83 
Hourly Flow Rate, HFR 
(veh/h) 416 669 0 0 579 590 

Percent Heavy Vehicles 1 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized     0     0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0  
Minor Street Eastbound  Westbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h)    119  441 
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.79 1.00 0.91 
Hourly Flow Rate, HFR 
(veh/h) 0 0 0 150 0 484 

Percent Heavy Vehicles 0 0 0 3 0 1 
Percent Grade (%)   0 -1 
Flared Approach  N   Y  
    Storage  0   2  
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach Northbound  Southbound  Westbound  Eastbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration LT   LR     
v (veh/h) 416   634     
C (m) (veh/h) 461   16     
v/c 0.90   39.63     
95% queue length 9.99   80.21     
Control Delay (s/veh) 51.3   17839     
LOS F   F     
Approach Delay (s/veh) -- -- 17839  
Approach LOS -- -- F  
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I-80 Reconstruction – Interchange 303 to Interchange 307 
 
Alternative Build Condition - Volume Growth 
Design-year peak hour traffic volumes (2045) were developed for Alternative A, B, C, F, and G utilizing a two 
percent yearly growth rate on mainline sections and mainline ramps.   
 
The yearly traffic growth of 2% was not applied to local routes – under the build alternatives, the mainline ramp 
volume increases were assigned to carry through the local network. 
 
 

Alternative Build Condition - Volume Assignment 
 
Volumes were assigned for Alternative A, B, C, F, and G using the design year traffic volume projections combined 
with the volume reassignment matrix (by segment/ramp) as seen below.  Alternative A includes removal of existing 
ramps as well as proposed new ramps that currently are not provided for. Traffic volume assignments for proposed 
new ramps in Alternative A were developed considering both the removal of ramps and regional traffic patterns and 
current congested areas.    
 
In addition, the I-80 Origin-Destination Study completed in April 2005 (McCormick Taylor) was referenced to use 
existing interchange-to-interchange travel patterns where possible in the traffic reassignment to new/removed ramp 
facilities.  The relevant tables from the O-D study are also attached for reference. 
 
Detailed information on the traffic assignments for Alternative A is provided below. 
 
Interchange 303  
 
The volumes for Interchange 303 were modified to consider additional traffic reassigned from existing volumes that 
currently utilizes:  

 Interchange 302 (PA33) to access PA 611 (to/from large retail developments on PA611 just west of 
Interchange 303 area)  

 Bridge Street to access PA611 (to/from south direction) 
 Interchange 305 (W Main St) westbound exit to access PA611 

 
The volumes were assigned to the concept of Route 611 (and Stroud mall area) bound traffic having new entrance 
access to eastbound I-80 and exit access from westbound I-80.  Existing congestion at Interchange 302 just west of 
the project area was considered when assigning volumes to the new Interchange 303 configuration which provides a 
full movement interchange and also provides for all movements at the interchange terminus at Route 611.   
 
Interchange 304  
 
The volumes for Interchange 304 under the alternative scenarios include I-80 eastbound and westbound traffic 
to/from US209, as well as West Main Street (via US209 Northbound and Southbound access).  The volumes were 
assigned to consider additional traffic reassigned from existing volumes that currently utilizes:  

 Interchange 305 (W Main St access – eastbound ramps at Interchange 305 to be eliminated; most 
traffic expected to utilize proposed US209 access ramps) 

 Interchange 302 (PA33) to access PA 611 (to/from large retail developments on PA611 just west of 
Interchange 303 area)  

 Bridge Street to access PA611 (to/from south direction) 
 
The proposed I-80 westbound flyover ramp access from US209 northbound volume was determined using traffic 
patterns from the 2005 O-D study for existing vehicles traveling northbound US209 and exiting at the existing 
Interchange 305 eastbound exit ramp. 
 



New ramps at Interchange 304 also consider traffic that utilizes Business Route 209 to/from the south and Bridge 
Street to PA Route 611 and the Stroud Mall area.   
 
Interchange 305 
 
The volumes for Interchange 305 were modified to consider the elimination of eastbound access ramps under the 
proposed alternative scenarios, along with traffic reassigned from westbound access that will potentially utilize the 
Interchange 303 proposed westbound exit.  The volumes for Interchange 305 were modified to consider additional 
traffic reassigned from existing volumes that currently utilize:  
 

 Interchange 305 to access West Main Street (westbound access will be maintained, eastbound 
access to be eliminated)  

 Bridge Street to access PA611 (to/from south direction) 
 Interchange 305 (W Main St) westbound exit to access PA611 

 
Interchange 306 
 
The volumes for Interchange 306 were modified to consider additional traffic reassigned from existing volumes that 
currently utilizes:  
 

 Interchange 305 to access West Main Street from eastbound exit (to be eliminated) – reassigned 
volume portion to Interchange 306 exit ramp to Dreher Ave 

 Interchange 305 to access West Main Street from eastbound entrance (to be eliminated) – 
reassigned volume portion to Interchange 306 entrance ramp from Dreher Ave 

 
Interchange 307 
 
The volumes for Interchange 307 were modified to consider additional traffic reassigned from existing volumes that 
currently utilizes:  
 

 Interchange 307 (at Park Avenue) to access I-80 eastbound (ramp to be eliminated) - reassigned 
volume portion to proposed Interchange 307 (Broad Street) entrance ramp to I-80 eastbound 

 
 
 
 
 
 
 
 
 
 



 
 
 

Table 1 – 2045 Build AM Peak Hour Volumes – Freeway Segments 

Location No Build Build Option 
A 

Build Option 
B 

Build Option 
C 

Build Option 
F 

Build Option 
G 

I-80 EB between Int. 302 and 303 2857 2689 2689 2689 2689 2689 

I-80 EB between Int. 303 and 304 2546 2473 2473 2473 2473 2473 

I-80 EB between Int. 304 and 305 4118 Vw 2347, 
Vnw 2985 

Vw 2347, Vnw 
2985 

Vw 2347, 
Vnw 2985 

Vw 2347, 
Vnw 2985 

Vw 2347, Vnw 
2985 I-80 EB between Int. 305 and 306 4048 

I-80 EB between Int. 306 and 307 4267 Vnw 4971, 
Vw 1007 

Vnw 4971, Vw 
1007 

Vnw 4971, 
Vw 1007 

Vnw 4971, 
Vw 1007 

Vnw 4971, Vw 
1007 

I-80 EB between Int. 307 and 308   Vnw 3421, 
Vw 1377 

Vnw 3421, Vw 
1377 

Vnw 3421, 
Vw 1377 

Vnw 3421, 
Vw 1377 

Vnw 3421, Vw 
1377 

       

I-80 WB between Int. 308 to Int. 307   Vnw 2923, 
Vw 1004 

Vnw 2923, Vw 
1004 

Vnw 2923, 
Vw 1004 

Vnw 2923, 
Vw 1004 

Vnw 2923, Vw 
1004 

I-80 WB between Int. 307 and 306 3240 3240 3240 3240 3240 3240 

I-80 WB between Int. 306 and 305 3106 3106 3106 3106 3106 3106 
I-80 WB between Int. 305 Diverge 
and 304 Diverge - - 2927 2927 - - 

I-80 WB Ramp/Auxiliary Int. 305 to 
Int. 304  

Vnw 2710, 
Vw 1371 

Vnw 1327, 
Vw 363 - - - - 

I-80 WB between Int. 305 and 304  3149 1798 1798 1798 1798 1798 
I-80 WB between Int. 305 Merge 
and 304 Merge - - 1994 - 1994 - 

I-80 WB Ramp/Auxiliary Int. 304 to 
Int. 303 Exit  - Vnw 272 Vw 

241 
Vnw 272 Vw 

241 
Vnw 272 Vw 

241 
Vnw 272 Vw 

241 
Vnw 272 Vw 

241 
I-80 WB between Int. 304 and 303 
(Mainline) 2126 2136 2136 2136 2136 2136 

I-80 WB between Int. 303 and 302 2299 2309 2309 2309 2309 2309 

 
X – Freeway Segment according to HCS+TM 
X – Weave according to HCS+TM  

 

 
 
 
 
 
 
 
 
 



Table 2 – 2045 Build PM Peak Hour Volumes – Freeway Segments 

Location No Build Build Option  
A 

Build Option 
B 

Build Option  
C 

Build 
Option F 

Build Option 
G 

I-80 EB between Int. 302 and 303 3622 3390 3390 3390 3390 3390 

I-80 EB between Int. 303 and 304 3211 3305 3305 3305 3305 3305 

I-80 EB between Int. 304 and 305 4657 Vnw 3758, Vw 
2243 

Vnw 3758, 
Vw 2243 

Vnw 3758, Vw 
2243 

Vnw 3758, 
Vw 2243 

Vnw 3758, 
Vw 2243 I-80 EB between Int. 305 and 306 4555 

I-80 EB between Int. 306 and 307 4743 Vnw 5172, Vw 
911 

Vnw 5172, 
Vw 911 

Vnw 5172, Vw 
911 

Vnw 5172, 
Vw 911  

Vnw 5172, 
Vw 911 

I-80 EB between Int. 307 to Int. 308   Vnw  4493 Vw 
1077 

Vnw  4493 
Vw 1077 

Vnw  4493 Vw 
1077 

Vnw  4493 
Vw 1077  

Vnw  4493 
Vw 1077 

       
I-80 WB between Int. 308 to Int. 
307   Vnw  6377 Vw 

1774 
Vnw  6377 
Vw 1774 

Vnw  6377 Vw 
1774  

Vnw  6377 
Vw 1774 

Vnw  6377 
Vw 1774 

I-80 WB between Int. 307 and 306 6750 6750 6750 6750 6750 6750 

I-80 WB between Int. 306 and 305 6447 6447 6447 6447 6447 6447 
I-80 WB between Int. 305 Diverge 
and 304 Diverge - - 6070 6070 - - 

I-80 WB Ramp/Auxiliary Int. 305 to 
Int. 304  

Vnw 5705 
Vw 2540 

Vnw 2595, Vw 
677 - - - - 

I-80 WB between Int. 305 and 304 6470 3865 3865 3865 3865 3865 

I-80 WB between Int. 305 Merge 
and 304 Merge - - 4225 - 4225 - 

I-80 WB Ramp/Auxiliary Int. 304 to 
Int. 303 Exit - Vnw 427, Vw 

447 
Vnw 427, Vw 

447 
Vnw 427, Vw 

447 
Vnw 427, Vw 

447 
Vnw 427, Vw 

447 
I-80 WB between Int. 303 and 304 
(Mainline) 4468 4414 4414 4414 4414 4414 

I-80 WB between Int. 302 and 303 4791 4736 4736 4736 4736 4736 

 
X – LOS (Freeway Segment) according to HCS+TM 
X – LOS (Weave) according to HCS+TM  

 

 
 
 
 
 
 
 
 
 
 
 
 



Table 3 – 2045 Build AM Peak Hour Volumes – Ramp Merges 

Location No Build Build Option 
A 

Build Option 
B 

Build Option 
C 

Build Option 
F 

Build Option 
G 

I-80 EB Int. 303 from Rt. 611 - 170 170 170 173 173 

I-80 EB Int. 304 from Rt. 209 1572 - - - - - 

I-80 EB Int. 305 from W. Main St. 324 - - - - - 

I-80 EB Int. 306 from Dreher Ave. 219 - - - - - 

I-80 EB Int. 307 from Park Ave. 219 - - - - - 

I-80 WB Int. 303 from Rt. 611 173 173 173 173 173 173 

I-80 WB Int. 304 from Rt. 209 - 338 142 142 142 142 

I-80 WB Int. 305 from Main St - - 196 - 196 - 

I-80 WB Int. 307 from Broad St. 473 - - - - - 
 

 

 
Table 4 – 2045 Build PM Peak Hour Volumes – Ramp Merges 

Location No Build Build Option 
A 

Build Option 
B 

Build Option 
C 

Build Option 
F 

Build Option 
G 

I-80 EB Int. 303 from Rt. 611 - 239 239 239 322 322 

I-80 EB Int. 304 from Rt. 209 1445 - - - - - 

I-80 EB Int. 305 from W. Main St. 369 - - - - - 

I-80 EB Int. 306 from Dreher Ave. 188 - - - - - 

I-80 EB Int. 307 from Park Ave. 264 - - - - - 

I-80 WB Int. 303 from Rt. 611 322 322 322 322 322 322 

I-80 WB Int. 304 from Rt. 209 - 548 188 188 188 188 

I-80 WB Int. 305 from Main St - - 360 - 360 - 

I-80 WB Int. 307 from Broad St. 790 - - - - - 

 
 
 
 
 
 
 
 
 
 
 
 
 



Table 5 – 2045 Build AM Peak Hour Volumes – Ramp Diverges 

Location No Build Build Option 
A 

Build Option 
B 

Build Option 
C 

Build Option 
F 

Build Option 
G 

I-80 EB Int. 303 to Rt. 611 311 386 243 386 386 386 

I-80 EB Int. 305 to W. Main St. 394 - - - - - 

I-80 EB Int. 307 to Park Ave. 718 - - - - - 

I-80 WB Int. 304 to Rt. 209 - - 1129 1129 - - 

I-80 WB Int. 305 to W. Main St. 285 1308 179 179 179 179 

I-80 WB Int. 306 to Dreher Ave. 134 134 134 134 134 134 

I-80 WB Int. 307 to Broad St. 360 - - - - - 

 
 
 
 

Table 6 – 2045 Build PM Peak Hour Volumes – Ramp Diverges 

Location No Build Build Option 
A 

Build Option 
B 

Build Option 
C 

Build Option 
F 

Build Option 
G 

I-80 EB Int. 303 to Rt. 611 411  544 324 544 544 544 

I-80 EB Int. 305 to W. Main St. 471  - - - - - 

I-80 EB Int. 307 to Park Ave. 648  - - - - - 

I-80 WB Int. 304 to Rt. 209 - - 2205  2205 - - 

I-80 WB Int. 305 to W. Main St. 580 2582   377 377 377 377 

I-80 WB Int. 306 to Dreher Ave. 303 303 303 303 303 303 

I-80 WB Int. 307 to Broad St. 560  - - - - - 

 
 
 
 
 
 
 
 
 
 
 
 
 



Table 7 - 2045 Build AM Peak Hour Volumes -  Ramp Terminus Intersections 

Intersection 
No Build 

 
 

Build Option 
1A 

Build Option 
1B 

Build Option 
1C 

Build Option 
1F 

Build Option 
1G 

Int. 303 – Heller Dr Connector 
and I-80 EB Ramps 
(Unsignalized) 

- 413 413 413 413 413 

Int.  303  –  Heller  Dr  Connector 
and I-80 WB Ramps 
(Unsignalized) 

- 692 692 692 - 692 

Int 303 - Heller Dr Connector 
and PA611 (Alts 1A-1C, 
Signalized) 

- 1657 1657 1657 - - 

Int 303 – Loop Access Rd and 
PA611 (Alts F & G, Signalized) - - - - 1622 1622 

Int 304 – I-80 EB Off 
Ramp/US209 SB On Ramp and 
W. Main St 

- 960 960 960 960 960 

Int 304 – I-80 EB On Ramp 
/US209  NB  Off  Ramp  and  W.  
Main St 

- 1050 1050 1050 1050 1050 

Int.  305 –  W.  Main St.  and I-80 
EB Ramps (Unsignalized) 1342 - - - - - 

Int.  305 –  W.  Main St.  and I-80 
WB Ramps 980 1042 1042 1042 1042 1042 

Int. 306 – Dreher Ave. and I-80 
EB On Ramp (+ Off Ramp, Alts 
A-G)  (Unsignalized) 

555 744 744 744 744 744 

Int. 307A – Park Ave. and I-80 
EB Ramp (Unsignalized) 1122 903 903 - 903 903 

Int. 307A – Lennox Ave. and I-
80 EB Ramp - - - 941 - - 

Int.  307B  –  Broad  St.  and  I-80 
WB Ramps 1338 1338 1338 1338 1338 1338 

Int.  307B  –  Broad  St.  and  I-80 
EB Ramp (Unsignalized) - 905 905 905 905 905 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 8 - 2045 Build PM Peak Hour Volumes -  Ramp Terminus Intersections 

Intersection 
No Build 

 
 

Build Option 
1A 

Build Option 
1B 

Build Option 
1C 

Build Option 
1F 

Build Option 
1G 

Int. 303 – Heller Dr Connector 
and I-80 EB Ramps 
(Unsignalized) 

- 563 563 563 563 563 

Int. 303 – Heller Dr Connector 
and I-80 WB Ramps 
(Unsignalized) 

- 1089 1089 1089 - 1089 

Int 303 - Heller Dr Connector 
and PA611 (Alts 1A-1C, 
Signalized) 

- 2492 2492 2492 - - 

Int 303 – Loop Access Rd and 
PA611 (Alts F & G, Signalized) - - - - 2202 2202 

Int 304 – I-80 EB Off 
Ramp/US209 SB On Ramp and 
W. Main St 

- 1445 1445 1445 1445 1445 

Int 304 – I-80 EB On Ramp 
/US209  NB  Off  Ramp  and  W.  
Main St 

- 1529 1529 1529 1529 1529 

Int.  305 –  W.  Main St.  and I-80 
EB Ramps (Unsignalized) 1877 - - - - - 

Int.  305 –  W.  Main St.  and I-80 
WB Ramps 1947 1677 1677 1677 1677 1677 

Int. 306 – Dreher Ave. and I-80 
EB On Ramp (+ Off Ramp, Alts 
A-G)  (Unsignalized) 

533 747 747 747 747 747 

Int. 307A – Park Ave. and I-80 
EB Ramp (Unsignalized) 1286 1003 1003 - 1003 1003 

Int. 307A – Lennox Ave. and I-
80 EB Ramp - - - 1053 - - 

Int.  307B  –  Broad  St.  and  I-80 
WB Ramps 1966 1966 1966 1966 1966 1966 

Int.  307B  –  Broad  St.  and  I-80 
EB Ramp (Unsignalized) - 1218 1218 1218 1218 1218 

 



I-80 RECO
N

STRU
CTIO

N
Alt 1A AM

 Peak

I-80 SEG
M

ENT / RAM
P

DIR
AN

ALYSIS TYPE
EXISTIN

G 
2013 

VO
LU

M
E

EXISTIN
G 

ALT 1A 
VO

LU
M

E
N

O
TES

GRO
W

TH 
RATE

ALT 1A 
2025 

VO
LU

M
E

ALT 1A 
2045 

VO
LU

M
E

ASSIG
N

 TO
 O

THER RO
ADW

AYS

Eastbound I-80 (W
est of Int 303)

EB
FREEW

AY SEG
M

ENT
1516

1427
Balance from

 W
est

0.02
1810

2689

Int 303 (EB Exit to PA611 Connector)
EB

DIVERGE
165

129
(Int 303 EB Exit) - (Int 304 (US209SB Exit to M

ain St Bus 209)) + (20%
 of 33%

 Int 302 EB Exit - U
se 

Right Turn Vol onto PA611)
0.02

164
243

Int 303 (EB Entrance from
 PA611 Connector)

EB
M

ERGE
-

90
(10%

 Int 305 EB Entrance) + (33%
 Int 302 EB Entrance - U

se Left Turn Vol onto PA33)
0.02

114
170

Eastbound I-80 (betw
een Int 303 - Int 304)

EB
FREEW

AY SEG
M

ENT
1351

1388
Balance from

 W
est

0.02
1760

2616

Int 304 (EB Exit to US209) (ALT 1A)
EB

DIVERGE
-

26
(Int 303 EB Exit -  22%

 of EB Right Turn Volum
e at  Bridge St/PA611 bound to Bus209/Shafer Rd, 

%
 estim

ated from
 ADT ratio PA611 to Bridge St) + (50%

 Int 305  EB Exit Left Turns)
0.02

33
49

Int 304 (EB Exit to M
ain St Bus 209)

EB
DIVERGE

-
50

(Int 305 EB Exit - Use 50%
 Left Turns + 20%

 Right Turns) 
0.02

63
94

Int 304 (EB Entrance from
 M

ain St Bus 209)
EB

M
ERGE

-
138

(80%
 Int 305 EB Entrance)

0.02
175

260
Int 304 (EB Entrance from

 US209)
EB

M
ERGE

834
779

(Int 304 EB Entrance) - (Int 304 NB Bus 209 Exit)
0.02

988
1468

Int 304 (U
S209SB Entrance from

 M
ain St Bus 209)

SB
M

ERGE
-

70
(40.3%

 Int 305 W
B Entrance - from

 O
-D heads US209 SB)

0.02
89

132
Int 304 (US209N

B Exit to M
ain St Bus 209)

N
B

DIVERGE
55

(Int 305 EB Exit - U
se 30%

 Right Turns - Approx 25%
 of 34.2%

 show
n in O

-D Study)
0.02

70
104

Eastbound I-80 (betw
een Int 304 - Int 305)

EB
FREEW

AY SEG
M

ENT
2185

2229
Balance from

 W
est

0.02
2827

4201

Int 305 (EB Exit to M
ain St Bus 209)  [Int 305 ELIM

IN
ATED]

EB
DIVERGE

209
-

Reassigned to Int 303 (EB Exit), Int 304 (EB Exit), Int 306 (EB Exit) -  and according to O
-D Figure 

14
0.02

-
-

Int 305 (EB Entrance from
 M

ain St Bus 209) [Int 305 ELIM
IN

ATED]
EB

M
ERGE

172
-

Reassigned to Int 303 (EB O
n Ram

p), Int 304 (EB O
n-ram

p) and Int 306 (EB O
n Ram

p)
0.02

-
-

Eastbound I-80  (betw
een Int 305 - Int 306)

EB
FREEW

AY SEG
M

ENT
2148

2229
Balance from

 W
est

0.02
2827

4201
Int 306 (EB Exit to Dreher Ave) (ALT 1A)

EB
DIVERGE

-
91

(50%
 Int 305 EB Exit Right turn - N

ote: includes 10%
 of 34.2%

 of O
-D Study)

0.02
115

171
Int 306 (EB Entrance from

 Dreher Ave)
EB

M
ERGE

116
126

(Int 306 EB Ent) + (50%
 Left Turns Int 305 Entrance onto Ram

p)
0.02

160
237

Eastbound I-80  (betw
een Int 306 - Int 307)

EB
FREEW

AY SEG
M

ENT
2264

2264
Balance from

 W
est

0.02
2871

4267
Int 307A (EB Exit to Park Ave)

EB
DIVERGE

381
381

Constant
0.02

483
718

Int 307A (EB Entrance from
 Park Ave)

EB
M

ERGE
116

-
Reassigned to Int 307B

0.02
-

-
Eastbound I-80 (betw

een Int 307A - Int 307B) (ALT)
EB

FREEW
AY SEG

M
ENT

-
1883

Balance from
 W

est
0.02

2388
3549

Int 307B (EB Entrance from
 PA191) (ALT)

EB
M

ERGE
-

116
Reassigned volum

e from
 elim

inated Int 307A EB Entrance Ram
p

0.02
147

219
Eastbound I-80 (East of Int 307)

EB
FREEW

AY SEG
M

ENT
1999

1999
Balance from

 W
est

0.02
2535

3767
W

estbound I-80 (East of Int 307)
W

B
FREEW

AY SEG
M

ENT
1659

1659
Balance from

 W
est

0.02
2104

3126
Int 307B (W

B Exit to PA191)
W

B
DIVERGE

191
191

Constant
0.02

242
360

Int 307B (W
B Entrance from

 PA191)
W

B
M

ERGE
251

251
Constant

0.02
318

473
W

estbound I-80 (betw
een Int 306 - Int 307)

W
B

FREEW
AY SEG

M
ENT

1719
1719

Balance from
 W

est
0.02

2180
3240

Int 306 (W
B Exit to Dreher Ave)

W
B

DIVERGE
71

71
Constant

0.02
90

134
W

estbound I-80 (betw
een Int 305 - Int 306)

W
B

FREEW
AY SEG

M
ENT

1648
1648

Balance from
 W

est
0.02

2090
3106

Int 305 (W
B Exit to M

ain St)
W

B
DIVERGE

151
95

(Int 305 W
B Exit) - (Int 303 W

B to PA611)
0.02

120
179

Int 305 (W
B Entrance from

 M
ain St)

W
B

M
ERGE

174
104

(Int 305 W
B Entrance) - (Int 304 US209SB Entrance from

 M
ain St Bus 209)

0.02
132

196
W

estbound I-80 (betw
een Int 304 - Int 305)

W
B

FREEW
AY SEG

M
ENT

1671
1657

Balance from
 W

est
0.02

2101
3123

Int 304 (W
B Exit to US209)

W
B

DIVERGE
543

543
Constant

0.02
689

1023

Int 304 (W
B Entrance from

 US209) (ALT)
W

B
M

ERGE
-

75
(80%

 of 33%
 Int 302 Right Turns at PA611) + (O

-D Fig 13 - 11.9%
 US209N

B to Exit 305 ~92 veh - 
20%

 w
est on M

ain Bus 209)
0.02

95
142

W
estbound I-80 (betw

een Int 303 - Int 304)
W

B
FREEW

AY SEG
M

ENT
1128

1189
Balance from

 W
est

0.02
1508

2241

Int 303 (W
B Exit to PA611) (ALT)

W
B

DIVERGE
-

56
(5%

 Int 302 W
B Exit Right Turn to PA611) + (30%

 Int 305 W
B Exit - note 89%

 head w
est Bus209 

PM
 Peak)  

0.02
71

106

Int 303 (W
B Entrance from

 PA611)
W

B
M

ERGE
92

92
Constant

0.02
117

173
W

estbound I-80 (W
est of Int 303)

W
B

FREEW
AY SEG

M
ENT

1220
1225

Balance from
 W

est
0.02

1554
2309

PA-611/Bridge Street
N

B
N

BL
108

EB
EBR

59

PA-611/PA-33 (Just N
orth of Interchange 302)

RIGHT TURN
210

LEFT TURN
221

*N
ote 2013 Volum

es developed using actual 2004-2013 grow
th on EB/W

B m
ainline (11.5%

 EB, 7.9%
 W

B)
Int 302 SU

PPLEM
EN

TAL DATA - Taken from
 I-80 Corridor Study

2004
2013

Int 302 (EB I-80 Exit to N
B PA33 / PA611)

140
156

Int 302 (EB I-80 Entrance from
 SB PA33 / PA611)

346
386

Int 302 (W
B I-80 Exit to N

B PA33 / PA611)
531

573
Int 302 (W

B I-80 Entrance from
 SB PA33 / PA611)

224
242



I-80 RECO
N

STRU
CTIO

N
Alt 1A PM

 Peak

I-80 SEG
M

ENT / RAM
P

DIR
AN

ALYSIS TYPE
EXISTIN

G 
2013 

VO
LU

M
E

EXISTIN
G 

ALT 1A 
VO

LU
M

E
N

O
TES

GRO
W

TH 
RATE

ALT 1A 
2025 

VO
LU

M
E

ALT 1A 
2045 

VO
LU

M
E

ASSIG
N

 TO
 O

THER RO
ADW

AYS

Eastbound I-80 (W
est of Int 303)

EB
FREEW

AY SEG
M

ENT
1922

1799
Balance from

 W
est

0.02
2282

3390

Int 303 (EB Exit to PA611 Connector)
EB

DIVERGE
218

172
(Int 303 EB Exit) - (Int 304 (US209SB Exit to M

ain St Bus 209)) + (20%
 of 33%

 Int 302 EB Exit - U
se 

Right Turn Vol onto PA611)
0.02

218
324

Int 303 (EB Entrance from
 PA611 Connector)

EB
M

ERGE
-

127
(10%

 Int 305 EB Entrance) + (33%
 Int 302 EB Entrance - U

se Left Turn Vol onto PA33)
0.02

161
239

Eastbound I-80 (betw
een Int 303 - Int 304)

EB
FREEW

AY SEG
M

ENT
1704

1754
Balance from

 W
est

0.02
2224

3305

Int 304 (EB Exit to US209) (ALT 1A)
EB

DIVERGE
-

51
(Int 303 EB Exit -  22%

 of EB Right Turn Volum
e at  Bridge St/PA611 bound to Bus209/Shafer Rd, 

%
 estim

ated from
 ADT ratio PA611 to Bridge St) + (50%

 Int 305  EB Exit Left Turns)
0.02

65
96

Int 304 (EB Exit to M
ain St Bus 209)

EB
DIVERGE

-
66

(Int 305 EB Exit - Use 50%
 Left Turns + 20%

 Right Turns) 
0.02

84
124

Int 304 (EB Entrance from
 M

ain St Bus 209)
EB

M
ERGE

-
157

(80%
 Int 305 EB Entrance)

0.02
199

296
Int 304 (EB Entrance from

 US209)
EB

M
ERGE

767
708

(Int 304 EB Entrance) - (Int 304 NB Bus 209 Exit)
0.02

898
1334

Int 304 (U
S209SB Entrance from

 M
ain St Bus 209)

SB
M

ERGE
-

129
(40.3%

 Int 305 W
B Entrance - from

 O
-D heads US209 SB)

0.02
164

243
Int 304 (US209N

B Exit to M
ain St Bus 209)

N
B

DIVERGE
59

(Int 305 EB Exit - U
se 30%

 Right Turns - Approx 25%
 of 34.2%

 show
n in O

-D Study)
0.02

75
111

Eastbound I-80 (betw
een Int 304 - Int 305)

EB
FREEW

AY SEG
M

ENT
2471

2502
Balance from

 W
est

0.02
3173

4715

Int 305 (EB Exit to M
ain St Bus 209)  [Int 305 ELIM

IN
ATED]

EB
DIVERGE

250
-

Reassigned to Int 303 (EB Exit), Int 304 (EB Exit), Int 306 (EB Exit) -  and according to O
-D Figure 

14
0.02

-
-

Int 305 (EB Entrance from
 M

ain St Bus 209) [Int 305 ELIM
IN

ATED]
EB

M
ERGE

196
-

Reassigned to Int 303 (EB O
n Ram

p), Int 304 (EB O
n-ram

p) and Int 306 (EB O
n Ram

p)
0.02

-
-

Eastbound I-80  (betw
een Int 305 - Int 306)

EB
FREEW

AY SEG
M

ENT
2417

2502
Balance from

 W
est

0.02
3173

4715
Int 306 (EB Exit to Dreher Ave) (ALT 1A)

EB
DIVERGE

-
99

(50%
 Int 305 EB Exit Right turn - N

ote: includes 10%
 of 34.2%

 of O
-D Study)

0.02
126

187
Int 306 (EB Entrance from

 Dreher Ave)
EB

M
ERGE

100
114

(Int 306 EB Ent) + (50%
 Left Turns Int 305 Entrance onto Ram

p)
0.02

145
215

Eastbound I-80  (betw
een Int 306 - Int 307)

EB
FREEW

AY SEG
M

ENT
2517

2517
Balance from

 W
est

0.02
3192

4743
Int 307A (EB Exit to Park Ave)

EB
DIVERGE

344
344

Constant
0.02

436
648

Int 307A (EB Entrance from
 Park Ave)

EB
M

ERGE
140

-
Reassigned to Int 307B

0.02
-

-
Eastbound I-80 (betw

een Int 307A - Int 307B) (ALT)
EB

FREEW
AY SEG

M
ENT

-
2173

Balance from
 W

est
0.02

2756
4095

Int 307B (EB Entrance from
 PA191) (ALT)

EB
M

ERGE
-

140
Reassigned volum

e from
 elim

inated Int 307A EB Entrance Ram
p

0.02
178

264
Eastbound I-80 (East of Int 307)

EB
FREEW

AY SEG
M

ENT
2313

2313
Balance from

 W
est

0.02
2933

4359
W

estbound I-80 (East of Int 307)
W

B
FREEW

AY SEG
M

ENT
3460

3460
Balance from

 W
est

0.02
4388

6521
Int 307B (W

B Exit to PA191)
W

B
DIVERGE

297
297

Constant
0.02

377
560

Int 307B (W
B Entrance from

 PA191)
W

B
M

ERGE
419
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Table 1 – 2045 Build AM Peak Hour Level of Service – Freeway Segments 

Location No Build Build Option 
A 

Build Option 
B 

Build Option 
C 

Build Option 
F 

Build Option 
G 

I-80 EB between Int. 302 and 303 D  D  D D D D 

I-80 EB between Int. 303 and 304 C  C C C C C 

I-80 EB between Int. 304 and 305 F 
C  C C C C 

I-80 EB between Int. 305 and 306 F 

I-80 EB between Int. 306 and 307 F C  C C C C 

I-80 EB between Int. 307 and 308  F  C  C C C C 
       
I-80 WB between Int. 308 to Int. 307  E  B  B B B B 

I-80 WB between Int. 307 and 306 E C  C C C C 

I-80 WB between Int. 306 and 305 D  B  B B B B 
I-80 WB between Int. 305 Diverge 
and 304 Diverge - - B  B - - 

I-80 WB Ramp/Auxiliary Int. 305 to 
Int. 304  C  B  - - - - 

I-80 WB between Int. 305 and 304 D  B  B B B B 
I-80 WB between Int. 305 Merge 
and 304 Merge - - B  - B - 

I-80 WB Ramp/Auxiliary Int. 304 to 
Int. 303 Exit  - A  A A A A 

I-80 WB between Int. 304 and 303 
(Mainline) C  B  B B B B 

I-80 WB between Int. 303 and 302 C  C  C C C C 

 
X – LOS (Freeway Segment) according to HCS+TM 
X – LOS (Weave) according to HCS+TM  

 



 

Table 2 – 2045 Build PM Peak Hour Level of Service – Freeway Segments 

Location No Build Build Option  
A 

Build Option 
B 

Build Option  
C 

Build 
Option F 

Build Option 
G 

I-80 EB between Int. 302 and 303 E  E  E  E  E  E  

I-80 EB between Int. 303 and 304 E  C  C C C C 

I-80 EB between Int. 304 and 305 F  
C  C  C  C C  

I-80 EB between Int. 305 and 306 F  

I-80 EB between Int. 306 and 307 F  C  C  C  C  C  

I-80 EB between Int. 307 to Int. 308  F  C  C  C  C  C  

       
I-80 WB between Int. 308 to Int. 
307  F  E  E  E  E  E  

I-80 WB between Int. 307 and 306 F  E  E  E  E  E  

I-80 WB between Int. 306 and 305 F  E  E  E  E  E  
I-80 WB between Int. 305 Diverge 
and 304 Diverge - - D  D - - 

I-80 WB Ramp/Auxiliary Int. 305 to 
Int. 304  F  D  - - - - 

I-80 WB between Int. 305 and 304 F  D  D D D D 

I-80 WB between Int. 305 Merge 
and 304 Merge - - D  - D - 

I-80 WB Ramp/Auxiliary Int. 304 to 
Int. 303 Exit - A   A  A A A 

I-80 WB between Int. 303 and 304 
(Mainline) F  D  D D D D 

I-80 WB between Int. 302 and 303 F  F  F F F F 

 
X – LOS (Freeway Segment) according to HCS+TM 
X – LOS (Weave) according to HCS+TM  

 



 
Table 3 – 2045 Build AM Peak Hour Level of Service – Ramp Merges 

Location No Build Build Option 
A 

Build Option 
B 

Build Option 
C 

Build Option 
F 

Build Option 
G 

I-80 EB Int. 303 from Rt. 611 - B  B B B  B 

I-80 EB Int. 304 from Rt. 209 F  - - - - - 

I-80 EB Int. 305 from W. Main St. F  - - - - - 

I-80 EB Int. 306 from Dreher Ave. F  - - - - - 

I-80 EB Int. 307 from Park Ave. F  - - - - - 

I-80 WB Int. 303 from Rt. 611 C  C  C C B  B 

I-80 WB Int. 304 from Rt. 209 - B  B  B B  B 

I-80 WB Int. 305 from Main St - - B  - B  - 

I-80 WB Int. 307 from Broad St. E  - - - - - 
 

 

 
Table 4 – 2045 Build PM Peak Hour Level of Service – Ramp Merges 

Location No Build Build Option 
A 

Build Option 
B 

Build Option 
C 

Build Option 
F 

Build Option 
G 

I-80 EB Int. 303 from Rt. 611 - C  C  C  C  C  

I-80 EB Int. 304 from Rt. 209 F - - - - - 

I-80 EB Int. 305 from W. Main St. F - - - - - 

I-80 EB Int. 306 from Dreher Ave. F  - - - - - 

I-80 EB Int. 307 from Park Ave. F  - - - - - 

I-80 WB Int. 303 from Rt. 611 F  F  F F C  C 

I-80 WB Int. 304 from Rt. 209 - D  C  D C  D 

I-80 WB Int. 305 from Main St - - C  - C  - 

I-80 WB Int. 307 from Broad St. F - - - - - 

 
 
 
 
 
 
 
 
 
 
 



Table 5 – 2045 Build AM Peak Hour Level of Service – Ramp Diverges 

Location No Build Build Option 
A 

Build Option 
B 

Build Option 
C 

Build Option 
F 

Build Option 
G 

I-80 EB Int. 303 to Rt. 611 D  A  B A A A 

I-80 EB Int. 305 to W. Main St. F  - - - - - 

I-80 EB Int. 307 to Park Ave. F  - - - - - 

I-80 WB Int. 304 to Rt. 209 - - A  A - - 

I-80 WB Int. 305 to W. Main St. E  B  B  B A A 

I-80 WB Int. 306 to Dreher Ave. E  B  B B B B 

I-80 WB Int. 307 to Broad St. E  - - - - - 

 
 
 
 

Table 6 – 2045 Build PM Peak Hour Level of Service – Ramp Diverges 

Location No Build Build Option 
A 

Build Option 
B 

Build Option 
C 

Build Option 
F 

Build Option 
G 

I-80 EB Int. 303 to Rt. 611 F  B  C  B B B 

I-80 EB Int. 305 to W. Main St. F  - - - - - 

I-80 EB Int. 307 to Park Ave. F - - - - - 

I-80 WB Int. 304 to Rt. 209 - - C   C - - 

I-80 WB Int. 305 to W. Main St. F  C  D  D C C 

I-80 WB Int. 306 to Dreher Ave. F  D  D D D D 

I-80 WB Int. 307 to Broad St. F  - - - - - 

 



 
 

Table 7 - 2045 Build AM Peak Hour Level of Service -  Ramp Terminus Intersections 

Intersection 
No Build 

 
 

Build Option 
1A 

Build Option 
1B 

Build Option 
1C 

Build Option 
1F 

Build Option 
1G 

Int. 303 – Heller Dr Connector 
and I-80 EB Ramps 
(Unsignalized) 

- EB Approach 
C (15.3s) 

EB Approach 
C (15.3s) 

EB Approach 
C (15.3s) 

EB Approach 
C (15.3s) 

EB Approach 
C (15.3s) 

Int.  303  –  Heller  Dr  Connector 
and I-80 WB Ramps 
(Unsignalized) 

- 
WB 

Approach B 
(10.2s) 

WB Approach 
B (10.2s) 

WB Approach 
B (10.2s) - WB Approach 

B (10.2s) 

Int 303 - Heller Dr Connector 
and PA611 (Alts 1A-1C, 
Signalized) 

- Signalized C 
(26.3s) 

Signalized C 
(26.3s) 

Signalized C 
(26.3s) - - 

Int 303 – Loop Access Rd and 
PA611 (Alts F & G, Signalized) - - - - Signalized B 

(13.1s) 
Signalized B 

(12.3s) 

Int 304 – I-80 EB Off 
Ramp/US209 SB On Ramp and 
W. Main St 

- 

Unsignalized 
SBL 

Approach D 
(26.6s) 

Unsignalized 
SBL Approach 

D (26.6s) 

Unsignalized 
SBL 

Approach D 
(26.6s) 

Unsignalized 
SBL 

Approach D 
(26.6s) 

Unsignalized 
SBL Approach 

D (26.6s) 

- Signalized 
B (16.3s) 

Signalized 
B (16.3s) 

Signalized 
B (16.3s) 

Signalized 
B (16.3s) 

Signalized 
B (16.3s) 

Int 304 – I-80 EB On Ramp 
/US209  NB  Off  Ramp  and  W.  
Main St 

- 

Unsignalized 
NBL 

Approach D 
(26.6s) 

Unsignalized 
NBL Approach 

D (26.6s) 

Unsignalized  
NBL 

Approach D 
(26.6s) 

Unsignalized  
NBL 

Approach D 
(26.6s) 

Unsignalized  
NBL Approach 

D (26.6s) 

- Signalized 
B (16.3s) 

Signalized 
B (16.3s) 

Signalized 
B (16.3s) 

Signalized 
B (16.3s) 

Signalized 
B (16.3s) 

Int.  305 –  W.  Main St.  and I-80 
EB Ramps (Unsignalized) 

NB Approach 
D (29.0s) - - - - - 

Int.  305 –  W.  Main St.  and I-80 
WB Ramps 

Unsignalized 
SB Approach 

C (24.1s) 

Unsignalized 
NBL 

Approach C 
(18.8s) 

Unsignalized 
NBL Approach 

C (18.8s) 

Unsignalized 
NBL 

Approach C 
(18.8s) 

Unsignalized 
NBL 

Approach C 
(18.8s) 

Unsignalized 
NBL Approach 

C (18.8s) 

Signalized 
D (47.0s) 

Signalized 
D (47.0s) 

Signalized 
D (47.0s) 

Signalized 
D (47.0s) 

Signalized 
D (47.0s) 

Signalized 
D (47.0s) 

Int. 306 – Dreher Ave. and I-80 
EB On Ramp (+ Off Ramp, Alts 
A-G)  (Unsignalized) 

WBL 
Approach 
B (10.1s) 

SB Approach 
C (16.5s) 

SB Approach 
C (16.5s) 

SB Approach 
C (16.5s) 

SB Approach 
C (16.5s) 

SB Approach 
C (16.5s) 

Int. 307A – Park Ave. and I-80 
EB Ramp (Unsignalized) 

EB Approach 
D (29.2s) 

EB Approach 
D (29.2s) 

EB Approach D 
(29.2s) - EB Approach 

D (29.2s) 
EB Approach 

D (29.2s) 
Int. 307A – Lennox Ave. and I-
80 EB Ramp - - - EB Approach 

D (35.4s) - - 

Int.  307B  –  Broad  St.  and  I-80 
WB Ramps 

Unsignalized 
WB Approach 

F (476s) 

Unsignalized 
WB 

Approach F 
(476s) 

Unsignalized 
WB Approach 

F (476s) 

Unsignalized 
WB Approach 

F (476s) 

Unsignalized 
WB 

Approach F 
(476s) 

Unsignalized 
WB Approach 

F (476s) 

Signalized  C 
(30.1s) 

Signalized  C 
(30.1s) 

Signalized  C 
(30.1s) 

Signalized  C 
(30.1s) 

Signalized  C 
(30.1s) 

Signalized  C 
(30.1s) 

Int.  307B  –  Broad  St.  and  I-80 
EB Ramp (Unsignalized) - Unsignalized 

A (3.6s) 
Unsignalized A 

(3.6s) 
Unsignalized 

A (3.6s) 
Unsignalized 

A (3.6s) 
Unsignalized A 

(3.6s) 
Note:  All Signalized Intersection Level of Service results reported in accordance with HCM 2010. 



 
 

Table 8 - 2045 Build PM Peak Hour Level of Service -  Ramp Terminus Intersections 

Intersection 
No Build 

 
 

Build Option 
1A 

Build Option 
1B 

Build Option 
1C 

Build Option 
1F 

Build Option 
1G 

Int. 303 – Heller Dr Connector 
and I-80 EB Ramps 
(Unsignalized) 

- EB Approach 
D (27.9s) 

EB Approach 
D (27.9s) 

EB Approach 
D (27.9s) 

EB Approach 
D (27.9) 

EB Approach 
D (27.9s) 

Int. 303 – Heller Dr Connector 
and I-80 WB Ramps 
(Unsignalized) 

- WB Approach B 
(12.0s) 

WB Approach 
B (12.0s) 

WB 
Approach B 

(12.0s) 
- 

WB 
Approach B 

(12.0s) 

Int 303 - Heller Dr Connector 
and PA611  - Signalized D 

(43.2s) 
Signalized D 

(43.2s) 
Signalized D 

(43.2s) - - 

Int 303 – Loop Connector Rd 
and  PA611  (Alts  F  &  G,  
Signalized) 

- - - - Signalized B 
(12.6s) 

Signalized B 
(15.8s) 

Int 304 – I-80 EB Off 
Ramp/US209 SB On Ramp and 
W. Main St 

- 
Unsignalized 

SBL Approach 
F (88.1s) 

Unsignalized 
SBL Approach 

F (88.1s) 

Unsignalized 
SBL 

Approach F 
(88.1s) 

Unsignalized 
SBL 

Approach F 
(88.1s) 

Unsignalized
SBL 

Approach F 
(88.1s) 

 Signalized B 
(14.4s) 

Signalized B 
(14.4s) 

Signalized B 
(14.4s) 

Signalized B 
(14.4s) 

Signalized B 
(14.4s) 

Int 304 – I-80  EB  On  Ramp  
/US209  NB  Off  Ramp  and  W.  
Main St  

- 
Unsignalized 

SBL Approach 
F (63.8s) 

Unsignalized 
SBL Approach 

F (63.8s) 

Unsignalized 
SBL 

Approach F 
(63.8s) 

Unsignalized 
SBL 

Approach F 
(63.8s) 

Unsignalized 
SBL 

Approach F 
(63.8s) 

- Signalized B 
(14.4s) 

Signalized B 
(14.4s) 

Signalized B 
(14.4s) 

Signalized B 
(14.4s) 

Signalized B 
(14.4s) 

Int.  305  –  W.  Main  St.  and  I-80 
EB Ramps 

NB Approach 
F (1206s) - - - - - 

Int.  305  –  W.  Main  St.  and  I-80 
WB Ramps 

SB Approach 
F (1175s) 

NBL Approach 
F (234.2s) 

NBL 
Approach F 

(234.2s) 

NBL 
Approach F 

(234.2s) 

NBL 
Approach F 

(234.2s) 

NBL 
Approach F 

(234.2s) 
Signalized 
C (24.6s) 

Signalized 
C (24.6s) 

Signalized 
C (24.6s) 

Signalized 
C (24.6s) 

Signalized 
C (24.6s) 

Signalized 
C (24.6s) 

Int. 306 – Dreher Ave. and I-80 
EB On Ramp (+ Off Ramp, Alts 
A-G)  (Unsignalized) 

WBL 
Approach A 

(9.8s) 

SB Approach 
C (19.8s) 

SB Approach 
C (19.8s) 

SB Approach 
C (19.8s) 

SB Approach 
C (19.8s) 

SB Approach 
C (19.8s) 

Int. 307A – Park Ave. and I-80 
EB Ramp (Unsignalized) 

EB Approach 
D (32.4s) 

EB Approach D 
(32.4s) 

EB Approach 
D (32.4s) - EB Approach 

D (32.4s) 
EB Approach 

D (32.4s) 
Int. 307A – Lennox Ave. and I-
80 EB Ramp (Unsignalized) - - - EB Approach 

D (34.1s) - - 

Int.  307B  –  Broad  St.  and  I-80 
WB Ramps 

Unsignalized 
F (2775s) 

Unsignalized 
F (2775s)  

Unsignalized 
F (2775s) 

Unsignalized 
F (2775s) 

Unsignalized 
F (2775s) 

Unsignalized 
F (2775s) 

Signalized  E 
(70.7s) 

Signalized  E 
(70.7s) 

Signalized  E 
(70.7s) 

Signalized  E 
(70.7s) 

Signalized  E 
(70.7s) 

Signalized  E 
(70.7s) 

Int.  307B  –  Broad  St.  and  I-80 
EB Ramp (Unsignalized) - Unsignalized 

B (2.7s) 
Unsignalized 

B (2.7s) 
Unsignalized 

B (2.7s) 
Unsignalized 

B (2.7s) 
Unsignalized 

B (2.7s) 
Note:  All Signalized Intersection Level of Service results reported in accordance with HCM 2010. 
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BUILD ALTERNATIVE ANALYSIS 
(ALTERNATIVES A, B, C, F, & G) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Build Alternatives Analysis Notes: 
 
Alternative A analysis performed as baseline alternatives 
analysis for all build alternatives.     
 
For Alternatives B, C, F, & G, analysis uses Alternative A as 
baseline, incorporating any modified ramp junction, weave 
section, or intersection analysis as applicable. 
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HCS ANALYSIS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Eastbound 
Agency or Company AECOM  From/To Between Ints. 302 and 303 
Date Performed 7/31/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1A 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 2689 veh/h Peak-Hour Factor, PHF 0.94 
AADT veh/day %Trucks and Buses, PT 10 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.862 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.67 I/mi 
Number of Lanes, N 2 
FFS (measured) mi/h 
Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 
 fLC 0.0 mi/h 
 fID 5.9 mi/h 

 fN 4.5 mi/h 

 FFS 59.6 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

1746 pc/h/ln

S 59.5 mi/h 
D = vp / S 29.3 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2008 University of Florida, All Rights Reserved      HCS+TM   Version 5.4 Generated:  8/1/2013    1:38 PM
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Eastbound 
Agency or Company AECOM  From/To Between Ints. 302 and 303 
Date Performed 7/31/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1A 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3390 veh/h Peak-Hour Factor, PHF 0.94 
AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.67 I/mi 
Number of Lanes, N 2 
FFS (measured) mi/h 
Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 
 fLC 0.0 mi/h 
 fID 5.9 mi/h 

 fN 4.5 mi/h 

 FFS 59.6 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

2259 pc/h/ln

S 52.2 mi/h 
D = vp / S 43.3 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Eastbound 
Agency or Company AECOM  From/To Between Ints. 303 and 304 
Date Performed 7/31/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1A 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 2473 veh/h Peak-Hour Factor, PHF 0.94 
AADT veh/day %Trucks and Buses, PT 10 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.862 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.67 I/mi 
Number of Lanes, N 3 
FFS (measured) mi/h 
Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 
 fLC 0.0 mi/h 
 fID 5.9 mi/h 

 fN 3.0 mi/h 

 FFS 61.1 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

1071 pc/h/ln

S 61.1 mi/h 
D = vp / S 17.5 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Eastbound 
Agency or Company AECOM  From/To Between Ints. 303 and 304 
Date Performed 7/31/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1A 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3305 veh/h Peak-Hour Factor, PHF 0.94 
AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.67 I/mi 
Number of Lanes, N 3 
FFS (measured) mi/h 
Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 
 fLC 0.0 mi/h 
 fID 5.9 mi/h 

 fN 3.0 mi/h 

 FFS 61.1 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

1468 pc/h/ln

S 61.1 mi/h 
D = vp / S 24.0 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2008 University of Florida, All Rights Reserved      HCS+TM   Version 5.4 Generated:  7/31/2013    2:00 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

7/31/2013file://C:\Users\maya\AppData\Local\Temp\f2k107C.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM  From/To Between Ints. 302 and 303 
Date Performed 7/31/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1A 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 2309 veh/h Peak-Hour Factor, PHF 0.97 
AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.67 I/mi 
Number of Lanes, N 2 
FFS (measured) mi/h 
Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 
 fLC 0.0 mi/h 
 fID 5.9 mi/h 

 fN 4.5 mi/h 

 FFS 59.6 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

1491 pc/h/ln

S 59.6 mi/h 
D = vp / S 25.0 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM  From/To Between Ints. 302 and 303 
Date Performed 7/31/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1A 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4736 veh/h Peak-Hour Factor, PHF 0.97 
AADT veh/day %Trucks and Buses, PT 13 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.830 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.67 I/mi 
Number of Lanes, N 2 
FFS (measured) mi/h 
Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 
 fLC 0.0 mi/h 
 fID 5.9 mi/h 

 fN 4.5 mi/h 

 FFS 59.6 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

3097 pc/h/ln

S mi/h 
D = vp / S pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM  From/To Between Ints. 303 and 304 
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1A 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 2136 veh/h Peak-Hour Factor, PHF 0.97 
AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.67 I/mi 
Number of Lanes, N 3 
FFS (measured) mi/h 
Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 
 fLC 0.0 mi/h 
 fID 5.9 mi/h 

 fN 3.0 mi/h 

 FFS 61.1 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

919 pc/h/ln

S 61.1 mi/h 
D = vp / S 15.0 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM  From/To Between Ints. 303 and 304 
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1A 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4414 veh/h Peak-Hour Factor, PHF 0.97 
AADT veh/day %Trucks and Buses, PT 13 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.830 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.67 I/mi 
Number of Lanes, N 3 
FFS (measured) mi/h 
Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 
 fLC 0.0 mi/h 
 fID 5.9 mi/h 

 fN 3.0 mi/h 

 FFS 61.1 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

1924 pc/h/ln

S 59.7 mi/h 
D = vp / S 32.2 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM  From/To Between Ints. 304 and 305 
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1A 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 1798 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.67 I/mi 
Number of Lanes, N 3 
FFS (measured) mi/h 
Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 
 fLC 0.0 mi/h 
 fID 5.9 mi/h 

 fN 3.0 mi/h 

 FFS 61.1 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

790 pc/h/ln

S 61.1 mi/h 
D = vp / S 12.9 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM  From/To Between Ints. 304 and 305 
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1A 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3865 veh/h Peak-Hour Factor, PHF 0.97 
AADT veh/day %Trucks and Buses, PT 13 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.830 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.67 I/mi 
Number of Lanes, N 3 
FFS (measured) mi/h 
Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 
 fLC 0.0 mi/h 
 fID 5.9 mi/h 

 fN 3.0 mi/h 

 FFS 61.1 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

1685 pc/h/ln

S 61.0 mi/h 
D = vp / S 27.6 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM  From/To Between Ints. 305 and 306 
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1A 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3106 veh/h Peak-Hour Factor, PHF 0.93 
AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.50 I/mi 
Number of Lanes, N 4 
FFS (measured) mi/h 
Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 
 fLC 0.0 mi/h 
 fID 5.0 mi/h 

 fN 1.5 mi/h 

 FFS 63.5 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

1046 pc/h/ln

S 63.5 mi/h 
D = vp / S 16.5 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM  From/To Between Ints. 305 and 306 
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1A 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 6447 veh/h Peak-Hour Factor, PHF 0.96 
AADT veh/day %Trucks and Buses, PT 13 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.830 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.50 I/mi 
Number of Lanes, N 4 
FFS (measured) mi/h 
Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 
 fLC 0.0 mi/h 
 fID 5.0 mi/h 

 fN 1.5 mi/h 

 FFS 63.5 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

2130 pc/h/ln

S 57.9 mi/h 
D = vp / S 36.8 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM  From/To Between Ints. 306 and 307 
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1A 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3240 veh/h Peak-Hour Factor, PHF 0.91 
AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.83 I/mi 
Number of Lanes, N 4 
FFS (measured) mi/h 
Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 
 fLC 0.0 mi/h 
 fID 6.7 mi/h 

 fN 1.5 mi/h 

 FFS 61.8 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

1115 pc/h/ln

S 61.8 mi/h 
D = vp / S 18.0 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM  From/To Between Ints. 306 and 307 
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1A 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 6750 veh/h Peak-Hour Factor, PHF 0.96 
AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.83 I/mi 
Number of Lanes, N 4 
FFS (measured) mi/h 
Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 
 fLC 0.0 mi/h 
 fID 6.7 mi/h 

 fN 1.5 mi/h 

 FFS 61.8 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

2202 pc/h/ln

S 55.1 mi/h 
D = vp / S 40.0 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2008 University of Florida, All Rights Reserved      HCS+TM   Version 5.4 Generated:  8/2/2013    11:17 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

8/2/2013file://C:\Users\maya\AppData\Local\Temp\f2kC79D.tmp



 
RAMP JUNCTION 

HCS ANALYSIS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 303 from Route 611  
Date Performed 7/31/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1A 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1750   ft 

Vu = 386  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2446   0.94  Rolling  10  1  0.862  0.95  3177  
 Ramp 170   0.94  Rolling  5  1  0.922  0.95  207  
 UpStream 386   0.82  Rolling  2  0  0.971  0.95  510  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ = 485.38   (Equation 25-2 or 25-3)
PFM = 0.599   using Equation  (Exhibit 25-5) 
V12 = 1901   pc/h 

V3 or Vav34
1276   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 3384  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 2108   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 17.1 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.301 (Exibit 25-19) 
SR= 61.6 mph (Exhibit 25-19) 
S0= 67.2 mph (Exhibit 25-19) 
S = 63.6 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 303 from Route 611  
Date Performed 7/31/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1A 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1750   ft 

Vu = 544  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3066   0.94  Rolling  12  1  0.840  0.95  4086  
 Ramp 239   0.94  Rolling  2  1  0.962  0.95  278  
 UpStream 544   0.86  Rolling  3  0  0.957  0.95  696  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ = 695.10   (Equation 25-2 or 25-3)
PFM = 0.599   using Equation  (Exhibit 25-5) 
V12 = 2445   pc/h 

V3 or Vav34
1641   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4364  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 2723   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 21.9 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.328 (Exibit 25-19) 
SR= 60.8 mph (Exhibit 25-19) 
S0= 65.9 mph (Exhibit 25-19) 
S = 62.6 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 303 from Route 611  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1A 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2200   ft 

Vu = 338  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2136   0.97  Rolling  12  1  0.840  0.95  2758  
 Ramp 173   0.74  Rolling  2  0  0.971  0.95  253  
 UpStream 338   0.94  Rolling  8  1  0.885  0.95  428  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 1.000   using Equation  (Exhibit 25-5) 
V12 = 2758   pc/h 
V3 or Vav34 0   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 3011  Exhibit 25-7  No 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3011   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 25.1 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.358 (Exibit 25-19) 
SR= 60.0 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 60.0 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 304 from Rt 209 & Main St  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1A 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2200   ft 

VD = 173  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1798   0.97  Rolling  12  1  0.840  0.95  2322  
 Ramp 338   0.94  Rolling  8  1  0.885  0.95  428  
 UpStream          
 DownStream 173   0.74  Rolling  2  0  0.971  0.95  253  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.591   using Equation  (Exhibit 25-5) 
V12 = 1373   pc/h 
V3 or Vav34 949   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2750  Exhibit 25-7  No 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 1801   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 16.2 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.310 (Exibit 25-19) 
SR= 61.3 mph (Exhibit 25-19) 
S0= 68.4 mph (Exhibit 25-19) 
S = 63.6 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 304 from Rt 209 & Main St  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1A 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2200   ft 

VD = 322  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3865   0.97  Rolling  13  1  0.830  0.95  5054  
 Ramp 548   0.94  Rolling  2  1  0.962  0.95  638  
 UpStream          
 DownStream 322   0.87  Rolling  1  0  0.985  0.95  395  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.591   using Equation  (Exhibit 25-5) 
V12 = 2989   pc/h 

V3 or Vav34
2065   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 5692  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3627   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 30.3 (pc/mi/ln) 
LOS = D (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.433 (Exibit 25-19) 
SR= 57.9 mph (Exhibit 25-19) 
S0= 64.4 mph (Exhibit 25-19) 
S = 60.1 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 303 from Route 611  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1A 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2200   ft 

Vu = 548  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4414   0.97  Rolling  13  1  0.830  0.95  5772  
 Ramp 322   0.87  Rolling  1  0  0.985  0.95  395  
 UpStream 548   0.94  Rolling  2  1  0.962  0.95  638  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 1.000   using Equation  (Exhibit 25-5) 
V12 = 5772   pc/h 
V3 or Vav34 0   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6167  Exhibit 25-7  Yes 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 6167   Exhibit 25-7 4600:All Yes V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 49.6 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 2.138 (Exibit 25-19) 
SR= 10.1 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 10.1 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 307 from Broad Street  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1A 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1600   ft 

Vu = 360  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2767   0.91  Rolling  12  1  0.840  0.95  3809  
 Ramp 473   0.91  Rolling  6  0  0.917  0.95  596  
 UpStream 360   0.90  Rolling  3  0  0.957  0.95  440  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ = 1036.87   (Equation 25-2 or 25-3)
PFM = 0.619   using Equation  (Exhibit 25-5) 
V12 = 2360   pc/h 

V3 or Vav34
1449   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4405  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 2956   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 18.9 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.291 (Exibit 25-19) 
SR= 61.9 mph (Exhibit 25-19) 
S0= 66.6 mph (Exhibit 25-19) 
S = 63.3 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 307 from Broad Street  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1A 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1600   ft 

Vu = 560  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5961   0.96  Rolling  12  1  0.840  0.95  7778  
 Ramp 790   0.89  Rolling  1  0  0.985  0.95  948  
 UpStream 560   0.88  Rolling  1  0  0.985  0.95  680  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ = 1961.56   (Equation 25-2 or 25-3)
PFM = 0.597   using Equation  (Exhibit 25-5) 
V12 = 4640   pc/h 

V3 or Vav34
3138   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a = 5078   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 8726  Exhibit 25-7  Yes 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 6026   Exhibit 25-7 4600:All Yes V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 42.6 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 1.831 (Exibit 25-19) 
SR= 18.7 mph (Exhibit 25-19) 
S0= 61.1 mph (Exhibit 25-19) 
S = 23.9 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 303 to Rt 611, 209 & Main  
Date Performed 7/31/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1A 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1750   ft 

VD = 170  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 2689   0.94  Rolling  10  1  0.862  0.95  3493  
 Ramp 386   0.72  Rolling  1  0  0.985  0.95  573  
 UpStream          
 DownStream 170   0.72  Rolling  1  0  0.985  0.95  252  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 1.000   using Equation (Exhibit 25-12) 
V12 = 3493  pc/h 
V3 or Vav34 0  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 3493  Exhibit 25-14 4800 No  
VFO = VF - VR 2920  Exhibit 25-14 4800  No  

VR 573  Exhibit 25-3 3800 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 3493  Exhibit 25-14 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 2.8 (pc/mi/ln) 
LOS = A (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.480 (Exhibit 25-19) 
SR= 56.6 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 56.6 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 303 to Rt 611, 209 & Main  
Date Performed 7/31/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1A 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1750   ft 

VD = 239  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3390   0.94  Rolling  12  1  0.840  0.95  4517  
 Ramp 544   0.97  Rolling  1  0  0.985  0.95  599  
 UpStream          
 DownStream 239   0.97  Rolling  1  0  0.985  0.95  263  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 1.000   using Equation (Exhibit 25-12) 
V12 = 4517  pc/h 
V3 or Vav34 0  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4517  Exhibit 25-14 4800 No  
VFO = VF - VR 3918  Exhibit 25-14 4800  No  

VR 599  Exhibit 25-3 3800 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 4517  Exhibit 25-14 4400:All Yes  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 11.6 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.482 (Exhibit 25-19) 
SR= 56.5 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 56.5 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 305 to Main St & Rt 209  
Date Performed 8/2/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1A 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 500   ft 

Vu = 134  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3106   0.93  Rolling  12  1  0.840  0.95  4184  
 Ramp 1308   0.84  Rolling  1  0  0.985  0.95  1664  
 UpStream 134   0.84  Rolling  1  0  0.985  0.95  170  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 0.450   using Equation (Exhibit 25-12) 
V12 = 2798  pc/h 
V3 or Vav34 1386  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4184  Exhibit 25-14 7200 No  
VFO = VF - VR 2520  Exhibit 25-14 7200  No  

VR 1664  Exhibit 25-3 3800 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 2798  Exhibit 25-14 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 10.3 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.578 (Exhibit 25-19) 
SR= 53.8 mph (Exhibit 25-19) 
S0= 75.3 mph (Exhibit 25-19) 
S = 59.4 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 305 to Main St & Rt 209  
Date Performed 8/2/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1A 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 500   ft 

Vu = 303  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6447   0.96  Rolling  13  1  0.830  0.95  8518  
 Ramp 2582   0.90  Rolling  1  0  0.985  0.95  3065  
 UpStream 303   0.90  Rolling  1  0  0.985  0.95  360  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 0.450   using Equation (Exhibit 25-12) 
V12 = 5519  pc/h 
V3 or Vav34 2999  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a = 5818  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 8518  Exhibit 25-14 7200 Yes  
VFO = VF - VR 5453  Exhibit 25-14 7200  No  

VR 3065  Exhibit 25-3 3800 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 5519  Exhibit 25-14 4400:All Yes  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 36.3 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.704 (Exhibit 25-19) 
SR= 50.3 mph (Exhibit 25-19) 
S0= 70.2 mph (Exhibit 25-19) 
S = 55.3 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 306 to Dreher Avenue  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1A 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3680   ft 

Vu = 473  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3240   0.91  Rolling  12  1  0.840  0.95  4460  
 Ramp 134   0.66  Rolling  3  0  0.957  0.95  223  
 UpStream 473   0.91  Rolling  6  0  0.917  0.95  596  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 0.436   using Equation (Exhibit 25-12) 
V12 = 2070  pc/h 
V3 or Vav34 1195  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4460  Exhibit 25-14 9600 No  
VFO = VF - VR 4237  Exhibit 25-14 9600  No  

VR 223  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 2070  Exhibit 25-14 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 17.6 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.448 (Exhibit 25-19) 
SR= 57.5 mph (Exhibit 25-19) 
S0= 76.0 mph (Exhibit 25-19) 
S = 66.1 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 306 to Dreher Avenue  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1A 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3680   ft 

Vu = 790  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6750   0.96  Rolling  12  1  0.840  0.95  8808  
 Ramp 303   0.82  Rolling  3  0  0.957  0.95  406  
 UpStream 790   0.89  Rolling  1  0  0.985  0.95  948  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ = 3905.61  (Equation 25-8 or 25-9) 
PFD = 0.436   using Equation (Exhibit 25-12) 
V12 = 4069  pc/h 
V3 or Vav34 2369  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 8808  Exhibit 25-14 9600 No  
VFO = VF - VR 8402  Exhibit 25-14 9600  No  

VR 406  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 4069  Exhibit 25-14 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 34.7 (pc/mi/ln) 
LOS = D (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.465 (Exhibit 25-19) 
SR= 57.0 mph (Exhibit 25-19) 
S0= 71.5 mph (Exhibit 25-19) 
S = 64.0 mph (Exhibit 25-15) 
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 6 443 170 173 485 12 66 1 285 12 1 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -3% 0% 0% 0%
Storage Length (ft) 150 0 400 0 0 0 50 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.958 0.996 0.850 0.871
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1832 3510 0 1805 3596 0 1805 1615 0 1805 1655 0
Flt Permitted 0.446 0.169 0.680 0.568
Satd. Flow (perm) 860 3510 0 321 3596 0 1292 1615 0 1079 1655 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 61 3 317 6
Link Speed (mph) 35 35 30 30
Link Distance (ft) 557 1414 347 353
Travel Time (s) 10.9 27.5 7.9 8.0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 7 492 189 192 539 13 73 1 317 13 1 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 7 681 0 192 552 0 73 318 0 13 7 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes
Headway Factor 0.98 0.98 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 3 8 5 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 9.0 38.0 23.0 52.0 11.0 39.0 28.0 28.0
Total Split (%) 9.0% 38.0% 23.0% 52.0% 11.0% 39.0% 28.0% 28.0%
Maximum Green (s) 5.0 34.0 19.0 48.0 7.0 35.0 24.0 24.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None C-Max C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 29.4 24.4 41.2 39.4 50.8 50.8 41.0 41.0
Actuated g/C Ratio 0.29 0.24 0.41 0.39 0.51 0.51 0.41 0.41
v/c Ratio 0.02 0.75 0.60 0.39 0.10 0.33 0.03 0.01
Control Delay 14.8 36.9 26.0 21.9 15.7 3.1 24.6 16.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.8 36.9 26.0 21.9 15.7 3.1 24.6 16.2
LOS B D C C B A C B
Approach Delay 36.7 23.0 5.5 21.6
Approach LOS D C A C
Queue Length 50th (ft) 3 194 79 124 23 0 5 0
Queue Length 95th (ft) 9 235 106 166 56 51 21 11
Internal Link Dist (ft) 477 1334 267 273
Turn Bay Length (ft) 150 400 50
Base Capacity (vph) 302 1234 414 1728 698 976 442 682
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.55 0.46 0.32 0.10 0.33 0.03 0.01

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 24.4 Intersection LOS: C
Intersection Capacity Utilization 55.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 7 681 192 552 73 318 13 7
v/c Ratio 0.02 0.75 0.60 0.39 0.10 0.33 0.03 0.01
Control Delay 14.8 36.9 26.0 21.9 15.7 3.1 24.6 16.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.8 36.9 26.0 21.9 15.7 3.1 24.6 16.2
Queue Length 50th (ft) 3 194 79 124 23 0 5 0
Queue Length 95th (ft) 9 235 106 166 56 51 21 11
Internal Link Dist (ft) 477 1334 267 273
Turn Bay Length (ft) 150 400 50
Base Capacity (vph) 302 1234 414 1728 698 976 442 682
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.55 0.46 0.32 0.10 0.33 0.03 0.01

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 6 443 170 173 485 12 66 1 285 12 1 5
Movement Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj. Factor (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj. Factors 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 Rate, veh/h/ln 1928 1928 1928 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lanes 1 2 0 1 2 0 1 1 0 1 1 0
Lane Assignment
Capacity, veh/h 303 914 348 255 1303 32 0 3 832 503 143 713
Proportion Arriving On Green 0.01 0.34 0.34 0.02 0.35 0.35 0.00 0.52 0.52 0.52 0.52 0.52
Movement Delay, s/veh 21.3 26.9 27.1 47.6 24.5 24.5 0.0 0.0 15.6 18.1 0.0 11.6
Movement LOS C C C D C C B B B
Approach Volume, veh/h 688 744 318 20
Approach Delay, s/veh 26.9 30.5 15.6 15.9
Approach LOS C C B B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phase 2 3 4 6 7 8
Case No 4.0 1.1 4.0 6.3 1.1 4.0
Phase Duration (G+Y+Rc), s 54.80 5.80 37.75 54.80 4.83 38.72
Change Period (Y+Rc), s 4.00 4.00 4.00 4.00 4.00 4.00
Max. Allowable Headway (MAH), s 5.53 3.76 5.16 5.53 3.76 5.16
Maximum Green Setting (Gmax), s 50.80 1.80 24.40 41.00 5.00 39.40
Max. Queue Clearance Time (g_c+l1), s 13.64 3.80 16.76 14.38 2.23 12.88
Green Extension Time (g_e), s 2.47 0.00 4.22 2.32 0.00 3.74
Probability of Phase Call (p_c) 1.000 0.995 1.000 1.000 0.167 1.000
Probability of Max Out (p_x) 0.000 1.000 0.806 0.001 1.000 0.155

Left-Turn Movement Data
Assigned Movement 3 1 7
Mvmt. Sat Flow, veh/h 1809.52 1078.67 1836.67

Through Movement Data
Assigned Movement 2 4 6 8
Mvmt. Sat Flow, veh/h 5.65 2662.32 276.07 3692.60

Right-Turn Movement Data
Assigned Movement 12 14 16 18
Mvmt. Sat Flow, veh/h 1610.20 1015.47 1380.34 91.29

Left Lane Group Data
Assigned Movement 0 0 3 0 0 1 7 0
Lane Assignment L (Pr/Pm) LL (Pr/Pm)
Lanes in Group 0 0 1 0 0 1 1 0
Group Volume (v), veh/h 0.0 0.0 192.2 0.0 0.0 13.3 6.7 0.0
Group Sat. Flow (s), veh/h/ln 0.0 0.0 1809.5 0.0 0.0 1078.7 1836.7 0.0
Queue Serve Time (g_s), s 0.0 0.0 1.8 0.0 0.0 0.7 0.2 0.0
Cycle Queue Clear Time (g_c), s 0.0 0.0 1.8 0.0 0.0 12.4 0.2 0.0
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Perm LT Sat Flow Rate (s_l), veh/h/ln 0.0 0.0 771.4 0.0 0.0 1078.7 882.4 0.0
Shared LT Sat Flow (s_sh), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Eff. Green (g_p), s 0.0 0.0 34.7 0.0 0.0 50.8 33.7 0.0
Perm LT Serve Time (g_u), s 0.0 0.0 19.0 0.0 0.0 39.2 23.8 0.0
Perm LT Que Serve Time (g_ps), s 0.0 0.0 19.0 0.0 0.0 0.7 0.1 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion LT Inside Lane (P_L) 0.000 0.000 1.000 0.000 0.000 1.000 1.000 0.000
Lane Group Capacity (c), veh/h 0.0 0.0 255.3 0.0 0.0 502.7 302.6 0.0
Volume-to-Capacity Ratio (X) 0.000 0.000 0.753 0.000 0.000 0.027 0.022 0.000
Available Capacity (c_a), veh/h 0.0 0.0 255.3 0.0 0.0 502.7 380.4 0.0
Upstream Filter Factor (I) 0.000 0.000 1.000 0.000 0.000 1.000 1.000 0.000
Uniform Delay (d1), s/veh 0.0 0.0 35.7 0.0 0.0 18.0 21.3 0.0
Incremental Delay (d2), s/veh 0.0 0.0 11.9 0.0 0.0 0.1 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 47.6 0.0 0.0 18.1 21.3 0.0
First-Term Queue (Q1), veh/ln 0.0 0.0 4.5 0.0 0.0 0.2 0.1 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 0.000 1.000 0.000 0.000 1.000 1.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 5.4 0.0 0.0 0.2 0.1 0.0
Percentile Storage Ratio (RQ%) 0.00 0.00 0.34 0.00 0.00 0.10 0.02 0.00
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Movement 0 2 0 4 0 6 0 8
Lane Assignment T T
Lanes in Group 0 0 0 1 0 0 0 1
Group Volume (v), veh/h 0.0 0.0 0.0 355.7 0.0 0.0 0.0 277.1
Group Sat. Flow (s), veh/h/ln 0.0 0.0 0.0 1928.5 0.0 0.0 0.0 1900.0
Queue Serve Time (g_s), s 0.0 0.0 0.0 14.6 0.0 0.0 0.0 10.9
Cycle Queue Clear Time (g_c), s 0.0 0.0 0.0 14.6 0.0 0.0 0.0 10.9
Lane Group Capacity (c), veh/h 0.0 0.0 0.0 661.8 0.0 0.0 0.0 670.7
Volume-to-Capacity Ratio (X) 0.000 0.000 0.000 0.538 0.000 0.000 0.000 0.413
Available Capacity (c_a), veh/h 0.0 0.0 0.0 661.8 0.0 0.0 0.0 761.2
Upstream Filter Factor (I) 0.000 0.000 0.000 1.000 0.000 0.000 0.000 1.000
Uniform Delay (d1), s/veh 0.0 0.0 0.0 26.0 0.0 0.0 0.0 24.1
Incremental Delay (d2), s/veh 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.4
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 26.9 0.0 0.0 0.0 24.5
First-Term Queue (Q1), veh/ln 0.0 0.0 0.0 6.5 0.0 0.0 0.0 4.7
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.1
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 0.0 6.6 0.0 0.0 0.0 4.8
Percentile Storage Ratio (RQ%) 0.00 0.00 0.00 0.32 0.00 0.00 0.00 0.09
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Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Movement 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Group 0 1 0 1 0 1 0 1
Group Volume (v), veh/h 0.0 317.8 0.0 325.4 0.0 6.7 0.0 275.2
Group Sat. Flow (s), veh/h/ln 0.0 1615.8 0.0 1749.3 0.0 1656.4 0.0 1883.9
Queue Serve Time (g_s), s 0.0 11.6 0.0 14.8 0.0 0.2 0.0 10.9
Cycle Queue Clear Time (g_c), s 0.0 11.6 0.0 14.8 0.0 0.2 0.0 10.9
Prot RT Sat Flow Rate (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff. Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion RT Outside Lane (P_R) 0.000 0.997 0.000 0.581 0.000 0.833 0.000 0.048
Lane Group Capacity (c), veh/h 0.0 834.6 0.0 600.3 0.0 855.6 0.0 665.0
Volume-to-Capacity Ratio (X) 0.000 0.381 0.000 0.542 0.000 0.008 0.000 0.414
Available Capacity (c_a), veh/h 0.0 834.6 0.0 600.3 0.0 855.6 0.0 754.7
Upstream Filter Factor (I) 0.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000
Uniform Delay (d1), s/veh 0.0 14.3 0.0 26.1 0.0 11.5 0.0 24.1
Incremental Delay (d2), s/veh 0.0 1.3 0.0 1.0 0.0 0.0 0.0 0.4
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 15.6 0.0 27.1 0.0 11.6 0.0 24.5
First-Term Queue (Q1), veh/ln 0.0 4.1 0.0 5.9 0.0 0.1 0.0 4.7
Second-Term Queue (Q2), veh/ln 0.0 0.3 0.0 0.2 0.0 0.0 0.0 0.1
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000
Percentile Back of Queue (Q%), veh/ln 0.0 4.4 0.0 6.1 0.0 0.1 0.0 4.8
Percentile Storage Ratio (RQ%) 0.00 0.42 0.00 0.30 0.00 0.01 0.00 0.09
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM Average Control Delay 26.3
HCM Level of Service C



Lanes, Volumes, Timings
16: 209 SB On Ramp/I-80EB / 209 SB Exit Ramp & W Main St 8/22/2013

I-80 Reconstruction Synchro 8 Report
Interchange 305 Alt 1A 2045 AM Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 477 10 122 257 0 0 0 0 70 1 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 0 0 50
Storage Lanes 0 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.997 0.966
Flt Protected 0.950 0.965
Satd. Flow (prot) 0 3599 0 1805 1900 0 0 0 0 0 1771 0
Flt Permitted 0.415 0.965
Satd. Flow (perm) 0 3599 0 788 1900 0 0 0 0 0 1771 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 27
Link Speed (mph) 30 30 30 30
Link Distance (ft) 320 197 717 667
Travel Time (s) 7.3 4.5 16.3 15.2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 530 11 136 286 0 0 0 0 78 1 27
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 541 0 136 286 0 0 0 0 0 106 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 2 1 2 1 2
Detector Template Thru Left Thru Left Thru
Leading Detector (ft) 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type NA pm+pt NA Split NA
Protected Phases 4 3 8 6 6
Permitted Phases 8
Detector Phase 4 3 8 6 6



Lanes, Volumes, Timings
16: 209 SB On Ramp/I-80EB / 209 SB Exit Ramp & W Main St 8/22/2013

I-80 Reconstruction Synchro 8 Report
Interchange 305 Alt 1A 2045 AM Page 2

Lane Group ø2 ø7
Lane Configurations
Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 2 7
Permitted Phases
Detector Phase
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 8.0 22.0 22.0 22.0
Total Split (s) 23.0 8.0 22.0 24.0 24.0
Total Split (%) 41.8% 14.5% 40.0% 43.6% 43.6%
Maximum Green (s) 19.0 4.0 18.0 20.0 20.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 13.0 13.0 13.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 17.6 19.0 15.0 23.0
Actuated g/C Ratio 0.32 0.35 0.27 0.42
v/c Ratio 0.47 0.39 0.55 0.14
Control Delay 16.3 9.4 8.5 9.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 16.3 9.4 8.5 9.7
LOS B A A A
Approach Delay 16.3 8.8 9.7
Approach LOS B A A
Queue Length 50th (ft) 72 4 9 16
Queue Length 95th (ft) 105 25 16 43
Internal Link Dist (ft) 240 117 637 587
Turn Bay Length (ft)
Base Capacity (vph) 1246 346 622 758
Starvation Cap Reductn 0 0 13 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.43 0.39 0.47 0.14

Intersection Summary
Area Type: Other
Cycle Length: 55
Actuated Cycle Length: 55
Offset: 0 (0%), Referenced to phase 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 12.7 Intersection LOS: B
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group ø2 ø7
Switch Phase
Minimum Initial (s) 4.0 4.0
Minimum Split (s) 24.0 8.0
Total Split (s) 24.0 9.0
Total Split (%) 44% 16%
Maximum Green (s) 20.0 5.0
Yellow Time (s) 3.5 3.5
All-Red Time (s) 0.5 0.5
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode Max None
Walk Time (s) 7.0
Flash Dont Walk (s) 13.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 230 317 0 0 369 30 10 1 94 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.989 0.879
Flt Protected 0.950 0.995
Satd. Flow (prot) 1805 1900 0 0 3570 0 0 1662 0 0 0 0
Flt Permitted 0.393 0.995
Satd. Flow (perm) 747 1900 0 0 3570 0 0 1662 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 104
Link Speed (mph) 30 30 30 30
Link Distance (ft) 197 335 726 669
Travel Time (s) 4.5 7.6 16.5 15.2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 256 352 0 0 410 33 11 1 104 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 256 352 0 0 443 0 0 116 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type pm+pt NA NA Split NA
Protected Phases 7 4 8 2 2
Permitted Phases 4
Detector Phase 7 4 8 2 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 22.0 22.0 24.0 24.0
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Lane Group ø3 ø6
Lane Configurations
Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 3 6
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0 4.0
Minimum Split (s) 8.0 22.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 9.0 23.0 22.0 24.0 24.0
Total Split (%) 16.4% 41.8% 40.0% 43.6% 43.6%
Maximum Green (s) 5.0 19.0 18.0 20.0 20.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None Max Max
Walk Time (s) 5.0 5.0 7.0 7.0
Flash Dont Walk (s) 13.0 13.0 13.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 21.6 17.6 15.0 23.0
Actuated g/C Ratio 0.39 0.32 0.27 0.42
v/c Ratio 0.66 0.58 0.45 0.15
Control Delay 21.1 9.5 16.3 4.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 21.1 9.5 16.3 4.4
LOS C A B A
Approach Delay 14.4 16.3 4.4
Approach LOS B B A
Queue Length 50th (ft) 28 26 54 2
Queue Length 95th (ft) 85 40 100 28
Internal Link Dist (ft) 117 255 646 589
Turn Bay Length (ft)
Base Capacity (vph) 389 656 1179 757
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.66 0.54 0.38 0.15

Intersection Summary
Area Type: Other
Cycle Length: 55
Actuated Cycle Length: 55
Offset: 0 (0%), Referenced to phase 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 14.1 Intersection LOS: B
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     19: 209 NB Exit Ramp/209 NB On Ramp & W Main St
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Lane Group ø3 ø6
Total Split (s) 8.0 24.0
Total Split (%) 15% 44%
Maximum Green (s) 4.0 20.0
Yellow Time (s) 3.5 3.5
All-Red Time (s) 0.5 0.5
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None C-Max
Walk Time (s) 5.0
Flash Dont Walk (s) 13.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 230 317 0 0 369 30 10 1 94 0 0 0
Movement Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj. Factor (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj. Factors 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 Rate, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lanes 1 1 0 0 2 0 0 1 0 0 0 0
Lane Assignment
Capacity, veh/h 428 782 0 0 901 73 68 7 639 0 0 0
Proportion Arriving On Green 0.08 0.14 0.00 0.00 0.26 0.26 0.44 0.44 0.44 0.00 0.00 0.00
Movement Delay, s/veh 16.4 17.6 0.0 0.0 17.0 17.1 9.5 0.0 0.0 0.0 0.0 0.0
Movement LOS B B B B A
Approach Volume, veh/h 608 443 117 0
Approach Delay, s/veh 17.1 17.0 9.5 0.0
Approach LOS B B A

   Timer: 1 2 3 4 5 6 7 8
Assigned Phase 2 4 7 8
Case No 12.0 4.0 1.2 8.0
Phase Duration (G+Y+Rc), s 27.00 25.68 8.00 17.68
Change Period (Y+Rc), s 4.00 4.00 4.00 4.00
Max. Allowable Headway (MAH), s 5.54 5.25 3.80 5.25
Maximum Green Setting (Gmax), s 23.00 17.60 4.00 15.00
Max. Queue Clearance Time (g_c+l1), s 4.28 10.98 6.00 7.25
Green Extension Time (g_e), s 0.56 2.62 0.00 1.61
Probability of Phase Call (p_c) 1.000 1.000 0.976 1.000
Probability of Max Out (p_x) 0.000 0.806 1.000 0.675

Left-Turn Movement Data
Assigned Movement 5 7
Mvmt. Sat Flow, veh/h 155.63 1809.52

Through Movement Data
Assigned Movement 2 4 8
Mvmt. Sat Flow, veh/h 15.56 1900.00 3469.55

Right-Turn Movement Data
Assigned Movement 12 14 18
Mvmt. Sat Flow, veh/h 1462.88 0.00 280.88

Left Lane Group Data
Assigned Movement 0 5 0 0 0 0 7 0
Lane Assignment L+T+R L (Pr/Pm)
Lanes in Group 0 1 0 0 0 0 1 0
Group Volume (v), veh/h 0.0 116.7 0.0 0.0 0.0 0.0 255.6 0.0
Group Sat. Flow (s), veh/h/ln 0.0 1634.1 0.0 0.0 0.0 0.0 1809.5 0.0
Queue Serve Time (g_s), s 0.0 2.3 0.0 0.0 0.0 0.0 4.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 2.3 0.0 0.0 0.0 0.0 4.0 0.0
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Perm LT Sat Flow Rate (s_l), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 961.2 0.0
Shared LT Sat Flow (s_sh), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Eff. Green (g_p), s 0.0 0.0 0.0 0.0 0.0 0.0 15.7 0.0
Perm LT Serve Time (g_u), s 0.0 0.0 0.0 0.0 0.0 0.0 8.4 0.0
Perm LT Que Serve Time (g_ps), s 0.0 0.0 0.0 0.0 0.0 0.0 5.8 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.7
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion LT Inside Lane (P_L) 0.000 0.095 0.000 0.000 0.000 0.000 1.000 0.000
Lane Group Capacity (c), veh/h 0.0 713.4 0.0 0.0 0.0 0.0 427.9 0.0
Volume-to-Capacity Ratio (X) 0.000 0.164 0.000 0.000 0.000 0.000 0.597 0.000
Available Capacity (c_a), veh/h 0.0 713.4 0.0 0.0 0.0 0.0 427.9 0.0
Upstream Filter Factor (I) 0.000 1.000 0.000 0.000 0.000 0.000 0.880 0.000
Uniform Delay (d1), s/veh 0.0 9.0 0.0 0.0 0.0 0.0 14.4 0.0
Incremental Delay (d2), s/veh 0.0 0.5 0.0 0.0 0.0 0.0 2.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 9.5 0.0 0.0 0.0 0.0 16.4 0.0
First-Term Queue (Q1), veh/ln 0.0 0.7 0.0 0.0 0.0 0.0 1.9 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 0.000 0.000 0.000 1.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.8 0.0 0.0 0.0 0.0 2.1 0.0
Percentile Storage Ratio (RQ%) 0.00 0.03 0.00 0.00 0.00 0.00 0.33 0.00
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Movement 0 2 0 4 0 0 0 8
Lane Assignment T T
Lanes in Group 0 0 0 1 0 0 0 1
Group Volume (v), veh/h 0.0 0.0 0.0 352.2 0.0 0.0 0.0 223.7
Group Sat. Flow (s), veh/h/ln 0.0 0.0 0.0 1900.0 0.0 0.0 0.0 1900.0
Queue Serve Time (g_s), s 0.0 0.0 0.0 9.0 0.0 0.0 0.0 5.2
Cycle Queue Clear Time (g_c), s 0.0 0.0 0.0 9.0 0.0 0.0 0.0 5.2
Lane Group Capacity (c), veh/h 0.0 0.0 0.0 781.9 0.0 0.0 0.0 493.4
Volume-to-Capacity Ratio (X) 0.000 0.000 0.000 0.450 0.000 0.000 0.000 0.453
Available Capacity (c_a), veh/h 0.0 0.0 0.0 781.9 0.0 0.0 0.0 541.0
Upstream Filter Factor (I) 0.000 0.000 0.000 0.880 0.000 0.000 0.000 1.000
Uniform Delay (d1), s/veh 0.0 0.0 0.0 17.2 0.0 0.0 0.0 16.4
Incremental Delay (d2), s/veh 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.7
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 17.6 0.0 0.0 0.0 17.0
First-Term Queue (Q1), veh/ln 0.0 0.0 0.0 4.1 0.0 0.0 0.0 2.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 1.000 0.000 0.000 0.000 1.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 0.0 4.1 0.0 0.0 0.0 2.1
Percentile Storage Ratio (RQ%) 0.00 0.00 0.00 0.64 0.00 0.00 0.00 0.19
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Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Movement 0 12 0 14 0 0 0 18
Lane Assignment T+R
Lanes in Group 0 0 0 0 0 0 0 1
Group Volume (v), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 219.6
Group Sat. Flow (s), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1850.4
Queue Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.3
Cycle Queue Clear Time (g_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.3
Prot RT Sat Flow Rate (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff. Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion RT Outside Lane (P_R) 0.000 0.895 0.000 0.000 0.000 0.000 0.000 0.152
Lane Group Capacity (c), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 480.5
Volume-to-Capacity Ratio (X) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.457
Available Capacity (c_a), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 526.9
Upstream Filter Factor (I) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000
Uniform Delay (d1), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.4
Incremental Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.1
First-Term Queue (Q1), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 1.000 0.000 0.000 0.000 1.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1
Percentile Storage Ratio (RQ%) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM Average Control Delay 16.3
HCM Level of Service B
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 10 411 0 0 256 411 0 0 0 143 1 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 50 0 0 0 0 0 150 150
Storage Lanes 1 0 0 0 0 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.917 0.939
Flt Protected 0.950 0.950 0.972
Satd. Flow (prot) 1805 1900 0 0 1742 0 0 0 0 1715 1647 0
Flt Permitted 0.133 0.950 0.972
Satd. Flow (perm) 253 1900 0 0 1742 0 0 0 0 1715 1647 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 181 40
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1936 227 367 472
Travel Time (s) 44.0 5.2 8.3 10.7
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 11 457 0 0 284 457 0 0 0 159 1 40
Shared Lane Traffic (%) 36%
Lane Group Flow (vph) 11 457 0 0 741 0 0 0 0 102 98 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm NA
Protected Phases 7 4 8 2
Permitted Phases 4 2
Detector Phase 7 4 8 2 2
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 28.0 28.0 20.0 20.0
Total Split (s) 8.0 40.0 0.0 0.0 32.0 0.0 0.0 0.0 0.0 20.0 20.0 0.0
Total Split (%) 13.3% 66.7% 0.0% 0.0% 53.3% 0.0% 0.0% 0.0% 0.0% 33.3% 33.3% 0.0%
Maximum Green (s) 4.0 36.0 28.0 16.0 16.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Min C-Min
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 17.0 17.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 28.1 28.1 26.0 23.9 23.9
Actuated g/C Ratio 0.47 0.47 0.43 0.40 0.40
v/c Ratio 0.04 0.51 0.86 0.15 0.14
Control Delay 5.7 12.3 23.1 16.1 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 5.7 12.3 23.1 16.1 11.4
LOS A B C B B
Approach Delay 12.1 23.1 13.8
Approach LOS B C B
Queue Length 50th (ft) 2 108 162 24 13
Queue Length 95th (ft) 5 99 #357 72 54
Internal Link Dist (ft) 1856 147 287 392
Turn Bay Length (ft) 50 150
Base Capacity (vph) 270 1164 927 704 700
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.04 0.39 0.80 0.14 0.14

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 18.1 Intersection LOS: B
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Splits and Phases:     22: 305 WB Exit Ramp/305 WB On Ramp & W Main St
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Lane Group EBL EBT WBT NWL NWT
Lane Group Flow (vph) 11 457 741 102 98
v/c Ratio 0.04 0.51 0.86 0.15 0.14
Control Delay 5.7 12.3 23.1 16.1 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 5.7 12.3 23.1 16.1 11.4
Queue Length 50th (ft) 2 108 162 24 13
Queue Length 95th (ft) 5 99 #357 72 54
Internal Link Dist (ft) 1856 147 392
Turn Bay Length (ft) 50 150
Base Capacity (vph) 270 1164 927 704 700
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.04 0.39 0.80 0.14 0.14

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 10 411 0 0 256 411 0 0 0 143 1 36
Movement Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj. Factor (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj. Factors 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 Rate, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lanes 1 1 0 0 1 0 0 0 0 1 1 0
Lane Assignment
Capacity, veh/h 0 867 0 0 300 482 0 0 0 123 18 643
Proportion Arriving On Green 0.00 0.46 0.00 0.00 0.46 0.46 0.00 0.00 0.00 0.41 0.41 0.41
Movement Delay, s/veh 0.0 11.9 0.0 0.0 0.0 35.8 0.0 0.0 0.0 209.3 0.0 10.6
Movement LOS B D F B
Approach Volume, veh/h 457 741 0 200
Approach Delay, s/veh 11.9 35.8 0.0 168.5
Approach LOS B D F

   Timer: 1 2 3 4 5 6 7 8
Assigned Phase 2 4 8
Case No 6.0 4.0 8.0
Phase Duration (G+Y+Rc), s 27.90 30.76 30.76
Change Period (Y+Rc), s 4.00 4.00 4.00
Max. Allowable Headway (MAH), s 4.08 5.36 5.36
Maximum Green Setting (Gmax), s 23.90 28.10 26.00
Max. Queue Clearance Time (g_c+l1), s 25.90 12.09 26.31
Green Extension Time (g_e), s 0.00 6.46 0.00
Probability of Phase Call (p_c) 1.000 1.000 1.000
Probability of Max Out (p_x) 1.000 0.463 1.000

Left-Turn Movement Data
Assigned Movement 5
Mvmt. Sat Flow, veh/h 1809.52

Through Movement Data
Assigned Movement 2 4 8
Mvmt. Sat Flow, veh/h 43.83 1900.00 657.72

Right-Turn Movement Data
Assigned Movement 12 14 18
Mvmt. Sat Flow, veh/h 1577.75 0.00 1055.94

Left Lane Group Data
Assigned Movement 0 5 0 0 0 0 0 0
Lane Assignment L
Lanes in Group 0 1 0 0 0 0 0 0
Group Volume (v), veh/h 0.0 158.9 0.0 0.0 0.0 0.0 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 1809.5 0.0 0.0 0.0 0.0 0.0 0.0
Queue Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 23.9 0.0 0.0 0.0 0.0 0.0 0.0
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Perm LT Sat Flow Rate (s_l), veh/h/ln 0.0 1809.5 0.0 0.0 0.0 0.0 0.0 0.0
Shared LT Sat Flow (s_sh), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Eff. Green (g_p), s 0.0 23.9 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Serve Time (g_u), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Que Serve Time (g_ps), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26.8
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion LT Inside Lane (P_L) 0.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000
Lane Group Capacity (c), veh/h 0.0 122.7 0.0 0.0 0.0 0.0 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 1.294 0.000 0.000 0.000 0.000 0.000 0.000
Available Capacity (c_a), veh/h 0.0 122.7 0.0 0.0 0.0 0.0 0.0 0.0
Upstream Filter Factor (I) 0.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 29.3 0.0 0.0 0.0 0.0 0.0 0.0
Incremental Delay (d2), s/veh 0.0 180.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 209.3 0.0 0.0 0.0 0.0 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 6.1 0.0 0.0 0.0 0.0 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 7.8 0.0 0.0 0.0 0.0 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 1.30 0.00 0.00 0.00 0.00 0.00 0.00
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Movement 0 2 0 4 0 0 0 8
Lane Assignment T
Lanes in Group 0 0 0 1 0 0 0 0
Group Volume (v), veh/h 0.0 0.0 0.0 456.7 0.0 0.0 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 0.0 0.0 1900.0 0.0 0.0 0.0 0.0
Queue Serve Time (g_s), s 0.0 0.0 0.0 10.1 0.0 0.0 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 0.0 0.0 10.1 0.0 0.0 0.0 0.0
Lane Group Capacity (c), veh/h 0.0 0.0 0.0 866.7 0.0 0.0 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 0.000 0.000 0.527 0.000 0.000 0.000 0.000
Available Capacity (c_a), veh/h 0.0 0.0 0.0 910.2 0.0 0.0 0.0 0.0
Upstream Filter Factor (I) 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 0.0 0.0 11.4 0.0 0.0 0.0 0.0
Incremental Delay (d2), s/veh 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 11.9 0.0 0.0 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 0.0 0.0 3.6 0.0 0.0 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 1.000 0.000 0.000 0.000 1.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 0.0 3.7 0.0 0.0 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00
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Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Movement 0 12 0 14 0 0 0 18
Lane Assignment T+R T+R
Lanes in Group 0 1 0 0 0 0 0 1
Group Volume (v), veh/h 0.0 41.1 0.0 0.0 0.0 0.0 0.0 741.1
Group Sat. Flow (s), veh/h/ln 0.0 1621.6 0.0 0.0 0.0 0.0 0.0 1713.7
Queue Serve Time (g_s), s 0.0 0.9 0.0 0.0 0.0 0.0 0.0 24.3
Cycle Queue Clear Time (g_c), s 0.0 0.9 0.0 0.0 0.0 0.0 0.0 24.3
Prot RT Sat Flow Rate (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff. Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion RT Outside Lane (P_R) 0.000 0.973 0.000 0.000 0.000 0.000 0.000 0.616
Lane Group Capacity (c), veh/h 0.0 660.7 0.0 0.0 0.0 0.0 0.0 781.7
Volume-to-Capacity Ratio (X) 0.000 0.062 0.000 0.000 0.000 0.000 0.000 0.948
Available Capacity (c_a), veh/h 0.0 660.7 0.0 0.0 0.0 0.0 0.0 781.7
Upstream Filter Factor (I) 0.000 1.000 0.000 0.000 0.000 0.000 0.000 1.000
Uniform Delay (d1), s/veh 0.0 10.6 0.0 0.0 0.0 0.0 0.0 15.3
Incremental Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.5
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 10.6 0.0 0.0 0.0 0.0 0.0 35.8
First-Term Queue (Q1), veh/ln 0.0 0.3 0.0 0.0 0.0 0.0 0.0 7.8
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 1.000 0.000 0.000 0.000 1.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.3 0.0 0.0 0.0 0.0 0.0 12.3
Percentile Storage Ratio (RQ%) 0.00 0.02 0.00 0.00 0.00 0.00 0.00 1.78
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM Average Control Delay 47.0
HCM Level of Service D
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 516 0 202 10 0 10 0 109 0 0 68 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% -5% 0%
Storage Length (ft) 0 50 20 0 0 0 0 0
Storage Lanes 1 1 1 1 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 0 1583 1770 0 1583 0 1909 0 0 1863 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 0 1583 1770 0 1583 0 1909 0 0 1863 0
Link Speed (mph) 30 30 35 25
Link Distance (ft) 266 202 321 201
Travel Time (s) 6.0 4.6 6.3 5.5
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
Adj. Flow (vph) 561 0 220 11 0 11 0 118 0 0 74 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 561 0 220 11 0 11 0 118 0 0 74 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 516 0 202 10 0 10 0 109 0 0 68 0
Sign Control Stop Stop Free Free
Grade 0% 0% -5% 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) 561 0 220 11 0 11 0 118 0 0 74 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft) 716
pX, platoon unblocked
vC, conflicting volume 203 192 74 192 192 118 74 118
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 203 192 74 192 192 118 74 118
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 25 100 78 98 100 99 100 100
cM capacity (veh/h) 746 703 988 597 703 933 1526 1470

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1
Volume Total 780 11 11 118 74
Volume Left 561 11 0 0 0
Volume Right 220 0 11 0 0
cSH 896 597 933 1700 1700
Volume to Capacity 0.87 0.02 0.01 0.07 0.04
Queue Length 95th (ft) 284 1 1 0 0
Control Delay (s) 29.2 11.1 8.9 0.0 0.0
Lane LOS D B A
Approach Delay (s) 29.2 10.0 0.0 0.0
Approach LOS D B

Intersection Summary
Average Delay 23.1
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 0 566 147 72 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) 0% -1% 0%
Storage Length (ft) 0 0 0 75
Storage Lanes 0 0 0 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.972
Flt Protected 0.950
Satd. Flow (prot) 0 0 1820 0 1770 1863
Flt Permitted 0.950
Satd. Flow (perm) 0 0 1820 0 1770 1863
Link Speed (mph) 30 35 35
Link Distance (ft) 392 180 238
Travel Time (s) 8.9 3.5 4.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 615 160 78 130
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 775 0 78 130
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(ft) 0 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 0.99 0.99 1.00 1.00
Turning Speed (mph) 15 9 9 15
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 49.4% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 0 566 147 72 120
Sign Control Stop Free Free
Grade 0% -1% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 615 160 78 130
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 238
pX, platoon unblocked
vC, conflicting volume 982 695 775
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 982 695 775
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 91
cM capacity (veh/h) 251 442 841

Direction, Lane # NB 1 SB 1 SB 2
Volume Total 775 78 130
Volume Left 0 78 0
Volume Right 160 0 0
cSH 1700 841 1700
Volume to Capacity 0.46 0.09 0.08
Queue Length 95th (ft) 0 8 0
Control Delay (s) 0.0 9.7 0.0
Lane LOS A
Approach Delay (s) 0.0 3.6
Approach LOS

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 49.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 76 1 284 177 389 0 0 116 296
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% -1% 0%
Storage Length (ft) 0 0 0 50 75 0 0 50
Storage Lanes 0 0 0 1 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.953 0.950
Satd. Flow (prot) 0 0 0 0 1775 1583 1778 1872 0 0 1863 1583
Flt Permitted 0.953 0.577
Satd. Flow (perm) 0 0 0 0 1775 1583 1080 1872 0 0 1863 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 309 322
Link Speed (mph) 30 30 35 35
Link Distance (ft) 283 303 238 203
Travel Time (s) 6.4 6.9 4.6 4.0
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
Adj. Flow (vph) 0 0 0 83 1 309 192 423 0 0 126 322
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 84 309 192 423 0 0 126 322
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 2 1
Detector Template Left Thru Right Left Thru Thru Right
Leading Detector (ft) 20 100 20 20 100 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Split NA Perm pm+pt NA NA Free
Protected Phases 8 8 5 2 6
Permitted Phases 8 2 Free
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 8 8 8 5 2 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 20.0 20.0 20.0 10.0 30.0 20.0
Total Split (%) 40.0% 40.0% 40.0% 20.0% 60.0% 40.0%
Maximum Green (s) 16.0 16.0 16.0 6.0 26.0 16.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max
Act Effct Green (s) 8.8 8.8 33.2 33.2 24.0 50.0
Actuated g/C Ratio 0.18 0.18 0.66 0.66 0.48 1.00
v/c Ratio 0.27 0.58 0.23 0.34 0.14 0.20
Control Delay 18.6 7.3 4.8 5.3 10.8 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.6 7.3 4.8 5.3 10.8 0.3
LOS B A A A B A
Approach Delay 9.7 5.2 3.2
Approach LOS A A A

Intersection Summary
Area Type: Other
Cycle Length: 50
Actuated Cycle Length: 50
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBT, Start of Yellow
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 5.8 Intersection LOS: A
Intersection Capacity Utilization 49.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Broad St & 307 WB On Ramp/307 WB Exit Ramp
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Lane Group WBT WBR NBL NBT SBT SBR
Lane Group Flow (vph) 84 309 192 423 126 322
v/c Ratio 0.27 0.58 0.23 0.34 0.14 0.20
Control Delay 18.6 7.3 4.8 5.3 10.8 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.6 7.3 4.8 5.3 10.8 0.3
Queue Length 50th (ft) 22 0 15 37 20 0
Queue Length 95th (ft) 44 45 49 110 58 0
Internal Link Dist (ft) 223 158 123
Turn Bay Length (ft) 50 75 50
Base Capacity (vph) 568 717 819 1244 895 1583
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.43 0.23 0.34 0.14 0.20

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 76 1 284 177 389 0 0 116 296
Movement Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj. Factor (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj. Factors 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 Rate, veh/h/ln 1900 1900 1900 1863 1863 1863 1872 1872 1900 1900 1863 1863
Lanes 0 0 0 0 1 1 1 1 0 0 1 1
Lane Assignment
Capacity, veh/h 0 0 0 308 4 279 0 1243 0 0 1237 1051
Proportion Arriving On Green 0.00 0.00 0.00 0.18 0.18 0.18 0.00 0.66 0.00 0.00 0.66 0.66
Movement Delay, s/veh 0.0 0.0 0.0 18.3 0.0 106.6 0.0 4.4 0.0 0.0 3.2 4.3
Movement LOS B F A A A
Approach Volume, veh/h 0 392 423 448
Approach Delay, s/veh 0.0 87.7 4.4 4.0
Approach LOS F A A

   Timer: 1 2 3 4 5 6 7 8
Assigned Phase 2 8 6
Case No 4.0 11.0 7.0
Phase Duration (G+Y+Rc), s 37.20 12.80 37.20
Change Period (Y+Rc), s 4.00 4.00 4.00
Max. Allowable Headway (MAH), s 4.71 4.31 4.71
Maximum Green Setting (Gmax), s 33.20 8.80 24.00
Max. Queue Clearance Time (g_c+l1), s 6.90 10.80 6.28
Green Extension Time (g_e), s 4.67 0.00 4.20
Probability of Phase Call (p_c) 1.000 0.996 1.000
Probability of Max Out (p_x) 0.023 1.000 0.103

Left-Turn Movement Data
Assigned Movement 3
Mvmt. Sat Flow, veh/h 1752.09

Through Movement Data
Assigned Movement 2 8 6
Mvmt. Sat Flow, veh/h 1872.06 23.06 1862.75

Right-Turn Movement Data
Assigned Movement 12 18 16
Mvmt. Sat Flow, veh/h 0.00 1583.33 1583.33

Left Lane Group Data
Assigned Movement 0 0 3 0 0 0 0 0
Lane Assignment L+T
Lanes in Group 0 0 1 0 0 0 0 0
Group Volume (v), veh/h 0.0 0.0 83.7 0.0 0.0 0.0 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 0.0 1775.1 0.0 0.0 0.0 0.0 0.0
Queue Serve Time (g_s), s 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0
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Perm LT Sat Flow Rate (s_l), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shared LT Sat Flow (s_sh), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Eff. Green (g_p), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Serve Time (g_u), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Que Serve Time (g_ps), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 33.2 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion LT Inside Lane (P_L) 0.000 0.000 0.987 0.000 0.000 0.000 0.000 0.000
Lane Group Capacity (c), veh/h 0.0 0.0 312.4 0.0 0.0 0.0 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 0.000 0.268 0.000 0.000 0.000 0.000 0.000
Available Capacity (c_a), veh/h 0.0 0.0 312.4 0.0 0.0 0.0 0.0 0.0
Upstream Filter Factor (I) 0.000 0.000 1.000 0.000 0.000 0.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 0.0 17.8 0.0 0.0 0.0 0.0 0.0
Incremental Delay (d2), s/veh 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 18.3 0.0 0.0 0.0 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 0.000 1.000 0.000 0.000 0.000 0.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.00
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Movement 0 2 8 0 0 6 0 0
Lane Assignment T T
Lanes in Group 0 1 0 0 0 1 0 0
Group Volume (v), veh/h 0.0 422.8 0.0 0.0 0.0 126.1 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 1872.1 0.0 0.0 0.0 1862.7 0.0 0.0
Queue Serve Time (g_s), s 0.0 4.9 0.0 0.0 0.0 1.2 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 4.9 0.0 0.0 0.0 1.2 0.0 0.0
Lane Group Capacity (c), veh/h 0.0 1243.0 0.0 0.0 0.0 1236.9 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 0.340 0.000 0.000 0.000 0.102 0.000 0.000
Available Capacity (c_a), veh/h 0.0 1243.0 0.0 0.0 0.0 1236.9 0.0 0.0
Upstream Filter Factor (I) 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 3.6 0.0 0.0 0.0 3.0 0.0 0.0
Incremental Delay (d2), s/veh 0.0 0.7 0.0 0.0 0.0 0.2 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 4.4 0.0 0.0 0.0 3.2 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 0.8 0.0 0.0 0.0 0.2 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.3 0.0 0.0 0.0 0.1 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 1.000 0.000 0.000 1.000 0.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 1.1 0.0 0.0 0.0 0.3 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.15 0.00 0.00 0.00 0.05 0.00 0.00



HCM 2010 Signalized Intersection Capacity Analysis
3: Broad St & 307 WB On Ramp/307 WB Exit Ramp 8/22/2013

I-80 Reconstruction Synchro 8 Report
Interchange 307 Alt 1A 2045 AM Page 6

Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Movement 0 12 18 0 0 16 0 0
Lane Assignment R R
Lanes in Group 0 0 1 0 0 1 0 0
Group Volume (v), veh/h 0.0 0.0 308.7 0.0 0.0 321.7 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 0.0 1583.3 0.0 0.0 1583.3 0.0 0.0
Queue Serve Time (g_s), s 0.0 0.0 8.8 0.0 0.0 4.3 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 0.0 8.8 0.0 0.0 4.3 0.0 0.0
Prot RT Sat Flow Rate (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff. Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion RT Outside Lane (P_R) 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000
Lane Group Capacity (c), veh/h 0.0 0.0 278.7 0.0 0.0 1051.3 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 0.000 1.108 0.000 0.000 0.306 0.000 0.000
Available Capacity (c_a), veh/h 0.0 0.0 278.7 0.0 0.0 1051.3 0.0 0.0
Upstream Filter Factor (I) 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 0.0 20.6 0.0 0.0 3.5 0.0 0.0
Incremental Delay (d2), s/veh 0.0 0.0 86.0 0.0 0.0 0.8 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 106.6 0.0 0.0 4.3 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 0.0 2.9 0.0 0.0 0.6 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 6.7 0.0 0.0 0.2 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 1.000 0.000 0.000 1.000 0.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 9.5 0.0 0.0 0.8 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.00 4.85 0.00 0.00 0.43 0.00 0.00
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 7.5 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM Average Control Delay 30.1
HCM Level of Service C
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 15 610 239 322 721 33 200 1 328 24 1 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -3% 0% 0% 0%
Storage Length (ft) 150 0 400 0 0 0 50 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.958 0.993 0.850 0.862
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1832 3510 0 1805 3585 0 1805 1615 0 1805 1638 0
Flt Permitted 0.337 0.120 0.624 0.544
Satd. Flow (perm) 650 3510 0 228 3585 0 1186 1615 0 1034 1638 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 78 8 353 11
Link Speed (mph) 35 35 30 30
Link Distance (ft) 557 1414 347 353
Travel Time (s) 10.9 27.5 7.9 8.0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 17 678 266 358 801 37 222 1 364 27 1 11
Shared Lane Traffic (%)
Lane Group Flow (vph) 17 944 0 358 838 0 222 365 0 27 12 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes
Headway Factor 0.98 0.98 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 3 8 5 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 8.0 51.0 20.0 63.0 9.0 29.0 20.0 20.0
Total Split (%) 8.0% 51.0% 20.0% 63.0% 9.0% 29.0% 20.0% 20.0%
Maximum Green (s) 4.0 47.0 16.0 59.0 5.0 25.0 16.0 16.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None C-Max C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 38.0 34.0 53.7 50.5 38.3 38.3 22.1 22.1
Actuated g/C Ratio 0.38 0.34 0.54 0.50 0.38 0.38 0.22 0.22
v/c Ratio 0.06 0.76 0.96 0.46 0.42 0.44 0.12 0.03
Control Delay 10.5 30.7 64.2 16.5 26.5 5.1 37.0 19.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.5 30.7 64.2 16.5 26.5 5.1 37.0 19.6
LOS B C E B C A D B
Approach Delay 30.3 30.8 13.2 31.6
Approach LOS C C B C
Queue Length 50th (ft) 5 257 167 158 98 5 14 1
Queue Length 95th (ft) 12 291 #324 206 180 72 41 17
Internal Link Dist (ft) 477 1334 267 273
Turn Bay Length (ft) 150 400 50
Base Capacity (vph) 294 1691 375 2118 529 836 229 371
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.56 0.95 0.40 0.42 0.44 0.12 0.03

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 91 (91%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 26.9 Intersection LOS: C
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
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     Queue shown is maximum after two cycles.

Splits and Phases:     27: SR 611 & Heller Dr
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 17 944 358 838 222 365 27 12
v/c Ratio 0.06 0.76 0.96 0.46 0.42 0.44 0.12 0.03
Control Delay 10.5 30.7 64.2 16.5 26.5 5.1 37.0 19.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.5 30.7 64.2 16.5 26.5 5.1 37.0 19.6
Queue Length 50th (ft) 5 257 167 158 98 5 14 1
Queue Length 95th (ft) 12 291 #324 206 180 72 41 17
Internal Link Dist (ft) 477 1334 267 273
Turn Bay Length (ft) 150 400 50
Base Capacity (vph) 294 1691 375 2118 529 836 229 371
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.56 0.95 0.40 0.42 0.44 0.12 0.03

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 15 610 239 322 721 33 200 1 328 24 1 10
Movement Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj. Factor (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj. Factors 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 Rate, veh/h/ln 1928 1928 1928 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lanes 1 2 0 1 2 0 1 1 0 1 1 0
Lane Assignment
Capacity, veh/h 304 1143 448 281 1630 75 0 2 654 316 60 604
Proportion Arriving On Green 0.02 0.43 0.43 0.03 0.45 0.45 0.00 0.41 0.41 0.41 0.41 0.41
Movement Delay, s/veh 15.5 21.5 21.6 179.8 18.7 18.7 0.0 0.0 24.9 29.1 0.0 16.8
Movement LOS B C C F B B C C B
Approach Volume, veh/h 960 1196 366 39
Approach Delay, s/veh 21.5 66.9 24.9 25.2
Approach LOS C E C C

   Timer: 1 2 3 4 5 6 7 8
Assigned Phase 2 3 4 6 7 8
Case No 4.0 1.1 4.0 6.3 1.1 4.0
Phase Duration (G+Y+Rc), s 42.30 7.20 44.87 42.30 5.42 46.65
Change Period (Y+Rc), s 4.00 4.00 4.00 4.00 4.00 4.00
Max. Allowable Headway (MAH), s 5.51 3.76 5.16 5.51 3.76 5.16
Maximum Green Setting (Gmax), s 38.30 3.20 34.00 22.10 4.00 50.50
Max. Queue Clearance Time (g_c+l1), s 18.39 5.20 20.48 20.32 2.48 16.77
Green Extension Time (g_e), s 2.61 0.00 8.82 0.47 0.00 7.24
Probability of Phase Call (p_c) 1.000 1.000 1.000 1.000 0.354 1.000
Probability of Max Out (p_x) 0.018 1.000 0.714 1.000 1.000 0.316

Left-Turn Movement Data
Assigned Movement 3 1 7
Mvmt. Sat Flow, veh/h 1809.52 1032.46 1836.67

Through Movement Data
Assigned Movement 2 4 6 8
Mvmt. Sat Flow, veh/h 4.91 2640.12 148.85 3605.87

Right-Turn Movement Data
Assigned Movement 12 14 16 18
Mvmt. Sat Flow, veh/h 1610.83 1034.35 1488.48 165.01

Left Lane Group Data
Assigned Movement 0 0 3 0 0 1 7 0
Lane Assignment L (Pr/Pm) LL (Pr/Pm)
Lanes in Group 0 0 1 0 0 1 1 0
Group Volume (v), veh/h 0.0 0.0 357.8 0.0 0.0 26.7 16.7 0.0
Group Sat. Flow (s), veh/h/ln 0.0 0.0 1809.5 0.0 0.0 1032.5 1836.7 0.0
Queue Serve Time (g_s), s 0.0 0.0 3.2 0.0 0.0 1.9 0.5 0.0
Cycle Queue Clear Time (g_c), s 0.0 0.0 3.2 0.0 0.0 18.3 0.5 0.0
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Perm LT Sat Flow Rate (s_l), veh/h/ln 0.0 0.0 603.6 0.0 0.0 1032.5 676.5 0.0
Shared LT Sat Flow (s_sh), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Eff. Green (g_p), s 0.0 0.0 42.7 0.0 0.0 38.3 40.9 0.0
Perm LT Serve Time (g_u), s 0.0 0.0 22.4 0.0 0.0 21.9 27.9 0.0
Perm LT Que Serve Time (g_ps), s 0.0 0.0 22.4 0.0 0.0 1.9 0.3 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion LT Inside Lane (P_L) 0.000 0.000 1.000 0.000 0.000 1.000 1.000 0.000
Lane Group Capacity (c), veh/h 0.0 0.0 280.9 0.0 0.0 315.9 303.7 0.0
Volume-to-Capacity Ratio (X) 0.000 0.000 1.274 0.000 0.000 0.084 0.055 0.000
Available Capacity (c_a), veh/h 0.0 0.0 280.9 0.0 0.0 315.9 354.0 0.0
Upstream Filter Factor (I) 0.000 0.000 1.000 0.000 0.000 1.000 1.000 0.000
Uniform Delay (d1), s/veh 0.0 0.0 31.8 0.0 0.0 28.6 15.4 0.0
Incremental Delay (d2), s/veh 0.0 0.0 148.0 0.0 0.0 0.5 0.1 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 179.8 0.0 0.0 29.1 15.5 0.0
First-Term Queue (Q1), veh/ln 0.0 0.0 6.5 0.0 0.0 0.5 0.2 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 11.5 0.0 0.0 0.0 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 0.000 1.000 0.000 0.000 1.000 1.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 18.0 0.0 0.0 0.5 0.2 0.0
Percentile Storage Ratio (RQ%) 0.00 0.00 1.13 0.00 0.00 0.26 0.03 0.00
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 19.2 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Movement 0 2 0 4 0 6 0 8
Lane Assignment T T
Lanes in Group 0 0 0 1 0 0 0 1
Group Volume (v), veh/h 0.0 0.0 0.0 495.1 0.0 0.0 0.0 422.1
Group Sat. Flow (s), veh/h/ln 0.0 0.0 0.0 1928.5 0.0 0.0 0.0 1900.0
Queue Serve Time (g_s), s 0.0 0.0 0.0 18.5 0.0 0.0 0.0 14.8
Cycle Queue Clear Time (g_c), s 0.0 0.0 0.0 18.5 0.0 0.0 0.0 14.8
Lane Group Capacity (c), veh/h 0.0 0.0 0.0 835.2 0.0 0.0 0.0 858.8
Volume-to-Capacity Ratio (X) 0.000 0.000 0.000 0.593 0.000 0.000 0.000 0.491
Available Capacity (c_a), veh/h 0.0 0.0 0.0 835.2 0.0 0.0 0.0 1016.7
Upstream Filter Factor (I) 0.000 0.000 0.000 1.000 0.000 0.000 0.000 1.000
Uniform Delay (d1), s/veh 0.0 0.0 0.0 20.4 0.0 0.0 0.0 18.2
Incremental Delay (d2), s/veh 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.4
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 21.5 0.0 0.0 0.0 18.7
First-Term Queue (Q1), veh/ln 0.0 0.0 0.0 7.8 0.0 0.0 0.0 6.1
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.1
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 0.0 8.1 0.0 0.0 0.0 6.2
Percentile Storage Ratio (RQ%) 0.00 0.00 0.00 0.39 0.00 0.00 0.00 0.11
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Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Movement 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Group 0 1 0 1 0 1 0 1
Group Volume (v), veh/h 0.0 365.6 0.0 448.3 0.0 12.2 0.0 415.7
Group Sat. Flow (s), veh/h/ln 0.0 1615.7 0.0 1746.0 0.0 1637.3 0.0 1870.9
Queue Serve Time (g_s), s 0.0 16.4 0.0 18.5 0.0 0.4 0.0 14.8
Cycle Queue Clear Time (g_c), s 0.0 16.4 0.0 18.5 0.0 0.4 0.0 14.8
Prot RT Sat Flow Rate (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff. Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion RT Outside Lane (P_R) 0.000 0.997 0.000 0.592 0.000 0.909 0.000 0.088
Lane Group Capacity (c), veh/h 0.0 655.7 0.0 756.1 0.0 664.5 0.0 845.6
Volume-to-Capacity Ratio (X) 0.000 0.557 0.000 0.593 0.000 0.018 0.000 0.492
Available Capacity (c_a), veh/h 0.0 655.7 0.0 756.1 0.0 664.5 0.0 1001.2
Upstream Filter Factor (I) 0.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000
Uniform Delay (d1), s/veh 0.0 21.5 0.0 20.4 0.0 16.8 0.0 18.2
Incremental Delay (d2), s/veh 0.0 3.4 0.0 1.2 0.0 0.1 0.0 0.4
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 24.9 0.0 21.6 0.0 16.8 0.0 18.7
First-Term Queue (Q1), veh/ln 0.0 6.0 0.0 7.1 0.0 0.2 0.0 6.0
Second-Term Queue (Q2), veh/ln 0.0 0.6 0.0 0.3 0.0 0.0 0.0 0.1
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000
Percentile Back of Queue (Q%), veh/ln 0.0 6.6 0.0 7.3 0.0 0.2 0.0 6.1
Percentile Storage Ratio (RQ%) 0.00 0.63 0.00 0.36 0.00 0.01 0.00 0.11
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM Average Control Delay 43.2
HCM Level of Service D
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 560 10 233 518 0 0 0 0 74 1 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 0 0 50
Storage Lanes 0 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.997 0.946
Flt Protected 0.950 0.971
Satd. Flow (prot) 0 3599 0 1805 1900 0 0 0 0 0 1745 0
Flt Permitted 0.380 0.971
Satd. Flow (perm) 0 3599 0 722 1900 0 0 0 0 0 1745 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 41
Link Speed (mph) 30 30 30 30
Link Distance (ft) 320 197 717 667
Travel Time (s) 7.3 4.5 16.3 15.2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 622 11 259 576 0 0 0 0 82 1 56
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 633 0 259 576 0 0 0 0 0 139 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 2 1 2 1 2
Detector Template Thru Left Thru Left Thru
Leading Detector (ft) 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type NA pm+pt NA Split NA
Protected Phases 4 3 8 6 6
Permitted Phases 8
Detector Phase 4 3 8 6 6
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Lane Group ø2 ø7
Lane Configurations
Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 2 7
Permitted Phases
Detector Phase
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 20.0 22.0 22.0 22.0
Total Split (s) 27.0 28.0 30.0 15.0 15.0
Total Split (%) 38.6% 40.0% 42.9% 21.4% 21.4%
Maximum Green (s) 23.0 24.0 26.0 11.0 11.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 13.0 13.0 13.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 32.5 39.7 30.3 16.1
Actuated g/C Ratio 0.46 0.57 0.43 0.23
v/c Ratio 0.38 0.47 0.70 0.32
Control Delay 12.3 8.3 8.2 20.9
Queue Delay 0.0 0.0 0.0 0.2
Total Delay 12.3 8.4 8.2 21.1
LOS B A A C
Approach Delay 12.3 8.3 21.1
Approach LOS B A C
Queue Length 50th (ft) 77 16 24 37
Queue Length 95th (ft) 115 57 51 88
Internal Link Dist (ft) 240 117 637 587
Turn Bay Length (ft)
Base Capacity (vph) 1675 845 844 432
Starvation Cap Reductn 0 47 0 0
Spillback Cap Reductn 46 0 0 47
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.39 0.32 0.68 0.36

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 11.0 Intersection LOS: B
Intersection Capacity Utilization 52.7% ICU Level of Service A
Analysis Period (min) 15
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Splits and Phases:     16: 209 SB On Ramp/I-80EB / 209 SB Exit Ramp & W Main St
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Lane Group ø2 ø7
Switch Phase
Minimum Initial (s) 4.0 4.0
Minimum Split (s) 24.0 8.0
Total Split (s) 15.0 25.0
Total Split (%) 21% 36%
Maximum Green (s) 11.0 21.0
Yellow Time (s) 3.5 3.5
All-Red Time (s) 0.5 0.5
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max None
Walk Time (s) 7.0
Flash Dont Walk (s) 13.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 252 382 0 0 740 44 11 1 100 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.992 0.879
Flt Protected 0.950 0.995
Satd. Flow (prot) 1805 1900 0 0 3581 0 0 1662 0 0 0 0
Flt Permitted 0.208 0.995
Satd. Flow (perm) 395 1900 0 0 3581 0 0 1662 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 111
Link Speed (mph) 30 30 30 30
Link Distance (ft) 197 335 726 669
Travel Time (s) 4.5 7.6 16.5 15.2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 280 424 0 0 822 49 12 1 111 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 280 424 0 0 871 0 0 124 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type pm+pt NA NA Split NA
Protected Phases 7 4 8 2 2
Permitted Phases 4
Detector Phase 7 4 8 2 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 22.0 22.0 24.0 24.0
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Lane Group ø3 ø6
Lane Configurations
Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 3 6
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0 4.0
Minimum Split (s) 20.0 22.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 25.0 27.0 30.0 15.0 15.0
Total Split (%) 35.7% 38.6% 42.9% 21.4% 21.4%
Maximum Green (s) 21.0 23.0 26.0 11.0 11.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max
Walk Time (s) 5.0 5.0 7.0 7.0
Flash Dont Walk (s) 13.0 13.0 13.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 44.1 32.5 30.3 16.1
Actuated g/C Ratio 0.63 0.46 0.43 0.23
v/c Ratio 0.58 0.48 0.56 0.27
Control Delay 22.6 6.5 15.7 9.1
Queue Delay 0.4 0.5 0.0 0.0
Total Delay 23.0 7.0 15.7 9.1
LOS C A B A
Approach Delay 13.3 15.7 9.1
Approach LOS B B A
Queue Length 50th (ft) 47 32 130 5
Queue Length 95th (ft) 124 48 174 47
Internal Link Dist (ft) 117 255 646 589
Turn Bay Length (ft)
Base Capacity (vph) 682 883 1595 467
Starvation Cap Reductn 117 159 0 0
Spillback Cap Reductn 0 0 13 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.50 0.59 0.55 0.27

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 14.3 Intersection LOS: B
Intersection Capacity Utilization 52.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     19: 209 NB Exit Ramp/209 NB On Ramp & W Main St
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Lane Group ø3 ø6
Total Split (s) 28.0 15.0
Total Split (%) 40% 21%
Maximum Green (s) 24.0 11.0
Yellow Time (s) 3.5 3.5
All-Red Time (s) 0.5 0.5
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None C-Max
Walk Time (s) 5.0
Flash Dont Walk (s) 13.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 252 382 0 0 740 44 11 1 100 0 0 0
Movement Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj. Factor (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj. Factors 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 Rate, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lanes 1 1 0 0 2 0 0 1 0 0 0 0
Lane Assignment
Capacity, veh/h 568 1221 0 0 1464 87 38 3 348 0 0 0
Proportion Arriving On Green 0.46 0.22 0.00 0.00 0.41 0.41 0.24 0.24 0.24 0.00 0.00 0.00
Movement Delay, s/veh 5.7 14.5 0.0 0.0 15.9 15.9 23.3 0.0 0.0 0.0 0.0 0.0
Movement LOS A B B B C
Approach Volume, veh/h 704 871 124 0
Approach Delay, s/veh 11.0 15.9 23.3 0.0
Approach LOS B B C

   Timer: 1 2 3 4 5 6 7 8
Assigned Phase 2 4 7 8
Case No 12.0 4.0 1.2 8.0
Phase Duration (G+Y+Rc), s 20.10 47.33 15.54 31.79
Change Period (Y+Rc), s 4.00 4.00 4.00 4.00
Max. Allowable Headway (MAH), s 5.54 5.25 3.80 5.25
Maximum Green Setting (Gmax), s 16.10 32.50 11.60 30.30
Max. Queue Clearance Time (g_c+l1), s 6.23 14.71 6.50 13.94
Green Extension Time (g_e), s 0.41 8.03 0.38 5.16
Probability of Phase Call (p_c) 1.000 1.000 0.995 1.000
Probability of Max Out (p_x) 0.077 0.397 0.431 0.441

Left-Turn Movement Data
Assigned Movement 5 7
Mvmt. Sat Flow, veh/h 160.53 1809.52

Through Movement Data
Assigned Movement 2 4 8
Mvmt. Sat Flow, veh/h 14.59 1900.00 3551.59

Right-Turn Movement Data
Assigned Movement 12 14 18
Mvmt. Sat Flow, veh/h 1459.33 0.00 211.15

Left Lane Group Data
Assigned Movement 0 5 0 0 0 0 7 0
Lane Assignment L+T+R L (Pr/Pm)
Lanes in Group 0 1 0 0 0 0 1 0
Group Volume (v), veh/h 0.0 124.4 0.0 0.0 0.0 0.0 280.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 1634.4 0.0 0.0 0.0 0.0 1809.5 0.0
Queue Serve Time (g_s), s 0.0 4.2 0.0 0.0 0.0 0.0 4.5 0.0
Cycle Queue Clear Time (g_c), s 0.0 4.2 0.0 0.0 0.0 0.0 4.5 0.0
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Perm LT Sat Flow Rate (s_l), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 646.0 0.0
Shared LT Sat Flow (s_sh), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Eff. Green (g_p), s 0.0 0.0 0.0 0.0 0.0 0.0 29.8 0.0
Perm LT Serve Time (g_u), s 0.0 0.0 0.0 0.0 0.0 0.0 15.9 0.0
Perm LT Que Serve Time (g_ps), s 0.0 0.0 0.0 0.0 0.0 0.0 5.4 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 27.8
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion LT Inside Lane (P_L) 0.000 0.098 0.000 0.000 0.000 0.000 1.000 0.000
Lane Group Capacity (c), veh/h 0.0 390.2 0.0 0.0 0.0 0.0 568.3 0.0
Volume-to-Capacity Ratio (X) 0.000 0.319 0.000 0.000 0.000 0.000 0.493 0.000
Available Capacity (c_a), veh/h 0.0 390.2 0.0 0.0 0.0 0.0 569.9 0.0
Upstream Filter Factor (I) 0.000 1.000 0.000 0.000 0.000 0.000 0.933 0.000
Uniform Delay (d1), s/veh 0.0 21.1 0.0 0.0 0.0 0.0 5.1 0.0
Incremental Delay (d2), s/veh 0.0 2.1 0.0 0.0 0.0 0.0 0.6 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 23.3 0.0 0.0 0.0 0.0 5.7 0.0
First-Term Queue (Q1), veh/ln 0.0 1.5 0.0 0.0 0.0 0.0 0.9 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.2 0.0 0.0 0.0 0.0 0.1 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 0.000 0.000 0.000 1.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 1.8 0.0 0.0 0.0 0.0 1.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.06 0.00 0.00 0.00 0.00 0.15 0.00
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Movement 0 2 0 4 0 0 0 8
Lane Assignment T T
Lanes in Group 0 0 0 1 0 0 0 1
Group Volume (v), veh/h 0.0 0.0 0.0 424.4 0.0 0.0 0.0 439.8
Group Sat. Flow (s), veh/h/ln 0.0 0.0 0.0 1900.0 0.0 0.0 0.0 1900.0
Queue Serve Time (g_s), s 0.0 0.0 0.0 12.7 0.0 0.0 0.0 11.9
Cycle Queue Clear Time (g_c), s 0.0 0.0 0.0 12.7 0.0 0.0 0.0 11.9
Lane Group Capacity (c), veh/h 0.0 0.0 0.0 1221.0 0.0 0.0 0.0 783.1
Volume-to-Capacity Ratio (X) 0.000 0.000 0.000 0.348 0.000 0.000 0.000 0.562
Available Capacity (c_a), veh/h 0.0 0.0 0.0 1221.0 0.0 0.0 0.0 853.7
Upstream Filter Factor (I) 0.000 0.000 0.000 0.933 0.000 0.000 0.000 1.000
Uniform Delay (d1), s/veh 0.0 0.0 0.0 14.3 0.0 0.0 0.0 15.2
Incremental Delay (d2), s/veh 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.7
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 14.5 0.0 0.0 0.0 15.9
First-Term Queue (Q1), veh/ln 0.0 0.0 0.0 6.2 0.0 0.0 0.0 4.7
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.2
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 1.000 0.000 0.000 0.000 1.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 0.0 6.3 0.0 0.0 0.0 4.8
Percentile Storage Ratio (RQ%) 0.00 0.00 0.00 0.98 0.00 0.00 0.00 0.43
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Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Movement 0 12 0 14 0 0 0 18
Lane Assignment T+R
Lanes in Group 0 0 0 0 0 0 0 1
Group Volume (v), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 431.3
Group Sat. Flow (s), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1862.7
Queue Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.9
Cycle Queue Clear Time (g_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.9
Prot RT Sat Flow Rate (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff. Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion RT Outside Lane (P_R) 0.000 0.893 0.000 0.000 0.000 0.000 0.000 0.113
Lane Group Capacity (c), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 767.8
Volume-to-Capacity Ratio (X) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.562
Available Capacity (c_a), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 837.0
Upstream Filter Factor (I) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000
Uniform Delay (d1), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.2
Incremental Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.9
First-Term Queue (Q1), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.6
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 1.000 0.000 0.000 0.000 1.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.7
Percentile Storage Ratio (RQ%) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.42
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM Average Control Delay 14.4
HCM Level of Service B
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 20 482 0 0 468 340 0 0 0 316 1 51
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 50 0 0 150 0 0 0 150
Storage Lanes 1 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.943 0.981
Flt Protected 0.950 0.959
Satd. Flow (prot) 1805 1900 0 0 1792 0 0 0 0 0 1787 0
Flt Permitted 0.126 0.959
Satd. Flow (perm) 239 1900 0 0 1792 0 0 0 0 0 1787 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 105 14
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1936 227 367 472
Travel Time (s) 44.0 5.2 8.3 10.7
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 22 536 0 0 520 378 0 0 0 351 1 57
Shared Lane Traffic (%)
Lane Group Flow (vph) 22 536 0 0 898 0 0 0 0 0 409 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA NA Prot NA
Protected Phases 4 8 5 2
Permitted Phases 4
Detector Phase 4 4 8 5 2
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 28.0 28.0 28.0 20.0 20.0
Total Split (s) 39.0 39.0 0.0 0.0 31.0 0.0 0.0 0.0 0.0 21.0 21.0 0.0
Total Split (%) 65.0% 65.0% 0.0% 0.0% 51.7% 0.0% 0.0% 0.0% 0.0% 35.0% 35.0% 0.0%
Maximum Green (s) 35.0 35.0 27.0 17.0 17.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None Min C-Min
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 17.0 17.0 17.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 31.7 31.7 31.7 20.3
Actuated g/C Ratio 0.53 0.53 0.53 0.34
v/c Ratio 0.17 0.53 0.90 0.67
Control Delay 9.8 10.9 24.6 25.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.8 10.9 24.6 25.5
LOS A B C C
Approach Delay 10.9 24.6 25.5
Approach LOS B C C
Queue Length 50th (ft) 3 99 202 131
Queue Length 95th (ft) 14 163 #456 #264
Internal Link Dist (ft) 1856 147 287 392
Turn Bay Length (ft) 50
Base Capacity (vph) 139 1108 1089 613
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.16 0.48 0.82 0.67

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NWT and 6:, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 20.7 Intersection LOS: C
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Splits and Phases:     22: 305 WB Exit Ramp/305 WB On Ramp & W Main St



Queues
22: 305 WB Exit Ramp/305 WB On Ramp & W Main St 9/10/2013

I-80 Reconstruction  8/16/2013 Interchange 305 Alt 1A 2045 PM Synchro 8 Report
JRE Page 4

Lane Group EBL EBT WBT NWT
Lane Group Flow (vph) 22 536 898 409
v/c Ratio 0.17 0.53 0.90 0.67
Control Delay 9.8 10.9 24.6 25.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.8 10.9 24.6 25.5
Queue Length 50th (ft) 3 99 202 131
Queue Length 95th (ft) 14 163 #456 #264
Internal Link Dist (ft) 1856 147 392
Turn Bay Length (ft) 50
Base Capacity (vph) 139 1108 1089 613
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.16 0.48 0.82 0.67

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 20 482 0 0 468 340 0 0 0 316 1 51
Movement Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj. Factor (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj. Factors 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 Rate, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lanes 1 1 0 0 1 0 0 0 0 0 1 0
Lane Assignment
Capacity, veh/h 147 1004 0 0 541 393 0 0 0 0 11 537
Proportion Arriving On Green 0.53 0.53 0.00 0.00 0.53 0.53 0.00 0.00 0.00 0.00 0.34 0.34
Movement Delay, s/veh 29.0 9.8 0.0 0.0 0.0 34.0 0.0 0.0 0.0 0.0 0.0 13.7
Movement LOS C A C B
Approach Volume, veh/h 558 898 0 58
Approach Delay, s/veh 10.6 34.0 0.0 13.7
Approach LOS B C B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phase 2 4 8
Case No 4.0 6.0 8.0
Phase Duration (G+Y+Rc), s 24.30 35.70 35.70
Change Period (Y+Rc), s 4.00 4.00 4.00
Max. Allowable Headway (MAH), s 5.56 5.34 5.34
Maximum Green Setting (Gmax), s 20.30 31.70 31.70
Max. Queue Clearance Time (g_c+l1), s 3.47 33.28 31.17
Green Extension Time (g_e), s 0.20 0.00 0.44
Probability of Phase Call (p_c) 1.000 1.000 1.000
Probability of Max Out (p_x) 0.000 1.000 1.000

Left-Turn Movement Data
Assigned Movement 7
Mvmt. Sat Flow, veh/h 630.03

Through Movement Data
Assigned Movement 2 4 8
Mvmt. Sat Flow, veh/h 31.15 1900.00 1024.42

Right-Turn Movement Data
Assigned Movement 12 14 18
Mvmt. Sat Flow, veh/h 1588.52 0.00 744.24

Left Lane Group Data
Assigned Movement 0 0 0 7 0 0 0 0
Lane Assignment L
Lanes in Group 0 0 0 1 0 0 0 0
Group Volume (v), veh/h 0.0 0.0 0.0 22.2 0.0 0.0 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 0.0 0.0 630.0 0.0 0.0 0.0 0.0
Queue Serve Time (g_s), s 0.0 0.0 0.0 2.1 0.0 0.0 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 0.0 0.0 31.3 0.0 0.0 0.0 0.0
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Perm LT Sat Flow Rate (s_l), veh/h/ln 0.0 0.0 0.0 630.0 0.0 0.0 0.0 0.0
Shared LT Sat Flow (s_sh), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Eff. Green (g_p), s 0.0 0.0 0.0 31.7 0.0 0.0 0.0 0.0
Perm LT Serve Time (g_u), s 0.0 0.0 0.0 2.5 0.0 0.0 0.0 0.0
Perm LT Que Serve Time (g_ps), s 0.0 0.0 0.0 2.1 0.0 0.0 0.0 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 31.7
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion LT Inside Lane (P_L) 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000
Lane Group Capacity (c), veh/h 0.0 0.0 0.0 146.5 0.0 0.0 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 0.000 0.000 0.152 0.000 0.000 0.000 0.000
Available Capacity (c_a), veh/h 0.0 0.0 0.0 146.5 0.0 0.0 0.0 0.0
Upstream Filter Factor (I) 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 0.0 0.0 28.5 0.0 0.0 0.0 0.0
Incremental Delay (d2), s/veh 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 29.0 0.0 0.0 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.00 0.00 0.16 0.00 0.00 0.00 0.00
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Movement 0 2 0 4 0 0 0 8
Lane Assignment T
Lanes in Group 0 0 0 1 0 0 0 0
Group Volume (v), veh/h 0.0 0.0 0.0 535.6 0.0 0.0 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 0.0 0.0 1900.0 0.0 0.0 0.0 0.0
Queue Serve Time (g_s), s 0.0 0.0 0.0 11.1 0.0 0.0 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 0.0 0.0 11.1 0.0 0.0 0.0 0.0
Lane Group Capacity (c), veh/h 0.0 0.0 0.0 1003.8 0.0 0.0 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 0.000 0.000 0.534 0.000 0.000 0.000 0.000
Available Capacity (c_a), veh/h 0.0 0.0 0.0 1003.8 0.0 0.0 0.0 0.0
Upstream Filter Factor (I) 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 0.0 0.0 9.3 0.0 0.0 0.0 0.0
Incremental Delay (d2), s/veh 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 9.8 0.0 0.0 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 0.0 0.0 3.7 0.0 0.0 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 1.000 0.000 0.000 0.000 1.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 0.0 3.9 0.0 0.0 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00
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Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Movement 0 12 0 14 0 0 0 18
Lane Assignment T+R T+R
Lanes in Group 0 1 0 0 0 0 0 1
Group Volume (v), veh/h 0.0 57.8 0.0 0.0 0.0 0.0 0.0 897.8
Group Sat. Flow (s), veh/h/ln 0.0 1619.7 0.0 0.0 0.0 0.0 0.0 1768.7
Queue Serve Time (g_s), s 0.0 1.5 0.0 0.0 0.0 0.0 0.0 29.2
Cycle Queue Clear Time (g_c), s 0.0 1.5 0.0 0.0 0.0 0.0 0.0 29.2
Prot RT Sat Flow Rate (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff. Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion RT Outside Lane (P_R) 0.000 0.981 0.000 0.000 0.000 0.000 0.000 0.421
Lane Group Capacity (c), veh/h 0.0 548.0 0.0 0.0 0.0 0.0 0.0 934.4
Volume-to-Capacity Ratio (X) 0.000 0.105 0.000 0.000 0.000 0.000 0.000 0.961
Available Capacity (c_a), veh/h 0.0 548.0 0.0 0.0 0.0 0.0 0.0 934.4
Upstream Filter Factor (I) 0.000 1.000 0.000 0.000 0.000 0.000 0.000 1.000
Uniform Delay (d1), s/veh 0.0 13.6 0.0 0.0 0.0 0.0 0.0 13.6
Incremental Delay (d2), s/veh 0.0 0.1 0.0 0.0 0.0 0.0 0.0 20.5
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 13.7 0.0 0.0 0.0 0.0 0.0 34.0
First-Term Queue (Q1), veh/ln 0.0 0.5 0.0 0.0 0.0 0.0 0.0 9.1
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.3
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 1.000 0.000 0.000 0.000 1.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.5 0.0 0.0 0.0 0.0 0.0 14.4
Percentile Storage Ratio (RQ%) 0.00 0.03 0.00 0.00 0.00 0.00 0.00 2.01
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM Average Control Delay 24.6
HCM Level of Service C
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 376 0 272 10 0 10 0 157 0 0 198 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% -5% 0%
Storage Length (ft) 0 50 20 0 0 0 0 0
Storage Lanes 1 1 1 1 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 0 1583 1770 0 1583 0 1909 0 0 1863 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 0 1583 1770 0 1583 0 1909 0 0 1863 0
Link Speed (mph) 30 30 35 25
Link Distance (ft) 266 202 321 201
Travel Time (s) 6.0 4.6 6.3 5.5
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
Adj. Flow (vph) 409 0 296 11 0 11 0 171 0 0 215 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 409 0 296 11 0 11 0 171 0 0 215 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 42.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 376 0 272 10 0 10 0 157 0 0 198 0
Sign Control Stop Stop Free Free
Grade 0% 0% -5% 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) 409 0 296 11 0 11 0 171 0 0 215 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft) 716
pX, platoon unblocked
vC, conflicting volume 397 386 215 386 386 171 215 171
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 397 386 215 386 386 171 215 171
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 27 100 64 97 100 99 100 100
cM capacity (veh/h) 556 548 825 367 548 873 1355 1407

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1
Volume Total 704 11 11 171 215
Volume Left 409 11 0 0 0
Volume Right 296 0 11 0 0
cSH 801 367 873 1700 1700
Volume to Capacity 0.88 0.03 0.01 0.10 0.13
Queue Length 95th (ft) 282 2 1 0 0
Control Delay (s) 32.4 15.1 9.2 0.0 0.0
Lane LOS D C A
Approach Delay (s) 32.4 12.1 0.0 0.0
Approach LOS D B

Intersection Summary
Average Delay 20.8
Intersection Capacity Utilization 42.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 0 647 162 102 300
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) 0% -1% 0%
Storage Length (ft) 0 0 0 75
Storage Lanes 0 0 0 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.973
Flt Protected 0.950
Satd. Flow (prot) 0 0 1822 0 1770 1863
Flt Permitted 0.950
Satd. Flow (perm) 0 0 1822 0 1770 1863
Link Speed (mph) 30 35 35
Link Distance (ft) 392 180 238
Travel Time (s) 8.9 3.5 4.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 703 176 111 326
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 879 0 111 326
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(ft) 0 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 0.99 0.99 1.00 1.00
Turning Speed (mph) 15 9 9 15
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 102.9% ICU Level of Service G
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 0 647 162 102 300
Sign Control Stop Free Free
Grade 0% -1% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 703 176 111 326
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 238
pX, platoon unblocked 0.92
vC, conflicting volume 1339 791 879
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1326 791 879
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 86
cM capacity (veh/h) 136 389 768

Direction, Lane # NB 1 SB 1 SB 2
Volume Total 879 111 326
Volume Left 0 111 0
Volume Right 176 0 0
cSH 1700 768 1700
Volume to Capacity 0.52 0.14 0.19
Queue Length 95th (ft) 0 13 0
Control Delay (s) 0.0 10.5 0.0
Lane LOS B
Approach Delay (s) 0.0 2.7
Approach LOS

Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 102.9% ICU Level of Service G
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 120 1 440 320 327 0 0 289 470
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% -1% 0%
Storage Length (ft) 0 0 50 50 75 0 0 50
Storage Lanes 0 0 0 1 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.953 0.950
Satd. Flow (prot) 0 0 0 0 1775 1583 1778 1872 0 0 1863 1583
Flt Permitted 0.953 0.411
Satd. Flow (perm) 0 0 0 0 1775 1583 769 1872 0 0 1863 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 453 352
Link Speed (mph) 30 30 35 35
Link Distance (ft) 283 303 238 203
Travel Time (s) 6.4 6.9 4.6 4.0
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
Adj. Flow (vph) 0 0 0 130 1 478 348 355 0 0 314 511
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 131 478 348 355 0 0 314 511
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 2 1
Detector Template Left Thru Right Left Thru Thru Right
Leading Detector (ft) 20 100 20 20 100 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Split NA Perm pm+pt NA NA Free
Protected Phases 8 8 5 2 6
Permitted Phases 8 2 Free
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 8 8 8 5 2 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 20.0 20.0 20.0 10.0 30.0 20.0
Total Split (%) 40.0% 40.0% 40.0% 20.0% 60.0% 40.0%
Maximum Green (s) 16.0 16.0 16.0 6.0 26.0 16.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max
Act Effct Green (s) 10.3 10.3 31.7 31.7 19.3 50.0
Actuated g/C Ratio 0.21 0.21 0.63 0.63 0.39 1.00
v/c Ratio 0.36 0.70 0.53 0.30 0.44 0.32
Control Delay 18.3 8.4 9.7 6.0 15.1 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.3 8.4 9.7 6.0 15.1 0.5
LOS B A A A B A
Approach Delay 10.5 7.8 6.1
Approach LOS B A A

Intersection Summary
Area Type: Other
Cycle Length: 50
Actuated Cycle Length: 50
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBT, Start of Yellow
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 7.9 Intersection LOS: A
Intersection Capacity Utilization 96.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     3: Broad St & 307 WB On Ramp/307 WB Exit Ramp
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Lane Group WBT WBR NBL NBT SBT SBR
Lane Group Flow (vph) 131 478 348 355 314 511
v/c Ratio 0.36 0.70 0.53 0.30 0.44 0.32
Control Delay 18.3 8.4 9.7 6.0 15.1 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.3 8.4 9.7 6.0 15.1 0.5
Queue Length 50th (ft) 33 6 36 36 69 0
Queue Length 95th (ft) 60 58 #109 99 135 0
Internal Link Dist (ft) 223 158 123
Turn Bay Length (ft) 50 75 50
Base Capacity (vph) 568 815 656 1187 721 1583
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.59 0.53 0.30 0.44 0.32

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 120 1 440 320 327 0 0 289 470
Movement Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj. Factor (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj. Factors 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 Rate, veh/h/ln 1900 1900 1900 1863 1863 1863 1872 1872 1900 1900 1863 1863
Lanes 0 0 0 0 1 1 1 1 0 0 1 1
Lane Assignment
Capacity, veh/h 0 0 0 363 3 326 0 1187 0 0 1181 1004
Proportion Arriving On Green 0.00 0.00 0.00 0.21 0.21 0.21 0.00 0.63 0.00 0.00 0.63 0.63
Movement Delay, s/veh 0.0 0.0 0.0 17.6 0.0 245.8 0.0 4.8 0.0 0.0 4.6 6.8
Movement LOS B F A A A
Approach Volume, veh/h 0 610 355 825
Approach Delay, s/veh 0.0 196.6 4.8 5.9
Approach LOS F A A

   Timer: 1 2 3 4 5 6 7 8
Assigned Phase 2 8 6
Case No 4.0 11.0 7.0
Phase Duration (G+Y+Rc), s 35.70 14.30 35.70
Change Period (Y+Rc), s 4.00 4.00 4.00
Max. Allowable Headway (MAH), s 4.62 4.31 4.62
Maximum Green Setting (Gmax), s 31.70 10.30 19.30
Max. Queue Clearance Time (g_c+l1), s 6.29 12.30 10.72
Green Extension Time (g_e), s 6.46 0.00 3.90
Probability of Phase Call (p_c) 1.000 1.000 1.000
Probability of Max Out (p_x) 0.084 1.000 0.624

Left-Turn Movement Data
Assigned Movement 3
Mvmt. Sat Flow, veh/h 1760.07

Through Movement Data
Assigned Movement 2 8 6
Mvmt. Sat Flow, veh/h 1872.06 14.67 1862.75

Right-Turn Movement Data
Assigned Movement 12 18 16
Mvmt. Sat Flow, veh/h 0.00 1583.33 1583.33

Left Lane Group Data
Assigned Movement 0 0 3 0 0 0 0 0
Lane Assignment L+T
Lanes in Group 0 0 1 0 0 0 0 0
Group Volume (v), veh/h 0.0 0.0 131.5 0.0 0.0 0.0 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 0.0 1774.7 0.0 0.0 0.0 0.0 0.0
Queue Serve Time (g_s), s 0.0 0.0 3.2 0.0 0.0 0.0 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 0.0 3.2 0.0 0.0 0.0 0.0 0.0
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Perm LT Sat Flow Rate (s_l), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shared LT Sat Flow (s_sh), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Eff. Green (g_p), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Serve Time (g_u), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Que Serve Time (g_ps), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 31.7 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion LT Inside Lane (P_L) 0.000 0.000 0.992 0.000 0.000 0.000 0.000 0.000
Lane Group Capacity (c), veh/h 0.0 0.0 365.6 0.0 0.0 0.0 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 0.000 0.360 0.000 0.000 0.000 0.000 0.000
Available Capacity (c_a), veh/h 0.0 0.0 365.6 0.0 0.0 0.0 0.0 0.0
Upstream Filter Factor (I) 0.000 0.000 1.000 0.000 0.000 0.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 0.0 17.0 0.0 0.0 0.0 0.0 0.0
Incremental Delay (d2), s/veh 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 17.6 0.0 0.0 0.0 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 0.000 1.000 0.000 0.000 0.000 0.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.00
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Movement 0 2 8 0 0 6 0 0
Lane Assignment T T
Lanes in Group 0 1 0 0 0 1 0 0
Group Volume (v), veh/h 0.0 355.4 0.0 0.0 0.0 314.1 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 1872.1 0.0 0.0 0.0 1862.7 0.0 0.0
Queue Serve Time (g_s), s 0.0 4.3 0.0 0.0 0.0 3.7 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 4.3 0.0 0.0 0.0 3.7 0.0 0.0
Lane Group Capacity (c), veh/h 0.0 1186.9 0.0 0.0 0.0 1181.0 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 0.299 0.000 0.000 0.000 0.266 0.000 0.000
Available Capacity (c_a), veh/h 0.0 1186.9 0.0 0.0 0.0 1181.0 0.0 0.0
Upstream Filter Factor (I) 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 4.1 0.0 0.0 0.0 4.0 0.0 0.0
Incremental Delay (d2), s/veh 0.0 0.6 0.0 0.0 0.0 0.6 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 4.8 0.0 0.0 0.0 4.6 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 0.9 0.0 0.0 0.0 0.7 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.2 0.0 0.0 0.0 0.2 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 1.000 0.000 0.000 1.000 0.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 1.1 0.0 0.0 0.0 0.9 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.14 0.00 0.00 0.00 0.17 0.00 0.00



HCM 2010 Signalized Intersection Capacity Analysis
3: Broad St & 307 WB On Ramp/307 WB Exit Ramp 8/22/2013

I-80 Reconstruction Synchro 8 Report
Interchange 307 Alt 1A 2045 PM Page 6

Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Movement 0 12 18 0 0 16 0 0
Lane Assignment R R
Lanes in Group 0 0 1 0 0 1 0 0
Group Volume (v), veh/h 0.0 0.0 478.3 0.0 0.0 510.9 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 0.0 1583.3 0.0 0.0 1583.3 0.0 0.0
Queue Serve Time (g_s), s 0.0 0.0 10.3 0.0 0.0 8.7 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 0.0 10.3 0.0 0.0 8.7 0.0 0.0
Prot RT Sat Flow Rate (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff. Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion RT Outside Lane (P_R) 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000
Lane Group Capacity (c), veh/h 0.0 0.0 326.2 0.0 0.0 1003.8 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 0.000 1.466 0.000 0.000 0.509 0.000 0.000
Available Capacity (c_a), veh/h 0.0 0.0 326.2 0.0 0.0 1003.8 0.0 0.0
Upstream Filter Factor (I) 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 0.0 19.9 0.0 0.0 4.9 0.0 0.0
Incremental Delay (d2), s/veh 0.0 0.0 226.0 0.0 0.0 1.8 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 245.8 0.0 0.0 6.8 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 0.0 3.3 0.0 0.0 1.5 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 20.5 0.0 0.0 0.5 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 1.000 0.000 0.000 1.000 0.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 23.8 0.0 0.0 2.0 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.00 12.10 0.00 0.00 1.02 0.00 0.00
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 38.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM Average Control Delay 70.7
HCM Level of Service E



 
BUILD ALTERNATIVE ‘B’ ANALYSIS 

(MODIFIED CONFIGURATIONS) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Build Alternatives Analysis Notes: 
 
Alternative A analysis performed as baseline alternatives 
analysis for all build alternatives.     
 
The following Alternative B analysis  incorporates modified ramp 
junction, weave section, or intersection analysis specific to the 
alternative. 
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM  From/To Between 304 and 305 Merges 
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1B 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 1994 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.67 I/mi 
Number of Lanes, N 3 
FFS (measured) mi/h 
Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 
 fLC 0.0 mi/h 
 fID 5.9 mi/h 

 fN 3.0 mi/h 

 FFS 61.1 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

876 pc/h/ln

S 61.1 mi/h 
D = vp / S 14.3 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Westbound 

Agency or Company AECOM  From/To Between 304 and 305 
Diverges 

Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1B 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 2927 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 12 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.67 I/mi 
Number of Lanes, N 4 
FFS (measured) mi/h 

Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 

 fLC 0.0 mi/h 

 fID 5.9 mi/h 

 fN 1.5 mi/h 

 FFS 62.6 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

965 pc/h/ln

S 62.6 mi/h 
D = vp / S 15.4 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2008 University of Florida, All Rights Reserved      HCS+TM   Version 5.4 Generated:  8/1/2013    7:10 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

8/1/2013file://C:\Users\maya\AppData\Local\Temp\f2k7FF1.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM  From/To Between 304 and 305 Merges 
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1B 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4225 veh/h Peak-Hour Factor, PHF 0.97 
AADT veh/day %Trucks and Buses, PT 13 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.830 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.67 I/mi 
Number of Lanes, N 3 
FFS (measured) mi/h 
Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 
 fLC 0.0 mi/h 
 fID 5.9 mi/h 

 fN 3.0 mi/h 

 FFS 61.1 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

1842 pc/h/ln

S 60.4 mi/h 
D = vp / S 30.5 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

General Information Site Information 
Analyst AJM  Highway/Direction of Travel I-80 Westbound 

Agency or Company AECOM  From/To Between 304 and 305 
Diverges 

Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1B 2045 
Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 6070 veh/h Peak-Hour Factor, PHF 0.97 
AADT veh/day %Trucks and Buses, PT 13 
Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 0.95                      Up/Down %
Calculate Flow Adjustments
 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.830 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Shoulder Lat. Clearance 6.0 ft 
Interchange Density 1.67 I/mi 
Number of Lanes, N 4 
FFS (measured) mi/h 

Base free-flow Speed, BFFS 70.0 mi/h 

 fLW 0.0 mi/h 

 fLC 0.0 mi/h 

 fID 5.9 mi/h 

 fN 1.5 mi/h 

 FFS 62.6 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

1984 pc/h/ln

S 60.0 mi/h 
D = vp / S 33.1 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h

S mi/h 
D = vp / S pc/mi/ln 
Required Number of Lanes, N  

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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RAMP JUNCTION 

HCS ANALYSIS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 304 from Route 209  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1B 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2200   ft 

VD = 173  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1994   0.97  Rolling  12  1  0.840  0.95  2575  
 Ramp 142   0.94  Rolling  8  1  0.885  0.95  180  
 UpStream          
 DownStream 173   0.74  Rolling  2  0  0.971  0.95  253  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.605   using Equation  (Exhibit 25-5) 
V12 = 1559   pc/h 

V3 or Vav34
1016   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2755  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 1739   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 12.7 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.273 (Exibit 25-19) 
SR= 62.4 mph (Exhibit 25-19) 
S0= 68.1 mph (Exhibit 25-19) 
S = 64.4 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 304 from Main St  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1B 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 750   ft 

VD = 142  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1798   0.97  Rolling  12  1  0.840  0.95  2322  
 Ramp 196   0.94  Rolling  8  1  0.885  0.95  248  
 UpStream          
 DownStream 142   0.94  Rolling  8  1  0.885  0.95  180  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5) 
V12 = 1425   pc/h 
V3 or Vav34 897   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2570  Exhibit 25-7  No 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 1673   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 10.3 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.251 (Exibit 25-19) 
SR= 63.0 mph (Exhibit 25-19) 
S0= 68.6 mph (Exhibit 25-19) 
S = 64.8 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 304 from Route 209  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1B 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2200   ft 

VD = 322  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4225   0.97  Rolling  13  1  0.830  0.95  5525  
 Ramp 188   0.94  Rolling  2  1  0.962  0.95  219  
 UpStream          
 DownStream 322   0.87  Rolling  1  0  0.985  0.95  395  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.605   using Equation  (Exhibit 25-5) 
V12 = 3345   pc/h 

V3 or Vav34
2180   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 5744  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3564   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 26.9 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.389 (Exibit 25-19) 
SR= 59.1 mph (Exhibit 25-19) 
S0= 64.0 mph (Exhibit 25-19) 
S = 60.9 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 304 from Main St  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1B 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 750   ft 

VD = 188  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3865   0.97  Rolling  13  1  0.830  0.95  5054  
 Ramp 360   0.94  Rolling  2  1  0.962  0.95  419  
 UpStream          
 DownStream 188   0.94  Rolling  2  1  0.962  0.95  219  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5) 
V12 = 3103   pc/h 

V3 or Vav34
1951   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 5473  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3522   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 24.6 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.362 (Exibit 25-19) 
SR= 59.9 mph (Exhibit 25-19) 
S0= 64.8 mph (Exhibit 25-19) 
S = 61.5 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 303 to Route 611  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1B 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500   ft 

VD = 170  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 2689   0.94  Rolling  10  1  0.862  0.95  3493  
 Ramp 243   0.72  Rolling  1  0  0.985  0.95  361  
 UpStream          
 DownStream 170   0.72  Rolling  1  0  0.985  0.95  252  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 0.656   using Equation (Exhibit 25-12) 
V12 = 2416  pc/h 
V3 or Vav34 1077  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 3493  Exhibit 25-14 7200 No  
VFO = VF - VR 3132  Exhibit 25-14 7200  No  

VR 361  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 2416  Exhibit 25-14 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 18.3 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.460 (Exhibit 25-19) 
SR= 57.1 mph (Exhibit 25-19) 
S0= 76.5 mph (Exhibit 25-19) 
S = 61.9 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 304 to Rt 209  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1B 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200   ft 

Vu = 179  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 2927   0.93  Rolling  12  1  0.840  0.95  3942  
 Ramp 1129   0.84  Rolling  1  0  0.985  0.95  1436  
 UpStream 179   0.84  Rolling  1  0  0.985  0.95  228  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 0.450   using Equation (Exhibit 25-12) 
V12 = 2564  pc/h 
V3 or Vav34 1378  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 3942  Exhibit 25-14 7200 No  
VFO = VF - VR 2506  Exhibit 25-14 7200  No  

VR 1436  Exhibit 25-3 3800 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 2564  Exhibit 25-14 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 8.3 (pc/mi/ln) 
LOS = A (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.557 (Exhibit 25-19) 
SR= 54.4 mph (Exhibit 25-19) 
S0= 75.3 mph (Exhibit 25-19) 
S = 60.2 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 305 to Main St  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1B 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500   ft 

Vu = 134  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3106   0.93  Rolling  12  1  0.840  0.95  4184  
 Ramp 179   0.84  Rolling  1  0  0.985  0.95  228  
 UpStream 134   0.84  Rolling  1  0  0.985  0.95  170  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 0.436   using Equation (Exhibit 25-12) 
V12 = 1953  pc/h 
V3 or Vav34 1115  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4184  Exhibit 25-14 9600 No  
VFO = VF - VR 3956  Exhibit 25-14 9600  No  

VR 228  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 1953  Exhibit 25-14 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 14.3 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.449 (Exhibit 25-19) 
SR= 57.4 mph (Exhibit 25-19) 
S0= 76.3 mph (Exhibit 25-19) 
S = 66.2 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 303 to Route 611  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1B 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500   ft 

VD = 239  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3390   0.94  Rolling  12  1  0.840  0.95  4517  
 Ramp 324   0.97  Rolling  1  0  0.985  0.95  357  
 UpStream          
 DownStream 239   0.97  Rolling  1  0  0.985  0.95  263  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 0.631   using Equation (Exhibit 25-12) 
V12 = 2981  pc/h 
V3 or Vav34 1536  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4517  Exhibit 25-14 7200 No  
VFO = VF - VR 4160  Exhibit 25-14 7200  No  

VR 357  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 2981  Exhibit 25-14 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 23.1 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.460 (Exhibit 25-19) 
SR= 57.1 mph (Exhibit 25-19) 
S0= 74.7 mph (Exhibit 25-19) 
S = 62.1 mph (Exhibit 25-15) 

Copyright © 2008 University of Florida, All Rights Reserved      HCS+TM   Version 5.4 Generated:  8/1/2013    5:59 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

8/1/2013file://C:\Users\maya\AppData\Local\Temp\r2k7B4E.tmp



                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 304 to Rt 209  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1B 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200   ft 

Vu = 377  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6070   0.96  Rolling  13  1  0.830  0.95  8020  
 Ramp 2205   0.90  Rolling  1  0  0.985  0.95  2618  
 UpStream 377   0.90  Rolling  1  0  0.985  0.95  448  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 0.450   using Equation (Exhibit 25-12) 
V12 = 5049  pc/h 
V3 or Vav34 2971  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a = 5320  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 8020  Exhibit 25-14 7200 Yes  
VFO = VF - VR 5402  Exhibit 25-14 7200  No  

VR 2618  Exhibit 25-3 3800 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 5049  Exhibit 25-14 4400:All Yes  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 32.0 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.664 (Exhibit 25-19) 
SR= 51.4 mph (Exhibit 25-19) 
S0= 70.2 mph (Exhibit 25-19) 
S = 56.5 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 305 to Main St  
Date Performed 8/1/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1B 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500   ft 

Vu = 303  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6447   0.96  Rolling  13  1  0.830  0.95  8518  
 Ramp 377   0.90  Rolling  1  0  0.985  0.95  448  
 UpStream 303   0.90  Rolling  1  0  0.985  0.95  360  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 0.436   using Equation (Exhibit 25-12) 
V12 = 3967  pc/h 
V3 or Vav34 2275  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 8518  Exhibit 25-14 9600 No  
VFO = VF - VR 8070  Exhibit 25-14 9600  No  

VR 448  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 3967  Exhibit 25-14 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 31.6 (pc/mi/ln) 
LOS = D (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.468 (Exhibit 25-19) 
SR= 56.9 mph (Exhibit 25-19) 
S0= 71.8 mph (Exhibit 25-19) 
S = 64.0 mph (Exhibit 25-15) 
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BUILD ALTERNATIVE ‘F’ ANALYSIS 

(MODIFIED CONFIGURATIONS) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Build Alternatives Analysis Notes: 
 
Alternative A analysis performed as baseline alternatives 
analysis for all build alternatives.     
 
The following Alternative F analysis  incorporates modified ramp 
junction, weave section, or intersection analysis specific to the 
alternative. 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 303 from Route 611  
Date Performed 8/2/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1F 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 700   ft 

Vu = 142  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2136   0.97  Rolling  12  1  0.840  0.95  2758  
 Ramp 173   0.74  Rolling  2  0  0.971  0.95  253  
 UpStream 142   0.94  Rolling  8  1  0.885  0.95  180  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.617   using Equation  (Exhibit 25-5) 
V12 = 1701   pc/h 

V3 or Vav34
1057   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 3011  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 1954   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 11.8 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.251 (Exibit 25-19) 
SR= 63.0 mph (Exhibit 25-19) 
S0= 68.0 mph (Exhibit 25-19) 
S = 64.7 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 304 from Route 209  
Date Performed 8/2/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1F 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 700   ft 

VD = 173  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1994   0.97  Rolling  12  1  0.840  0.95  2575  
 Ramp 142   0.94  Rolling  8  1  0.885  0.95  180  
 UpStream          
 DownStream 173   0.74  Rolling  2  0  0.971  0.95  253  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.608   using Equation  (Exhibit 25-5) 
V12 = 1566   pc/h 

V3 or Vav34
1009   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2755  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 1746   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 12.1 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.266 (Exibit 25-19) 
SR= 62.5 mph (Exhibit 25-19) 
S0= 68.2 mph (Exhibit 25-19) 
S = 64.5 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 304 from Main St  
Date Performed 8/2/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1F 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500   ft 

VD = 142  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1798   0.97  Rolling  12  1  0.840  0.95  2322  
 Ramp 196   0.94  Rolling  8  1  0.885  0.95  248  
 UpStream          
 DownStream 142   0.94  Rolling  8  1  0.885  0.95  180  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.611   using Equation  (Exhibit 25-5) 
V12 = 1419   pc/h 
V3 or Vav34 903   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2570  Exhibit 25-7  No 

VF  Exhibit 25-14   
VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 1667   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 10.8 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.258 (Exibit 25-19) 
SR= 62.8 mph (Exhibit 25-19) 
S0= 68.5 mph (Exhibit 25-19) 
S = 64.7 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 303 from Route 611  
Date Performed 8/2/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1F 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 700   ft 

Vu = 188  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4414   0.97  Rolling  13  1  0.830  0.95  5772  
 Ramp 322   0.87  Rolling  1  0  0.985  0.95  395  
 UpStream 188   0.94  Rolling  2  1  0.962  0.95  219  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.617   using Equation  (Exhibit 25-5) 
V12 = 3560   pc/h 

V3 or Vav34
2212   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6167  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3955   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 27.4 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.427 (Exibit 25-19) 
SR= 58.1 mph (Exhibit 25-19) 
S0= 63.8 mph (Exhibit 25-19) 
S = 60.0 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 304 from Route 209  
Date Performed 8/2/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1F 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 700   ft 

VD = 322  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4225   0.97  Rolling  13  1  0.830  0.95  5525  
 Ramp 188   0.94  Rolling  2  1  0.962  0.95  219  
 UpStream          
 DownStream 322   0.87  Rolling  1  0  0.985  0.95  395  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.608   using Equation  (Exhibit 25-5) 
V12 = 3361   pc/h 

V3 or Vav34
2164   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 5744  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3580   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 26.4 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.384 (Exibit 25-19) 
SR= 59.3 mph (Exhibit 25-19) 
S0= 64.0 mph (Exhibit 25-19) 
S = 61.0 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 304 from Main St  
Date Performed 8/2/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1F 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500   ft 

VD = 188  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3865   0.97  Rolling  13  1  0.830  0.95  5054  
 Ramp 360   0.94  Rolling  2  1  0.962  0.95  419  
 UpStream          
 DownStream 188   0.94  Rolling  2  1  0.962  0.95  219  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.611   using Equation  (Exhibit 25-5) 
V12 = 3088   pc/h 

V3 or Vav34
1966   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 5473  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3507   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 25.1 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.367 (Exibit 25-19) 
SR= 59.7 mph (Exhibit 25-19) 
S0= 64.7 mph (Exhibit 25-19) 
S = 61.4 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 305 to Main St & Rt 209  
Date Performed 8/2/2013  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1F 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 500   ft 

Vu = 134  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3106   0.93  Rolling  12  1  0.840  0.95  4184  
 Ramp 1308   0.84  Rolling  1  0  0.985  0.95  1664  
 UpStream 134   0.84  Rolling  1  0  0.985  0.95  170  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 0.450   using Equation (Exhibit 25-12) 
V12 = 2798  pc/h 
V3 or Vav34 1386  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4184  Exhibit 25-14 7200 No  
VFO = VF - VR 2520  Exhibit 25-14 7200  No  

VR 1664  Exhibit 25-3 3800 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 2798  Exhibit 25-14 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 10.3 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.578 (Exhibit 25-19) 
SR= 53.8 mph (Exhibit 25-19) 
S0= 75.3 mph (Exhibit 25-19) 
S = 59.4 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst AJM  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 305 to Main St & Rt 209  
Date Performed 8/2/2013  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1F 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 500   ft 

Vu = 303  veh/h 

Terrain:  Rolling Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h
   S FF =   70.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6447   0.96  Rolling  13  1  0.830  0.95  8518  
 Ramp 2582   0.90  Rolling  1  0  0.985  0.95  3065  
 UpStream 303   0.90  Rolling  1  0  0.985  0.95  360  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 0.450   using Equation (Exhibit 25-12) 
V12 = 5519  pc/h 
V3 or Vav34 2999  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a = 5818  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 8518  Exhibit 25-14 7200 Yes  
VFO = VF - VR 5453  Exhibit 25-14 7200  No  

VR 3065  Exhibit 25-3 3800 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 5519  Exhibit 25-14 4400:All Yes  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 36.3 (pc/mi/ln) 
LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.704 (Exhibit 25-19) 
SR= 50.3 mph (Exhibit 25-19) 
S0= 70.2 mph (Exhibit 25-19) 
S = 55.3 mph (Exhibit 25-15) 
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Lanes, Volumes, Timings
6: 303 WB Exit Ramp & SR 611 9/10/2013

I-80 Reconstruction Synchro 8 Report
Interchange 303 Alt 1F 2045 AM Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 170 443 0 0 485 173 96 0 10 234 0 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 0 0 75 150 0 0 0
Storage Lanes 1 0 0 0 1 1 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.961 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1805 3610 0 0 3469 0 1805 0 1615 1805 0 1615
Flt Permitted 0.159 0.950 0.950
Satd. Flow (perm) 302 3610 0 0 3469 0 1805 0 1615 1805 0 1615
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 49 11 10
Link Speed (mph) 30 35 30 30
Link Distance (ft) 1150 796 577 1035
Travel Time (s) 26.1 15.5 13.1 23.5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 189 492 0 0 539 192 107 0 11 260 0 10
Shared Lane Traffic (%)
Lane Group Flow (vph) 189 492 0 0 731 0 107 0 11 260 0 10
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 1 1 1
Detector Template Left Thru Thru Left Right Left Right
Leading Detector (ft) 20 100 100 20 20 20 20
Trailing Detector (ft) 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA NA Prot custom Prot custom
Protected Phases 5 2 6 3 7
Permitted Phases 2 8 4
Detector Phase 5 2 6 3 8 7 4



Lanes, Volumes, Timings
6: 303 WB Exit Ramp & SR 611 9/10/2013

I-80 Reconstruction Synchro 8 Report
Interchange 303 Alt 1F 2045 AM Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 28.0 28.0 8.0 20.0 20.0 20.0
Total Split (s) 18.0 49.0 0.0 0.0 31.0 0.0 16.0 0.0 20.0 31.0 0.0 35.0
Total Split (%) 18.0% 49.0% 0.0% 0.0% 31.0% 0.0% 16.0% 0.0% 20.0% 31.0% 0.0% 35.0%
Maximum Green (s) 14.0 45.0 27.0 12.0 16.0 27.0 31.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None Max Max Max
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 17.0 17.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 45.0 45.0 29.4 10.3 16.0 27.0 32.7
Actuated g/C Ratio 0.45 0.45 0.29 0.10 0.16 0.27 0.33
v/c Ratio 0.61 0.30 0.69 0.58 0.04 0.53 0.02
Control Delay 25.9 18.2 33.6 54.8 18.7 35.9 12.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.9 18.2 33.6 54.8 18.7 35.9 12.9
LOS C B C D B D B
Approach Delay 20.3 33.6
Approach LOS C C
Queue Length 50th (ft) 72 102 203 65 0 141 0
Queue Length 95th (ft) 119 139 279 120 16 222 12
Internal Link Dist (ft) 1070 716 497 955
Turn Bay Length (ft) 150 150
Base Capacity (vph) 346 1625 1055 217 268 487 535
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.30 0.69 0.49 0.04 0.53 0.02

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 30.0 Intersection LOS: C
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15
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Splits and Phases:     6: 303 WB Exit Ramp & SR 611



Queues
6: 303 WB Exit Ramp & SR 611 9/10/2013

I-80 Reconstruction Synchro 8 Report
Interchange 303 Alt 1F 2045 AM Page 4

Lane Group EBL EBT WBT NBL NBR SBL SBR
Lane Group Flow (vph) 189 492 731 107 11 260 10
v/c Ratio 0.61 0.30 0.69 0.58 0.04 0.53 0.02
Control Delay 25.9 18.2 33.6 54.8 18.7 35.9 12.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.9 18.2 33.6 54.8 18.7 35.9 12.9
Queue Length 50th (ft) 72 102 203 65 0 141 0
Queue Length 95th (ft) 119 139 279 120 16 222 12
Internal Link Dist (ft) 1070 716
Turn Bay Length (ft) 150 150
Base Capacity (vph) 346 1625 1055 217 268 487 535
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.30 0.69 0.49 0.04 0.53 0.02

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 170 443 0 0 485 173 96 0 10 234 0 9
Movement Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj. Factor (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj. Factors 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 Rate, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lanes 1 2 0 0 2 0 1 0 1 1 0 1
Lane Assignment
Capacity, veh/h 0 1903 0 0 1412 502 224 0 0 660 0 0
Proportion Arriving On Green 0.00 0.53 0.00 0.00 0.53 0.53 0.12 0.00 0.00 0.36 0.00 0.00
Movement Delay, s/veh 0.0 9.7 0.0 0.0 10.6 10.6 31.8 0.0 0.0 19.2 0.0 0.0
Movement LOS A B B C B
Approach Volume, veh/h 492 731 107 260
Approach Delay, s/veh 9.7 10.6 31.8 19.2
Approach LOS A B C B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phase 2 3 6 7
Case No 4.0 2.0 8.0 2.0
Phase Duration (G+Y+Rc), s 43.00 13.15 43.00 31.00
Change Period (Y+Rc), s 4.00 4.00 4.00 4.00
Max. Allowable Headway (MAH), s 5.21 3.80 5.21 3.80
Maximum Green Setting (Gmax), s 45.00 10.30 29.40 27.00
Max. Queue Clearance Time (g_c+l1), s 7.53 6.06 10.85 9.89
Green Extension Time (g_e), s 3.89 0.08 7.72 0.68
Probability of Phase Call (p_c) 1.000 0.888 1.000 1.000
Probability of Max Out (p_x) 0.058 0.636 0.308 0.000

Left-Turn Movement Data
Assigned Movement 3 7
Mvmt. Sat Flow, veh/h 1809.52 1809.52

Through Movement Data
Assigned Movement 2 6
Mvmt. Sat Flow, veh/h 3705.00 2679.79

Right-Turn Movement Data
Assigned Movement 12 16
Mvmt. Sat Flow, veh/h 0.00 952.18

Left Lane Group Data
Assigned Movement 0 0 3 0 0 0 7 0
Lane Assignment L (Prot) L (Prot)
Lanes in Group 0 0 1 0 0 0 1 0
Group Volume (v), veh/h 0.0 0.0 106.7 0.0 0.0 0.0 260.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 0.0 1809.5 0.0 0.0 0.0 1809.5 0.0
Queue Serve Time (g_s), s 0.0 0.0 4.1 0.0 0.0 0.0 7.9 0.0
Cycle Queue Clear Time (g_c), s 0.0 0.0 4.1 0.0 0.0 0.0 7.9 0.0
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Perm LT Sat Flow Rate (s_l), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shared LT Sat Flow (s_sh), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Eff. Green (g_p), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Serve Time (g_u), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Que Serve Time (g_ps), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 39.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion LT Inside Lane (P_L) 0.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000
Lane Group Capacity (c), veh/h 0.0 0.0 223.8 0.0 0.0 0.0 660.2 0.0
Volume-to-Capacity Ratio (X) 0.000 0.000 0.477 0.000 0.000 0.000 0.394 0.000
Available Capacity (c_a), veh/h 0.0 0.0 251.9 0.0 0.0 0.0 660.2 0.0
Upstream Filter Factor (I) 0.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000
Uniform Delay (d1), s/veh 0.0 0.0 30.2 0.0 0.0 0.0 17.4 0.0
Incremental Delay (d2), s/veh 0.0 0.0 1.6 0.0 0.0 0.0 1.8 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 31.8 0.0 0.0 0.0 19.2 0.0
First-Term Queue (Q1), veh/ln 0.0 0.0 1.7 0.0 0.0 0.0 3.1 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.1 0.0 0.0 0.0 0.3 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 1.8 0.0 0.0 0.0 3.4 0.0
Percentile Storage Ratio (RQ%) 0.00 0.00 0.30 0.00 0.00 0.00 0.09 0.00
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Movement 0 2 0 0 0 6 0 0
Lane Assignment T T
Lanes in Group 0 2 0 0 0 1 0 0
Group Volume (v), veh/h 0.0 492.2 0.0 0.0 0.0 381.5 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 1805.0 0.0 0.0 0.0 1900.0 0.0 0.0
Queue Serve Time (g_s), s 0.0 5.5 0.0 0.0 0.0 8.8 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 5.5 0.0 0.0 0.0 8.8 0.0 0.0
Lane Group Capacity (c), veh/h 0.0 1902.5 0.0 0.0 0.0 1001.3 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 0.259 0.000 0.000 0.000 0.381 0.000 0.000
Available Capacity (c_a), veh/h 0.0 2195.3 0.0 0.0 0.0 1001.3 0.0 0.0
Upstream Filter Factor (I) 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 9.6 0.0 0.0 0.0 10.4 0.0 0.0
Incremental Delay (d2), s/veh 0.0 0.1 0.0 0.0 0.0 0.2 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 9.7 0.0 0.0 0.0 10.6 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 1.9 0.0 0.0 0.0 3.2 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 2.0 0.0 0.0 0.0 3.2 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.04 0.00 0.00 0.00 0.11 0.00 0.00
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Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Movement 0 12 0 0 0 16 0 0
Lane Assignment T+R
Lanes in Group 0 0 0 0 0 1 0 0
Group Volume (v), veh/h 0.0 0.0 0.0 0.0 0.0 349.6 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 0.0 0.0 0.0 0.0 1732.0 0.0 0.0
Queue Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 8.9 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 0.0 0.0 0.0 0.0 8.9 0.0 0.0
Prot RT Sat Flow Rate (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff. Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion RT Outside Lane (P_R) 0.000 0.000 0.000 0.000 0.000 0.550 0.000 0.000
Lane Group Capacity (c), veh/h 0.0 0.0 0.0 0.0 0.0 912.8 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 0.000 0.000 0.000 0.000 0.383 0.000 0.000
Available Capacity (c_a), veh/h 0.0 0.0 0.0 0.0 0.0 912.8 0.0 0.0
Upstream Filter Factor (I) 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 0.0 0.0 0.0 0.0 10.4 0.0 0.0
Incremental Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 10.6 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 0.0 0.0 0.0 0.0 2.9 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.00
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM Average Control Delay 13.1
HCM Level of Service B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 170 610 0 0 721 173 170 0 34 294 0 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 0 0 75 150 0 0 0
Storage Lanes 1 0 0 0 1 1 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.971 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1805 3610 0 0 3505 0 1805 0 1615 1805 0 1615
Flt Permitted 0.101 0.950 0.950
Satd. Flow (perm) 192 3610 0 0 3505 0 1805 0 1615 1805 0 1615
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 32 38 33
Link Speed (mph) 30 35 30 30
Link Distance (ft) 1150 796 577 1035
Travel Time (s) 26.1 15.5 13.1 23.5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 189 678 0 0 801 192 189 0 38 327 0 33
Shared Lane Traffic (%)
Lane Group Flow (vph) 189 678 0 0 993 0 189 0 38 327 0 33
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 1 1 1
Detector Template Left Thru Thru Left Right Left Right
Leading Detector (ft) 20 100 100 20 20 20 20
Trailing Detector (ft) 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA NA Prot custom Prot custom
Protected Phases 5 2 6 3 7
Permitted Phases 2 8 4
Detector Phase 5 2 6 3 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 28.0 28.0 8.0 20.0 20.0 20.0
Total Split (s) 15.0 54.0 39.0 22.0 20.0 26.0 24.0
Total Split (%) 15.0% 54.0% 39.0% 22.0% 20.0% 26.0% 24.0%
Maximum Green (s) 11.0 50.0 35.0 18.0 16.0 22.0 20.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None Max Max Max
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 17.0 17.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 50.0 50.0 35.7 14.9 16.0 22.0 23.1
Actuated g/C Ratio 0.50 0.50 0.36 0.15 0.16 0.22 0.23
v/c Ratio 0.72 0.38 0.78 0.70 0.13 0.82 0.08
Control Delay 35.0 16.2 33.0 54.2 12.9 55.7 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.0 16.2 33.0 54.2 12.9 55.7 11.9
LOS D B C D B E B
Approach Delay 20.3 33.0
Approach LOS C C
Queue Length 50th (ft) 65 134 288 115 0 200 0
Queue Length 95th (ft) #157 176 369 185 29 #342 26
Internal Link Dist (ft) 1070 716 497 955
Turn Bay Length (ft) 150 150
Base Capacity (vph) 273 1805 1273 325 290 397 398
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.38 0.78 0.58 0.13 0.82 0.08

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 32.6 Intersection LOS: C
Intersection Capacity Utilization 61.2% ICU Level of Service B
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Splits and Phases:     6: 303 WB Exit Ramp & SR 611
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Lane Group EBL EBT WBT NBL NBR SBL SBR
Lane Group Flow (vph) 189 678 993 189 38 327 33
v/c Ratio 0.72 0.38 0.78 0.70 0.13 0.82 0.08
Control Delay 35.0 16.2 33.0 54.2 12.9 55.7 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.0 16.2 33.0 54.2 12.9 55.7 11.9
Queue Length 50th (ft) 65 134 288 115 0 200 0
Queue Length 95th (ft) #157 176 369 185 29 #342 26
Internal Link Dist (ft) 1070 716
Turn Bay Length (ft) 150 150
Base Capacity (vph) 273 1805 1273 325 290 397 398
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.38 0.78 0.58 0.13 0.82 0.08

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 2010 Signalized Intersection Capacity Analysis
6: 303 WB Exit Ramp & SR 611 8/30/2013

I-80 Reconstruction Synchro 8 Report
Interchange 303 Alt 1F 2045 PM Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 170 610 0 0 721 173 170 0 34 294 0 30
Movement Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Queue, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj. Factor (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking, Bus Adj. Factors 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 Rate, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lanes 1 2 0 0 2 0 1 0 1 1 0 1
Lane Assignment
Capacity, veh/h 0 2091 0 0 1717 412 369 0 0 558 0 0
Proportion Arriving On Green 0.00 0.58 0.00 0.00 0.58 0.58 0.20 0.00 0.00 0.31 0.00 0.00
Movement Delay, s/veh 0.0 7.9 0.0 0.0 9.0 9.0 26.3 0.0 0.0 25.2 0.0 0.0
Movement LOS A A A C C
Approach Volume, veh/h 678 993 189 327
Approach Delay, s/veh 7.9 9.0 26.3 25.2
Approach LOS A A C C

   Timer: 1 2 3 4 5 6 7 8
Assigned Phase 2 3 6 7
Case No 4.0 2.0 8.0 2.0
Phase Duration (G+Y+Rc), s 45.31 18.55 45.31 26.00
Change Period (Y+Rc), s 4.00 4.00 4.00 4.00
Max. Allowable Headway (MAH), s 5.20 3.80 5.20 3.80
Maximum Green Setting (Gmax), s 50.00 14.90 35.70 22.00
Max. Queue Clearance Time (g_c+l1), s 8.93 8.62 13.11 12.86
Green Extension Time (g_e), s 7.23 0.26 12.11 0.69
Probability of Phase Call (p_c) 1.000 0.976 1.000 1.000
Probability of Max Out (p_x) 0.185 0.136 0.441 0.043

Left-Turn Movement Data
Assigned Movement 3 7
Mvmt. Sat Flow, veh/h 1809.52 1809.52

Through Movement Data
Assigned Movement 2 6
Mvmt. Sat Flow, veh/h 3705.00 2963.47

Right-Turn Movement Data
Assigned Movement 12 16
Mvmt. Sat Flow, veh/h 0.00 711.05

Left Lane Group Data
Assigned Movement 0 0 3 0 0 0 7 0
Lane Assignment L (Prot) L (Prot)
Lanes in Group 0 0 1 0 0 0 1 0
Group Volume (v), veh/h 0.0 0.0 188.9 0.0 0.0 0.0 326.7 0.0
Group Sat. Flow (s), veh/h/ln 0.0 0.0 1809.5 0.0 0.0 0.0 1809.5 0.0
Queue Serve Time (g_s), s 0.0 0.0 6.6 0.0 0.0 0.0 10.9 0.0
Cycle Queue Clear Time (g_c), s 0.0 0.0 6.6 0.0 0.0 0.0 10.9 0.0
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Perm LT Sat Flow Rate (s_l), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shared LT Sat Flow (s_sh), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Eff. Green (g_p), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Serve Time (g_u), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Que Serve Time (g_ps), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 41.3 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion LT Inside Lane (P_L) 0.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000
Lane Group Capacity (c), veh/h 0.0 0.0 369.1 0.0 0.0 0.0 558.3 0.0
Volume-to-Capacity Ratio (X) 0.000 0.000 0.512 0.000 0.000 0.000 0.585 0.000
Available Capacity (c_a), veh/h 0.0 0.0 378.1 0.0 0.0 0.0 558.3 0.0
Upstream Filter Factor (I) 0.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000
Uniform Delay (d1), s/veh 0.0 0.0 25.2 0.0 0.0 0.0 20.8 0.0
Incremental Delay (d2), s/veh 0.0 0.0 1.1 0.0 0.0 0.0 4.4 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 26.3 0.0 0.0 0.0 25.2 0.0
First-Term Queue (Q1), veh/ln 0.0 0.0 2.7 0.0 0.0 0.0 4.3 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.1 0.0 0.0 0.0 0.7 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 2.8 0.0 0.0 0.0 5.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.00 0.47 0.00 0.00 0.00 0.13 0.00
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Movement 0 2 0 0 0 6 0 0
Lane Assignment T T
Lanes in Group 0 2 0 0 0 1 0 0
Group Volume (v), veh/h 0.0 677.8 0.0 0.0 0.0 513.6 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 1805.0 0.0 0.0 0.0 1900.0 0.0 0.0
Queue Serve Time (g_s), s 0.0 6.9 0.0 0.0 0.0 11.1 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 6.9 0.0 0.0 0.0 11.1 0.0 0.0
Lane Group Capacity (c), veh/h 0.0 2091.2 0.0 0.0 0.0 1100.6 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 0.324 0.000 0.000 0.000 0.467 0.000 0.000
Available Capacity (c_a), veh/h 0.0 2531.3 0.0 0.0 0.0 1100.6 0.0 0.0
Upstream Filter Factor (I) 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 7.8 0.0 0.0 0.0 8.6 0.0 0.0
Incremental Delay (d2), s/veh 0.0 0.1 0.0 0.0 0.0 0.3 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 7.9 0.0 0.0 0.0 9.0 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 2.3 0.0 0.0 0.0 3.7 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 2.3 0.0 0.0 0.0 3.8 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.05 0.00 0.00 0.00 0.13 0.00 0.00
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Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Movement 0 12 0 0 0 16 0 0
Lane Assignment T+R
Lanes in Group 0 0 0 0 0 1 0 0
Group Volume (v), veh/h 0.0 0.0 0.0 0.0 0.0 479.7 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 0.0 0.0 0.0 0.0 1774.5 0.0 0.0
Queue Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 11.1 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 0.0 0.0 0.0 0.0 11.1 0.0 0.0
Prot RT Sat Flow Rate (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff. Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion RT Outside Lane (P_R) 0.000 0.000 0.000 0.000 0.000 0.401 0.000 0.000
Lane Group Capacity (c), veh/h 0.0 0.0 0.0 0.0 0.0 1028.0 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 0.000 0.000 0.000 0.000 0.467 0.000 0.000
Available Capacity (c_a), veh/h 0.0 0.0 0.0 0.0 0.0 1028.0 0.0 0.0
Upstream Filter Factor (I) 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 0.0 0.0 0.0 0.0 8.6 0.0 0.0
Incremental Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 0.0 0.0 0.0 0.0 3.4 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 0.0 0.0 0.0 3.5 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.00 0.00 0.00 0.00 0.12 0.00 0.00
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM Average Control Delay 12.6
HCM Level of Service B



 
BUILD ALTERNATIVE ‘G’ ANALYSIS 

(MODIFIED CONFIGURATIONS) 
 
 
 
 
 
 

Build Alternatives Analysis Notes: 
 
Alternative A analysis performed as baseline alternatives 
analysis for all build alternatives.     
 
The following Alternative F analysis  incorporates modified ramp 
junction, weave section, or intersection analysis specific to the 
alternative. 
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 170 443 485 173 244 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 75 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Frt 0.961 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 3610 3469 0 1805 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 3610 3469 0 1805 1615
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 56 117
Link Speed (mph) 30 35 30
Link Distance (ft) 1150 796 1035
Travel Time (s) 26.1 15.5 23.5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 189 492 539 192 271 117
Shared Lane Traffic (%)
Lane Group Flow (vph) 189 492 731 0 271 117
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left Thru Thru Left Right
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA NA NA Free
Protected Phases 5 2 6 4
Permitted Phases Free
Detector Phase 5 2 6 4
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Lane Group EBL EBT WBT WBR SBL SBR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 28.0 20.0 20.0
Total Split (s) 26.0 66.0 40.0 0.0 34.0 0.0
Total Split (%) 26.0% 66.0% 40.0% 0.0% 34.0% 0.0%
Maximum Green (s) 22.0 62.0 36.0 30.0
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None C-Max Max None
Walk Time (s) 7.0 5.0
Flash Dont Walk (s) 17.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 15.7 71.7 52.1 20.3 100.0
Actuated g/C Ratio 0.16 0.72 0.52 0.20 1.00
v/c Ratio 0.67 0.19 0.40 0.74 0.07
Control Delay 50.9 5.4 15.7 49.4 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 50.9 5.4 15.7 49.4 0.1
LOS D A B D A
Approach Delay 18.0 15.7 34.5
Approach LOS B B C
Queue Length 50th (ft) 115 46 130 163 0
Queue Length 95th (ft) 177 82 224 231 0
Internal Link Dist (ft) 1070 716 955
Turn Bay Length (ft) 150
Base Capacity (vph) 397 2590 1834 542 1615
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.48 0.19 0.40 0.50 0.07

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 20.6 Intersection LOS: C
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 189 492 731 271 117
v/c Ratio 0.67 0.19 0.40 0.74 0.07
Control Delay 50.9 5.4 15.7 49.4 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 50.9 5.4 15.7 49.4 0.1
Queue Length 50th (ft) 115 46 130 163 0
Queue Length 95th (ft) 177 82 224 231 0
Internal Link Dist (ft) 1070 716 955
Turn Bay Length (ft) 150
Base Capacity (vph) 397 2590 1834 542 1615
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.48 0.19 0.40 0.50 0.07

Intersection Summary



Lanes, Volumes, Timings
6: SR 611 & Connector Rd 8/30/2013

I-80 Reconstruction Synchro 8 Report
Interchange 303 Alt 1G 2045 PM Page 1

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 170 610 721 173 328 200
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 75 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Frt 0.971 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 3610 3505 0 1805 1615
Flt Permitted 0.153 0.950
Satd. Flow (perm) 291 3610 3505 0 1805 1615
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 35 222
Link Speed (mph) 30 35 30
Link Distance (ft) 1150 796 1035
Travel Time (s) 26.1 15.5 23.5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 189 678 801 192 364 222
Shared Lane Traffic (%)
Lane Group Flow (vph) 189 678 993 0 364 222
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left Thru Thru Left Right
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA NA NA Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
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Lane Group EBL EBT WBT WBR SBL SBR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 28.0 28.0 20.0 20.0
Total Split (s) 19.0 63.0 44.0 37.0 37.0
Total Split (%) 19.0% 63.0% 44.0% 37.0% 37.0%
Maximum Green (s) 15.0 59.0 40.0 33.0 33.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max Max Max
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 17.0 17.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 59.0 59.0 44.4 33.0 33.0
Actuated g/C Ratio 0.59 0.59 0.44 0.33 0.33
v/c Ratio 0.57 0.32 0.63 0.61 0.33
Control Delay 16.6 10.9 23.4 33.4 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 16.6 10.9 23.4 33.4 4.8
LOS B B C C A
Approach Delay 12.1 23.4 22.6
Approach LOS B C C
Queue Length 50th (ft) 51 106 239 193 0
Queue Length 95th (ft) 86 140 337 290 50
Internal Link Dist (ft) 1070 716 955
Turn Bay Length (ft) 150
Base Capacity (vph) 399 2130 1574 596 682
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.47 0.32 0.63 0.61 0.33

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 19.2 Intersection LOS: B
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15
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Splits and Phases:     6: SR 611 & Connector Rd
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 189 678 993 364 222
v/c Ratio 0.57 0.32 0.63 0.61 0.33
Control Delay 16.6 10.9 23.4 33.4 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 16.6 10.9 23.4 33.4 4.8
Queue Length 50th (ft) 51 106 239 193 0
Queue Length 95th (ft) 86 140 337 290 50
Internal Link Dist (ft) 1070 716 955
Turn Bay Length (ft) 150
Base Capacity (vph) 399 2130 1574 596 682
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.47 0.32 0.63 0.61 0.33

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 170 610 721 173 328 200
Movement Number 5 2 6 16 7 14
Initial Queue, veh 0 0 0 0 0 0
Ped-Bike Adj. Factor (A_pbT) 1.00 1.00 1.00 1.00
Parking, Bus Adj. Factors 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Sat. Flow Rate, veh/h/ln 1900 1900 1900 1900 1900 1900
Lanes 1 2 2 0 1 1
Lane Assignment
Capacity, veh/h 0 1986 1630 391 655 585
Proportion Arriving On Green 0.00 0.55 0.55 0.55 0.36 0.36
Movement Delay, s/veh 0.0 11.5 13.0 13.0 26.6 23.4
Movement LOS B B B C C
Approach Volume, veh/h 678 993 587
Approach Delay, s/veh 11.5 13.0 25.4
Approach LOS B B C

   Timer: 1 2 3 4 5 6 7 8
Assigned Phase 2 4 6
Case No 4.0 9.0 8.0
Phase Duration (G+Y+Rc), s 54.13 37.00 54.13
Change Period (Y+Rc), s 4.00 4.00 4.00
Max. Allowable Headway (MAH), s 5.20 3.89 5.20
Maximum Green Setting (Gmax), s 59.00 33.00 44.40
Max. Queue Clearance Time (g_c+l1), s 11.48 16.66 17.19
Green Extension Time (g_e), s 7.78 1.77 13.39
Probability of Phase Call (p_c) 1.000 1.000 1.000
Probability of Max Out (p_x) 0.136 0.009 0.355

Left-Turn Movement Data
Assigned Movement 7
Mvmt. Sat Flow, veh/h 1809.52

Through Movement Data
Assigned Movement 2 6
Mvmt. Sat Flow, veh/h 3705.00 2963.47

Right-Turn Movement Data
Assigned Movement 12 14 16
Mvmt. Sat Flow, veh/h 0.00 1615.00 711.05

Left Lane Group Data
Assigned Movement 0 0 0 7 0 0 0 0
Lane Assignment L
Lanes in Group 0 0 0 1 0 0 0 0
Group Volume (v), veh/h 0.0 0.0 0.0 364.4 0.0 0.0 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 0.0 0.0 1809.5 0.0 0.0 0.0 0.0
Queue Serve Time (g_s), s 0.0 0.0 0.0 14.7 0.0 0.0 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 0.0 0.0 14.7 0.0 0.0 0.0 0.0
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Perm LT Sat Flow Rate (s_l), veh/h/ln 0.0 0.0 0.0 1809.5 0.0 0.0 0.0 0.0
Shared LT Sat Flow (s_sh), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Eff. Green (g_p), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Serve Time (g_u), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Que Serve Time (g_ps), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 50.1 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion LT Inside Lane (P_L) 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000
Lane Group Capacity (c), veh/h 0.0 0.0 0.0 655.3 0.0 0.0 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 0.000 0.000 0.556 0.000 0.000 0.000 0.000
Available Capacity (c_a), veh/h 0.0 0.0 0.0 655.3 0.0 0.0 0.0 0.0
Upstream Filter Factor (I) 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 0.0 0.0 23.2 0.0 0.0 0.0 0.0
Incremental Delay (d2), s/veh 0.0 0.0 0.0 3.4 0.0 0.0 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 26.6 0.0 0.0 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 0.0 0.0 6.1 0.0 0.0 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 0.0 6.7 0.0 0.0 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.00 0.00 0.18 0.00 0.00 0.00 0.00
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Movement 0 2 0 0 0 6 0 0
Lane Assignment T T
Lanes in Group 0 2 0 0 0 1 0 0
Group Volume (v), veh/h 0.0 677.8 0.0 0.0 0.0 513.6 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 1805.0 0.0 0.0 0.0 1900.0 0.0 0.0
Queue Serve Time (g_s), s 0.0 9.5 0.0 0.0 0.0 15.2 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 9.5 0.0 0.0 0.0 15.2 0.0 0.0
Lane Group Capacity (c), veh/h 0.0 1985.8 0.0 0.0 0.0 1045.1 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 0.341 0.000 0.000 0.000 0.491 0.000 0.000
Available Capacity (c_a), veh/h 0.0 2337.3 0.0 0.0 0.0 1045.1 0.0 0.0
Upstream Filter Factor (I) 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 11.4 0.0 0.0 0.0 12.6 0.0 0.0
Incremental Delay (d2), s/veh 0.0 0.1 0.0 0.0 0.0 0.4 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 11.5 0.0 0.0 0.0 13.0 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 3.5 0.0 0.0 0.0 5.8 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 3.6 0.0 0.0 0.0 5.9 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.08 0.00 0.00 0.00 0.20 0.00 0.00
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Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Movement 0 12 0 14 0 16 0 0
Lane Assignment R T+R
Lanes in Group 0 0 0 1 0 1 0 0
Group Volume (v), veh/h 0.0 0.0 0.0 222.2 0.0 479.7 0.0 0.0
Group Sat. Flow (s), veh/h/ln 0.0 0.0 0.0 1615.0 0.0 1774.5 0.0 0.0
Queue Serve Time (g_s), s 0.0 0.0 0.0 9.3 0.0 15.2 0.0 0.0
Cycle Queue Clear Time (g_c), s 0.0 0.0 0.0 9.3 0.0 15.2 0.0 0.0
Prot RT Sat Flow Rate (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff. Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proportion RT Outside Lane (P_R) 0.000 0.000 0.000 1.000 0.000 0.401 0.000 0.000
Lane Group Capacity (c), veh/h 0.0 0.0 0.0 584.9 0.0 976.1 0.0 0.0
Volume-to-Capacity Ratio (X) 0.000 0.000 0.000 0.380 0.000 0.491 0.000 0.000
Available Capacity (c_a), veh/h 0.0 0.0 0.0 584.9 0.0 976.1 0.0 0.0
Upstream Filter Factor (I) 0.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000
Uniform Delay (d1), s/veh 0.0 0.0 0.0 21.5 0.0 12.6 0.0 0.0
Incremental Delay (d2), s/veh 0.0 0.0 0.0 1.9 0.0 0.4 0.0 0.0
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 23.4 0.0 13.0 0.0 0.0
First-Term Queue (Q1), veh/ln 0.0 0.0 0.0 4.2 0.0 5.4 0.0 0.0
Second-Term Queue (Q2), veh/ln 0.0 0.0 0.0 0.3 0.0 0.1 0.0 0.0
Third-Term Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Percentile bk-of-que factor (f_B%) 0.000 1.000 0.000 1.000 0.000 1.000 0.000 0.000
Percentile Back of Queue (Q%), veh/ln 0.0 0.0 0.0 4.5 0.0 5.5 0.0 0.0
Percentile Storage Ratio (RQ%) 0.00 0.00 0.00 0.12 0.00 0.19 0.00 0.00
Initial Queue (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Queue (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Queue (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saturated Capacity (cs), veh/h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Initial Queue Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM Average Control Delay 15.8
HCM Level of Service B
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AECOM 

1700 Market Street 

Suite 1600 

Philadelphia, PA 19103 

www.aecom.com 

215-735-0832 tel 

215-735-0883 fax 

 

April 17, 2013 
 
U.S. Fish and Wildlife Service 
Endangered Species Section 
315 South Allen Street, Suite 322,  
State College, PA. 
 
Subject:  PNDI Search ID: 20130327397134 

PennDOT District 5-0 
SR 0080, Section 17M - Interstate 80 Reconstruction Project 
Monroe County, Pennsylvania 

 
Dear Sir/Ma’am: 
 
On behalf of the Pennsylvania Department of Transportation (PennDOT), Engineering 
District 5-0, we are contacting you regarding the proposed SR 0080, Section 17M 
Reconstruction Project within Monroe County, Pennsylvania. Project location maps are attached 
as well as a PNDI receipt. 
 
I-80 Section 17M is a 3.5-mile long roadway reconstruction including five interchanges 
traversing through three municipalities (Stroud Township, Stroudsburg Borough & East 
Stroudsburg Borough).  PennDOT is currently in the early stages of resource identification and 
alternatives development.  The project purpose is to relieve congestion, alleviate safety issues, 
and bring the roadway and structures up to current standards. The following table provides 
project information. 
 
MPMS  PNDI Search ID SR Municipalities USGS Quad(s) 

 
76357 

 
20130327397134 

 
0080, Sec 17M 

Stroud Twp, Stroudsburg 
& East Stroudsburg 

Boroughs 

Stroudsburg, PA & East 
Stroudsburg, PA 

 
Based on the PNDI reviews, potential conflicts were indicated for the above referenced project. 
To assist us in our environmental studies, we are requesting a review to ensure that the 
proposed project will not adversely affect those species or critical habitats identified under your 
agencies. 
 
If you have any questions, please do not hesitate to contact me at (215) 735-0832. Thank you 
for your assistance and attention to this matter. 
 
Sincerely, 
 
 
 
 
Christopher Salvatico, GISP 
Sr. Environmental Planner 
christopher.salvatico@aecom.com 
 
Enclosures 
Cc: File 

mailto:christopher.salvatico@aecom.com


 

 

AECOM 

1700 Market Street 

Suite 1600 

Philadelphia, PA 19103 

www.aecom.com 

215-735-0832 tel 

215-735-0883 fax 

 

April 17, 2013 
 
PA Game Commission 
Bureau of Wildlife Habitat Management 
Division of Environmental Planning and Habitat Protection 
2001 Elmerton Avenue, Harrisburg, PA. 17110-9797 
 
Subject:  PNDI Search ID: 20130327397134 

PennDOT District 5-0 
SR 0080, Section 17M - Interstate 80 Reconstruction Project 
Monroe County, Pennsylvania 

 
Dear Sir/Ma’am: 
 
On behalf of the Pennsylvania Department of Transportation (PennDOT), Engineering 
District 5-0, we are contacting you regarding the proposed SR 0080, Section 17M 
Reconstruction Project within Monroe County, Pennsylvania. Project location maps are attached 
as well as a PNDI receipt. 
 
I-80 Section 17M is a 3.5-mile long roadway reconstruction including five interchanges 
traversing through three municipalities (Stroud Township, Stroudsburg Borough & East 
Stroudsburg Borough).  PennDOT is currently in the early stages of resource identification and 
alternatives development.  The project purpose is to relieve congestion, alleviate safety issues, 
and bring the roadway and structures up to current standards. The following table provides 
project information. 
 
MPMS  PNDI Search ID SR Municipalities USGS Quad(s) 

 
76357 

 
20130327397134 

 
0080, Sec 17M 

Stroud Twp, Stroudsburg 
& East Stroudsburg 

Boroughs 

Stroudsburg, PA & East 
Stroudsburg, PA 

 
Based on the PNDI reviews, potential conflicts were indicated for the above referenced project 
for Myotis septentrionalis. To assist us in our environmental studies, we are requesting a review 
to ensure that the proposed project will not adversely affect those species or critical habitats 
identified under your agencies. 
 
If you have any questions, please do not hesitate to contact me at (215) 735-0832. Thank you 
for your assistance and attention to this matter. 
 
Sincerely, 
 
 
 
 
Christopher Salvatico, GISP 
Sr. Environmental Planner 
christopher.salvatico@aecom.com 
 
Enclosures 
Cc: File 

mailto:christopher.salvatico@aecom.com


 

 

AECOM 

1700 Market Street 

Suite 1600 

Philadelphia, PA 19103 

www.aecom.com 

215-735-0832 tel 

215-735-0883 fax 

 

April 17, 2013 
 
PA Fish and Boat Commission 
Division of Environmental Services 
450 Robinson Lane, Bellefonte, PA. 16823-7437 
 
Subject:  PNDI Search ID: 20130327397134 

PennDOT District 5-0 
SR 0080, Section 17M - Interstate 80 Reconstruction Project 
Monroe County, Pennsylvania 

 
Dear Sir/Ma’am: 
 
On behalf of the Pennsylvania Department of Transportation (PennDOT), Engineering 
District 5-0, we are contacting you regarding the proposed SR 0080, Section 17M 
Reconstruction Project within Monroe County, Pennsylvania. Project location maps are attached 
as well as a PNDI receipt. 
 
I-80 Section 17M is a 3.5-mile long roadway reconstruction including five interchanges 
traversing through three municipalities (Stroud Township, Stroudsburg Borough & East 
Stroudsburg Borough).  PennDOT is currently in the early stages of resource identification and 
alternatives development.  The project purpose is to relieve congestion, alleviate safety issues, 
and bring the roadway and structures up to current standards. The following table provides 
project information. 
 
MPMS  PNDI Search ID SR Municipalities USGS Quad(s) 

 
76357 

 
20130327397134 

 
0080, Sec 17M 

Stroud Twp, Stroudsburg 
& East Stroudsburg 

Boroughs 

Stroudsburg, PA & East 
Stroudsburg, PA 

 
Based on the PNDI reviews, potential conflicts were indicated for the above referenced project 
for Stygobromus allegheniensis. To assist us in our environmental studies, we are requesting a 
review to ensure that the proposed project will not adversely affect those species or critical 
habitats identified under your agencies. 
 
If you have any questions, please do not hesitate to contact me at (215) 735-0832. Thank you 
for your assistance and attention to this matter. 
 
Sincerely, 
 
 
 
 
Christopher Salvatico, GISP 
Sr. Environmental Planner 
christopher.salvatico@aecom.com 
 
Enclosures (including PAFBC SIR) 
Cc: File 

mailto:christopher.salvatico@aecom.com


SIR# Quad Name Data Source Search Result-Potential Species Conflict Action 

     
     
     
     
 

PFBC-DES-NDS-1 (5/2/03)  
COMMONWEALTH OF PENNSYLVANIA 

FISH AND BOAT COMMISSION 
NATURAL DIVERSITY SECTION 

SPECIES  IMPACT  REVIEW  (SIR) REQUEST  FORM 
 

A. This form provides the site information necessary to perform a computer database search for species of special concern listed 

under the Endangered Species Act of 1973, the Wild Resource Conservation Act, the Pennsylvania Fish and Boat Code or the 

Wildlife Code. 

B. Use only one form for each proposed project or location. Complete the information below and mail form to: 
 

Natural Diversity Section Division 

of Environmental Services PA Fish 

and Boat Commission 

450 Robinson Lane 

Bellefonte, PA 16823 

Fax: (814) 359-5175 
 

C. This form, a cover letter including a project narrative, and accompanying maps should be sent to the above address for 

environmental reviews that only concern reptiles, amphibians, fishes and aquatic invertebrates.  Reviews for other natural 

resources must be submitted to other appropriate agencies. 

D. The absence of recorded information from our databases and files does not necessarily imply actual conditions on site. Future 

field investigations could alter this determination. The information contained in our files is routinely updated. A review is valid 

for one year. 

E. Please send us only one (1) copy of your request – either by fax or by mail – not both. Mail is preferred to improve legibility 

of maps. Facsimile submission will not improve our response turn-around time. 

F. Allow 30 days for completion of the review from the date of PFBC receipt.  Large projects and workload may extend this 

review timeframe. 

G. In any future correspondence with us following your receipt of the SIR response, please refer to the assigned SIR number 

at the top left of our cover letter. 

H. FORMS THAT ARE NOT COMPLETED IN FULL WILL NOT BE REVIEWED. 
 

PLEASE PRINT OR TYPE:  If available, provide the potential conflict PNDI Search Number: 

PFBC response should be sent to: 

Company/Agency: 

Address: 

 
Project Description: 

Form Preparer: 

Phone (8:00 AM to 4:00 PM): 

 

Indicate if the project is: Transportation    or Non-transportation     (check one) 

Will the proposed project encroach directly or indirectly (e.g., runoff) upon wetlands or waterways? Circle one for each: 

Wetlands: Yes No Unknown Waterways: Yes No Unknown 

County: Township/Municipality: 

Name of the United States Geological Survey (U.S.G.S.) 7.5 Minute Quadrangle Map where project is located: 

Project size (in acres): 

Attach an 8.5" by 11" photocopy (DO NOT REDUCE) of the section of the U.S.G.S. Quadrangle Map which identifies the project 

location. On this map, indicate the location of the project center (if linear, depict both ends) and outline the approximate boundaries of 

the project area. 

Specify latitude/longitude of the project center. Latitude: 

Indicate latitude/longitude in degrees-minutes-seconds format only. Longitude: 

  ° /  ’/  ” N 

  ° /  ’/  ” W 
 

Three steps are needed to convert from decimal degrees to degrees-minutes-seconds: (1) Degrees will be the whole number. (2) 

To get minutes, multiply the decimal degree portion by 60. (3) Multiply the decimal minute portion by 60 to get seconds. 

Example: (Latitude) 40.93748 = 40°; 0.93748 x 60 = 56.2488’= 56’; 0.2488 x 60 = 14.928 = 15” = 40°56’15” N 

(Longitude) 75.94740 = 75°; 0.94740 x 60 = 56.844’ = 56’; 0.844 x 60 = 50.64 = 51” = 75°56’51” W 
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AECOM 

1700 Market Street 

Suite 1600 

Philadelphia, PA 19103 

www.aecom.com 

215-735-0832 tel 

215-735-0883 fax 

 

April 17, 2013 
 
PA Department of Conservation and Natural Resources 
Bureau of Forestry, Ecological Services Section 
400 Market Street 
P O Box 8552 
Harrisburg, PA 17105-8522 
 
Subject:  PNDI Search ID: 20130327397134 

PennDOT District 5-0 
SR 0080, Section 17M - Interstate 80 Reconstruction Project 
Monroe County, Pennsylvania 

 
Dear Sir/Ma’am: 
 
On behalf of the Pennsylvania Department of Transportation (PennDOT), Engineering 
District 5-0, we are contacting you regarding the proposed SR 0080, Section 17M 
Reconstruction Project within Monroe County, Pennsylvania. Project location maps are attached 
as well as a PNDI receipt. 
 
I-80 Section 17M is a 3.5-mile long roadway reconstruction including five interchanges 
traversing through three municipalities (Stroud Township, Stroudsburg Borough & East 
Stroudsburg Borough).  PennDOT is currently in the early stages of resource identification and 
alternatives development.  The project purpose is to relieve congestion, alleviate safety issues, 
and bring the roadway and structures up to current standards. The following table provides 
project information. 
 
MPMS  PNDI Search ID SR Municipalities USGS Quad(s) 

 
76357 

 
20130327397134 

 
0080, Sec 17M 

Stroud Twp, Stroudsburg 
& East Stroudsburg 

Boroughs 

Stroudsburg, PA & East 
Stroudsburg, PA 

 
Based on the PNDI reviews, potential conflicts were indicated for the above referenced project 
for Polygonum ramosissimum & Satyrodes eurydice. To assist us in our environmental studies, 
we are requesting a review to ensure that the proposed project will not adversely affect those 
species or critical habitats identified under your agencies. 
 
If you have any questions, please do not hesitate to contact me at (215) 735-0832. Thank you 
for your assistance and attention to this matter. 
 
Sincerely, 
 
 
 
 
Christopher Salvatico, GISP 
Sr. Environmental Planner 
christopher.salvatico@aecom.com 
 
Enclosures 
Cc: File 

mailto:christopher.salvatico@aecom.com
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PNDI Project Environmental Review Receipt Project Search ID: 20130327397134

Page 1 of 5

1. PROJECT INFORMATION
Project Name: Interstate 80
Date of review: 3/27/2013 2:10:17 PM
Project Category: Transportation,Road -- construction/alignment (New Roads,
Interchanges(including ramps) staging areas)
Project Area: 417.0 acres
County: Monroe Township/Municipality: Stroudsburg,East Stroudsburg,Stroud
Quadrangle Name: STROUDSBURG ~ ZIP Code: 18301,18360
Decimal Degrees: 40.987673 N, -75.197467 W
Degrees Minutes Seconds: 40° 59' 15.6" N, -75° 11' 50.9" W

2. SEARCH RESULTS
Agency Results Response
PA Game Commission Potential Impact FURTHER REVIEW IS REQUIRED,

See Agency Response
PA Department of Conservation
and Natural Resources

Potential Impact FURTHER REVIEW IS REQUIRED,
See Agency Response

PA Fish and Boat Commission Potential Impact FURTHER REVIEW IS REQUIRED,
See Agency Response

U.S. Fish and Wildlife Service Potential Impact FURTHER REVIEW IS REQUIRED,
See Agency Response

As summarized above, Pennsylvania Natural Diversity Inventory (PNDI) records indicate there may be potential
impacts to threatened and endangered and/or special concern species and resources within the project area. If
the response above indicates "No Further Review Required" no additional communication with the respective
agency is required. If the response is "Further Review Required" or "See Agency Response," refer to the
appropriate agency comments below. Please see the DEP Information Section of this receipt if a PA Department
of Environmental Protection Permit is required.



PNDI Project Environmental Review Receipt Project Search ID: 20130327397134

Page 2 of 5

Note that regardless of PNDI search results, projects requiring a Chapter 105 DEP individual permit or GP 5, 6,
7, 8, 9 or 11 in certain counties (Adams, Berks, Bucks, Carbon, Chester, Cumberland, Delaware, Lancaster,
Lebanon, Lehigh, Monroe, Montgomery, Northampton, Schuylkill and York) must comply with the bog turtle
habitat screening requirements of the PASPGP.

RESPONSE TO QUESTION(S) ASKED
Q1: "Will the entire project area (including any discharge), plus a 300 feet buffer around the project area, all
occur in or on an existing building, parking lot, driveway, road, road shoulder, street, runway, paved area,
railroad bed, maintained (periodically mown) lawn, crop agriculture field or maintained orchard?"
Your answer is: 2. No

Q2: Will the entire project occur within an existing building, parking lot, driveway, road, street, or maintained
(periodically mowed) lawn?
Your answer is: 2. No

3. AGENCY COMMENTS
Regardless of whether a DEP permit is necessary for this proposed project, any potential impacts to threatened
and endangered species and/or special concern species and resources must be resolved with the appropriate
jurisdictional agency. In some cases, a permit or authorization from the jurisdictional agency may be needed if
adverse impacts to these species and habitats cannot be avoided.

These agency determinations and responses are valid for two years (from the date of the review), and are
based on the project information that was provided, including the exact project location; the project type,
description, and features; and any responses to questions that were generated during this search. If any of the
following change: 1) project location, 2) project size or configuration, 3) project type, or 4) responses to the
questions that were asked during the online review, the results of this review are not valid, and the review must
be searched again via the PNDI Environmental Review Tool and resubmitted to the jurisdictional agencies. The
PNDI tool is a primary screening tool, and a desktop review may reveal more or fewer impacts than what is listed
on this PNDI receipt. The jursidictional agencies strongly advise against conducting surveys for the species
listed on the receipt prior to consultation with the agencies.

PA Game Commission
RESPONSE: Further review of this project is necessary to resolve the potential impacts(s). Please send
project information to this agency for review (see WHAT TO SEND).

PGC Species: (Note: The PNDI tool is a primary screening tool, and a desktop review may
reveal more or fewer species than what is listed below.)
Scientific Name: Myotis septentrionalis
Common Name:   Northern Myotis
Current Status:    Special Concern Species*
Proposed Status:   Special Concern Species*

PA Department of Conservation and Natural Resources
RESPONSE: Further review of this project is necessary to resolve the potential impacts(s). Please send



PNDI Project Environmental Review Receipt Project Search ID: 20130327397134

Page 3 of 5

project information to this agency for review (see WHAT TO SEND).

DCNR Species: (Note: The PNDI tool is a primary screening tool, and a desktop review may
reveal more or fewer species than what is listed below. After desktop review, if a botanical
survey is required by DCNR, we recommend the DCNR Botanical Survey Protocols, available
here: http://www.gis.dcnr.state.pa.us/hgis-er/PNDI_DCNR.aspx.)
Scientific Name: Polygonum ramosissimum
Common Name:   Bushy Knotweed
Current Status:    Special Concern Species*
Proposed Status:   Special Concern Species*

Scientific Name: Satyrodes eurydice
Common Name:   Eyed Brown
Current Status:    Special Concern Species*
Proposed Status:   Special Concern Species*

PA Fish and Boat Commission
RESPONSE: Further review of this project is necessary to resolve the potential impacts(s). Please send
project information to this agency for review (see WHAT TO SEND).

PFBC Species: (Note: The PNDI tool is a primary screening tool, and a desktop review may
reveal more or fewer species than what is listed below.)
Scientific Name: Stygobromus allegheniensis
Common Name:   Allegheny Cave Amphipod
Current Status:    Special Concern Species*
Proposed Status:   Special Concern Species*

U.S. Fish and Wildlife Service
RESPONSE: Further review of this project is necessary to resolve the potential impacts(s). Please send
project information to this agency for review (see WHAT TO SEND).

* Special Concern Species or Resource - Plant or animal species classified as rare, tentatively undetermined or
candidate as well as other taxa of conservation concern, significant natural communities, special concern
populations (plants or animals) and unique geologic features.
** Sensitive Species - Species identified by the jurisdictinal agency as collectible, having economic value, or
being susceptible to decline as a result of visitation.

WHAT TO SEND TO JURISDICTIONAL AGENCIES

If project information was requested by one or more of the agencies above, send the following information
to the agency(s) seeking this information (see AGENCY CONTACT INFORMATION).
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Check-list of Minimum Materials to be submitted:

____SIGNED copy of this Project Environmental Review Receipt
____Project narrative with a description of the overall project, the work to be performed, current physical
characteristics of the site and acreage to be impacted.
____Project location information (name of USGS Quadrangle, Township/Municipality, and County)
____USGS 7.5-minute Quadrangle with project boundary clearly indicated, and quad name on the map

The inclusion of the following information may expedite the review process.
____A basic site plan(particularly showing the relationship of the project to the physical features such as
wetlands, streams, ponds, rock outcrops, etc.)
____Color photos keyed to the basic site plan (i.e. showing on the site plan where and in what direction each
photo was taken and the date of the photos)
____Information about the presence and location of wetlands in the project area, and how this was determined
(e.g., by a qualified wetlands biologist), if wetlands are present in the project area, provide project plans showing
the location of all project features, as well as wetlands and streams

4. DEP INFORMATION
The Pa Department of Environmental Protection (DEP) requires that a signed copy of this receipt, along with any
required documentation from jurisdictional agencies concerning resolution of potential impacts, be submitted with
applications for permits requiring PNDI review. For cases where a "Potential Impact" to threatened and
endangered species has been identified before the application has been submitted to DEP, the application
should not be submitted until the impact has been resolved. For cases where "Potential Impact" to special
concern species and resources has been identified before the application has been submitted, the application
should be submitted to DEP along with the PNDI receipt. The PNDI Receipt should also be submitted to the
appropriate agency according to directions on the PNDI Receipt. DEP and the jurisdictional agency will work
together to resolve the potential impact(s). See the DEP PNDI policy at http://www.naturalheritage.state.pa.us.
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5. ADDITIONAL INFORMATION
The PNDI environmental review website is a preliminary screening tool. There are often delays in updating
species status classifications. Because the proposed status represents the best available information regarding
the conservation status of the species, state jurisdictional agency staff give the proposed statuses at least the
same consideration as the current legal status. If surveys or further information reveal that a threatened and
endangered and/or special concern species and resources exist in your project area, contact the appropriate
jurisdictional agency/agencies immediately to identify and resolve any impacts.

For a list of species known to occur in the county where your project is located, please see the species lists by
county found on the PA Natural Heritage Program (PNHP) home page (www.naturalheritage.state.pa.us). Also
note that the PNDI Environmental Review Tool only contains information about species occurrences that have
actually been reported to the PNHP.

6. AGENCY CONTACT INFORMATION
PA Department of Conservation and
Natural Resources
Bureau of Forestry, Ecological Services Section
400 Market Street, PO Box 8552, Harrisburg, PA.
17105-8552
Fax:(717) 772-0271

PA Fish and Boat Commission
Division of Environmental Services
450 Robinson Lane, Bellefonte, PA. 16823-7437
NO Faxes Please

U.S. Fish and Wildlife Service
Endangered Species Section
315 South Allen Street, Suite 322, State College, PA.
16801-4851
NO Faxes Please.

PA Game Commission
Bureau of Wildlife Habitat Management
Division of Environmental Planning and Habitat Protection
2001 Elmerton Avenue, Harrisburg, PA. 17110-9797
Fax:(717) 787-6957

7. PROJECT CONTACT INFORMATION

Name:______________________________________________________________
Company/Business Name:______________________________________________
Address:____________________________________________________________
City, State, Zip:_______________________________________________________
Phone:(_____)_________________________Fax:(______)___________________
Email:_____________________________________________________________

8. CERTIFICATION
I certify that ALL of the project information contained in this receipt (including project location, project
size/configuration, project type, answers to questions) is true, accurate and complete. In addition, if the project
type, location, size or configuration changes, or if the answers to any questions that were asked during this
online review change, I agree to re-do the online environmental review.

__________________________________________    _______________________
       applicant/project proponent signature                                      date
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April 23, 2013 PNDI Number: 20130327397134 

 

Mr. Christopher Salvatico 

AECOM 

1700 Market Street, Suite 1600 

Philadelphia, PA 19103 

 

PNDI Number: 20130327397134 

Re: SR 80, Section 17M – Interstate 80 Reconstruction 

Stroud, East Stroudsburg, and Stroudsburg Borough/Townships, Monroe County, PA 

 

Dear Mr. Salvatico, 

 

Thank you for submitting the Pennsylvania Natural Diversity Inventory (PNDI) Environmental 

Review Receipt Number 20130327397134 for review.  The Pennsylvania Game Commission 

(PGC) screened this project for potential impacts to species and resources of concern under PGC 

responsibility, which includes birds and mammals only. 

 

Potential Impact Anticipated 

PNDI records indicate species or resources of concern are located in the vicinity of the project.  

The PGC has received and thoroughly reviewed the information that you provided to this office, 

as well as PNDI data, and has determined that there are no known occurrences of state listed 

threatened or endangered bird or mammal species associated with your project.  However, 

potential impacts to species of special concern may be associated with your project, and as a 

result, additional measures are recommended to avoid potential impacts to the species listed 

below. 

 

Conservation Measure 

The following is a mammal species of special concern, and therefore, are not a target species for 

a survey: 

Scientific Name Common Name 

Myotis septentrionalis Northern Long-eared Bat 

However, because of their ecological significance, the following seasonal timber restriction is 

suggested to avoid potential impacts to roosting and foraging northern long-eared bats:  All trees 

or dead snags greater than 5 inches in diameter at breast height that need to be harvested to 

 

  

ADMINISTRATIVE BUREAUS: 
 
 

ADMINISTRATION.…………………717-787-5670 
     HUMAN RESOURCES………....717-787-7836 
     FISCAL MANAGEMENT.……....717-787-7314 
     CONTRACTS AND 
     PROCUREMENT.……………….717-787-6594 
     LICENSING.……………………...717-787-2084 
     OFFICE SERVICES.…………….717-787-2116 
WILDLIFE MANAGEMENT.………..717-787-5529 
INFORMATION & EDUCATION…...717-787-6286 
WILDLIFE PROTECTION.………....717-783-6526 
WILDLIFE HABITAT 
MANAGEMENT..…………………….717-787-6818 
     REAL ESTATE DIVISION.………717-787-6568 
AUTOMATED TECHNOLOGY 
SERVICES.…………………………...717-787-4076 
 

www.pgc.state.pa.us  

 
 

COMMONWEALTH OF PENNSYLVANIA 

Pennsylvania Game Commission 

2001 ELMERTON AVENUE 

HARRISBURG, PA 17110-9797 
 

“To manage all wild birds, mammals and their habitats 
for current and future generations.” 

 Division of Environmental 
Planning and Habitat 

Protection 

 

717-783-5957  

http://www.pgc.state.pa.us/


Mr. Salvatico -2- April 23, 2013 

 

 

facilitate the project (including any access roads or off - R.O.W. work spaces) shall be cut 

between November 1 and March 31. 

 

This response represents the most up-to-date summary of the PNDI data files and is valid for two 

(2) years from the date of this letter.  An absence of recorded information does not necessarily 

imply actual conditions on site.  Should project plans change or additional information on listed 

or proposed species become available, this determination may be reconsidered. 

 

Should the proposed work continue beyond the period covered by this letter, please resubmit the 

project to this agency as an “Update” (including an updated PNDI receipt, project narrative and 

accurate map).  If the proposed work has not changed and no additional information concerning 

listed species is found, the project will be cleared for PNDI requirements under this agency for 

two additional years. 

 

This finding applies to impacts to birds and mammals only.  To complete your review of state 

and federally-listed threatened and endangered species and species of special concern, please be 

sure that the U.S. Fish and Wildlife Service, the PA Department of Conservation and Natural 

Resources, and/or the PA Fish and Boat Commission have been contacted regarding this project 

as directed by the online PNDI ER Tool found at www.naturalheritage.state.pa.us. 

 

Sincerely, 

 
Tracey Librandi Mumma 

Division of Environmental Planning & Habitat Protection 

Bureau of Wildlife Habitat Management 

Phone: 717-787-4250, Extension 3614 

Fax: 717-787-6957 

E-mail:tlibrandi@pa.gov 

 

A PNHP Partner 

 

 

 

 

 

 

 

TLM/tlm 

 

http://www.naturalheritage.state.pa.us/
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April 23, 2013  PNDI Number: 20130327397134  

       

Christopher Salvatico  

AECOM, Inc. 

1700 Market Street, Suite 1600 

Philadelphia, PA 19103    

Email: christopher.salvatico@aecom.com (Hard copy not to follow) 

 

Re: Interstate 80 (widening and improvement project) 

Borough of Stroudsburg, East Stroudsburg Township, Stroud Township, Monroe County, PA 

 

Dear Mr. Salvatico, 

 

Thank you for the submission of the Pennsylvania Natural Diversity Inventory (PNDI) Environmental Review 

Receipt Number 20130327397134 for review.  PA Department of Conservation and Natural Resources screened 

this project for potential impacts to species and resources of concern under DCNR’s responsibility, which includes 

plants, terrestrial invertebrates, natural communities, and geologic features only.   

 

No Impact Anticipated  

 

PNDI records indicate species or resources under DCNR’s jurisdiction are located in the vicinity of the project.  

However, based on the information you submitted concerning the nature of the project, the immediate location, and 

our detailed resource information, DCNR has determined that no impact is likely.  No further coordination with our 

agency is needed for this project. As a voluntary measure, please clean all construction equipment before it is 

brought on site; this will remove invasive plant seeds from the equipment that has been picked up from other sites 

and will help control invasive plant spread into adjacent riparian and woodland habitats. As a voluntary measure, if 

revegetating an area, please use seed mixtures that do not contain invasive species, including crown vetch. 

 

Conservation Measure—Voluntary Action 

The following species of concern is known to occur in the area and potential habitat exists in the area; however, 

this species is not listed in PA: A conservation measure is suggested to be mindful of the potential presence of 

the following species that may utilize the following habitats: 

 

 Lethe eurydice (eyed brown)–habitat is open sedge meadows, freshwater meadows, slow-moving streams, 

and cord-grass swales-for more information, please see  

http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Satyrodes+eurydice 

 

This response represents the most up-to-date review of the PNDI data files and is valid for two years only. If 

project plans change or more information on listed or proposed species becomes available, our determination may 

be reconsidered. For PNDI project updates, please see the PNHP website at www.naturalheritage.state.pa.us for 

guidance. As a reminder, this finding applies to potential impacts under DCNR’s jurisdiction only. Visit the PNHP 

website for directions on contacting the Commonwealth’s other resource agencies for environmental review. 

Should you have any questions or concerns, please don’t hesitate to contact me at 717.705.2819 or c-

frsechle@pa.gov.
 

 

 

 

 

 

 

 

 

 

 

mailto:christopher.salvatico@aecom.com
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Satyrodes+eurydice
http://www.naturalheritage.state.pa.us/
mailto:c-frsechle@pa.gov
mailto:c-frsechle@pa.gov


 
 

BUREAU OF FORESTRY 
 

conserve   sustain   enjoy 
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An Equal Opportunity Employer     dcnr.state.pa.us     Printed on Recycled Paper 

 

Sincerely,   

 

 
Frederick C. Sechler, Jr, Ecological Information Specialist 

Pennsylvania Natural Heritage Program 

Bureau of Forestry, Ecological Services Section 

 

 

        

 
Rebecca H. Bowen, Section Chief 

Pennsylvania Natural Heritage Program 

Bureau of Forestry, Ecological Services Section 
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ALTERNATIVE NAME: Alternative A

APPROX. ITEM UNIT TOTAL NOTES

QUANTITY UNIT DESCRIPTION PRICE ITEM COST

340999 CY CLASS 1 EXCAVATION $7.00 $2,386,993

340999 CY COMMON BORROW EXCAVATION $6.00 $2,045,994

855302 CY FOREIGN BORROW EXCAVATION $8.00 $6,842,416

228143 SY FULL DEPTH PAVEMENT CONSTRUCTION - SR 80 $74.00 $16,882,582

152642 SY FULL DEPTH PAVEMENT CONSTRUCTION - RAMPS $74.00 $11,295,508

71779 SY FULL DEPTH PAVEMENT CONSTRUCTION - SIDE ROADS $74.00 $5,311,646

31679 GAL BITUMINOUS TACK COAT - SR 80, RAMPS, & SIDE ROADS $1.50 $47,519

77883 LF GUIDE RAIL $10.00 $778,833

21190 LF CONCRETE GLARE SCREEN $50.00 $1,059,490

ROADWAY SUBTOTAL $46,651,000

1 EA BRIDGES AND RETAINING WALLS $253,569,550

STRUCTURES SUBTOTAL $253,569,550

CONCEPTUAL QUANTITY SUBTOTAL $300,220,550

DRAINAGE 5% $2,332,550 % of Roadway

IMPACT ATTENUATORS 1% $466,510 % of Roadway

MAINTENANCE AND PROTECTION OF TRAFFIC 10% $4,665,100 % of Roadway

EROSION AND SEDIMENT CONTROL 2% $933,020 % of Roadway

STORM WATER MANAGEMENT 2% $933,020 % of Roadway

PAVEMENT MARKINGS, SIGNS AND DELINEATORS 5% $2,332,550 % of Roadway

HIGHWAY LIGHTING 0% $0 % of Roadway

TRAFFIC SIGNALS 5% $2,332,550 % of Roadway

OTHER SUBTOTAL $314,215,850

INFLATION (12 YEARS (2025) @3%) 1.426 $447,996,669

CONSTRUCTION SERVICES (CE&I) 10% $44,799,667

CONSTRUCTION CONSULTATION 2% $8,959,933

CONTINGENCY 15% $67,199,500

CONSTRUCTION TOTAL $568,956,000

RIGHT-OF-WAY TOTAL 20% $9,331,000 % of Pavement

UTILITIES TOTAL 2% $934,000 % of Pavement

DESIGN TOTAL 10% $56,896,000 % of Construction

NOTE: Transportation Management Plan (MPT/ITS) includes the following:

Maintenance and Protection of Traffic

Other corridor signal enhancements

ITS relocations/system expansion

ITS for use during construction as part of TMP

CONCEPTUAL PHASE I COST ESTIMATE

Pennsylvania Department of Transportation, District 5-0

Agreement No. E02656, Monroe County

I-80 Reconstruction

OTHER

ROADWAY

STRUCTURES

ALTERNATIVES ANALYSIS PHASE 1 



ALTERNATIVE NAME: Alternative B

APPROX. ITEM UNIT TOTAL NOTES

QUANTITY UNIT DESCRIPTION PRICE ITEM COST

372300 CY CLASS 1 EXCAVATION $7.00 $2,606,100

372300 CY COMMON BORROW EXCAVATION $6.00 $2,233,800

860965 CY FOREIGN BORROW EXCAVATION $8.00 $6,887,720

219346 SY FULL DEPTH PAVEMENT CONSTRUCTION - SR 80 $74.00 $16,231,604

150333 SY FULL DEPTH PAVEMENT CONSTRUCTION - RAMPS $74.00 $11,124,642

65395 SY FULL DEPTH PAVEMENT CONSTRUCTION - SIDE ROADS $74.00 $4,839,230

30455 GAL BITUMINOUS TACK COAT - SR 80, RAMPS, & SIDE ROADS $1.50 $45,683

67472 LF GUIDE RAIL $10.00 $674,718

19664 LF CONCRETE GLARE SCREEN $50.00 $983,196

ROADWAY SUBTOTAL $45,627,000

1 EA BRIDGES AND RETAINING WALLS $263,752,250

STRUCTURES SUBTOTAL $263,752,250

CONCEPTUAL QUANTITY SUBTOTAL $309,379,250

DRAINAGE 5% $2,281,350 % of Pavement

IMPACT ATTENUATORS 1% $456,270 % of Pavement

MAINTENANCE AND PROTECTION OF TRAFFIC 10% $4,562,700 % of Pavement

EROSION AND SEDIMENT CONTROL 2% $912,540 % of Pavement

STORM WATER MANAGEMENT 2% $912,540 % of Pavement

PAVEMENT MARKINGS, SIGNS AND DELINEATORS 5% $2,281,350 % of Pavement

HIGHWAY LIGHTING 0% $0 % of Pavement

TRAFFIC SIGNALS 5% $2,281,350 % of Pavement

OTHER SUBTOTAL $323,067,350

INFLATION (12 YEARS (2025) @3%) 1.426 460,616,791

CONSTRUCTION SERVICES (CE&I) 10% 46,061,679

CONSTRUCTION CONSULTATION 2% 9,212,336

CONTINGENCY 15% 69,092,519

CONSTRUCTION TOTAL $584,984,000

RIGHT-OF-WAY TOTAL 20% $9,126,000 % of Pavement

UTILITIES TOTAL 2% $913,000 % of Pavement

DESIGN TOTAL 10% $58,499,000 % of Construction

NOTE: Transportation Management Plan (MPT/ITS) includes the following:

Maintenance and Protection of Traffic

Other corridor signal enhancements

ITS relocations/system expansion

ITS for use during construction as part of TMP

CONCEPTUAL PHASE I COST ESTIMATE

Pennsylvania Department of Transportation, District 5-0

Agreement No. E02656, Monroe County

I-80 Reconstruction

OTHER

STRUCTURES

ROADWAY

ALTERNATIVES ANALYSIS PHASE 1 



ALTERNATIVE NAME: Alternative C

APPROX. ITEM UNIT TOTAL NOTES

QUANTITY UNIT DESCRIPTION PRICE ITEM COST

329614 CY CLASS 1 EXCAVATION $7.00 $2,307,298

329614 CY COMMON BORROW EXCAVATION $6.00 $1,977,684

719382 CY FOREIGN BORROW EXCAVATION $8.00 $5,755,056

239083 SY FULL DEPTH PAVEMENT CONSTRUCTION - SR 80 $74.00 $17,692,142

170988 SY FULL DEPTH PAVEMENT CONSTRUCTION - RAMPS $74.00 $12,653,112

68624 SY FULL DEPTH PAVEMENT CONSTRUCTION - SIDE ROADS $74.00 $5,078,176

33509 GAL BITUMINOUS TACK COAT - SR 80, RAMPS, & SIDE ROADS $1.50 $50,264

75281 LF GUIDE RAIL $10.00 $752,805

21190 LF CONCRETE GLARE SCREEN $50.00 $1,059,490

ROADWAY SUBTOTAL $47,327,000

1 EA BRIDGES AND RETAINING WALLS $259,155,050

STRUCTURES SUBTOTAL $259,155,050

CONCEPTUAL QUANTITY SUBTOTAL $306,482,050

DRAINAGE 5% $2,366,350 % of Pavement

IMPACT ATTENUATORS 1% $473,270 % of Pavement

MAINTENANCE AND PROTECTION OF TRAFFIC 10% $4,732,700 % of Pavement

EROSION AND SEDIMENT CONTROL 2% $946,540 % of Pavement

STORM WATER MANAGEMENT 2% $946,540 % of Pavement

PAVEMENT MARKINGS, SIGNS AND DELINEATORS 5% $2,366,350 % of Pavement

HIGHWAY LIGHTING 0% $0 % of Pavement

TRAFFIC SIGNALS 5% $2,366,350 % of Pavement

OTHER SUBTOTAL $320,680,150

INFLATION (12 YEARS (2025) @3%) 1.426 457,213,215

CONSTRUCTION SERVICES (CE&I) 10% 45,721,322

CONSTRUCTION CONSULTATION 2% 9,144,264

CONTINGENCY 15% 68,581,982

CONSTRUCTION TOTAL $580,661,000

RIGHT-OF-WAY TOTAL 20% $9,466,000 % of Pavement

UTILITIES TOTAL 2% $947,000 % of Pavement

DESIGN TOTAL 10% $58,067,000 % of Construction

NOTE: Transportation Management Plan (MPT/ITS) includes the following:

Maintenance and Protection of Traffic

Other corridor signal enhancements

ITS relocations/system expansion

ITS for use during construction as part of TMP

CONCEPTUAL PHASE I COST ESTIMATE

Pennsylvania Department of Transportation, District 5-0

Agreement No. E02656, Monroe County

I-80 Reconstruction

OTHER

STRUCTURES

ROADWAY

ALTERNATIVES ANALYSIS PHASE 1 



ALTERNATIVE NAME: Alternative F

APPROX. ITEM UNIT TOTAL NOTES

QUANTITY UNIT DESCRIPTION PRICE ITEM COST

1033818 CY CLASS 1 EXCAVATION $7.00 $7,236,726

1033818 CY COMMON BORROW EXCAVATION $6.00 $6,202,908

91461 CY FOREIGN BORROW EXCAVATION $8.00 $731,688

244351 SY FULL DEPTH PAVEMENT CONSTRUCTION - SR 80 $74.00 $18,081,974

206132 SY FULL DEPTH PAVEMENT CONSTRUCTION - RAMPS $74.00 $15,253,768

66625 SY FULL DEPTH PAVEMENT CONSTRUCTION - SIDE ROADS $74.00 $4,930,250

36198 GAL BITUMINOUS TACK COAT - SR 80, RAMPS, & SIDE ROADS $1.50 $54,297

82323 LF GUIDE RAIL $10.00 $823,233

23730 LF CONCRETE GLARE SCREEN $50.00 $1,186,483

ROADWAY SUBTOTAL $54,502,000

1 EA BRIDGES AND RETAINING WALLS $228,898,500

STRUCTURES SUBTOTAL $228,898,500

CONCEPTUAL QUANTITY SUBTOTAL $283,400,500

DRAINAGE 5% $2,725,100 % of Pavement

IMPACT ATTENUATORS 1% $545,020 % of Pavement

MAINTENANCE AND PROTECTION OF TRAFFIC 10% $5,450,200 % of Pavement

EROSION AND SEDIMENT CONTROL 2% $1,090,040 % of Pavement

STORM WATER MANAGEMENT 2% $1,090,040 % of Pavement

PAVEMENT MARKINGS, SIGNS AND DELINEATORS 5% $2,725,100 % of Pavement

HIGHWAY LIGHTING 0% $0 % of Pavement

TRAFFIC SIGNALS 5% $2,725,100 % of Pavement

OTHER SUBTOTAL $299,751,100

INFLATION (12 YEARS (2025) @3%) 1.426 427,373,394

CONSTRUCTION SERVICES (CE&I) 10% 42,737,339

CONSTRUCTION CONSULTATION 2% 8,547,468

CONTINGENCY 15% 64,106,009

CONSTRUCTION TOTAL $542,765,000

RIGHT-OF-WAY TOTAL 20% $10,901,000 % of Pavement

UTILITIES TOTAL 2% $1,091,000 % of Pavement

DESIGN TOTAL 10% $54,277,000 % of Construction

NOTE: Transportation Management Plan (MPT/ITS) includes the following:

Maintenance and Protection of Traffic

Other corridor signal enhancements

ITS relocations/system expansion

ITS for use during construction as part of TMP
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CONCEPTUAL PHASE I COST ESTIMATE
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Agreement No. E02656, Monroe County
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ROADWAY

ALTERNATIVES ANALYSIS PHASE 1 



ALTERNATIVE NAME: Alternative G

APPROX. ITEM UNIT TOTAL NOTES

QUANTITY UNIT DESCRIPTION PRICE ITEM COST

1033818 CY CLASS 1 EXCAVATION $7.00 $7,236,726

1033818 CY COMMON BORROW EXCAVATION $6.00 $6,202,908

91461 CY FOREIGN BORROW EXCAVATION $8.00 $731,688

244351 SY FULL DEPTH PAVEMENT CONSTRUCTION - SR 80 $74.00 $18,081,974

203959 SY FULL DEPTH PAVEMENT CONSTRUCTION - RAMPS $74.00 $15,092,966

62595 SY FULL DEPTH PAVEMENT CONSTRUCTION - SIDE ROADS $74.00 $4,632,030

35763 GAL BITUMINOUS TACK COAT - SR 80, RAMPS, & SIDE ROADS $1.50 $53,645

81361 LF GUIDE RAIL $10.00 $813,606

23730 LF CONCRETE GLARE SCREEN $50.00 $1,186,483

ROADWAY SUBTOTAL $54,033,000

1 EA BRIDGES AND RETAINING WALLS $225,311,950

STRUCTURES SUBTOTAL $225,311,950

CONCEPTUAL QUANTITY SUBTOTAL $279,344,950

DRAINAGE 5% $2,701,650 % of Pavement

IMPACT ATTENUATORS 1% $540,330 % of Pavement

MAINTENANCE AND PROTECTION OF TRAFFIC 10% $5,403,300 % of Pavement

EROSION AND SEDIMENT CONTROL 2% $1,080,660 % of Pavement

STORM WATER MANAGEMENT 2% $1,080,660 % of Pavement

PAVEMENT MARKINGS, SIGNS AND DELINEATORS 5% $2,701,650 % of Pavement

HIGHWAY LIGHTING 0% $0 % of Pavement

TRAFFIC SIGNALS 5% $2,701,650 % of Pavement

OTHER SUBTOTAL $295,554,850

INFLATION (12 YEARS (2025) @3%) 1.426 421,390,545

CONSTRUCTION SERVICES (CE&I) 10% 42,139,055

CONSTRUCTION CONSULTATION 2% 8,427,811

CONTINGENCY 15% 63,208,582

CONSTRUCTION TOTAL $535,166,000

RIGHT-OF-WAY TOTAL 20% $10,807,000 % of Pavement

UTILITIES TOTAL 2% $1,081,000 % of Pavement

DESIGN TOTAL 10% $53,517,000 % of Construction

NOTE: Transportation Management Plan (MPT/ITS) includes the following:

Maintenance and Protection of Traffic

Other corridor signal enhancements

ITS relocations/system expansion

ITS for use during construction as part of TMP

OTHER

CONCEPTUAL PHASE I COST ESTIMATE

Pennsylvania Department of Transportation, District 5-0

Agreement No. E02656, Monroe County

I-80 Reconstruction

STRUCTURES

ROADWAY

ALTERNATIVES ANALYSIS PHASE 1 



I-80 Reconstruction 

Bridge Cost Estimate Unit Cost ($/SF): 550

Bridge SF Cost SF Cost SF Cost SF Cost SF Cost

611 Connector/I-80 13285 $7,306,750 10463 $5,754,650 17506 $9,628,300 12920 $7,106,000 12920 $7,106,000

611 Connector/Access Rd 3452 $1,898,600 2710 $1,490,500 3452 $1,898,600 0 $0 0 $0

611/Access Rd 5420 $2,981,000 5420 $2,981,000 5420 $2,981,000 0 $0 0 $0

I-80/Bridge St & Pocono Crk* 100402 $55,221,100 105000 $57,750,000 100402 $55,221,100 86758 $47,716,900 86758 $47,716,900

Ramp G/I-80 14236 $7,829,800 18051 $9,928,050 14520 $7,986,000 47863 $26,324,650 47863 $26,324,650

Ramp F/I-80 24545 $13,499,750 23224 $12,773,200 29040 $15,972,000 0 $0 0 $0

209/Main St 7226 $3,974,300 9849 $5,416,950 16356 $8,995,800 8874 $4,880,700 8874 $4,880,700

I-80/Main St 25950 $14,272,500 33567 $18,461,850 37459 $20,602,450 24803 $13,641,650 24814 $13,647,700

I-80/Dreher Ave 9530 $5,241,500 8549 $4,701,950 8830 $4,856,500 9577 $5,267,350 9435 $5,189,250

I-80/McMichaels Creek 65200 $35,860,000 65200 $35,860,000 65200 $35,860,000 37994 $20,896,700 37994 $20,896,700

191/I-80 12008 $6,604,400 12008 $6,604,400 12008 $6,604,400 11673 $6,420,150 11673 $6,420,150

191/McMichaels Creek 10303 $5,666,650 10303 $5,666,650 10303 $5,666,650 9389 $5,163,950 9389 $5,163,950

I-80/Brodhead Creek 67115 $36,913,250 67115 $36,913,250 67115 $36,913,250 58740 $32,307,000 58740 $32,307,000

Ramp C/Main St On-Ramp 0 $0 30906 $16,998,300 0 $0 9643 $5,303,650 9643 $5,303,650

611/611 Connector 0 $0 0 $0 0 $0 8007 $4,403,850 8007 $4,403,850

611/I-80 On Ramp 0 $0 0 $0 0 $0 6390 $3,514,500 0 $0

I-80/Ramp F 0 $0 0 $0 0 $0 24397 $13,418,350 24397 $13,418,350

Ramp G/Ramp F 0 $0 0 $0 0 $0 3524 $1,938,200 3524 $1,938,200

Ramp L Viaduct 25179 $13,848,450

Total Bridge Cost: $211,118,050 $221,300,750 $213,186,050 $198,303,600 $194,717,050

* Note: Cost represents total of three adjacent structures 

Wall Height: 15 (assume 15' height throughout project)

Retaining Wall Cost Estimate Unit Cost ($/SF): 140

Retaining Wall LF Cost LF Cost LF Cost LF Cost LF Cost

Western Limit to 303 2900 $6,090,000 2900 $6,090,000 2900 $6,090,000 908 $1,906,800 908 $1,906,800

303 to Bridge St 2293 $4,815,300 2293 $4,815,300 2293 $4,815,300 1220 $2,562,000 1220 $2,562,000

Bridge St to 304 2300 $4,830,000 2300 $4,830,000 2300 $4,830,000 1150 $2,415,000 1150 $2,415,000

Interchange 304 and Rt 209 4674 $9,815,400 4674 $9,815,400 6349 $13,332,900 4143 $8,700,300 4143 $8,700,300

304 to Main St 3500 $7,350,000 3500 $7,350,000 3500 $7,350,000 2600 $5,460,000 2600 $5,460,000

Main St to Dreher Ave 510 $1,071,000 510 $1,071,000 510 $1,071,000 510 $1,071,000 510 $1,071,000

Dreher Ave to McMichaels 408 $856,800 408 $856,800 408 $856,800 408 $856,800 408 $856,800

McMichaels to 191 1160 $2,436,000 1160 $2,436,000 1160 $2,436,000 1160 $2,436,000 1160 $2,436,000

191 to Brodhead 2470 $5,187,000 2470 $5,187,000 2470 $5,187,000 2470 $5,187,000 2470 $5,187,000

Total Retaining Wall Cost: $42,451,500 $42,451,500 $45,969,000 $30,594,900 $30,594,900

Total Cost (Bridge & Ret. Wall): $253,569,550 $263,752,250 $259,155,050 $228,898,500 $225,311,950

Alternate 1A Alternate 1B Alternate 1C Alternate 1F Alternate 1G

Alternate 1A Alternate 1B Alternate 1C Alternate 1F Alternate 1G
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I-80 RECONSTRUCTION
Alt H AM Peak

I-80 SEGMENT / RAMP DIR ANALYSIS TYPE
EXISTING 

2013 
VOLUME

EXISTING 
ALT H 

VOLUME
NOTES

GROWTH 
RATE

ALT H 
2025 

VOLUME

ALT H 
2045 

VOLUME

Eastbound I-80 (West of Int 303) EB FREEWAY SEGMENT 1516 1457 Balance from West 0.02 1848 2746

Int 303 (EB Exit to PA611 Connector) EB DIVERGE 165 179 (Int 303 EB Exit) + (20% of 33% Int 302 EB Exit - Use Right Turn Vol onto PA611) 0.02 227 337

Int 303 (EB Entrance from PA611 Connector) EB MERGE - 101 (33% Int 302 EB Entrance - Use Left Turn Vol onto PA33) + 13.6% for Int 302-305 EB traffic 0.02 128 190

Eastbound I-80 (between Int 303 - Int 304) EB FREEWAY SEGMENT 1351 1379 Balance from West 0.02 1749 2599
Int 304 (EB Exit to US209) (NOT IN ALT H) EB DIVERGE - - 0.02 - -
Int 304 (EB Exit to Main St Bus 209) (NOT IN ALT H) EB DIVERGE - - 0.02 - -
Int 304 (EB Entrance from Main St Bus 209) (NOT IN ALT H) EB MERGE - - 0.02 - -
Int 304 (EB Entrance from US209) EB MERGE 834 834 (Int 304 EB Entrance) 0.02 1058 1572
Int 304 (US209SB Entrance from Main St Bus 209) (NOT IN ALT H) SB MERGE - - 0.02 - -
Int 304 (US209NB Exit to Main St Bus 209) (NOT IN ALT H) NB DIVERGE - - 0.02 - -
Eastbound I-80 (between Int 304 - Int 305) EB FREEWAY SEGMENT 2185 2213 Balance from West 0.02 2807 4170
Int 305 (EB Exit to Main St Bus 209) EB DIVERGE 209 237 Add 13.6% for Int 302-305 EB traffic 0.02 301 447
Int 305 Ramp (EB Entrance from Main St Bus 209) - CONNECTS TO 306 EB MERGE 172 172 0.02 218 324
Eastbound I-80  (between Int 305 - Int 306) EB FREEWAY SEGMENT 2148 1976 Balance from West 0.02 2506 3724
Int 306 (EB Exit to Dreher Ave) (NOT IN ALT H) EB DIVERGE - - 0.02 - -
Int 306 (EB Entrance from Dreher Ave) EB MERGE 116 288 (Int 306 EB Ent) + (Int 305 EB Entrance Ramp) 0.02 365 543
Eastbound I-80  (between Int 306 - Int 307) EB FREEWAY SEGMENT 2264 2264 Balance from West 0.02 2871 4267
Int 307A (EB Exit to Park Ave) EB DIVERGE 381 381 Constant 0.02 483 718
Int 307A (EB Entrance from Park Ave) EB MERGE 116 - Reassigned to Int 307B 0.02 - -
Eastbound I-80 (between Int 307A - Int 307B) (ALT) EB FREEWAY SEGMENT - 1883 Balance from West 0.02 2388 3549
Int 307B (EB Entrance from PA191) (ALT) EB MERGE - 116 Reassigned volume from eliminated Int 307A EB Entrance Ramp 0.02 147 219
Eastbound I-80 (East of Int 307) EB FREEWAY SEGMENT 1999 1999 Balance from West 0.02 2535 3767
Westbound I-80 (East of Int 307) WB FREEWAY SEGMENT 1659 1659 Balance from West 0.02 2104 3126
Int 307B (WB Exit to PA191) WB DIVERGE 191 191 Constant 0.02 242 360
Int 307B (WB Entrance from PA191) WB MERGE 251 251 Constant 0.02 318 473
Westbound I-80 (between Int 306 - Int 307) WB FREEWAY SEGMENT 1719 1719 Balance from West 0.02 2180 3240
Int 306 (WB Exit to Dreher Ave) WB DIVERGE 71 166 Combine with Int 305 WB Exit 0.02 211 313
Int 306 (WB Entrance from Dreher Ave) WB MERGE - 40 (50% of Right Turns at Int 305 WB Ent) 0.02 51 75
Westbound I-80 (between Int 305 - Int 306) WB FREEWAY SEGMENT 1648 1553 Balance from West 0.02 1970 2927
Int 305 (WB Exit to Main St) (REMOVED IN ALT H - ALL EXIT 306) WB DIVERGE 151 95 (Int 305 WB Exit) - (Int 303 WB to PA611) 0.02 120 179
Int 305 (WB Entrance from Main St) WB MERGE 174 144 (Int 305 WB Entrance) - reduce by 40.3% heading Main209SB + Int 306 CD Entrance 0.02 183 271
Westbound I-80 (between Int 304 - Int 305) WB FREEWAY SEGMENT 1671 1602 Balance from West 0.02 2032 3019
Int 304 (WB Exit to US209) WB DIVERGE 543 473 Reduce by 305 Ent heading Main209SB 0.02 600 891
Int 304 (WB Entrance from US209) (NOT IN ALT H) WB MERGE - - 0.02 - -
Westbound I-80 (between Int 303 - Int 304) WB FREEWAY SEGMENT 1128 1129 Balance from West 0.02 1432 2128

Int 303 (WB Exit to PA611) (ALT) WB DIVERGE - 56
(5% Int 302 WB Exit Right Turn to PA611) + (30% Int 305 WB Exit - note 89% head west Bus209 
PM Peak)  

0.02 71 106

Int 303 (WB Entrance from PA611) WB MERGE 92 92 Constant 0.02 117 173
Westbound I-80 (West of Int 303) WB FREEWAY SEGMENT 1220 1165 Balance from West 0.02 1478 2195



I-80 RECONSTRUCTION
Alt 1H PM Peak

I-80 SEGMENT / RAMP DIR ANALYSIS TYPE
EXISTING 

2013 
VOLUME

EXISTING 
ALT H 

VOLUME
NOTES

GROWTH 
RATE

ALT H 
2025 

VOLUME

ALT H 
2045 

VOLUME

Eastbound I-80 (West of Int 303) EB FREEWAY SEGMENT 1922 1834 Balance from West 0.02 2326 3456

Int 303 (EB Exit to PA611 Connector) EB DIVERGE 218 238 (Int 303 EB Exit) + (20% of 33% Int 302 EB Exit - Use Right Turn Vol onto PA611) 0.02 302 449

Int 303 (EB Entrance from PA611 Connector) EB MERGE - 142 (33% Int 302 EB Entrance - Use Left Turn Vol onto PA33) + 13.6% for Int 302-305 EB traffic 0.02 180 268

Eastbound I-80 (between Int 303 - Int 304) EB FREEWAY SEGMENT 1704 1738 Balance from West 0.02 2204 3275
Int 304 (EB Exit to US209) (NOT IN ALT H) EB DIVERGE - - 0.02 - -
Int 304 (EB Exit to Main St Bus 209) (NOT IN ALT H) EB DIVERGE - - 0.02 - -
Int 304 (EB Entrance from Main St Bus 209) (NOT IN ALT H) EB MERGE - - 0.02 - -
Int 304 (EB Entrance from US209) EB MERGE 767 767 (Int 304 EB Entrance) 0.02 973 1445
Int 304 (US209SB Entrance from Main St Bus 209) (NOT IN ALT H) SB MERGE - - 0.02 - -
Int 304 (US209NB Exit to Main St Bus 209) (NOT IN ALT H) NB DIVERGE - 0.02 - -
Eastbound I-80 (between Int 304 - Int 305) EB FREEWAY SEGMENT 2471 2505 Balance from West 0.02 3177 4721
Int 305 (EB Exit to Main St Bus 209) EB DIVERGE 250 284 Add 13.6% for Int 302-305 EB traffic 0.02 360 535
Int 305 Ramp (EB Entrance from Main St Bus 209) - CONNECTS TO 306 EB MERGE 196 196 0.02 249 369
Eastbound I-80  (between Int 305 - Int 306) EB FREEWAY SEGMENT 2417 2221 Balance from West 0.02 2817 4186
Int 306 (EB Exit to Dreher Ave) (NOT IN ALT H) EB DIVERGE - - 0.02 - -
Int 306 (EB Entrance from Dreher Ave) EB MERGE 100 296 (Int 306 EB Ent) + (Int 305 EB Entrance Ramp) 0.02 375 558
Eastbound I-80  (between Int 306 - Int 307) EB FREEWAY SEGMENT 2517 2517 Balance from West 0.02 3192 4743
Int 307A (EB Exit to Park Ave) EB DIVERGE 344 344 Constant 0.02 436 648
Int 307A (EB Entrance from Park Ave) EB MERGE 140 - Reassigned to Int 307B 0.02 - -
Eastbound I-80 (between Int 307A - Int 307B) (ALT) EB FREEWAY SEGMENT - 2173 Balance from West 0.02 2756 4095
Int 307B (EB Entrance from PA191) (ALT) EB MERGE - 140 Reassigned volume from eliminated Int 307A EB Entrance Ramp 0.02 178 264
Eastbound I-80 (East of Int 307) EB FREEWAY SEGMENT 2313 2313 Balance from West 0.02 2933 4359
Westbound I-80 (East of Int 307) WB FREEWAY SEGMENT 3460 3460 Balance from West 0.02 4388 6521
Int 307B (WB Exit to PA191) WB DIVERGE 297 297 Constant 0.02 377 560
Int 307B (WB Entrance from PA191) WB MERGE 419 419 Constant 0.02 531 790
Westbound I-80 (between Int 306 - Int 307) WB FREEWAY SEGMENT 3582 3582 Balance from West 0.02 4543 6750
Int 306 (WB Exit to Dreher Ave) WB DIVERGE 161 361 Combine with Int 305 WB Exit 0.02 458 680
Int 306 (WB Entrance from Dreher Ave) CONNECTS TO 305 WB MERGE - 77 (50% of Right Turns at Int 305 WB Ent) 0.02 98 145
Westbound I-80 (between Int 305 - Int 306) WB FREEWAY SEGMENT 3421 3221 Balance from West 0.02 4085 6070
Int 305 (WB Exit to Main St) WB DIVERGE 308 200 (Int 305 WB Exit) - (Int 303 WB to PA611) 0.02 254 377
Int 305 (WB Entrance from Main St) WB MERGE 320 268 (Int 305 WB Entrance) - reduce by 40.3% heading Main209SB + Int 306 CD Entrance 0.02 340 505
Westbound I-80 (between Int 304 - Int 305) WB FREEWAY SEGMENT 3433 3289 Balance from West 0.02 4171 6198
Int 304 (WB Exit to US209) WB DIVERGE 1062 933 Reduce by 305 Ent heading Main209SB 0.02 1183 1758
Int 304 (WB Entrance from US209) (NOT IN ALT H) WB MERGE - - 0.02 - -
Westbound I-80 (between Int 303 - Int 304) WB FREEWAY SEGMENT 2371 2356 Balance from West 0.02 2988 4440

Int 303 (WB Exit to PA611) (ALT) WB DIVERGE - 108
(5% Int 302 WB Exit Right Turn to PA611) + (30% Int 305 WB Exit - note 89% head west Bus209 PM 
Peak)  

0.02 137 204

Int 303 (WB Entrance from PA611) WB MERGE 171 171 Constant 0.02 217 322
Westbound I-80 (West of Int 303) WB FREEWAY SEGMENT 2542 2419 Balance from West 0.02 3068 4559



 
 

2045 BUILD PEAK HOUR LEVELS OF SERVICE 
FREEWAY SEGMENTS 

 
AM PEAK HOUR 

Location Existing No 
Build 

Build 
Option A 

Build 
Option B 

Build 
Option C 

Build 
Option F 

Build 
Option G 

Build 
Option H 

Build 
Option I 

I-80 EB between Int. 302 and 303 - D D D D D D D D 
I-80 EB between Int. 303 and 304 B C B B B B B B B 
I-80 EB between Int. 304 and 305 C F 

C C C C C C C 
I-80 EB between Int. 305 and 306 C F 
I-80 EB between Int. 306 and 307 C F C C C C C B B 
I-80 EB between Int. 307 and 308  - F C C C C C C C 
          
I-80 WB between Int. 308 to Int. 
307  - E B B B B B B B 

I-80 WB between Int. 307 and 306 B E C C C C C C C 
I-80 WB between Int. 306 and 305 B D B B B B B B B 

I-80 WB between Int. 305 Diverge 
and 304 Diverge - - - B B - - - - 

I-80 WB Ramp/Auxiliary Int. 305 to 
Int. 304  - - B - - - - - - 

I-80 WB between Int. 305 and 304 B D B B B B B B B 
I-80 WB between Int. 305 Merge 
and 304 Merge - - - B - B - - - 

I-80 WB Ramp/Auxiliary Int. 304 to 
Int. 303 Exit  - - A A A A A - - 

I-80 WB between Int. 304 and 303 
(Mainline) A C B B B B B B B 

I-80 WB between Int. 303 and 302 - C C C C C C C C 
    

 X – LOS according to HCS+TM   
 X – LOS (Weave)  according to HCS+TM   

 



 
 

2045 BUILD PEAK HOUR LEVELS OF SERVICE 
FREEWAY SEGMENTS 

 
PM PEAK HOUR 

Location Existing No 
Build 

Build 
Option  A 

Build 
Option B 

Build 
Option  C 

Build 
Option F 

Build 
Option G 

Build 
Option H 

Build 
Option I 

I-80 EB between Int. 302 and 303 - E E  E  E  E  E  E E 
I-80 EB between Int. 303 and 304 B E  C  C C C C C C 
I-80 EB between Int. 304 and 305 C F  

C  C  C  C C  C C 
I-80 EB between Int. 305 and 306 C F  
I-80 EB between Int. 306 and 307 C F  C  C  C  C  C  C C 
I-80 EB between Int. 307 and 308  - F C  C  C  C  C  C C 
        - - 
I-80 WB between Int. 308 to Int. 
307  - F E  E  E  E  E  E E 

I-80 WB between Int. 307 and 306 E F E  E  E  E  E  E E 
I-80 WB between Int. 306 and 305 E F E  E  E  E  E  D D 
I-80 WB between Int. 305 Diverge 
and 304 Diverge - - - D  D - - - - 

I-80 WB Ramp/Auxiliary Int. 305 to 
Int. 304  - - D  - - - - - - 

I-80 WB between Int. 305 and 304 E F D  D D D D D D 
I-80 WB between Int. 305 Merge 
and 304 Merge - - - D  - D - - - 

I-80 WB Ramp/Auxiliary Int. 304 to 
Int. 303 Exit - - A  A  A A A - - 

I-80 WB between Int. 304 and 303 
(Mainline) C F D  D D D D D D 

I-80 WB between Int. 303 and 302 - F F F F F F F F 
    

 X – LOS (Freeway Segment) according to HCS+TM   
 X – LOS (Weave)  according to HCS+TM   

 



 
 

2045 BUILD PEAK HOUR LEVELS OF SERVICE 
RAMP MERGES 

 

AM PEAK HOUR 

Location Existing No 
Build 

Build 
Option A 

Build 
Option B 

Build 
Option C 

Build 
Option F 

Build 
Option G 

Build 
Option H 

Build 
Option I 

I-80 EB Int. 303 from Rt. 611 - - B B B B B B B 
I-80 EB Int. 304 from Rt. 209 C F  - - - - - - - 
I-80 EB Int. 305 from W. Main St. C F  - - - - - - - 
I-80 EB Int. 306 from Dreher Ave. D F  - - - - - - - 
I-80 EB Int. 307 from Park Ave. C F  - - - - - - - 
I-80 WB Int. 303 from Rt. 611 B C  C  C C B  B C - 
I-80 WB Int. 304 from Rt. 209 - - B  B  B B  B - - 
I-80 WB Int. 305 from Main St - - - B  - B  - B B 
I-80 WB Int. 307 from Broad St. C E  - - - - - - - 

 

PM PEAK HOUR 

Location Existing No 
Build 

Build 
Option A 

Build 
Option B 

Build 
Option C 

Build 
Option F 

Build 
Option G 

Build 
Option H 

Build 
Option I 

I-80 EB Int. 303 from Rt. 611 - - C  C  C  C  C  C C 
I-80 EB Int. 304 from Rt. 209 C F  - - - - - - - 
I-80 EB Int. 305 from W. Main St. D F  - - - - - - - 
I-80 EB Int. 306 from Dreher Ave. D F  - - - - - - - 
I-80 EB Int. 307 from Park Ave. C F  - - - - - - - 
I-80 WB Int. 303 from Rt. 611 C F  F  F F C  C F - 
I-80 WB Int. 304 from Rt. 209 - - D  C  D C  D - - 
I-80 WB Int. 305 from Main St - - - C  - C  - D D 
I-80 WB Int. 307 from Broad St. E F - - - - - - - 

 



 
 

2045 BUILD PEAK HOUR LEVELS OF SERVICE 
RAMP DIVERGES 

 

AM PEAK HOUR 

Location Existing No 
Build 

Build 
Option A 

Build 
Option B 

Build 
Option C 

Build 
Option F 

Build 
Option G 

Build 
Option H 

Build 
Option I 

I-80 EB Int. 303 to Rt. 611 B D  A  B  A A A A A 
I-80 EB Int. 305 to W. Main St. D F  - - - - - - - 
I-80 EB Int. 307 to Park Ave. D F - - - - - - - 
I-80 WB Int. 303 to Rt. 611 - - - - - - - B B 
I-80 WB Int. 304 to Rt. 209 - - - A  A - - - - 
I-80 WB Int. 305 to W. Main St. C E  A B  B A A - C 
I-80 WB Int. 306 to Dreher 
Ave. C E  B  B B B B C - 

I-80 WB Int. 307 to Broad St. C E  - - - - - - - 
 

 
PM PEAK HOUR 

Location Existing No 
Build 

Build 
Option A 

Build 
Option B 

Build 
Option C 

Build 
Option F 

Build 
Option G 

Build 
Option H 

Build 
Option I 

I-80 EB Int. 303 to Rt. 611 B F   B  C  B B B B B 
I-80 EB Int. 305 to W. Main St. D F   - - - - - - - 
I-80 EB Int. 307 to Park Ave. D F   - - - - - - - 
I-80 WB Int. 303 to Rt. 611 - - - - - - - C C 
I-80 WB Int. 304 to Rt. 209 - - - C   C - - - - 
I-80 WB Int. 305 to W. Main St. E F   C   D   D C C - E 
I-80 WB Int. 306 to Dreher 
Ave. E F   D   D D D D E - 

I-80 WB Int. 307 to Broad St. E F   - - - - - - - 
 
 



 
 

 
2045 BUILD PEAK HOUR LEVELS OF SERVICE 

RAMP TERMINUS INTERSECTIONS 
 
  AM PEAK HOUR 

Intersection No Build Build 
Option A 

Build 
Option B 

Build 
Option C 

Build 
Option F 

Build 
Option G 

Build 
Option H 

Build 
Option I 

Int. 303 – Heller Dr Connector 
and I-80 EB Ramps 
(Unsignalized) 

- EB Approach 
C (15.3s) 

EB Approach 
C (15.3s) 

EB Approach 
C (15.3s) 

EB Approach 
C (15.3s) 

EB Approach 
C (15.3s) 

EB 
Approach 
C (15.3s) 

EB Approach 
C (15.3s) 

Int. 303 – Heller Dr Connector 
and I-80 WB Ramps 
(Unsignalized) 

- WB Approach B 
(10.2s) 

WB Approach 
B (10.2s) 

WB Approach 
B (10.2s) - WB Approach 

B (10.2s) 

WB 
Approach B 

(10.2s) 

WB Approach 
B (10.2s) 

Int 303 - Heller Dr Connector and 
PA611 (Alts 1A-1C, 
1HSignalized) 

- Signalized C 
(26.3s) 

Signalized C 
(26.3s) 

Signalized C 
(26.3s) - - Signalized C 

(23.4s) - 

Int 303 – Loop Access Rd and 
PA611 (Alts F, G, & I Signalized) - - - - Signalized B 

(13.1s) 
Signalized B 

(12.3s) - Signalized C 
(24.5s) 

Int 304 – I-80 EB Off 
Ramp/US209 SB On Ramp and 
W. Main St 

- 
Unsignalized 

SBL Approach 
D (26.6s) 

Unsignalized 
SBL 

Approach D 
(26.6s) 

Unsignalized 
SBL 

Approach D 
(26.6s) 

Unsignalized 
SBL 

Approach D 
(26.6s) 

Unsignalized 
SBL 

Approach D 
(26.6s) 

- - 

- Signalized 
B (16.3s) 

Signalized 
B (16.3s) 

Signalized 
B (16.3s) 

Signalized 
B (16.3s) 

Signalized 
B (16.3s) - - 

Int 304 – I-80 EB On Ramp 
/US209 NB Off Ramp and W. 
Main St 

- 
Unsignalized 

NBL Approach 
D (26.6s) 

Unsignalized 
NBL 

Approach D 
(26.6s) 

Unsignalized  
NBL 

Approach D 
(26.6s) 

Unsignalized  
NBL 

Approach D 
(26.6s) 

Unsignalized  
NBL 

Approach D 
(26.6s) 

- - 

- Signalized 
B (16.3s) 

Signalized 
B (16.3s) 

Signalized 
B (16.3s) 

Signalized 
B (16.3s) 

Signalized 
B (16.3s) - - 

Int. 305 – W. Main St. and I-80 
EB Ramps 

NB 
Approach D 

(29.0s) 
- - - - - 

Unsignalized 
NB 

Approach C 
(21.4 s) 

Unsignalized 
NB Approach 

C (20.1 s) 

Signalized B 
(11s)  

Signalized B 
(11.5s) 

Int. 305 – Dreher Connector Rd 
and I-80 EB Ramps 
(Unsignalized) 

- - - - - - - 
Unsignalized 
SB Approach 

D (25.2 s)  



 
 

Int. 305 – W. Main St. and I-80 
WB Ramps 

Unsignalize
d SB 

Approach C 
(24.1s) 

Unsignalized 
NBL Approach 

C (18.8s) 

Unsignalized 
NBL 

Approach C 
(18.8s) 

Unsignalized 
NBL 

Approach C 
(18.8s) 

Unsignalized 
NBL 

Approach C 
(18.8s) 

Unsignalized 
NBL 

Approach C 
(18.8s) 

Unsignalized 
NBL 

Approach A 
(7s) 

Unsignalized 
NBL Approach 

C (23.1s) 

Signalized 
D (47.0s) 

Signalized 
D (47.0s) 

Signalized 
D (47.0s) 

Signalized 
D (47.0s) 

Signalized 
D (47.0s) 

Signalized 
D (47.0s) 

Signalized B 
(16.1s) 

Signalized B 
(16.0s) 

Int. 306 – Dreher Ave. and I-80 
EB On Ramp (+ Off Ramp, Alts 
A-G)  (Unsignalized) 

WBL 
Approach 
B (10.1s) 

WBL Approach 
C (16.5s) 

WBL 
Approach 
C (16.5s) 

WBL 
Approach 
C (16.5s) 

WBL 
Approach 
C (16.5s) 

WBL 
Approach 
C (16.5s) 

SB 
Approach 
A (7.6s) 

- 

Int. 306 – Dreher Ave. and I-80 
WB Off Ramp and C-D Road  - - - - - - 

Unsignalized 
SB 

Approach 
C (15.7s) - 

Signalized A 
(8.8s) 

Int. 307A – Park Ave. and I-80 
EB Ramp (Unsignalized) 

EB 
Approach D 

(29.2s) 

EB Approach D 
(29.2s) 

EB Approach 
D (29.2s) - EB Approach 

D (29.2s) 
EB Approach 

D (29.2s) 

EB 
Approach D 

(29.2s) 

EB Approach 
D (29.2s) 

Int. 307A – Lennox Ave. and I-80 
EB Ramp - - - EB Approach 

D (35.4s) - - - - 

Int. 307B – Broad St. and I-80 
WB Ramps 

Unsignalize
d 

WB 
Approach F 

(476s) 

Unsignalized 
WB Approach F 

(476s) 

Unsignalized 
WB Approach 

F (476s) 

Unsignalized 
WB Approach 

F (476s) 

Unsignalized 
WB Approach 

F (476s) 

Unsignalized 
WB Approach 

F (476s) 

Unsignalized 
WB 

Approach F 
(476s) 

Unsignalized 
WB Approach 

F (476s) 

Signalized  
C (30.1s) 

Signalized  C 
(30.1s) 

Signalized  C 
(30.1s) 

Signalized  C 
(30.1s) 

Signalized  C 
(30.1s) 

Signalized  C 
(30.1s) 

Signalized  
C (30.1s) 

Signalized  C 
(30.1s) 

Int. 307B – Broad St. and I-80 EB 
Ramp (Unsignalized) - Unsignalized A 

(3.6s) 
Unsignalized 

A (3.6s) 
Unsignalized 

A (3.6s) 
Unsignalized 

A (3.6s) 
Unsignalized 

A (3.6s) 
Unsignalized 

A (3.6s) 
Unsignalized A 

(3.6s) 

Note:  All Signalized Intersection Level of Service results reported in accordance with HCM 2010. 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 

2045 BUILD PEAK HOUR LEVELS OF SERVICE 
RAMP TERMINUS INTERSECTIONS 

 
  PM PEAK HOUR 

Intersection No Build Build 
Option A 

Build 
Option B 

Build 
Option C 

Build 
Option F 

Build 
Option G 

Build 
Option H 

Build 
Option I 

Int. 303 – Heller Dr 
Connector and I-80 EB 
Ramps (Unsignalized) 

- EB Approach 
D (27.9s) 

EB Approach 
D (27.9s) 

EB Approach 
D (27.9s) 

EB Approach 
D (27.9) 

EB Approach 
D (27.9s) 

EB 
Approach 
D (27.9s) 

EB Approach 
D (27.9s) 

Int. 303 – Heller Dr 
Connector and I-80 WB 
Ramps (Unsignalized) 

- WB Approach B 
(12.0s) 

WB Approach 
B (12.0s) 

WB Approach 
B (12.0s) - WB Approach 

B (12.0s) 

WB 
Approach B 

(12.0s) 

WB Approach 
B (12.0s) 

Int 303 - Heller Dr Connector 
and PA611  - Signalized D 

(43.2s) 
Signalized D 

(43.2s) 
Signalized D 

(43.2s) - - Signalized C 
(26.9s) - 

Int 303 – Loop Connector Rd 
and PA611 (Alts F, G, & I 
Signalized) 

- - - - Signalized B 
(12.6s) 

Signalized B 
(15.8s) - Signalized C 

(34.0s) 

Int 304 – I-80 EB Off 
Ramp/US209 SB On Ramp 
and W. Main St 

- 
Unsignalized 

SBL Approach 
F (88.1s) 

Unsignalized 
SBL Approach 

F (88.1s) 

Unsignalized 
SBL 

Approach F 
(88.1s) 

Unsignalized 
SBL Approach 

F (88.1s) 

Unsignalized
SBL 

Approach F 
(88.1s) 

- - 

- Signalized B 
(14.4s) 

Signalized B 
(14.4s) 

Signalized B 
(14.4s) 

Signalized B 
(14.4s) 

Signalized B 
(14.4s) - - 

Int 304 – I-80 EB On Ramp 
/US209 NB Off Ramp and W. 
Main St  

- 
Unsignalized 

SBL Approach 
F (63.8s) 

Unsignalized 
SBL Approach 

F (63.8s) 

Unsignalized 
SBL 

Approach F 
(63.8s) 

Unsignalized 
SBL Approach 

F (63.8s) 

Unsignalized 
SBL 

Approach F 
(63.8s) 

- - 

- Signalized B 
(14.4s) 

Signalized B 
(14.4s) 

Signalized B 
(14.4s) 

Signalized B 
(14.4s) 

Signalized B 
(14.4s) - - 

Int. 305 – W. Main St. and I-
80 EB Ramps 

NB 
Approach F 

(1206s) 
- - - - - 

NB 
Approach F 

(264s) 

NB Approach 
F (163s) 

Signalized B 
(15.7s)  

Signalized B 
(15.9s) 

Int. 305 – Dreher Connector 
Rd and I-80 EB Ramps 
(Unsignalized) 

- - - - - - - 
Unsignalized 
SB Approach 

D (33.8 s) 



 
 

Int. 305 – W. Main St. and I-
80 WB Ramps 

SB Approach 
F (1175s) 

NBL Approach 
F (234.2s) 

NBL Approach 
F (234.2s) 

NBL 
Approach F 

(234.2s) 

NBL Approach 
F (234.2s) 

NBL 
Approach F 

(234.2s) 

NB 
Approach F 

(1168s) 

NB Approach 
F (2100s) 

Signalized 
C (24.6s) 

Signalized 
C (24.6s) 

Signalized 
C (24.6s) 

Signalized 
C (24.6s) 

Signalized 
C (24.6s) 

Signalized 
C (24.6s) 

Signalized D 
(45.4s) 

Signalized E 
(74s) 

Int. 306 – Dreher Ave. and I-
80 EB On Ramp (+ Off 
Ramp, Alts A-G)  
(Unsignalized) 

WBL 
Approach A 

(9.8s) 

WBL Approach 
C (19.8s) 

WBL Approach 
C (19.8s) 

WBL 
Approach 
C (19.8s) 

WBL 
Approach 
C (19.8s) 

WBL 
Approach 
C (19.8s) 

SB 
Approach 
A (5.2s) 

- 

Int. 306 – Dreher Ave. and I-
80 WB Off Ramp and C-D 
Road  

- - - - - - 

Unsignalized 
WB 

Approach 
F (181) - 

Signalized B 
(13.3s) 

Int. 307A – Park Ave. and I-
80 EB Ramp (Unsignalized) 

EB Approach 
D (32.4s) 

EB Approach D 
(32.4s) 

EB Approach 
D (32.4s) - EB Approach 

D (32.4s) 
EB Approach 

D (32.4s) 

EB 
Approach D 

(32.4s) 

EB Approach 
D (32.4s) 

Int. 307A – Lennox Ave. and 
I-80 EB Ramp (Unsignalized) - - - EB Approach 

D (34.1s) - - - - 

Int. 307B – Broad St. and I-80 
WB Ramps 

Unsignalized 
F (2775s) 

Unsignalized 
F (2775s)  

Unsignalized 
F (2775s) 

Unsignalized 
F (2775s) 

Unsignalized 
F (2775s) 

Unsignalized 
F (2775s) 

Unsignalized 
F (2775s) 

Unsignalized 
F (2775s) 

Signalized  E 
(70.7s) 

Signalized  E 
(70.7s) 

Signalized  E 
(70.7s) 

Signalized  E 
(70.7s) 

Signalized  E 
(70.7s) 

Signalized  E 
(70.7s) 

Signalized  
E (70.7s) 

Signalized  E 
(70.7s) 

Int. 307B – Broad St. and I-80 
EB Ramp (Unsignalized) - Unsignalized 

B (2.7s) 
Unsignalized 

B (2.7s) 
Unsignalized 

B (2.7s) 
Unsignalized 

B (2.7s) 
Unsignalized 

B (2.7s) 
Unsignalized 

B (2.7s) 
Unsignalized 

B (2.7s) 

Note:  All Signalized Intersection Level of Service results reported in accordance with HCM 2010. 



BUILD ALTERNATIVE ANALYSIS 
(ALTERNATIVES H, I) 
    

Build Alternatives Analysis Notes: 
 

Alternative H analysis performed as baseline alternatives 
analysis for H & I alternatives. 

 
For Alternative I, analysis uses Alternative H as 
baseline, incorporating any modified ramp junction, 
weave section, or intersection analysis as applicable. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

FREEWAY SEGMENT 
HCS ANALYSIS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst JRE Highway/Direction of Travel I-80 Eastbound 
Agency or Company AECOM From/To Between Ints. 302 and 303 
Date Performed  Jurisdiction  
Analysis Time Period A.M. Peak Hour Analysis Year Alt1H 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 2746  veh/h Peak-Hour Factor, PHF 0.94 
 AADT veh/day %Trucks and Buses, PT 10 

Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.862 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67  ramps/mi  
FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 1784 pc/h/ln

S 66.0 mph 

D = vp / S 27.0 pc/mi/ln 

LOS D 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst JRE Highway/Direction of Travel I-80 Eastbound 
Agency or Company AECOM From/To Between Ints. 302 and 303 
Date Performed 1/3/2014 Jurisdiction  
Analysis Time Period P.M. Peak Hour Analysis Year Alt1H 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 3456  veh/h Peak-Hour Factor, PHF 0.94 
 AADT veh/day %Trucks and Buses, PT 12 

Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67  ramps/mi  
FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 2303 pc/h/ln

S 55.9 mph 

D = vp / S 41.2 pc/mi/ln 

LOS E 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst JRE Highway/Direction of Travel I-80 Eastbound 
Agency or Company AECOM From/To Between Ints. 303 and 304 
Date Performed 1/3/2014 Jurisdiction  
Analysis Time Period A.M. Peak Hour Analysis Year Alt1H 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 2599  veh/h Peak-Hour Factor, PHF 0.94 
 AADT veh/day %Trucks and Buses, PT 10 

Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.862 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 3 

Total Ramp Density, TRD 1.67  ramps/mi  
FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 1125 pc/h/ln

S 70.0 mph 

D = vp / S 16.1 pc/mi/ln 

LOS B 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst JRE Highway/Direction of Travel I-80 Eastbound 
Agency or Company AECOM From/To Between Ints. 303 and 304 
Date Performed 1/3/2014 Jurisdiction  
Analysis Time Period P.M. Peak Hour Analysis Year Alt1H 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 3275  veh/h Peak-Hour Factor, PHF 0.94 
 AADT veh/day %Trucks and Buses, PT 12 

Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 3 

Total Ramp Density, TRD 1.67  ramps/mi  
FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 1455 pc/h/ln

S 69.2 mph 

D = vp / S 21.0 pc/mi/ln 

LOS C 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst JRE Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM From/To Between Ints. 302 and 303 
Date Performed 1/3/2014 Jurisdiction  
Analysis Time Period A.M. Peak Hour Analysis Year Alt1H 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 2195  veh/h Peak-Hour Factor, PHF 0.97 
 AADT veh/day %Trucks and Buses, PT 12 

Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67  ramps/mi  
FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 1417 pc/h/ln

S 69.5 mph 

D = vp / S 20.4 pc/mi/ln 

LOS C 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst JRE Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM From/To Between Ints. 302 and 303 
Date Performed 1/3/2014 Jurisdiction  
Analysis Time Period P.M. Peak Hour Analysis Year Alt1H 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 4559  veh/h Peak-Hour Factor, PHF 0.97 
 AADT veh/day %Trucks and Buses, PT 13 

Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.830 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 2 

Total Ramp Density, TRD 1.67  ramps/mi  
FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 2981 pc/h/ln

S 33.2 mph 

D = vp / S 89.8 pc/mi/ln 

LOS F 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst JRE Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM From/To Between Ints. 303 and 304 
Date Performed 8/1/2013 Jurisdiction  
Analysis Time Period A.M. Peak Hour Analysis Year Alt1H 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 2128  veh/h Peak-Hour Factor, PHF 0.97 
 AADT veh/day %Trucks and Buses, PT 12 

Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 3 

Total Ramp Density, TRD 1.67  ramps/mi  
FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 916 pc/h/ln

S 70.0 mph 

D = vp / S 13.1 pc/mi/ln 

LOS B 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst JRE Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM From/To Between Ints. 303 and 304 
Date Performed 1/3/2014 Jurisdiction  
Analysis Time Period P.M. Peak Hour Analysis Year Alt1H 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 4440  veh/h Peak-Hour Factor, PHF 0.97 
 AADT veh/day %Trucks and Buses, PT 13 

Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.830 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 3 

Total Ramp Density, TRD 1.67  ramps/mi  
FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 1935 pc/h/ln

S 63.7 mph 

D = vp / S 30.4 pc/mi/ln 

LOS D 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2013 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.50 Generated:  2/17/2014    10:43 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

2/17/2014file://C:\Users\eggerj\AppData\Local\Temp\f2k8DF0.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst JRE Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM From/To Between Ints. 304 and 306 
Date Performed 1/3/2014 Jurisdiction  
Analysis Time Period A.M. Peak Hour Analysis Year  

Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 2927  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 12 

Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 4 

Total Ramp Density, TRD 1.67  ramps/mi  
FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 965 pc/h/ln

S 70.0 mph 

D = vp / S 13.8 pc/mi/ln 

LOS B 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst JRE Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM From/To Between Ints. 304 and 306 
Date Performed 1/3/2014 Jurisdiction  
Analysis Time Period P.M. Peak Hour Analysis Year Alt1H 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 6070  veh/h Peak-Hour Factor, PHF 0.97 
 AADT veh/day %Trucks and Buses, PT 13 

Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.830 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 4 

Total Ramp Density, TRD 1.67  ramps/mi  
FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 5.0 mph 

 FFS 70.4 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 1984 pc/h/ln

S 62.9 mph 

D = vp / S 31.6 pc/mi/ln 

LOS D 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst JRE Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM From/To Between Ints. 305 and 306 
Date Performed 8/1/2013 Jurisdiction  
Analysis Time Period P.M. Peak Hour Analysis Year Alt1H 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 6070  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 13 

Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.830 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 4 

Total Ramp Density, TRD 1.50  ramps/mi  
FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 4.5 mph 

 FFS 70.9 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 2005 pc/h/ln

S 62.5 mph 

D = vp / S 32.1 pc/mi/ln 

LOS D 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst JRE Highway/Direction of Travel I-80 Westbound 
Agency or Company AECOM From/To Between Ints. 305 and 306 
Date Performed 8/1/2013 Jurisdiction  
Analysis Time Period A.M. Peak Hour Analysis Year Alt1H 2045 

Project Description    Interstate 80 Reconstruction 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 2927  veh/h Peak-Hour Factor, PHF 0.93 
 AADT veh/day %Trucks and Buses, PT 12 

Peak-Hr Prop. of AADT, K %RVs, PR 1 
Peak-Hr Direction Prop, D General Terrain: Rolling 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments

 fp 0.95  ER 2.0 

 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.840 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 4 

Total Ramp Density, TRD 1.50  ramps/mi  
FFS (measured) mph 

Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 4.5 mph 

 FFS 70.9 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x 
fp) 986 pc/h/ln

S 70.0 mph 

D = vp / S 14.1 pc/mi/ln 

LOS B 

Design (N) 

Design LOS
vp = (V or DDHV) / (PHF x N x fHV x 
fp)

pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst JRE 
Agency/Company AECOM 
Date Performed 1/3/2014 
Analysis Time Period A.M. Peak Hour 

Freeway/Dir of Travel I-80 Eastbound 
Weaving Segment Location Between Ints 304 and 305 
Analysis Year Alt 1H 2045 AM 

Project Description  Interstate 80 Reconstruction 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 2223ft
Freeway free-flow speed, FFS 60 mph 

  
Segment type Freeway 
Freeway minimum speed, SMIN 15 
Freeway maximum capacity, CIFL 2300 
Terrain type Rolling 

Conversions to pc/h Under Base Conditions
 V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)
VFF 2338  0.97  10  0   2.5  2.0  0.870  1.00  2772  
VRF 1385  0.97  2  0   2.5  2.0  0.971  1.00  1471  
VFR 260  0.97  2  0   2.5  2.0  0.971  1.00  276  
VRR 187  0.97  13  0   2.5  2.0  0.837  1.00  230  
VNW 3002  V = 4130  
VW 1747   
VR 0.368    
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 0.0 int/mi
Minimum RF lane changes, LCRF 0 lc/pc
Minimum FR lane changes, LCFR 0 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 0 lc/h
Weaving lane changes, LCW 274 lc/h
Non-weaving lane changes, LCNW 1053 lc/h
Total lane changes, LCALL  1327 lc/h
Non-weaving vehicle index, INW 0 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v  4130 veh/h
Weaving segment capacity, cw 5673 veh/h
Weaving segment v/c ratio 0.728 
Weaving segment density, D 21.9 pc/mi/ln
Level of Service, LOS   C   

Weaving intensity factor, W 0.150 
Weaving segment speed, S 54.2 mph
Average weaving speed, SW 54.1 mph
Average non-weaving speed, SNW  54.3 mph
Maximum weaving length, LMAX  6323 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of Chapter 13, 
"Freeway Merge and Diverge Segments".    
b. For volumes that exceed the weaving segment capacity, the level of service is "F". 
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst JRE 
Agency/Company AECOM 
Date Performed 1/3/2014 
Analysis Time Period P.M. Peak Hour 

Freeway/Dir of Travel I-80 Eastbound 
Weaving Segment Location Between Ints 304 and 305 
Analysis Year Alt 1H 2045 PM 

Project Description  Interstate 80 Reconstruction 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 2223ft
Freeway free-flow speed, FFS 70 mph 

  
Segment type Freeway 
Freeway minimum speed, SMIN 15 
Freeway maximum capacity, CIFL 2400 
Terrain type Rolling 

Conversions to pc/h Under Base Conditions
 V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)
VFF 3190  0.97  13  0   2.5  2.0  0.837  1.00  3930  
VRF 1273  0.97  2  0   2.5  2.0  0.971  1.00  1352  
VFR 363  0.97  2  0   2.5  2.0  0.971  1.00  385  
VRR 172  0.97  10  0   2.5  2.0  0.870  1.00  204  
VNW 4134  V = 4913  
VW 1737   
VR 0.296    
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 0.0 int/mi
Minimum RF lane changes, LCRF 0 lc/pc
Minimum FR lane changes, LCFR 0 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 0 lc/h
Weaving lane changes, LCW 274 lc/h
Non-weaving lane changes, LCNW 1286 lc/h
Total lane changes, LCALL  1560 lc/h
Non-weaving vehicle index, INW 0 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v  4913 veh/h
Weaving segment capacity, cw 6788 veh/h
Weaving segment v/c ratio 0.724 
Weaving segment density, D 23.4 pc/mi/ln
Level of Service, LOS   C   

Weaving intensity factor, W 0.171 
Weaving segment speed, S 62.7 mph
Average weaving speed, SW 62.0 mph
Average non-weaving speed, SNW  63.0 mph
Maximum weaving length, LMAX  5540 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of Chapter 13, 
"Freeway Merge and Diverge Segments".    
b. For volumes that exceed the weaving segment capacity, the level of service is "F". 

Copyright © 2013 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.50 Generated:  2/14/2014    4:38 PM

Page 1 of 1FREEWAY WEAVING WORKSHEET

2/14/2014file://C:\Users\eggerj\AppData\Local\Temp\s2kFD9F.tmp



FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst JRE 
Agency/Company AECOM 
Date Performed 1/3/2014 
Analysis Time Period A.M. Peak Hour 

Freeway/Dir of Travel I-80 Eastbound 
Weaving Segment Location Ints. 306 to 307 
Analysis Year Alt 1H 2045 AM 

Project Description  Interstate 80 Reconstruction 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 2400ft
Freeway free-flow speed, FFS 70 mph 

  
Segment type Freeway 
Freeway minimum speed, SMIN 15 
Freeway maximum capacity, CIFL 2400 
Terrain type Rolling 

Conversions to pc/h Under Base Conditions
 V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)
VFF 3006  0.97  10  0   2.5  2.0  0.870  1.00  3564  
VRF 543  0.97  2  0   2.5  2.0  0.971  1.00  577  
VFR 718  0.97  2  0   2.5  2.0  0.971  1.00  762  
VRR 0  0.97  10  0   2.5  2.0  0.870  1.00  0  
VNW 3564  V = 4264  
VW 1339   
VR 0.273    
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 0.0 int/mi
Minimum RF lane changes, LCRF 0 lc/pc
Minimum FR lane changes, LCFR 0 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 0 lc/h
Weaving lane changes, LCW 286 lc/h
Non-weaving lane changes, LCNW 1265 lc/h
Total lane changes, LCALL  1551 lc/h
Non-weaving vehicle index, INW 0 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v  4264 veh/h
Weaving segment capacity, cw 7576 veh/h
Weaving segment v/c ratio 0.563 
Weaving segment density, D 19.3 pc/mi/ln
Level of Service, LOS   B   

Weaving intensity factor, W 0.160 
Weaving segment speed, S 63.6 mph
Average weaving speed, SW 62.4 mph
Average non-weaving speed, SNW  64.1 mph
Maximum weaving length, LMAX  5297 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of Chapter 13, 
"Freeway Merge and Diverge Segments".    
b. For volumes that exceed the weaving segment capacity, the level of service is "F". 
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst JRE 
Agency/Company AECOM 
Date Performed 1/3/2014 
Analysis Time Period P.M. Peak Hour 

Freeway/Dir of Travel I-80 Eastbound 
Weaving Segment Location Between Ints 306 and 307 
Analysis Year Alt 1H 2045 AM 

Project Description  Interstate 80 Reconstruction 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 2400ft
Freeway free-flow speed, FFS 70 mph 

  
Segment type Freeway 
Freeway minimum speed, SMIN 15 
Freeway maximum capacity, CIFL 2400 
Terrain type Rolling 

Conversions to pc/h Under Base Conditions
 V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)
VFF 3538  0.97  10  0   2.5  2.0  0.870  1.00  4195  
VRF 558  0.97  2  0   2.5  2.0  0.971  1.00  593  
VFR 648  0.97  2  0   2.5  2.0  0.971  1.00  688  
VRR 0  0.97  10  0   2.5  2.0  0.870  1.00  0  
VNW 4195  V = 4762  
VW 1281   
VR 0.234    
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 0.0 int/mi
Minimum RF lane changes, LCRF 0 lc/pc
Minimum FR lane changes, LCFR 0 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 0 lc/h
Weaving lane changes, LCW 286 lc/h
Non-weaving lane changes, LCNW 1395 lc/h
Total lane changes, LCALL  1681 lc/h
Non-weaving vehicle index, INW 0 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v  4762 veh/h
Weaving segment capacity, cw 7687 veh/h
Weaving segment v/c ratio 0.619 
Weaving segment density, D 21.7 pc/mi/ln
Level of Service, LOS   C   

Weaving intensity factor, W 0.171 
Weaving segment speed, S 63.1 mph
Average weaving speed, SW 62.0 mph
Average non-weaving speed, SNW  63.4 mph
Maximum weaving length, LMAX  4886 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of Chapter 13, 
"Freeway Merge and Diverge Segments".    
b. For volumes that exceed the weaving segment capacity, the level of service is "F". 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst JRE  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 303 from Route 611  
Date Performed 1/3/2014  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1H 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1750   ft 

Vu = 337  veh/h 

Terrain:  Rolling Downstream Adj Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h   S FF =   70.0 mph  SFR =   35.0 mph  
Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2599   0.94  Rolling  10  1  0.862  0.95  3376  
 Ramp 190   0.94  Rolling  5  1  0.922  0.95  231  
 UpStream 337   0.82  Rolling  2  0  0.971  0.95  446  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ = 533.10   (Equation 25-2 or 25-3)
PFM = 0.599   using Equation  (Exhibit 25-5) 
V12 = 2021   pc/h 
V3 or Vav34 1355   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 3607  Exhibit 25-7  No 
VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    
VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 2252   Exhibit 25-7 4600:All No V12  Exhibit 25-14   
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 18.2 (pc/mi/ln) 

LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.306 (Exibit 25-19) 
SR= 61.4 mph (Exhibit 25-19) 
S0= 66.9 mph (Exhibit 25-19) 
S = 63.4 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst JRE  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 303 from Route 611  
Date Performed 1/3/2014  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1H 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1750   ft 

Vu = 449  veh/h 

Terrain:  Rolling Downstream Adj Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h   S FF =   70.0 mph  SFR =   35.0 mph  
Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3275   0.94  Rolling  12  1  0.840  0.95  4364  
 Ramp 268   0.94  Rolling  2  1  0.962  0.95  312  
 UpStream 449   0.86  Rolling  3  0  0.957  0.95  574  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ = 761.86   (Equation 25-2 or 25-3)
PFM = 0.599   using Equation  (Exhibit 25-5) 
V12 = 2612   pc/h 
V3 or Vav34 1752   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4676  Exhibit 25-7  No 
VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    
VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 2924   Exhibit 25-7 4600:All No V12  Exhibit 25-14   
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 23.4 (pc/mi/ln) 

LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.341 (Exibit 25-19) 
SR= 60.4 mph (Exhibit 25-19) 
S0= 65.5 mph (Exhibit 25-19) 
S = 62.2 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst JRE  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 303 from Route 611  
Date Performed 1/3/2014  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1H 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2200   ft 

Vu = 106  veh/h 

Terrain:  Rolling Downstream Adj Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h   S FF =   70.0 mph  SFR =   35.0 mph  
Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2195   0.97  Rolling  12  1  0.840  0.95  2835  
 Ramp 173   0.74  Rolling  2  0  0.971  0.95  253  
 UpStream 106   0.94  Rolling  8  1  0.885  0.95  134  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ = 355.43   (Equation 25-2 or 25-3)
PFM = 1.000   using Equation  (Exhibit 25-5) 
V12 = 2835   pc/h 
V3 or Vav34 0   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 3088  Exhibit 25-7  No 
VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    
VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3088   Exhibit 25-7 4600:All No V12  Exhibit 25-14   
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 25.7 (pc/mi/ln) 

LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.365 (Exibit 25-19) 
SR= 59.8 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = 59.8 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst JRE  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 305 from Main St  
Date Performed 1/3/2014  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1H 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1600   ft 

Vu = 891  veh/h 

Terrain:  Rolling Downstream Adj Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h   S FF =   70.0 mph  SFR =   35.0 mph  
Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1857   0.97  Rolling  12  1  0.840  0.95  2398  
 Ramp 271   0.94  Rolling  8  1  0.885  0.95  343  
 UpStream 891   0.94  Rolling  8  1  0.885  0.95  1127  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ = 591.97   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5) 
V12 = 1472   pc/h 
V3 or Vav34 926   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2741  Exhibit 25-7  No 
VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    
VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 1815   Exhibit 25-7 4600:All No V12  Exhibit 25-14   
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 11.3 (pc/mi/ln) 

LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.254 (Exibit 25-19) 
SR= 62.9 mph (Exhibit 25-19) 
S0= 68.5 mph (Exhibit 25-19) 
S = 64.7 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst JRE  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 305 from Main St  
Date Performed 1/3/2014  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1H 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj Ramp

Yes On

No Off

Ldown = 1600   ft 

VD = 1758  veh/h   S FF =   70.0 mph  SFR =   35.0 mph  
Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4312   0.97  Rolling  13  1  0.830  0.95  5639  
 Ramp 505   0.94  Rolling  2  1  0.962  0.95  588  
 UpStream          
 DownStream 1758   0.94  Rolling  2  1  0.962  0.95  2047  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5) 
V12 = 3462   pc/h 
V3 or Vav34 2177   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6227  Exhibit 25-7  No 
VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    
VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 4050   Exhibit 25-7 4600:All No V12  Exhibit 25-14   
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 28.6 (pc/mi/ln) 

LOS = D (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.454 (Exibit 25-19) 
SR= 57.3 mph (Exhibit 25-19) 
S0= 64.0 mph (Exhibit 25-19) 
S = 59.5 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst JRE  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 303 from Route 611  
Date Performed 1/3/2014  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1H 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2200   ft 

Vu = 204  veh/h 

Terrain:  Rolling Downstream Adj Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h   S FF =   70.0 mph  SFR =   35.0 mph  
Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4559   0.97  Rolling  13  1  0.830  0.95  5962  
 Ramp 322   0.87  Rolling  1  0  0.985  0.95  395  
 UpStream 204   0.94  Rolling  2  1  0.962  0.95  238  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ = 1055.00   (Equation 25-2 or 25-3)
PFM = 1.000   using Equation  (Exhibit 25-5) 
V12 = 5962   pc/h 
V3 or Vav34 0   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 
PFD =   using Equation (Exhibit 25-12) 
V12 =   pc/h 
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6357  Exhibit 25-7  Yes 
VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    
VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 6357   Exhibit 25-7 4600:All Yes V12  Exhibit 25-14   
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 51.1 (pc/mi/ln) 

LOS = F (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 2.527 (Exibit 25-19) 
SR= -0.8 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 
S = -0.8 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 
SR= mph (Exhibit 25-19) 
S0= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst JRE  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 303 to Rt 611  
Date Performed 1/3/2014  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1H 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj Ramp

Yes On

No Off

Ldown = 1750   ft 

VD = 190  veh/h   S FF =   70.0 mph  SFR =   35.0 mph  
Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2746   0.94  Rolling  10  1  0.862  0.95  3567  
 Ramp 337   0.72  Rolling  1  0  0.985  0.95  500  
 UpStream          
 DownStream 190   0.72  Rolling  1  0  0.985  0.95  282  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 1.000   using Equation (Exhibit 25-12) 
V12 = 3567  pc/h 
V3 or Vav34 0  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 3567  Exhibit 25-14 4800 No  
VFO = VF - VR 3067  Exhibit 25-14 4800  No  

VR 500  Exhibit 25-3 3800 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 3567  Exhibit 25-14 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 3.4 (pc/mi/ln) 
LOS = A (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 

S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.473 (Exhibit 25-19) 
SR= 56.8 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 

S = 56.8 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst JRE  Freeway/Dir of Travel I-80 Eastbound  
Agency or Company AECOM  Junction Int. 303 to Rt 611  
Date Performed 1/3/2014  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1H 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Terrain:  Rolling Downstream Adj Ramp

Yes On

No Off

Ldown = 1750   ft 

VD = 268  veh/h   S FF =   70.0 mph  SFR =   35.0 mph  
Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3456   0.94  Rolling  12  1  0.840  0.95  4605  
 Ramp 449   0.97  Rolling  1  0  0.985  0.95  495  
 UpStream          
 DownStream 268   0.97  Rolling  1  0  0.985  0.95  295  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 
PFD = 1.000   using Equation (Exhibit 25-12) 
V12 = 4605  pc/h 
V3 or Vav34 0  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4605  Exhibit 25-14 4800 No  
VFO = VF - VR 4110  Exhibit 25-14 4800  No  

VR 495  Exhibit 25-3 3800 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 4605  Exhibit 25-14 4400:All Yes  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 12.4 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 

S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.473 (Exhibit 25-19) 
SR= 56.8 mph (Exhibit 25-19) 
S0= N/A mph (Exhibit 25-19) 

S = 56.8 mph (Exhibit 25-15) 
Copyright © 2008 University of Florida, All Rights Reserved      HCS+TM   Version 5.4 Generated:  1/3/2014    2:46 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

1/3/2014file://C:\Users\eggerj\AppData\Local\Temp\r2kC153.tmp



                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst JRE  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 303 to Rt 611  
Date Performed 1/3/2014  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt1H 2045  
Project Description    Interstate 80 Reconstruction 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA

Deceleration Lane Length LD 1000 
Freeway Volume, VF 2128 
Ramp Volume, VR 106 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj Ramp

Yes On

No Off

Ldown = 1750   ft 

VD = 173  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2128   0.94  Rolling  10  1  0.862  0.95  2764  
 Ramp 106   0.72  Rolling  1  0  0.985  0.95  157  
 UpStream          
 DownStream 173   0.72  Rolling  1  0  0.985  0.95  257  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.684  using Equation (Exhibit 13-7) 
V12 = 1939  pc/h 
V3 or Vav34 825  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 2764  Exhibit 13-8 7200 No  
VFO = VF - VR 2607  Exhibit 13-8 7200  No  

VR 157  Exhibit 13-10 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 13-8   V12 1939  Exhibit 13-8 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 11.9 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.442 (Exhibit 13-12) 
SR= 57.6 mph (Exhibit 13-12) 
S0= 76.8 mph (Exhibit 13-12) 

S = 62.3 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst JRE  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 303 to Rt 611  
Date Performed 1/3/2014  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt1H 2045  
Project Description    Interstate 80 Reconstruction 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA

Deceleration Lane Length LD 1000 
Freeway Volume, VF 4440 
Ramp Volume, VR 204 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj Ramp

Yes On

No Off

Ldown = 1750   ft 

VD = 322  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4440   0.94  Rolling  10  1  0.862  0.95  5768  
 Ramp 204   0.72  Rolling  1  0  0.985  0.95  303  
 UpStream          
 DownStream 322   0.72  Rolling  1  0  0.985  0.95  478  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.602  using Equation (Exhibit 13-7) 
V12 = 3592  pc/h 
V3 or Vav34 2176  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 5768  Exhibit 13-8 7200 No  
VFO = VF - VR 5465  Exhibit 13-8 7200  No  

VR 303  Exhibit 13-10 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 13-8   V12 3592  Exhibit 13-8 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 26.1 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.455 (Exhibit 13-12) 
SR= 57.3 mph (Exhibit 13-12) 
S0= 72.2 mph (Exhibit 13-12) 

S = 62.1 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst JRE  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 306 to Dreher Avenue  
Date Performed 1/3/2014  Jurisdiction  
Analysis Time Period A.M. Peak Hour  Analysis Year Alt 1H 2045  
Project Description    Interstate 80 Reconstruction 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3680   ft 

Vu = 473  veh/h 

Terrain:  Rolling Downstream Adj Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h   S FF =   70.0 mph  SFR =   35.0 mph  
Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3240   0.91  Rolling  12  1  0.840  0.95  4460  
 Ramp 313   0.66  Rolling  3  0  0.957  0.95  522  
 UpStream 473   0.91  Rolling  6  0  0.917  0.95  596  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ = 4450.82  (Equation 25-8 or 25-9) 
PFD = 0.641   using Equation (Exhibit 25-12) 
V12 = 3046  pc/h 
V3 or Vav34 1414  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4460  Exhibit 25-14 7200 No  
VFO = VF - VR 3938  Exhibit 25-14 7200  No  

VR 522  Exhibit 25-3 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 25-7   V12 3046  Exhibit 25-14 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 29.2 (pc/mi/ln) 
LOS = D (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 
SR= mph (Exhibit 25-19) 

S0= mph (Exhibit 25-19) 
S = mph (Exhibit 25-14) 

Ds = 0.475 (Exhibit 25-19) 
SR= 56.7 mph (Exhibit 25-19) 
S0= 75.2 mph (Exhibit 25-19) 

S = 61.5 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst JRE  Freeway/Dir of Travel I-80 Westbound  
Agency or Company AECOM  Junction Int. 306 to Dreher Avenue  
Date Performed 1/3/2014  Jurisdiction  
Analysis Time Period P.M. Peak Hour  Analysis Year Alt 1H 2045  
Project Description    Interstate 80 Reconstruction 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 3680   ft 

Vu = 790  veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA

Deceleration Lane Length LD 140 
Freeway Volume, VF 6750 
Ramp Volume, VR 680 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6750   0.96  Rolling  12  1  0.840  0.95  8808  
 Ramp 680   0.82  Rolling  3  0  0.957  0.95  912  
 UpStream 790   0.89  Rolling  1  0  0.985  0.95  948  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12 

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 4355  pc/h 
V3 or Vav34 2226  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 8808  Exhibit 13-8 9600 No  
VFO = VF - VR 7896  Exhibit 13-8 9600  No  

VR 912  Exhibit 13-10 2000 No  
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

 Actual Max Desirable Violation?  Actual Max Desirable Violation? 
VR12   Exhibit 13-8   V12 4355  Exhibit 13-8 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 40.4 (pc/mi/ln) 
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.510 (Exhibit 13-12) 
SR= 55.7 mph (Exhibit 13-12) 
S0= 72.0 mph (Exhibit 13-12) 

S = 62.9 mph (Exhibit 13-13) 
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SIGNALIZED INTERSECTION 

ANALYSIS 



Lanes, Volumes, Timings
27: SR 611 & Heller Dr 3/13/2014

I-80 Reconstruction Interchange 303 Alt 1H 2045 AM Synchro 8 Report
Interchange 303 Alt H 2045 AM Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 6 443 190 173 490 12 108 1 335 12 1 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -3% 0% 0% 0%
Storage Length (ft) 150 0 400 0 0 0 50 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.955 0.996 0.850 0.871
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1832 3499 0 1805 3596 0 1805 1615 0 1805 1655 0
Flt Permitted 0.443 0.163 0.674 0.540
Satd. Flow (perm) 854 3499 0 310 3596 0 1281 1615 0 1026 1655 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 72 3 372 6
Link Speed (mph) 35 35 30 30
Link Distance (ft) 557 1414 347 353
Travel Time (s) 10.9 27.5 7.9 8.0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 7 492 211 192 544 13 120 1 372 13 1 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 7 703 0 192 557 0 120 373 0 13 7 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes
Headway Factor 0.98 0.98 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 8 2 6



Lanes, Volumes, Timings
27: SR 611 & Heller Dr 3/13/2014

I-80 Reconstruction Interchange 303 Alt 1H 2045 AM Synchro 8 Report
Interchange 303 Alt H 2045 AM Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 3 8 5 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 9.0 38.0 23.0 52.0 11.0 39.0 28.0 28.0
Total Split (%) 9.0% 38.0% 23.0% 52.0% 11.0% 39.0% 28.0% 28.0%
Maximum Green (s) 5.0 34.0 19.0 48.0 7.0 35.0 24.0 24.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None C-Max C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 30.0 25.0 41.7 39.9 50.3 50.3 37.1 37.1
Actuated g/C Ratio 0.30 0.25 0.42 0.40 0.50 0.50 0.37 0.37
v/c Ratio 0.02 0.76 0.60 0.39 0.17 0.37 0.03 0.01
Control Delay 14.7 36.2 25.9 21.6 16.1 3.2 26.5 17.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.7 36.2 25.9 21.6 16.1 3.2 26.5 17.3
LOS B D C C B A C B
Approach Delay 36.0 22.7 6.3 23.3
Approach LOS D C A C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 23.4 Intersection LOS: C
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     27: SR 611 & Heller Dr



Queues
27: SR 611 & Heller Dr 3/13/2014

I-80 Reconstruction Interchange 303 Alt 1H 2045 AM Synchro 8 Report
Interchange 303 Alt H 2045 AM Page 3

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 7 703 192 557 120 373 13 7
v/c Ratio 0.02 0.76 0.60 0.39 0.17 0.37 0.03 0.01
Control Delay 14.7 36.2 25.9 21.6 16.1 3.2 26.5 17.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.7 36.2 25.9 21.6 16.1 3.2 26.5 17.3
Queue Length 50th (ft) 3 196 77 123 40 0 5 0
Queue Length 95th (ft) 9 240 105 166 86 55 22 12
Internal Link Dist (ft) 477 1334 267 273
Turn Bay Length (ft) 150 400 50
Base Capacity (vph) 305 1237 413 1727 693 997 380 617
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.57 0.46 0.32 0.17 0.37 0.03 0.01

Intersection Summary



HCM 2010 TWSC
27: SR 611 & Heller Dr 3/13/2014

I-80 Reconstruction Interchange 303 Alt 1H 2045 AM Synchro 8 Report
Interchange 303 Alt H 2045 AM Page 4

Two Way Analysis cannot be performed on Signalized Intersection.



Lanes, Volumes, Timings
29: Connector Rd & 303 WB On Ramp/303 WB Exit Ramp 3/13/2014

I-80 Reconstruction Interchange 303 Alt 1H 2045 AM Synchro 8 Report
Interchange 303 Alt H 2045 AM Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 1 1 106 1 337 0 0 190 173
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00
Frt 0.867 0.936
Flt Protected
Satd. Flow (prot) 0 0 0 0 1647 0 0 3610 0 0 1778 0
Flt Permitted
Satd. Flow (perm) 0 0 0 0 1647 0 0 3610 0 0 1778 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 372 504 509 347
Travel Time (s) 8.5 11.5 11.6 7.9
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 1 1 118 1 374 0 0 211 192
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 120 0 0 375 0 0 403 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 33.9% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC
29: Connector Rd & 303 WB On Ramp/303 WB Exit Ramp 3/13/2014

I-80 Reconstruction Interchange 303 Alt 1H 2045 AM Synchro 8 Report
Interchange 303 Alt H 2045 AM Page 6

Intersection
Int Delay, s/veh 1.3
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 0 0 0 1 1 106 1 337 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Stop Stop Stop Free Free Free
RT Channelized - - None - - Yeild - - None
Storage Length - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0
Mvmt Flow 0 0 0 1 1 118 1 374 0
 

Major/Minor Minor1 Major1
Conflicting Flow All 684 780 187 403 0 0
          Stage 1 377 377 - - - -
          Stage 2 307 403 - - - -
Critical Hdwy 6.6 6.5 6.9 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - -
Critical Hdwy Stg 2 5.4 5.5 - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - -
Pot Cap-1 Maneuver 402 329 830 1167 - -
          Stage 1 669 619 - - - -
          Stage 2 751 603 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 402 0 830 1167 - -
Mov Cap-2 Maneuver 402 0 - - - -
          Stage 1 668 0 - - - -
          Stage 2 751 0 - - - -
 

Approach WB NB
HCM Control Delay, s 10 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT NBR WBLn1 SBL SBT SBR
Capacity (veh/h) 1167 - - 846 1196 - -
HCM Lane V/C Ratio 0.001 - - 0.142 - - -
HCM Control Delay (s) 8.1 0 - 10 0 - -
HCM Lane LOS A A - B A - -
HCM 95th %tile Q(veh) 0 - - 0.5 0 - -



HCM 2010 TWSC
29: Connector Rd & 303 WB On Ramp/303 WB Exit Ramp 3/13/2014

I-80 Reconstruction Interchange 303 Alt 1H 2045 AM Synchro 8 Report
Interchange 303 Alt H 2045 AM Page 7

Intersection
Int Delay, s/veh
 

Movement SBL SBT SBR
Vol, veh/h 0 190 173
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 90 90 90
Heavy Vehicles, % 0 0 0
Mvmt Flow 0 211 192
 

Major/Minor Major2
Conflicting Flow All 374 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.1 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.2 - -
Pot Cap-1 Maneuver 1196 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1196 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -
 

Approach SB
HCM Control Delay, s 0
HCM LOS
 

Minor Lane/Major Mvmt



Lanes, Volumes, Timings
30: 303 EB Exit Ramp/303 EB On Ramp & Connector Rd 3/13/2014

I-80 Reconstruction Interchange 303 Alt 1H 2045 AM Synchro 8 Report
Interchange 303 Alt H 2045 AM Page 8

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 337 1 0 0 190 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected 0.953 0.950
Satd. Flow (prot) 0 1811 0 0 1805 0
Flt Permitted 0.953 0.950
Satd. Flow (perm) 0 1811 0 0 1805 0
Link Speed (mph) 30 30 30
Link Distance (ft) 487 669 509
Travel Time (s) 11.1 15.2 11.6
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 374 1 0 0 211 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 375 0 0 211 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 35.9% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC
30: 303 EB Exit Ramp/303 EB On Ramp & Connector Rd 3/13/2014

I-80 Reconstruction Interchange 303 Alt 1H 2045 AM Synchro 8 Report
Interchange 303 Alt H 2045 AM Page 9

Intersection
Int Delay, s/veh 0
 

Movement EBL EBT WBT WBR SBL SBR
Vol, veh/h 337 1 0 0 190 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 374 1 0 0 211 0
 

Major/Minor Minor2 Major2
Conflicting Flow All 0 422 0 -
          Stage 1 0 422 - -
          Stage 2 0 0 - -
Critical Hdwy - - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - - - -
Pot Cap-1 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver - 0 - -
Mov Cap-2 Maneuver - 0 - -
          Stage 1 - 0 - -
          Stage 2 - 0 - -
 

Approach EB SB
HCM Control Delay, s 0
HCM LOS -
 

Minor Lane/Major Mvmt EBLn1 SBL SBR
Capacity (veh/h) - - -
HCM Lane V/C Ratio - - -
HCM Control Delay (s) - - -
HCM Lane LOS - - -
HCM 95th %tile Q(veh) - - -



Lanes, Volumes, Timings
16: 305 EB Exit and On Ramps & W Main St 2/4/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 1

Lane Group EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (vph) 254 288 36 507 66 381
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 150 0 200
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1900 1615 1805 1900 1805 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1900 1615 1805 1900 1805 1615
Link Speed (mph) 30 30 30
Link Distance (ft) 1124 1534 676
Travel Time (s) 25.5 34.9 15.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 282 320 40 563 73 423
Shared Lane Traffic (%)
Lane Group Flow (vph) 282 320 40 563 73 423
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 43.6% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC
16: 305 EB Exit and On Ramps & W Main St 2/4/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 2

Intersection
Int Delay, s/veh 5
 

Movement EBT EBR WBL WBT NWL NWR
Vol, veh/h 254 288 36 507 66 381
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yeild - None - Yeild
Storage Length - 100 150 - 0 200
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 282 320 40 563 73 423
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 282 0 925 282
          Stage 1 - - - - 282 -
          Stage 2 - - - - 643 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1292 - 301 762
          Stage 1 - - - - 770 -
          Stage 2 - - - - 527 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1292 - 292 762
Mov Cap-2 Maneuver - - - - 292 -
          Stage 1 - - - - 770 -
          Stage 2 - - - - 511 -
 

Approach EB WB NW
HCM Control Delay, s 0 0.5 16.4
HCM LOS C
 

Minor Lane/Major Mvmt NWLn1 NWLn2 EBT EBR WBL WBT
Capacity (veh/h) 292 762 - - 1292 -
HCM Lane V/C Ratio 0.251 0.556 - - 0.031 -
HCM Control Delay (s) 21.4 15.5 - - 7.9 -
HCM Lane LOS C C - - A -
HCM 95th %tile Q(veh) 1 3.5 - - 0.1 -



Lanes, Volumes, Timings
18: Dreher Ave & 305 EB C-D Road/306 EB On Ramp 2/4/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 3

Lane Group EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 10 324 10 0 0 0 0 129 138 81 122 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 100 0 0 0 100 150 0
Storage Lanes 0 0 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.996 0.850
Flt Protected 0.999 0.950
Satd. Flow (prot) 0 1891 0 0 0 0 0 1900 1615 1805 1900 0
Flt Permitted 0.999 0.950
Satd. Flow (perm) 0 1891 0 0 0 0 0 1900 1615 1805 1900 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2085 911 670 1292
Travel Time (s) 47.4 20.7 15.2 29.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 11 360 11 0 0 0 0 143 153 90 136 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 382 0 0 0 0 0 143 153 90 136 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 41.2% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC
18: Dreher Ave & 305 EB C-D Road/306 EB On Ramp 2/4/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 4

Intersection
Int Delay, s/veh 2.9
 

Movement EBL EBT EBR WBL WBT WBR NEL NET NER
Vol, veh/h 10 324 10 0 0 0 0 129 138
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - Yeild - - None - - Yeild
Storage Length - - - - - - - - 100
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0
Mvmt Flow 11 360 11 0 0 0 0 143 153
 

Major/Minor Minor2 Major1
Conflicting Flow All 459 459 136 136 0 0
          Stage 1 316 316 - - - -
          Stage 2 143 143 - - - -
Critical Hdwy 6.4 6.5 6.2 4.1 - -
Critical Hdwy Stg 1 5.4 5.5 - - - -
Critical Hdwy Stg 2 5.4 5.5 - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - -
Pot Cap-1 Maneuver 564 502 918 1461 - -
          Stage 1 744 659 - - - -
          Stage 2 889 782 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 529 0 918 1461 - -
Mov Cap-2 Maneuver 529 0 - - - -
          Stage 1 698 0 - - - -
          Stage 2 889 0 - - - -
 

Approach EB NE
HCM Control Delay, s 5.1 0
HCM LOS A
 

Minor Lane/Major Mvmt NEL NET NER EBLn1 SWL SWT SWR
Capacity (veh/h) 1461 - - 31579 1452 - -
HCM Lane V/C Ratio - - - 0.012 0.062 - -
HCM Control Delay (s) 0 - - 5.1 7.6 - -
HCM Lane LOS A - - A A - -
HCM 95th %tile Q(veh) 0 - - 0 0.2 - -



HCM 2010 TWSC
18: Dreher Ave & 305 EB C-D Road/306 EB On Ramp 2/4/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 5

Intersection
Int Delay, s/veh
 

Movement SWL SWT SWR
Vol, veh/h 81 122 0
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 150 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 90 90 90
Heavy Vehicles, % 0 0 0
Mvmt Flow 90 136 0
 

Major/Minor Major2
Conflicting Flow All 143 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.1 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.2 - -
Pot Cap-1 Maneuver 1452 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1452 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -
 

Approach SW
HCM Control Delay, s 3
HCM LOS
 

Minor Lane/Major Mvmt



Lanes, Volumes, Timings
19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp 2/17/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 1

Lane Group EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 0 0 0 51 179 83 38 102 0 0 152 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 100 150 0 0 100
Storage Lanes 0 0 0 1 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.989 0.950
Satd. Flow (prot) 0 0 0 0 1879 1615 1805 1900 0 0 1900 1615
Flt Permitted 0.989 0.950
Satd. Flow (perm) 0 0 0 0 1879 1615 1805 1900 0 0 1900 1615
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2068 892 1292 511
Travel Time (s) 47.0 20.3 29.4 11.6
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 57 199 92 42 113 0 0 169 42
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 256 92 42 113 0 0 169 42
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 41.2% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC
19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp 2/17/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 2

Intersection
Int Delay, s/veh 7
 

Movement EBL EBT EBR WBL WBT WBR NEL NET NER
Vol, veh/h 0 0 0 51 179 83 38 102 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - Yeild - - None
Storage Length - - - - - 100 150 - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0
Mvmt Flow 0 0 0 57 199 92 42 113 0
 

Major/Minor Minor1 Major1
Conflicting Flow All 367 367 113 169 0 0
          Stage 1 198 198 - - - -
          Stage 2 169 169 - - - -
Critical Hdwy 6.4 6.5 6.2 4.1 - -
Critical Hdwy Stg 1 5.4 5.5 - - - -
Critical Hdwy Stg 2 5.4 5.5 - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - -
Pot Cap-1 Maneuver 637 565 945 1421 - -
          Stage 1 840 741 - - - -
          Stage 2 866 763 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 618 0 945 1421 - -
Mov Cap-2 Maneuver 618 0 - - - -
          Stage 1 815 0 - - - -
          Stage 2 866 0 - - - -
 

Approach WB NE
HCM Control Delay, s 13.4 2.1
HCM LOS B
 

Minor Lane/Major Mvmt NEL NET NER WBLn1 WBLn2 SWL SWT SWR
Capacity (veh/h) 1421 - - 618 945 1489 - -
HCM Lane V/C Ratio 0.03 - - 0.414 0.098 - - -
HCM Control Delay (s) 7.6 - - 14.9 9.2 0 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0.1 - - 2 0.3 0 - -



HCM 2010 TWSC
19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp 2/17/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 3

Intersection
Int Delay, s/veh
 

Movement SWL SWT SWR
Vol, veh/h 0 152 38
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - Yeild
Storage Length - - 100
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 90 90 90
Heavy Vehicles, % 0 0 0
Mvmt Flow 0 169 42
 

Major/Minor Major2
Conflicting Flow All 113 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.1 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.2 - -
Pot Cap-1 Maneuver 1489 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1489 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -
 

Approach SW
HCM Control Delay, s 0
HCM LOS
 

Minor Lane/Major Mvmt



Lanes, Volumes, Timings
22: 306 WB C-D Road/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 1

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 47 588 0 0 388 149 0 0 0 155 75 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 50 0 0 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.962 0.987
Flt Protected 0.950 0.970
Satd. Flow (prot) 1805 1900 0 0 1828 0 0 0 0 0 1819 0
Flt Permitted 0.238 0.970
Satd. Flow (perm) 452 1900 0 0 1828 0 0 0 0 0 1819 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 58 13
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1534 227 367 2068
Travel Time (s) 34.9 5.2 8.3 47.0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 52 653 0 0 431 166 0 0 0 172 83 27
Shared Lane Traffic (%)
Lane Group Flow (vph) 52 653 0 0 597 0 0 0 0 0 282 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA NA Perm NA
Protected Phases 4 8 2
Permitted Phases 4 2
Detector Phase 4 4 8 2 2



Lanes, Volumes, Timings
22: 306 WB C-D Road/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 2

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 25.0 25.0 25.0 20.0 20.0
Total Split (%) 55.6% 55.6% 55.6% 44.4% 44.4%
Maximum Green (s) 21.0 21.0 21.0 16.0 16.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max
Act Effct Green (s) 19.2 19.2 19.2 17.8
Actuated g/C Ratio 0.43 0.43 0.43 0.40
v/c Ratio 0.27 0.81 0.74 0.39
Control Delay 11.8 20.5 15.5 12.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 11.8 20.5 15.5 12.1
LOS B C B B
Approach Delay 19.9 15.5 12.1
Approach LOS B B B

Intersection Summary
Area Type: Other
Cycle Length: 45
Actuated Cycle Length: 45
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 16.8 Intersection LOS: B
Intersection Capacity Utilization 56.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     22: 306 WB C-D Road/305 WB On Ramp & W Main St



Queues
22: 306 WB C-D Road/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 3

Lane Group EBL EBT WBT NWT
Lane Group Flow (vph) 52 653 597 282
v/c Ratio 0.27 0.81 0.74 0.39
Control Delay 11.8 20.5 15.5 12.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 11.8 20.5 15.5 12.1
Queue Length 50th (ft) 7 125 97 50
Queue Length 95th (ft) 26 #246 185 99
Internal Link Dist (ft) 1454 147 1988
Turn Bay Length (ft) 50
Base Capacity (vph) 210 886 884 728
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.25 0.74 0.68 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Lanes, Volumes, Timings
25: 305 EB C-D Road & 305 EB Exit and On Ramps/305 EB Exit Ramp 2/4/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 13

Lane Group EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (vph) 324 0 0 447 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 0 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 0 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 30 30 30
Link Distance (ft) 676 545 2085
Travel Time (s) 15.4 12.4 47.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 360 0 0 497 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 360 0 0 497 0 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Turn Type NA NA
Protected Phases 4 8
Permitted Phases
Minimum Split (s) 20.0 20.0
Total Split (s) 20.0 20.0
Total Split (%) 100.0% 100.0%
Maximum Green (s) 16.0 16.0
Yellow Time (s) 3.5 3.5
All-Red Time (s) 0.5 0.5
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 20.0 20.0
Actuated g/C Ratio 1.00 1.00
v/c Ratio 0.19 0.26
Control Delay 0.2 0.3
Queue Delay 0.0 0.0
Total Delay 0.2 0.3
LOS A A
Approach Delay 0.2 0.3
Approach LOS A A



Lanes, Volumes, Timings
25: 305 EB C-D Road & 305 EB Exit and On Ramps/305 EB Exit Ramp 2/4/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 14

Intersection Summary
Area Type: Other
Cycle Length: 20
Actuated Cycle Length: 20
Offset: 0 (0%), Referenced to phase 2: and 6:, Start of Green
Natural Cycle: 40
Control Type: Pretimed
Maximum v/c Ratio: 0.26
Intersection Signal Delay: 0.3 Intersection LOS: A
Intersection Capacity Utilization 26.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     25: 305 EB C-D Road & 305 EB Exit and On Ramps/305 EB Exit Ramp



Queues
25: 305 EB C-D Road & 305 EB Exit and On Ramps/305 EB Exit Ramp 2/4/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 15

Lane Group EBT WBT
Lane Group Flow (vph) 360 497
v/c Ratio 0.19 0.26
Control Delay 0.2 0.3
Queue Delay 0.0 0.0
Total Delay 0.2 0.3
Queue Length 50th (ft) 0 0
Queue Length 95th (ft) 0 0
Internal Link Dist (ft) 596 465
Turn Bay Length (ft)
Base Capacity (vph) 1900 1900
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.19 0.26

Intersection Summary



Lanes, Volumes, Timings
16: 305 EB Exit and On Ramps & W Main St 2/5/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 1

Lane Group EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (vph) 254 288 36 507 66 381
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 150 0 200
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1900 1615 1805 1900 1805 1615
Flt Permitted 0.560 0.950
Satd. Flow (perm) 1900 1615 1064 1900 1805 1615
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 320 423
Link Speed (mph) 30 30 30
Link Distance (ft) 2247 1534 676
Travel Time (s) 51.1 34.9 15.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 282 320 40 563 73 423
Shared Lane Traffic (%)
Lane Group Flow (vph) 282 320 40 563 73 423
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Number of Detectors 2 1 1 2 1 1
Detector Template Thru Right Left Thru Left Right
Leading Detector (ft) 100 20 20 100 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type NA Perm Perm NA Prot Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Detector Phase 4 4 8 8 2 2



Lanes, Volumes, Timings
16: 305 EB Exit and On Ramps & W Main St 2/5/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 2

Lane Group EBT EBR WBL WBT NWL NWR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 16.0 16.0 16.0 16.0 16.0 16.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max
Act Effct Green (s) 14.8 14.8 14.8 14.8 17.2 17.2
Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.43 0.43
v/c Ratio 0.40 0.40 0.10 0.80 0.09 0.45
Control Delay 10.9 3.1 8.4 22.0 7.9 3.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.9 3.1 8.4 22.0 7.9 3.0
LOS B A A C A A
Approach Delay 6.7 21.1 3.7
Approach LOS A C A

Intersection Summary
Area Type: Other
Cycle Length: 40
Actuated Cycle Length: 40
Offset: 0 (0%), Referenced to phase 2:NWL and 6:, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 11.0 Intersection LOS: B
Intersection Capacity Utilization 43.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     16: 305 EB Exit and On Ramps & W Main St



Queues
16: 305 EB Exit and On Ramps & W Main St 2/5/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 3

Lane Group EBT EBR WBL WBT NWL NWR
Lane Group Flow (vph) 282 320 40 563 73 423
v/c Ratio 0.40 0.40 0.10 0.80 0.09 0.45
Control Delay 10.9 3.1 8.4 22.0 7.9 3.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.9 3.1 8.4 22.0 7.9 3.0
Queue Length 50th (ft) 41 0 5 100 10 0
Queue Length 95th (ft) 83 32 18 #230 26 36
Internal Link Dist (ft) 2167 1454 596
Turn Bay Length (ft) 100 150 200
Base Capacity (vph) 760 838 425 760 775 934
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.38 0.09 0.74 0.09 0.45

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 2010 TWSC
16: 305 EB Exit and On Ramps & W Main St 2/5/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 4

Two Way Analysis cannot be performed on Signalized Intersection.



Lanes, Volumes, Timings
19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp 3/13/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 1

Lane Group EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 0 0 0 51 179 83 38 102 0 0 152 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 100 150 0 0 100
Storage Lanes 0 0 0 1 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.989 0.950
Satd. Flow (prot) 0 0 0 0 1879 1615 1805 1900 0 0 1900 1615
Flt Permitted 0.989 0.650
Satd. Flow (perm) 0 0 0 0 1879 1615 1235 1900 0 0 1900 1615
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 92 42
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2068 892 1292 511
Travel Time (s) 47.0 20.3 29.4 11.6
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 57 199 92 42 113 0 0 169 42
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 256 92 42 113 0 0 169 42
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 2 1
Detector Template Left Thru Right Left Thru Thru Right
Leading Detector (ft) 20 100 20 20 100 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA NA Perm
Protected Phases 8 2 6
Permitted Phases 8 8 2 6
Detector Phase 8 8 8 2 2 6 6



Lanes, Volumes, Timings
19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp 3/13/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 2

Lane Group EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 16.0 16.0 16.0 16.0 16.0 16.0 16.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 11.0 11.0 23.9 23.9 23.9 23.9
Actuated g/C Ratio 0.28 0.28 0.60 0.60 0.60 0.60
v/c Ratio 0.49 0.18 0.06 0.10 0.15 0.04
Control Delay 14.6 3.6 6.7 6.6 6.8 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.6 3.6 6.7 6.6 6.8 3.2
LOS B A A A A A
Approach Delay 11.7 6.6 6.1
Approach LOS B A A

Intersection Summary
Area Type: Other
Cycle Length: 40
Actuated Cycle Length: 40
Offset: 0 (0%), Referenced to phase 2:NETL and 6:SWT, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 8.9 Intersection LOS: A
Intersection Capacity Utilization 41.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp



Queues
19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp 3/13/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 3

Lane Group WBT WBR NEL NET SWT SWR
Lane Group Flow (vph) 256 92 42 113 169 42
v/c Ratio 0.49 0.18 0.06 0.10 0.15 0.04
Control Delay 14.6 3.6 6.7 6.6 6.8 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.6 3.6 6.7 6.6 6.8 3.2
Queue Length 50th (ft) 48 0 4 11 16 0
Queue Length 95th (ft) 76 17 18 36 51 12
Internal Link Dist (ft) 812 1212 431
Turn Bay Length (ft) 100 150 100
Base Capacity (vph) 751 701 738 1135 1135 982
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.13 0.06 0.10 0.15 0.04

Intersection Summary



HCM 2010 Signalized Intersection Summary
19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp 3/13/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 4

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 0 0 0 51 179 83 38 102 0 0 152 38
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 57 199 0 42 113 0 0 169 0
Adj No. of Lanes 0 1 1 1 1 0 0 1 1
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 73 254 281 874 1046 0 0 1046 889
Arrive On Green 0.17 0.17 0.00 0.55 0.55 0.00 0.00 0.55 0.00
Sat Flow, veh/h 418 1461 1615 1236 1900 0 0 1900 1615
Grp Volume(v), veh/h 256 0 0 42 113 0 0 169 0
Grp Sat Flow(s),veh/h/ln 1879 0 1615 1236 1900 0 0 1900 1615
Q Serve(g_s), s 3.8 0.0 0.0 0.5 0.8 0.0 0.0 1.3 0.0
Cycle Q Clear(g_c), s 3.8 0.0 0.0 1.8 0.8 0.0 0.0 1.3 0.0
Prop In Lane 0.22 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 327 0 281 874 1046 0 0 1046 889
V/C Ratio(X) 0.78 0.00 0.00 0.05 0.11 0.00 0.00 0.16 0.00
Avail Cap(c_a), veh/h 1035 0 889 874 1046 0 0 1046 889
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 11.5 0.0 0.0 3.7 3.1 0.0 0.0 3.2 0.0
Incr Delay (d2), s/veh 4.1 0.0 0.0 0.1 0.2 0.0 0.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.3 0.0 0.0 0.2 0.5 0.0 0.0 0.8 0.0
LnGrp Delay(d),s/veh 15.6 0.0 0.0 3.8 3.3 0.0 0.0 3.5 0.0
LnGrp LOS B A A A
Approach Vol, veh/h 256 155 169
Approach Delay, s/veh 15.6 3.4 3.5
Approach LOS B A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 30.9 30.9 9.1
Change Period (Y+Rc), s 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 16.0 16.0
Max Q Clear Time (g_c+I1), s 3.8 3.3 5.8
Green Ext Time (p_c), s 1.3 1.4 0.0

Intersection Summary
HCM 2010 Ctrl Delay 8.8
HCM 2010 LOS A



HCM 2010 TWSC
19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp 3/13/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 5

Two Way Analysis cannot be performed on Signalized Intersection.



Lanes, Volumes, Timings
22: 306 WB C-D Road/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 1

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 47 588 0 0 388 149 0 0 0 155 75 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 50 0 0 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.962 0.987
Flt Protected 0.950 0.970
Satd. Flow (prot) 1805 1900 0 0 1828 0 0 0 0 0 1819 0
Flt Permitted 0.950 0.970
Satd. Flow (perm) 1805 1900 0 0 1828 0 0 0 0 0 1819 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1534 227 367 2068
Travel Time (s) 34.9 5.2 8.3 47.0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 52 653 0 0 431 166 0 0 0 172 83 27
Shared Lane Traffic (%)
Lane Group Flow (vph) 52 653 0 0 597 0 0 0 0 0 282 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 56.8% ICU Level of Service B
Analysis Period (min) 15



HCM 2010 TWSC
22: 306 WB C-D Road/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 2

Intersection
Int Delay, s/veh 1.5
 

Movement EBL EBT EBR WBL WBT WBR SEL SET SER
Vol, veh/h 47 588 0 0 388 149 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop
RT Channelized - - None - - Yeild - - None
Storage Length 50 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0
Mvmt Flow 52 653 0 0 431 166 0 0 0
 

Major/Minor Major1 Major2
Conflicting Flow All 431 0 0 653 0 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 4.1 - - 4.1 - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 1139 - - 943 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1139 - - 943 - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB
HCM Control Delay, s 0.6 0
HCM LOS
 

Minor Lane/Major Mvmt NWLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 2124 1139 - - 943 - -
HCM Lane V/C Ratio 0.133 0.046 - - - - -
HCM Control Delay (s) 7 8.3 - - 0 - -
HCM Lane LOS A A - - A - -
HCM 95th %tile Q(veh) 0.5 0.1 - - 0 - -



HCM 2010 TWSC
22: 306 WB C-D Road/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Int 305-306 Alt H - 2045 AM Peak Page 3

Intersection
Int Delay, s/veh
 

Movement NWL NWT NWR
Vol, veh/h 155 75 24
Conflicting Peds, #/hr 0 0 0
Sign Control Stop Stop Stop
RT Channelized - - Yeild
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 90 90 90
Heavy Vehicles, % 0 0 0
Mvmt Flow 172 83 27
 

Major/Minor Minor1
Conflicting Flow All 1189 1189 653
          Stage 1 758 758 -
          Stage 2 431 431 -
Critical Hdwy 6.4 6.5 6.2
Critical Hdwy Stg 1 5.4 5.5 -
Critical Hdwy Stg 2 5.4 5.5 -
Follow-up Hdwy 3.5 4 3.3
Pot Cap-1 Maneuver 210 190 471
          Stage 1 466 418 -
          Stage 2 660 586 -
Platoon blocked, %
Mov Cap-1 Maneuver 200 0 471
Mov Cap-2 Maneuver 200 0 -
          Stage 1 445 0 -
          Stage 2 660 0 -
 

Approach NW
HCM Control Delay, s 7
HCM LOS A
 

Minor Lane/Major Mvmt



Lanes, Volumes, Timings
27: SR 611 & Heller Dr 3/13/2014

I-80 Reconstruction Interchange 303 Alt 1H 2045 PM Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 15 610 268 322 752 33 204 1 448 24 1 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -3% 0% 0% 0%
Storage Length (ft) 150 0 400 0 0 0 50 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.954 0.994 0.850 0.862
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1832 3496 0 1805 3588 0 1805 1615 0 1805 1638 0
Flt Permitted 0.325 0.115 0.619 0.356
Satd. Flow (perm) 627 3496 0 218 3588 0 1176 1615 0 676 1638 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 94 8 352 11
Link Speed (mph) 35 35 30 30
Link Distance (ft) 557 1414 347 353
Travel Time (s) 10.9 27.5 7.9 8.0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 17 678 298 358 836 37 227 1 498 27 1 11
Shared Lane Traffic (%)
Lane Group Flow (vph) 17 976 0 358 873 0 227 499 0 27 12 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes
Headway Factor 0.98 0.98 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA Perm NA
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 8 2 6



Lanes, Volumes, Timings
27: SR 611 & Heller Dr 3/13/2014

I-80 Reconstruction Interchange 303 Alt 1H 2045 PM Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 3 8 5 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 20.0 8.0 20.0 20.0 20.0
Total Split (s) 8.0 51.0 20.0 63.0 9.0 29.0 20.0 20.0
Total Split (%) 8.0% 51.0% 20.0% 63.0% 9.0% 29.0% 20.0% 20.0%
Maximum Green (s) 4.0 47.0 16.0 59.0 5.0 25.0 16.0 16.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None C-Max C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 38.8 34.8 54.6 51.4 37.4 37.4 21.4 21.4
Actuated g/C Ratio 0.39 0.35 0.55 0.51 0.37 0.37 0.21 0.21
v/c Ratio 0.06 0.76 0.97 0.47 0.44 0.61 0.19 0.03
Control Delay 10.1 29.8 66.0 16.2 27.7 11.8 40.1 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.1 29.8 66.0 16.2 27.7 11.8 40.1 19.7
LOS B C E B C B D B
Approach Delay 29.4 30.7 16.8 33.8
Approach LOS C C B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 91 (91%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 26.9 Intersection LOS: C
Intersection Capacity Utilization 81.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     27: SR 611 & Heller Dr



Queues
27: SR 611 & Heller Dr 3/13/2014

I-80 Reconstruction Interchange 303 Alt 1H 2045 PM Synchro 8 Report
Interchange 303 Alt H 2045 PM Page 3

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 17 976 358 873 227 499 27 12
v/c Ratio 0.06 0.76 0.97 0.47 0.44 0.61 0.19 0.03
Control Delay 10.1 29.8 66.0 16.2 27.7 11.8 40.1 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.1 29.8 66.0 16.2 27.7 11.8 40.1 19.7
Queue Length 50th (ft) 5 260 168 162 103 64 15 1
Queue Length 95th (ft) 12 294 #326 211 187 197 42 17
Internal Link Dist (ft) 477 1334 267 273
Turn Bay Length (ft) 150 400 50
Base Capacity (vph) 291 1692 372 2120 515 824 145 359
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.58 0.96 0.41 0.44 0.61 0.19 0.03

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 2010 TWSC
27: SR 611 & Heller Dr 3/13/2014
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Two Way Analysis cannot be performed on Signalized Intersection.



Lanes, Volumes, Timings
29: Connector Rd & 303 WB On Ramp/303 WB Exit Ramp 3/13/2014
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 1 1 204 1 449 0 0 268 322
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00
Frt 0.866 0.926
Flt Protected
Satd. Flow (prot) 0 0 0 0 1645 0 0 3610 0 0 1759 0
Flt Permitted
Satd. Flow (perm) 0 0 0 0 1645 0 0 3610 0 0 1759 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 372 504 509 347
Travel Time (s) 8.5 11.5 11.6 7.9
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 1 1 227 1 499 0 0 298 358
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 229 0 0 500 0 0 656 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 53.2% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC
29: Connector Rd & 303 WB On Ramp/303 WB Exit Ramp 3/13/2014
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Intersection
Int Delay, s/veh 1.9
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR
Vol, veh/h 0 0 0 1 1 204 1 449 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Stop Stop Stop Free Free Free
RT Channelized - - None - - Yeild - - None
Storage Length - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0
Mvmt Flow 0 0 0 1 1 227 1 499 0
 

Major/Minor Minor1 Major1
Conflicting Flow All 978 1157 249 656 0 0
          Stage 1 501 501 - - - -
          Stage 2 477 656 - - - -
Critical Hdwy 6.6 6.5 6.9 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - -
Critical Hdwy Stg 2 5.4 5.5 - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - -
Pot Cap-1 Maneuver 265 198 757 941 - -
          Stage 1 580 546 - - - -
          Stage 2 629 465 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 265 0 757 941 - -
Mov Cap-2 Maneuver 265 0 - - - -
          Stage 1 579 0 - - - -
          Stage 2 629 0 - - - -
 

Approach WB NB
HCM Control Delay, s 11.7 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT NBR WBLn1 SBL SBT SBR
Capacity (veh/h) 941 - - 764 1075 - -
HCM Lane V/C Ratio 0.001 - - 0.3 - - -
HCM Control Delay (s) 8.8 0 - 11.7 0 - -
HCM Lane LOS A A - B A - -
HCM 95th %tile Q(veh) 0 - - 1.3 0 - -
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29: Connector Rd & 303 WB On Ramp/303 WB Exit Ramp 3/13/2014
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Intersection
Int Delay, s/veh
 

Movement SBL SBT SBR
Vol, veh/h 0 268 322
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 90 90 90
Heavy Vehicles, % 0 0 0
Mvmt Flow 0 298 358
 

Major/Minor Major2
Conflicting Flow All 499 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.1 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.2 - -
Pot Cap-1 Maneuver 1075 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1075 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -
 

Approach SB
HCM Control Delay, s 0
HCM LOS
 

Minor Lane/Major Mvmt



Lanes, Volumes, Timings
30: 303 EB Exit Ramp/303 EB On Ramp & Connector Rd 3/13/2014
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 449 1 0 0 268 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected 0.952 0.950
Satd. Flow (prot) 0 1809 0 0 1805 0
Flt Permitted 0.952 0.950
Satd. Flow (perm) 0 1809 0 0 1805 0
Link Speed (mph) 30 30 30
Link Distance (ft) 487 669 509
Travel Time (s) 11.1 15.2 11.6
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 499 1 0 0 298 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 500 0 0 298 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 46.4% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Int Delay, s/veh 0
 

Movement EBL EBT WBT WBR SBL SBR
Vol, veh/h 449 1 0 0 268 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 499 1 0 0 298 0
 

Major/Minor Minor2 Major2
Conflicting Flow All 0 596 0 -
          Stage 1 0 596 - -
          Stage 2 0 0 - -
Critical Hdwy - - - -
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - - - -
Pot Cap-1 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver - 0 - -
Mov Cap-2 Maneuver - 0 - -
          Stage 1 - 0 - -
          Stage 2 - 0 - -
 

Approach EB SB
HCM Control Delay, s 0
HCM LOS -
 

Minor Lane/Major Mvmt EBLn1 SBL SBR
Capacity (veh/h) - - -
HCM Lane V/C Ratio - - -
HCM Control Delay (s) - - -
HCM Lane LOS - - -
HCM 95th %tile Q(veh) - - -



Lanes, Volumes, Timings
16: 305 EB Exit and On Ramps & W Main St 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 1

Lane Group EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (vph) 322 317 53 986 140 395
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 150 0 200
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1900 1615 1805 1900 1805 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1900 1615 1805 1900 1805 1615
Link Speed (mph) 30 30 30
Link Distance (ft) 1124 1534 676
Travel Time (s) 25.5 34.9 15.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 358 352 59 1096 156 439
Shared Lane Traffic (%)
Lane Group Flow (vph) 358 352 59 1096 156 439
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 66.3% ICU Level of Service C
Analysis Period (min) 15



HCM 2010 TWSC
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Intersection
Int Delay, s/veh 20.3
 

Movement EBT EBR WBL WBT NWL NWR
Vol, veh/h 322 317 53 986 140 395
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yeild - None - Yeild
Storage Length - 100 150 - 0 200
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 358 352 59 1096 156 439
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 358 0 1571 358
          Stage 1 - - - - 358 -
          Stage 2 - - - - 1213 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1212 - ~ 123 691
          Stage 1 - - - - 712 -
          Stage 2 - - - - 284 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1212 - ~ 117 691
Mov Cap-2 Maneuver - - - - ~ 117 -
          Stage 1 - - - - 712 -
          Stage 2 - - - - 270 -
 

Approach EB WB NW
HCM Control Delay, s 0 0.4 83.1
HCM LOS F
 

Minor Lane/Major Mvmt NWLn1 NWLn2 EBT EBR WBL WBT
Capacity (veh/h) 117 691 - - 1212 -
HCM Lane V/C Ratio 1.33 0.635 - - 0.049 -
HCM Control Delay (s) 264.5 18.8 - - 8.1 -
HCM Lane LOS F C - - A -
HCM 95th %tile Q(veh) 10.4 4.6 - - 0.2 -

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



Lanes, Volumes, Timings
18: Dreher Ave & 305 EB C-D Road/306 EB On Ramp 2/17/2014

I-80 Reconstruction Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 10 369 10 0 0 0 0 111 85 104 307 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 100 0 0 0 100 150 0
Storage Lanes 0 0 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.997 0.850
Flt Protected 0.999 0.950
Satd. Flow (prot) 0 1892 0 0 0 0 0 1900 1615 1805 1900 0
Flt Permitted 0.999 0.950
Satd. Flow (perm) 0 1892 0 0 0 0 0 1900 1615 1805 1900 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2085 911 670 1292
Travel Time (s) 47.4 20.7 15.2 29.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 11 410 11 0 0 0 0 123 94 116 341 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 432 0 0 0 0 0 123 94 116 341 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15



HCM 2010 TWSC
18: Dreher Ave & 305 EB C-D Road/306 EB On Ramp 2/17/2014
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Intersection
Int Delay, s/veh 2.8
 

Movement EBL EBT EBR WBL WBT WBR NEL NET NER
Vol, veh/h 10 369 10 0 0 0 0 111 85
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - Yeild - - None - - Yeild
Storage Length - - - - - - - - 100
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0
Mvmt Flow 11 410 11 0 0 0 0 123 94
 

Major/Minor Minor2 Major1
Conflicting Flow All 695 695 341 341 0 0
          Stage 1 572 572 - - - -
          Stage 2 123 123 - - - -
Critical Hdwy 6.4 6.5 6.2 4.1 - -
Critical Hdwy Stg 1 5.4 5.5 - - - -
Critical Hdwy Stg 2 5.4 5.5 - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - -
Pot Cap-1 Maneuver 411 ~ 368 706 1229 - -
          Stage 1 569 508 - - - -
          Stage 2 907 798 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 379 0 706 1229 - -
Mov Cap-2 Maneuver 379 0 - - - -
          Stage 1 524 0 - - - -
          Stage 2 907 0 - - - -
 

Approach EB NE
HCM Control Delay, s 5.1 0
HCM LOS A
 

Minor Lane/Major Mvmt NEL NET NER EBLn1 SWL SWT SWR
Capacity (veh/h) 1229 - - 27463 1477 - -
HCM Lane V/C Ratio - - - 0.016 0.078 - -
HCM Control Delay (s) 0 - - 5.1 7.6 - -
HCM Lane LOS A - - A A - -
HCM 95th %tile Q(veh) 0 - - 0 0.3 - -

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



HCM 2010 TWSC
18: Dreher Ave & 305 EB C-D Road/306 EB On Ramp 2/17/2014
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Intersection
Int Delay, s/veh
 

Movement SWL SWT SWR
Vol, veh/h 104 307 0
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - None
Storage Length 150 - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 90 90 90
Heavy Vehicles, % 0 0 0
Mvmt Flow 116 341 0
 

Major/Minor Major2
Conflicting Flow All 123 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.1 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.2 - -
Pot Cap-1 Maneuver 1477 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1477 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -
 

Approach SW
HCM Control Delay, s 1.9
HCM LOS
 

Minor Lane/Major Mvmt



Lanes, Volumes, Timings
19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp 2/17/2014

I-80 Reconstruction Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 0 0 0 166 377 138 72 49 0 0 245 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 100 150 0 0 100
Storage Lanes 0 0 0 1 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.985 0.950
Satd. Flow (prot) 0 0 0 0 1872 1615 1805 1900 0 0 1900 1615
Flt Permitted 0.985 0.950
Satd. Flow (perm) 0 0 0 0 1872 1615 1805 1900 0 0 1900 1615
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2068 892 1292 511
Travel Time (s) 47.0 20.3 29.4 11.6
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 184 419 153 80 54 0 0 272 80
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 603 153 80 54 0 0 272 80
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15



HCM 2010 TWSC
19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 2

Intersection
Int Delay, s/veh 62.9
 

Movement EBL EBT EBR WBL WBT WBR NEL NET NER
Vol, veh/h 0 0 0 166 377 138 72 49 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free
RT Channelized - - None - - Yeild - - None
Storage Length - - - - - 100 150 - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0
Mvmt Flow 0 0 0 184 419 153 80 54 0
 

Major/Minor Minor1 Major1
Conflicting Flow All 486 486 54 272 0 0
          Stage 1 214 214 - - - -
          Stage 2 272 272 - - - -
Critical Hdwy 6.4 6.5 6.2 4.1 - -
Critical Hdwy Stg 1 5.4 5.5 - - - -
Critical Hdwy Stg 2 5.4 5.5 - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - -
Pot Cap-1 Maneuver 544 484 1019 1303 - -
          Stage 1 826 729 - - - -
          Stage 2 778 688 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 511 0 1019 1303 - -
Mov Cap-2 Maneuver 511 0 - - - -
          Stage 1 775 0 - - - -
          Stage 2 778 0 - - - -
 

Approach WB NE
HCM Control Delay, s 102.5 4.7
HCM LOS F
 

Minor Lane/Major Mvmt NEL NET NER WBLn1 WBLn2 SWL SWT SWR
Capacity (veh/h) 1303 - - 511 1019 1564 - -
HCM Lane V/C Ratio 0.061 - - 1.181 0.15 - - -
HCM Control Delay (s) 7.9 - - 126.2 9.2 0 - -
HCM Lane LOS A - - F A A - -
HCM 95th %tile Q(veh) 0.2 - - 21.9 0.5 0 - -



HCM 2010 TWSC
19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 3

Intersection
Int Delay, s/veh
 

Movement SWL SWT SWR
Vol, veh/h 0 245 72
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - - Yeild
Storage Length - - 100
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 90 90 90
Heavy Vehicles, % 0 0 0
Mvmt Flow 0 272 80
 

Major/Minor Major2
Conflicting Flow All 54 0 0
          Stage 1 - - -
          Stage 2 - - -
Critical Hdwy 4.1 - -
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - -
Follow-up Hdwy 2.2 - -
Pot Cap-1 Maneuver 1564 - -
          Stage 1 - - -
          Stage 2 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1564 - -
Mov Cap-2 Maneuver - - -
          Stage 1 - - -
          Stage 2 - - -
 

Approach SW
HCM Control Delay, s 0
HCM LOS
 

Minor Lane/Major Mvmt



Lanes, Volumes, Timings
22: 306 WB C-D Road/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 1

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 72 645 0 0 711 288 0 0 0 332 145 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 50 0 0 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.961 0.988
Flt Protected 0.950 0.969
Satd. Flow (prot) 1805 1900 0 0 1826 0 0 0 0 0 1819 0
Flt Permitted 0.091 0.969
Satd. Flow (perm) 173 1900 0 0 1826 0 0 0 0 0 1819 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47 7
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1534 227 367 2068
Travel Time (s) 34.9 5.2 8.3 47.0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 80 717 0 0 790 320 0 0 0 369 161 50
Shared Lane Traffic (%)
Lane Group Flow (vph) 80 717 0 0 1110 0 0 0 0 0 580 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA NA Perm NA
Protected Phases 4 8 2
Permitted Phases 4 2
Detector Phase 4 4 8 2 2



Lanes, Volumes, Timings
22: 306 WB C-D Road/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 2

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 48.0 48.0 48.0 27.0 27.0
Total Split (%) 64.0% 64.0% 64.0% 36.0% 36.0%
Maximum Green (s) 44.0 44.0 44.0 23.0 23.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max
Act Effct Green (s) 44.0 44.0 44.0 23.0
Actuated g/C Ratio 0.59 0.59 0.59 0.31
v/c Ratio 0.79 0.64 1.02 1.03
Control Delay 67.3 13.7 49.4 74.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 67.3 13.7 49.4 74.7
LOS E B D E
Approach Delay 19.1 49.4 74.7
Approach LOS B D E

Intersection Summary
Area Type: Other
Cycle Length: 75
Actuated Cycle Length: 75
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 45.6 Intersection LOS: D
Intersection Capacity Utilization 95.2% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     22: 306 WB C-D Road/305 WB On Ramp & W Main St



Queues
22: 306 WB C-D Road/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 3

Lane Group EBL EBT WBT NWT
Lane Group Flow (vph) 80 717 1110 580
v/c Ratio 0.79 0.64 1.02 1.03
Control Delay 67.3 13.7 49.4 74.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 67.3 13.7 49.4 74.7
Queue Length 50th (ft) 26 200 ~493 ~293
Queue Length 95th (ft) #112 310 #782 #484
Internal Link Dist (ft) 1454 147 1988
Turn Bay Length (ft) 50
Base Capacity (vph) 101 1114 1090 562
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.79 0.64 1.02 1.03

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Lanes, Volumes, Timings
25: 305 EB C-D Road & 305 EB Exit and On Ramps/305 EB Exit Ramp 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 13

Lane Group EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (vph) 369 0 0 535 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 0 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 0 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 30 30 30
Link Distance (ft) 676 545 2085
Travel Time (s) 15.4 12.4 47.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 410 0 0 594 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 410 0 0 594 0 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Turn Type NA NA
Protected Phases 4 8
Permitted Phases
Minimum Split (s) 20.0 20.0
Total Split (s) 20.0 20.0
Total Split (%) 100.0% 100.0%
Maximum Green (s) 16.0 16.0
Yellow Time (s) 3.5 3.5
All-Red Time (s) 0.5 0.5
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 20.0 20.0
Actuated g/C Ratio 1.00 1.00
v/c Ratio 0.22 0.31
Control Delay 0.3 0.4
Queue Delay 0.0 0.0
Total Delay 0.3 0.4
LOS A A
Approach Delay 0.3 0.4
Approach LOS A A



Lanes, Volumes, Timings
25: 305 EB C-D Road & 305 EB Exit and On Ramps/305 EB Exit Ramp 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 14

Intersection Summary
Area Type: Other
Cycle Length: 20
Actuated Cycle Length: 20
Offset: 0 (0%), Referenced to phase 2: and 6:, Start of Green
Natural Cycle: 40
Control Type: Pretimed
Maximum v/c Ratio: 0.31
Intersection Signal Delay: 0.4 Intersection LOS: A
Intersection Capacity Utilization 31.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     25: 305 EB C-D Road & 305 EB Exit and On Ramps/305 EB Exit Ramp



Queues
25: 305 EB C-D Road & 305 EB Exit and On Ramps/305 EB Exit Ramp 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 15

Lane Group EBT WBT
Lane Group Flow (vph) 410 594
v/c Ratio 0.22 0.31
Control Delay 0.3 0.4
Queue Delay 0.0 0.0
Total Delay 0.3 0.4
Queue Length 50th (ft) 0 0
Queue Length 95th (ft) 0 0
Internal Link Dist (ft) 596 465
Turn Bay Length (ft)
Base Capacity (vph) 1900 1900
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.22 0.31

Intersection Summary



Lanes, Volumes, Timings
22: 306 WB C-D Road/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 1

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 72 645 0 0 711 288 0 0 0 332 145 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 50 0 0 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.961 0.988
Flt Protected 0.950 0.969
Satd. Flow (prot) 1805 1900 0 0 1826 0 0 0 0 0 1819 0
Flt Permitted 0.950 0.969
Satd. Flow (perm) 1805 1900 0 0 1826 0 0 0 0 0 1819 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1534 227 367 2068
Travel Time (s) 34.9 5.2 8.3 47.0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 80 717 0 0 790 320 0 0 0 369 161 50
Shared Lane Traffic (%)
Lane Group Flow (vph) 80 717 0 0 1110 0 0 0 0 0 580 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 95.2% ICU Level of Service F
Analysis Period (min) 15



HCM 2010 TWSC
22: 306 WB C-D Road/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 2

Intersection
Int Delay, s/veh 251.9
 

Movement EBL EBT EBR WBL WBT WBR SEL SET SER
Vol, veh/h 72 645 0 0 711 288 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop
RT Channelized - - None - - Yeild - - None
Storage Length 50 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0
Mvmt Flow 80 717 0 0 790 320 0 0 0
 

Major/Minor Major1 Major2
Conflicting Flow All 790 0 0 717 0 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 4.1 - - 4.1 - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 839 - - 893 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 839 - - 893 - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB
HCM Control Delay, s 1 0
HCM LOS
 

Minor Lane/Major Mvmt NWLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 177 839 - - 893 - -
HCM Lane V/C Ratio 3.277 0.095 - - - - -
HCM Control Delay (s) $ 1078.4 9.7 - - 0 - -
HCM Lane LOS F A - - A - -
HCM 95th %tile Q(veh) 54.4 0.3 - - 0 - -

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



HCM 2010 TWSC
22: 306 WB C-D Road/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 3

Intersection
Int Delay, s/veh
 

Movement NWL NWT NWR
Vol, veh/h 332 145 45
Conflicting Peds, #/hr 0 0 0
Sign Control Stop Stop Stop
RT Channelized - - Yeild
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 90 90 90
Heavy Vehicles, % 0 0 0
Mvmt Flow 369 161 50
 

Major/Minor Minor1
Conflicting Flow All 1667 1667 717
          Stage 1 877 877 -
          Stage 2 790 790 -
Critical Hdwy 6.4 6.5 6.2
Critical Hdwy Stg 1 5.4 5.5 -
Critical Hdwy Stg 2 5.4 5.5 -
Follow-up Hdwy 3.5 4 3.3
Pot Cap-1 Maneuver ~ 107 ~ 97 433
          Stage 1 410 369 -
          Stage 2 451 404 -
Platoon blocked, %
Mov Cap-1 Maneuver ~ 97 0 433
Mov Cap-2 Maneuver ~ 97 0 -
          Stage 1 371 0 -
          Stage 2 451 0 -
 

Approach NW
HCM Control Delay, s $ 1078.4
HCM LOS F
 

Minor Lane/Major Mvmt



Lanes, Volumes, Timings
19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp 2/17/2014

I-80 Reconstruction Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 0 0 0 166 377 138 72 49 0 0 245 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 100 150 0 0 100
Storage Lanes 0 0 0 1 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.985 0.950
Satd. Flow (prot) 0 0 0 0 1872 1615 1805 1900 0 0 1900 1615
Flt Permitted 0.985 0.587
Satd. Flow (perm) 0 0 0 0 1872 1615 1115 1900 0 0 1900 1615
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 153 80
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2068 892 1292 511
Travel Time (s) 47.0 20.3 29.4 11.6
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 184 419 153 80 54 0 0 272 80
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 603 153 80 54 0 0 272 80
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 2 1
Detector Template Left Thru Right Left Thru Thru Right
Leading Detector (ft) 20 100 20 20 100 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA NA Perm
Protected Phases 8 2 6
Permitted Phases 8 8 2 6
Detector Phase 8 8 8 2 2 6 6



Lanes, Volumes, Timings
19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp 2/17/2014

I-80 Reconstruction Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 16.0 16.0 16.0 16.0 16.0 16.0 16.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 15.3 15.3 16.7 16.7 16.7 16.7
Actuated g/C Ratio 0.38 0.38 0.42 0.42 0.42 0.42
v/c Ratio 0.84 0.22 0.17 0.07 0.34 0.11
Control Delay 25.3 2.9 9.0 7.8 9.9 3.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.3 2.9 9.0 7.8 9.9 3.1
LOS C A A A A A
Approach Delay 20.7 8.5 8.3
Approach LOS C A A

Intersection Summary
Area Type: Other
Cycle Length: 40
Actuated Cycle Length: 40
Offset: 0 (0%), Referenced to phase 2:NETL and 6:SWT, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 15.9 Intersection LOS: B
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp



Queues
19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 3

Lane Group WBT WBR NEL NET SWT SWR
Lane Group Flow (vph) 603 153 80 54 272 80
v/c Ratio 0.84 0.22 0.17 0.07 0.34 0.11
Control Delay 25.3 2.9 9.0 7.8 9.9 3.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.3 2.9 9.0 7.8 9.9 3.1
Queue Length 50th (ft) 112 0 11 7 40 0
Queue Length 95th (ft) #257 22 30 21 80 16
Internal Link Dist (ft) 812 1212 431
Turn Bay Length (ft) 100 150 100
Base Capacity (vph) 748 737 465 793 793 721
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.21 0.17 0.07 0.34 0.11

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 2010 TWSC
19: Dreher Ave & 306 WB C-D Road/306 WB Exit Ramp 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 4

Two Way Analysis cannot be performed on Signalized Intersection.



Lanes, Volumes, Timings
18: Dreher Ave & 305 EB C-D Road/306 EB On Ramp 2/17/2014

I-80 Reconstruction Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 10 369 10 0 0 0 0 111 85 104 307 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 100 0 0 0 100 150 0
Storage Lanes 0 0 0 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.997 0.850
Flt Protected 0.999 0.950
Satd. Flow (prot) 0 1892 0 0 0 0 0 1900 1615 1805 1900 0
Flt Permitted 0.999 0.678
Satd. Flow (perm) 0 1892 0 0 0 0 0 1900 1615 1288 1900 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 94
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2085 911 670 1292
Travel Time (s) 47.4 20.7 15.2 29.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 11 410 11 0 0 0 0 123 94 116 341 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 432 0 0 0 0 0 123 94 116 341 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 1 2
Detector Template Left Thru Thru Right Left Thru
Leading Detector (ft) 20 100 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA NA Perm Perm NA
Protected Phases 4 2 6
Permitted Phases 4 2 6
Detector Phase 4 4 2 2 6 6



Lanes, Volumes, Timings
18: Dreher Ave & 305 EB C-D Road/306 EB On Ramp 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 2

Lane Group EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 16.0 16.0 16.0 16.0 16.0 16.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 13.4 18.6 18.6 18.6 18.6
Actuated g/C Ratio 0.34 0.46 0.46 0.46 0.46
v/c Ratio 0.68 0.14 0.12 0.19 0.39
Control Delay 16.8 7.8 2.9 9.7 10.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 16.8 7.8 2.9 9.7 10.5
LOS B A A A B
Approach Delay 16.8 5.7 10.3
Approach LOS B A B

Intersection Summary
Area Type: Other
Cycle Length: 40
Actuated Cycle Length: 40
Offset: 0 (0%), Referenced to phase 2:NET and 6:SWTL, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 11.9 Intersection LOS: B
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     18: Dreher Ave & 305 EB C-D Road/306 EB On Ramp



Queues
18: Dreher Ave & 305 EB C-D Road/306 EB On Ramp 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 3

Lane Group EBT NET NER SWL SWT
Lane Group Flow (vph) 432 123 94 116 341
v/c Ratio 0.68 0.14 0.12 0.19 0.39
Control Delay 16.8 7.8 2.9 9.7 10.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 16.8 7.8 2.9 9.7 10.5
Queue Length 50th (ft) 77 15 0 20 63
Queue Length 95th (ft) 132 39 17 m43 m112
Internal Link Dist (ft) 2005 590 1212
Turn Bay Length (ft) 100 150
Base Capacity (vph) 759 883 801 599 883
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.57 0.14 0.12 0.19 0.39

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Lanes, Volumes, Timings
18: Dreher Ave & Dreher Connector Road 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 3

Lane Group EBL EBR NEL NET SWT SWR
Lane Configurations
Volume (vph) 80 34 138 129 115 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 100 150 0
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 1615 1805 1900 1900 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 1615 1805 1900 1900 1615
Link Speed (mph) 30 30 30
Link Distance (ft) 2085 670 1292
Travel Time (s) 47.4 15.2 29.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 89 38 153 143 128 90
Shared Lane Traffic (%)
Lane Group Flow (vph) 89 38 153 143 128 90
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 25.4% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC
18: Dreher Ave & 305 EB C-D Road/306 EB On Ramp 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt H 2045 PM Page 4

Two Way Analysis cannot be performed on Signalized Intersection.



Lanes, Volumes, Timings
6: SR 611 & Connector Rd 1/24/2014

I-80 Reconstruction Synchro 8 Report
Interchange 303 - Alt I 2045 AM Page 1

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 190 443 502 173 335 108
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 75 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Frt 0.962 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 3610 3473 0 1805 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 3610 3473 0 1805 1615
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 53 120
Link Speed (mph) 30 35 30
Link Distance (ft) 1150 796 1035
Travel Time (s) 26.1 15.5 23.5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 211 492 558 192 372 120
Shared Lane Traffic (%)
Lane Group Flow (vph) 211 492 750 0 372 120
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left Thru Thru Left Right
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA NA Prot Free
Protected Phases 5 2 6 4
Permitted Phases Free
Detector Phase 5 2 6 4



Lanes, Volumes, Timings
6: SR 611 & Connector Rd 1/24/2014

I-80 Reconstruction Synchro 8 Report
Interchange 303 - Alt I 2045 AM Page 2

Lane Group EBL EBT WBT WBR SBL SBR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 28.0 20.0 20.0
Total Split (s) 26.0 66.0 40.0 34.0
Total Split (%) 26.0% 66.0% 40.0% 34.0%
Maximum Green (s) 22.0 62.0 36.0 30.0
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None C-Max Max None
Walk Time (s) 7.0 5.0
Flash Dont Walk (s) 17.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 16.7 67.0 46.3 25.0 100.0
Actuated g/C Ratio 0.17 0.67 0.46 0.25 1.00
v/c Ratio 0.70 0.20 0.46 0.83 0.07
Control Delay 51.5 7.1 19.7 50.8 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 51.5 7.1 19.7 50.8 0.1
LOS D A B D A
Approach Delay 20.4 19.7 38.4
Approach LOS C B D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 24.7 Intersection LOS: C
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     6: SR 611 & Connector Rd



Queues
6: SR 611 & Connector Rd 1/24/2014

I-80 Reconstruction Synchro 8 Report
Interchange 303 - Alt I 2045 AM Page 3

Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 211 492 750 372 120
v/c Ratio 0.70 0.20 0.46 0.83 0.07
Control Delay 51.5 7.1 19.7 50.8 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 51.5 7.1 19.7 50.8 0.1
Queue Length 50th (ft) 128 57 156 222 0
Queue Length 95th (ft) 194 91 247 313 0
Internal Link Dist (ft) 1070 716 955
Turn Bay Length (ft) 150
Base Capacity (vph) 397 2419 1637 541 1615
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.53 0.20 0.46 0.69 0.07

Intersection Summary



Lanes, Volumes, Timings
16: 305 EB Exit and On Ramps & W Main St 2/5/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 1

Lane Group EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (vph) 254 288 36 507 49 284
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 150 0 200
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1900 1615 1805 1900 1805 1615
Flt Permitted 0.560 0.950
Satd. Flow (perm) 1900 1615 1064 1900 1805 1615
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 320 316
Link Speed (mph) 30 30 30
Link Distance (ft) 2247 1534 676
Travel Time (s) 51.1 34.9 15.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 282 320 40 563 54 316
Shared Lane Traffic (%)
Lane Group Flow (vph) 282 320 40 563 54 316
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 12 24
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Number of Detectors 2 1 1 2 1 1
Detector Template Thru Right Left Thru Left Right
Leading Detector (ft) 100 20 20 100 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type NA Perm Perm NA Prot Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Detector Phase 4 4 8 8 2 2



Lanes, Volumes, Timings
16: 305 EB Exit and On Ramps & W Main St 2/5/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 2

Lane Group EBT EBR WBL WBT NWL NWR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 16.0 16.0 16.0 16.0 16.0 16.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max
Act Effct Green (s) 14.8 14.8 14.8 14.8 17.2 17.2
Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.43 0.43
v/c Ratio 0.40 0.40 0.10 0.80 0.07 0.36
Control Delay 10.9 3.1 8.4 22.0 7.8 2.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.9 3.1 8.4 22.0 7.8 2.8
LOS B A A C A A
Approach Delay 6.7 21.1 3.5
Approach LOS A C A

Intersection Summary
Area Type: Other
Cycle Length: 40
Actuated Cycle Length: 40
Offset: 0 (0%), Referenced to phase 2:NWL and 6:, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 11.5 Intersection LOS: B
Intersection Capacity Utilization 37.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     16: 305 EB Exit and On Ramps & W Main St



HCM 2010 TWSC
16: 305 EB Exit and On Ramps & W Main St 2/5/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 3

Two Way Analysis cannot be performed on Signalized Intersection.



Lanes, Volumes, Timings
16: 305 EB Exit and On Ramps & W Main St 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 1

Lane Group EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (vph) 254 288 36 507 49 284
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 150 0 200
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1900 1615 1805 1900 1805 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1900 1615 1805 1900 1805 1615
Link Speed (mph) 30 30 30
Link Distance (ft) 1124 1534 676
Travel Time (s) 25.5 34.9 15.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 282 320 40 563 54 316
Shared Lane Traffic (%)
Lane Group Flow (vph) 282 320 40 563 54 316
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 12 24
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 37.6% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC
16: 305 EB Exit and On Ramps & W Main St 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 2

Intersection
Int Delay, s/veh 3.5
 

Movement EBT EBR WBL WBT NWL NWR
Vol, veh/h 254 288 36 507 49 284
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yeild - None - Yeild
Storage Length - 100 150 - 0 200
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 282 320 40 563 54 316
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 282 0 925 282
          Stage 1 - - - - 282 -
          Stage 2 - - - - 643 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1292 - 301 762
          Stage 1 - - - - 770 -
          Stage 2 - - - - 527 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1292 - 292 762
Mov Cap-2 Maneuver - - - - 292 -
          Stage 1 - - - - 770 -
          Stage 2 - - - - 511 -
 

Approach EB WB NW
HCM Control Delay, s 0 0.5 14
HCM LOS B
 

Minor Lane/Major Mvmt NWLn1 NWLn2 EBT EBR WBL WBT
Capacity (veh/h) 292 762 - - 1292 -
HCM Lane V/C Ratio 0.186 0.414 - - 0.031 -
HCM Control Delay (s) 20.1 13 - - 7.9 -
HCM Lane LOS C B - - A -
HCM 95th %tile Q(veh) 0.7 2 - - 0.1 -



HCM 2010 TWSC
18: Dreher Ave & Dreher Connector Road 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 4

Intersection
Int Delay, s/veh 4.5
 

Movement EBL EBR NEL NET SWT SWR
Vol, veh/h 80 34 138 129 115 81
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yeild - Yeild - None
Storage Length 0 100 150 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 89 38 153 143 128 90
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 578 128 128 0 - 0
          Stage 1 128 - - - - -
          Stage 2 450 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 481 927 1470 - - -
          Stage 1 903 - - - - -
          Stage 2 647 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 431 927 1470 - - -
Mov Cap-2 Maneuver 431 - - - - -
          Stage 1 903 - - - - -
          Stage 2 580 - - - - -
 

Approach EB NE SW
HCM Control Delay, s 13.6 4 0
HCM LOS B
 

Minor Lane/Major Mvmt NEL NET EBLn1 EBLn2 SWT SWR
Capacity (veh/h) 1470 - 431 927 - -
HCM Lane V/C Ratio 0.104 - 0.206 0.041 - -
HCM Control Delay (s) 7.7 - 15.5 9 - -
HCM Lane LOS A - C A - -
HCM 95th %tile Q(veh) 0.3 - 0.8 0.1 - -



Lanes, Volumes, Timings
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 1

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 47 491 0 0 388 149 0 0 0 206 1 107
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 50 0 0 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.962 0.954
Flt Protected 0.950 0.968
Satd. Flow (prot) 1805 1900 0 0 1828 0 0 0 0 0 1755 0
Flt Permitted 0.222 0.968
Satd. Flow (perm) 422 1900 0 0 1828 0 0 0 0 0 1755 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 58 64
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1534 227 367 1020
Travel Time (s) 34.9 5.2 8.3 23.2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 52 546 0 0 431 166 0 0 0 229 1 119
Shared Lane Traffic (%)
Lane Group Flow (vph) 52 546 0 0 597 0 0 0 0 0 349 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA NA Perm NA
Protected Phases 4 8 2
Permitted Phases 4 2
Detector Phase 4 4 8 2 2



Lanes, Volumes, Timings
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 2

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 25.0 25.0 25.0 20.0 20.0
Total Split (%) 55.6% 55.6% 55.6% 44.4% 44.4%
Maximum Green (s) 21.0 21.0 21.0 16.0 16.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max
Act Effct Green (s) 18.0 18.0 18.0 19.0
Actuated g/C Ratio 0.40 0.40 0.40 0.42
v/c Ratio 0.31 0.72 0.78 0.45
Control Delay 13.5 16.8 18.0 10.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.5 16.8 18.0 10.9
LOS B B B B
Approach Delay 16.5 18.0 10.9
Approach LOS B B B

Intersection Summary
Area Type: Other
Cycle Length: 45
Actuated Cycle Length: 45
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 15.8 Intersection LOS: B
Intersection Capacity Utilization 60.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     22: 305 WB Off Ramp/305 WB On Ramp & W Main St



Lanes, Volumes, Timings
25: 305 EB Exit and On Ramps/Dreher Connector Road & 305 EB On and Exit Ramps 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 8

Lane Group EBL EBT WBT WBR SWL SWR
Lane Configurations
Volume (vph) 324 10 10 219 114 333
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 100 150 0
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 1900 1900 1615 1805 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 1900 1900 1615 1805 1615
Link Speed (mph) 30 30 30
Link Distance (ft) 676 2085 474
Travel Time (s) 15.4 47.4 10.8
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 360 11 11 243 127 370
Shared Lane Traffic (%)
Lane Group Flow (vph) 360 11 11 243 127 370
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 38.2% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 1

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 47 491 0 0 388 149 0 0 0 206 1 107
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 50 0 0 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.962 0.954
Flt Protected 0.950 0.968
Satd. Flow (prot) 1805 1900 0 0 1828 0 0 0 0 0 1755 0
Flt Permitted 0.950 0.968
Satd. Flow (perm) 1805 1900 0 0 1828 0 0 0 0 0 1755 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1534 227 367 1020
Travel Time (s) 34.9 5.2 8.3 23.2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 52 546 0 0 431 166 0 0 0 229 1 119
Shared Lane Traffic (%)
Lane Group Flow (vph) 52 546 0 0 597 0 0 0 0 0 349 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 60.8% ICU Level of Service B
Analysis Period (min) 15



HCM 2010 TWSC
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 2

Intersection
Int Delay, s/veh 4
 

Movement EBL EBT EBR WBL WBT WBR SEL SET SER
Vol, veh/h 47 491 0 0 388 149 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop
RT Channelized - - None - - Yeild - - None
Storage Length 50 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0
Mvmt Flow 52 546 0 0 431 166 0 0 0
 

Major/Minor Major1 Major2
Conflicting Flow All 431 0 0 546 0 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 4.1 - - 4.1 - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 1139 - - 1033 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1139 - - 1033 - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB
HCM Control Delay, s 0.7 0
HCM LOS
 

Minor Lane/Major Mvmt NWLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 659 1139 - - 1033 - -
HCM Lane V/C Ratio 0.529 0.046 - - - - -
HCM Control Delay (s) 16.4 8.3 - - 0 - -
HCM Lane LOS C A - - A - -
HCM 95th %tile Q(veh) 3.1 0.1 - - 0 - -



HCM 2010 TWSC
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 3

Intersection
Int Delay, s/veh
 

Movement NWL NWT NWR
Vol, veh/h 206 1 107
Conflicting Peds, #/hr 0 0 0
Sign Control Stop Stop Stop
RT Channelized - - Yeild
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 90 90 90
Heavy Vehicles, % 0 0 0
Mvmt Flow 229 1 119
 

Major/Minor Minor1
Conflicting Flow All 1081 1081 546
          Stage 1 650 650 -
          Stage 2 431 431 -
Critical Hdwy 6.4 6.5 6.2
Critical Hdwy Stg 1 5.4 5.5 -
Critical Hdwy Stg 2 5.4 5.5 -
Follow-up Hdwy 3.5 4 3.3
Pot Cap-1 Maneuver 243 220 541
          Stage 1 523 468 -
          Stage 2 660 586 -
Platoon blocked, %
Mov Cap-1 Maneuver 232 0 541
Mov Cap-2 Maneuver 232 0 -
          Stage 1 499 0 -
          Stage 2 660 0 -
 

Approach NW
HCM Control Delay, s 16.4
HCM LOS C
 

Minor Lane/Major Mvmt



HCM 2010 TWSC
25: 305 EB Exit and On Ramps/Dreher Connector Road & 305 EB On and Exit Ramps 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 9

Intersection
Int Delay, s/veh 8.7
 

Movement EBL EBT WBT WBR SWL SWR
Vol, veh/h 324 10 10 219 114 333
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Yeild - None
Storage Length 200 - - 100 150 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 360 11 11 243 127 370
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 11 0 - 0 742 11
          Stage 1 - - - - 11 -
          Stage 2 - - - - 731 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1621 - - - 386 1076
          Stage 1 - - - - 1017 -
          Stage 2 - - - - 480 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1621 - - - 300 1076
Mov Cap-2 Maneuver - - - - 300 -
          Stage 1 - - - - 1017 -
          Stage 2 - - - - 373 -
 

Approach EB WB SW
HCM Control Delay, s 7.6 0 14
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SWLn1 SWLn2
Capacity (veh/h) 1621 - - - 300 1076
HCM Lane V/C Ratio 0.222 - - - 0.422 0.344
HCM Control Delay (s) 7.9 - - - 25.5 10.1
HCM Lane LOS A - - - D B
HCM 95th %tile Q(veh) 0.9 - - - 2 1.5



Lanes, Volumes, Timings
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/5/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 1

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 47 538 0 0 388 149 0 0 0 206 1 107
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 50 0 0 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.962 0.954
Flt Protected 0.950 0.968
Satd. Flow (prot) 1805 1900 0 0 1828 0 0 0 0 0 1755 0
Flt Permitted 0.222 0.968
Satd. Flow (perm) 422 1900 0 0 1828 0 0 0 0 0 1755 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 58 64
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1534 227 367 1020
Travel Time (s) 34.9 5.2 8.3 23.2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 52 598 0 0 431 166 0 0 0 229 1 119
Shared Lane Traffic (%)
Lane Group Flow (vph) 52 598 0 0 597 0 0 0 0 0 349 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA NA Perm NA
Protected Phases 4 8 2
Permitted Phases 4 2
Detector Phase 4 4 8 2 2



Lanes, Volumes, Timings
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/5/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 2

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 25.0 25.0 25.0 20.0 20.0
Total Split (%) 55.6% 55.6% 55.6% 44.4% 44.4%
Maximum Green (s) 21.0 21.0 21.0 16.0 16.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max
Act Effct Green (s) 18.5 18.5 18.5 18.5
Actuated g/C Ratio 0.41 0.41 0.41 0.41
v/c Ratio 0.30 0.77 0.76 0.46
Control Delay 13.1 18.3 16.8 11.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.1 18.3 16.8 11.2
LOS B B B B
Approach Delay 17.9 16.8 11.2
Approach LOS B B B

Intersection Summary
Area Type: Other
Cycle Length: 45
Actuated Cycle Length: 45
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 16.0 Intersection LOS: B
Intersection Capacity Utilization 60.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     22: 305 WB Off Ramp/305 WB On Ramp & W Main St



HCM 2010 TWSC
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/5/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 AM Page 3

Two Way Analysis cannot be performed on Signalized Intersection.



Lanes, Volumes, Timings
6: SR 611 & Connector Rd 1/24/2014

I-80 Reconstruction Synchro 8 Report
Interchange 303 Alt I 2045 AM Page 1

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 268 610 785 322 449 204
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 75 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Frt 0.956 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 3610 3451 0 1805 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 3610 3451 0 1805 1615
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 73 180
Link Speed (mph) 30 35 30
Link Distance (ft) 1150 796 1035
Travel Time (s) 26.1 15.5 23.5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 298 678 872 358 499 227
Shared Lane Traffic (%)
Lane Group Flow (vph) 298 678 1230 0 499 227
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left Thru Thru Left Right
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA NA Prot Free
Protected Phases 5 2 6 4
Permitted Phases Free
Detector Phase 5 2 6 4



Lanes, Volumes, Timings
6: SR 611 & Connector Rd 1/24/2014

I-80 Reconstruction Synchro 8 Report
Interchange 303 Alt I 2045 AM Page 2

Lane Group EBL EBT WBT WBR SBL SBR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 28.0 28.0 20.0
Total Split (s) 22.0 65.0 43.0 35.0
Total Split (%) 22.0% 65.0% 43.0% 35.0%
Maximum Green (s) 18.0 61.0 39.0 31.0
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max Max
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 17.0 17.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 17.9 61.0 39.1 31.0 100.0
Actuated g/C Ratio 0.18 0.61 0.39 0.31 1.00
v/c Ratio 0.93 0.31 0.88 0.89 0.14
Control Delay 76.4 9.8 35.5 53.3 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 76.4 9.8 35.5 53.3 0.2
LOS E A D D A
Approach Delay 30.1 35.5 36.7
Approach LOS C D D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 34.0 Intersection LOS: C
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     6: SR 611 & Connector Rd



Queues
6: SR 611 & Connector Rd 1/24/2014

I-80 Reconstruction Synchro 8 Report
Interchange 303 Alt I 2045 AM Page 3

Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 298 678 1230 499 227
v/c Ratio 0.93 0.31 0.88 0.89 0.14
Control Delay 76.4 9.8 35.5 53.3 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 76.4 9.8 35.5 53.3 0.2
Queue Length 50th (ft) 188 100 358 302 0
Queue Length 95th (ft) #345 132 #474 #490 0
Internal Link Dist (ft) 1070 716 955
Turn Bay Length (ft) 150
Base Capacity (vph) 324 2202 1395 559 1615
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.92 0.31 0.88 0.89 0.14

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Lanes, Volumes, Timings
29: Connector Rd & 303 WB On Ramp/303 WB Exit Ramp 1/24/2014

I-80 Reconstruction Synchro 8 Report
Interchange 303 Alt I 2045 AM Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 1 1 204 1 449 0 0 268 322
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00
Frt 0.866 0.850
Flt Protected
Satd. Flow (prot) 0 0 0 0 1645 0 0 3610 0 0 1900 1615
Flt Permitted
Satd. Flow (perm) 0 0 0 0 1645 0 0 3610 0 0 1900 1615
Link Speed (mph) 30 30 30 30
Link Distance (ft) 372 504 509 346
Travel Time (s) 8.5 11.5 11.6 7.9
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 1 1 227 1 499 0 0 298 358
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 229 0 0 500 0 0 298 358
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15



Lanes, Volumes, Timings
30: 303 EB Exit Ramp/303 EB On Ramp & Connector Rd 1/24/2014

I-80 Reconstruction Synchro 8 Report
Interchange 303 Alt I 2045 AM Page 5

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 449 1 0 0 268 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected 0.952 0.950
Satd. Flow (prot) 0 1809 0 0 1805 0
Flt Permitted 0.952 0.950
Satd. Flow (perm) 0 1809 0 0 1805 0
Link Speed (mph) 30 30 30
Link Distance (ft) 487 669 509
Travel Time (s) 11.1 15.2 11.6
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 499 1 0 0 298 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 500 0 0 298 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 46.4% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings
16: 305 EB Exit and On Ramps & W Main St 2/5/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 1

Lane Group EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (vph) 322 317 53 986 109 308
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 150 0 200
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1900 1615 1805 1900 1805 1615
Flt Permitted 0.480 0.950
Satd. Flow (perm) 1900 1615 912 1900 1805 1615
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 352 342
Link Speed (mph) 30 30 30
Link Distance (ft) 2247 1534 676
Travel Time (s) 51.1 34.9 15.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 358 352 59 1096 121 342
Shared Lane Traffic (%)
Lane Group Flow (vph) 358 352 59 1096 121 342
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 12 24
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Number of Detectors 2 1 1 2 1 1
Detector Template Thru Right Left Thru Left Right
Leading Detector (ft) 100 20 20 100 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type NA Perm Perm NA Prot Perm
Protected Phases 4 8 2
Permitted Phases 4 8 2
Detector Phase 4 4 8 8 2 2



Lanes, Volumes, Timings
16: 305 EB Exit and On Ramps & W Main St 2/5/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 2

Lane Group EBT EBR WBL WBT NWL NWR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 16.0 16.0 16.0 16.0 16.0 16.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max
Act Effct Green (s) 16.0 16.0 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40
v/c Ratio 0.47 0.41 0.16 1.44 0.17 0.40
Control Delay 11.4 3.0 9.2 225.3 8.5 3.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.4 3.0 9.2 225.3 8.5 3.0
LOS B A A F A A
Approach Delay 7.3 214.2 4.4
Approach LOS A F A

Intersection Summary
Area Type: Other
Cycle Length: 40
Actuated Cycle Length: 40
Offset: 0 (0%), Referenced to phase 2:NWL and 6:, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.44
Intersection Signal Delay: 109.4 Intersection LOS: F
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     16: 305 EB Exit and On Ramps & W Main St



HCM 2010 TWSC
16: 305 EB Exit and On Ramps & W Main St 2/5/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 3

Two Way Analysis cannot be performed on Signalized Intersection.



Lanes, Volumes, Timings
16: 305 EB Exit and On Ramps & W Main St 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 1

Lane Group EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (vph) 322 317 53 986 109 308
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 150 0 200
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1900 1615 1805 1900 1805 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1900 1615 1805 1900 1805 1615
Link Speed (mph) 30 30 30
Link Distance (ft) 1124 1534 676
Travel Time (s) 25.5 34.9 15.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 358 352 59 1096 121 342
Shared Lane Traffic (%)
Lane Group Flow (vph) 358 352 59 1096 121 342
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 12 24
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15



HCM 2010 TWSC
16: 305 EB Exit and On Ramps & W Main St 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 2

Intersection
Int Delay, s/veh 10.9
 

Movement EBT EBR WBL WBT NWL NWR
Vol, veh/h 322 317 53 986 109 308
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yeild - None - Yeild
Storage Length - 100 150 - 0 200
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 358 352 59 1096 121 342
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 358 0 1571 358
          Stage 1 - - - - 358 -
          Stage 2 - - - - 1213 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1212 - 123 691
          Stage 1 - - - - 712 -
          Stage 2 - - - - 284 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1212 - ~ 117 691
Mov Cap-2 Maneuver - - - - ~ 117 -
          Stage 1 - - - - 712 -
          Stage 2 - - - - 270 -
 

Approach EB WB NW
HCM Control Delay, s 0 0.4 54
HCM LOS F
 

Minor Lane/Major Mvmt NWLn1 NWLn2 EBT EBR WBL WBT
Capacity (veh/h) 117 691 - - 1212 -
HCM Lane V/C Ratio 1.035 0.495 - - 0.049 -
HCM Control Delay (s) 163.7 15.2 - - 8.1 -
HCM Lane LOS F C - - A -
HCM 95th %tile Q(veh) 7 2.8 - - 0.2 -

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



Lanes, Volumes, Timings
18: Dreher Ave & Dreher Connector Road 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 3

Lane Group EBL EBR NEL NET SWT SWR
Lane Configurations
Volume (vph) 83 35 85 111 109 312
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 100 150 0
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 1615 1805 1900 1900 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 1615 1805 1900 1900 1615
Link Speed (mph) 30 30 30
Link Distance (ft) 2085 670 1292
Travel Time (s) 47.4 15.2 29.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 92 39 94 123 121 347
Shared Lane Traffic (%)
Lane Group Flow (vph) 92 39 94 123 121 347
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 30.7% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC
18: Dreher Ave & Dreher Connector Road 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 4

Intersection
Int Delay, s/veh 2.8
 

Movement EBL EBR NEL NET SWT SWR
Vol, veh/h 83 35 85 111 109 312
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yeild - Yeild - None
Storage Length 0 100 150 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 92 39 94 123 121 347
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 433 121 121 0 - 0
          Stage 1 121 - - - - -
          Stage 2 312 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 584 936 1479 - - -
          Stage 1 909 - - - - -
          Stage 2 747 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 547 936 1479 - - -
Mov Cap-2 Maneuver 547 - - - - -
          Stage 1 909 - - - - -
          Stage 2 700 - - - - -
 

Approach EB NE SW
HCM Control Delay, s 11.7 3.3 0
HCM LOS B
 

Minor Lane/Major Mvmt NEL NET EBLn1 EBLn2 SWT SWR
Capacity (veh/h) 1479 - 547 936 - -
HCM Lane V/C Ratio 0.064 - 0.169 0.042 - -
HCM Control Delay (s) 7.6 - 12.9 9 - -
HCM Lane LOS A - B A - -
HCM 95th %tile Q(veh) 0.2 - 0.6 0.1 - -



Lanes, Volumes, Timings
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 1

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 72 558 0 0 711 288 0 0 0 497 1 183
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 50 0 0 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.961 0.964
Flt Protected 0.950 0.965
Satd. Flow (prot) 1805 1900 0 0 1826 0 0 0 0 0 1767 0
Flt Permitted 0.950 0.965
Satd. Flow (perm) 1805 1900 0 0 1826 0 0 0 0 0 1767 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1534 227 367 1020
Travel Time (s) 34.9 5.2 8.3 23.2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 80 620 0 0 790 320 0 0 0 552 1 203
Shared Lane Traffic (%)
Lane Group Flow (vph) 80 620 0 0 1110 0 0 0 0 0 756 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 105.3% ICU Level of Service G
Analysis Period (min) 15



HCM 2010 TWSC
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 2

Intersection
Int Delay, s/veh 545.1
 

Movement EBL EBT EBR WBL WBT WBR SEL SET SER
Vol, veh/h 72 558 0 0 711 288 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop
RT Channelized - - None - - Yeild - - None
Storage Length 50 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0
Mvmt Flow 80 620 0 0 790 320 0 0 0
 

Major/Minor Major1 Major2
Conflicting Flow All 790 0 0 620 0 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 4.1 - - 4.1 - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 839 - - 970 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 839 - - 970 - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB
HCM Control Delay, s 1.1 0
HCM LOS
 

Minor Lane/Major Mvmt NWLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 152 839 - - 970 - -
HCM Lane V/C Ratio 4.978 0.095 - - - - -
HCM Control Delay (s) $ 1848 9.7 - - 0 - -
HCM Lane LOS F A - - A - -
HCM 95th %tile Q(veh) 79.2 0.3 - - 0 - -

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



HCM 2010 TWSC
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 3

Intersection
Int Delay, s/veh
 

Movement NWL NWT NWR
Vol, veh/h 497 1 183
Conflicting Peds, #/hr 0 0 0
Sign Control Stop Stop Stop
RT Channelized - - Yeild
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 90 90 90
Heavy Vehicles, % 0 0 0
Mvmt Flow 552 1 203
 

Major/Minor Minor1
Conflicting Flow All 1570 1570 620
          Stage 1 780 780 -
          Stage 2 790 790 -
Critical Hdwy 6.4 6.5 6.2
Critical Hdwy Stg 1 5.4 5.5 -
Critical Hdwy Stg 2 5.4 5.5 -
Follow-up Hdwy 3.5 4 3.3
Pot Cap-1 Maneuver ~ 123 112 492
          Stage 1 ~ 455 409 -
          Stage 2 ~ 451 404 -
Platoon blocked, %
Mov Cap-1 Maneuver ~ 111 0 492
Mov Cap-2 Maneuver ~ 111 0 -
          Stage 1 ~ 412 0 -
          Stage 2 ~ 451 0 -
 

Approach NW
HCM Control Delay, s $ 1848
HCM LOS F
 

Minor Lane/Major Mvmt



Lanes, Volumes, Timings
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 1

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 72 558 0 0 711 288 0 0 0 497 1 183
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 50 0 0 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.961 0.964
Flt Protected 0.950 0.965
Satd. Flow (prot) 1805 1900 0 0 1826 0 0 0 0 0 1767 0
Flt Permitted 0.073 0.965
Satd. Flow (perm) 139 1900 0 0 1826 0 0 0 0 0 1767 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 32 21
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1534 227 367 1020
Travel Time (s) 34.9 5.2 8.3 23.2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 80 620 0 0 790 320 0 0 0 552 1 203
Shared Lane Traffic (%)
Lane Group Flow (vph) 80 620 0 0 1110 0 0 0 0 0 756 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA NA Perm NA
Protected Phases 4 8 2
Permitted Phases 4 2
Detector Phase 4 4 8 2 2



Lanes, Volumes, Timings
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 2

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 59.0 59.0 59.0 41.0 41.0
Total Split (%) 59.0% 59.0% 59.0% 41.0% 41.0%
Maximum Green (s) 55.0 55.0 55.0 37.0 37.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max
Act Effct Green (s) 55.0 55.0 55.0 37.0
Actuated g/C Ratio 0.55 0.55 0.55 0.37
v/c Ratio 1.05 0.59 1.09 1.13
Control Delay 148.3 18.0 79.5 108.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 148.3 18.0 79.5 108.1
LOS F B E F
Approach Delay 32.9 79.5 108.1
Approach LOS C E F

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.13
Intersection Signal Delay: 75.2 Intersection LOS: E
Intersection Capacity Utilization 105.3% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     22: 305 WB Off Ramp/305 WB On Ramp & W Main St



HCM 2010 TWSC
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 3

Two Way Analysis cannot be performed on Signalized Intersection.



Lanes, Volumes, Timings
25: 305 EB Exit and On Ramps/Dreher Connector Road & 305 EB On and Exit Ramps 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 8

Lane Group EBL EBT WBT WBR SWL SWR
Lane Configurations
Volume (vph) 369 10 10 189 118 417
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 100 150 0
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 1900 1900 1615 1805 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 1900 1900 1615 1805 1615
Link Speed (mph) 30 30 30
Link Distance (ft) 676 2085 474
Travel Time (s) 15.4 47.4 10.8
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 410 11 11 210 131 463
Shared Lane Traffic (%)
Lane Group Flow (vph) 410 11 11 210 131 463
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC
25: 305 EB Exit and On Ramps/Dreher Connector Road & 305 EB On and Exit Ramps 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 9

Intersection
Int Delay, s/veh 10.3
 

Movement EBL EBT WBT WBR SWL SWR
Vol, veh/h 369 10 10 189 118 417
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Yeild - None
Storage Length 200 - - 100 150 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 410 11 11 210 131 463
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 11 0 - 0 842 11
          Stage 1 - - - - 11 -
          Stage 2 - - - - 831 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1621 - - - 337 1076
          Stage 1 - - - - 1017 -
          Stage 2 - - - - 431 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1621 - - - 252 1076
Mov Cap-2 Maneuver - - - - 252 -
          Stage 1 - - - - 1017 -
          Stage 2 - - - - 322 -
 

Approach EB WB SW
HCM Control Delay, s 7.8 0 16
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SWLn1 SWLn2
Capacity (veh/h) 1621 - - - 252 1076
HCM Lane V/C Ratio 0.253 - - - 0.52 0.431
HCM Control Delay (s) 8 - - - 33.8 10.9
HCM Lane LOS A - - - D B
HCM 95th %tile Q(veh) 1 - - - 2.8 2.2



Lanes, Volumes, Timings
16: 305 EB Exit and On Ramps & W Main St 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 1

Lane Group EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (vph) 322 317 53 986 109 308
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 150 0 200
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1900 1615 1805 1900 1805 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1900 1615 1805 1900 1805 1615
Link Speed (mph) 30 30 30
Link Distance (ft) 1124 1534 676
Travel Time (s) 25.5 34.9 15.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 358 352 59 1096 121 342
Shared Lane Traffic (%)
Lane Group Flow (vph) 358 352 59 1096 121 342
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 12 24
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15



HCM 2010 TWSC
16: 305 EB Exit and On Ramps & W Main St 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 2

Intersection
Int Delay, s/veh 10.9
 

Movement EBT EBR WBL WBT NWL NWR
Vol, veh/h 322 317 53 986 109 308
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yeild - None - Yeild
Storage Length - 100 150 - 0 200
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 358 352 59 1096 121 342
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 358 0 1571 358
          Stage 1 - - - - 358 -
          Stage 2 - - - - 1213 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1212 - 123 691
          Stage 1 - - - - 712 -
          Stage 2 - - - - 284 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1212 - ~ 117 691
Mov Cap-2 Maneuver - - - - ~ 117 -
          Stage 1 - - - - 712 -
          Stage 2 - - - - 270 -
 

Approach EB WB NW
HCM Control Delay, s 0 0.4 54
HCM LOS F
 

Minor Lane/Major Mvmt NWLn1 NWLn2 EBT EBR WBL WBT
Capacity (veh/h) 117 691 - - 1212 -
HCM Lane V/C Ratio 1.035 0.495 - - 0.049 -
HCM Control Delay (s) 163.7 15.2 - - 8.1 -
HCM Lane LOS F C - - A -
HCM 95th %tile Q(veh) 7 2.8 - - 0.2 -

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



Lanes, Volumes, Timings
18: Dreher Ave & Dreher Connector Road 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 3

Lane Group EBL EBR NEL NET SWT SWR
Lane Configurations
Volume (vph) 83 35 85 111 109 312
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 100 150 0
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 1615 1805 1900 1900 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 1615 1805 1900 1900 1615
Link Speed (mph) 30 30 30
Link Distance (ft) 2085 670 1292
Travel Time (s) 47.4 15.2 29.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 92 39 94 123 121 347
Shared Lane Traffic (%)
Lane Group Flow (vph) 92 39 94 123 121 347
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 30.7% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC
18: Dreher Ave & Dreher Connector Road 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 4

Intersection
Int Delay, s/veh 2.8
 

Movement EBL EBR NEL NET SWT SWR
Vol, veh/h 83 35 85 111 109 312
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yeild - Yeild - None
Storage Length 0 100 150 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 92 39 94 123 121 347
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 433 121 121 0 - 0
          Stage 1 121 - - - - -
          Stage 2 312 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 584 936 1479 - - -
          Stage 1 909 - - - - -
          Stage 2 747 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 547 936 1479 - - -
Mov Cap-2 Maneuver 547 - - - - -
          Stage 1 909 - - - - -
          Stage 2 700 - - - - -
 

Approach EB NE SW
HCM Control Delay, s 11.7 3.3 0
HCM LOS B
 

Minor Lane/Major Mvmt NEL NET EBLn1 EBLn2 SWT SWR
Capacity (veh/h) 1479 - 547 936 - -
HCM Lane V/C Ratio 0.064 - 0.169 0.042 - -
HCM Control Delay (s) 7.6 - 12.9 9 - -
HCM Lane LOS A - B A - -
HCM 95th %tile Q(veh) 0.2 - 0.6 0.1 - -



Lanes, Volumes, Timings
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 1

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 72 558 0 0 711 288 0 0 0 497 1 183
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 50 0 0 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.961 0.964
Flt Protected 0.950 0.965
Satd. Flow (prot) 1805 1900 0 0 1826 0 0 0 0 0 1767 0
Flt Permitted 0.950 0.965
Satd. Flow (perm) 1805 1900 0 0 1826 0 0 0 0 0 1767 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1534 227 367 1020
Travel Time (s) 34.9 5.2 8.3 23.2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 80 620 0 0 790 320 0 0 0 552 1 203
Shared Lane Traffic (%)
Lane Group Flow (vph) 80 620 0 0 1110 0 0 0 0 0 756 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 105.3% ICU Level of Service G
Analysis Period (min) 15



HCM 2010 TWSC
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 2

Intersection
Int Delay, s/veh 545.1
 

Movement EBL EBT EBR WBL WBT WBR SEL SET SER
Vol, veh/h 72 558 0 0 711 288 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop
RT Channelized - - None - - Yeild - - None
Storage Length 50 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0
Mvmt Flow 80 620 0 0 790 320 0 0 0
 

Major/Minor Major1 Major2
Conflicting Flow All 790 0 0 620 0 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 4.1 - - 4.1 - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 839 - - 970 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 839 - - 970 - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB
HCM Control Delay, s 1.1 0
HCM LOS
 

Minor Lane/Major Mvmt NWLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 152 839 - - 970 - -
HCM Lane V/C Ratio 4.978 0.095 - - - - -
HCM Control Delay (s) $ 1848 9.7 - - 0 - -
HCM Lane LOS F A - - A - -
HCM 95th %tile Q(veh) 79.2 0.3 - - 0 - -

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



HCM 2010 TWSC
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 3

Intersection
Int Delay, s/veh
 

Movement NWL NWT NWR
Vol, veh/h 497 1 183
Conflicting Peds, #/hr 0 0 0
Sign Control Stop Stop Stop
RT Channelized - - Yeild
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 90 90 90
Heavy Vehicles, % 0 0 0
Mvmt Flow 552 1 203
 

Major/Minor Minor1
Conflicting Flow All 1570 1570 620
          Stage 1 780 780 -
          Stage 2 790 790 -
Critical Hdwy 6.4 6.5 6.2
Critical Hdwy Stg 1 5.4 5.5 -
Critical Hdwy Stg 2 5.4 5.5 -
Follow-up Hdwy 3.5 4 3.3
Pot Cap-1 Maneuver ~ 123 112 492
          Stage 1 ~ 455 409 -
          Stage 2 ~ 451 404 -
Platoon blocked, %
Mov Cap-1 Maneuver ~ 111 0 492
Mov Cap-2 Maneuver ~ 111 0 -
          Stage 1 ~ 412 0 -
          Stage 2 ~ 451 0 -
 

Approach NW
HCM Control Delay, s $ 1848
HCM LOS F
 

Minor Lane/Major Mvmt



Lanes, Volumes, Timings
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 1

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 72 558 0 0 711 288 0 0 0 497 1 183
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 50 0 0 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.961 0.964
Flt Protected 0.950 0.965
Satd. Flow (prot) 1805 1900 0 0 1826 0 0 0 0 0 1767 0
Flt Permitted 0.073 0.965
Satd. Flow (perm) 139 1900 0 0 1826 0 0 0 0 0 1767 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 32 21
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1534 227 367 1020
Travel Time (s) 34.9 5.2 8.3 23.2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 80 620 0 0 790 320 0 0 0 552 1 203
Shared Lane Traffic (%)
Lane Group Flow (vph) 80 620 0 0 1110 0 0 0 0 0 756 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA NA Perm NA
Protected Phases 4 8 2
Permitted Phases 4 2
Detector Phase 4 4 8 2 2



Lanes, Volumes, Timings
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 2

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 59.0 59.0 59.0 41.0 41.0
Total Split (%) 59.0% 59.0% 59.0% 41.0% 41.0%
Maximum Green (s) 55.0 55.0 55.0 37.0 37.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None C-Max C-Max
Act Effct Green (s) 55.0 55.0 55.0 37.0
Actuated g/C Ratio 0.55 0.55 0.55 0.37
v/c Ratio 1.05 0.59 1.09 1.13
Control Delay 148.3 18.0 79.5 108.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 148.3 18.0 79.5 108.1
LOS F B E F
Approach Delay 32.9 79.5 108.1
Approach LOS C E F

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.13
Intersection Signal Delay: 75.2 Intersection LOS: E
Intersection Capacity Utilization 105.3% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     22: 305 WB Off Ramp/305 WB On Ramp & W Main St



HCM 2010 TWSC
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/17/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 3

Two Way Analysis cannot be performed on Signalized Intersection.



Lanes, Volumes, Timings
25: 305 EB Exit and On Ramps/Dreher Connector Road & 305 EB On and Exit Ramps 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 8

Lane Group EBL EBT WBT WBR SWL SWR
Lane Configurations
Volume (vph) 369 10 10 189 118 417
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 100 150 0
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 1900 1900 1615 1805 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 1900 1900 1615 1805 1615
Link Speed (mph) 30 30 30
Link Distance (ft) 676 2085 474
Travel Time (s) 15.4 47.4 10.8
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 410 11 11 210 131 463
Shared Lane Traffic (%)
Lane Group Flow (vph) 410 11 11 210 131 463
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 TWSC
25: 305 EB Exit and On Ramps/Dreher Connector Road & 305 EB On and Exit Ramps 2/4/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 9

Intersection
Int Delay, s/veh 10.3
 

Movement EBL EBT WBT WBR SWL SWR
Vol, veh/h 369 10 10 189 118 417
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - Yeild - None
Storage Length 200 - - 100 150 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 410 11 11 210 131 463
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 11 0 - 0 842 11
          Stage 1 - - - - 11 -
          Stage 2 - - - - 831 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1621 - - - 337 1076
          Stage 1 - - - - 1017 -
          Stage 2 - - - - 431 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1621 - - - 252 1076
Mov Cap-2 Maneuver - - - - 252 -
          Stage 1 - - - - 1017 -
          Stage 2 - - - - 322 -
 

Approach EB WB SW
HCM Control Delay, s 7.8 0 16
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SWLn1 SWLn2
Capacity (veh/h) 1621 - - - 252 1076
HCM Lane V/C Ratio 0.253 - - - 0.52 0.431
HCM Control Delay (s) 8 - - - 33.8 10.9
HCM Lane LOS A - - - D B
HCM 95th %tile Q(veh) 1 - - - 2.8 2.2



Lanes, Volumes, Timings
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/5/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 1

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 72 630 0 0 711 288 0 0 0 497 1 183
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 50 0 0 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.961 0.964
Flt Protected 0.950 0.965
Satd. Flow (prot) 1805 1900 0 0 1826 0 0 0 0 0 1767 0
Flt Permitted 0.950 0.965
Satd. Flow (perm) 1805 1900 0 0 1826 0 0 0 0 0 1767 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1534 227 367 1020
Travel Time (s) 34.9 5.2 8.3 23.2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 80 700 0 0 790 320 0 0 0 552 1 203
Shared Lane Traffic (%)
Lane Group Flow (vph) 80 700 0 0 1110 0 0 0 0 0 756 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 105.3% ICU Level of Service G
Analysis Period (min) 15



HCM 2010 TWSC
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/5/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 2

Intersection
Int Delay, s/veh 610.9
 

Movement EBL EBT EBR WBL WBT WBR SEL SET SER
Vol, veh/h 72 630 0 0 711 288 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop
RT Channelized - - None - - Yeild - - None
Storage Length 50 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0
Mvmt Flow 80 700 0 0 790 320 0 0 0
 

Major/Minor Major1 Major2
Conflicting Flow All 790 0 0 700 0 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 4.1 - - 4.1 - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 839 - - 906 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 839 - - 906 - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB
HCM Control Delay, s 1 0
HCM LOS
 

Minor Lane/Major Mvmt NWLn1 EBL EBT EBR WBL WBT WBR
Capacity (veh/h) 135 839 - - 906 - -
HCM Lane V/C Ratio 5.605 0.095 - - - - -
HCM Control Delay (s) $ 2135.9 9.7 - - 0 - -
HCM Lane LOS F A - - A - -
HCM 95th %tile Q(veh) 81.2 0.3 - - 0 - -

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



HCM 2010 TWSC
22: 305 WB Off Ramp/305 WB On Ramp & W Main St 2/5/2014

I-80 Reconstruction Synchro 8 Report
Interchange 305-306 Alt I 2045 PM Page 3

Intersection
Int Delay, s/veh
 

Movement NWL NWT NWR
Vol, veh/h 497 1 183
Conflicting Peds, #/hr 0 0 0
Sign Control Stop Stop Stop
RT Channelized - - Yeild
Storage Length - - -
Veh in Median Storage, # - 0 -
Grade, % - 0 -
Peak Hour Factor 90 90 90
Heavy Vehicles, % 0 0 0
Mvmt Flow 552 1 203
 

Major/Minor Minor1
Conflicting Flow All 1650 1650 700
          Stage 1 860 860 -
          Stage 2 790 790 -
Critical Hdwy 6.4 6.5 6.2
Critical Hdwy Stg 1 5.4 5.5 -
Critical Hdwy Stg 2 5.4 5.5 -
Follow-up Hdwy 3.5 4 3.3
Pot Cap-1 Maneuver ~ 110 100 443
          Stage 1 ~ 418 376 -
          Stage 2 ~ 451 404 -
Platoon blocked, %
Mov Cap-1 Maneuver ~ 100 0 443
Mov Cap-2 Maneuver ~ 100 0 -
          Stage 1 ~ 378 0 -
          Stage 2 ~ 451 0 -
 

Approach NW
HCM Control Delay, s $ 2135.9
HCM LOS F
 

Minor Lane/Major Mvmt



ALTERNATIVE NAME: Alternative H
APPROX. ITEM UNIT TOTAL NOTES

QUANTITY UNIT DESCRIPTION PRICE ITEM COST

751,710 CY CLASS 1 EXCAVATION $7.00 $5,261,970
751,710 CY COMMON BORROW EXCAVATION $6.00 $4,510,260
161,163 CY FOREIGN BORROW EXCAVATION $8.00 $1,289,304

231,657 SY FULL DEPTH PAVEMENT CONSTRUCTION - SR 80 $74.00 $17,142,618
118,635 SY FULL DEPTH PAVEMENT CONSTRUCTION - RAMPS $74.00 $8,778,990
42,372 SY FULL DEPTH PAVEMENT CONSTRUCTION - SIDE ROADS $74.00 $3,135,528
27,486 GAL BITUMINOUS TACK COAT - SR 80, RAMPS, & SIDE ROADS $1.50 $41,229
58,937 LF GUIDE RAIL $10.00 $589,369
19,550 LF CONCRETE GLARE SCREEN $50.00 $977,500

ROADWAY SUBTOTAL $41,727,000

1 EA BRIDGES AND RETAINING WALLS $203,618,700

STRUCTURES SUBTOTAL $203,618,700
CONCEPTUAL QUANTITY SUBTOTAL $245,345,700

DRAINAGE 5% $2,086,350 % of Roadway

IMPACT ATTENUATORS 1% $417,270 % of Roadway

MAINTENANCE AND PROTECTION OF TRAFFIC 10% $4,172,700 % of Roadway

EROSION AND SEDIMENT CONTROL 2% $834,540 % of Roadway

STORM WATER MANAGEMENT 2% $834,540 % of Roadway
PAVEMENT MARKINGS, SIGNS AND DELINEATORS 5% $2,086,350 % of Roadway
HIGHWAY LIGHTING 0% $0 % of Roadway
TRAFFIC SIGNALS 5% $2 086 350 % of Roadway

OTHER

CONCEPTUAL PHASE I COST ESTIMATE
Pennsylvania Department of Transportation, District 5-0

Agreement No. E02656, Monroe County
I-80 Reconstruction

ROADWAY

STRUCTURES

TRAFFIC SIGNALS 5% $2,086,350 % of Roadway

OTHER SUBTOTAL $257,863,800

INFLATION (7 YEARS (2020) @3%) 1.230 317,139,948

CONSTRUCTION SERVICES (CE&I) 10% 31,713,995

CONSTRUCTION CONSULTATION 2% 6,342,799

CONTINGENCY 15% 47,570,992

CONSTRUCTION TOTAL $402,768,000

RIGHT-OF-WAY TOTAL 20% $8,346,000 % of Roadway
UTILITIES TOTAL 2% $835,000 % of Roadway

DESIGN TOTAL 10% $40,277,000 % of Construction

NOTE: Transportation Management Plan (MPT/ITS) includes the following:

Maintenance and Protection of Traffic
Other corridor signal enhancements
ITS relocations/system expansion
ITS for use during construction as part of TMP

ALTERNATIVES ANALYSIS PHASE 1 



ALTERNATIVE NAME: Alternative I

APPROX. ITEM UNIT TOTAL NOTES

QUANTITY UNIT DESCRIPTION PRICE ITEM COST

751,710 CY CLASS 1 EXCAVATION $7.00 $5,261,970

751,710 CY COMMON BORROW EXCAVATION $6.00 $4,510,260

161,163 CY FOREIGN BORROW EXCAVATION $8.00 $1,289,304

218,156 SY FULL DEPTH PAVEMENT CONSTRUCTION - SR 80 $74.00 $16,143,544

106,037 SY FULL DEPTH PAVEMENT CONSTRUCTION - RAMPS $74.00 $7,846,738

44,456 SY FULL DEPTH PAVEMENT CONSTRUCTION - SIDE ROADS $74.00 $3,289,744

25,805 GAL BITUMINOUS TACK COAT - SR 80, RAMPS, & SIDE ROADS $1.50 $38,708

49,963 LF GUIDE RAIL $10.00 $499,630

19,550 LF CONCRETE GLARE SCREEN $50.00 $977,500

ROADWAY SUBTOTAL $39,858,000

1 EA BRIDGES AND RETAINING WALLS $206,364,000

STRUCTURES SUBTOTAL $206,364,000

CONCEPTUAL QUANTITY SUBTOTAL $246,222,000

DRAINAGE 5% $1,992,900 % of Roadway

IMPACT ATTENUATORS 1% $398,580 % of Roadway

MAINTENANCE AND PROTECTION OF TRAFFIC 10% $3,985,800 % of Roadway

EROSION AND SEDIMENT CONTROL 2% $797,160 % of Roadway

STORM WATER MANAGEMENT 2% $797,160 % of Roadway

PAVEMENT MARKINGS, SIGNS AND DELINEATORS 5% $1,992,900 % of Roadway

HIGHWAY LIGHTING 0% $0 % of Roadway

TRAFFIC SIGNALS 5% $1,992,900 % of Roadway

OTHER SUBTOTAL $258,179,400

INFLATION (7 YEARS (2020) @3%) 1.230 317,528,097

CONSTRUCTION SERVICES (CE&I) 10% 31,752,810

CONSTRUCTION CONSULTATION 2% 6,350,562

CONTINGENCY 15% 47,629,214

CONSTRUCTION TOTAL $403,261,000

RIGHT-OF-WAY TOTAL 20% $7,972,000 % of Roadway

UTILITIES TOTAL 2% $798,000 % of Roadway

DESIGN TOTAL 10% $40,327,000 % of Construction

NOTE: Transportation Management Plan (MPT/ITS) includes the following:

Maintenance and Protection of Traffic

Other corridor signal enhancements

ITS relocations/system expansion

ITS for use during construction as part of TMP

OTHER

CONCEPTUAL PHASE I COST ESTIMATE

Pennsylvania Department of Transportation, District 5-0

Agreement No. E02656, Monroe County

I-80 Reconstruction

ROADWAY

STRUCTURES

ALTERNATIVES ANALYSIS PHASE 1 



I-80 Reconstruction 

Bridge Cost Estimate Unit Cost ($/SF): 550 Bridge

300 Culvert

Bridge SF Cost SF Cost

611 Connector/I-80 7584 $4,171,200 9324 $5,128,200

I-80/Pocono Creek 21750 $11,962,500 22910 $12,600,500

I-80/Bridge Street 11250 $6,187,500 11325 $6,228,750

Ramp G/I-80 10428 $5,735,400 9702 $5,336,100

Ramp G Viaduct 0 $0 16335 $8,984,250

I-80/Main St 34800 $19,140,000 30750 $16,912,500

I-80/Dreher Ave 9450 $5,197,500 10350 $5,692,500

I-80/McMichaels Creek 57300 $31,515,000 57300 $31,515,000

191/I-80 10800 $5,940,000 10800 $5,940,000

191/McMichaels Creek 9828 $5,405,400 9828 $5,405,400

I-80/Brodhead Creek 59400 $32,670,000 59400 $32,670,000

Ramp G/Main St On-Ramp 10626 $5,844,300 9900 $5,445,000

611/611 Connector 0 $0 7896 $4,342,800

I-80 EB Ramps/Wetland 14940 $8,217,000 11520 $6,336,000

Hemlock Rd/Lit Pocono Crk 0 $0 3520 $1,936,000

I-80 EB Ramps/Lit Poc Crk (C)* 1323 $396,900 1088 $326,400

I-80/Little Pocono Creek (C) 3801 $1,140,300 4116 $1,234,800

I-80 WB Off-Ramp/Lit Poc Crk (C) 1218 $365,400 464 $139,200

Main Street/Little Pocono Crk (C) 0 $0 688 $206,400

Total Bridge Cost: $143,888,400 $156,379,800

* (C) represents proposed culvert

Wall Height: 15 (assume 15' height throughout project)

Retaining Wall Cost Estimate Unit Cost ($/SF): 140

Retaining Wall LF Cost LF Cost

Western Limit to 303 2642 $5,548,200 1692 $3,553,200

303 to Bridge St 4105 $8,620,500 2326 $4,884,600

Bridge St to 304 593 $1,245,300 1088 $2,284,800

304 to Main St 7372 $15,481,200 6700 $14,070,000

Main St to Dreher Ave 3143 $6,600,300 2588 $5,434,800

Dreher Ave to McMichaels 4396 $9,231,600 3216 $6,753,600

McMichaels to 191 1755 $3,685,500 1755 $3,685,500

191 to Brodhead 4437 $9,317,700 4437 $9,317,700

Total Retaining Wall Cost: $59,730,300 $49,984,200

Total Cost (Bridge & Ret. Wall): $203,618,700 $206,364,000

Alternate H Alternate I

Alternate H Alternate I



AECOM
1700 Market Street 
Suite 1600 
Philadelphia, PA  19103 
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