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1.0 EXECUTIVE SUMMARY

Vista Ridge Commercial, a retail and service oriented project, is proposed to be located on the

northeast corner of the State Highway 7 (SH-7) and Mountain View Boulevard intersection in

Erie, Colorado. It is anticipated that this project will consist of several retail establishments, fast-

food restaurants, a high turnover sit down restaurant, and a bank. The total square footage is

approximately 110,000 square feet with approximately 76,000 square feet of retail shopping,

14,200 square feet of fast-food restaurants, a 7,000 square foot bank, a 5,600 square foot high

turnover sit down restaurant, and a 7,000 square foot medical office anticipated. This project is

immediately adjacent to another retail development (Erie King Soopers Retail Center) located to

the east that includes a proposed 123,000 square foot King Soopers Marketplace,

approximately 11,028 square feet of retail space, a gas station with 18 fueling positions, and

outlots to include other various retail uses. Analysis was completed for build out of the

development in 2018 as well as the 2035 long-term horizon to determine intersection and

roadway configurations needed at both planning horizons.

The purpose of this study is to identify project traffic generation characteristics, to identify

potential project traffic related impacts on the local street system, and to develop mitigation

measures required for the identified impacts. The following five (5) key intersections were

included for evaluation within this study:

· SH-7 and Mountain View Boulevard;

· SH-7 and Sheridan Parkway;

· Ridge View Drive and Sheridan Parkway;

· Ridge View Drive and Mountain View Boulevard; and

· Village Vista Drive and Mountain View Boulevard.

The proposed project access intersections along SH-7, Mountain View Boulevard, Sheridan

Parkway, and Ridge View Drive were also studied.

Regional access to the project will be provided by Interstate 25 and Northwest Parkway.

Primary access to the proposed commercial development will be provided by SH-7 and

Mountain View Boulevard. Direct access is proposed at one driveway along SH-7 (to be shared

with the Erie King Soopers Retail Center to the east), two driveways along Mountain View

Boulevard (one located at the intersection of Village Vista Drive), and two driveways along
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Ridge View Drive (with the eastern one shared with Erie King Soopers Retail Center). It is also

anticipated that access to this retail development will occur through the Erie King Soopers Retail

Center at another driveway along Ridge View Drive and at the full movement access proposed

along Sheridan Parkway. The SH-7 access will be restricted to three-quarter movements with

the southbound left turn exit restricted. The driveway along Mountain View Boulevard to align

with Village Vista Drive will allow full turning movements; while the second access along

Mountain View Boulevard, located to the south of the Village Vista Drive intersection, will be

restricted to right-in and right-out movements only. All driveways along Ridge View Drive will

allow full turning movements.

Full build out of the Vista Ridge Commercial development project is expected to generate

approximately 8,808 daily weekday driveway trips. Of these, 660 driveway trips are expected to

occur during the morning peak hour, while 825 driveway trips are expected during the afternoon

peak hour. Since the project is a commercial development, pass-by trips are expected. These

pass-by trips are vehicles already on the street network that will be attracted to the site. The

expected pass-by trips to the development results in an anticipated 5,024 weekday daily trips, of

which 359 and 489 trips would be new (non pass-by) during the weekday morning and

afternoon peak hours, respectively.

Distribution of site traffic on the street system was based on the area street system

characteristics, existing traffic patterns, demographic information, anticipated surrounding

development areas, and the proposed access system for the project. Assignment of project

traffic was based upon the trip generation described previously and the distributions developed.

The traffic assignment was added to the background traffic volumes to determine future traffic

with the project.

Based on the analysis presented in this report, Kimley-Horn believes the proposed Vista Ridge

Commercial project will be successfully incorporated into the existing and future roadway

network. Analysis of the existing street network, the proposed project development, and

expected traffic volumes resulted in the following recommendations:

2018 Year Improvement Recommendations

· It is recommended that the southbound left-turn lane length at the SH-7/Sheridan

Parkway intersection be reduced from 425 feet to 325 feet so that back-to-back left turn
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storage will be available along Sheridan Parkway between SH-7 and the proposed full

movement project access. This length is anticipated to be sufficient to accommodate

future left turning traffic volumes.

· It is recommended that a 100-foot northbound left-turn lane be designated along

Sheridan Parkway for the proposed full movement access. Since there is approximately

450 feet of back-to-back available storage available between SH-7 and the project

driveway, it is recommended that the taper between the left-turn lanes be 25 feet to

allow for the recommended 325-foot southbound left-turn lane at SH-7.

· It is recommended that the full movement access on Sheridan Parkway be designated

with stop control with a R1-1 “STOP” sign installed on the eastbound exiting approach.

The eastbound exiting approach is recommended to be constructed with separate left

and right turn lanes. The left-turn lane length recommended is the standard driveway

throat depth of 75 feet.

· It is recommended that the northbound left-turn lane at the Ridge View Drive and

Sheridan Parkway intersection also be reduced due to the proposed project access

location along Sheridan Parkway. This left-turn lane is recommended to be reduced from

350 feet to 150 feet. This turn bay length is anticipated to be sufficient to accommodate

future left turning traffic volumes.

· With construction of the project, the east leg of the Village Vista Drive and Mountain

View Boulevard intersection will be improved. When the project is constructed, it is

recommended that the existing striped full lane width median be redesignated with a

175-foot westbound left turn lane. If possible, it is encouraged that this westbound left

turn lane be constructed so that the future 250-foot westbound left turn lane can be

designated to accommodate 2035 traffic volumes.

· It is recommended that an eastbound left-turn lane be designated within the full width

striped median along SH-7 at the proposed three-quarter movement access. It is

recommended that this left-turn lane be designated with a length of 655 feet plus a 220-

foot taper (875-foot total length).

· A continuous westbound auxiliary acceleration/deceleration lane exists along State

Highway 7 between Sheridan Parkway and Mountain View Boulevard. This existing lane

will serve as both an acceleration and deceleration lane for the proposed three-quarter

SH-7 project access.

· At the proposed SH-7 three quarter movement access, it is recommended that a R3-2

No Left Turn sign be installed for the southbound approach for motorists exiting the
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development. This sign can be installed under the R1-1 “STOP” or R1-2 “YIELD” sign if

desired.

· Both access approaches to Ridge View Drive are recommended to be designated with

R1-1 “STOP” signs installed on the northbound approach out of the development. The

eastern access is anticipated to receive the most traffic and is therefore recommended

to have separate left and right lanes. The western access on Ridge View Drive is

believed to operate acceptably with shared northbound left turn/right turn lanes.

· It is recommended that the full lane width median along Ridge View Drive be restriped to

include a two-way left-turn lane through the proposed project accesses. It is

recommended that this be coordinated with Montex North and South developments to

provide a coordinated plan for Ridge View Drive.

· The westbound approach exiting the project at the right-in/right-out access along

Mountain View Boulevard is recommended to operate with stop control. Therefore it is

recommended that a R1-1 “STOP” sign be installed for this approach. In addition, a R3-2

No Left Turn Sign should be installed underneath the STOP sign to identify the turn

movement restriction at this access.

2035 Long Term Twenty Year Planning Horizon Improvement Recommendations

· SH-7 may need to be a six-lane roadway by 2035. It is recommended that the

westbound right turn deceleration and acceleration lanes from the three-quarter

movement project driveway along SH-7 be reconstructed in addition to the three

westbound through lanes. Sheridan Parkway may need to be a four-lane (or six-lane)

roadway by 2035 as identified within the Amendment to the SH 7 Access Control Plan.

· The intersection of State Highway 7 with Sheridan Parkway is recommended to have

dual left-turn lanes on all approaches and right turn lanes for the northbound and

southbound directions.

· Upon construction of the dual southbound left-turn lanes at the SH-7 and Sheridan

Parkway intersection, it is believed that the turn lane storage bay length can be reduced

to 200 feet. This will allow for a 150-foot northbound left-turn lane at the proposed

Sheridan Parkway access with a standard 100-foot taper between the back-to-back left-

turn lanes along Sheridan Parkway between the proposed full movement access and

SH-7.

· If future traffic volumes are realized along Mountain View Boulevard, the intersection of

Village Vista Drive and Mountain View Boulevard will warrant and require signalization.
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Therefore, the Town of Erie should monitor traffic volumes in the future to determine if

and when this improvement is needed.

General Recommendations

· All on-site and off-site roadway improvements should be incorporated into the Civil

Drawings, and conform to standards of the Town of Erie, State of Colorado Department

of Transportation (CDOT), American Association of State Highway and Transportation

Officials (AASHTO) Geometric Design of Highways and Streets, Institute of

Transportation Engineers (ITE), and/or the Manual on Traffic Control Devices (MUTCD)

– 2009 Edition as appropriate.
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2.0 INTRODUCTION

Kimley-Horn and Associates, Inc. (Kimley-Horn) has prepared this report to document the

results of a Traffic Impact Study of future traffic conditions associated with the proposed Vista

Ridge Commercial project to be located on the northeast corner of the State Highway 7 (SH-7)

and Mountain View Boulevard intersection in Erie, Colorado. A vicinity map illustrating the

project location with respect to the surrounding area is shown in Figure 1.

It is anticipated that this project will consist of several retail establishments, fast-food

restaurants, a high turnover sit down restaurant, and a bank. The total square footage is

approximately 110,000 square feet with approximately 76,000 square feet of retail shopping,

14,200 square feet of fast-food restaurants, a 7,000 square foot bank, a 5,600 square foot high

turnover sit down restaurant, and a 7,000 square foot medical office anticipated. A site plan

illustrating the proposed development is provided in Appendix F.

Analysis was completed for the anticipated build out of the development in 2018 as well as the

2035 long-term horizon to determine intersection and roadway configurations needed at both

planning horizons. The purpose of this study is to identify project traffic generation

characteristics, to identify potential project traffic related impacts on the local street system, and

to develop mitigation measures required for the identified impacts. The following five (5) key

intersections were included for evaluation within this study:

· SH-7 and Mountain View Boulevard;

· SH-7 and Sheridan Parkway;

· Ridge View Drive and Sheridan Parkway;

· Ridge View Drive and Mountain View Boulevard; and

· Village Vista Drive and Mountain View Boulevard.

The proposed project access intersections along SH-7, Mountain View Boulevard, Sheridan

Parkway, and Ridge View Drive were also studied.
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3.0 EXISTING CONDITIONS

The following sections outline existing conditions in the vicinity of the Vista Ridge Commercial

project.

3.1 Existing Study Area

The existing project site consists of vacant, undeveloped land. The land directly west of the

project site includes retail, restaurants, and a gas station. South of the project site are single

family homes, and directly north of the project site is an existing school, Vista Ridge Academy,

and vacant land.

The future Erie King Soopers Retail Center development is located immediately east of the

project site, and a proposed apartment complex will be located adjacent to the project within the

northern area. The apartment complex will include two separate driveways along Ridge View

Road, not shared with this project development. The land uses in the general surroundings of

the site to the north and west are primarily residential and to the south are vacant/agricultural.

Land uses to the east are currently mostly vacant, but residential and commercial uses exist as

well.

3.2 Existing Roadway Network
Regional access to the project will be provided by Interstate 25 and Northwest Parkway.

Primary access to the proposed commercial development will be provided by SH-7 and

Mountain View Boulevard. The roadways adjacent to the proposed project are described within

the following paragraphs.

State Highway 7 (SH-7)

State Highway 7 is a four-lane roadway with a striped median and a 55 mile per hour speed limit

adjacent to the site. This segment of the roadway travels east-west. Separate left-turn and right-

turn lanes have been constructed along SH-7 at both signalized intersections with Mountain

View Boulevard and Sheridan Parkway.

Sheridan Parkway

Sheridan Parkway is a two-lane roadway with a double yellow centerline and a 45 mile per hour

speed limit adjacent to the site. This segment of the roadway runs north-south. The intersection
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with SH-7 is signalized, and the intersection with Ridge View Drive operates with stop control on

the eastbound Ridge View Drive approach.

Mountain View Boulevard

Mountain View Boulevard is a four-lane roadway with a landscaped median between SH-7 and

Ridge View Drive. The roadway primarily provides residential access for areas to the north of

the site. This segment of the roadway travels north-south and has a 35 mile per hour speed

limit. The intersection of Mountain View Boulevard with SH-7 is a signalized “T”-intersection.

Ridge View Drive

Ridge View Drive is a two-lane, east-west, roadway with a full lane width striped median and a

35 mile per hour speed limit adjacent to the site. The intersection with Sheridan Parkway is a

“T”-intersection and operates with stop control on the eastbound approach. Ridge View Drive’s

intersection with Mountain View Boulevard is a four-legged intersection with stop control on both

the eastbound and westbound approaches. The west leg of this intersection is named Fairway

Pointe Drive. For purposes of this study, this intersection is referenced by the name Ridge View

Drive and Mountain View Boulevard.

Existing intersection lane configurations and control for the study area are shown in Figure 2.

3.3 Existing Traffic Volumes
Existing peak hour turning movement counts were conducted at the study key intersections on

Wednesday, October 15, 2014 and September 24, 2015 for the morning (AM) and afternoon

(PM) peak hours. The October 2014 counts were obtained from the “Erie King Soopers #129

Retail Center Traffic Impact Study”, prepared by Kimley-Horn and Associates, Inc. in March

2015. All counts were conducted in 15-minute intervals during the AM peak hour and PM peak

hour of adjacent street traffic from 7:00 AM to 9:00 AM and 4:00 PM to 6:00 PM, respectively.

The peak hour volumes from these counts are shown in Figure 3, and the raw data count

sheets are provided in Appendix A.
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4.0 FUTURE CONDITIONS

This section of the report details conditions that are expected with the development of the Vista

Ridge Commercial project for both the build out (2018) and twenty-year (2035) horizon years.

4.1 Future Roadway Network

Both SH-7 and Sheridan Parkway are anticipated to be improved in the future. According to the

Town of Erie’s 2008 Transportation Master Plan, both roadways will need additional through

lanes for increased capacity in the future. SH-7 was identified as a six-lane principal arterial with

a raised median adjacent to the site on the Capacity Improvements Map (2030 to Build out)

within the Transportation Master Plan. Sheridan Parkway was also identified as a six-lane

principal arterial with a raised median.

4.2 Proposed Project Access
Direct access to Vista Ridge Commercial is proposed at one driveway along SH-7 (to be shared

with the Erie King Soopers Retail Center to the east), two driveways along Mountain View

Boulevard (one located at the intersection of Village Vista Drive), and two driveways along

Ridge View Drive (with the eastern one shared with Erie King Soopers Retail Center). It is also

anticipated that access to this retail development will occur through the Erie King Soopers Retail

Center at another driveway along Ridge View Drive and at the full movement access proposed

along Sheridan Parkway. The SH-7 access will be restricted to three-quarter movements with

the southbound left turn exit restricted. The driveway along Mountain View Boulevard to align

with Village Vista Drive will allow full turning movements; while the second access along

Mountain View Boulevard, located to the south of the Village Vista Drive intersection, will be

restricted to right-in and right-out movements only. All driveways along Ridge View Drive will

allow full turning movements.

With completion of the project, it is proposed that the private east-west access roadway through

the site be a two-lane roadway.  Limitations exist to widen the roadway to provide a three-lane

section due to setbacks from the apartment complex to the north and State Highway 7 to the

south.  It is anticipated that a two-lane roadway will operate acceptably, especially since the

apartment complex along the north side of the roadway will not have access along this private

street.  Therefore, left turns will primarily occur from the westbound direction into the Vista

Ridge Commercial project outparcels along the SH-7 frontage.  The average left turn volume

into the accesses along the private street to the north and south is anticipated to be
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approximately 30 vehicles per hour during the peak with an opposing through volume of

approximately 125 vehicles per hour. Based on the “Transportation and Land Development”, 2nd

edition, by the Institute of Transportation Engineers (ITE), Figure 5-21 - Suggested Warrants for

Isolated Left-Turn Bays, left turn lanes are not warranted along this roadway with an anticipated

posted speed limit of 35 miles per hour or less.  The opposing through volume along the

roadway would need to approximately 220 vehicles per hour to warrant a separate left turn lane

based on the projected left turn volumes at the accesses.  Therefore, the internal access

roadway is believed to be sufficient providing a single through lane in each direction without a

left turn lane.

4.3 Future Traffic Volumes
According to the information provided on the website for the Colorado Department of

Transportation (CDOT), the 20-year growth factor along SH-7 adjacent to the site is 1.97. These

values equate to an annual growth rate of approximately 3.4 percent. SH-7 traffic information

from the CDOT Online Transportation Information System (OTIS) website is included in

Appendix B. The annual growth rate was used to estimate near-term 2018 and long-term 2035

traffic volume projections at the study key intersections.

In addition to this growth rate application, project traffic volumes from the adjacent Erie King

Soopers #129 Retail Center project to the east, the 144 apartment units within the northern

project site area, and the 11,976 square foot Les Schwab tire and 3,000 square foot fast food

restaurant project directly on the northeast corner of the SH-7 and Mountain View Boulevard

were included. It should be noted that the Erie King Soopers #129 traffic study included some of

this project development in that project. This traffic was removed from the background traffic

calculations for these duplicate uses that are now part of this project so that it could be applied

as project traffic with this Vista Ridge Commercial project. The calculated background traffic

volumes for both 2018 and 2035 are shown in Figures 4 and 5, respectively.
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5.0 PROJECT TRAFFIC CHARACTERISTICS

5.1 Trip Generation
Site-generated traffic estimates are determined through a process known as trip generation.

Rates and equations are applied to the proposed land use to estimate traffic generated by the

development during a specific time interval. The acknowledged source for trip generation rates

is the Trip Generation1 report published by the Institute of Transportation Engineers (ITE). ITE

has established trip rates in nationwide studies of similar land uses. For this study, the ITE Trip

Generation fitted curve and average trip rates that apply to Shopping Center (ITE Land Use

Code 820), Drive-In Bank (912), Medical-Dental Office Building (720), High Turnover Sit-Down

Restaurant, and Fast-Food Restaurant with Drive-Thru (934) were used to estimate traffic

generated by the proposed development.

Since a mix of uses, shopping center (retail), bank, fast-food, and tire store, is proposed within

the same development, it is anticipated that traffic will be shared between each use. This

internal trip generation, or capture, is most specifically expected to occur between the bank,

restaurants, and shopping center (retail) uses. Therefore, the ITE internal capture procedure

was used to determine the amount of traffic that may be shared between uses, which thereby

reduces the number of external trips.

Based on this, full build out of the Vista Ridge Commercial project is expected to generate

approximately 8,808 daily weekday driveway trips. Of these, 660 driveway trips are expected to

occur during the morning peak hour, while 825 driveway trips are expected during the afternoon

peak hour. Since the project is a commercial development, pass-by trips are expected. These

pass-by trips are vehicles already on the street network that will be attracted to the site. The

expected pass-by trips to the development results in an anticipated 5,024 weekday daily trips, of

which 359 and 489 trips would be new (non pass-by) during the weekday morning and

afternoon peak hours, respectively. The internal capture methodology and procedure as well as

the pass-by percentages for each use were obtained from the ITE “Trip Generation Manual,

Ninth Edition Volume 1, Users Guide and Handbook” 2012. Of note, the afternoon peak hour

internal capture and pass-by rates were applied to the morning peak hour and daily as needed

1 Institute of Transportation Engineers, Trip Generation: An Information Report, Ninth Edition, Washington

DC, 2012.



Kimley-Horn and Associates, Inc.
096530000 – Vista Ridge Commercial

Page 17

as these rates are anticipated to be similar throughout the day. Table 1 summarizes the

estimated traffic generation for proposed development. The trip generation worksheets are

included in Appendix C. These calculations illustrate the equations used, directional distribution

of trips, and number of daily trips based on the published ITE Trip Generation Report.

Table 1 – External Project Trip Generation

Vehicles Trips

Daily
Weekday AM

Peak Hour
Weekday PM

Peak Hour
In Out Total In Out Total

Non Pass-By Trips
Shopping Center (820) 2,330 30 9 39 114 124 238
Fast-Food Restaurant with
Drive-Thru Window (934) 2,446 151 138 289 86 77 163

High-Turnover Sit-Down
Restaurant (932) 54 2 2 4 7 6 13

Drive-In Bank (912) 122 7 3 10 25 23 48
Medical Offices (720) 72 13 4 17 8 19 27
Total 5,024 203 156 359 240 249 489

Pass-By Trips
Shopping Center (820) 1,198 10 3 13 59 64 123
Fast-Food Restaurant with
Drive-Thru Window (934) 2,446 145 132 277 86 77 163

High-Turnover Sit-Down
Restaurant (932) 32 1 1 2 4 3 7

Drive-In Bank (912) 108 7 2 9 22 21 43
Total 3,784 163 138 301 171 165 336

Total Trips 8,808 366 294 660 411 414 825
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5.2 Trip Distribution
Distribution of site traffic was based on the area street system characteristics, existing traffic

patterns and volumes, existing demographic information, and the proposed access system for

the project. The non-pass-by directional distribution of traffic is a means to quantify the

percentage of site-generated traffic that approaches the site from a given direction and departs

the site back to the original source direction. Figure 6 illustrates the expected non pass-by trip

distribution for the site. Due to the nature of the proposed uses, both new (non-pass-by) and

pass-by trips are anticipated to be generated by this project. Pass-by distributions capture the

route of the vehicle, which is a percentage of traffic driving by the site, arriving from a direction

and then continuing in that original direction when leaving. Pass-by distributions are prepared

directly based on existing traffic volume counts along the adjacent streets. Figures 7 and 8,

illustrate the pass-by traffic, calculated separately for the morning and afternoon peak hours,

respectively, due to the directional differences of traffic during the peak hours.

5.3 Traffic Assignment
Traffic assignment was obtained by applying the distributions from Figures 6 through 8 to the

estimated traffic generation of the project shown in Table 1. The non-pass-by traffic assignment

is shown in Figure 9. Pass-by traffic assignment is shown in Figure 10.

5.4 Total (Background Plus Project) Traffic
Project traffic volumes were added to the background volumes to represent estimated traffic

conditions for the short-term 2018 project build out horizon and long-term 2035 horizon. Figure
11 illustrates the background plus project traffic volumes for the 2018 horizon at the study key

intersections and the access intersections proposed with the project. The 2035 background plus

project traffic volumes are shown in Figure 12.
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 6.0 TRAFFIC OPERATIONS ANALYSIS

Kimley-Horn’s analysis of traffic operations in the vicinity of the site was conducted to determine

potential capacity deficiencies in the 2018 and 2035 development horizons at the identified key

intersections. The acknowledged source for determining overall capacity is the current edition of

the Highway Capacity Manual2.

6.1 Analysis Methodology
Capacity analysis results are listed in terms of Level of Service (LOS). LOS is a qualitative term

describing operating conditions a driver will experience while traveling on a particular street or

highway during a specific time interval. It ranges from A (very little delay) to F (long delays and

congestion). For intersections and roadways in this study area, common traffic engineering

practice recommends intersection LOS D and movement LOS E as the minimum desirable

threshold for acceptable operations. Table 2 shows the definition of LOS for signalized and

unsignalized intersections.

Table 2 – Level of Service Definitions

Level of
Service

Signalized Intersection
Average Total Delay

(sec/veh)

Unsignalized Intersection
Average Total Delay

(sec/veh)
A ≤ 10 ≤ 10
B > 10 and ≤ 20 > 10 and ≤ 15
C > 20 and ≤ 35 > 15 and ≤ 25
D > 35 and ≤ 55 > 25 and ≤ 35
E > 55 and ≤ 80 > 35 and ≤ 50
F > 80 > 50

_______________
Definitions provided from the Highway Capacity Manual, Special Report 209, Transportation Research Board, 2010.

Study area intersections were analyzed based on average total delay analysis for signalized

and unsignalized intersections. Under the unsignalized analysis, the LOS for a two-way stop

controlled intersection is determined by the computed or measured control delay and is defined

for each minor movement. LOS for a two-way stop-controlled intersection is not defined for the

intersection as a whole. LOS for a signalized and four-way stop controlled intersection is defined

for each approach and for the intersection. The intersection analysis was conducted using

Synchro software with results reported using the Highway Capacity Manual (HCM) procedure.

2 Transportation Research Board, Highway Capacity Manual, Special Report 209, Washington DC, 2010.
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6.2 Intersection Operational Analysis
Calculations for the LOS at the study key intersections are provided in Appendix D. The

analyses are based on the lane geometry and intersection control shown in Figure 2. The

existing peak hour factors are also used in the existing and short term horizon (2018) analysis.

The analysis determines what improvements may be needed at the intersections and accesses

to accommodate background growth and project related traffic in the two study horizons.

SH-7 and Mountain View Boulevard

The existing “T”-intersection of SH-7 and Mountain View Boulevard operates with signal control

and a 110-second cycle length. The southbound approach includes dual left-turn lanes and a

single right turn lane. The westbound approach contains separate through and right turn lanes.

The eastbound approach has one designated left-turn lane with protected permissive phasing

and two through lanes. As such, the intersection operates acceptably for the morning and

afternoon peak hours. In 2018, the intersection is anticipated to continue operating acceptably,

with or without the addition of Vista Ridge Commercial project traffic. By 2035, it is believed that

SH-7 through this Mountain View Boulevard intersection would be improved to accommodate

future traffic. The SH-7 Access Control Plan identifies SH-7 to be improved to be a six-lane

roadway. In addition, it is recommended that the southbound right turn operate with overlap

phasing. With this configuration, the intersection is anticipated to continue operating acceptably

through the 2035 horizon, with or without the addition of project traffic. Table 3 provides the

results of the level of service analysis conducted at this intersection.

Table 3 – SH-7 and Mountain View Boulevard LOS Results

Scenario

AM Peak Hour PM Peak Hour
Delay

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

2014 Existing 20.5 C 13.5 B

2018 Background 46.1 D 40.9 D

2018 Background Plus Project 54.9 D 53.7 D

2035 Background # 17.8 B 18.3 B

2035 Background Plus Project # 41.4 D 47.8 D
# Three Through Lanes EB and WB and SB Right Turn Overlap Phasing
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SH-7 and Sheridan Parkway

The existing signalized intersection at SH-7 and Sheridan Parkway operates with traffic signal

control and a 110-second cycle length. The eastbound, westbound, and northbound approaches

have designated left turn, through, and right turn lanes with protected/permissive phasing for left

turn movements. The southbound approach has a shared through/right turn lane and a

designated left-turn lane with protected/permissive phasing. With this configuration, the existing

intersection operates acceptably at LOS C during the morning peak hour and LOS D during the

afternoon peak hour. With the existing configuration, the intersection is anticipated to continue

operating acceptably at LOS D during the morning peak hour and LOS E during the afternoon

peak hour in 2018 prior to the addition of the proposed development traffic. With the addition of

the proposed development traffic in 2018, the intersection is anticipated to operate at a LOS F

for the morning and afternoon peak hours. The through volume of traffic utilizing SH-7 is

currently nearing capacity with just a single through lane in each direction prior to the addition of

project traffic. The roadway will likely need to be improved by CDOT in the near term future to

accommodate future traffic with at least two through lanes in each direction.  It is recommended

that in the interim CDOT consider converting the eastbound and westbound approaches to

include two through lanes.  This could be accomplished by redesignating and restriping the

eastbound and westbound separate right turn lanes to shared through/right turn lanes.  With this

modification and the addition of project traffic, the intersection is anticipated to operate at LOS C

during the morning peak hour and LOS D during the afternoon peak hour.  The improvement

offered by converting the eastbound and westbound right turn lanes to through lanes

demonstrates the capacity issues for traffic traveling along SH-7.

As previously described, it is anticipated that SH-7 will be improved to be six-lane roadway by

the 2035 horizon. In addition, Sheridan Boulevard may be a four-lane roadway in the future.

Dual left-turn lanes are anticipated to exist on all approaches to the intersection along with

northbound and southbound right turn lanes. With this configuration, the intersection is

anticipated to operate acceptably, with or without the addition of project traffic in 2035. Table 4
provides the results of the LOS analysis conducted at this intersection.
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Table 4 – State Highway 7 and Sheridan Parkway LOS Results

Scenario

AM Peak Hour PM Peak Hour
Delay

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

2014 Existing 21.9 C 36.2 D

2018 Background 38.5 D 78.1 E

2018 Background Plus Project 94.5 F 99.0 F

2018 Background Plus Project # 31.5 C 40.0 D

2035 Background ## 31.1 C 36.1 D

2035 Background Plus Project ## 35.3 D 52.3 D
# Two Through Lanes Eastbound and Westbound

## Three Through Lanes EB and WB, Dual Left Turn Lanes all Approaches, NB & SB Right Turn Lanes

Sheridan Parkway and Ridge View Drive

The existing intersection of Sheridan Parkway and Ridge View Drive operates with stop control

on the eastbound approach. The intersection currently has all movements operating at a LOS B

or better during the morning and afternoon peak hours. With the addition of project traffic

through the build out 2018 horizon, this intersection is anticipated to continue to operate

acceptably during the morning and afternoon peak hours with its existing configuration and

control. By 2035, Sheridan Parkway is expected to have at least two through lanes of travel in

each direction (possibly three through lanes in each direction as identified). With or without the

addition of project traffic through the 2035 horizon, this intersection is anticipated to operate

acceptably during the morning and afternoon peak hours with stop control on the eastbound

approach. Therefore, no improvements are anticipated to be needed at this intersection specific

to this project. Table 5 provides the results of the LOS analysis conducted at this intersection.
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Table 5 – Sheridan Parkway and Ridge View Drive LOS Results

Scenario

AM Peak Hour PM Peak Hour
Delay

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

2014 Existing
 Northbound Left
 Eastbound Left
 Eastbound Right

7.7
11.2
9.5

A
B
A

7.5
11.3
9.1

A
B
A

2018 Background
 Northbound Left
 Eastbound Left
 Eastbound Right

8.0
13.0
10.2

A
B
B

7.9
16.1
9.8

A
C
A

2018 Background Plus Project
 Northbound Left
 Eastbound Left
 Eastbound Right

8.1
10.6
10.5

A
B
B

8.1
20.0
10.0

A
C
B

2035 Background #
 Northbound Left
 Eastbound Left
 Eastbound Right

8.7
19.0
10.7

A
C
B

8.3
23.0
10.0

A
C
B

2035 Background Plus Project #
 Northbound Left
 Eastbound Left
 Eastbound Right

8.9
23.6
12.8

A
C
B

8.5
49.5
11.4

A
E
B

# Two Through Lanes NB and SB

Mountain View Boulevard and Ridge View Drive

The existing intersection of Mountain View Drive and Ridge View Drive operates with stop

control on the eastbound and westbound approaches of Fairway Point Drive/Ridge View Drive.

The westbound approach of Ridge View has a designated left turn lane and a shared through/

right-turn lane. Although not striped, the eastbound approach is wide enough to accommodate a

left turn lane and a shared through and right turn lane. With this configuration, all movements

operate with acceptable level of service today. In 2018 with or without the addition of project

traffic, all movements are anticipated to continue operating acceptably. Therefore, no

improvements are anticipated to be needed at this intersection to accommodate project traffic.

By 2035, the westbound left turn movement may operate with long delays and a LOS F during

the peak hours if the projected future traffic volumes are realized. Alternate control (traffic signal

or roundabout) could be considered for the intersection if desired. It is recommended that the

Town of Erie continue to monitor traffic volumes at this intersection in the future to determine if

and when improvements are needed. Otherwise, it is believed that traffic will divert and reroute

on the street network if these long delays are realized for the westbound left turn movement.

Table 6 provides the LOS analysis conducted at this intersection.
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Table 6 – Mountain View Boulevard and Ridge View Drive LOS Results

Scenario

AM Peak Hour PM Peak Hour
Delay

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

2015 Existing
 Northbound Left
 Southbound Left
 Eastbound Left
 Eastbound Thru/Right
 Westbound Left
 Westbound Thru/Right

7.8
7.6

14.9
10.4
16.5
9.2

A
A
B
B
C
A

7.7
7.7

14.6
9.3

15.2
10.2

A
A
B
A
C
B

2018 Background
 Northbound Left
 Southbound Left
 Eastbound Left
 Eastbound Thru/Right
 Westbound Left
 Westbound Thru/Right

8.0
7.7

16.9
10.9
22.7
9.4

A
A
C
B
C
A

7.8
7.8

16.3
9.5

18.5
10.5

A
A
C
A
C
B

2018 Background Plus Project
 Northbound Left
 Southbound Left
 Eastbound Left
 Eastbound Thru/Right
 Westbound Left
 Westbound Thru/Right

8.0
7.7

17.5
11.0
25.5
9.4

A
A
C
B
D
A

7.8
7.9

17.1
9.6

20.9
10.6

A
A
C
A
C
B

2035 Background
 Northbound Left
 Southbound Left
 Eastbound Left
 Eastbound Thru/Right
 Westbound Left
 Westbound Thru/Right

8.7
8.2

39.9
15.3

288.8
10.5

A
A
E
C
F
B

8.4
8.5

37.4
10.9
99.7
14.1

A
A
E
B
F
B

2035 Background Plus Project
 Northbound Left
 Southbound Left
 Eastbound Left
 Eastbound Thru/Right
 Westbound Left
 Westbound Thru/Right

8.7
8.3

42.5
15.5

379.3
10.6

A
A
E
C
F
B

8.4
8.5

39.6
11.0

159.3
14.4

A
A
E
B
F
B
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Mountain View Boulevard and Village Vista Drive

The existing intersection of Mountain View Boulevard and Village Vista Drive operates with stop

control on the eastbound approach. The eastbound approach of Village Vista Drive includes an

exclusive left-turn lane and a shared through and right-turn lane. Although the westbound

approach leads to vacant land, it has been partially constructed and includes a shared through

and left-turn lane and a right-turn lane. With the intersection’s existing configuration, all

movements operate acceptably today. The intersection is anticipated to continue to operate

acceptably in 2018 prior to the addition of Vista Ridge Commercial project traffic. With the

addition of the project, the east leg of the intersection will provide access to the development. All

movements are anticipated to operate acceptably with the exception of the westbound left turn

during the afternoon peak hour. It isn’t anticipated that the intersection will warrant signalization

under this condition. Some traffic may reroute to the SH-7 three-quarter movement access if

destined west on SH-7 or to Sheridan Boulevard if heading east on SH-7.

In 2035 the eastbound left turn movement is anticipated to operate with significantly long delays

prior to the construction of the project due to the increased north-south through traffic volume

growth along Mountain View Boulevard. Therefore, it is believed that this intersection will

warrant and require signalization. Signalized and with the addition of project traffic, the

intersection is anticipated to operate at LOS B during both peak hours. With signalization a

westbound left turn lane is recommended to be designated. Table 7 provides the LOS analysis

conducted at this intersection.
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Table 7 – Mountain View Boulevard and Village Vista Drive LOS Results

Scenario

AM Peak Hour PM Peak Hour
Delay

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

2015 Existing
 Northbound Left
 Eastbound Left
 Eastbound Thru/Right

8.2
15.7
9.7

A
C
A

8.1
18.0
9.5

A
C
A

2018 Background
 Northbound Left
 Southbound Left
 Eastbound Left
 Eastbound Thru/Right
 Westbound Thru/Left
 Westbound Right

8.5
7.7

19.8
10.0
19.6
0.0

A
A
C
B
C
A

8.2
7.9

23.6
9.7

21.7
0.0

A
A
C
A
C
A

2018 Background Plus Project
 Northbound Left
 Southbound Left
 Eastbound Left
 Eastbound Thru/Right
 Westbound Thru/Left
 Westbound Right

8.3
8.0

22.7
9.9

63.2
9.2

A
A
C
A
F
A

8.2
8.1

28.0
9.7

134.6
9.5

A
A
D
A
F
A

2035 Background
Northbound Left
 Southbound Left
 Eastbound Left
 Eastbound Thru/Right
 Westbound Thru/Left
 Westbound Right

10.1
8.2

94.1
12.2
65.1
0.0

B
A
F
B
F
A

9.6
8.4

386.5
11.5
89.5
0.0

A
A
F
B
F
A

2035 Background Plus Project # 17.8 B 21.5 C
# Signalized, WB Left Turn Lane
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6.3 Project Access Operational Analysis
An operational analysis was performed for the driveways proposed with this Vista Ridge

Commercial project, as well as those that will be used by this project that are shared with Erie

King Soopers #129 project to the east. The shared driveways that will allow direct access to the

Vista Ridge Commercial project site include the three-quarter driveway along SH-7, the eastern

full movement Ridge View Drive access, and the full movement access along Sheridan

Parkway. The three-quarter movement driveway (southbound left turn egress restricted) is

proposed to be located approximately 1,050 feet west of the SH-7/Sheridan Parkway

intersection at the eastern edge of this project. New accesses proposed for Vista Ridge

Commercial include a right-in/right-out driveway along Mountain View Boulevard, a full

movement driveway to align with the Mountain View Boulevard and Village Vista Drive

intersection, and an additional Ridge View Drive access. The right-in/right-out driveway is

located approximately 315 feet north of the SH-7 and Mountain View Boulevard intersection.

The operational analysis at the proposed driveways determines the lane and control

improvements needed at each access. Of note, the proposed three-quarter movement access

along SH-7 will use the existing westbound auxiliary lane for deceleration and acceleration for

movements to and from the driveway. Table 8 provides a summary of the operational analysis

at the proposed project accesses in 2018 and 2035. Detailed results of the operational analysis

are also provided in Appendix D.
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Table 8 – Project Access Driveway Intersection LOS Results

Access and Movement

2018 Total Traffic 2035 Total Traffic
AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
Delay

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

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

SH-7 Three-Quarter
 EB Left
 SB Right

13.1
0.0 *

B
A *

14.9
0.0 *

B
A *

21.1
0.0*

C
A *

34.9
0.0

D
A *

Sheridan Pkwy Full
 NB Left
 EB Left
 EB Right

8.0
12.7
10.4

A
B
B

8.1
17.0
12.2

A
C
B

8.5
16.7
12.1

A
C
B

8.5
25.6
14.7

A
D
B

Eastern Ridge View Dr.
 Northbound Left
 Northbound Right
 Westbound Left

10.2
9.0
7.5

B
A
A

10.6
9.1
7.6

B
A
A

10.7
9.2
7.6

B
A
A

11.1
9.4
7.7

B
A
A

Western Ridge View Dr.
 Northbound Approach
 Westbound Left

9.3
7.4

A
A

9.4
7.4

A
A

9.7
7.5

A
A

9.7
7.5

A
A

Mountain View RIRO
 Westbound Right 9.8 A 10.5 B 10.7 B 12.4 B
* Free southbound right turn movement with acceleration lane

Recommendations from Access Operational Analysis

It is recommended that the proposed three-quarter movement access along SH-7 have an

eastbound left-turn deceleration lane, a westbound right-turn deceleration lane and southbound

free right-turn lane with a receiving acceleration lane along westbound SH-7 in 2018 and when

the highway is improved to three through lanes in each direction in 2035. It is anticipated that

the eastbound left turn movement at this intersection will operate acceptably during the 2018

horizon. In 2035, the eastbound left turn movement may operate with long delays as reported in

the HCM 2010 analysis procedure; however it is anticipated to operate better than predicted by

the effect of traffic metering from the upstream SH-7/Sheridan Boulevard signalized intersection.

This was observed in the simulation and the HCM 2000 procedure shows acceptable level of

service is attainable. The existing westbound auxiliary lane will be used for the deceleration and

acceleration lane at this access. It is recommended that a R3-2 No Left Turn sign be installed

for the southbound approach exiting the development at this access.

It is recommended that the proposed full movement access on Sheridan Parkway be designated

with stop control with a R1-1 “STOP” sign installed on the eastbound approach out of the

development. The northbound approach is recommended to have a designated left-turn lane.

The southbound approach is recommended to have a shared through/right turn lane. With this
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configuration, the intersection is anticipated to have movements operate acceptably through the

2035 horizon.

The northbound approach at both Ridge View Drive accesses are recommended to be

designated with stop control with R1-1 “STOP” signs installed. The eastern Ridge View Drive

driveway shared with the Erie King Soopers #129 project is anticipated to receive the most

traffic and is recommended to have separate northbound left turn and right turn lanes exiting the

development. It is recommended that the driveway along Ridge View Drive be coordinated with

Montex North and South developments as well as Vista Ridge Academy. It is also

recommended that the existing striped median within Ridge View Drive be restriped as a two-

way left-turn lane to accommodate left turn movements for the proposed access points and the

existing access points on the north side of the street. With this proposed configuration, both

proposed Ridge View Drive accesses are anticipated to operate acceptably throughout the 2035

horizon.

The proposed right-in/right-out access along Mountain View Boulevard is anticipated to operate

with acceptable level of service. The westbound right turn movement exiting the development is

recommended to operate with stop control with the installation of a R1-1 “STOP” sign. In

addition, a R3-2 No Left Turn sign shall be installed underneath the STOP sign.

6.4 Turn Bay Length Analysis
It is recommended that auxiliary lanes along SH-7 adjacent to the project be constructed or

designated in accordance with the current CDOT State Highway Access Code (SHAC). The

State Highway Access Category Schedule categorizes the segment of State Highway 7 through

the project study area as NR-A (Non-Rural Principal Highway). According to the SHAC, the

following thresholds apply for category NR-A roadways:

· A left turn deceleration lane and taper with storage length is required for any access with

a projected peak hour ingress turning volume greater than 10 vehicles per hour (vph).

The taper length will be included within the required deceleration length.

· A right turn deceleration lane and taper is required for any access with a projected peak

hour ingress turning volume greater than 25 vph. The taper length will be included within

the required deceleration length.
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· A right turn acceleration lane and taper is required for any access with a projected peak

hour right turning volume greater than 50 vph when the posted speed on the highway is

greater than 40 mph. The taper length will be included within the required deceleration

length.

Based on traffic projections and the above thresholds, auxiliary turn lane requirements were

calculated for the proposed three-quarter movement access along SH-7. Immediately adjacent

to the site, SH-7 provides primarily a single through lane of travel in each direction with a 55

mile per hour posted speed limit. A continuous auxiliary lane exists along westbound SH-7

adjacent to the site which is used as an acceleration lane from Sheridan Parkway and a

deceleration lane for Mountain View Boulevard. Eastbound there are two through lanes to

receive the southbound dual lefts from Mountain View Boulevard, with the outside lane being a

forced drop right turn lane at Sheridan Boulevard. As such, turn lane requirements at the

proposed site access along SH-7 are as follows:

Proposed Three-quarter Movement Unsignalized Access

· A westbound right turn deceleration lane is warranted with the build out of the project. It

is recommended that the existing westbound auxiliary lane be used for this right turn

lane. Per SHAC standards, this right turn lane should include a length of 600 feet which

includes a 222-foot taper (18.5 to 1), assuming a 12-foot wide turn lane. An

acceleration/deceleration lane already exists today along State Highway 7 adjacent to

the site. It is recommended that the existing combination acceleration/deceleration lane

remain between this three-quarter movement access and Sheridan Parkway, which are

separated by approximately 1,050 feet. The combination acceleration (960 feet) and

deceleration (600 feet) would include an auxiliary combination lane length of

approximately 1,120 feet without the tapers. Therefore, it is believed this distance will be

adequate for acceleration, deceleration, and weaving maneuvers along westbound SH-7

between the proposed three-quarter movement access and Mountain View Boulevard.

Further, it is recommended that this continuous auxiliary lane exists in 2035 after the

highway is widened to be three lanes in each direction to allow for acceptable traffic

operations.

· An eastbound left turn deceleration lane is warranted with the build out of the project.

The length of the left turn deceleration lane will include deceleration length plus storage.

The maximum projected peak hour ingress turning volume is 276 vehicles per hour
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which equates to a storage length of 275 feet. It is recommended that the deceleration

length be 380 feet plus a 220-foot taper (18.5 to 1), assuming a 12-foot wide lane. The

overall left turn deceleration lane length is 655 feet plus a 220-foot taper.

· A westbound acceleration lane along State Highway 7 is warranted. The acceleration

lane length needed is 960 feet which includes a 222-foot taper (18.5 to 1), assuming a

12-foot wide lane. It is recommended that the existing auxiliary lane be used as a

combination acceleration/deceleration lane between the three-quarter movement access

and Mountain View Boulevard. The combination acceleration (960 feet) and deceleration

(600 feet) lane lengths would include an auxiliary combination lane length of

approximately 1,120 feet without the two 220-foot tapers. There is approximately 1,550

feet between the proposed three-quarter movement access and Mountain View

Boulevard which is greater than required. It is believed this distance will be adequate for

acceleration, deceleration, and weaving maneuvers along westbound SH-7 between the

proposed three-quarter movement access and Mountain View Boulevard. A continuous

auxiliary lane for acceleration and deceleration movements should exist in 2035 when

the highway is improved as well.

In addition to CDOT SHAC turn lane requirements along SH-7, a queuing analysis was

conducted for the SH-7 and Ridge View Drive intersections with Mountain View Boulevard and

Sheridan Parkway as well as the proposed accesses. Turn lanes are recommended to be

constructed providing the recommended storage length based on the queuing analysis. Results

were obtained from the 95th percentile queue lengths obtained from the Synchro analysis.

Results are shown in the following Table 9 with calculations provided within the level of service

operational sheets of Appendix D for the unsignalized intersections and Appendix E for

signalized intersections.
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Table 9 – Left-turn lane Length Analysis Results

Intersection
Turn Lane

Existing
Turn Lane

Length
(feet)

2018 Total
Queue
Length
(feet)

2018
Recommended

Turn Lane
Length (feet)

2035
Total Queue

Length
(feet)

2035
Recommended

Turn Lane
Length (feet)

SH-7 & Mountain View Blvd
 Eastbound Left
 Southbound Left

750’
325’ DL

436’
162’ DL

750’
325’ DL

570’
262’ DL

750’
325’ DL

SH-7 & Sheridan Pkwy #
 Eastbound Left
 Westbound Left
 Northbound Left
 Southbound Left

700’
875’
275’
425’

33’
230’
140’
230’

700’
875’
275’
325’

52’
193’
125’
228’

450’ DL
650’ DL
200’ DL
200’ DL

Ridge View & Sheridan
 Northbound Left
 Eastbound Left

350’
200’

25’
38’

150’
200’

25’
200’

150’
200’

Ridge View & Mountain View
 Northbound Left
 Southbound Left
 Eastbound Left
 Westbound Left

75’
75’

125’
200’

25’
25’
25’
50’

75’
75’

125’
200’

25’
25’
25’

320’

75’
75’
125’

TWLTL
Village Vista & Mountain View
 Northbound Left
 Southbound Left
 Eastbound Left
 Westbound Left

200’
75’

200’
DNE

25’
25’
25’

165’

200’
75’

200’
175’

102’
29’
117’
240’

200’
75’
200’
250’

Sheridan Pkwy Access
Northbound Left

 Eastbound Left
DNE
DNE

25’
50’

100’
50’

25’
60’

150’
75’

Eastern Ridge View Access
Westbound Left DNE 25’ TWLTL 25’ TWLTL
Western Ridge View Access
Westbound Left DNE 25’ TWLTL 25’ TWLTL
Mountain View RIRO Access
Westbound Right DNE 25’ 25’ 25’ 25’

DL = Dual Lefts
DNE = Does Not Exist
TWLTL = Two Way Left-turn lane
# Two Through Lanes EB and WB 2018, Three Through Lanes EB and WB 2035

SH-7 and Mountain View Boulevard Signalized Intersection

It is believed that the existing eastbound and southbound left-turn lanes will be sufficient to

accommodate future traffic volumes throughout the 2035 horizon. Based on this, no

improvements or modifications are anticipated to be needed.

SH-7 and Sheridan Parkway Signalized Intersection

In 2018 all existing left turn storage bays are believed to be adequate to accommodate project

traffic. It is recommended that the existing southbound left turn bay be reduced from the existing

425 feet to 325 feet. This will allow for designation of a northbound left-turn lane at the proposed
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Sheridan Parkway access. In 2035 it is anticipated that all left-turn lanes will be constructed as

dual left-turn lanes. With two lanes for storage, left turn requirements will decrease further.

Ridge View Drive and Sheridan Parkway

The existing northbound and eastbound left-turn lanes are anticipated to be adequate to

accommodate projected left turn queues. Based on planned access locations, both left turn

bays are recommended to be reduced. The northbound left-turn lane is recommended to be

reduced from the existing 350 feet to 150 feet to accommodate the proposed access

intersection along Sheridan Parkway so that a southbound left-turn lane could be designated in

the future for the development along the east side of Sheridan Parkway.

Ridge View Drive and Mountain View Boulevard

The existing left turn storage bays are sufficient to accommodate 2018 traffic with the addition of

the Vista Ridge Commercial project. By 2035, the westbound left turn queue may extend as far

as 320 feet if the future traffic volume projections are realized. As recommended, restriping

Ridge View Drive with a Two Way Left Turn Lane will help with the queuing.

Village Vista Drive and Mountain View Boulevard

All existing left turn storage bays successfully accommodate existing traffic at the Village Vista

Drive and Mountain View Boulevard intersection. With project development, the east leg of the

intersection will be created. It is recommended that a westbound left turn lane be constructed

and designated with a length of 175 feet for the 2018 horizon and 250 feet for the 2035 horizon.

If possible, it would be desirable to construct this left turn lane with a length of 250 feet with

project development.

Sheridan Parkway Access

A full movement access is proposed along Sheridan Parkway, approximately halfway between

SH-7 and Ridge View Drive. This full movement access will require a northbound left-turn lane.

In addition, it is recommended that the eastbound approach exiting the property contain

separate left turn and right turn lanes. Since there is approximately 450 feet of back-to-back

storage available along Sheridan Parkway for the southbound left turn at SH-7 and northbound

left turn at the access, it is recommended that a 100-foot northbound left-turn lane be

designated. The southbound left-turn lane at SH-7 is recommended for a length of 325 feet.

These lengths can be accommodate with a 25-foot taper between. When dual southbound left-
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turn lanes are constructed at the SH-7 and Sheridan Parkway intersection, it is recommended

the back-to-back storage along Sheridan Parkway includes 200-foot southbound dual left-turn

lanes, a 100-foot taper, and a 150-foot northbound left-turn lane at the access. The eastbound

left turn out of the property was found to require three vehicles of storage. Therefore it is

recommended that 75 feet of storage be provided within the throat of this driveway.

Ridge View Drive Access

It is recommended that a two-way left-turn lane be designated along Ridge View Drive to

accommodate the two driveways proposed with the project, as well as the existing driveways for

the school on the north side of the roadway. The eastern access is recommended to include

separate northbound left turn and right turn lanes exiting the property. One vehicle of storage

was found to be needed, so a driveway throat depth of 50 feet should be sufficient.

These improvements are illustrated in Figure 13 for the 2018 horizon year and Figure 14 for

the 2035 horizon year.
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7.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the analysis presented in this report, Kimley-Horn believes the proposed Vista Ridge

Commercial project will be successfully incorporated into the existing and future roadway

network. Analysis of the existing street network, the proposed project development, and

expected traffic volumes resulted in the following recommendations:

2018 Year Improvement Recommendations

· It is recommended that the southbound left-turn lane length at the SH-7/Sheridan

Parkway intersection be reduced from 425 feet to 325 feet so that back-to-back left turn

storage will be available along Sheridan Parkway between SH-7 and the proposed full

movement project access. This length is anticipated to be sufficient to accommodate

future left turning traffic volumes.

· It is recommended that a 100-foot northbound left-turn lane be designated along

Sheridan Parkway for the proposed full movement access. Since there is approximately

450 feet of back-to-back available storage available between SH-7 and the project

driveway, it is recommended that the taper between the left-turn lanes be 25 feet to

allow for the recommended 325-foot southbound left-turn lane at SH-7.

· It is recommended that the full movement access on Sheridan Parkway be designated

with stop control with a R1-1 “STOP” sign installed on the eastbound exiting approach.

The eastbound exiting approach is recommended to be constructed with separate left

and right turn lanes. The left-turn lane length recommended is the standard driveway

throat depth of 75 feet.

· It is recommended that the northbound left-turn lane at the Ridge View Drive and

Sheridan Parkway intersection also be reduced due to the proposed project access

location along Sheridan Parkway. This left-turn lane is recommended to be reduced from

350 feet to 150 feet. This turn bay length is anticipated to be sufficient to accommodate

future left turning traffic volumes.

· With construction of the project, the east leg of the Village Vista Drive and Mountain

View Boulevard intersection will be improved. When the project is constructed, it is

recommended that the existing striped full lane width median be redesignated with a

175-foot westbound left turn lane. If possible, it is encouraged that this westbound left

turn lane be constructed so that the future 250-foot westbound left turn lane can be

designated to accommodate 2035 traffic volumes.
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· It is recommended that an eastbound left-turn lane be designated within the full width

striped median along SH-7 at the proposed three-quarter movement access. It is

recommended that this left-turn lane be designated with a length of 655 feet plus a 220-

foot taper (875-foot total length).

· A continuous westbound auxiliary acceleration/deceleration lane exists along State

Highway 7 between Sheridan Parkway and Mountain View Boulevard. This existing lane

will serve as both an acceleration and deceleration lane for the proposed three-quarter

SH-7 project access.

· At the proposed SH-7 three quarter movement access, it is recommended that a R3-2

No Left Turn sign be installed for the southbound approach for motorists exiting the

development. This sign can be installed under the R1-1 “STOP” or R1-2 “YIELD” sign if

desired.

· Both access approaches to Ridge View Drive are recommended to be designated with

R1-1 “STOP” signs installed on the northbound approach out of the development. The

eastern access is anticipated to receive the most traffic and is therefore recommended

to have separate left and right lanes. The western access on Ridge View Drive is

believed to operate acceptably with shared northbound left turn/right turn lanes.

· It is recommended that the full lane width median along Ridge View Drive be restriped to

include a two-way left-turn lane through the proposed project accesses. It is

recommended that this be coordinated with Montex North and South developments to

provide a coordinated plan for Ridge View Drive.

· The westbound approach exiting the project at the right-in/right-out access along

Mountain View Boulevard is recommended to operate with stop control. Therefore it is

recommended that a R1-1 “STOP” sign be installed for this approach. In addition, a R3-2

No Left Turn Sign should be installed underneath the STOP sign to identify the turn

movement restriction at this access.

2035 Long Term Twenty Year Planning Horizon Improvement Recommendations

· SH-7 may need to be a six-lane roadway by 2035. It is recommended that the

westbound right turn deceleration and acceleration lanes from the three-quarter

movement project driveway along SH-7 be reconstructed in addition to the three

westbound through lanes. Sheridan Parkway may need to be a four-lane (or six-lane)

roadway by 2035 as identified within the Amendment to the SH 7 Access Control Plan.
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· The intersection of State Highway 7 with Sheridan Parkway is recommended to have

dual left-turn lanes on all approaches and right turn lanes for the northbound and

southbound directions.

· Upon construction of the dual southbound left-turn lanes at the SH-7 and Sheridan

Parkway intersection, it is believed that the turn lane storage bay length can be reduced

to 200 feet. This will allow for a 150-foot northbound left-turn lane at the proposed

Sheridan Parkway access with a standard 100-foot taper between the back-to-back left-

turn lanes along Sheridan Parkway between the proposed full movement access and

SH-7.

· If future traffic volumes are realized along Mountain View Boulevard, the intersection of

Village Vista Drive and Mountain View Boulevard will warrant and require signalization.

Therefore, the Town of Erie should monitor traffic volumes in the future to determine if

and when this improvement is needed.

General Recommendations

· All on-site and off-site roadway improvements should be incorporated into the Civil

Drawings, and conform to standards of the Town of Erie, State of Colorado Department

of Transportation (CDOT), American Association of State Highway and Transportation

Officials (AASHTO) Geometric Design of Highways and Streets, Institute of

Transportation Engineers (ITE), and/or the Manual on Traffic Control Devices (MUTCD)

– 2009 Edition as appropriate.
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Intersection Count Sheets
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CDOT SH-7 Traffic Information



ROUTE REFPT ENDREFPT AADT YR20FACTOR LOCATION
007D 64.144 67.488 20000 1.97 ON SH 7 BASELINE RD E/O E COUNTY LINE RD CR 901 LAFAYETTE
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Trip Generation Worksheets
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Project Vista Ridge Commercial
Subject Trip Generation for Apartment
Designed by Matt Farmen Date May 23, 2016 Job No. 096530000
Checked by Curtis Rowe Date May 24, 2016 Sheet No. 1 of 1

TRIP GENERATION MANUAL TECHNIQUES

ITE Trip Generation Manual 9th Edition, Fitted Curve Equations

Land Use Code - Apartment, (220)

Independant Variable - Dwelling Units (X)

X  = 144
T  = Average Vehicle Trip Ends

Peak Hour of Adjacent Street Traffic, One Hour Between 7 and 9 a.m. (page 334)

Daily Weekday Directional Distribution: 20% ent. 80% exit.
T = 0.49 (X)  +  3.73 T  = 74 Average Vehicle Trip Ends
T = 0.49  * 144.0 +  3.79 15 entering 59 exiting

15 + = 74

Peak Hour of Adjacent Street Traffic, One Hour Between 4 and 6 p.m. (page 335)

Daily Weekday Directional Distribution: 65% ent. 35% exit.
T = 0.55 (X)  +  17.65 T  = 97 Average Vehicle Trip Ends
T = 0.55 * 144.0 +  17.65 63 entering 34 exiting

63 + 34 = 97

Weekday (page 333)

Daily Weekday Directional Distribution:  50% entering, 50% exiting
T = 6.06 (X)  +  123.56 T  = 996 Average Vehicle Trip Ends
T = 6.06 * 144.0 +  123.56 498 entering 498 exiting

498 + 498 = 996

59



Project Erie Kentro
Subject Trip Generation for Medical-Dental Office
Designed by Matt Farmen Date October 27, 2015 Job No. 096530000
Checked by Curtis Rowe Date October 27, 2015 Sheet No. 1 of 1

TRIP GENERATION MANUAL TECHNIQUES

ITE Trip Generation Manual 9th Edition  -  Fitted Curve and Average Rate Equations
Land Use Code - Medical-Dental Office Building (720)

Independent Variable - 1000 Sq Feet Gross Floor Area
SF = 7,000
X  = 7.000
T  = Average Vehicle Trip Ends

Peak Hour of Adjacent Street Traffic, One Hour Between 7 and 9 a.m. (Page 1295)

Directional Distribution: 79% ent. 21% exit.
Average Rate (R) = T  = 17 Average Vehicle Trip Ends
T = R * X 13 entering 4 exiting
T = * 7.000

13 + 4 = 17

Peak Hour of Adjacent Street Traffic, One Hour Between 4 and 6 p.m. (Page 1296)

Directional Distribution: 28% ent. 72% exit.
T  = 27 Average Vehicle Trip Ends

Ln(T) = 0.90 Ln(X) + 1.53 8 entering 19 exiting
T = Ln(7.000) + 1.53

8 + 19 = 27

Weekday (page 1294)

Average Weekday Directional Distribution:  50% entering, 50% exiting
T  = 72 Average Vehicle Trip Ends

T = 40.89(X) - 214.97 36 entering 36 exiting
T = * 7.000 - 214.97

36 + 36 = 72

2.39

40.89

2.39

0.900



Project Vista Ridge Commercial
Subject Trip Generation for Shopping Center
Designed by Matt Farmen Date May 23, 2016 Job No. 096530000
Checked by Curtis Rowe Date May 24, 2016 Sheet No. 1 of 1

TRIP GENERATION MANUAL TECHNIQUES
ITE Trip Generation Manual 9th Edition, Fitted Curve Equations
Land Use Code - Shopping Center (820)
Independant Variable - 1000 Square Feet Gross Leasable Area (X)

Gross Leasable Area = Square Feet
X  =
T  = Average Vehicle Trip Ends

Peak Hour of Adjacent Street Traffic, One Hour Between 7 and 9 a.m. (Page 1562)
Directional Distribution: 62% ent. 38% exit.

Ln(T) = 0.61 Ln(X)  +  2.24 T  = 132 Average Vehicle Trip Ends
Ln(T) = 0.61 * + 2.24 82 entering 50 exiting

Peak Hour of Adjacent Street Traffic, One Hour Between 4 and 6 p.m. (page 1563)
Directional Distribution: 48% ent. 52% exit.

Ln(T) = 0.67 Ln(X)  + 3.31 T  = 498 Average Vehicle Trip Ends
Ln(T) = 0.67 * +  3.31 239 entering 259 exiting

Weekday (page 1561)
Daily Weekday Directional Distribution:  50% entering, 50% exiting
Ln(T) = 0.65 Ln(X)  + 5.83 T  = 5682 Average Vehicle Trip Ends
Ln(T) = 0.65 * + 5.83 2841 entering 2841 exiting

Saturday Peak Hour of Generator
Average Saturday Directional Distribution: 52% ent. 48% exit.
Ln(T) = 0.65 Ln(X)  + 3.78 T  = 731 Average Vehicle Trip Ends
Ln(T) = 0.65 * +  3.78 380 entering 351 exiting

Non Pass-By Trip Volumes (Per ITE Trip Generation Handbook, June 2004)
PM Peak Hour = 34% Pass-by Saturday Peak Hour = 26% Pass-by

IN Out Total
AM Peak 60 37 97 *uses lesser of PM and Saturday pass-by rates (26%)
PM Peak 158 171 329
Daily 1875 1875 3750 *uses PM peak hour pass-by rate
Saturday Peak 281 260 541

76,000
76.000

Ln(76)

Ln(76)

Ln(76)

Ln(76)



Project Vista Ridge Commercial
Subject Trip Generation for Drive-In Bank
Designed by Matt Farmen Date May 23, 2016 Job No. 096530000
Checked by Curtis Rowe Date May 24, 2016 Sheet No. 1 of 1

TRIP GENERATION MANUAL TECHNIQUES

ITE Trip Generation Manual 9th Edition, Average Rate Equations

Land Use Code - Drive-in Bank (912)

Independant Variable - 1000 Square Feet Gross Floor Area (X)
Gross Floor Area = 7,000 Square Feet
X  = 7.000
T  = Average Vehicle Trip Ends

Peak Hour of Adjacent Street Traffic, One Hour Between 7 and 9 a.m. (Page 1843)

Average Weekday Directional Distribution: 57% ent. 43% exit.
T = 12.08 (X) T  = 85 Average Vehicle Trip Ends
T = 12.08 * 7.000 48 entering 37 exiting

48  + 37 (*) = 85

Peak Hour of Adjacent Street Traffic, One Hour Between 4 and 6 p.m. (page 1844)

Average Weekday Directional Distribution: 50% ent. 50% exit.
T =24.30 (X) T  = 170 Average Vehicle Trip Ends
T = 24.30 * 7.000 85 entering 85 exiting

85  + 85 = 170

Weekday (page 1753)

Average Weekday Directional Distribution:  50% entering, 50% exiting
T = 148.15 (X) T  = 1038 Average Vehicle Trip Ends
T = 148.15 * 7.000 519 entering 519 exiting

519 + 519 (*) = 1038

Saturday Peak Hour of Generator (page 1848)

Average Saturday Directional Distribution: 51% ent. 49% exit.
T = 26.31 (X) T  = 184 Average Vehicle Trip Ends
T = 26.31 * 7.000 94 entering 90 exiting

94  + 90 = 184



Project Vista Ridge Commercial
Subject Trip Generation for High-Turnover (Sit-Down) Restaurant
Designed by Matt Farmen Date May 23, 2016 Job No. 096530000
Checked by Curtis Rowe Date May 24, 2016 Sheet No. 1 of 1

TRIP GENERATION MANUAL TECHNIQUES
ITE Trip Generation Manual 9th Edition, Average Rate Equations
Land Use Code - High Turnover Sit-Down Restaurant (932)
Independant Variable - 1000 Square Feet Gross Floor Area (X)

Gross Floor Area = 5,600 Square Feet
X  = 5.600
T  = Average Vehicle Trip Ends

Peak Hour of Adjacent Street Traffic, One Hour Between 7 and 9 a.m. (Page 1886)
Average Weekday Directional Distribution: 55% ent. 45% exit.
T = 10.81 (X) T  = 61 Average Vehicle Trip Ends
T = 10.81 * 5.600 34 entering 27 exiting

Peak Hour of Adjacent Street Traffic, One Hour Between 4 and 6 p.m. (page 1887)
Average Weekday Directional Distribution: 60% ent. 40% exit.
T = 9.85 (X) T  = 55 Average Vehicle Trip Ends
T = 9.85 * 5.600 33 entering 22 exiting

Weekday (page 1885)
Average Weekday Directional Distribution:  50% entering, 50% exiting
T = 127.15 (X) T  = 714 Average Vehicle Trip Ends
T = 127.15 * 5.600 357 entering 357 exiting

P.M. Peak Hour of Generator (page 1889)
Average Weekday Directional Distribution: 54% ent. 46% exit.
T = 18.49 (X) T  = 104 Average Vehicle Trip Ends
T = 18.49 * 5.600 56 entering 48 exiting

Saturday Peak Hour of Generator (page 1891)
Average Saturday Directional Distribution: 53% ent. 47% exit.
T = 14.07 (X) T  = 80 Average Vehicle Trip Ends
T = 14.07 * 5.600 42 entering 38 exiting

Non-Pass-by Trip Volumes (page 48 Trip Generation Handbook, June 2004)
PM Peak Hour = 57% Non-Pass By

IN Out Total
AM Peak 19 15 35
PM Peak 19 13 31
Daily 203 203 406 PM Peak Hour Rate Applied to All Other Time Periods

Pass-by Trip Volumes (page 48 Trip Generation Handbook, June 2004
PM Peak Hour = 43% Pass By

IN Out Total
AM Peak 15 12 26
PM Peak 14 9 24
Daily 154 154 308 PM Peak Hour Rate Applied to All Other Time Periods



Project Vista Ridge Commercial
Subject Trip Generation for Fast-Food Restaurant with Drive-Through Window
Designed by Matt Farmen Date May 23, 2016 Job No. 096530000
Checked by Curtis Rowe Date May 24, 2016 Sheet No. 1 of 1

TRIP GENERATION MANUAL TECHNIQUES

ITE Trip Generation Manual 9th Edition, Average Rate Equations

Land Use Code - Fast Food Restaurant With Drive-Through Window (934)

Independant Variable - 1000 Square Feet Gross Floor Area (X)
Gross Floor Area = 14,200 Square Feet
X  = 14.200
T  = Average Vehicle Trip Ends

Peak Hour of Adjacent Street Traffic, One Hour Between 7 and 9 a.m. (Page 1913)

Average Weekday Directional Distribution: 51% ent. 49% exit.
T = 45.42 (X) T  = 645 Average Vehicle Trip Ends
T = 45.42 * 14.200 329 entering 316 exiting

329 + 316 = 645

Peak Hour of Adjacent Street Traffic, One Hour Between 4 and 6 p.m. (page 1914)

Average Weekday Directional Distribution: 52% ent. 48% exit.
T = 32.65 (X) T  = 464 Average Vehicle Trip Ends
T = 32.65 * 14.200 241 entering 223 exiting

241 + 223 = 464

Weekday (page 1912)

Average Weekday Directional Distribution:  50% entering, 50% exiting
T = 496.12 (X) T  = 7046 Average Vehicle Trip Ends
T = 496.12 * 14.200 3523 entering 3523 exiting

3523 + 3523 = 7046

Saturday Peak Hour of Generator (Page 1918)

Directional Distribution: 51% ent. 49% exit.
T = 59.00 (X) T  = 838 Average Vehicle Trip Ends
T = 59.00 * 14.200 427 entering 411 exiting

427 + 411 = 838

Non-Pass-by Trip Volumes (pages 68 and 70, Trip Generation Handbook, June 2004)
AM Peak Hour = 51% Non-Pass By PM Peak Hour = 50% Non-Pass By

IN Out Total
AM Peak 168 161 329
PM Peak 121 112 232
Daily 1762 1762 3524 PM Peak Hour Rate Applied to Daily

Pass-by Trip Volumes (pages 68 and 70, Trip Generation Handbook, June 2004
AM Peak Hour = 49% Pass By PM Peak Hour = 50% Pass By

IN Out Total
AM Peak 161 155 316
PM Peak 121 112 232
Daily 1761 1761 3522 PM Peak Hour Rate Applied to Daily
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Kimley-Horn and Associates, Inc.
096530000 – Vista Ridge Commercial

APPENDIX D

Intersection Analysis Worksheets



HCM 2010 Signalized Intersection Summary 2015 Existing AM.syn
1: State Highway 7 & Mountain View Blvd 10/30/2015

2015 Existing AM  10/22/2014 Synchro 8 Report
Page 1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 114 616 823 124 171 153
Future Volume (veh/h) 114 616 823 124 171 153
Number 7 4 8 18 1 16
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 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 165 655 935 155 209 184
Adj No. of Lanes 1 2 1 1 2 1
Peak Hour Factor 0.69 0.94 0.88 0.80 0.82 0.83
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 241 2096 907 771 1153 531
Arrive On Green 0.07 0.59 0.97 0.97 0.34 0.34
Sat Flow, veh/h 1774 3632 1863 1583 3442 1583
Grp Volume(v), veh/h 165 655 935 155 209 184
Grp Sat Flow(s),veh/h/ln 1774 1770 1863 1583 1721 1583
Q Serve(g_s), s 4.8 10.2 53.6 0.3 4.7 9.6
Cycle Q Clear(g_c), s 4.8 10.2 53.6 0.3 4.7 9.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 241 2096 907 771 1153 531
V/C Ratio(X) 0.69 0.31 1.03 0.20 0.18 0.35
Avail Cap(c_a), veh/h 280 2767 1219 1036 1153 531
HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.44 0.44 1.00 1.00
Uniform Delay (d), s/veh 23.2 11.2 1.4 0.7 25.9 27.5
Incr Delay (d2), s/veh 5.6 0.1 24.3 0.1 0.3 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.9 4.9 14.7 0.1 2.3 9.6
LnGrp Delay(d),s/veh 28.8 11.3 25.7 0.8 26.2 29.3
LnGrp LOS C B F A C C
Approach Vol, veh/h 820 1090 393
Approach Delay, s/veh 14.8 22.2 27.7
Approach LOS B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 74.6 35.4 11.2 63.4
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 86.0 16.0 10.0 72.0
Max Q Clear Time (g_c+I1), s 12.2 11.6 6.8 55.6
Green Ext Time (p_c), s 16.6 0.6 0.1 9.6

Intersection Summary
HCM 2010 Ctrl Delay 20.5
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary 2015 Existing PM.syn
1: State Highway 7 & Mountain View Blvd 10/30/2015

2015 Existing PM  10/22/2014 Synchro 9 Report
Page 1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 177 976 665 208 145 151
Future Volume (veh/h) 177 976 665 208 145 151
Number 7 4 8 18 1 16
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 1863 1727 1727 1863 1863 1863
Adj Flow Rate, veh/h 213 1038 723 254 169 176
Adj No. of Lanes 1 2 1 1 2 1
Peak Hour Factor 0.83 0.94 0.92 0.82 0.86 0.86
Percent Heavy Veh, % 2 10 10 2 2 2
Cap, veh/h 282 1963 826 757 1133 521
Arrive On Green 0.08 0.60 0.96 0.96 0.33 0.33
Sat Flow, veh/h 1774 3368 1727 1583 3442 1583
Grp Volume(v), veh/h 213 1038 723 254 169 176
Grp Sat Flow(s),veh/h/ln 1774 1641 1727 1583 1721 1583
Q Serve(g_s), s 6.3 20.5 12.3 1.1 3.8 9.2
Cycle Q Clear(g_c), s 6.3 20.5 12.3 1.1 3.8 9.2
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 282 1963 826 757 1133 521
V/C Ratio(X) 0.75 0.53 0.88 0.34 0.15 0.34
Avail Cap(c_a), veh/h 328 2476 1052 964 1133 521
HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.66 0.66 1.00 1.00
Uniform Delay (d), s/veh 22.5 13.0 1.5 1.3 26.0 27.8
Incr Delay (d2), s/veh 8.2 0.2 4.8 0.2 0.3 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.8 9.3 4.7 0.5 1.9 9.2
LnGrp Delay(d),s/veh 30.7 13.2 6.3 1.4 26.3 29.6
LnGrp LOS C B A A C C
Approach Vol, veh/h 1251 977 345
Approach Delay, s/veh 16.2 5.0 28.0
Approach LOS B A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 59.6 50.4 12.8 46.8
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 83.0 19.0 12.0 67.0
Max Q Clear Time (g_c+I1), s 22.5 11.2 8.3 14.3
Green Ext Time (p_c), s 19.2 0.7 0.2 18.6

Intersection Summary
HCM 2010 Ctrl Delay 13.5
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary 2018 Background AM.syn
1: State Highway 7 & Mountain View Blvd 5/23/2016

2018 Background AM  10/22/2014 Synchro 9 Report
Page 1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 167 781 978 174 216 218
Future Volume (veh/h) 167 781 978 174 216 218
Number 7 4 8 18 1 16
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 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 242 831 1111 218 263 263
Adj No. of Lanes 1 2 1 1 2 1
Peak Hour Factor 0.69 0.94 0.88 0.80 0.82 0.83
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 297 2221 927 788 1031 474
Arrive On Green 0.09 0.63 1.00 1.00 0.30 0.30
Sat Flow, veh/h 1774 3632 1863 1583 3442 1583
Grp Volume(v), veh/h 242 831 1111 218 263 263
Grp Sat Flow(s),veh/h/ln 1774 1770 1863 1583 1721 1583
Q Serve(g_s), s 6.8 12.6 54.8 0.1 6.4 15.3
Cycle Q Clear(g_c), s 6.8 12.6 54.8 0.1 6.4 15.3
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 297 2221 927 788 1031 474
V/C Ratio(X) 0.81 0.37 1.20 0.28 0.26 0.55
Avail Cap(c_a), veh/h 309 2735 1185 1008 1031 474
HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.09 0.09 1.00 1.00
Uniform Delay (d), s/veh 21.9 10.0 0.2 0.1 29.2 32.3
Incr Delay (d2), s/veh 14.9 0.1 90.0 0.0 0.6 4.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 6.1 23.3 0.0 3.1 14.2
LnGrp Delay(d),s/veh 36.8 10.1 90.2 0.1 29.8 37.0
LnGrp LOS D B F A C D
Approach Vol, veh/h 1073 1329 526
Approach Delay, s/veh 16.1 75.4 33.4
Approach LOS B E C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 78.4 31.6 13.6 64.8
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 85.0 17.0 11.0 70.0
Max Q Clear Time (g_c+I1), s 14.6 17.3 8.8 56.8
Green Ext Time (p_c), s 26.5 0.0 0.1 10.0

Intersection Summary
HCM 2010 Ctrl Delay 46.1
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary 2018 Background PM.syn
1: State Highway 7 & Mountain View Blvd 5/23/2016

2018 Background PM  10/22/2014 Synchro 9 Report
Page 1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 255 1276 920 266 182 204
Future Volume (veh/h) 255 1276 920 266 182 204
Number 7 4 8 18 1 16
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 1863 1727 1727 1863 1863 1863
Adj Flow Rate, veh/h 307 1357 1000 324 212 237
Adj No. of Lanes 1 2 1 1 2 1
Peak Hour Factor 0.83 0.94 0.92 0.82 0.86 0.86
Percent Heavy Veh, % 2 10 10 2 2 2
Cap, veh/h 383 2071 826 757 1020 469
Arrive On Green 0.12 0.63 0.96 0.96 0.30 0.30
Sat Flow, veh/h 1774 3368 1727 1583 3442 1583
Grp Volume(v), veh/h 307 1357 1000 324 212 237
Grp Sat Flow(s),veh/h/ln 1774 1641 1727 1583 1721 1583
Q Serve(g_s), s 8.9 28.6 52.6 1.7 5.1 13.6
Cycle Q Clear(g_c), s 8.9 28.6 52.6 1.7 5.1 13.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 383 2071 826 757 1020 469
V/C Ratio(X) 0.80 0.66 1.21 0.43 0.21 0.51
Avail Cap(c_a), veh/h 386 2536 1068 979 1020 469
HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.10 0.10 1.00 1.00
Uniform Delay (d), s/veh 18.1 12.8 2.4 1.3 29.0 32.0
Incr Delay (d2), s/veh 11.4 0.4 96.0 0.0 0.5 3.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.8 12.9 37.2 0.5 2.5 12.8
LnGrp Delay(d),s/veh 29.5 13.2 98.4 1.3 29.5 35.9
LnGrp LOS C B F A C D
Approach Vol, veh/h 1664 1324 449
Approach Delay, s/veh 16.2 74.6 32.9
Approach LOS B E C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 79.2 30.8 16.0 63.3
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 85.0 17.0 13.0 68.0
Max Q Clear Time (g_c+I1), s 30.6 15.6 10.9 54.6
Green Ext Time (p_c), s 32.3 0.3 0.2 11.3

Intersection Summary
HCM 2010 Ctrl Delay 40.9
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary 2018 Background + Project AM.syn
1: State Highway 7 & Mountain View Blvd 5/23/2016

2018 Background + Project AM  10/22/2014 Synchro 9 Report
Page 1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 252 787 1009 168 288 257
Future Volume (veh/h) 252 787 1009 168 288 257
Number 7 4 8 18 1 16
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 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 365 837 1147 210 351 310
Adj No. of Lanes 1 2 1 1 2 1
Peak Hour Factor 0.69 0.94 0.88 0.80 0.82 0.83
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 340 2767 1101 936 501 230
Arrive On Green 0.15 0.78 1.00 1.00 0.15 0.15
Sat Flow, veh/h 1774 3632 1863 1583 3442 1583
Grp Volume(v), veh/h 365 837 1147 210 351 310
Grp Sat Flow(s),veh/h/ln 1774 1770 1863 1583 1721 1583
Q Serve(g_s), s 17.0 7.4 65.0 0.0 10.7 16.0
Cycle Q Clear(g_c), s 17.0 7.4 65.0 0.0 10.7 16.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 340 2767 1101 936 501 230
V/C Ratio(X) 1.07 0.30 1.04 0.22 0.70 1.35
Avail Cap(c_a), veh/h 340 2767 1101 936 501 230
HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 39.9 3.4 0.0 0.0 44.7 47.0
Incr Delay (d2), s/veh 70.2 0.1 38.7 0.1 8.0 181.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 16.9 3.6 11.8 0.0 5.6 24.6
LnGrp Delay(d),s/veh 110.0 3.5 38.7 0.1 52.7 228.8
LnGrp LOS F A F A D F
Approach Vol, veh/h 1202 1357 661
Approach Delay, s/veh 35.8 32.8 135.3
Approach LOS D C F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 90.0 20.0 21.0 69.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 86.0 16.0 17.0 65.0
Max Q Clear Time (g_c+I1), s 9.4 18.0 19.0 67.0
Green Ext Time (p_c), s 28.7 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 54.9
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary 2018 Background + Project PM.syn
1: State Highway 7 & Mountain View Blvd 5/23/2016

2018 Background + Project PM  10/22/2014 Synchro 9 Report
Page 1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 361 1278 970 251 298 266
Future Volume (veh/h) 361 1278 970 251 298 266
Number 7 4 8 18 1 16
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 1863 1727 1727 1863 1863 1863
Adj Flow Rate, veh/h 435 1360 1054 306 347 309
Adj No. of Lanes 1 2 1 1 2 1
Peak Hour Factor 0.83 0.94 0.92 0.82 0.86 0.86
Percent Heavy Veh, % 2 10 10 2 2 2
Cap, veh/h 388 2566 974 892 501 230
Arrive On Green 0.18 0.78 1.00 1.00 0.15 0.15
Sat Flow, veh/h 1774 3368 1727 1583 3442 1583
Grp Volume(v), veh/h 435 1360 1054 306 347 309
Grp Sat Flow(s),veh/h/ln 1774 1641 1727 1583 1721 1583
Q Serve(g_s), s 20.0 17.0 62.0 0.0 10.5 16.0
Cycle Q Clear(g_c), s 20.0 17.0 62.0 0.0 10.5 16.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 388 2566 974 892 501 230
V/C Ratio(X) 1.12 0.53 1.08 0.34 0.69 1.34
Avail Cap(c_a), veh/h 388 2566 974 892 501 230
HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 38.9 4.5 0.0 0.0 44.7 47.0
Incr Delay (d2), s/veh 82.8 0.2 53.9 0.2 7.7 180.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 20.7 7.6 14.6 0.1 5.5 24.5
LnGrp Delay(d),s/veh 121.7 4.7 53.9 0.2 52.4 227.0
LnGrp LOS F A F A D F
Approach Vol, veh/h 1795 1360 656
Approach Delay, s/veh 33.0 41.8 134.6
Approach LOS C D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 90.0 20.0 24.0 66.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 86.0 16.0 20.0 62.0
Max Q Clear Time (g_c+I1), s 19.0 18.0 22.0 64.0
Green Ext Time (p_c), s 37.7 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 53.7
HCM 2010 LOS D
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 271 1343 1729 287 372 357
Future Volume (veh/h) 271 1343 1729 287 372 357
Number 7 4 8 18 1 16
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 1863 1863 1863 1900 1863 1863
Adj Flow Rate, veh/h 393 1429 1965 359 454 430
Adj No. of Lanes 1 3 3 0 2 1
Peak Hour Factor 0.69 0.94 0.88 0.80 0.82 0.83
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 426 3557 2072 371 784 654
Arrive On Green 0.19 0.70 0.96 0.96 0.23 0.23
Sat Flow, veh/h 1774 5253 4507 777 3442 1583
Grp Volume(v), veh/h 393 1429 1526 798 454 430
Grp Sat Flow(s),veh/h/ln 1774 1695 1695 1726 1721 1583
Q Serve(g_s), s 17.8 12.9 22.3 30.2 12.9 24.1
Cycle Q Clear(g_c), s 17.8 12.9 22.3 30.2 12.9 24.1
Prop In Lane 1.00 0.45 1.00 1.00
Lane Grp Cap(c), veh/h 426 3557 1619 824 784 654
V/C Ratio(X) 0.92 0.40 0.94 0.97 0.58 0.66
Avail Cap(c_a), veh/h 516 3883 1664 847 784 654
HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.54 0.54 1.00 1.00
Uniform Delay (d), s/veh 32.0 6.9 1.8 2.0 37.8 26.0
Incr Delay (d2), s/veh 19.9 0.1 6.8 15.6 3.1 5.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 14.0 6.0 7.9 12.4 6.5 21.7
LnGrp Delay(d),s/veh 51.9 7.0 8.6 17.6 40.9 31.1
LnGrp LOS D A A B D C
Approach Vol, veh/h 1822 2324 884
Approach Delay, s/veh 16.7 11.7 36.1
Approach LOS B B D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 80.9 29.1 24.4 56.5
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 84.0 18.0 26.0 54.0
Max Q Clear Time (g_c+I1), s 14.9 26.1 19.8 32.2
Green Ext Time (p_c), s 56.7 0.0 0.6 20.4

Intersection Summary
HCM 2010 Ctrl Delay 17.8
HCM 2010 LOS B
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 417 2166 1527 455 315 342
Future Volume (veh/h) 417 2166 1527 455 315 342
Number 7 4 8 18 1 16
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 1863 1727 1759 1900 1863 1863
Adj Flow Rate, veh/h 502 2304 1660 555 366 398
Adj No. of Lanes 1 3 3 0 2 1
Peak Hour Factor 0.83 0.94 0.92 0.82 0.86 0.86
Percent Heavy Veh, % 2 10 10 10 2 2
Cap, veh/h 529 3623 1726 561 547 649
Arrive On Green 0.25 0.77 0.96 0.96 0.16 0.16
Sat Flow, veh/h 1774 4871 3747 1166 3442 1583
Grp Volume(v), veh/h 502 2304 1476 739 366 398
Grp Sat Flow(s),veh/h/ln 1774 1572 1601 1553 1721 1583
Q Serve(g_s), s 25.3 24.4 24.8 41.5 11.0 17.5
Cycle Q Clear(g_c), s 25.3 24.4 24.8 41.5 11.0 17.5
Prop In Lane 1.00 0.75 1.00 1.00
Lane Grp Cap(c), veh/h 529 3623 1540 747 547 649
V/C Ratio(X) 0.95 0.64 0.96 0.99 0.67 0.61
Avail Cap(c_a), veh/h 551 3687 1543 749 547 649
HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.50 0.50 1.00 1.00
Uniform Delay (d), s/veh 33.4 5.8 1.6 1.9 43.5 25.6
Incr Delay (d2), s/veh 25.7 0.4 8.6 20.7 6.4 4.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 18.7 10.4 8.0 14.1 5.7 20.0
LnGrp Delay(d),s/veh 59.2 6.1 10.2 22.6 49.9 29.9
LnGrp LOS E A B C D C
Approach Vol, veh/h 2806 2215 764
Approach Delay, s/veh 15.6 14.3 39.5
Approach LOS B B D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 88.5 21.5 31.6 56.9
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 86.0 16.0 29.0 53.0
Max Q Clear Time (g_c+I1), s 26.4 19.5 27.3 43.5
Green Ext Time (p_c), s 56.2 0.0 0.3 9.4

Intersection Summary
HCM 2010 Ctrl Delay 18.3
HCM 2010 LOS B
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 356 1349 1760 281 444 396
Future Volume (veh/h) 356 1349 1760 281 444 396
Number 7 4 8 18 1 16
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 1863 1863 1863 1900 1863 1863
Adj Flow Rate, veh/h 516 1435 2000 351 541 477
Adj No. of Lanes 1 3 3 0 2 1
Peak Hour Factor 0.69 0.94 0.88 0.80 0.82 0.83
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 533 3883 2026 348 563 677
Arrive On Green 0.26 0.76 0.46 0.46 0.16 0.16
Sat Flow, veh/h 1774 5253 4537 751 3442 1583
Grp Volume(v), veh/h 516 1435 1542 809 541 477
Grp Sat Flow(s),veh/h/ln 1774 1695 1695 1730 1721 1583
Q Serve(g_s), s 27.5 10.2 49.2 51.0 17.2 18.0
Cycle Q Clear(g_c), s 27.5 10.2 49.2 51.0 17.2 18.0
Prop In Lane 1.00 0.43 1.00 1.00
Lane Grp Cap(c), veh/h 533 3883 1572 802 563 677
V/C Ratio(X) 0.97 0.37 0.98 1.01 0.96 0.71
Avail Cap(c_a), veh/h 533 3883 1572 802 563 677
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.7 4.3 29.0 29.5 45.6 25.8
Incr Delay (d2), s/veh 30.8 0.1 18.3 33.8 29.4 6.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 20.0 4.7 26.9 31.8 10.4 23.9
LnGrp Delay(d),s/veh 65.5 4.3 47.4 63.3 75.0 31.9
LnGrp LOS E A D F E C
Approach Vol, veh/h 1951 2351 1018
Approach Delay, s/veh 20.5 52.8 54.8
Approach LOS C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 88.0 22.0 33.0 55.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 84.0 18.0 29.0 51.0
Max Q Clear Time (g_c+I1), s 12.2 20.0 29.5 53.0
Green Ext Time (p_c), s 59.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 41.4
HCM 2010 LOS D
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 523 2168 1577 440 431 404
Future Volume (veh/h) 523 2168 1577 440 431 404
Number 7 4 8 18 1 16
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 1863 1727 1758 1900 1863 1863
Adj Flow Rate, veh/h 630 2306 1714 537 501 470
Adj No. of Lanes 1 3 3 0 2 1
Peak Hour Factor 0.83 0.94 0.92 0.82 0.86 0.86
Percent Heavy Veh, % 2 10 10 10 2 2
Cap, veh/h 598 3687 1626 495 501 705
Arrive On Green 0.30 0.78 0.45 0.45 0.15 0.15
Sat Flow, veh/h 1774 4871 3808 1111 3442 1583
Grp Volume(v), veh/h 630 2306 1496 755 501 470
Grp Sat Flow(s),veh/h/ln 1774 1572 1600 1562 1721 1583
Q Serve(g_s), s 33.0 23.0 49.0 49.0 16.0 16.0
Cycle Q Clear(g_c), s 33.0 23.0 49.0 49.0 16.0 16.0
Prop In Lane 1.00 0.71 1.00 1.00
Lane Grp Cap(c), veh/h 598 3687 1425 696 501 705
V/C Ratio(X) 1.05 0.63 1.05 1.09 1.00 0.67
Avail Cap(c_a), veh/h 598 3687 1425 696 501 705
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.8 5.1 30.5 30.5 47.0 24.1
Incr Delay (d2), s/veh 51.9 0.3 38.1 59.6 40.4 4.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 26.7 9.9 29.1 32.6 10.4 23.2
LnGrp Delay(d),s/veh 85.7 5.5 68.6 90.1 87.4 29.0
LnGrp LOS F A F F F C
Approach Vol, veh/h 2936 2251 971
Approach Delay, s/veh 22.7 75.8 59.1
Approach LOS C E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 90.0 20.0 37.0 53.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 86.0 16.0 33.0 49.0
Max Q Clear Time (g_c+I1), s 25.0 18.0 35.0 51.0
Green Ext Time (p_c), s 57.6 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 47.8
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 2 707 96 252 899 52 39 44 113 85 90 12
Future Volume (veh/h) 2 707 96 252 899 52 39 44 113 85 90 12
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 4 744 135 332 1022 76 80 68 169 112 108 16
Adj No. of Lanes 1 1 1 1 1 1 1 1 1 1 1 0
Peak Hour Factor 0.50 0.95 0.71 0.76 0.88 0.68 0.49 0.65 0.67 0.76 0.83 0.75
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 124 908 772 537 1106 940 336 410 349 347 349 52
Arrive On Green 0.01 0.98 0.98 0.11 0.59 0.59 0.04 0.22 0.22 0.04 0.22 0.22
Sat Flow, veh/h 1774 1863 1583 1774 1863 1583 1774 1863 1583 1774 1586 235
Grp Volume(v), veh/h 4 744 135 332 1022 76 80 68 169 112 0 124
Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1774 1863 1583 1774 1863 1583 1774 0 1821
Q Serve(g_s), s 0.1 5.4 0.3 9.7 54.3 2.3 3.9 3.2 10.2 4.0 0.0 6.3
Cycle Q Clear(g_c), s 0.1 5.4 0.3 9.7 54.3 2.3 3.9 3.2 10.2 4.0 0.0 6.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.13
Lane Grp Cap(c), veh/h 124 908 772 537 1106 940 336 410 349 347 0 401
V/C Ratio(X) 0.03 0.82 0.17 0.62 0.92 0.08 0.24 0.17 0.48 0.32 0.00 0.31
Avail Cap(c_a), veh/h 181 965 820 599 1168 993 336 410 349 347 0 401
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.97 0.97 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 22.5 0.8 0.7 10.5 20.1 9.5 32.0 34.7 37.4 33.3 0.0 35.9
Incr Delay (d2), s/veh 0.1 5.2 0.1 1.6 11.8 0.0 0.4 0.9 4.8 0.5 0.0 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 2.1 0.1 4.9 31.2 1.0 1.9 1.8 5.0 0.9 0.0 3.4
LnGrp Delay(d),s/veh 22.6 6.0 0.8 12.1 32.0 9.6 32.4 35.6 42.2 33.9 0.0 37.9
LnGrp LOS C A A B C A C D D C D
Approach Vol, veh/h 883 1430 317 236
Approach Delay, s/veh 5.3 26.2 38.3 36.0
Approach LOS A C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.0 28.2 16.1 57.6 8.0 28.2 4.5 69.3
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 4.0 17.0 16.0 57.0 4.0 17.0 4.0 69.0
Max Q Clear Time (g_c+I1), s 6.0 12.2 11.7 7.4 5.9 8.3 2.1 56.3
Green Ext Time (p_c), s 0.0 0.7 0.4 19.7 0.0 1.0 0.0 9.0

Intersection Summary
HCM 2010 Ctrl Delay 21.9
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 11 1068 77 110 791 88 64 67 132 76 58 8
Future Volume (veh/h) 11 1068 77 110 791 88 64 67 132 76 58 8
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1727 1863 1863 1727 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 20 1148 120 120 851 111 88 84 167 88 72 20
Adj No. of Lanes 1 1 1 1 1 1 1 1 1 1 1 0
Peak Hour Factor 0.55 0.93 0.64 0.92 0.93 0.79 0.73 0.80 0.79 0.86 0.81 0.40
Percent Heavy Veh, % 2 10 2 2 10 2 2 2 2 2 2 2
Cap, veh/h 282 1099 1008 130 1133 1039 259 271 230 248 204 57
Arrive On Green 0.02 0.85 0.85 0.04 0.66 0.66 0.04 0.15 0.15 0.04 0.15 0.15
Sat Flow, veh/h 1774 1727 1583 1774 1727 1583 1774 1863 1583 1774 1404 390
Grp Volume(v), veh/h 20 1148 120 120 851 111 88 84 167 88 0 92
Grp Sat Flow(s),veh/h/ln 1774 1727 1583 1774 1727 1583 1774 1863 1583 1774 0 1794
Q Serve(g_s), s 0.4 70.0 1.4 3.3 36.7 2.9 4.0 4.4 11.1 4.0 0.0 5.1
Cycle Q Clear(g_c), s 0.4 70.0 1.4 3.3 36.7 2.9 4.0 4.4 11.1 4.0 0.0 5.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.22
Lane Grp Cap(c), veh/h 282 1099 1008 130 1133 1039 259 271 230 248 0 261
V/C Ratio(X) 0.07 1.04 0.12 0.92 0.75 0.11 0.34 0.31 0.73 0.35 0.00 0.35
Avail Cap(c_a), veh/h 317 1099 1008 130 1133 1039 259 271 230 248 0 261
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) 0.90 0.90 0.90 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 12.3 8.4 3.2 32.2 12.8 7.0 39.5 42.1 44.9 39.4 0.0 42.3
Incr Delay (d2), s/veh 0.1 38.2 0.0 56.0 2.8 0.0 0.8 3.0 18.0 0.9 0.0 3.7
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 BackOfQ(50%),veh/ln 0.2 42.8 0.6 5.7 18.2 1.2 0.5 2.5 6.0 2.3 0.0 2.8
LnGrp Delay(d),s/veh 12.3 46.6 3.2 88.2 15.7 7.0 40.3 45.0 62.9 40.3 0.0 46.0
LnGrp LOS B F A F B A D D E D D
Approach Vol, veh/h 1288 1082 339 180
Approach Delay, s/veh 42.1 22.8 52.6 43.2
Approach LOS D C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.0 20.0 8.0 74.0 8.0 20.0 5.8 76.2
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 4.0 16.0 4.0 70.0 4.0 16.0 4.0 70.0
Max Q Clear Time (g_c+I1), s 6.0 13.1 5.3 72.0 6.0 7.1 2.4 38.7
Green Ext Time (p_c), s 0.0 0.4 0.0 0.0 0.0 0.9 0.0 19.9

Intersection Summary
HCM 2010 Ctrl Delay 36.2
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 30 786 112 276 1081 74 79 76 125 159 144 19
Future Volume (veh/h) 30 786 112 276 1081 74 79 76 125 159 144 19
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 60 827 158 363 1228 109 161 117 187 209 173 25
Adj No. of Lanes 1 1 1 1 1 1 1 1 1 1 1 0
Peak Hour Factor 0.50 0.95 0.71 0.76 0.88 0.68 0.49 0.65 0.67 0.76 0.83 0.75
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 120 1026 872 569 1168 993 202 282 240 247 241 35
Arrive On Green 0.06 1.00 1.00 0.11 0.63 0.63 0.05 0.15 0.15 0.05 0.15 0.15
Sat Flow, veh/h 1774 1863 1583 1774 1863 1583 1774 1863 1583 1774 1592 230
Grp Volume(v), veh/h 60 827 158 363 1228 109 161 117 187 209 0 198
Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1774 1863 1583 1774 1863 1583 1774 0 1822
Q Serve(g_s), s 1.6 0.0 0.0 9.2 69.0 3.0 5.0 6.3 12.5 5.0 0.0 11.4
Cycle Q Clear(g_c), s 1.6 0.0 0.0 9.2 69.0 3.0 5.0 6.3 12.5 5.0 0.0 11.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.13
Lane Grp Cap(c), veh/h 120 1026 872 569 1168 993 202 282 240 247 0 276
V/C Ratio(X) 0.50 0.81 0.18 0.64 1.05 0.11 0.80 0.42 0.78 0.85 0.00 0.72
Avail Cap(c_a), veh/h 130 1026 872 669 1168 993 202 282 240 247 0 276
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 25.8 0.0 0.0 7.3 20.5 8.2 44.5 42.3 44.9 45.1 0.0 44.4
Incr Delay (d2), s/veh 3.1 4.6 0.1 1.6 40.8 0.0 19.4 4.5 21.9 22.8 0.0 14.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 1.3 0.0 4.7 48.3 1.3 3.5 3.6 6.9 6.9 0.0 6.9
LnGrp Delay(d),s/veh 28.9 4.6 0.1 8.9 61.3 8.3 63.8 46.7 66.8 67.9 0.0 59.4
LnGrp LOS C A A A F A E D E E E
Approach Vol, veh/h 1045 1700 465 407
Approach Delay, s/veh 5.3 46.7 60.7 63.7
Approach LOS A D E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.0 20.6 15.8 64.6 9.0 20.6 7.4 73.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 5.0 16.0 18.0 55.0 5.0 16.0 4.0 69.0
Max Q Clear Time (g_c+I1), s 7.0 14.5 11.2 2.0 7.0 13.4 3.6 71.0
Green Ext Time (p_c), s 0.0 0.4 0.6 28.9 0.0 0.6 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 38.5
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 68 1147 89 118 970 138 121 131 143 248 160 27
Future Volume (veh/h) 68 1147 89 118 970 138 121 131 143 248 160 27
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1727 1863 1863 1727 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 124 1233 139 128 1043 175 166 164 181 288 198 68
Adj No. of Lanes 1 1 1 1 1 1 1 1 1 1 1 0
Peak Hour Factor 0.55 0.93 0.64 0.92 0.93 0.79 0.73 0.80 0.79 0.86 0.81 0.40
Percent Heavy Veh, % 2 10 2 2 10 2 2 2 2 2 2 2
Cap, veh/h 136 1052 964 130 1052 964 169 288 245 237 205 70
Arrive On Green 0.05 0.81 0.81 0.04 0.61 0.61 0.05 0.15 0.15 0.05 0.15 0.15
Sat Flow, veh/h 1774 1727 1583 1774 1727 1583 1774 1863 1583 1774 1327 456
Grp Volume(v), veh/h 124 1233 139 128 1043 175 166 164 181 288 0 266
Grp Sat Flow(s),veh/h/ln 1774 1727 1583 1774 1727 1583 1774 1863 1583 1774 0 1782
Q Serve(g_s), s 3.2 67.0 2.1 3.9 65.5 5.3 6.0 9.0 12.0 6.0 0.0 16.3
Cycle Q Clear(g_c), s 3.2 67.0 2.1 3.9 65.5 5.3 6.0 9.0 12.0 6.0 0.0 16.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.26
Lane Grp Cap(c), veh/h 136 1052 964 130 1052 964 169 288 245 237 0 275
V/C Ratio(X) 0.91 1.17 0.14 0.98 0.99 0.18 0.98 0.57 0.74 1.21 0.00 0.97
Avail Cap(c_a), veh/h 136 1052 964 130 1052 964 169 288 245 237 0 275
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) 0.84 0.84 0.84 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 28.5 10.4 4.3 32.0 21.2 9.4 43.3 43.1 44.4 45.6 0.0 46.2
Incr Delay (d2), s/veh 46.0 86.2 0.1 74.1 25.6 0.1 63.5 8.0 18.1 128.1 0.0 46.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.5 55.4 0.9 6.6 38.5 2.4 5.1 5.2 6.5 18.8 0.0 11.6
LnGrp Delay(d),s/veh 74.5 96.7 4.3 106.1 46.8 9.5 106.8 51.1 62.5 173.7 0.0 92.3
LnGrp LOS E F A F D A F D E F F
Approach Vol, veh/h 1496 1346 511 554
Approach Delay, s/veh 86.2 47.6 73.2 134.6
Approach LOS F D E F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.0 21.0 8.0 71.0 10.0 21.0 8.0 71.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 6.0 17.0 4.0 67.0 6.0 17.0 4.0 67.0
Max Q Clear Time (g_c+I1), s 8.0 14.0 5.9 69.0 8.0 18.3 5.2 67.5
Green Ext Time (p_c), s 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 78.1
HCM 2010 LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 30 802 128 276 1109 76 116 80 125 167 160 19
Future Volume (veh/h) 30 802 128 276 1109 76 116 80 125 167 160 19
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 60 844 180 363 1260 112 237 123 187 220 193 25
Adj No. of Lanes 1 1 1 1 1 1 1 1 1 1 1 0
Peak Hour Factor 0.50 0.95 0.71 0.76 0.88 0.68 0.49 0.65 0.67 0.76 0.83 0.75
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 120 1022 869 226 1033 878 309 333 283 355 274 35
Arrive On Green 0.03 0.55 0.55 0.04 0.55 0.55 0.10 0.18 0.18 0.09 0.17 0.17
Sat Flow, veh/h 1774 1863 1583 1774 1863 1583 1774 1863 1583 1774 1616 209
Grp Volume(v), veh/h 60 844 180 363 1260 112 237 123 187 220 0 218
Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1774 1863 1583 1774 1863 1583 1774 0 1826
Q Serve(g_s), s 1.6 41.1 6.4 4.0 61.0 3.7 11.0 6.4 12.1 10.0 0.0 12.4
Cycle Q Clear(g_c), s 1.6 41.1 6.4 4.0 61.0 3.7 11.0 6.4 12.1 10.0 0.0 12.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.11
Lane Grp Cap(c), veh/h 120 1022 869 226 1033 878 309 333 283 355 0 309
V/C Ratio(X) 0.50 0.83 0.21 1.61 1.22 0.13 0.77 0.37 0.66 0.62 0.00 0.70
Avail Cap(c_a), veh/h 130 1033 878 226 1033 878 309 333 283 355 0 309
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 26.6 20.5 12.6 33.1 24.5 11.7 36.1 39.7 42.1 35.2 0.0 43.1
Incr Delay (d2), s/veh 3.2 5.6 0.1 292.9 107.8 0.1 11.1 3.1 11.6 3.3 0.0 12.7
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 BackOfQ(50%),veh/ln 1.1 22.7 2.8 23.3 61.9 1.6 2.7 3.6 6.2 5.8 0.0 7.3
LnGrp Delay(d),s/veh 29.9 26.0 12.8 326.0 132.3 11.8 47.2 42.9 53.6 38.5 0.0 55.8
LnGrp LOS C C B F F B D D D D E
Approach Vol, veh/h 1084 1735 547 438
Approach Delay, s/veh 24.0 165.0 48.4 47.1
Approach LOS C F D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 23.6 8.0 64.4 15.0 22.6 7.4 65.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 10.0 19.0 4.0 61.0 11.0 18.0 4.0 61.0
Max Q Clear Time (g_c+I1), s 12.0 14.1 6.0 43.1 13.0 14.4 3.6 63.0
Green Ext Time (p_c), s 0.0 1.1 0.0 14.2 0.0 0.9 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 94.5
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 68 1172 114 118 1004 140 164 136 143 260 185 27
Future Volume (veh/h) 68 1172 114 118 1004 140 164 136 143 260 185 27
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1727 1863 1863 1727 1863 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 124 1260 178 128 1080 177 225 170 181 302 228 68
Adj No. of Lanes 1 1 1 1 1 1 1 1 1 1 1 0
Peak Hour Factor 0.55 0.93 0.64 0.92 0.93 0.79 0.73 0.80 0.79 0.86 0.81 0.40
Percent Heavy Veh, % 2 10 2 2 10 2 2 2 2 2 2 2
Cap, veh/h 130 1036 950 130 1036 950 178 288 245 250 213 64
Arrive On Green 0.04 0.60 0.60 0.04 0.60 0.60 0.06 0.15 0.15 0.06 0.15 0.15
Sat Flow, veh/h 1774 1727 1583 1774 1727 1583 1774 1863 1583 1774 1379 411
Grp Volume(v), veh/h 124 1260 178 128 1080 177 225 170 181 302 0 296
Grp Sat Flow(s),veh/h/ln 1774 1727 1583 1774 1727 1583 1774 1863 1583 1774 0 1790
Q Serve(g_s), s 3.6 66.0 5.6 3.9 66.0 5.5 7.0 9.3 12.0 7.0 0.0 17.0
Cycle Q Clear(g_c), s 3.6 66.0 5.6 3.9 66.0 5.5 7.0 9.3 12.0 7.0 0.0 17.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.23
Lane Grp Cap(c), veh/h 130 1036 950 130 1036 950 178 288 245 250 0 277
V/C Ratio(X) 0.95 1.22 0.19 0.98 1.04 0.19 1.26 0.59 0.74 1.21 0.00 1.07
Avail Cap(c_a), veh/h 130 1036 950 130 1036 950 178 288 245 250 0 277
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 30.7 22.0 9.9 31.5 22.0 9.9 42.0 43.3 44.4 44.6 0.0 46.5
Incr Delay (d2), s/veh 64.7 106.1 0.1 74.1 39.5 0.1 154.7 8.6 18.1 125.3 0.0 73.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.1 61.6 2.4 6.6 42.5 2.4 9.7 5.5 6.5 8.7 0.0 14.1
LnGrp Delay(d),s/veh 95.4 128.1 10.0 105.6 61.5 10.0 196.8 51.9 62.5 170.0 0.0 120.4
LnGrp LOS F F B F F B F D E F F
Approach Vol, veh/h 1562 1385 576 598
Approach Delay, s/veh 112.0 59.0 111.8 145.4
Approach LOS F E F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 21.0 8.0 70.0 11.0 21.0 8.0 70.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 7.0 17.0 4.0 66.0 7.0 17.0 4.0 66.0
Max Q Clear Time (g_c+I1), s 9.0 14.0 5.9 68.0 9.0 19.0 5.6 68.0
Green Ext Time (p_c), s 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 99.0
HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 30 802 128 276 1109 76 116 80 125 167 160 19
Future Volume (veh/h) 30 802 128 276 1109 76 116 80 125 167 160 19
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 60 844 180 363 1260 112 237 123 187 220 193 25
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.50 0.95 0.71 0.76 0.88 0.68 0.49 0.65 0.67 0.76 0.83 0.75
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 173 993 212 399 1508 134 435 472 401 472 409 53
Arrive On Green 0.07 0.68 0.68 0.15 0.46 0.46 0.11 0.25 0.25 0.11 0.25 0.25
Sat Flow, veh/h 1774 2904 619 1774 3289 292 1774 1863 1583 1774 1616 209
Grp Volume(v), veh/h 60 514 510 363 676 696 237 123 187 220 0 218
Grp Sat Flow(s),veh/h/ln 1774 1770 1753 1774 1770 1811 1774 1863 1583 1774 0 1826
Q Serve(g_s), s 2.4 24.1 24.1 13.9 36.9 37.1 10.8 5.8 11.0 9.9 0.0 11.1
Cycle Q Clear(g_c), s 2.4 24.1 24.1 13.9 36.9 37.1 10.8 5.8 11.0 9.9 0.0 11.1
Prop In Lane 1.00 0.35 1.00 0.16 1.00 1.00 1.00 0.11
Lane Grp Cap(c), veh/h 173 605 600 399 812 831 435 472 401 472 0 462
V/C Ratio(X) 0.35 0.85 0.85 0.91 0.83 0.84 0.54 0.26 0.47 0.47 0.00 0.47
Avail Cap(c_a), veh/h 210 605 600 520 885 906 435 472 401 489 0 462
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 24.4 15.2 15.2 22.5 26.1 26.2 26.5 32.8 34.8 25.7 0.0 34.8
Incr Delay (d2), s/veh 1.2 11.1 11.2 16.8 6.4 6.5 1.4 1.3 3.9 0.7 0.0 3.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 13.3 13.2 8.6 19.3 20.1 5.4 3.1 5.2 4.9 0.0 6.1
LnGrp Delay(d),s/veh 25.6 26.3 26.4 39.3 32.5 32.7 27.9 34.2 38.6 26.5 0.0 38.3
LnGrp LOS C C C D C C C C D C D
Approach Vol, veh/h 1084 1735 547 438
Approach Delay, s/veh 26.3 34.0 33.0 32.3
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.0 31.9 20.5 41.6 16.0 31.8 7.7 54.4
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 13.0 20.0 24.0 37.0 12.0 21.0 6.0 55.0
Max Q Clear Time (g_c+I1), s 11.9 13.0 15.9 26.1 12.8 13.1 4.4 39.1
Green Ext Time (p_c), s 0.1 1.4 0.7 8.6 0.0 1.5 0.0 11.3

Intersection Summary
HCM 2010 Ctrl Delay 31.5
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 68 1172 114 118 1004 140 164 136 143 260 185 27
Future Volume (veh/h) 68 1172 114 118 1004 140 164 136 143 260 185 27
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1743 1900 1863 1745 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 124 1260 178 128 1080 177 225 170 181 302 228 68
Adj No. of Lanes 1 2 0 1 2 0 1 1 1 1 1 0
Peak Hour Factor 0.55 0.93 0.64 0.92 0.93 0.79 0.73 0.80 0.79 0.86 0.81 0.40
Percent Heavy Veh, % 2 10 10 2 10 10 2 2 2 2 2 2
Cap, veh/h 220 1345 189 180 1320 216 342 359 306 438 316 94
Arrive On Green 0.05 0.46 0.46 0.05 0.46 0.46 0.11 0.19 0.19 0.15 0.23 0.23
Sat Flow, veh/h 1774 2917 410 1774 2854 467 1774 1863 1583 1774 1379 411
Grp Volume(v), veh/h 124 712 726 128 626 631 225 170 181 302 0 296
Grp Sat Flow(s),veh/h/ln 1774 1656 1671 1774 1658 1663 1774 1863 1583 1774 0 1790
Q Serve(g_s), s 4.0 44.8 45.5 4.1 35.9 36.1 11.2 8.9 11.5 14.5 0.0 16.8
Cycle Q Clear(g_c), s 4.0 44.8 45.5 4.1 35.9 36.1 11.2 8.9 11.5 14.5 0.0 16.8
Prop In Lane 1.00 0.25 1.00 0.28 1.00 1.00 1.00 0.23
Lane Grp Cap(c), veh/h 220 764 771 180 767 769 342 359 306 438 0 411
V/C Ratio(X) 0.56 0.93 0.94 0.71 0.82 0.82 0.66 0.47 0.59 0.69 0.00 0.72
Avail Cap(c_a), veh/h 237 768 775 196 769 771 342 359 306 438 0 411
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 22.1 28.0 28.2 25.2 25.5 25.6 31.6 39.4 40.4 28.2 0.0 39.1
Incr Delay (d2), s/veh 2.6 18.1 19.5 10.3 6.9 7.0 4.6 4.4 8.2 4.5 0.0 10.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.1 24.2 25.1 2.5 17.8 18.0 5.8 5.0 5.7 7.6 0.0 9.5
LnGrp Delay(d),s/veh 24.8 46.2 47.7 35.5 32.4 32.6 36.2 43.8 48.6 32.7 0.0 49.6
LnGrp LOS C D D D C C D D D C D
Approach Vol, veh/h 1562 1385 576 598
Approach Delay, s/veh 45.2 32.8 42.4 41.1
Approach LOS D C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 20.0 25.2 10.0 54.7 16.0 29.2 9.9 54.9
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 20.0 7.0 51.0 12.0 24.0 7.0 51.0
Max Q Clear Time (g_c+I1), s 16.5 13.5 6.1 47.5 13.2 18.8 6.0 38.1
Green Ext Time (p_c), s 0.0 1.8 0.0 3.2 0.0 1.5 0.0 10.8

Intersection Summary
HCM 2010 Ctrl Delay 40.0
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 32 1431 200 506 1900 121 114 117 228 236 226 30
Future Volume (veh/h) 32 1431 200 506 1900 121 114 117 228 236 226 30
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 64 1506 282 666 2159 178 233 180 340 311 272 40
Adj No. of Lanes 2 3 0 2 3 0 2 2 1 2 2 1
Peak Hour Factor 0.50 0.95 0.71 0.76 0.88 0.68 0.49 0.65 0.67 0.76 0.83 0.75
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 288 1790 334 749 2615 214 634 822 368 613 822 368
Arrive On Green 0.04 0.55 0.55 0.16 0.55 0.55 0.05 0.23 0.23 0.05 0.23 0.23
Sat Flow, veh/h 3442 4307 804 3442 4793 391 3442 3539 1583 3442 3539 1583
Grp Volume(v), veh/h 64 1184 604 666 1521 816 233 180 340 311 272 40
Grp Sat Flow(s),veh/h/ln 1721 1695 1721 1721 1695 1794 1721 1770 1583 1721 1770 1583
Q Serve(g_s), s 1.1 32.1 32.3 14.5 40.7 41.7 5.0 4.5 23.1 5.0 7.0 2.2
Cycle Q Clear(g_c), s 1.1 32.1 32.3 14.5 40.7 41.7 5.0 4.5 23.1 5.0 7.0 2.2
Prop In Lane 1.00 0.47 1.00 0.22 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 288 1409 715 749 1850 979 634 822 368 613 822 368
V/C Ratio(X) 0.22 0.84 0.84 0.89 0.82 0.83 0.37 0.22 0.93 0.51 0.33 0.11
Avail Cap(c_a), veh/h 306 1409 715 881 1911 1011 634 822 368 613 822 368
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) 0.88 0.88 0.88 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.2 21.6 21.6 29.1 20.6 20.8 31.8 34.2 41.3 33.6 35.1 33.3
Incr Delay (d2), s/veh 0.3 4.2 8.1 10.0 3.0 5.9 0.4 0.6 31.3 0.7 1.1 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 15.6 16.7 10.8 19.6 22.0 0.7 2.3 13.3 1.8 3.6 1.0
LnGrp Delay(d),s/veh 21.6 25.8 29.7 39.1 23.5 26.8 32.2 34.8 72.6 34.3 36.2 33.9
LnGrp LOS C C C D C C C C E C D C
Approach Vol, veh/h 1852 3003 753 623
Approach Delay, s/veh 26.9 27.9 51.1 35.1
Approach LOS C C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.0 29.5 21.8 49.7 9.0 29.5 7.4 64.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 5.0 23.0 22.0 44.0 5.0 23.0 4.0 62.0
Max Q Clear Time (g_c+I1), s 7.0 25.1 16.5 34.3 7.0 9.0 3.1 43.7
Green Ext Time (p_c), s 0.0 0.0 1.3 9.4 0.0 3.4 0.0 16.3

Intersection Summary
HCM 2010 Ctrl Delay 31.1
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 78 2120 160 219 1691 218 180 192 264 318 212 34
Future Volume (veh/h) 78 2120 160 219 1691 218 180 192 264 318 212 34
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1740 1900 1863 1744 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 142 2280 250 238 1818 276 247 240 334 370 262 85
Adj No. of Lanes 1 3 0 2 3 0 2 2 1 2 2 1
Peak Hour Factor 0.55 0.93 0.64 0.92 0.93 0.79 0.73 0.80 0.79 0.86 0.81 0.40
Percent Heavy Veh, % 2 10 10 2 10 10 2 2 2 2 2 2
Cap, veh/h 195 2366 255 293 2234 336 615 780 349 553 748 335
Arrive On Green 0.05 0.54 0.54 0.05 0.53 0.53 0.05 0.22 0.22 0.05 0.21 0.21
Sat Flow, veh/h 1774 4355 469 3442 4179 629 3442 3539 1583 3442 3539 1583
Grp Volume(v), veh/h 142 1646 884 238 1377 717 247 240 334 370 262 85
Grp Sat Flow(s),veh/h/ln 1774 1583 1657 1721 1587 1633 1721 1770 1583 1721 1770 1583
Q Serve(g_s), s 3.9 54.4 57.5 3.4 39.2 40.1 6.0 6.2 22.9 5.0 6.9 4.9
Cycle Q Clear(g_c), s 3.9 54.4 57.5 3.4 39.2 40.1 6.0 6.2 22.9 5.0 6.9 4.9
Prop In Lane 1.00 0.28 1.00 0.38 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 195 1720 900 293 1697 873 615 780 349 553 748 335
V/C Ratio(X) 0.73 0.96 0.98 0.81 0.81 0.82 0.40 0.31 0.96 0.67 0.35 0.25
Avail Cap(c_a), veh/h 244 1727 904 293 1697 873 615 780 349 553 748 335
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) 0.72 0.72 0.72 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.6 23.9 24.6 26.1 21.0 21.2 32.4 35.9 42.4 38.0 36.9 36.2
Incr Delay (d2), s/veh 5.9 10.2 21.1 16.0 3.1 6.3 0.4 1.0 38.5 3.1 1.3 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.6 26.0 31.3 2.6 17.8 19.5 0.4 3.1 13.7 4.6 3.5 2.3
LnGrp Delay(d),s/veh 29.6 34.1 45.7 42.1 24.1 27.6 32.8 36.9 80.8 41.1 38.2 38.0
LnGrp LOS C C D D C C C D F D D D
Approach Vol, veh/h 2672 2332 821 717
Approach Delay, s/veh 37.7 27.0 53.5 39.7
Approach LOS D C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.0 28.2 9.0 63.8 10.0 27.2 9.9 62.8
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 5.0 24.0 5.0 60.0 6.0 23.0 9.0 56.0
Max Q Clear Time (g_c+I1), s 7.0 24.9 5.4 59.5 8.0 8.9 5.9 42.1
Green Ext Time (p_c), s 0.0 0.0 0.0 0.3 0.0 3.8 0.1 13.7

Intersection Summary
HCM 2010 Ctrl Delay 36.1
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 32 1447 216 506 1928 123 151 121 228 244 242 30
Future Volume (veh/h) 32 1447 216 506 1928 123 151 121 228 244 242 30
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 64 1523 304 666 2191 181 308 186 340 321 292 40
Adj No. of Lanes 2 3 0 2 3 0 2 2 1 2 2 1
Peak Hour Factor 0.50 0.95 0.71 0.76 0.88 0.68 0.49 0.65 0.67 0.76 0.83 0.75
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 282 1740 346 740 2605 213 667 829 371 612 701 313
Arrive On Green 0.03 0.41 0.41 0.17 0.54 0.54 0.08 0.23 0.23 0.05 0.20 0.20
Sat Flow, veh/h 3442 4257 846 3442 4792 392 3442 3539 1583 3442 3539 1583
Grp Volume(v), veh/h 64 1212 615 666 1543 829 308 186 340 321 292 40
Grp Sat Flow(s),veh/h/ln 1721 1695 1713 1721 1695 1794 1721 1770 1583 1721 1770 1583
Q Serve(g_s), s 1.2 36.2 36.5 15.3 42.0 43.1 7.6 4.7 23.0 5.0 7.9 2.3
Cycle Q Clear(g_c), s 1.2 36.2 36.5 15.3 42.0 43.1 7.6 4.7 23.0 5.0 7.9 2.3
Prop In Lane 1.00 0.49 1.00 0.22 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 282 1386 700 740 1843 975 667 829 371 612 701 313
V/C Ratio(X) 0.23 0.87 0.88 0.90 0.84 0.85 0.46 0.22 0.92 0.52 0.42 0.13
Avail Cap(c_a), veh/h 300 1386 700 826 1880 995 667 829 371 612 701 313
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 22.3 29.9 30.0 31.1 21.0 21.3 30.3 34.0 41.1 35.7 38.6 36.3
Incr Delay (d2), s/veh 0.4 6.5 12.3 12.0 3.5 7.0 0.5 0.6 29.7 0.8 1.8 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 18.1 19.7 11.0 20.4 23.1 3.6 2.3 13.1 2.0 4.1 1.1
LnGrp Delay(d),s/veh 22.7 36.4 42.3 43.1 24.5 28.3 30.8 34.7 70.8 36.5 40.4 37.1
LnGrp LOS C D D D C C C C E D D D
Approach Vol, veh/h 1891 3038 834 653
Approach Delay, s/veh 37.9 29.6 48.0 38.3
Approach LOS D C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.0 29.8 22.3 49.0 13.0 25.8 7.4 63.8
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 5.0 24.0 21.0 44.0 9.0 20.0 4.0 61.0
Max Q Clear Time (g_c+I1), s 7.0 25.0 17.3 38.5 9.6 9.9 3.2 45.1
Green Ext Time (p_c), s 0.0 0.0 1.0 5.5 0.0 3.0 0.0 14.7

Intersection Summary
HCM 2010 Ctrl Delay 35.3
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 78 2145 185 219 1725 220 223 197 264 330 237 34
Future Volume (veh/h) 78 2145 185 219 1725 220 223 197 264 330 237 34
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1741 1900 1863 1744 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 142 2306 289 238 1855 278 305 246 334 384 293 85
Adj No. of Lanes 2 3 0 2 3 0 2 2 1 2 2 1
Peak Hour Factor 0.55 0.93 0.64 0.92 0.93 0.79 0.73 0.80 0.79 0.86 0.81 0.40
Percent Heavy Veh, % 2 10 10 2 10 10 2 2 2 2 2 2
Cap, veh/h 188 2224 272 282 2284 339 363 515 360 375 527 236
Arrive On Green 0.05 0.52 0.52 0.08 0.55 0.55 0.11 0.15 0.15 0.11 0.15 0.15
Sat Flow, veh/h 3442 4293 525 3442 4187 621 3442 3539 1583 3442 3539 1583
Grp Volume(v), veh/h 142 1688 907 238 1402 731 305 246 334 384 293 85
Grp Sat Flow(s),veh/h/ln 1721 1585 1649 1721 1587 1634 1721 1770 1583 1721 1770 1583
Q Serve(g_s), s 4.5 57.0 57.0 7.5 39.5 40.5 9.6 7.0 16.0 12.0 8.4 5.3
Cycle Q Clear(g_c), s 4.5 57.0 57.0 7.5 39.5 40.5 9.6 7.0 16.0 12.0 8.4 5.3
Prop In Lane 1.00 0.32 1.00 0.38 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 188 1642 854 282 1731 891 363 515 360 375 527 236
V/C Ratio(X) 0.76 1.03 1.06 0.85 0.81 0.82 0.84 0.48 0.93 1.02 0.56 0.36
Avail Cap(c_a), veh/h 188 1642 854 282 1731 891 375 515 360 375 527 236
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.3 26.5 26.5 49.8 20.4 20.6 48.3 43.2 41.6 49.0 43.4 42.1
Incr Delay (d2), s/veh 16.1 29.6 48.6 20.4 3.0 6.2 15.1 3.2 32.3 52.4 4.2 4.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 31.4 37.2 4.4 17.9 19.6 5.3 3.6 13.2 8.4 4.5 2.6
LnGrp Delay(d),s/veh 67.3 56.1 75.1 70.2 23.3 26.7 63.4 46.3 73.9 101.4 47.6 46.3
LnGrp LOS E F F E C C E D E F D D
Approach Vol, veh/h 2737 2371 885 762
Approach Delay, s/veh 63.0 29.1 62.6 74.6
Approach LOS E C E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.0 20.0 13.0 61.0 15.6 20.4 10.0 64.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 12.0 16.0 9.0 57.0 12.0 16.0 6.0 60.0
Max Q Clear Time (g_c+I1), s 14.0 18.0 9.5 59.0 11.6 10.4 6.5 42.5
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.1 2.3 0.0 17.2

Intersection Summary
HCM 2010 Ctrl Delay 52.3
HCM 2010 LOS D

Notes
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Intersection
Int Delay, s/veh 2.7

Movement EBL EBR NBL NBT SBT SBR
Traffic Vol, veh/h 2 47 50 51 147 7
Future Vol, veh/h 2 47 50 51 147 7
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 200 0 350 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 50 84 78 64 82 58
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 4 56 64 80 179 12

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 393 185 191 0 - 0
          Stage 1 185 - - - - -
          Stage 2 208 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 611 857 1383 - - -
          Stage 1 847 - - - - -
          Stage 2 827 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 583 857 1383 - - -
Mov Cap-2 Maneuver 583 - - - - -
          Stage 1 847 - - - - -
          Stage 2 789 - - - - -

Approach EB NB SB
HCM Control Delay, s 9.6 3.4 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1383 - 583 857 - -
HCM Lane V/C Ratio 0.046 - 0.007 0.065 - -
HCM Control Delay (s) 7.7 - 11.2 9.5 - -
HCM Lane LOS A - B A - -
HCM 95th %tile Q(veh) 0.1 - 0 0.2 - -



HCM 2010 TWSC 2015 Existing PM.syn
3: Sheridan Pkwy & Ridge View Road 10/30/2015

2015 Existing PM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 2.4

Movement EBL EBR NBL NBT SBT SBR
Traffic Vol, veh/h 8 36 34 141 108 6
Future Vol, veh/h 8 36 34 141 108 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 200 0 350 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 50 75 71 78 93 75
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 16 48 48 181 116 8

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 397 120 124 0 - 0
          Stage 1 120 - - - - -
          Stage 2 277 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 608 931 1463 - - -
          Stage 1 905 - - - - -
          Stage 2 770 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 588 931 1463 - - -
Mov Cap-2 Maneuver 588 - - - - -
          Stage 1 905 - - - - -
          Stage 2 745 - - - - -

Approach EB NB SB
HCM Control Delay, s 9.7 1.6 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1463 - 588 931 - -
HCM Lane V/C Ratio 0.033 - 0.027 0.052 - -
HCM Control Delay (s) 7.5 - 11.3 9.1 - -
HCM Lane LOS A - B A - -
HCM 95th %tile Q(veh) 0.1 - 0.1 0.2 - -
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Intersection
Int Delay, s/veh 3.4

Movement EBL EBR NBL NBT SBT SBR
Traffic Vol, veh/h 7 86 73 70 188 17
Future Vol, veh/h 7 86 73 70 188 17
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 200 0 350 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 50 84 78 64 82 58
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 14 102 94 109 229 29

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 541 244 259 0 - 0
          Stage 1 244 - - - - -
          Stage 2 297 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 502 795 1306 - - -
          Stage 1 797 - - - - -
          Stage 2 754 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 466 795 1306 - - -
Mov Cap-2 Maneuver 466 - - - - -
          Stage 1 797 - - - - -
          Stage 2 700 - - - - -

Approach EB NB SB
HCM Control Delay, s 10.5 3.7 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1306 - 466 795 - -
HCM Lane V/C Ratio 0.072 - 0.03 0.129 - -
HCM Control Delay (s) 8 - 13 10.2 - -
HCM Lane LOS A - B B - -
HCM 95th %tile Q(veh) 0.2 - 0.1 0.4 - -
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Intersection
Int Delay, s/veh 3.8

Movement EBL EBR NBL NBT SBT SBR
Traffic Vol, veh/h 27 74 85 199 161 25
Future Vol, veh/h 27 74 85 199 161 25
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 200 0 350 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 50 75 71 78 93 75
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 54 99 120 255 173 33

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 685 190 206 0 - 0
          Stage 1 190 - - - - -
          Stage 2 495 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 414 852 1365 - - -
          Stage 1 842 - - - - -
          Stage 2 613 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 378 852 1365 - - -
Mov Cap-2 Maneuver 378 - - - - -
          Stage 1 842 - - - - -
          Stage 2 559 - - - - -

Approach EB NB SB
HCM Control Delay, s 12 2.5 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1365 - 378 852 - -
HCM Lane V/C Ratio 0.088 - 0.143 0.116 - -
HCM Control Delay (s) 7.9 - 16.1 9.8 - -
HCM Lane LOS A - C A - -
HCM 95th %tile Q(veh) 0.3 - 0.5 0.4 - -
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Intersection
Int Delay, s/veh 3.7

Movement EBL EBR NBL NBT SBT SBR
Traffic Vol, veh/h 29 91 73 72 190 45
Future Vol, veh/h 29 91 73 72 190 45
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 200 0 350 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 50 84 78 64 82 58
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 58 108 94 113 232 78

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 571 271 309 0 - 0
          Stage 1 271 - - - - -
          Stage 2 300 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 482 768 1252 - - -
          Stage 1 775 - - - - -
          Stage 2 752 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 446 768 1252 - - -
Mov Cap-2 Maneuver 696 - - - - -
          Stage 1 775 - - - - -
          Stage 2 696 - - - - -

Approach EB NB SB
HCM Control Delay, s 10.5 3.7 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1252 - 696 768 - -
HCM Lane V/C Ratio 0.075 - 0.083 0.141 - -
HCM Control Delay (s) 8.1 - 10.6 10.5 - -
HCM Lane LOS A - B B - -
HCM 95th %tile Q(veh) 0.2 - 0.3 0.5 - -
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Intersection
Int Delay, s/veh 5.2

Movement EBL EBR NBL NBT SBT SBR
Traffic Vol, veh/h 62 81 85 201 163 59
Future Vol, veh/h 62 81 85 201 163 59
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 200 0 350 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 50 75 71 78 93 75
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 124 108 120 258 175 79

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 712 215 254 0 - 0
          Stage 1 215 - - - - -
          Stage 2 497 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 399 825 1311 - - -
          Stage 1 821 - - - - -
          Stage 2 611 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 362 825 1311 - - -
Mov Cap-2 Maneuver 362 - - - - -
          Stage 1 821 - - - - -
          Stage 2 555 - - - - -

Approach EB NB SB
HCM Control Delay, s 15.3 2.5 0
HCM LOS C

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1311 - 362 825 - -
HCM Lane V/C Ratio 0.091 - 0.343 0.131 - -
HCM Control Delay (s) 8 - 20 10 - -
HCM Lane LOS A - C B - -
HCM 95th %tile Q(veh) 0.3 - 1.5 0.5 - -
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Intersection
Int Delay, s/veh 3.5

Movement EBL EBR NBL NBT SBT SBR
Traffic Vol, veh/h 9 129 119 116 322 23
Future Vol, veh/h 9 129 119 116 322 23
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 200 0 350 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 50 84 78 64 82 58
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 18 154 153 181 393 40

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 809 216 432 0 - 0
          Stage 1 413 - - - - -
          Stage 2 396 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver 318 789 1124 - - -
          Stage 1 636 - - - - -
          Stage 2 649 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 275 789 1124 - - -
Mov Cap-2 Maneuver 275 - - - - -
          Stage 1 636 - - - - -
          Stage 2 561 - - - - -

Approach EB NB SB
HCM Control Delay, s 11.6 4 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1124 - 275 789 - -
HCM Lane V/C Ratio 0.136 - 0.065 0.195 - -
HCM Control Delay (s) 8.7 - 19 10.7 - -
HCM Lane LOS A - C B - -
HCM 95th %tile Q(veh) 0.5 - 0.2 0.7 - -



HCM 2010 TWSC 2035 Background PM.syn
3: Sheridan Pkwy & Ridge View Road 5/23/2016

2035 Background PM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 3.9

Movement EBL EBR NBL NBT SBT SBR
Traffic Vol, veh/h 34 107 116 327 259 30
Future Vol, veh/h 34 107 116 327 259 30
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 200 0 350 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 50 75 71 78 93 75
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 68 143 163 419 278 40

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 834 159 318 0 - 0
          Stage 1 298 - - - - -
          Stage 2 536 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver 307 858 1239 - - -
          Stage 1 727 - - - - -
          Stage 2 551 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 267 858 1239 - - -
Mov Cap-2 Maneuver 267 - - - - -
          Stage 1 727 - - - - -
          Stage 2 479 - - - - -

Approach EB NB SB
HCM Control Delay, s 14.2 2.3 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1239 - 267 858 - -
HCM Lane V/C Ratio 0.132 - 0.255 0.166 - -
HCM Control Delay (s) 8.3 - 23 10 - -
HCM Lane LOS A - C B - -
HCM 95th %tile Q(veh) 0.5 - 1 0.6 - -



HCM 2010 TWSC 2035 Background + Project AM.syn
3: Sheridan Pkwy & Ridge View Road 5/23/2016

2035 Background + Project AM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 4.7

Movement EBL EBR NBL NBT SBT SBR
Traffic Vol, veh/h 31 134 119 118 324 51
Future Vol, veh/h 31 134 119 118 324 51
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 200 0 350 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 50 84 78 64 82 58
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 62 160 153 184 395 88

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 929 439 483 0 - 0
          Stage 1 439 - - - - -
          Stage 2 490 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 297 618 1080 - - -
          Stage 1 650 - - - - -
          Stage 2 616 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 255 618 1080 - - -
Mov Cap-2 Maneuver 255 - - - - -
          Stage 1 650 - - - - -
          Stage 2 529 - - - - -

Approach EB NB SB
HCM Control Delay, s 15.8 4 0
HCM LOS C

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1080 - 255 618 - -
HCM Lane V/C Ratio 0.141 - 0.243 0.258 - -
HCM Control Delay (s) 8.9 - 23.6 12.8 - -
HCM Lane LOS A - C B - -
HCM 95th %tile Q(veh) 0.5 - 0.9 1 - -



HCM 2010 TWSC 2035 Background + Project PM.syn
3: Sheridan Pkwy & Ridge View Road 5/23/2016

2035 Background + Project PM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 8

Movement EBL EBR NBL NBT SBT SBR
Traffic Vol, veh/h 69 114 116 329 261 64
Future Vol, veh/h 69 114 116 329 261 64
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 200 0 350 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 50 75 71 78 93 75
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 138 152 163 422 281 85

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1072 323 366 0 - 0
          Stage 1 323 - - - - -
          Stage 2 749 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 244 718 1193 - - -
          Stage 1 734 - - - - -
          Stage 2 467 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 211 718 1193 - - -
Mov Cap-2 Maneuver 211 - - - - -
          Stage 1 734 - - - - -
          Stage 2 403 - - - - -

Approach EB NB SB
HCM Control Delay, s 29.5 2.4 0
HCM LOS D

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1193 - 211 718 - -
HCM Lane V/C Ratio 0.137 - 0.654 0.212 - -
HCM Control Delay (s) 8.5 - 49.5 11.4 - -
HCM Lane LOS A - E B - -
HCM 95th %tile Q(veh) 0.5 - 4 0.8 - -



HCM 2010 TWSC 2015 Existing AM.syn
4: Mountain View Blvd & Ridge View Road 10/30/2015

2015 Existing AM  10/22/2014 Synchro 8 Report
Page 1

Intersection
Int Delay, s/veh 3.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 5 2 24 33 0 29 12 135 31 41 199 0
Future Vol, veh/h 5 2 24 33 0 29 12 135 31 41 199 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 125 - - 200 - - 75 - 0 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 62 50 67 64 25 81 50 89 52 64 75 25
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 8 4 36 52 0 36 24 152 60 64 265 0

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 611 593 265 613 593 152 265 0 0 152 0 0
          Stage 1 393 393 - 200 200 - - - - - - -
          Stage 2 218 200 - 413 393 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 406 418 774 405 418 894 1299 - - 1429 - -
          Stage 1 632 606 - 802 736 - - - - - - -
          Stage 2 784 736 - 616 606 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 371 392 774 365 392 894 1299 - - 1429 - -
Mov Cap-2 Maneuver 371 392 - 365 392 - - - - - - -
          Stage 1 620 579 - 787 722 - - - - - - -
          Stage 2 739 722 - 557 579 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 11.2 13.5 0.8 1.5
HCM LOS B B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1299 - - 371 705 365 894 1429 - -
HCM Lane V/C Ratio 0.018 - - 0.022 0.056 0.141 0.04 0.045 - -
HCM Control Delay (s) 7.8 - - 14.9 10.4 16.5 9.2 7.6 - -
HCM Lane LOS A - - B B C A A - -
HCM 95th %tile Q(veh) 0.1 - - 0.1 0.2 0.5 0.1 0.1 - -



HCM 2010 TWSC 2015 Existing PM.syn
4: Mountain View Blvd & Ridge View Road 10/30/2015

2015 Existing PM  10/22/2014 Synchro 9 Report
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Intersection
Int Delay, s/veh 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 1 0 19 27 3 30 33 214 30 19 160 4
Future Vol, veh/h 1 0 19 27 3 30 33 214 30 19 160 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 125 - - 200 - - 75 - 0 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 25 25 68 61 75 68 69 92 54 79 89 33
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 4 0 28 44 4 44 48 233 56 24 180 12

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 586 562 186 576 568 233 192 0 0 233 0 0
          Stage 1 234 234 - 328 328 - - - - - - -
          Stage 2 352 328 - 248 240 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 422 436 856 428 432 806 1381 - - 1335 - -
          Stage 1 769 711 - 685 647 - - - - - - -
          Stage 2 665 647 - 756 707 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 380 413 856 398 409 806 1381 - - 1335 - -
Mov Cap-2 Maneuver 380 413 - 398 409 - - - - - - -
          Stage 1 742 698 - 661 625 - - - - - - -
          Stage 2 603 625 - 718 694 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 10 12.6 1.1 0.9
HCM LOS B B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1381 - - 380 856 398 746 1335 - -
HCM Lane V/C Ratio 0.035 - - 0.011 0.033 0.111 0.065 0.018 - -
HCM Control Delay (s) 7.7 - - 14.6 9.3 15.2 10.2 7.7 - -
HCM Lane LOS A - - B A C B A - -
HCM 95th %tile Q(veh) 0.1 - - 0 0.1 0.4 0.2 0.1 - -



HCM 2010 TWSC 2018 Background AM.syn
4: Mountain View Blvd & Ridge View Road 5/23/2016

2018 Background AM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 4.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 6 2 27 67 0 35 13 158 42 46 237 0
Future Vol, veh/h 6 2 27 67 0 35 13 158 42 46 237 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 125 - - 200 - - 75 - 0 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 62 50 67 64 25 81 50 89 52 64 75 25
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 10 4 40 105 0 43 26 178 81 72 316 0

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 711 690 316 712 690 178 316 0 0 178 0 0
          Stage 1 460 460 - 230 230 - - - - - - -
          Stage 2 251 230 - 482 460 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 348 368 724 347 368 865 1244 - - 1398 - -
          Stage 1 581 566 - 773 714 - - - - - - -
          Stage 2 753 714 - 565 566 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 313 342 724 307 342 865 1244 - - 1398 - -
Mov Cap-2 Maneuver 313 342 - 307 342 - - - - - - -
          Stage 1 569 537 - 757 699 - - - - - - -
          Stage 2 700 699 - 502 537 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 12 18.8 0.7 1.4
HCM LOS B C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1244 - - 313 658 307 865 1398 - -
HCM Lane V/C Ratio 0.021 - - 0.031 0.067 0.341 0.05 0.051 - -
HCM Control Delay (s) 8 - - 16.9 10.9 22.7 9.4 7.7 - -
HCM Lane LOS A - - C B C A A - -
HCM 95th %tile Q(veh) 0.1 - - 0.1 0.2 1.5 0.2 0.2 - -



HCM 2010 TWSC 2018 Background PM.syn
4: Mountain View Blvd & Ridge View Road 5/23/2016

2018 Background PM  10/22/2014 Synchro 9 Report
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Intersection
Int Delay, s/veh 3.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 1 0 21 47 3 35 37 244 65 24 188 4
Future Vol, veh/h 1 0 21 47 3 35 37 244 65 24 188 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 125 - - 200 - - 75 - 0 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 25 25 68 61 75 68 69 92 54 79 89 33
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 4 0 31 77 4 51 54 265 120 30 211 12

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 678 650 217 665 656 265 223 0 0 265 0 0
          Stage 1 278 278 - 372 372 - - - - - - -
          Stage 2 400 372 - 293 284 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 366 388 823 374 385 774 1346 - - 1299 - -
          Stage 1 728 680 - 648 619 - - - - - - -
          Stage 2 626 619 - 715 676 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 323 364 823 343 361 774 1346 - - 1299 - -
Mov Cap-2 Maneuver 323 364 - 343 361 - - - - - - -
          Stage 1 699 664 - 622 594 - - - - - - -
          Stage 2 557 594 - 672 660 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 10.3 15.2 1 0.9
HCM LOS B C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1346 - - 323 823 343 715 1299 - -
HCM Lane V/C Ratio 0.04 - - 0.012 0.038 0.225 0.078 0.023 - -
HCM Control Delay (s) 7.8 - - 16.3 9.5 18.5 10.5 7.8 - -
HCM Lane LOS A - - C A C B A - -
HCM 95th %tile Q(veh) 0.1 - - 0 0.1 0.8 0.3 0.1 - -



HCM 2010 TWSC 2018 Background + Project AM.syn
4: Mountain View Blvd & Ridge View Road 5/23/2016

2018 Background + Project AM  10/22/2014 Synchro 9 Report
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Intersection
Int Delay, s/veh 5.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 6 2 27 77 0 38 13 163 44 50 243 0
Future Vol, veh/h 6 2 27 77 0 38 13 163 44 50 243 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 125 - - 200 - - 75 - 0 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 62 50 67 64 25 81 50 89 52 64 75 25
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 10 4 40 120 0 47 26 183 85 78 324 0

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 739 715 324 737 715 183 324 0 0 183 0 0
          Stage 1 480 480 - 235 235 - - - - - - -
          Stage 2 259 235 - 502 480 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 333 356 717 334 356 859 1236 - - 1392 - -
          Stage 1 567 554 - 768 710 - - - - - - -
          Stage 2 746 710 - 552 554 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 297 329 717 294 329 859 1236 - - 1392 - -
Mov Cap-2 Maneuver 297 329 - 294 329 - - - - - - -
          Stage 1 555 523 - 752 695 - - - - - - -
          Stage 2 690 695 - 488 523 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 12.2 21 0.7 1.5
HCM LOS B C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1236 - - 297 648 294 859 1392 - -
HCM Lane V/C Ratio 0.021 - - 0.033 0.068 0.409 0.055 0.056 - -
HCM Control Delay (s) 8 - - 17.5 11 25.5 9.4 7.7 - -
HCM Lane LOS A - - C B D A A - -
HCM 95th %tile Q(veh) 0.1 - - 0.1 0.2 1.9 0.2 0.2 - -



HCM 2010 TWSC 2018 Background + Project PM.syn
4: Mountain View Blvd & Ridge View Road 5/23/2016

2018 Background + Project PM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 4.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 1 0 21 61 3 40 37 251 67 29 195 4
Future Vol, veh/h 1 0 21 61 3 40 37 251 67 29 195 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 125 - - 200 - - 75 - 0 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 25 25 68 61 75 68 69 92 54 79 89 33
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 4 0 31 100 4 59 54 273 124 37 219 12

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 710 679 225 694 685 273 231 0 0 273 0 0
          Stage 1 299 299 - 380 380 - - - - - - -
          Stage 2 411 380 - 314 305 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 348 374 814 357 371 766 1337 - - 1290 - -
          Stage 1 710 666 - 642 614 - - - - - - -
          Stage 2 618 614 - 697 662 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 302 349 814 326 346 766 1337 - - 1290 - -
Mov Cap-2 Maneuver 302 349 - 326 346 - - - - - - -
          Stage 1 681 647 - 616 589 - - - - - - -
          Stage 2 544 589 - 651 643 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 10.5 16.9 0.9 1.1
HCM LOS B C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1337 - - 302 814 326 711 1290 - -
HCM Lane V/C Ratio 0.04 - - 0.013 0.038 0.307 0.088 0.028 - -
HCM Control Delay (s) 7.8 - - 17.1 9.6 20.9 10.6 7.9 - -
HCM Lane LOS A - - C A C B A - -
HCM 95th %tile Q(veh) 0.1 - - 0 0.1 1.3 0.3 0.1 - -



HCM 2010 TWSC 2035 Background AM.syn
4: Mountain View Blvd & Ridge View Road 5/23/2016

2035 Background AM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 31.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 10 4 48 96 0 61 24 277 70 83 412 0
Future Vol, veh/h 10 4 48 96 0 61 24 277 70 83 412 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 125 - - 200 - - 75 - 0 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 62 50 67 64 25 81 50 89 52 64 75 25
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 16 8 72 150 0 75 48 311 135 130 549 0

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1254 1216 549 1256 1216 311 549 0 0 311 0 0
          Stage 1 809 809 - 407 407 - - - - - - -
          Stage 2 445 407 - 849 809 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 149 181 535 ~ 148 181 729 1021 - - 1249 - -
          Stage 1 374 394 - 621 597 - - - - - - -
          Stage 2 592 597 - 356 394 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 119 155 535 ~ 109 155 729 1021 - - 1249 - -
Mov Cap-2 Maneuver 119 155 - ~ 109 155 - - - - - - -
          Stage 1 356 353 - 592 569 - - - - - - -
          Stage 2 506 569 - 270 353 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 19.4 195.8 0.8 1.6
HCM LOS C F

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1021 - - 119 429 109 729 1249 - -
HCM Lane V/C Ratio 0.047 - - 0.136 0.186 1.376 0.103 0.104 - -
HCM Control Delay (s) 8.7 - - 39.9 15.3 288.8 10.5 8.2 - -
HCM Lane LOS A - - E C F B A - -
HCM 95th %tile Q(veh) 0.1 - - 0.5 0.7 10.5 0.3 0.3 - -

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



HCM 2010 TWSC 2035 Background PM.syn
4: Mountain View Blvd & Ridge View Road 5/23/2016

2035 Background PM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 10.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 2 0 38 71 6 62 66 433 92 41 329 8
Future Vol, veh/h 2 0 38 71 6 62 66 433 92 41 329 8
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 125 - - 200 - - 75 - 0 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 25 25 68 61 75 68 69 92 54 79 89 33
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 8 0 56 116 8 91 96 471 170 52 370 24

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1198 1148 382 1176 1160 471 394 0 0 471 0 0
          Stage 1 486 486 - 662 662 - - - - - - -
          Stage 2 712 662 - 514 498 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 162 199 665 168 195 593 1165 - - 1091 - -
          Stage 1 563 551 - 451 459 - - - - - - -
          Stage 2 423 459 - 543 544 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 119 174 665 139 170 593 1165 - - 1091 - -
Mov Cap-2 Maneuver 119 174 - 139 170 - - - - - - -
          Stage 1 517 525 - 414 421 - - - - - - -
          Stage 2 322 421 - 474 518 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 14.2 60.3 1.1 1
HCM LOS B F

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1165 - - 119 665 139 494 1091 - -
HCM Lane V/C Ratio 0.082 - - 0.067 0.084 0.837 0.201 0.048 - -
HCM Control Delay (s) 8.4 - - 37.4 10.9 99.7 14.1 8.5 - -
HCM Lane LOS A - - E B F B A - -
HCM 95th %tile Q(veh) 0.3 - - 0.2 0.3 5.3 0.7 0.1 - -



HCM 2010 TWSC 2035 Background + Project AM.syn
4: Mountain View Blvd & Ridge View Road 5/23/2016

2035 Background + Project AM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 43.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 10 4 48 106 0 64 24 282 72 87 418 0
Future Vol, veh/h 10 4 48 106 0 64 24 282 72 87 418 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 125 - - 200 - - 75 - 0 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 62 50 67 64 25 81 50 89 52 64 75 25
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 16 8 72 166 0 79 48 317 138 136 557 0

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1281 1242 557 1282 1242 317 557 0 0 317 0 0
          Stage 1 829 829 - 413 413 - - - - - - -
          Stage 2 452 413 - 869 829 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 142 175 530 ~ 142 175 724 1014 - - 1243 - -
          Stage 1 365 385 - 616 594 - - - - - - -
          Stage 2 587 594 - 347 385 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 112 148 530 ~ 104 148 724 1014 - - 1243 - -
Mov Cap-2 Maneuver 112 148 - ~ 104 148 - - - - - - -
          Stage 1 348 343 - 587 566 - - - - - - -
          Stage 2 498 566 - 261 343 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 20 260.2 0.8 1.6
HCM LOS C F

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1014 - - 112 421 104 724 1243 - -
HCM Lane V/C Ratio 0.047 - - 0.144 0.189 1.593 0.109 0.109 - -
HCM Control Delay (s) 8.7 - - 42.5 15.5$ 379.3 10.6 8.3 - -
HCM Lane LOS A - - E C F B A - -
HCM 95th %tile Q(veh) 0.1 - - 0.5 0.7 12.6 0.4 0.4 - -

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



HCM 2010 TWSC 2035 Background + Project PM.syn
4: Mountain View Blvd & Ridge View Road 5/23/2016

2035 Background + Project PM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 17.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 2 0 38 85 6 67 66 440 94 46 336 8
Future Vol, veh/h 2 0 38 85 6 67 66 440 94 46 336 8
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 125 - - 200 - - 75 - 0 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 25 25 68 61 75 68 69 92 54 79 89 33
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 8 0 56 139 8 99 96 478 174 58 378 24

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1229 1176 390 1204 1188 478 402 0 0 478 0 0
          Stage 1 506 506 - 670 670 - - - - - - -
          Stage 2 723 670 - 534 518 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 155 191 658 161 188 587 1157 - - 1084 - -
          Stage 1 549 540 - 446 455 - - - - - - -
          Stage 2 417 455 - 530 533 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 112 166 658 ~ 132 163 587 1157 - - 1084 - -
Mov Cap-2 Maneuver 112 166 - ~ 132 163 - - - - - - -
          Stage 1 503 511 - 409 417 - - - - - - -
          Stage 2 312 417 - 459 504 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 14.6 96.5 1.1 1.1
HCM LOS B F

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1157 - - 112 658 132 491 1084 - -
HCM Lane V/C Ratio 0.083 - - 0.071 0.085 1.056 0.217 0.054 - -
HCM Control Delay (s) 8.4 - - 39.6 11 159.3 14.4 8.5 - -
HCM Lane LOS A - - E B F B A - -
HCM 95th %tile Q(veh) 0.3 - - 0.2 0.3 7.7 0.8 0.2 - -

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



HCM 2010 TWSC 2015 Existing AM.syn
5: Mountain View Blvd & Village Vista Drive 10/30/2015

2015 Existing AM  10/22/2014 Synchro 8 Report
Page 1

Intersection
Int Delay, s/veh 2.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 25 0 45 0 0 0 53 152 0 0 225 30
Future Vol, veh/h 25 0 45 0 0 0 53 152 0 0 225 30
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 200 - - - - 50 200 - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 62 25 75 92 25 92 74 81 92 79 68 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 40 0 60 0 0 0 72 188 0 0 331 33

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 584 678 182 496 694 94 363 0 0 188 0 0
          Stage 1 347 347 - 331 331 - - - - - - -
          Stage 2 237 331 - 165 363 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 395 373 829 457 365 944 1192 - - 1384 - -
          Stage 1 642 633 - 656 644 - - - - - - -
          Stage 2 745 644 - 821 623 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 377 350 829 404 343 944 1192 - - 1384 - -
Mov Cap-2 Maneuver 377 350 - 404 343 - - - - - - -
          Stage 1 603 633 - 616 605 - - - - - - -
          Stage 2 700 605 - 762 623 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 12.1 0 2.3 0
HCM LOS B A

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1192 - - 377 829 - - 1384 - -
HCM Lane V/C Ratio 0.06 - - 0.107 0.072 - - - - -
HCM Control Delay (s) 8.2 - - 15.7 9.7 0 0 0 - -
HCM Lane LOS A - - C A A A A - -
HCM 95th %tile Q(veh) 0.2 - - 0.4 0.2 - - 0 - -



HCM 2010 TWSC 2015 Existing PM.syn
5: Mountain View Blvd & Village Vista Drive 10/30/2015

2015 Existing PM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 4.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 67 0 73 0 0 0 72 210 0 0 159 50
Future Vol, veh/h 67 0 73 0 0 0 72 210 0 0 159 50
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 200 - - - - 50 200 - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 73 25 87 92 25 92 64 94 92 85 73 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 92 0 84 0 0 0 113 223 0 0 218 54

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 582 693 136 557 720 112 272 0 0 223 0 0
          Stage 1 245 245 - 448 448 - - - - - - -
          Stage 2 337 448 - 109 272 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 396 365 888 413 352 920 1288 - - 1343 - -
          Stage 1 737 702 - 560 571 - - - - - - -
          Stage 2 651 571 - 885 683 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 369 333 888 349 321 920 1288 - - 1343 - -
Mov Cap-2 Maneuver 369 333 - 349 321 - - - - - - -
          Stage 1 672 702 - 511 521 - - - - - - -
          Stage 2 594 521 - 801 683 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 13.9 0 2.7 0
HCM LOS B A

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1288 - - 369 888 - - 1343 - -
HCM Lane V/C Ratio 0.087 - - 0.249 0.094 - - - - -
HCM Control Delay (s) 8.1 - - 18 9.5 0 0 0 - -
HCM Lane LOS A - - C A A A A - -
HCM 95th %tile Q(veh) 0.3 - - 1 0.3 - - 0 - -



HCM 2010 TWSC 2018 Background AM.syn
5: Mountain View Blvd & Village Vista Drive 5/23/2016

2018 Background AM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 3.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 28 0 50 62 0 0 59 185 0 16 272 33
Future Vol, veh/h 28 0 50 62 0 0 59 185 0 16 272 33
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 200 - - - - 50 200 - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 62 25 75 92 25 92 74 81 92 79 68 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 45 0 67 67 0 0 80 228 0 20 400 36

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 732 846 218 629 864 114 436 0 0 228 0 0
          Stage 1 458 458 - 388 388 - - - - - - -
          Stage 2 274 388 - 241 476 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 309 298 786 367 291 917 1120 - - 1337 - -
          Stage 1 552 565 - 607 607 - - - - - - -
          Stage 2 709 607 - 741 555 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 289 273 786 314 266 917 1120 - - 1337 - -
Mov Cap-2 Maneuver 289 273 - 314 266 - - - - - - -
          Stage 1 513 557 - 564 564 - - - - - - -
          Stage 2 658 564 - 668 547 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 14 19.6 2.2 0.3
HCM LOS B C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1120 - - 289 786 314 - 1337 - -
HCM Lane V/C Ratio 0.071 - - 0.156 0.085 0.215 - 0.015 - -
HCM Control Delay (s) 8.5 - - 19.8 10 19.6 0 7.7 - -
HCM Lane LOS A - - C B C A A - -
HCM 95th %tile Q(veh) 0.2 - - 0.5 0.3 0.8 - 0 - -



HCM 2010 TWSC 2018 Background PM.syn
5: Mountain View Blvd & Village Vista Drive 5/23/2016

2018 Background PM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 5.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 74 0 81 49 0 0 80 272 0 11 190 55
Future Vol, veh/h 74 0 81 49 0 0 80 272 0 11 190 55
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 200 - - - - 50 200 - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 73 25 87 92 25 92 64 94 92 85 73 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 101 0 93 53 0 0 125 289 0 13 260 60

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 711 855 160 695 885 145 320 0 0 289 0 0
          Stage 1 316 316 - 539 539 - - - - - - -
          Stage 2 395 539 - 156 346 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 320 294 857 329 282 876 1237 - - 1270 - -
          Stage 1 670 654 - 494 520 - - - - - - -
          Stage 2 602 520 - 831 634 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 293 262 857 268 251 876 1237 - - 1270 - -
Mov Cap-2 Maneuver 293 262 - 268 251 - - - - - - -
          Stage 1 602 647 - 444 467 - - - - - - -
          Stage 2 541 467 - 733 628 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 16.9 21.7 2.5 0.3
HCM LOS C C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1237 - - 293 857 268 - 1270 - -
HCM Lane V/C Ratio 0.101 - - 0.346 0.109 0.199 - 0.01 - -
HCM Control Delay (s) 8.2 - - 23.6 9.7 21.7 0 7.9 - -
HCM Lane LOS A - - C A C A A - -
HCM 95th %tile Q(veh) 0.3 - - 1.5 0.4 0.7 - 0 - -



HCM 2010 TWSC 2018 Background + Project AM.syn
5: Mountain View Blvd & Village Vista Drive 5/23/2016

2018 Background + Project AM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 13.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 28 0 50 193 0 12 59 179 65 57 247 33
Future Vol, veh/h 28 0 50 193 0 12 59 179 65 57 247 33
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 200 - - - - 50 200 - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 62 25 75 92 25 92 74 81 92 79 68 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 45 0 67 210 0 13 80 221 71 72 363 36

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 795 976 200 742 959 146 399 0 0 292 0 0
          Stage 1 525 525 - 416 416 - - - - - - -
          Stage 2 270 451 - 326 543 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 278 250 808 304 256 875 1156 - - 1267 - -
          Stage 1 504 528 - 585 590 - - - - - - -
          Stage 2 713 569 - 661 518 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 248 219 808 253 225 875 1156 - - 1267 - -
Mov Cap-2 Maneuver 248 219 - 253 225 - - - - - - -
          Stage 1 469 498 - 545 549 - - - - - - -
          Stage 2 654 530 - 572 489 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 15.1 60 1.8 1.2
HCM LOS C F

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1156 - - 248 808 253 875 1267 - -
HCM Lane V/C Ratio 0.069 - - 0.182 0.083 0.829 0.015 0.057 - -
HCM Control Delay (s) 8.3 - - 22.7 9.9 63.2 9.2 8 - -
HCM Lane LOS A - - C A F A A - -
HCM 95th %tile Q(veh) 0.2 - - 0.7 0.3 6.6 0 0.2 - -



HCM 2010 TWSC 2018 Background + Project PM.syn
5: Mountain View Blvd & Village Vista Drive 5/23/2016

2018 Background + Project PM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 29.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 74 0 81 232 0 32 80 248 91 38 185 55
Future Vol, veh/h 74 0 81 232 0 32 80 248 91 38 185 55
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 200 - - - - 50 200 - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 73 25 87 92 25 92 64 94 92 85 73 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 101 0 93 252 0 35 125 264 99 45 253 60

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 755 986 157 779 966 181 313 0 0 363 0 0
          Stage 1 373 373 - 563 563 - - - - - - -
          Stage 2 382 613 - 216 403 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 298 246 861 286 253 831 1244 - - 1192 - -
          Stage 1 620 617 - 478 507 - - - - - - -
          Stage 2 612 481 - 766 598 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 256 213 861 ~ 229 219 831 1244 - - 1192 - -
Mov Cap-2 Maneuver 256 213 - ~ 229 219 - - - - - - -
          Stage 1 558 594 - 430 456 - - - - - - -
          Stage 2 527 433 - 657 575 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 19.2 119.4 2.1 1
HCM LOS C F

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1244 - - 256 861 229 831 1192 - -
HCM Lane V/C Ratio 0.1 - - 0.396 0.108 1.101 0.042 0.038 - -
HCM Control Delay (s) 8.2 - - 28 9.7 134.6 9.5 8.1 - -
HCM Lane LOS A - - D A F A A - -
HCM 95th %tile Q(veh) 0.3 - - 1.8 0.4 11.3 0.1 0.1 - -

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



HCM 2010 TWSC 2035 Background AM.syn
5: Mountain View Blvd & Village Vista Drive 5/23/2016

2035 Background AM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 9.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 50 0 90 62 0 0 105 318 0 16 471 60
Future Vol, veh/h 50 0 90 62 0 0 105 318 0 16 471 60
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 200 - - - - 50 200 - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 62 25 75 92 25 92 74 81 92 79 68 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 81 0 120 67 0 0 142 393 0 20 693 65

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1246 1442 379 1063 1474 196 758 0 0 393 0 0
          Stage 1 766 766 - 676 676 - - - - - - -
          Stage 2 480 676 - 387 798 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 130 131 619 177 125 812 849 - - 1162 - -
          Stage 1 361 410 - 409 451 - - - - - - -
          Stage 2 536 451 - 608 396 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 112 107 619 123 102 812 849 - - 1162 - -
Mov Cap-2 Maneuver 112 107 - 123 102 - - - - - - -
          Stage 1 301 403 - 341 376 - - - - - - -
          Stage 2 446 376 - 482 389 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 45.1 65.1 2.7 0.2
HCM LOS E F

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 849 - - 112 619 123 - 1162 - -
HCM Lane V/C Ratio 0.167 - - 0.72 0.194 0.548 - 0.017 - -
HCM Control Delay (s) 10.1 - - 94.1 12.2 65.1 0 8.2 - -
HCM Lane LOS B - - F B F A A - -
HCM 95th %tile Q(veh) 0.6 - - 3.9 0.7 2.6 - 0.1 - -
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Intersection
Int Delay, s/veh 47.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 133 0 145 49 0 0 143 457 0 11 330 99
Future Vol, veh/h 133 0 145 49 0 0 143 457 0 11 330 99
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 200 - - - - 50 200 - - 75 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 73 25 87 92 25 92 64 94 92 85 73 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 182 0 167 53 0 0 223 486 0 13 452 108

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1222 1465 280 1185 1519 243 560 0 0 486 0 0
          Stage 1 532 532 - 933 933 - - - - - - -
          Stage 2 690 933 - 252 586 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver ~ 136 127 717 144 118 758 1007 - - 1073 - -
          Stage 1 499 524 - 286 343 - - - - - - -
          Stage 2 401 343 - 730 495 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver ~ 112 98 717 91 91 758 1007 - - 1073 - -
Mov Cap-2 Maneuver ~ 112 98 - 91 91 - - - - - - -
          Stage 1 388 518 - 223 267 - - - - - - -
          Stage 2 312 267 - 554 489 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 207.3 89.5 3 0.2
HCM LOS F F

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1007 - - 112 717 91 - 1073 - -
HCM Lane V/C Ratio 0.222 - - 1.627 0.232 0.585 - 0.012 - -
HCM Control Delay (s) 9.6 - -$ 386.5 11.5 89.5 0 8.4 - -
HCM Lane LOS A - - F B F A A - -
HCM 95th %tile Q(veh) 0.8 - - 13.7 0.9 2.7 - 0 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 50 0 90 193 0 12 105 312 65 57 446 60
Future Volume (veh/h) 50 0 90 193 0 12 105 312 65 57 446 60
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 81 0 120 210 0 13 142 385 71 72 656 65
Adj No. of Lanes 1 1 0 1 1 1 1 2 0 1 2 0
Peak Hour Factor 0.62 0.25 0.75 0.92 0.25 0.92 0.74 0.81 0.92 0.79 0.68 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 419 0 401 309 472 401 507 1809 331 632 1908 189
Arrive On Green 0.25 0.00 0.25 0.25 0.00 0.25 0.05 0.61 0.61 0.03 0.59 0.59
Sat Flow, veh/h 1395 0 1583 1266 1863 1583 1774 2989 547 1774 3254 322
Grp Volume(v), veh/h 81 0 120 210 0 13 142 227 229 72 356 365
Grp Sat Flow(s),veh/h/ln 1395 0 1583 1266 1863 1583 1774 1770 1766 1774 1770 1806
Q Serve(g_s), s 5.1 0.0 6.7 17.7 0.0 0.7 3.5 6.4 6.5 1.8 11.5 11.5
Cycle Q Clear(g_c), s 5.1 0.0 6.7 24.4 0.0 0.7 3.5 6.4 6.5 1.8 11.5 11.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.31 1.00 0.18
Lane Grp Cap(c), veh/h 419 0 401 309 472 401 507 1071 1069 632 1038 1059
V/C Ratio(X) 0.19 0.00 0.30 0.68 0.00 0.03 0.28 0.21 0.21 0.11 0.34 0.34
Avail Cap(c_a), veh/h 573 0 576 448 677 576 659 1071 1069 687 1038 1059
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 32.6 0.0 33.2 43.0 0.0 30.9 8.6 9.8 9.9 8.4 11.8 11.8
Incr Delay (d2), s/veh 0.2 0.0 0.4 2.6 0.0 0.0 0.3 0.5 0.5 0.1 0.9 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.0 0.0 3.0 6.4 0.0 0.3 1.7 3.2 3.3 0.9 5.8 5.9
LnGrp Delay(d),s/veh 32.8 0.0 33.6 45.7 0.0 30.9 8.9 10.3 10.3 8.5 12.7 12.7
LnGrp LOS C C D C A B B A B B
Approach Vol, veh/h 201 223 598 793
Approach Delay, s/veh 33.3 44.8 10.0 12.3
Approach LOS C D A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 7.6 70.6 31.9 9.6 68.5 31.9
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 7.0 51.0 40.0 15.0 43.0 40.0
Max Q Clear Time (g_c+I1), s 3.8 8.5 8.7 5.5 13.5 26.4
Green Ext Time (p_c), s 0.0 8.8 1.8 0.2 8.2 1.5

Intersection Summary
HCM 2010 Ctrl Delay 17.8
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary 2035 Background + Project PM.syn
5: Mountain View Blvd & Village Vista Drive 5/23/2016

2035 Background + Project PM  10/22/2014 Synchro 9 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 133 0 145 232 0 32 143 433 91 38 325 99
Future Volume (veh/h) 133 0 145 232 0 32 143 433 91 38 325 99
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 182 0 167 252 0 35 223 461 99 45 445 108
Adj No. of Lanes 1 1 0 1 1 1 1 2 0 1 2 0
Peak Hour Factor 0.73 0.25 0.87 0.92 0.25 0.92 0.64 0.94 0.92 0.85 0.73 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 502 0 505 355 594 505 546 1582 338 501 1388 334
Arrive On Green 0.32 0.00 0.32 0.32 0.00 0.32 0.08 0.54 0.54 0.03 0.49 0.49
Sat Flow, veh/h 1368 0 1583 1214 1863 1583 1774 2904 620 1774 2830 682
Grp Volume(v), veh/h 182 0 167 252 0 35 223 280 280 45 277 276
Grp Sat Flow(s),veh/h/ln 1368 0 1583 1214 1863 1583 1774 1770 1753 1774 1770 1742
Q Serve(g_s), s 11.5 0.0 8.8 22.0 0.0 1.7 6.5 9.4 9.5 1.4 10.4 10.5
Cycle Q Clear(g_c), s 11.5 0.0 8.8 30.8 0.0 1.7 6.5 9.4 9.5 1.4 10.4 10.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.35 1.00 0.39
Lane Grp Cap(c), veh/h 502 0 505 355 594 505 546 964 955 501 868 855
V/C Ratio(X) 0.36 0.00 0.33 0.71 0.00 0.07 0.41 0.29 0.29 0.09 0.32 0.32
Avail Cap(c_a), veh/h 637 0 662 475 779 662 740 964 955 518 868 855
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.4 0.0 28.5 40.2 0.0 26.1 11.5 13.5 13.6 13.2 16.9 17.0
Incr Delay (d2), s/veh 0.4 0.0 0.4 3.2 0.0 0.1 0.5 0.8 0.8 0.1 1.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.4 0.0 3.9 7.7 0.0 0.7 3.2 4.8 4.8 0.7 5.3 5.3
LnGrp Delay(d),s/veh 29.9 0.0 28.9 43.4 0.0 26.1 12.0 14.3 14.3 13.3 17.9 18.0
LnGrp LOS C C D C B B B B B B
Approach Vol, veh/h 349 287 783 598
Approach Delay, s/veh 29.4 41.3 13.7 17.6
Approach LOS C D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 7.0 63.9 39.1 13.0 58.0 39.1
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 4.0 48.0 46.0 21.0 31.0 46.0
Max Q Clear Time (g_c+I1), s 3.4 11.5 13.5 8.5 12.5 32.8
Green Ext Time (p_c), s 0.0 8.0 2.8 0.5 6.5 2.3

Intersection Summary
HCM 2010 Ctrl Delay 21.5
HCM 2010 LOS C
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Intersection
Int Delay, s/veh 0.8

Movement EBL EBT WBT WBR SBL SBR
Traffic Vol, veh/h 153 1003 1056 236 0 160
Future Vol, veh/h 153 1003 1056 236 0 160
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Free
Storage Length 100 - - 0 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 166 1090 1148 257 0 174

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1148 0 - 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 4.12 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 2.218 - - - - -
Pot Cap-1 Maneuver 609 - - - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 609 - - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

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

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 609 - - - -
HCM Lane V/C Ratio 0.273 - - - -
HCM Control Delay (s) 13.1 - - - 0
HCM Lane LOS B - - - A
HCM 95th %tile Q(veh) 1.1 - - - -
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Intersection
Int Delay, s/veh 1.4

Movement EBL EBT WBT WBR SBL SBR
Traffic Vol, veh/h 276 1448 969 298 0 319
Future Vol, veh/h 276 1448 969 298 0 319
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Free
Storage Length 100 - - 0 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 300 1574 1053 324 0 347

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1053 0 - 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 4.12 - - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 2.218 - - - - -
Pot Cap-1 Maneuver 661 - - - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 661 - - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB SB
HCM Control Delay, s 2.4 0 0
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 661 - - - -
HCM Lane V/C Ratio 0.454 - - - -
HCM Control Delay (s) 14.9 - - - 0
HCM Lane LOS B - - - A
HCM 95th %tile Q(veh) 2.4 - - - -
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 153 1808 1922 236 0 160
Future Volume (Veh/h) 153 1808 1922 236 0 160
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 166 1965 2089 257 0 174
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1072
pX, platoon unblocked 0.64 0.64 0.64
vC, conflicting volume 2346 3076 696
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1152 2287 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 57 100 75
cM capacity (veh/h) 387 12 698

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 WB 4 SB 1
Volume Total 166 655 655 655 696 696 696 257 174
Volume Left 166 0 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 0 257 174
cSH 387 1700 1700 1700 1700 1700 1700 1700 698
Volume to Capacity 0.43 0.39 0.39 0.39 0.41 0.41 0.41 0.15 0.25
Queue Length 95th (ft) 52 0 0 0 0 0 0 0 25
Control Delay (s) 21.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.9
Lane LOS C B
Approach Delay (s) 1.6 0.0 11.9
Approach LOS B

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 53.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 276 2447 1756 298 0 319
Future Volume (Veh/h) 276 2447 1756 298 0 319
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 300 2660 1909 324 0 347
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1032
pX, platoon unblocked 0.68 0.68 0.68
vC, conflicting volume 2233 3396 636
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1156 2871 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 26 100 53
cM capacity (veh/h) 407 2 735

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 WB 4 SB 1
Volume Total 300 887 887 887 636 636 636 324 347
Volume Left 300 0 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 0 324 347
cSH 407 1700 1700 1700 1700 1700 1700 1700 735
Volume to Capacity 0.74 0.52 0.52 0.52 0.37 0.37 0.37 0.19 0.47
Queue Length 95th (ft) 146 0 0 0 0 0 0 0 64
Control Delay (s) 34.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.2
Lane LOS D B
Approach Delay (s) 3.5 0.0 14.2
Approach LOS B

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 60.3% ICU Level of Service B
Analysis Period (min) 15
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Intersection
Int Delay, s/veh 2.4

Movement EBT EBR WBL WBT NBL NBR
Traffic Vol, veh/h 98 8 35 87 11 29
Future Vol, veh/h 98 8 35 87 11 29
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 107 9 38 95 12 32

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 115 0 282 111
          Stage 1 - - - - 111 -
          Stage 2 - - - - 171 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1474 - 708 942
          Stage 1 - - - - 914 -
          Stage 2 - - - - 859 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1474 - 690 942
Mov Cap-2 Maneuver - - - - 711 -
          Stage 1 - - - - 914 -
          Stage 2 - - - - 837 -

Approach EB WB NB
HCM Control Delay, s 0 2.2 9.3
HCM LOS A

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 711 942 - - 1474 -
HCM Lane V/C Ratio 0.017 0.033 - - 0.026 -
HCM Control Delay (s) 10.2 9 - - 7.5 -
HCM Lane LOS B A - - A -
HCM 95th %tile Q(veh) 0.1 0.1 - - 0.1 -
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Intersection
Int Delay, s/veh 3.3

Movement EBT EBR WBL WBT NBL NBR
Traffic Vol, veh/h 100 13 51 109 23 59
Future Vol, veh/h 100 13 51 109 23 59
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 109 14 55 118 25 64

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 123 0 345 116
          Stage 1 - - - - 116 -
          Stage 2 - - - - 229 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1464 - 652 936
          Stage 1 - - - - 909 -
          Stage 2 - - - - 809 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1464 - 628 936
Mov Cap-2 Maneuver - - - - 663 -
          Stage 1 - - - - 909 -
          Stage 2 - - - - 779 -

Approach EB WB NB
HCM Control Delay, s 0 2.4 9.5
HCM LOS A

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 663 936 - - 1464 -
HCM Lane V/C Ratio 0.038 0.069 - - 0.038 -
HCM Control Delay (s) 10.6 9.1 - - 7.6 -
HCM Lane LOS B A - - A -
HCM 95th %tile Q(veh) 0.1 0.2 - - 0.1 -
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Intersection
Int Delay, s/veh 1.8

Movement EBT EBR WBL WBT NBL NBR
Traffic Vol, veh/h 143 8 35 139 11 29
Future Vol, veh/h 143 8 35 139 11 29
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 155 9 38 151 12 32

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 164 0 387 160
          Stage 1 - - - - 160 -
          Stage 2 - - - - 227 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1414 - 616 885
          Stage 1 - - - - 869 -
          Stage 2 - - - - 811 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1414 - 599 885
Mov Cap-2 Maneuver - - - - 649 -
          Stage 1 - - - - 869 -
          Stage 2 - - - - 789 -

Approach EB WB NB
HCM Control Delay, s 0 1.5 9.6
HCM LOS A

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 649 885 - - 1414 -
HCM Lane V/C Ratio 0.018 0.036 - - 0.027 -
HCM Control Delay (s) 10.7 9.2 - - 7.6 -
HCM Lane LOS B A - - A -
HCM 95th %tile Q(veh) 0.1 0.1 - - 0.1 -
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Intersection
Int Delay, s/veh 2.8

Movement EBT EBR WBL WBT NBL NBR
Traffic Vol, veh/h 141 13 51 145 23 59
Future Vol, veh/h 141 13 51 145 23 59
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 153 14 55 158 25 64

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 167 0 428 160
          Stage 1 - - - - 160 -
          Stage 2 - - - - 268 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1411 - 584 885
          Stage 1 - - - - 869 -
          Stage 2 - - - - 777 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1411 - 561 885
Mov Cap-2 Maneuver - - - - 618 -
          Stage 1 - - - - 869 -
          Stage 2 - - - - 747 -

Approach EB WB NB
HCM Control Delay, s 0 2 9.9
HCM LOS A

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 618 885 - - 1411 -
HCM Lane V/C Ratio 0.04 0.072 - - 0.039 -
HCM Control Delay (s) 11.1 9.4 - - 7.7 -
HCM Lane LOS B A - - A -
HCM 95th %tile Q(veh) 0.1 0.2 - - 0.1 -
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Intersection
Int Delay, s/veh 0.5

Movement EBT EBR WBL WBT NBL NBR
Traffic Vol, veh/h 95 4 4 89 4 3
Future Vol, veh/h 95 4 4 89 4 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 103 4 4 97 4 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 108 0 210 105
          Stage 1 - - - - 105 -
          Stage 2 - - - - 105 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1483 - 778 949
          Stage 1 - - - - 919 -
          Stage 2 - - - - 919 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1483 - 776 949
Mov Cap-2 Maneuver - - - - 773 -
          Stage 1 - - - - 919 -
          Stage 2 - - - - 917 -

Approach EB WB NB
HCM Control Delay, s 0 0.3 9.3
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 840 - - 1483 -
HCM Lane V/C Ratio 0.009 - - 0.003 -
HCM Control Delay (s) 9.3 - - 7.4 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 0.8

Movement EBT EBR WBL WBT NBL NBR
Traffic Vol, veh/h 87 6 6 106 9 6
Future Vol, veh/h 87 6 6 106 9 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 95 7 7 115 10 7

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 101 0 226 98
          Stage 1 - - - - 98 -
          Stage 2 - - - - 128 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1491 - 762 958
          Stage 1 - - - - 926 -
          Stage 2 - - - - 898 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1491 - 758 958
Mov Cap-2 Maneuver - - - - 760 -
          Stage 1 - - - - 926 -
          Stage 2 - - - - 894 -

Approach EB WB NB
HCM Control Delay, s 0 0.4 9.4
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 828 - - 1491 -
HCM Lane V/C Ratio 0.02 - - 0.004 -
HCM Control Delay (s) 9.4 - - 7.4 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.1 - - 0 -
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Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Traffic Vol, veh/h 140 4 4 141 4 3
Future Vol, veh/h 140 4 4 141 4 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 152 4 4 153 4 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 157 0 316 154
          Stage 1 - - - - 154 -
          Stage 2 - - - - 162 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1423 - 677 892
          Stage 1 - - - - 874 -
          Stage 2 - - - - 867 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1423 - 675 892
Mov Cap-2 Maneuver - - - - 705 -
          Stage 1 - - - - 874 -
          Stage 2 - - - - 865 -

Approach EB WB NB
HCM Control Delay, s 0 0.2 9.7
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 775 - - 1423 -
HCM Lane V/C Ratio 0.01 - - 0.003 -
HCM Control Delay (s) 9.7 - - 7.5 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 0.6

Movement EBT EBR WBL WBT NBL NBR
Traffic Vol, veh/h 128 6 6 142 9 6
Future Vol, veh/h 128 6 6 142 9 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 139 7 7 154 10 7

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 146 0 309 142
          Stage 1 - - - - 142 -
          Stage 2 - - - - 167 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1436 - 683 906
          Stage 1 - - - - 885 -
          Stage 2 - - - - 863 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1436 - 680 906
Mov Cap-2 Maneuver - - - - 708 -
          Stage 1 - - - - 885 -
          Stage 2 - - - - 859 -

Approach EB WB NB
HCM Control Delay, s 0 0.3 9.7
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 776 - - 1436 -
HCM Lane V/C Ratio 0.021 - - 0.005 -
HCM Control Delay (s) 9.7 - - 7.5 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.1 - - 0 -
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Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Traffic Vol, veh/h 0 20 319 93 0 538
Future Vol, veh/h 0 20 319 93 0 538
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 22 347 101 0 585

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 631 224 0 0 448 0
          Stage 1 397 - - - - -
          Stage 2 234 - - - - -
Critical Hdwy 6.29 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.67 3.32 - - 2.22 -
Pot Cap-1 Maneuver 442 779 - - 1109 -
          Stage 1 626 - - - - -
          Stage 2 745 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 442 779 - - 1109 -
Mov Cap-2 Maneuver 442 - - - - -
          Stage 1 626 - - - - -
          Stage 2 745 - - - - -

Approach WB NB SB
HCM Control Delay, s 9.8 0 0
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 779 1109 -
HCM Lane V/C Ratio - - 0.028 - -
HCM Control Delay (s) - - 9.8 0 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 2010 TWSC 2018 Background + Project PM.syn
12: Mountain View Blvd & RIRO Access 5/23/2016

2018 Background + Project PM  10/22/2014 Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Traffic Vol, veh/h 0 22 494 88 0 565
Future Vol, veh/h 0 22 494 88 0 565
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 24 537 96 0 614

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 831 316 0 0 633 0
          Stage 1 585 - - - - -
          Stage 2 246 - - - - -
Critical Hdwy 6.29 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.67 3.32 - - 2.22 -
Pot Cap-1 Maneuver 340 680 - - 946 -
          Stage 1 504 - - - - -
          Stage 2 734 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 340 680 - - 946 -
Mov Cap-2 Maneuver 340 - - - - -
          Stage 1 504 - - - - -
          Stage 2 734 - - - - -

Approach WB NB SB
HCM Control Delay, s 10.5 0 0
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 680 946 -
HCM Lane V/C Ratio - - 0.035 - -
HCM Control Delay (s) - - 10.5 0 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.1 0 -
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Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Traffic Vol, veh/h 0 20 536 93 0 833
Future Vol, veh/h 0 20 536 93 0 833
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 22 583 101 0 905

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 995 342 0 0 684 0
          Stage 1 633 - - - - -
          Stage 2 362 - - - - -
Critical Hdwy 6.29 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.67 3.32 - - 2.22 -
Pot Cap-1 Maneuver 274 654 - - 905 -
          Stage 1 477 - - - - -
          Stage 2 639 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 274 654 - - 905 -
Mov Cap-2 Maneuver 274 - - - - -
          Stage 1 477 - - - - -
          Stage 2 639 - - - - -

Approach WB NB SB
HCM Control Delay, s 10.7 0 0
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 654 905 -
HCM Lane V/C Ratio - - 0.033 - -
HCM Control Delay (s) - - 10.7 0 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.1 0 -
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Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Traffic Vol, veh/h 0 22 845 88 0 835
Future Vol, veh/h 0 22 845 88 0 835
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 24 918 96 0 908

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1329 507 0 0 1014 0
          Stage 1 966 - - - - -
          Stage 2 363 - - - - -
Critical Hdwy 6.29 6.94 - - 4.14 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 6.04 - - - - -
Follow-up Hdwy 3.67 3.32 - - 2.22 -
Pot Cap-1 Maneuver 176 511 - - 680 -
          Stage 1 322 - - - - -
          Stage 2 638 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 176 511 - - 680 -
Mov Cap-2 Maneuver 176 - - - - -
          Stage 1 322 - - - - -
          Stage 2 638 - - - - -

Approach WB NB SB
HCM Control Delay, s 12.4 0 0
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 511 680 -
HCM Lane V/C Ratio - - 0.047 - -
HCM Control Delay (s) - - 12.4 0 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.1 0 -
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Intersection
Int Delay, s/veh 3.1

Movement EBL EBR NBL NBT SBT SBR
Traffic Vol, veh/h 16 100 63 121 225 31
Future Vol, veh/h 16 100 63 121 225 31
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 0 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 17 109 68 132 245 34

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 529 261 278 0 - 0
          Stage 1 261 - - - - -
          Stage 2 268 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 510 778 1285 - - -
          Stage 1 783 - - - - -
          Stage 2 777 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 483 778 1285 - - -
Mov Cap-2 Maneuver 483 - - - - -
          Stage 1 783 - - - - -
          Stage 2 736 - - - - -

Approach EB NB SB
HCM Control Delay, s 10.7 2.7 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1285 - 483 778 - -
HCM Lane V/C Ratio 0.053 - 0.036 0.14 - -
HCM Control Delay (s) 8 - 12.7 10.4 - -
HCM Lane LOS A - B B - -
HCM 95th %tile Q(veh) 0.2 - 0.1 0.5 - -
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Intersection
Int Delay, s/veh 5.9

Movement EBL EBR NBL NBT SBT SBR
Traffic Vol, veh/h 52 281 120 208 188 52
Future Vol, veh/h 52 281 120 208 188 52
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 0 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 57 305 130 226 204 57

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 720 233 261 0 - 0
          Stage 1 233 - - - - -
          Stage 2 487 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 395 806 1303 - - -
          Stage 1 806 - - - - -
          Stage 2 618 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 356 806 1303 - - -
Mov Cap-2 Maneuver 356 - - - - -
          Stage 1 806 - - - - -
          Stage 2 556 - - - - -

Approach EB NB SB
HCM Control Delay, s 12.9 3 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1303 - 356 806 - -
HCM Lane V/C Ratio 0.1 - 0.159 0.379 - -
HCM Control Delay (s) 8.1 - 17 12.2 - -
HCM Lane LOS A - C B - -
HCM 95th %tile Q(veh) 0.3 - 0.6 1.8 - -
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Intersection
Int Delay, s/veh 2.5

Movement EBL EBR NBL NBT SBT SBR
Traffic Vol, veh/h 16 100 63 211 395 31
Future Vol, veh/h 16 100 63 211 395 31
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 0 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 17 109 68 229 429 34

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 812 446 463 0 - 0
          Stage 1 446 - - - - -
          Stage 2 366 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 348 612 1098 - - -
          Stage 1 645 - - - - -
          Stage 2 702 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 326 612 1098 - - -
Mov Cap-2 Maneuver 326 - - - - -
          Stage 1 645 - - - - -
          Stage 2 659 - - - - -

Approach EB NB SB
HCM Control Delay, s 12.7 2 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1098 - 326 612 - -
HCM Lane V/C Ratio 0.062 - 0.053 0.178 - -
HCM Control Delay (s) 8.5 - 16.7 12.1 - -
HCM Lane LOS A - C B - -
HCM 95th %tile Q(veh) 0.2 - 0.2 0.6 - -
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Intersection
Int Delay, s/veh 5.5

Movement EBL EBR NBL NBT SBT SBR
Traffic Vol, veh/h 52 281 120 360 317 52
Future Vol, veh/h 52 281 120 360 317 52
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 0 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 57 305 130 391 345 57

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1025 373 401 0 - 0
          Stage 1 373 - - - - -
          Stage 2 652 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 260 673 1158 - - -
          Stage 1 696 - - - - -
          Stage 2 518 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 231 673 1158 - - -
Mov Cap-2 Maneuver 231 - - - - -
          Stage 1 696 - - - - -
          Stage 2 460 - - - - -

Approach EB NB SB
HCM Control Delay, s 16.4 2.1 0
HCM LOS C

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1158 - 231 673 - -
HCM Lane V/C Ratio 0.113 - 0.245 0.454 - -
HCM Control Delay (s) 8.5 - 25.6 14.7 - -
HCM Lane LOS A - D B - -
HCM 95th %tile Q(veh) 0.4 - 0.9 2.4 - -
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 365 837 1147 210 351 310
v/c Ratio 1.07 0.30 1.04 0.21 0.70 0.65
Control Delay 102.0 3.7 47.8 4.4 53.2 13.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 102.0 3.7 47.8 4.4 53.2 13.5
Queue Length 50th (ft) ~235 72 ~868 13 123 12
Queue Length 95th (ft) #252 91 m369 m12 155 69
Internal Link Dist (ft) 289 1560 233
Turn Bay Length (ft) 750
Base Capacity (vph) 341 2766 1100 1001 499 478
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 1.07 0.30 1.04 0.21 0.70 0.65

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.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 435 1360 1054 306 347 309
v/c Ratio 1.12 0.53 1.08 0.31 0.70 0.63
Control Delay 113.4 5.4 71.1 4.5 52.9 11.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 113.4 5.4 71.1 4.5 52.9 11.0
Queue Length 50th (ft) ~302 152 ~833 17 121 0
Queue Length 95th (ft) #436 190 m#819 m18 162 65
Internal Link Dist (ft) 289 1600 223
Turn Bay Length (ft) 750
Base Capacity (vph) 390 2565 973 996 499 494
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 1.12 0.53 1.08 0.31 0.70 0.63

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.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 516 1435 2351 541 477
v/c Ratio 0.97 0.37 1.01 0.96 0.65
Control Delay 63.5 4.6 39.1 70.8 26.5
Queue Delay 0.0 0.0 0.0 0.0 0.5
Total Delay 63.5 4.6 39.1 70.8 27.0
Queue Length 50th (ft) 306 102 ~358 201 279
Queue Length 95th (ft) 294 120 #686 #247 352
Internal Link Dist (ft) 289 799 233
Turn Bay Length (ft) 750
Base Capacity (vph) 534 3883 2328 561 735
Starvation Cap Reductn 0 0 0 0 57
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.97 0.37 1.01 0.96 0.70

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.



Queues 2035 Background + Project PM.syn
1: State Highway 7 & Mountain View Blvd 5/23/2016

2035 Background + Project PM  10/22/2014 Synchro 9 Report
Page 1

Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 630 2306 2251 501 470
v/c Ratio 1.05 0.63 1.07 1.00 0.61
Control Delay 83.0 6.0 59.2 85.2 26.2
Queue Delay 0.0 0.0 0.0 0.0 1.0
Total Delay 83.0 6.0 59.2 85.2 27.2
Queue Length 50th (ft) ~437 206 ~620 ~189 261
Queue Length 95th (ft) #570 240 #716 #262 362
Internal Link Dist (ft) 289 740 223
Turn Bay Length (ft) 750
Base Capacity (vph) 598 3686 2112 499 765
Starvation Cap Reductn 0 0 0 0 115
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.05 0.63 1.07 1.00 0.72

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.



Queues 2018 Background + Project AM Imp.syn
2: Sheridan Pkwy & State Highway 7 5/23/2016

2018 Background + Project AM Imp  10/22/2014 Synchro 9 Report
Page 1

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 60 1024 363 1372 237 123 187 220 218
v/c Ratio 0.37 0.90 0.87 0.80 0.65 0.30 0.38 0.49 0.53
Control Delay 23.3 41.0 50.4 28.0 37.1 40.5 8.1 30.9 43.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.3 41.0 50.4 28.0 37.1 40.5 8.1 30.9 43.9
Queue Length 50th (ft) 13 366 188 401 127 77 0 117 139
Queue Length 95th (ft) 14 #468 230 474 97 94 15 151 200
Internal Link Dist (ft) 992 349 838 447
Turn Bay Length (ft) 700 875 275 125 425
Base Capacity (vph) 163 1178 448 1754 371 411 494 460 411
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 0.37 0.87 0.81 0.78 0.64 0.30 0.38 0.48 0.53

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 2018 Background + Project PM Imp.syn
2: Sheridan Pkwy & State Highway 7 5/23/2016

2018 Background + Project PM Imp  10/22/2014 Synchro 9 Report
Page 1

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 124 1438 128 1257 225 170 181 302 296
v/c Ratio 0.66 0.95 0.71 0.83 0.74 0.48 0.42 0.72 0.72
Control Delay 34.0 37.3 40.1 31.5 42.9 45.4 11.1 38.0 49.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.0 37.3 40.1 31.5 42.9 45.4 11.1 38.0 49.4
Queue Length 50th (ft) 32 516 40 389 114 109 9 162 188
Queue Length 95th (ft) 33 #666 #126 487 140 156 48 230 251
Internal Link Dist (ft) 952 349 838 477
Turn Bay Length (ft) 700 875 275 125 425
Base Capacity (vph) 188 1516 180 1516 307 354 434 427 411
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 0.66 0.95 0.71 0.83 0.73 0.48 0.42 0.71 0.72

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 2035 Background + Project AM.syn
2: Sheridan Pkwy & State Highway 7 5/23/2016

2035 Background + Project AM  10/22/2014 Synchro 9 Report
Page 1

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 64 1827 666 2372 308 186 340 321 292 40
v/c Ratio 0.25 0.91 0.89 0.84 0.52 0.24 0.59 0.52 0.43 0.10
Control Delay 11.6 33.2 44.2 23.6 32.9 36.4 12.0 35.9 42.0 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.6 33.2 44.2 23.6 32.9 36.4 12.0 35.9 42.0 0.5
Queue Length 50th (ft) 6 456 182 486 86 57 28 90 97 0
Queue Length 95th (ft) m6 m510 193 535 63 63 30 106 128 0
Internal Link Dist (ft) 992 349 838 447
Turn Bay Length (ft) 700 875 275 125 425 100
Base Capacity (vph) 253 2021 781 2824 588 774 573 621 673 405
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.90 0.85 0.84 0.52 0.24 0.59 0.52 0.43 0.10

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queues 2035 Background + Project PM.syn
2: Sheridan Pkwy & State Highway 7 5/23/2016

2035 Background + Project PM  10/22/2014 Synchro 9 Report
Page 1

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 142 2595 238 2133 305 246 334 384 293 85
v/c Ratio 0.76 1.07 0.85 0.83 0.82 0.48 0.74 1.03 0.57 0.28
Control Delay 74.2 59.3 76.7 24.1 67.0 46.7 42.2 102.2 48.5 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.2 59.3 76.7 24.1 67.0 46.7 42.2 102.2 48.5 10.9
Queue Length 50th (ft) 52 ~745 87 430 110 85 185 ~149 102 0
Queue Length 95th (ft) 52 m#823 #155 503 125 111 241 #228 132 0
Internal Link Dist (ft) 952 349 838 477
Turn Bay Length (ft) 700 875 275 125 425 100
Base Capacity (vph) 187 2435 280 2562 374 514 454 374 518 308
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 1.07 0.85 0.83 0.82 0.48 0.74 1.03 0.57 0.28

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.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues 2035 Background + Project AM.syn
5: Mountain View Blvd & Village Vista Drive 5/23/2016

2035 Background + Project AM  10/22/2014 Synchro 9 Report
Page 1

Lane Group EBL EBT WBL WBR NBL NBT SBL SBT
Lane Group Flow (vph) 81 120 210 13 142 456 72 721
v/c Ratio 0.26 0.20 0.82 0.02 0.28 0.21 0.11 0.35
Control Delay 35.2 0.8 65.0 0.1 10.8 15.5 6.9 13.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.2 0.8 65.0 0.1 10.8 15.5 6.9 13.3
Queue Length 50th (ft) 48 0 142 0 42 91 14 126
Queue Length 95th (ft) 54 0 208 0 m55 m117 32 150
Internal Link Dist (ft) 185 109 430
Turn Bay Length (ft) 200 50 200 75
Base Capacity (vph) 512 777 420 872 579 2167 660 2071
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 3 0 0 0 0 0 33
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.16 0.50 0.01 0.25 0.21 0.11 0.35

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queues 2035 Background + Project PM.syn
5: Mountain View Blvd & Village Vista Drive 5/23/2016

2035 Background + Project PM  10/22/2014 Synchro 9 Report
Page 1

Lane Group EBL EBT WBL WBR NBL NBT SBL SBT
Lane Group Flow (vph) 182 167 252 35 223 560 45 553
v/c Ratio 0.47 0.21 0.88 0.05 0.40 0.28 0.09 0.31
Control Delay 35.7 0.6 66.6 0.2 15.2 21.4 10.1 17.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.7 0.6 66.6 0.2 15.2 21.4 10.1 17.6
Queue Length 50th (ft) 107 0 170 0 86 142 10 107
Queue Length 95th (ft) 117 0 240 0 m102 m166 29 150
Internal Link Dist (ft) 127 130 414
Turn Bay Length (ft) 200 50 200 75
Base Capacity (vph) 589 937 437 862 655 1988 528 1773
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 4
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.18 0.58 0.04 0.34 0.28 0.09 0.31

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Kimley-Horn and Associates, Inc.
096530000 – Vista Ridge Commercial

APPENDIX F

Conceptual Site Plan



N89°38'37"W 2637.07'
SOUTH LINE OF THE SW 1/4 OF SECTION 33, T.1N., R.68W., OF THE 6TH P.M.

CITY AND COUNTY OF BROOMFIELD

COUNTY OF WELD

30' ACCESS EASEMENT

10' UNITED POWER, INC.
UTILITY EASEMENT
(REC. NO. 3108688) 30.50' UTILITY EASEMENT

50' FARMERS RESERVOIR
IRRIGATION COMPANY EASEMENT

(REC. NO. 2893921)

30' UTILITY EASEMENT
10'

30' ACCESS EASEMENT
10' UTILITY EASEMENT

EASEMENT 18' ACCESS

20' UNITED POWER, INC.
UTILITY EASEMENT
(REC. NO. 1070363)
(REC. NO. 3023992)

SIGN EASEMENT

10' UNITED POWER EASEMENT
(REC. NO. 3590554)

10' UNITED POWER
EASEMENT (REC
NO. 3108688)

20' LANDSCAPE EASEMENT
(BY PLAT REC NO. 2903870)

8' UTILITY EASEMENT
(REC. NO. 2903870)

20' UTILITY EASEMENT
(REC. NO. 3590554)

50' ACCESS &
UTILITY EASEMENT
(REC. NO. 3590554)

10' UNITED POWER EASEMENT
(REC. NO. 3590554)

30' ACCESS &
UTILITY EASEMENT
(REC. NO. 3590554)

10' ACCESS &
UTILITY EASEMENT
(REC. NO. 3590554)

30' ACCESS &
UTILITY EASEMENT
(REC. NO. 3590554)

30' ACCESS &
UTILITY EASEMENT
(REC. NO. 3590554)

30' ACCESS &
UTILITY EASEMENT
(REC. NO. 3590554)

10' UNITED POWER EASEMENT
(REC. NO. 3590554)

30' LANDSCAPE &
UTILITY EASEMENT
(REC. NO. 3590554)

20' UNITED POWER R.O.W.
(REC. NO. 3023992)
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RIDGEVIEW DRIVE
(60' PUBLIC R.O.W.)

SCHEDULE
CURB AND GUTTER TO REMAIN1

#

THESE PLANS ARE AN INSTRUMENT OF
SERVICE AND ARE THE PROPERTY OF
GALLOWAY, AND MAY NOT BE DUPLICATED,
DISCLOSED, OR REPRODUCED WITHOUT
THE WRITTEN CONSENT OF GALLOWAY.
COPYRIGHTS AND INFRINGEMENTS WILL
BE ENFORCED AND PROSECUTED.

6162 S. Willow Drive, Suite 320
Greenwood Village, CO 80111
303.770.8884 O
www.gallowayUS.com
C 2015. Galloway & Company, Inc.  All Rights Reserved
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FUTURE RESIDENTIAL
(BY OTHERS)

PROPOSED 8' WIDE SIDEWALK TO BE DEVELOPED WITH EACH PADS.2

PROPOSED RETAINING WALL SEE SHEET C7.13

PROPOSED 10' TYPE R INLET4

PROPOSED DETENTION POND - SEE SHEET C_._5

EXISTING DETENTION POND - SEE SHEET C_._6

EXISTING ASPHALT TO REMAIN - SEE SHEET C_._7

PROPOSED ASPHALT - SEE SHEET C_._8

PROPOSED CURB & GUTTER - SEE DETAIL ___ , SHEET C_._ (1' PAN 6" VERTICAL)9

KRL

PJD

SITE PLAN

C1.1

CAUTION - NOTICE TO CONTRACTOR
1. ALL UTILITY LOCATIONS SHOWN ARE BASED ON

MAPS PROVIDED BY THE APPROPRIATE UTILITY
COMPANY AND FIELD SURFACE EVIDENCE AT THE
TIME OF SURVEY AND IS TO BE CONSIDERED AN
APPROXIMATE LOCATION ONLY.  IT IS THE
CONTRACTOR'S RESPONSIBILITY TO FIELD VERIFY
THE LOCATION OF ALL UTILITIES, PUBLIC OR
PRIVATE, WHETHER SHOWN ON THE PLANS OR
NOT, PRIOR TO CONSTRUCTION.  REPORT ANY
DISCREPANCIES TO THE ENGINEER PRIOR TO
CONSTRUCTION.

Know what's

 before you dig.

2. WHERE A PROPOSED UTILITY CROSSES AN EXISTING UTILITY, IT IS THE
CONTRACTOR'S RESPONSIBILITY TO FIELD VERIFY THE HORIZONTAL AND
VERTICAL LOCATION OF SUCH EXISTING UTILITY, EITHER THROUGH
POTHOLING OR ALTERNATIVE METHOD.  REPORT INFORMATION TO THE
ENGINEER PRIOR TO CONSTRUCTION.

LEGAL DESCRIPTION
A PARCEL OF LAND ACROSS PARCELS 33 AND 34 OF "VISTA RIDGE MASTER
FINAL PLAT" AND LOT 2 AND TRACT A OF "VISTA RIDGE FILING NO. 12",
LOCATED IN THE SOUTHWEST QUARTER OF SECTION 33, TOWNSHIP 1 NORTH,
RANGE 68 WEST OF THE 6TH P.M., TOWN OF ERIE, COUNTY OF WELD, STATE
OF COLORADO. SEE SURVEY FOR DETAILED DESCRIPTION.

BASIS OF BEARING
BEARINGS ARE BASED ON THE NORTH RIGHT-OF-WAY LINE OF STATE
HIGHWAY NO. 7 BEARING N89°38’37”W AS REFERENCED AND BOUNDED BY
THE MONUMENTS SHOWN HEREON.

BENCHMARK
CITY OF AND COUNTY OF BROOMFIELD BM "LUCY" ELEVATION: 5297.00 FEET
(NAVD 1988 DATUM)

SITE LEGEND

R.O.W. LINE
PROPERTY BOUNDARY LINE

PROPOSED CURB & GUTTER
EXISTING CURB & GUTTER TO REMAIN

PROPOSED MANHOLE COVER

PROPOSED INLET
PROPOSED CONCRETE PAVING
PROPOSED ASPHALT PAVING

EXISTING TO REMAIN
EASEMENT BOUNDARY LINE

PROPOSED REGULATORY SIGN

PROPOSED RETAINING WALL

PROPOSED SIDEWALK

STREET LIGHT

PROPOSED HEAVY DUTY ASPHALT PAVING

EXISTING FIRE HYDRANT

SCALE: 1"=60'

0 30 6010

PROPOSED OUTLET STRUCTURE - SEE SHEET C_._10

PROPOSED R1.1 STOP SIGN (SEE SITE DETAILS SHEET C_._)11

PROPOSED STOP BAR (SEE SITE DETAILS SHEET C_._)12

PROPOSED TRAFFIC DIRECTIONAL ARROW (SEE SITE DETAILS SHEET C_._)13

PROPOSED GUARDRAIL /WALL - SEE SHEET C_._14

EXISTING CURB & GUTTER TO BE REMOVED15
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N89°38'37"W 2637.07'
SOUTH LINE OF THE SW 1/4 OF SECTION 33, T.1N., R.68W., OF THE 6TH P.M.CITY AND COUNTY OF BROOMFIELD

COUNTY OF WELD
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PARCEL 35C
VISTA RIDGE FILING NO. 2

LOT 2
VISTA RIDGE FILING NO. 2

MINOR SUBDIVISION

LOT 1
VISTA RIDGE FILING NO. 2

MINOR SUBDIVISION

TRACT A
VISTA RIDGE FILING NO. 2
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LOT 1
VISTA RIDGE FILING NO. 12

LOT 2
VISTA RIDGE FILING NO. 12

TRACT A
VISTA RIDGE FILING NO. 12

VACANT LAND ~ NO BUILDINGS

PARCEL CONTAINS
766,079 SF
17.5868 AC

TRACT C
VISTA RIDGE FILING NO. 14

TRACT B
VISTA RIDGE FILING NO. 14

TRACT A
VISTA RIDGE FILING NO. 14

ANTHEM FILING NO. 5, REPLAT "A"
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EXISTING OUTLET STRUCTURE

DETENTION POND A1
EXISTING 100-YR VOLUME: 3.70 AC-FT
PROPOSED 100-YR VOLUME: 4.17 AC-FT
EXISTING 100-YR WSE: 5229.00
PROPOSED 100-YR WSE: 5231.78
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SCALE: 1"=30'
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PROPOSED STORM SEWER
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BASIN DESIGNATION
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  1        6/29/16       BID ADDENDUM #1  PJD

  2        7/28/16      TOWN SUBMITTAL #2  PJD

FLOW ARROW

DMP

PJD

HISTORICAL DRAINAGE PLAN

1 OF 2

ADJACENT PROPERTY BOUNDARY LINE

PROPERTY BOUNDARY LINE

PROPOSED CURB & GUTTER

EXISTING CURB & GUTTER TO REMAIN

PROPOSED INLET

EASEMENT BOUNDARY LINE

STREET LIGHT

EXISTING TO BE REMOVED



N89°38'37"W 2637.07'
SOUTH LINE OF THE SW 1/4 OF SECTION 33, T.1N., R.68W., OF THE 6TH P.M.CITY AND COUNTY OF BROOMFIELD

COUNTY OF WELD
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STATE HIGHWAY 7
(160TH AVENUE)

(150' PUBLIC R.O.W.)

RIDGEVIEW DRIVE
(60' PUBLIC R.O.W.)

EXISTING OUTLET STRUCTURE

DETENTION POND A1
EXISTING 100-YR VOLUME: 3.70 AC-FT
PROPOSED 100-YR VOLUME: 4.17 AC-FT
EXISTING 100-YR WSE: 5229.00
PROPOSED 100-YR WSE: 5231.78 DETENTION POND A1A

PROPOSED 100-YR VOLUME: 0.98 AC-FT
PROPOSED 100-YR WSE: 5264.29
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B-1

0.98
0.60
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18" RCP

PROPOSED OUTLET STRUCTURE

EX. 18" RCP

B-4

1.01
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18" RCP

10' TYPE R INLET

5' TYPE R
INLET

5' TYPE R
INLET

SCALE: 1"=30'

0 15 30

SITE LEGEND

ADJACENT PROPERTY BOUNDARY LINE

PROPERTY BOUNDARY LINE

PROPOSED CURB & GUTTER

EXISTING CURB & GUTTER TO REMAIN

PROPOSED INLET

EASEMENT BOUNDARY LINE

STREET LIGHT

EXISTING TO BE REMOVED

GRADING LEGEND

EXISTING STORM SEWER
PROPOSED STORM SEWER

STS

PROPOSED CONTOUR45

EXISTING CONTOUR5245

STS

PROPOSED STORM SEWER (LESS THAN 12")STS

DRAINAGE LEGEND
PROPOSED BASIN BOUNDARY LINE

DESIGN POINT

BASIN AREA IN ACRES
100-YEAR RUNOFF COEFFICIENT

BASIN DESIGNATION
5-YEAR RUNOFF COEFFICIENTA
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I. Introduction

The objective of this Stormwater Management Plan (SWMP) is to identify, design, construct, and imple-
ment  Best  Management  Practices  (BMP’s)  to  reduce to the greatest  extent  practical  pollutants  in  storm
water discharges during the construction of this project.

This SWMP includes all Erosion and Sediment Control Plans in the Contract Drawings including location
maps, phasing drawings, detail sheets, and all applicable attachments: General Permit Application, In-
spection Checklists, Logs, and Inactivation Notice.  This SWMP is a living, breathing document with all
updates and modifications during construction made part of the overall plan as they occur.

The EPA and local government agencies that oversee this project are:

Colorado Department of Public Health and Environment
Water Quality Control Division
WQCD-Permits
4300 Cherry Creek Drive South
Denver, Colorado 80246-1560
Ph. (303) 692-3517

Town of Erie
645 Holbrook St
Erie, CO 80516
Ph. 303.926.2870

II. Contact List of Operators

Prior to the commencement of earth disturbing activities a Pre-Construction Meeting is to be held and the
attached Pre-Construction Meeting Form will be fully executed listing all required contact names and
numbers.  Any subcontractor(s) required to be a co-permittee by local jurisdictions must be listed and
provide a copy of their General Permit Application or co-permit to the owner and attach to this SWMP.

III. Project Description

A. Project Scope:  The proposed development includes the construction of the site infrastructure to
support future pad sites within the Vista Ridge Commercial development.  Pad sites will not be
developed as part of this project, and will be developed individually in the future.  The proposed
site is approximately 17.6 acres in size.  Improvements include the main private roadway through
the site (including the water, sanitary sewer, and storm sewer mains through the site), and overlot
grading of the entire site.  A small portion of an existing detention pond will be modified as part
of the site improvements, and is included in the total disturbed area calculation.
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B. Location Maps:

C. Site Area: Vista Ridge Commercial 17.6 Acres ±
Total Disturbed Area= 17.94 Acres ±

D. Impervious Area: Before Development: 2%
        (% to total) Post Development: 77%

E. Runoff Coefficient: Before Development: 0.52 (100-Year)
Post Development: 0.73(100-Year)

F. Existing Site Topography/Use:

The subject property is currently vacant. Native vegetation includes brush, grasses and small trees. Curb,
gutter and sidewalks have been installed along the frontage of Mountain View Blvd, and a drive ap-
proaches into the site from Mountain View  Blvd has been installed. Currently, the site slopes from south
to north at slopes ranging from 2%-6%.Stormwater runoff flows overland north into the existing detention
pond at the northwest corner of the site Both the overland flow and the stormwater captured by the exist-
ing and proposed storm sewer infrastructure flow to the existing Vista Ridge Extended Detention Water
Quality Pond north of the site. The existing Detention Pond drains into the Town of Erie storm sewer sys-
tem, which flows to the Coal Creek.

The grading operations for this project will disturb approximately 17.94 acres.  Cuts and fills ranging
from    -8.4 to +10.8 feet are expected during grading operations.  The final grading could see a net fill of
110,700 cubic yards. These quantities are approximate and do not include over-excavation or shrink/swell
factors. The contractor is responsible for performing their own calculations for the earthwork. The Con-
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tractor is responsible for hauling and disposing of any excess cut in an appropriate manner. Once the
grading is complete, the site will be stabilized with permanent landscaping as well as seeding and mulch-
ing. Refer to the project construction plans for location and limits of the grading operations.

G. Site Soils: According to the NRCA National Cooperative Soil Survey – Web Soil Survey 2.0, site soils
are made up Ulm Clay sandy loams Midway-Shingle complex, and Renohill clay loams which are classi-
fied as Hydrologic Soil Groups C and D. These soils are defined as having slow infiltration rates when
thoroughly wet and having a slow rate of water transmission.

H. Rainfall information:

Jan Feb March April May June July Aug Sept Oct Nov Dec Total
Average
rainfall in
inches

.5 .4 1.4 1.9 2.2 1.8 1.1 1.6 1.1 0.8 0.7 .6 14.1

· The total average annual rainfall for the project area is: 14.1 inches

I. Name of Receiving Waters: Storm runoff flows north to an existing detention basin and is then released
to the Town of Erie storm sewer which releases to Coal Creek approximately 2.5 miles northwest of the
site.

J. Off-Site Borrow Location (If applicable):

<Location to be Determined, Contractor to Insert Location information below once determined.>

*This can be filled in at anytime during the life of this SWMP.  An off-site borrow location for imported
soil material that is solely designated to this project must be monitored under this SWMP.  If the off-site
borrow location services multiple locations it should have it’s own NOI and SWMP by the own-
er/operator of the borrow location.  The general contractor is responsible for verifying any and all sources
of imported material to be within this SWMP.

K. Endangered Species:  The CDPS General Permit does not require evaluation for Threatened and En-
dangered Species

L. Other Industrial Activities:   None.

IV.  Erosion and Sediment Controls

A. Sequence of Major Activities: The order of activities will be as follows:

Phase 1

Implementation and installation of the following areas: trailer, parking, lay down, porta-potty,
wheel wash, concrete washout, mason's area, fuel and material storage containers, solid waste
containers, etc., immediately denote them on the site maps and note any changes in location as
they occur throughout the construction phases.

1. Install stabilized construction exit(s) and SWMP entrance sign.
2. Install silt fences on the site (clear only those areas necessary to install silt fence).
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3. Prepare temporary parking and storage area.
4. Construct and stabilize sediment/retention basins and sediment traps with appropriate out-
fall.
5. Install and stabilize hydraulic control structures (dikes, swales, etc.).

Halt all activities and contact the civil engineering consultant to perform inspection and certifica-
tion of BMPs. General Contractor shall schedule and conduct storm water pre-construction meet-
ing with engineer and all ground-disturbing contractors before proceeding with construction.

6. Clear and grub the site as construction activities require.
7. Begin grading the site.
8. Start construction of building pad and structures.

Phase II

1. Temporarily seed, or apply erosion control blanket throughout construction, any denuded ar-
eas that will be inactive for 14 days or more.
2. Maintain silt fence, inlet protection and stabilized construction exits installed during Phase 1.
3. Install utilities, underdrains and storm sewers.
4. Install rip-rap around outlet structures as each structure is installed.
5. Install inlet protection around all storm sewer structures as each inlet structure is installed.
6. Permanently stabilize areas to be vegetated as they are brought to final grade.
7. Prepare site for paving.
8. Pave site.
9. Install appropriate inlet protection devices for paved areas as work progresses.
10. Complete grading and installation of permanent stabilization over all areas including out
lots.
11. Contact civil engineering consultant after the site appears to be fully stabilized for an inspec-
tion.
12. Remove all temporary erosion and sediment control devices after approval of the civil engi-
neering consultant and stabilize any areas disturbed by the removal of the BMP.
13. Continue daily inspection reports until the final daily inspection is signed off by the construc-
tion manager that the site is fully stabilized and the permit may be terminated.

Note: the general contractor may complete construction-related activities concurrently only if all
preceding BMPs have been completely installed.  BMP-related steps in the above sequence are
italicized for clarity.

B.  Temporary Stabilization:  Soil stockpiles and disturbed portions of the site where construction activity
temporarily ceases are to be stabilized within seven days.  Stabilization as defined in the above “Se-
quence of Major Activities.”  Straw mulch is to be tracked into place by machine, disked, or tackified
to prevent blowing and washing away of the straw.

C. Dewatering:  The area between check dams will not be allowed to discharge except through infiltra-
tion or by construction dewatering practices.  Dewatering may also be necessary for on-site utility in-
stallations and foundation construction.  Therefore, construction dewatering is anticipated and the
General  Contractor  will  be  required  to  obtain  a  construction  dewatering  permit  from Colorado  De-
partment of Health and Environment. The General Contractor will be required to submit a construc-
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tion dewatering application at least 30 days prior to the anticipated date of discharge and pay the as-
sociated fees.

 Discharges from dewatering operations must be directed through an appropriate pollution preven-
tion/treatment measure, such as a pump discharge filter bag, sediment trap or sediment basin prior to
being discharged from the site.  Locations of pollution prevention/treatment measures shall be shown
on the Site Maps once they are determined.  Under no circumstances are discharges from dewatering
operations to be discharged directly into streams, rivers, lakes or other areas off-site.  Likewise, dis-
charges into storm sewer systems that do not drain to a suitable on-site treatment facility, such as a
basin, are also prohibited.  Discharges from dewatering operations must also be conducted in a man-
ner sufficient to prevent erosion from the discharge runoff.

D.  Permanent Stabilization: Disturbed portions of the site where construction activities permanently
cease are to be stabilized with permanent seed, mulch, sod, etc. per the final landscaping plan in the
Construction Drawings.  This permanent stabilization must occur within seven days of an area reach-
ing final grade.

E.  Structural Practices:  The structural practices for this project include, but are not limited to, those spe-
cific items shown of the erosion and sediment control drawings listed in Section III. B. Other BMP’s
may be required or added with Owner’s Civil Engineering Consultant’s approval letter. All structural
BMPS must meet with Urban Drainage and Flood Control District Standards.
1. General Best Method Practices (BMP’s) are below:

a. Diversion Ditches/Berms – They consist of temporary or permanent swales or dikes made of
soil material, sometimes with impermeable liners, to control the flow of sediment laden sur-
face water.   Most  of  these BMP’s will  be coupled with check dams,  sediment  traps,  and or
basins.

b. Check Dam – (Also known as Ditch Checks) Consists of rock, riprap, or other material de-
signed to control concentrated flows of water in a ditch or swale.  Water moving at a higher
velocity will be pooled by a check dam to allow sediment to settle out before the surface wa-
ter continues through the device.

c.  Construction  Entrance  –  All  access  to  and  from the  site  will  require  the  appropriately  con-
structed access drive usually consisting of stone on top of a geotextile fabric.  When condi-
tions require, a truck wash station will also be utilized to prevent the tracking of sediment off
site.

d. Inlet protection – These devices may consist of a wood frame with silt fence fabric, straw
bales, large rock or other pre-manufactured products designed to keep sediment-laden water
from entering storm drain inlets.

e. Sediment Basins / Traps – Consist of a depression created in the earth to collect sediment-
laden surface water to allow settlement of suspended soil particles before storm water is al-
lowed to exit the site.  The size and construction of these devices are to be shown on the site-
specific drawings.  Accumulated sediment must be removed to maintain effectiveness.

f. Silt Fence – This BMP consists of a synthetic permeable woven fabric that must only be used
to control small surface water flows within this product’s design capability.  Silt fence must
also be inspected and cleaned per the weekly checklist to maintain its effectiveness.
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V.   Other Pollutant Controls

A. The following items are pollutant issues (outside of storm water sediment) during the construction
process:

1. Dust Control - The general contractor will employ the use of water trucks or other dust control
agents to reduce dust generated during construction to levels acceptable by local authorities and
the owner’s agent.  Water trucks or other dust control agents will be used as needed during con-
struction to minimize dust generated on the site.  Tackifiers may be used to hold soil in place and
prevent dust.  Manufacturer recommendations for application locations and rates must be used for
dust control applications.

2. Concrete Waste (Washout from Ready Mix Trucks) - All concrete washouts will be in designated
locations, noted by the general contractor on the job site erosion control plan.  The concrete
washout will be isolated and contained from storm water run-off.  Excess liquid may be allowed
to percolate into the ground on-site; it may not be discharged off site as runoff in any storm drain-
age conveyance.  Off-site disposal, solids or liquids, only allowed to an appropriately licensed fa-
cility.

3. Equipment/Vehicle Maintenance – All on-site equipment shall receive regular maintenance by
the contractors using the equipment to help prevent leaking of fluids or other pollutant discharges.
The general contractor is responsible for overseeing that any onsite vehicle maintenance is han-
dled appropriately and that all fluids and materials are disposed of properly.

4. Fuel Tanks – All onsite fuel tanks must meet all government standards including proper barriers
for safety and containment of potential spills.  The general contractor must note the location of
any fuel tanks on the job site erosion control plan.

5. Hazardous Waste Management and Spill Reporting – Any hazardous or potentially hazardous
material that is brought onto the construction site will be handled properly in order to reduce the
potential for storm water pollution.  All materials used on this construction site will be properly
stored, handled, dispensed and disposed of following all applicable label directions.  Flammable
and combustible liquids will be stored and handled according to 29 CFR 1926.152.  Only ap-
proved containers and portable tanks shall be used for storage and handling of flammable and
combustible liquids.

 Material Safety Data Sheets (MSDS) information will be kept on site for any and all applicable
materials.

 In the event of an accidental spill, immediate action will be undertaken by the General Contractor
to contain and remove the spilled material.  All hazardous materials will be disposed of by the
Contractor in the manner specified by federal, state and local regulations and by the manufacturer
of such products.  As soon as possible, the spill will be reported to the appropriate agencies.  As
required under the provisions of the Clean Water Act, any spill or discharge entering waters of
the United States will be properly reported.  The General Contractor will prepare a written record
of any spill and associated clean-up activities of petroleum products or hazardous materials in ex-
cess of 1 gallon or reportable quantities, which ever is less.  The General Contractor will provide
notice to Owner immediately upon identification of a reportable spill.
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 Any spills of petroleum products or hazardous materials in excess of Reportable Quantities as de-
fined by EPA or the state or local agency regulations, shall be immediately reported to the EPA
National Response Center (1-800-424-8802) and the Colorado Department of Public Health and
Environment (CDPHE) (1-877-518-5608).

 The State reportable quantity for petroleum products is 25 gallons or more (or that cause a sheen
on nearby surface waters). Spills from regulated aboveground and underground fuel storage tanks
must  be reported to the State  Oil  Inspector  within 24 hours  (after-hours  contact  CDPHE Emer-
gency Spill Reporting Line).  This includes spills from fuel pumps.  Spills or releases of hazard-
ous substances from regulated storage tanks in excess of the reportable quantity (40 CFR Part
302.6) must be reported to the National Response Center and the local fire authority immediately
and to the State Oil Inspector within 24 hours

 The reportable quantity for hazardous materials can be found in 40 CFR 302 and
http://a257.g.akamaitech.net/7/257/2422/08aug20031600/edocket.access.gpo.gov/cfr_2003/julqtr/
pdf/40cfr302.6.pdf

 In order to minimize the potential for a spill of petroleum product or hazardous materials to come
in contact with storm water, the following steps will be implemented:

  a) All materials with hazardous properties (such as pesticides, petroleum products, fertiliz-
ers, detergents, construction chemicals, acids, paints, paint solvents, additives for soil stabili-
zation, concrete, curing compounds and additives, etc.) will be stored in a secure location,
under cover, when not in use.

  b) The minimum practical quantity of all such materials will be kept on the job site and
scheduled for delivery as close to time of use as practical.

  c) A spill control and containment kit (containing for example, absorbent material such as
kitty litter or sawdust, acid neutralizing agent, brooms, dust pans, mops, rags, gloves, gog-
gles, plastic and metal trash containers, etc.) will be provided on the construction site and lo-
cation(s) shown on Site Maps.

  d) All of the product in a container will be used before the container is disposed of.  All
such  containers  will  be  triple  rinsed,  with  water  prior  to  disposal.   The  rinse  water  used  in
these containers will be disposed of in a manner in compliance with state and federal regula-
tions and will not be allowed to mix with storm water discharges.

  e) All products will be stored in and used from the original container with the original prod-
uct label.

  f) All products will be used in strict compliance with instructions on the product label.

  g) The disposal of excess or used products will be in strict compliance with instructions on
the products label.

6. Misc. Building Materials or Supplies – All materials that will become part of the permanent im-
provements are to be kept in sealed containers and maintained in an orderly fashion until in-
stalled.  The general contractor will be responsible for monitoring any and all stockpiles of mate-
rial and equipment on site.
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7. Offsite Vehicle Tracking – Per the Structural Practices section, a stabilized construction entrance
will be provided to help reduce vehicle tracking of sediments.  The paved streets adjacent to the
site  are  to  be swept  as  necessary to  remove any excess  mud,  dirt  or  rock tracked from the site.
Dump trucks hauling loose material from the construction site are to be covered with a tarpaulin.

8. Sanitary Waste – All on site personnel are to utilize the temporary or permanent sanitary facilities
provided on site by the general contractor.  Sanitary waste is to be collected from the tempo-
rary/portable units a minimum of one time per week by a licensed sanitary waste management
contractor, or as required by local regulation.  The location of sanitary units is to be noted on the
job site erosion control plan by the general contractor.

9. Solid Waste Material (Construction Debris) - No solid waste is to be allowed in storm water dis-
charges. On site burning or burying of waste material is prohibited.  All trash and construction
debris from the site is to be deposited in dumpsters or proper hauling equipment.  The dumpsters
are to meet local and state solid waste management regulations and emptied as deemed necessary
to an approved off site dump.  The location of dumpsters is to be noted on the job site erosion
control plan by the general contractor.  All construction companies working on site will be re-
sponsible for the correct procedure in their waste disposal.

10.  Non Stormwater  Discharges -  The General  Permit  for  Storm Water  Discharges Associated with
Construction Activities prohibits most non-storm water discharges during the construction phase.
Allowable non-storm water discharges that occur during construction on this project, which are
covered by the General Permit, include:

  1. Emergency fire fighting activities;

  2. Un-contaminated springs;

  3. Landscape irrigation return flows.

 Construction dewatering water can not be discharged to surface waters or to storm sewer systems
without separate permit coverage.  The discharge of construction dewatering water to the ground,
under specific conditions, may be allowed by the Stormwater Construction Permit when appro-
priate BMPs are implemented.  Refer to section 4C for more information on dewatering.

 No other non-stormwater discharges are anticipated, or allowed by coverage of the CDPS General
Permit.

11. Asphalt and Concrete Batch Plants – Shall not be permitted on-site.

VI.   Inspection and Maintenance Procedures for Construction

A. The cornerstone of the maintenance procedure is the Inspection Report.  Qualified owners representa-
tives and general contractor site superintendents will be trained in the inspection and maintenance
practices necessary for keeping the pollutant controls used in this SWMP in good working order.  The
site superintendent will be responsible for the daily oversight of the pollution controls along with the
execution of the site inspection report in accordance with this SWMP.  The owner’s representative
will also have periodic inspection requirements to ensure proper execution of site inspections and
maintenance.
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VII.  Certification of Compliance with Federal, State, and Local Requirements

A. This Stormwater Management Plan reflects State of Colorado and Town of Erie requirements for
storm water management and erosion and sediments control.  This plan was prepared in accordance
with the attached permit text.  There are no other known applicable State or Federal requirements for
sediment and erosion site plans (or permits); or storm water management site plans (or permits).

VIII.  Post Construction Practices

A.  Structures and Pollutants

1. The proposed development includes the construction of the site infrastructure to support future
pad sites within the Vista Ridge Commercial development.  Storm runoff from the future build-
ings, parking, and drive areas will be conveyed through a permanent underground storm drain
system.  Piping will route runoff flows to an on-site stormwater detention pond.

2. The expected pollutants to be generated by this site should be typical of a Commercial/Retail cen-
ter.  Some of those sources include fluids from automobiles and trucks like oil, grease, fuel, anti-
freeze, and brake fluid, plus particulates created by or carried on vehicles and deposited on the
site such as brake dust, rubber fragments from tires, and dirt picked up from or carried onto the
site.  In addition, trash generated by building occupants or blown onto the site may be found at
times.  Thermal pollution may also occur during rainfall events when the building roof or asphalt
pavement is hot from significant sunlight prior to the rainfall.

3. The post construction measures used to minimize pollutants in waterways include regular moni-
toring and collection of trash and debris, and good housekeeping of delivered and stored operat-
ing and retail goods.

B.  Maintenance Guidelines for Post Construction Operation

1. Maintenance of all storm water pollution prevention measures will be the responsibility of the on-
site management staff.  The maintenance guidelines consist mostly of good housekeeping
measures. Any grassed or vegetated areas that experience erosion from rainfall events should be
repaired and revegetated as soon as possible.  Trash or litter should be picked up and properly
disposed to prevent it from getting into the storm drainage system and downstream waterways.
The detention and retention ponds will be monitored for sediment build up.  Periodic removal of
sediment should be done to keep the structures effective.  Pavement areas should also be moni-
tored for pollutants.  Any large quantity of fluids such as oil, antifreeze, brake fluid, etc. found on
the pavement should be reported to the office and the source determined, if possible, and removed
from the site for maintenance or repair.  Pavements should also be monitored for sediment com-
ing from vegetated areas that drain onto the pavement.  If sediment is found it should be cleaned
off the pavement, and the source of the soil found and repaired as discussed above.
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X. Attachments

· General Permit Application (State) and Stormwater Construction Permit Application (Local)
Contractor to Add

· Final Permit, Colorado Discharge Permit System – Stormwater Certification (State)
Contractor to Add

· CDPS General Permit – Stormwater Discharges Associated with Construction Activity
Contractor to Add
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SUMMARY 

1. The subsurface conditions encountered at the site were evaluated by drilling 31 
exploratory borings to depths ranging from about 10 to 30 feet below existing ground 
surface.  The borings generally encountered a variable thickness of topsoil overlying 
man-placed fills and natural overburden soils underlain by claystone and sandstone 
bedrock.  Existing fill was encountered in four of the borings and extended to depths 
estimated to range from about 5 to 8 feet.   
 
 
Natural overburden lean to fat clay was encountered near the ground surface or beneath 
the fill in the exploratory borings and ranged in thickness from nil to about 16 feet.  The 
natural soils encountered in the borings generally were light brown to brown, and moist.  
Occasional calcareous zones were noted within the overburden soils.   
 
 
Bedrock was encountered in all of the borings at depths ranging from a few inches to 
about 18 feet below ground surface.  The bedrock encountered in the borings consisted 
generally of claystone bedrock with occasional zones of interbedded sandstone and 
claystone.  The claystone was moist, and brown to gray.  Based on sampler penetration 
resistance, the bedrock was medium hard to very hard.  The interbedded sandstone and 
claystone bedrock was fine to medium grained, firm to very hard, and light brown to 
brown to gray.  The sandstone also had nil to weak cementation.  The bedrock surface 
elevations ranged from about 5224 to 5283 feet. 
 
 
Groundwater was encountered in two of the borings during drilling at depths ranging 
from about 8 to 18 feet.  The borings were left open in order to measure stabilized 
groundwater levels, where present.  Follow-up groundwater level measurements made 
14 days after drilling did not encountered groundwater. 
 

 
2. The project site has highly varied subsurface conditions.  Considering the magnitude of 

the planned mass grading efforts, we recommend shallow spread footing foundations 
placed on properly compacted structural fill material be used to support the buildings at 
the site.  Site grading should be planned accordingly, as discussed in more detail in the 
“Site Grading” section of the report. 

 
 

Swelling soils require overexcavation and replacement to create a pad of suitable 
bearing material for shallow foundations.  Spread footings bearing directly on a minimum 
of 10 feet of properly compacted structural fill should be designed for an allowable soil 
bearing pressure of 3,000 psf 
 

 
3. Slab-on-grade construction will be acceptable across the site.  Overexcavation and 

replacement will be necessary due to high to very high swell potential. 
 
 



2 
 

Kumar & Associates, Inc 

 

4. Drilled shaft and structural floor options are viable on the project site.  Discussion of 
drilled shafts and structurally supported floor systems along with design criteria are 
presented herein. 

 
 
5. We recommend that all pavement sections be underlain by at least 3 feet of properly 

compacted fill material.  The following table presents the minimum pavement thickness 
recommendations for this facility and roadways.  

 

Paved Area 
Full Depth Asphalt 

(inches) 

Composite Section 
Asphalt/ABC 

(inches) 
PCCP 

(inches) 

Light Duty  6.5 3.5 / 8.0 6.0 

Heavy Duty 7.5 5.0 /10.0 7.0 
ABC – Aggregate Base Course 

PCCP – Portland Cement Concrete Pavement 
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PURPOSE AND SCOPE OF WORK 
This report presents the results of a geotechnical engineering study for the proposed 

commercial development being planned for the northeast corner of State Highway 7 (SH 7) and 

Mountain Vista Drive in Erie, Colorado.  The project site is generally shown on Fig. 1.  The study 

was conducted in accordance with the scope of work in our Proposal No. P3-15-207 dated 

August 21, 2015 and revised August 26, 2015.   

 

A field exploration program consisting of exploratory borings was conducted to obtain 

information on subsurface conditions.  Samples of soils and bedrock obtained during the field 

exploration were tested in the laboratory to determine their strength, compressibility or swell 

characteristics, and classification.  Results of the field exploration and laboratory testing were 

analyzed to develop recommendations for the building foundations and floor slabs, exterior 

flatwork areas, and pavements.  The results of the field exploration and laboratory testing are 

presented herein. 

 

This report has been prepared to summarize the data obtained during this study and to present 

our conclusions and recommendations based on the proposed construction and the subsurface 

conditions encountered.  Design parameters and a discussion of geotechnical engineering 

considerations related to construction of the proposed facility are included in the report. 

PROPOSED CONSTRUCTION 
We have not been provided with the exact layout and type of structures to be constructed on the 

site; however, we anticipate that the structures will likely consist of single story retail and/or 

commercial storefronts.  Paved surfaces and minor landscaping will likely be provided in and 

around the site. 

 

Initial site grading plans indicate that the proposed ground surfaces will require minor cuts 

across the site as deep as about 2 to 3 feet and major fills as deep as about 12 to 15 feet. 

 

If the proposed construction varies significantly from that generally described above or depicted 

in this report, we should be notified to reevaluate the conclusions and recommendations 

provided herein.  

SITE CONDITIONS  
At the time of drilling, the site was being used as an actively farmed agricultural field.  The 

project site lies between SH 7 on the south and Ridgeview Drive on the north.  Mountain View 

Drive lies on the western property boundary.  The project site extends approximately 1,700 feet 



4 
 

Kumar & Associates, Inc 

east of Mountain View Drive.  This project includes portions of the property within the limits 

described above. 

 

The site slopes gently down to the west and north.  Maximum difference of elevation across the 

subject site of 50 to 60 feet. 

SUBSURFACE CONDITIONS   
As requested by the Kentro Group, the subsurface conditions encountered at the site were 

evaluated by drilling a total of 31 exploratory borings to depths ranging from about 10 to 30 feet 

below existing ground surface. Specifically, eight borings were located within areas of proposed 

structures, seven borings within proposed drive lanes and parking areas, and sixteen borings in 

future pad sites.  The approximate locations of the borings are shown on Fig. 1.  The logs of the 

exploratory borings are presented on Figs. 2 through 5, and a legend and associated 

explanatory notes are also presented on Fig. 6. 

 

Subsurface Soil and Bedrock Conditions:  The borings generally encountered a variable 

thickness of topsoil overlying man-placed fills and natural overburden soils underlain by 

claystone and sandstone bedrock.  Existing fill was encountered in four of the borings and 

extended to depths estimated to range from about 5 to 8 feet.  The fill generally consisted of 

lean clay with occasional fine to medium grained sand lenses.  The fill was generally moist and 

light brown to brown.  The lateral extent, depth and degree of compaction of the existing fill were 

not determined as part of this study. 

 

Natural overburden lean to fat clay was encountered near the ground surface or beneath the fill 

in the exploratory borings and ranged in thickness from nil to about 16 feet.  The natural soils 

encountered in the borings generally were light brown to brown, and moist.  Occasional 

calcareous zones were noted within the overburden soils.  Based on sampler penetration 

resistance, the natural overburden soils were generally very stiff to hard.   

 

Bedrock was encountered in all of the borings at depths ranging from a few inches to about 18 

feet below ground surface.  The bedrock encountered in the borings consisted generally of 

claystone bedrock with occasional zones of interbedded sandstone and claystone.  The 

claystone was moist, and brown to gray.  Based on sampler penetration resistance, the bedrock 

was medium hard to very hard.  The interbedded sandstone and claystone bedrock was fine to 

medium grained, firm to very hard, and light brown to brown to gray.  The sandstone also had nil 

to weak cementation.  The bedrock surface elevations ranged from about 5224 to 5283 feet. 
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Groundwater Conditions:  Groundwater was encountered in two of the borings during drilling at 

depths ranging from about 8 to 18 feet.  The borings were left open in order to measure 

stabilized groundwater levels, where present.  Follow-up groundwater level measurements 

made 14 days after drilling did not encountered groundwater.  Development of perched 

groundwater on top of or within the fractured zones of the bedrock will occur, particularly after 

wet weather and landscape irrigation subsequent to development. 

LABORATORY TESTING 
Laboratory testing was performed on selected soil and bedrock samples obtained from the 

borings to determine in-situ soil moisture content and dry density, Atterberg limits, swell-

consolidation characteristics, gradation, and concentration of water soluble sulfates.  The results 

of the laboratory tests are shown to the right of the logs on Figs. 2 through 5 and summarized in 

Table 1.  The results of specific tests are graphically plotted on Figs. 7 through 20.  The testing 

was conducted in general accordance with recognized test procedures, primarily those of the 

American Society for Testing of Materials (ASTM). 

 

Swell-Consolidation:  Swell-consolidation tests were conducted on samples of the existing fill, 

the natural lean clay, and the claystone bedrock.  The swell-consolidation tests were performed 

in order to determine the compressibility and swell characteristics of the samples under loading 

and when submerged in water.  Each sample was prepared and placed in a confining ring 

between porous discs, subjected to a surcharge pressure of 200 or 1,000 psf, and allowed to 

consolidate before being submerged.  The sample height was monitored until deformation 

practically ceased under each load increment. 

 

Results of the swell-consolidation tests are plotted as a curve of the final strain at each 

increment of pressure against the log of the pressure, and are presented on Figs. 7 through 20.  

Based on the results of swell-consolidation tests, the fill and natural soil samples exhibited low 

to very high swell potential upon wetting at surcharge pressures of both 200 and 1,000 psf.  The 

bedrock samples generally exhibited low to very high swell potential upon wetting under the 

surcharge pressures of both 200 and 1,000 psf.  One sample of claystone bedrock indicated low 

to moderate consolidation potential; however, we believe that this does not reflect the on-site 

bedrock materials.  It is highly probable that the apparent consolidation is likely the result of 

sample disturbance prior to or during the testing procedure. 
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Index Properties: Samples were classified into categories of similar engineering properties in 

general accordance with the Unified Soil Classification System.  This system is based on index 

properties, including liquid limit and plasticity index and grain size distribution.  Values for 

moisture content, dry density, liquid limit and plasticity index, and the percent of soil passing the 

U.S. No. 4 and 200 sieves are presented in Table I and adjacent to the corresponding sample 

on the boring logs.  

GEOTECHNICAL CONSIDERATIONS 
As previously discussed, site subsurface conditions generally consist of variable depths of fill 

and natural overburden soils underlain by claystone and sandstone bedrock.  The existing fills 

are considered non-engineered and unsuitable in their current state for support of foundations 

and slab-on-grade.  The existing soils, including the fills, and the underlying bedrock exhibited a 

tendency to swell.  Our experience in the area also indicates that very high swell potential soils 

and bedrock are prominent. 

 

With proper site preparation, shallow spread footing foundations and slab-on-grade construction 

should be feasible.  Proper site preparation should include complete removal of existing non-

engineered fills where present within the proposed building footprint and beneath other 

structures, down to the natural soils or bedrock and replacement with compacted structural fill.  

Although complete removal would be preferable beneath pavement areas, partial removal of 

existing fills below planned pavement subgrade may be considered with the understanding that 

unwanted pavement settlement and associated distress could occur over time if the deeper fills 

left in place were not properly compacted.   

 

Site preparation should also include providing a layer of compacted structural fill below spread 

footing foundations and slab on grade floors.  Including a minimum thickness of structural fill 

would result in more uniform bearing conditions beneath footings and floor slab support, and a 

more predictable foundation settlement.  Depending on site finished grades, overexcavation into 

natural soils and/or bedrock will be required.  In general, a minimum of 10 feet of properly 

compacted structural fill should be provided below spread footings and 13 feet of properly 

compacted structural fill should be provided below floor slabs. 

 

Excavated existing fills, natural overburdens soils, and sandstone bedrock, should suitable for 

use as site grading fill and may be suitable for use as structural fill beneath buildings and other 

structures provided they can be properly moisture conditioned and compacted.  Claystone may 

be suitable for use as site grading fill but should not be used for structural fill beneath buildings 
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or other structures, and should not be used as compacted fill within three feet of the subgrade 

elevation in pavement or exterior flatwork areas.  

 

A deep foundation alternative is feasible (and possibly desirable) for the structures on the site.  

The primary reasoning for selecting a deep foundation alternative would be the elimination of 

risks associated with heaving movements of the floor slabs or where small structures will be 

constructed that would not be included in a larger site-wide earthwork scheme to provide the 

required thickness of structural fill below structures.  Creating a deep excavation for relatively 

small structures may be more costly than using different construction techniques.  If structures 

are founded on deep foundations, we recommend that the floor slabs be structurally supported 

by foundation elements and isolated from the underlying soils to prevent heaving movements.  

We recommend that a minimum 12-inch void be provided beneath the structurally supported 

floor slabs. 

 

SITE GRADING   
In general, the currently proposed site grades will be raised from the current elevations over 

most of the site.  Given the proposed site grades, it appears that significant amounts of imported 

fill materials will be required.   

 

Cut and Fill Slopes:  The site specifically and the area in general is gently to moderately sloping.  

Major stability problems are not anticipated if site grading is carefully planned and cut and fill 

slopes do not exceed approximately 15 feet in height. 

 

Permanent unretained cuts in the overburden soils less than 10 feet in height should be sloped 

at 3 horizontal to 1 vertical, or flatter.  Permanent unretained cuts in the hard to very hard 

bedrock should be sloped at 2 horizontal to 1 vertical, or flatter.  The risk of slope instability will 

be significantly increased if seepage is encountered in cuts.  For shallow cuts in the existing 

overburden soils, we do not anticipate seepage will be encountered.  However, cuts extending 

into bedrock may encounter seepage from water perched at the interface zone between the 

overburden soils and bedrock.  Where groundwater seepage is anticipated or encountered 

during construction, a stability analysis should be conducted to determine if the seepage will 

adversely affect the cut.  

 

Permanent fills up to 20 feet in height can be used if the fill slopes do not exceed 3 horizontal to 

1 vertical and the fills are properly compacted and drained.  The ground surface underlying all 
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fills should be carefully prepared by removing all organic matter, scarification to a depth of 12 

inches and compacting to 95% of the standard Proctor (ASTM D698) maximum dry density at 

moisture contents near optimum.  Fills should be benched into existing slopes that exceeding 4 

horizontal to 1 vertical. 

 

Good surface drainage should be provided around all permanent cuts and fills to direct surface 

runoff away from the slope faces.  Fill slopes, cut slopes and other stripped areas should be 

protected against erosion by vegetation or other methods. 

 

No formal stability analyses were performed to evaluate the slopes recommended above.  

Published literature and our experience with similar cuts and fills indicate the recommended 

slopes should have adequate factors of safety.  If a detailed stability analysis is required, we 

should be notified. 

 

Temporary Excavations:  We assume that the site excavations will be constructed by generally 

over-excavating the side slopes to a stable configuration where enough space is available. All 

excavations greater than 4 feet and less than 20 feet in depth should be constructed in 

accordance with OSHA requirements, as well as state, local and other applicable requirements.  

OSHA requires excavations or trenching over 20 feet deep be designed by a registered 

professional engineer.   

 

The existing fills generally classify as OSHA Type C soils and the natural clayey soils generally 

classify as OSHA Type B.  The bedrock underlying the site is anticipated to classify as OSHA 

Type A soil, although fractured bedrock and non- to weakly-cemented sandstone bedrock would 

classify as OSHA Type B soils and may classify as Type C soils depending on the degree of 

fracturing and/or cementation.  If unstable soil conditions or groundwater are encountered, the 

geotechnical engineer should be notified so that additional recommendations can be provided, if 

necessary. 

 

Excavated slopes may soften or loosen due to construction traffic and erode from surface 

runoff.  Measures to keep surface runoff from excavation slopes, including diversion berms, 

should be considered. 

 

Existing Fill:  The current level of compaction and moisture content of the existing fill materials 

appears to be erratic.  The existing fills should not be considered suitable for support of any 

structure or flatwork and should be completely removed and recompacted as necessary. 
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Material Specifications:  The following material specifications are presented for fills on the 

project site.  A geotechnical engineer should evaluate the suitability of all proposed import fill 

material, if required, for the project prior to placement. 

 
1. Structural Fill Beneath Buildings:  Fill placed beneath building structures should consist 

of 6 feet of imported Select Fill below the proposed subgrade elevation is preferred.  Fill 

materials used below the structural fill should consist of Common Fill.  (See Material 

Suitability below for Common and Select Fill description and criteria).  

 

2. Pavement Subgrade:  Materials placed within 3 feet of the pavement subgrade elevation 

may consist of the on-site soils exclusive of claystone (Common Fill).  Excavated, on-site 

claystone bedrock material may be used in deeper fills, outside of building limits, at 

depths greater than 3 feet below the proposed pavement subgrade elevation.  Claystone 

bedrock, as well as other on-site materials not suitable for use as structural fill, may be 

used in fill areas outside of building footprints and pavement subgrades. 

 

3. Pipe Bedding Material:  Pipe bedding material should be a free draining, coarse grained 

sand and/or fine gravel.  The on-site soils are generally non to very cohesive, fine 

grained soils and are susceptible to erosion and scour. 

 

4. Aggregate Base Course:  Material should be crushed stone, crushed slag, recycled 

concrete, crushed gravel or natural gravel which conforms to CDOT Specifications for 

Class 6 or Class 5 criteria for aggregate base course.  

 

5. Utility Trench Backfill:  Material excavated from the utility trenches may be used for 

backfill provided it does not contain unsuitable material or particles larger than 4 inches. 

 

6. Material Suitability:  The upper 13 feet of material placed in the building pad 

overexcavation zone should consist of 6 feet of Select Fill overlying a minimum of 7 feet 

of Common Fill consisting of any of the overburden soils on site exclusive of claystone 

bedrock, although sandstone bedrock may be included.  A second class of fill to be used 

for grading will be Claystone Fill.  Claystone Fill may be used outside of building areas, 

either in landscaped areas or more than 3 feet below pavement subgrade elevation.   
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Claystone encountered in cut areas should be overexcavated 2 feet below the pavement 

subgrade elevation, the base of subexcavated area should be scarified 12 inches, 

moisture conditioned and recompacted, and then the upper 2 feet replaced with 

Common Fill, resulting a total of 3 feet of moisture conditioned material. 

 

Imported Select Fill should contain less than 40% passing the No. 200 sieve, have a 

maximum liquid limit of 35 and a maximum plasticity index of 10.  Also, the swell 

potential when remolded to 100% of the ASTM D 698 standard Proctor maximum dry 

density at optimum moisture content should be less than ½% under a 1,000 pcf 

surcharge pressure.   

 

Imported Common Fill should contain 20% to 70% passing the No. 200 sieve, have a 

maximum liquid limit of 40 and a maximum plasticity index of 15, and a maximum swell 

potential of 1% when remolded as described above. 

 

All fill material should be free of vegetation, brush, sod and other deleterious substances 

and should not contain rocks, debris or lumps having a diameter of more than 4 inches.  

Rocks, debris or lumps should be dispersed throughout the fill and "nesting" of these 

materials should be avoided.  The geotechnical engineer should evaluate the suitability 

of proposed import fill materials prior to placement. 

 

Placement and Compaction Specifications:  We recommend the following compaction criteria be 

used on the project: 

1. Moisture Content:  Compaction of all fill materials should be compacted as outlined 

below with moisture contents between the optimum moisture content and 3 percentage 

points above optimum moisture for clayey material and within -2 to +2 percentage points 

of optimum for granular soils.  

 

The contractor should be aware that the on-site and/or proposed imported fine-grained 

soils may become somewhat unstable and deform under wheel loads if placed near the 

upper end of the moisture range(s).  Some fill instability is not a concern in deeper fills 

provided the required density is achieved; instability is a concern primarily in the upper 2 

to 3 feet of pavement subgrade fill. 
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2. Placement and Degree of Compaction:  Structural fill beneath foundations and slab-on-

grade floors, fill adjacent to shallow spread footing foundations, and wall backfill should 

be placed in lifts no thicker than 8 inches loose. 

 

The following compaction criteria should be followed during construction: 

Percentage of Maximum 
Standard Proctor Density 

Fill Location .................................................................................... (ASTM D-698) 
Beneath Spread Footing Foundations ............................................................ 98% 
Beneath Building Floor Slabs 

Fill less Than 8 Feet below finished grade ...............................................  95% 
Fill more Than 8 Feet below finished grade .............................................. 98% 

Adjacent to Spread Footing Foundations ........................................................ 95% 
Wall Backfill 

Backfill Less than 8 Feet below finished grade ......................................... 95% 
Settlement Sensitive Areas ...................................................................... 98%1 
Exterior Backfill More than 8 Feet below finished grade ..........................  98%1 

Beneath Pavements and Settlement-Sensitive Hardscape Areas 
Fill Less Than 8 Feet below finished grade ............................................... 95% 
Fill More Than 8 Feet below finished grade .............................................. 98% 

Utility Trenches 
Interior ...................................................................................................... 95% 
Exterior – Backfill Less Than 15 Feet thick ............................................... 95% 
Exterior - Backfill More Than 15 Feet Thick .............................................. 98% 

Landscape and Other Areas ........................................................................... 95% 
1 Some difficulty could be encountered achieving adequate compaction with 

small equipment to avoid exerting excessive compaction stresses on walls.    
 

3. Subgrade Preparation:  Areas receiving new fill should be prepared as recommended in 

specific sections of this report to provide a uniform base for fill placement.  All other 

areas to receive new fill not specifically addressed herein should be scarified to a depth 

of at least 8 inches and recompacted to at least 95% of the standard Proctor (ASTM D 

698) maximum dry density at moisture contents recommended above. 

 

Construction Monitoring:  A representative of the geotechnical engineer should observe and test 

fill placement.  Structural fills beneath buildings and foundations should be observed and tested 

on a full-time basis.  Full time observation and testing is a critical component to reducing the risk 

of post-construction settlement of the fills. 

 

FOUNDATION RECOMMENDATIONS  
Spread Footings:  As discussed previously, we recommend that the commercial and retail 

buildings near the northeast side of the site (in the area of Borings 1 through 8) be founded on 

spread footings placed on properly compacted structural fill.  It is likely that buildings 
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constructed on the future pad sites (Borings F-1 through F-16) will be able to utilize similar 

recommendations; however, individual site specific geotechnical engineering studies should be 

performed to verify or develop geotechnical engineering related recommendations. 

 

The design and construction criteria presented below should be observed for a spread footing 

foundation system.  The construction details should be considered when preparing project 

documents. 

 

1. Spread footings should be placed on a minimum of 10 feet of structural fill extending to 

undisturbed natural soils and/or bedrock.  The structural fill zone should consist of at 

least 3 feet of imported Select Fill below the footings overlying a minimum of 7 feet of 

Common Fill as described in the “Site Grading” section of this report.  Areas of loose or 

soft material or existing fill encountered within the foundation excavation should be 

removed replaced with structural fill meeting the material and placement requirements 

outlined in the “Site Grading” section of this report.  New structural fill should extend 

down from the edges of the footings at a 1 horizontal to 1 vertical projection. 

 

2. Footings supported on properly compacted structural fill as recommended herein should 

be designed for an allowable soil bearing pressure of 3,000 psf and a minimum dead 

load pressure of 1,000 psf.  In order to satisfy the minimum dead load pressure and 

minimum footing width criteria recommended herein, it may be necessary to concentrate 

loads by using a grade beam and pad or similar foundation design.  If this system is 

used, a void should be provided beneath the grade beams between pads.   

 

3. Based on experience, we estimate total settlement for footings designed and 

constructed as discussed in this section will be approximately 1 inch or less.  Differential 

settlements across the building are estimated to be approximately ¾ of the total 

settlement.   

 

4. Spread footings should have a minimum footing width of 16 inches for continuous 

footings and of 24 inches for isolated pads. 

 

5. Exterior footings and footings beneath unheated areas should be provided with 

adequate soil cover above their bearing elevation for frost protection.  Placement of 

foundations at least 36 inches below the exterior grade is typically used in this area.   
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6. The lateral resistance of a spread footing placed on properly compacted structural fill 

material will be a combination of the sliding resistance of the footing on the foundation 

materials and passive earth pressure against the side of the footing.  Resistance to 

sliding at the bottoms of the footings can be calculated based on a coefficient of friction 

of 0.3.  Passive pressure against the sides of the footings can be calculated using an 

equivalent fluid unit weight of 175 pcf.  The above values are working values.  

 

  Compacted fill placed against the sides of the footings to resist lateral loads should meet 

the material and placement requirements outlined in the “Site Grading” section of this 

report. 

 

7. Continuous foundation walls should be reinforced top and bottom to span an 

unsupported length of at least 10 feet. 

 

8. A representative of the geotechnical engineer should observe all footing excavations 

prior to concrete placement. 

 

Drill Shaft Foundations:  If it is deemed by the design team to be more economical or desirable 

to eliminate the zone of subexcavation below building structures, the structures may be founded 

on straight shaft drilled piers.  The values provided below are for building constructed within the 

areas of Borings 1 through 8 and may not be appropriate for structures elsewhere on the site.  

We should be contacted to re-evaluate the design criteria at specific locations on the site. 

 

The design and construction criteria presented below should be observed for a straight-shaft 

pier foundation system.  The construction details should be considered when preparing project 

documents. 

 

1. Piers should be designed for an allowable end bearing pressure of 18,000 psf and a skin 

friction of 1,800 psf for the portion of the pier in bedrock.  Uplift due to structural loadings 

on the piers can be resisted by using 75% of the allowable skin friction value plus an 

allowance for pier weight. 

 

2. Piers should also be designed for a minimum dead load pressure of 30,000 psf 

calculated as the unfactored dead load applied to the pier cross sectional area.  Our 

experience indicates application of dead load pressure is the most effective way to resist 

foundation movement due to swelling soils.  However, if the minimum dead load 
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requirement cannot be achieved and the piers are loaded as heavily as practicable, the 

pier length should be extended beyond the minimum bedrock penetration and minimum 

length to mitigate the dead load deficit.  This can be accomplished by assuming one-half 

of the skin friction given above acts in the direction to resist uplift caused by swelling soil 

around the upper portion of the pier.  The owner should be aware of an increased 

potential for foundation movement if the recommended minimum dead load pressure is 

not met. 

 

3. A minimum penetration of 8 feet into the bedrock and a minimum pier length of 25 feet 

are recommended. 

 
4. Piers should be designed to resist lateral loads using a modulus of horizontal subgrade 

reaction in the clay soils of 50 tcf and a modulus of horizontal subgrade reaction of 250 

tcf in the bedrock.  The modulus values given are linear modulus values intended for use 

in simplified hand calculations and are for a long one-foot wide pier and must be 

corrected for pier size.  If more rigorous analysis is desired, a computer application such 

as LPILE should be used. 

 
5. The lateral capacity of the piers may be analyzed using the LPile computer program and 

the parameters provided in the following table.  The strength criteria provided in the table 

are for use with that software application only and may not be appropriate for other 

usages. 

Material 

c 

(psf) ø γT ks kc ε50 

Soil 

Model

Type 

Overburden soils / Properly 

Compacted Fill 
750 0 120 500 200 0.007 1 

Bedrock 8,000 0 125 2,000 800 0.004 1 

c  Cohesion intercept (pounds per square foot) 
Φ Angle of internal friction (degrees) 
γT Total unit weight (pounds per cubic foot) 
ks Initial static modulus of horizontal subgrade reaction (pounds per cubic inch) 
kc Initial cyclic modulus of horizontal subgrade reaction (pounds per cubic inch) 
ε 50Strain at 50 percent of peak shear strength 
 
Soil Types: 

1. Stiff clay without free water (Reese) 
 
6. Closely-spaced piers and pier groups will require appropriate reductions of the axial, 

uplift and lateral capacities based on the effective envelope of the pier group.  These 

reductions can be avoided by spacing the piers at a distance of at least 3 pier diameters 
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center-to-center for axial loading, 6 pier diameters center-to-center in the direction 

parallel to lateral loading, and 5 pier diameters center-to-center in the direction 

perpendicular to lateral loading.  More closely spaced piles should be studied on an 

individual basis to determine the appropriate reduction in axial and lateral load design 

parameters. 

 

7. If the minimum pier spacings recommended above for lateral loading cannot be 

achieved, we recommend that the lateral load-displacement curve (p-y curve) for an 

isolated pier be modified for closely-spaced piers using p-multipliers to reduce all the p-

values on the curve.  With this approach, the computed load carrying capacity of the pier 

in a group is reduced relative to the isolated pile capacity.  The modified p-y curve 

should then be reentered into the L-Pile software to calculate the pile deflection.  The 

reduction in capacity for the leading pier, the pier leading the direction of movement of 

the group, is less than that for the trailing piers. 

 

For center-to-center spacing of piers in the group in the direction of loading expressed in 

multiples of the pier diameter, we recommend p-multipliers of 0.7 and 1.0 for pier 

spacings of 3 and 5 diameters, respectively, for the leading row of piers, 0.4 and 0.85 for 

pier spacings of 3 and 5 diameters, respectively, for the second row of piers, and 0.3 

and 0.7 for pier spacings of 3 and 5 diameters, respectively, for rows 3 and higher.  For 

loading in a direction perpendicular to the row of piers, the p-multipliers are 1.0 for a pier 

spacing of 5 diameters, 0.7 for a pier spacing of 3 diameters, and 0.5 for a pier spacing 

of 1 diameter.  P-multiplier values for other pier spacing values should be determined by 

interpolation.  These values are consistent with Table 10.7.2.4-1 of the 2012 AASHTO 

LRFD Bridge Design Specifications.  It will be necessary to determine the load 

distribution between the piers that attain deflection compatibility because the leading pier 

carries a higher proportion of the group load and the pier cap prevents differential 

movement between the piers. 

 

8. Piers should be reinforced their full length to resist an unfactored net tensile force from 

swelling soil pressure of at least 130 kips.  The recommended tensile force is for a 1-foot 

diameter pier and should be increased in proportion to the pier diameter for larger piers.  

If the design dead load greater than or less than the recommended dead load, the 

requirement for tension reinforcement should be decreased or increased accordingly to 

account for the difference. 
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9. A 12-inch void should be provided beneath the grade beams to concentrate pier 

loadings and to separate the expansive soil from the grade beams.  Absence of a void 

space will result in a reduction in dead load pressure on the piers which could result in 

upward movement of the foundation system.  A void should also be provided beneath 

necessary pier caps. 

 

10. The pier length-to-diameter ratio should not exceed 30 to facilitate proper cleaning and 

observation of the pier hole. 

 

11 Concrete used in the piers should be a fluid mix with sufficient slump so it will fill the void 

between reinforcing steel and the pier hole.  We recommend a concrete slump in the 

range of 5 to 8 inches be used. 

 

12. Based on the results of our field exploration, laboratory testing, and our experience with 

similar, properly constructed drilled pier foundations, we estimate pier settlement will be 

low.  Generally, we estimate the settlement of a pier 1 to 3 feet in diameter will be less 

than 1-inch when designed according to the criteria presented herein.  The settlement of 

closely spaced piers will be larger and should be studied on an individual basis. 

 

13. Pier holes should be properly cleaned prior to the placement of concrete. 

  

14. The presence of water in some of the exploratory borings indicates the use of temporary 

casing or dewatering equipment in the pier holes may be required to reduce water 

infiltration.  The requirements for casing and dewatering equipment can sometimes be 

reduced by placing concrete immediately upon cleaning and observing the pier hole.  In 

no case should concrete be placed in more than 3 inches of water unless placed through 

an approved tremie method. 

 

15. When water and/or drilling slurry is present outside the casing, care should be taken that 

concrete of sufficiently high slump is placed to a sufficiently high elevation inside the 

casing to prevent intrusion of the water and/or slurry into the concrete when the casing is 

withdrawn. 

 

16. The drilled shaft contractor should mobilize equipment of sufficient size and operating 

condition to achieve the required bedrock penetration. 
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17. Care should be taken that the pier shafts are not oversized at the top.  Mushroomed pier 

tops can reduce the effective dead load pressure on the piers. 

 

18. Concrete should be placed in piers the same day they are drilled.  The presence of 

water or caving soils may require that concrete be placed immediately after the pier hole 

is completed.  Failure to place concrete the day of drilling will normally result in a 

requirement for additional bedrock penetration. 

 

19. Difficulty may be encountered in establishing a casing seat in the sandstone to achieve a 

positive cutoff of groundwater seepage into the hole.  Additional bedrock penetration 

may be required to compensate for the skin friction lost due to disturbance caused by 

installation of the casing.  Skin friction should be neglected in the cased portion of the 

hole.  The amount of additional penetration should be determined in the field at the time 

of construction.  The contract documents should advise potential drilled shaft contractors 

of these subsurface conditions.  In addition, careful consideration should be given to 

preparing bid items to avoid high costs for potential overruns. 

 

20. A representative of the geotechnical engineer should observe pier drilling operations on 

a full-time basis to assist in identification of adequate bedrock strata and monitor pier 

construction procedures. 

 

FLOOR SLABS 
We recommend that at least 13 feet of structural fill be placed below slabs on grade.  The 

planned mass site grading activities associated with footing foundation systems should result in 

at least 13 feet of structural fill placed below the floor slabs on grade.  Prior to placing the floor 

slab, the subgrade should be thoroughly plowed and scarified to a depth of 12 inches, moisture 

conditioned and compacted as listed below. 

 

General Floor Slab Recommendations:  The following measures should be taken to reduce 

damage which could result from movement should the underslab materials be subjected to 

moisture changes. 

 

1. Floor slabs should be separated from all bearing walls and columns with expansion 

joints which allow unrestrained vertical movement. 

 



18 
 

Kumar & Associates, Inc 

2. Interior non-bearing partitions resting on floor slabs should be provided with slip joints at 

the tops or bottoms so that, if the slabs move, the movement cannot be transmitted to 

the upper structure.  This detail is also important for wallboards, stairways and door 

frames.  Slip joints which will allow at least 2 inches of vertical movement are 

recommended. 

 

If wood or metal stud partition walls are used, the slip joints should preferably be placed 

at the bottoms of the walls so differential slab movement won’t damage the partition wall.  

If slab bearing masonry block partitions are constructed, the slip joints will have to be 

placed at the tops of the walls.  If slip joints are provided at the tops of walls and the 

floors move, it is likely the partition walls will show signs of distress, such as cracking.  

An alternative, if masonry block walls or other walls without slip joints at the bottoms are 

required, is to found them on spread footings and to construct the slabs independently of 

the foundation.  If slab bearing partition walls are required, distress may be reduced by 

connecting the partition walls to the exterior walls using slip channels. 

 

Floor slabs should not extend beneath exterior doors or over foundation walls, unless 

saw cut at the wall after construction. 

 

3. Floor slab control joints should be used to reduce damage due to shrinkage cracking.  

Joint spacing is dependent on slab thickness, concrete aggregate size, and slump, and 

should be consistent with recognized guidelines such as those of the Portland Cement 

Association (PCA) or American Concrete Institute (ACI).  We suggest joints be provided 

on the order of 12 to 15 feet apart in both directions.  The requirements for slab 

reinforcement should be established by the designer based on experience and the 

intended slab use. 

 

4. If moisture-sensitive floor coverings will be used, mitigation of moisture penetration into 

the slabs, such as by use of a vapor barrier, may be required.  If an impervious vapor 

barrier membrane is used, special precautions will be required to prevent differential 

curing problems which could cause the slabs to warp.  ACI 302.1R addresses this topic. 

 

5. New fill placed within 8 feet of the floor slab subgrade elevation should meet the criteria 

outlined in the Site Grading section of this report.   
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6. The bedrock encountered during this study will be expansive when placed in a 

compacted condition.  Consequently, it should not be used as fill beneath floor slabs.  

The bedrock can be used for fill near the bottom of fills outside the building areas. 

 

7. All plumbing lines should be tested before operation.  Where plumbing lines enter 

through the floor, a positive bond break should be provided.  Flexible connections should 

be provided for slab-bearing mechanical equipment. 

 

Structurally Supported Floors:  In the event the drilled piers and structurally supported floor 

slabs are desired, we recommend that design of a crawl space or underfloor void consider 

drainage and moisture control.  We recommend a minimum 12-inch void beneath floors.  

Providing a full crawl space (3 feet or more) rather than a 12-inch void beneath the floor has the 

advantages that utilities can be suspended above the expansive subgrade and crawl space 

surface drainage can be provided.  Utility lines should not be supported on the subgrade, unless 

adequate measures are taken to account for differential movement between grade supported 

utilities and slabs.  If utilities are connected to the floor or floor openings, void spaces should 

also be provided below the utility lines.  The utility lines should be supported by suitable means 

such as hangers as necessary.  We recommend that void and crawl spaces be designed with 

positive surface drainage and a collection point or outlet so that free-water introduced into these 

spaces can be removed.  High humidity can develop in crawl spaces due to the transmission of 

water vapor through moist soils.  Crawl space humidity should be controlled through ventilation 

and/or the use of a vapor barrier on the crawl space floor or on the underside of the structure 

floor.    

 

It is extremely important that exterior slabs-on-grade and pavements be isolated from the 

building foundations.  Many expansive soil related problems are related to ineffective isolation 

between pavements/floor slabs and foundation-supported components of structures.  Careful 

design detaining is necessary at locations such as exterior stairway landings and entry points.  

 

Subgrade materials below pavement and exterior flat work adjacent to the building should be 

placed as described in the Pavement Design section.   

 

FOUNDATION WALLS AND RETAINING STRUCTURES 

Foundation walls and retaining structures associated with loading docks which are laterally 

supported and can be expected to undergo only a moderate amount of deflection should be 
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designed for an at-rest lateral earth pressure computed on the basis of an equivalent fluid unit 

weight of 72 pcf for backfill consisting of the on-site fine grained soils and 60 pcf for backfill 

consisting of imported granular materials conforming to CDOT Class 1 Structure Backfill 

requirements. 

 

Cantilevered retaining structures less than 8 feet in height which can be expected to deflect 

sufficiently to mobilize the full active earth pressure condition should be designed for a lateral 

earth pressure computed on the basis of an equivalent fluid unit weight of 50 pcf for backfill 

consisting of the on-site soils and 40 pcf for backfill consisting of imported granular materials 

conforming to CDOT Class 1 Structure Backfill. 

 

All foundation and retaining structures should be designed for appropriate hydrostatic and 

surcharge pressures such as adjacent buildings, traffic, construction materials and equipment.  

The pressures recommended above assume drained conditions behind the walls and a 

horizontal backfill surface.  The buildup of water behind a wall or an upward sloping backfill 

surface will increase the lateral pressure imposed on a foundation wall or retaining structure. 

 

Compacted fill placed against the sides of the footings to resist lateral loads should be a 

granular material meeting the requirements for fill beneath buildings presented in the “Site 

Grading” section. 

 

SEISMIC DESIGN CRITERIA 
The soil profile generally will consist of about 15 to 30 feet of overburden soils underlain by firm 

to very hard bedrock.  The bedrock is considered to extend to a depth of at least 100 feet below 

ground surface.  The existing and anticipated overburden soils will classify as International 

Building Code (IBC) Site Class D.  The underlying bedrock generally classifies as IBC Site 

Class B or C.  The IBC limits the use of Site Class B to profiles where the overburden thickness 

between the base of the foundations and the rock surface is 10 feet or less.  Based on the 

proposed depth of overburden, we recommend a design soil profile of IBC Site Class C.  Based 

on the subsurface profile, site seismicity, and the anticipated depth of ground water, liquefaction 

is not a design consideration.   

 

UNDERDRAIN SYSTEM 
Our experience indicates that local perched water conditions can develop on relatively shallow 

bedrock and/or vary during times of heavy precipitation, seasonal runoff, or as a result of site 
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improvements and irrigation.  Depending on site grading, overexcavation and backfilling 

beneath buildings underlain by relatively shallow bedrock could create a potential for water to 

collect immediately below floor slabs. 

 

To reduce the potential for groundwater to collect at the base of the structural fill zone, we 

recommend providing an underdrain system for buildings where bedrock will be within 3 feet of 

the base of the structural fill zone.  The underdrain system should consist of a subdrain 

extending along the perimeter of the structural fill zone.  Subdrain pipes should consist of 4-inch 

diameter, rigid, perforated or slotted, PVC plastic pipes.  The pipes should be placed in trenches 

excavated at least 12 inches below the base of the structural fill zone and covered with drainage 

aggregate extending up to at least footing subgrade level.  Drainage aggregate used in the 

subdrain systems should consist of a material with a gradation meeting the requirements for a 

No. 67 coarse aggregate in accordance with ASTM D448.  Drain pipe trenches and drainage 

aggregate should be wrapped with a geotextile filter fabric to prevent migration of fines from the 

surrounding soil and/or bedrock into the drainage material. 

 

The subdrain system should be sloped at a minimum slope of ½% to a sump or sumps where 

water can be removed by pumping or gravity drainage.  Sumps should be provided with alarms 

and/or redundant pumps in the event the pumping equipment malfunctions. 

 

WATER SOLUBLE SULFATES 
Concentrations of water-soluble sulfates measured in samples of on-site soils ranged from non-

detectable levels to 0.16%.  These concentrations represent a Class 0 to Class 1 severity 

exposure to sulfate attack on concrete exposed to these materials.  The degree of attack is 

based on a range of Class 0, Class 1, Class 2, and Class 3 severity exposure as presented in 

ACI 201 and in Section 601 of the 2011 Colorado Department of Transportation (CDOT) 

Standards and Specifications.   

 

Based on the laboratory data and our experience with soils on this site and adjacent properties, 

we recommend all concrete exposed to the on-site materials meet the cement requirements for 

Class 2 exposure as presented in ACI 201.  Alternatively, the concrete could meet the Colorado 

Department of Transportation’s (CDOT) cement requirements for Class 2 exposure as 

presented in Section 601.04 of the CDOT Standard Specifications for Road and Bridge 

Construction (2011).   
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SURFACE DRAINAGE 
Proper surface drainage is very important for acceptable performance of site structures during 

construction and after the construction has been completed.  Drainage recommendations 

provided by local, state and national entities should be followed based on the intended use of 

each structure.  The following recommendations should be used as guidelines and changes 

should be made only after consultation with the geotechnical engineer. 

 

1. Excessive wetting or drying of the foundation and slab subgrade(s) should be avoided 

during construction. 

 

2. Exterior backfill meet the material and placement requirements outlined in the “Site 

Grading” section of this report. 

 

3. Care should be taken when compacting around the foundation walls and underground 

structures to avoid damage to the structures.  Hand compaction procedures, if 

necessary, should be used to prevent lateral pressures from exceeding the design 

values. 

 

4. The ground surface surrounding the exterior of site structures should be sloped to drain 

away from the foundations in all directions.  We recommend a minimum slope of 12 

inches in the first 10 feet in unpaved areas.  Site drainage beyond the 10-foot zone 

should be designed to promote runoff and reduce infiltration.  A minimum slope of 3 

inches in the first 10 feet is recommended in the paved areas.  These slopes may be 

changed as required for handicap access points in accordance with the Americans with 

Disabilities Act. 

 

5. The upper 2 feet of the backfill should be relatively impervious material compacted as 

recommended above to limit infiltration of surface runoff. 

 

6. Ponding of water should not be allowed in backfill material or in a zone within 10 feet of 

the foundations, whichever is greater. 

 

7. Roof downspouts and drains should discharge well beyond the limits of all backfill. 

 

8. Landscaping which requires relatively heavy irrigation and lawn sprinkler heads should 

be located at least 10 feet from foundations.  Irrigation schemes are available which 
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allow placement of lightly irrigated landscape near foundation walls in moisture sensitive 

soil areas.  Drip irrigation heads with main lines located at least 10 feet from the 

foundation walls are acceptable provided irrigation quantities are limited. 

 

9. Plastic membranes should not be used to cover the ground surface adjacent to 

foundation walls.   

 

PAVEMENT DESIGN  
A pavement section is a layered system designed to distribute concentrated traffic loads to the 

subgrade.  Performance of the pavement structure is directly related to the physical properties 

of the subgrade soils and traffic loadings.  Soils are represented for pavement design purposes 

by means of a soil support value for flexible pavements and a modulus of subgrade reaction for 

rigid pavements.  Both values are empirically related to strength. 

 

Subgrade Materials:  Based on the results of the field and laboratory studies, the majority of the 

subgrade materials at the site classify between A-4 and A-7-6 with group indices between 0 and 

42 in accordance with the American Association of State Highway and Transportation Officials 

(AASHTO) classification.  Soils classifying as A-4 would generally be considered to provide fair 

subgrade support, while soils classifying as A-6 and A-7-6 would generally be considered to 

provide poor subgrade support.  The probable subgrade soils are expected to consist primarily 

of compacted fill composed of material generally classifying as A-6 and A-7-6 soils.  For design 

purposes, a resilient modulus value of 3,025 psi was selected for flexible pavements and a 

modulus of subgrade reaction of 40 pci was selected for rigid pavements.   

 

Design Traffic:  Since anticipated traffic loading information was not available at the time of this 

report preparation, an 18-kip equivalent single axle loading (ESAL) value of 73,000 was 

assumed for the paved parking surfaces and an ESAL of 219,000 was assumed for truck 

routes.  The values are selected based on our past experience for facilities of this nature.  We 

believe that the ESAL values of 73,000 and 219,000 should be considered to classify as Light 

Duty and Heavy Duty pavement sections, respectively.  The Light Duty pavement section 

should be constructed in locations restricted to automobile traffic only and the Heavy Duty 

pavement section should be constructed in locations of heavy vehicular traffic movements such 

as truck and tanker routes. 
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If estimated daily traffic volumes for the development are known to be different from those 

assumed, we should be provided with this information in order to reevaluate the pavement 

sections provided below.    

 

Pavement Design:  The following table presents the minimum pavement thickness 

recommendations for this development.  

 

Paved Area 
Full Depth Asphalt 

(inches) 

Composite Section 
Asphalt/ABC 

(inches) 
PCCP 

(inches) 

Light Duty  6.5 3.5 / 8.0 6.0 

Heavy Duty 7.5 5.0 /10.0 7.0 
ABC – Aggregate Base Course 

PCCP – Portland Cement Concrete Pavement 
 

Truck loading dock areas and other areas where truck turning movements are concentrated 

should be paved with 7 inches of Portland cement concrete.  The concrete pavement should 

contain sawed or formed joints to ¼ of the depth of the slab at a maximum distance of 12 feet 

on center.  Concrete pavements may be a suitable alternative for parking lots, fuel center and 

delivery areas. 

 

The asphalt binder selected for the proposed pavements should meet criteria for performance 

graded binders PG 58-28 that conform to requirements outlined in the CDOT Pavement Design 

Manual.  The binder recommendations are based on the design 20-year 18-kip equivalent single 

axle load (ESAL20) application values.  The ESAL20 values also indicate an NDESIGN value for the 

gyratory method of compaction and design of 75. 

 

Rigid Pavements:  The above Portland cement concrete pavement thicknesses are presented 

as un-reinforced slabs.  Based on projects with similar heavy vehicular loading, we recommend 

that dowels be provided at transverse joints within the slabs located in the travel lanes of heavily 

loaded vehicles and tie bars for the longitudinal joints.  Additionally, curbs and/or pans should 

be tied to the slabs.  The dowels and tie bars will help minimize the risk for differential 

movements between slabs to assist in more uniformly transferring axle loads to the subgrade.  

The Colorado Department of Transportation (CDOT) provides some guidance on dowel and tie 

bar placement in the current Standard Specifications for Road and Bridge Construction as well 

as in the current Standard Plans: M&S Standards.  It is critical to the performance of the 
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concrete pavement that the joints are properly sealed and maintained to minimize the infiltration 

of surface water, especially if dowels and tie bars are not installed. 

 

All Portland cement concrete pavement (PCCP) should be based on a mix design established 

by a qualified engineer.  In general, the design mix should consist of aggregate, Portland 

cement, water and additives that will meet the requirements contained in this section.  The fine 

and coarse aggregate should conform to AASHTO M-6, M-43 and M-80. Cement should be 

Portland cement conforming to AASHTO M-85 or ASTM C-150 and all additives should be 

approved by a qualified engineer.  Concrete used for drive lanes should meet the requirements 

established by CDOT for Class P concrete. 

 

Subgrade Preparation:  We recommend that areas of pavement be underlain by at least 3 feet 

of properly moisture conditioned compacted structural fill.   

 

Pavement subgrade materials across significant portions of the site may consist of existing non-

engineered fills.  Ideally, all non-engineered fill beneath pavements should be removed and 

replaced with compacted fill consistent the material described in this report.  However, a partial 

fill removal option may be considered, particularly in areas of relatively deep fill.  If a partial 

removal option is selected, we recommend that areas of existing fill within proposed pavement 

areas be sub-excavated to a minimum depth of 3 feet below the proposed subgrade elevation.   

 

The owner should be aware that partial subexcavation and replacement of existing fills and/or 

limited subexcavation of claystone bedrock or natural clay soils will reduce but not eliminate 

potential movement of pavements should moisture levels increase within these materials where 

present beneath the replacement fill and/or pavement.  Also, the owner should be aware that 

rigid PCCP will be less tolerant of differential settlement- or heave-related movement than 

flexible pavements.  Where rigid PCCP is constructed over existing fills, claystone or natural 

clay soils, providing reinforcing and doweling as discussed in the previous section of this report 

would help reduce the risk of pavement distress due to differential settlement- or heave-related 

movement.  

 

Prior to placing new fill or the pavement section, the entire subgrade area should be scarified to 

a depth of 8 inches, adjusted to a moisture content near optimum and compacted to at least 

95% of the standard Proctor (ASTM D 698) maximum dry density.  Fill placed beneath the 

pavement should meet the material and compaction requirements for structural fill presented in 

the “Site Grading” section of this report. 
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The pavement subgrade should be proofrolled with a heavily loaded pneumatic-tired vehicle.  

Pavement design procedures assume a stable subgrade.  Areas that deform excessively under 

heavy wheel loads are not considered stable and should be removed and replaced to achieve a 

stable subgrade prior to paving.  The contractor should be aware that the clay soils, including 

on-site and imported materials, may become somewhat unstable and deform under wheel loads 

if placed near the upper end of the moisture range. 

 

Drainage:  The collection and diversion of surface drainage away from paved areas is extremely 

important to the satisfactory performance of pavement.  Drainage design should provide for the 

removal of water from paved areas and prevent the wetting of the subgrade soils. 

 

DESIGN AND CONSTRUCTION SUPPORT SERVICES 
Kumar & Associates, Inc. should be retained to review the project plans and specifications for 

conformance with the recommendations provided in our report.  We are also available to assist 

the design team in preparing specifications for geotechnical aspects of the project, and 

performing additional studies if necessary to accommodate possible changes in the proposed 

construction.   

We recommend that Kumar & Associates, Inc. be retained to provide construction observation 

and testing services to document that the intent of this report and the requirements of the plans 

and specifications are being followed during construction.  This will allow us to identify possible 

variations in subsurface conditions from those encountered during this study and to allow us to  

re-evaluate our recommendations, if needed.  We will not be responsible for implementation of 

the recommendations presented in this report by others, if we are not retained to provide 

construction observation and testing services.   

 

LIMITATIONS 
This study has been conducted in accordance with generally accepted geotechnical engineering 

practices in this area for exclusive use by the client for design purposes.  The conclusions and 

recommendations submitted in this report are based upon the data obtained from the 

exploratory borings at the locations indicated on Fig. 1, and the proposed type of construction.  

This report may not reflect subsurface variations that occur between the exploratory borings, 

and the nature and extent of variations across the site may not become evident until site grading 

and excavations are performed.  If during construction, fill, soil, rock or water conditions appear 

to be different from those described herein, Kumar & Associates, Inc. should be advised at once 
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so that a re-evaluation of the recommendations presented in this report can be made.  Kumar & 

Associates, Inc. is not responsible for liability associated with interpretation of subsurface data 

by others.   

 

Swelling soils occur on this site.  Such soils are stable at their natural moisture content but will 

undergo high volume changes with changes in moisture content.  The extent and amount of 

perched water beneath the building site as a result of area irrigation and inadequate surface 

drainage is difficult, if not impossible, to foresee. 

 

The recommendations presented in this report are based on current theories and experience of 

our engineers on the behavior of swelling soil in this area.  The owner should be aware that 

there is a risk in constructing a building in an expansive soil area.  Following the 

recommendations given by a geotechnical engineer, careful construction practice and prudent 

maintenance by the owner can, however, decrease the risk of foundation movement due to 

expansive soils. 
 

JLB/jw 
cc: book, file  











































Project No.: 15-3-164
Project Name: Erie Commercial
Date Sampled: September 8 and 10, 2015
Date Received: September 17, 2015

Boring Depth (Feet)
Liquid 

Limit (%)
Plasticity 

(%)
1 4 9/21/15 11.2 120.0 70 35 20 0.16 A-6 (12) Lean Clay with Sand (CL)
1 14 9/21/15 15.9 108.5 Claystone Bedrock
2 9 9/21/15 9.5 114.7 72 37 21 A-6 (13) Lean Clay with Sand (CL)
3 4 9/21/15 14.9 110.4 96 48 28 A-7-6 (29) Lean Clay (CL)
3 9 9/21/15 13.1 118.8 98 48 28 0 A-7-6 (30) Claystone Bedrock
4 4 9/21/15 15.4 116.2 87 42 25 A-7-6 (22) Lean Clay (CL)
5 4 9/21/15 17.8 111.4 94 61 40 A-7-6 (42) Claystone B edrock
6 4 9/21/15 10.0 124.5 52 25 11 A-6 (2) Sandy Lean Clay (CL)
6 9 9/21/15 11.7 97.0 Claystone Bedrock
7 1 9/21/15 13.1 108.3 90 43 24 A-7-6 (22) Lean Clay (CL)
7 4 9/21/15 18.6 109.1 98 73 51 A-7-6 (57) Claystone Bedrock
8 4 9/21/15 17.8 105.2 94 53 29 A-7-6 (31) Claystone Bedrock

F-1 4 9/21/15 14.1 117.3 77 30 14 A-6 (9) Fill: Lean Clay with Sand (CL)
F-2 9 9/21/15 13.5 119.7 78 41 24 A-7-6 (18) Claystone Bedrock
F-3 4 9/21/15 19.5 104.8 79 38 20 0 A-6 (15) Lean Clay with Sand (CL)
F-4 14 9/21/15 13.3 118.9 Claystone Bedrock
F-5 4 9/21/15 9.0 117.4 72 32 17 A-6 (10) Lean Clay with Sand (CL)
F-6 4 9/21/15 8.8 108.2 79 33 20 A-6 (14) Lean Clay with Sand (CL)
F-6 14 9/21/15 15.1 115.1 Claystone Bedrock
F-7 4 9/21/15 2.9 114.5 40 NV NP A-4 (0) Sandstone Bedrock
F-8 1 9/21/15 10.3 106.3 77 34 17 A-6 (11) Lean Clay with Sand (CL)
F-9 4 9/21/15 13.5 115.3 97 52 33 A-7-6 (35) Claystone Bedrock

F-10 1 9/21/15 11.5 114.5 91 44 25 A-7-6 (24) Lean Clay (CL)
F-10 9 9/21/15 16.6 111.6 Claystone Bedrock
F-11 4 9/21/15 12.0 119.1 89 43 24 0 A-7-6 (22) Lean Clay (CL)
F-12 1 9/21/15 10.9 116.6 84 37 20 A-6 (16) Lean Clay with Sand (CL)
F-13 1 9/21/15 10.2 102.6 91 39 21 A-6 (19) Lean Clay (CL)
F-14 4 9/21/15 10.9 114.6 99 48 29 A-7-6 (31) Claystone Bedrock
F-15 4 9/21/15 12.2 114.0 87 45 26 A-7-6 (23) Lean Clay (CL)
F-16 4 9/21/15 3.0 108.4 70 NV NP A-4 (0) Siltstone Bedrock
P-1 4 9/21/15 16.1 114.1 85 36 20 A-6 (16) Fill: Lean Clay with Sand (CL)
P-2 1 9/21/15 10.0 121.3 87 39 21 A-6 (18) Lean Clay (CL)
P-3 4 9/21/15 16.4 107.6 99 54 33 A-7-6 (37) Claystone Bedrock
P-4 1 9/21/15 12.5 109.5 89 40 22 0 A-6 (20) Lean Clay (CL)
P-5 4 9/21/15 13.6 108.0 94 45 26 A-7-6 (26) Lean Clay (CL)
P-6 1 9/21/15 10.7 113.3 85 39 22 A-6 (18) Lean Clay with Sand (CL)
P-7 1 9/21/15 10.4 103.3 79 37 19 A-6 (14) Lean Clay with Sand (CL)

Water 
Soluble 
Sulfates 

(%)

AASHTO 
Classification (Group 

Index) Soil or Bedrock Type

Summary of Laboratory Test Results
Table I

Sample Location Atterberg Limits

Date 
Tested

Natural 
Moisture 
Content 

(%)

Natural 
Dry 

Density 
(pcf)

Percent 
Passing 
No. 200 
Sieve
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