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 A. WORKSHOP SESSION 

I. Call to Order and Announcement of Quorum 

II. Discussion on possible amendments to the City's Code of Ordinances: 

i. Regulations on open air porches in residential zoning districts 

ii. Requirements for SUP submittals 

iii. The requirement of a specific use permit for parking garages throughout the City 

iv. Design Standards in commercial districts 

v. Bellaire Boulevard Estate Overlay District 

vi. Fence Heights for residential structures abutting commercial districts 

vii. Regulations and materials used in impervious and pervious surfaces 

 III. ADJOURNMENT 

 B. REGULAR SESSION 

I. CALL TO ORDER AND ANNOUNCEMENT OF QUORUM 

II. APPROVAL OF MINUTES FROM PAST MEETINGS 

1. Planning and Zoning Commission - Regular Session - Sep 13, 2018 6:00 PM 

III. REMINDER TO CITIZENS DESIRING TO ADDRESS THE COMMISSION 

IV. GENERAL PUBLIC COMMENTS 

i. Persons at the meeting who have indicated their desire to be heard on matters of general 
interest to the Commission by submitting the form provided shall have three minutes to 
present their comments.  The Commission is not permitted to fully discuss, debate, or 
consider items that are not on the agenda.  Questions presented to the Commission may be 
referred to staff. 

ii. Comments and/or updates from the Commission's City Council Liaison. 

V. CURRENT BUSINESS (ITEMS FOR DISCUSSION, CONSIDERATION, AND/OR POSSIBLE ACTION) 
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i. Presentation by ChaVonne Sampson on the amendments made to the City's Comprehensive 
Plan and Code of Ordinances with regard to the property at 4800 Fournace Place. 

ii. Docket # SU-2018-05-Consideration of an application filed by SLS Properties, LLC, as applicant, 
for a Specific Use Permit as required by the City of Bellaire Code of Ordinances, Chapter 24, 
Planning and Zoning, Section 24-605, Application for Specific Use Permit, to allow for multi-
tenant office use in the existing office buildings previously occupied by Chevron U.S.A, Inc, as 
provided for in section 24-544 C. 3) of the City of Bellaire Zoning Code. The property is located at 
4800 Fournace Place, and is within the Technical Research Park Zoning District, also known as 
the North Bellaire Special Development Area. 

iii. Docket # SU-2018-06-Consideration of an application filed by SLS Properties, LLC, as applicant, 
for a Specific Use Permit as required by the City of Bellaire Code of Ordinances, Chapter 24, 
Planning and Zoning, Section 24-605, Application for Specific Use Permit, to allow for the 
construction of a parking garage adjacent to the existing office buildings previously occupied by 
Chevron U.S.A, Inc, as provided for in section 24-544 C. 4) of the City of Bellaire Zoning Code. 
The property is located at 4800 Fournace Place, and is within the Technical Research Park Zoning 
District, also known as the North Bellaire Special Development Area. 

iv. Approval of the Commission's Report and Recommendation to City Council regarding a specific 
use permit at 4800 Fournace Place for multi-tenant office use. 

v. Approval of the Commission's Report and Recommendation to City Council regarding a specific 
use permit at 4800 Fournace Place for the construction of a parking garage. 

VI. COMMITTEE REPORTS 

VII. CORRESPONDENCE 

VIII. REQUESTS FOR NEW BUSINESS, ANNOUNCEMENTS AND COMMENTS 

i. Staff liaison report on the status of projects previously addressed by the commission as well 
as projects for future meetings. 

ii. The Chairman shall recognize any Commissioner who wishes to bring New Business to the 
attention of the Commission.  Consideration of New Business shall be for the limited purpose 
of determining whether the matter is appropriate for inclusion of a future Agenda of the 
Commission or for the referral to staff for investigation 

IX. ADJOURNMENT 
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I. CALL TO ORDER AND ANNOUNCEMENT OF QUORUM 

Chairman Gordon called the meeting to order at 6:00 PM, and certified that a quorum was present, 
consisting of the following members. 

 
Attendee Name Title Status Arrived 

Mike Baker Commissioner Present  

Jonathan Saikin Commissioner Present  

Mike Axelrad Vice Chairman  Absent  

Ross Gordon Chairman  Present  

Weldon Taylor Commissioner Present  

John T. Klug Commissioner Present  

Pamela Nelson Commissioner  Present  

Zachary Petrov Assistant City Attorney Present  

Ashley Parcus Development Services Coordinator Present  

ChaVonne Sampson Director of Development Services  Present  

Trisha S. Pollard Council Member Present  

II. APPROVAL OF MINUTES FROM PAST MEETINGS 

A. Planning and Zoning Commission - Regular Session - Jul 12, 2018 6:00 PM 

Commissioner Nelson stated that the order in which the swearing in of the new commissioners 
is backwards because it shows it happening before the public comments on the pathways plan. 
She asked that number 5 and 6 be switched.  

RESULT: APPROVED  AS AMENDED [UNANIMOUS] 

MOVER: Mike Baker, Commissioner 

SECONDER: Pamela Nelson, Commissioner  

AYES: Baker, Saikin, Gordon, Taylor, Klug, Nelson 

ABSENT: Axelrad 

III. REMINDER TO CITIZENS DESIRING TO ADDRESS THE COMMISSION 

Chairman Gordon clarified that there were three primary pieces of action on the agenda. The first is two 

public hearings related to the Chevron property, and the second is the conclusion to the process for the 

car wash. He added that it is important to note that the general public comments are not intended for 

those three items. If you would like to speak on the Chevron property you have an opportunity during 

the public hearing process for the two items. Chairman Gordon stated that at this point in time, the 

general public comments period is for persons who have indicated the desire to be heard on matters of 
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general interest to the commission and the commission is not permitted to fully discuss, debate, or 

consider items that are not on the agenda.  

IV. GENERAL PUBLIC COMMENTS 

A. Persons at the meeting who have indicated their desire to be heard on matters of general 
interest to the Commission by submitting the form provided shall have three minutes to 
present their comments.  The Commission is not permitted to fully discuss, debate, or 
consider items that are not on the agenda.  Questions presented to the Commission may be 
referred to staff. 

Lynn McBee-Ms. McBee stated that she was here to talk to the Planning and Zoning Commission 
about process. During the July meeting, the last meeting, a public hearing was held which will be 
deliberated on on the agenda tonight. She stated that her concern about the public hearing was the 
emergence of a staff meeting now dubbed something like a Development Review Committee, which 
she stated that she is totally ignorant of. Ms. McBee explained that staff reviewed the meeting and 
the comments and came up with a traffic impact analysis request and made recommendations 
about the action, which was in the packet tonight. She stated that she does not know who is a 
member of this development review committee, or when they met, and that she does not see any 
minutes concerning that committee. She added that she would appreciate some clarification on 
that. Ms. McBee felt that the public hearing is intended to allow the citizenry to direct their wishes 
and that it's your role to consider that; If there have been no comments possible because the 
materials were missing, then you're missing public input that's vital. She stated that it is simply a 
matter of principle that you provide all information and staff is subservient to the Planning and 
Zoning Commission. She added that her general concern about the process is that all staff 
information including their recommendations should accompany the packet and be made available 
to the general public before the public hearing. She mentioned that any new recommendations can 
now not be commented upon because the public hearing was adjourned. She asked that the 
Commission instruct staff, for future actions, that all information that they care to make about an 
application should be submitted to the Commission as part of the public hearing packet, and that in 
this particular case, a second public hearing should be warranted to allow the public to address the 
new information that was not provided at the first public hearing. Ms. McBee stated that in the 
future she would suggest that if there are more materials that are going to be requested by the 
Commission of the staff, that the hearing be continued to a date certain to give fair opportunity to 
the general public to take advantage of reviewing that additional information. 

B. Comments and updates from the Commission's City Council Liaison. 

There were no comments from the Commission's City Council Liaison, Trisha Pollard.  

V. PUBLIC HEARINGS 

 Docket # SU-2018-05-Public hearing on an application filed by SLS Properties, LLC, as applicant, 
for a Specific Use Permit as required by the City of Bellaire Code of Ordinances, Chapter 24, 
Planning and Zoning, Section 24-605, Application for Specific Use Permit, to allow for multi-
tenant office use in the existing office buildings previously occupied by Chevron U.S.A, Inc, as 
provided for in section 24-544 C. 3) of the City of Bellaire Zoning Code. The property is located at 
4800 Fournace Place, and is within the Technical Research Park Zoning District, also known as 
the North Bellaire Special Development Area. 
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A. Presentation of the Public Hearing Process 

Ms. Parcus reviewed the public hearing process.  

B. Presentation by the Applicant 

Danny Sheena, SLS Properties-Mr. Sheena introduced himself and stated that he is one of the 
owners of SLS properties. He added that he has lived in Houston all of his life, and that he currently 
lives at 4612 Oleander Street with his wife and kids. Mr. Sheena stated that his partner in this 
venture is Dr. Ronny Sheena, who also lives in Bellaire, on Marrakech. He then gave some 
background information about himself, stating that he is an engineer and graduated from the 
University of Houston many years ago. Mr. Sheena explained that he has a master's degree from 
UCLA in engineering as well. He informed the Commission that he has been exposed to many real 
estate deals for his clients and for himself, and that he is very familiar with the Bellaire area, the real 
estate market, and methods of construction. Mr. Sheena explained that the requests are broken up 
into two public hearings, the first being a request to use the existing office buildings as  multi-tenant 
office space, and the second is the parking garage. He stated that he would address each one 
seperately. Mr. Sheena added that there would be more comments and more exhibits for the 
parking garage than for the multi-tenant office building. He mentioned that he has built properties 
in Houston for many years, for himself and for his clients, and has been involved in projects for 
Gerald Heinz all over the country from small buildings to very large buildings.  
 
Mr. Sheena then went on to give some background information regarding the former Chevron 
buildings. He explained that there is a six story office building that was built in 1965, and then 
there's a 10 story office building next to it which is like a V-shape, and that was constructed in the 
'70's a few years later. He stated that it was occupied as an office building for many, many years, 
and had multiple departments and various divisions in them. Mr. Sheena added that his 
understanding was that, at times, other companies were leased sub-portions of the office space; 
therefore the building is already configured for many tenants. He informed the Commission that he 
owns the property across the freeway, at 5909 and 5959 West Loop South, and has for about a year. 
It's a multi-tenant office building, very similar to other office buildings in the City of Bellaire. He 
mentioned that there are several other multi-tenant office buildings located within the City of 
Bellaire and that is exactly what he would like to do with the property at 4800 Fournace. Mr. Sheena 
added that his company is very familiar  with running, operating, and maintaining office buildings, 
and stated that the property will operate very similarly to the other office buildings around the city. 
Mr. Sheena explained that this is simply a request to continue utilizing  He thanked the Commission 
for giving him the time to speak.  

C. Staff Findings 

Ms. Parcus informed the Commission that the public hearing is on a request filed by SLS Properties, 

LLC, as applicant, for a Specific Use Permit as required by the City of Bellaire Code of Ordinances, 

Chapter 24, Planning and Zoning, Section 24-605, Application for Specific Use Permit, to allow for 

multi-tenant office use in the existing office buildings previously occupied by Chevron U.S.A, Inc, as 

provided for in section 24-544 C. 3) of the City of Bellaire Zoning Code. She added that the property 

is located at 4800 Fournace Place, and is within the Technical Research Park Zoning District, also 

known as the North Bellaire Special Development Area within the City’s Comprehensive Plan. Ms. 

Parcus stated that the application was submitted on August 10, 2018, and that notice of the public 

hearing was published in the Southwest News on August 28th, and mail outs were sent to 215 
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properties within 500 feet of the 4800 Fournace on August 31st.  Notification signs were posted on 

the property on August 28th. Ms. Parcus then reviewed the details of the site with regard to the 

current zoning and adjacent zoning and land uses. She explained that this application is not 

requesting a re-zone, and that per Section 24-544 C. 3) of the City of Bellaire’s Code of Ordinances, 

“Office buildings” is permitted as a specific use within the City’s Technical Research Park District. She 

informed the Commission that the applicant plans to use the approximately 500,000 square feet of 

lease-able office space, already existing on the site, to house multi-tenants. Ms. Parcus then 

mentioned that based on Section 24-514a, general office use requires 3 parking spaces per 1,000 

square feet of general floor area. This means that approximately 1,500 parking spaces are required 

on site in order to accommodate for the 500,000 square feet of office space.  She stated that there 

are currently only 1,400 parking spaces available on site; however, the applicant’s request for the 

construction of a parking garage addresses that issue.  

She stated that no action is required during tonight’s meeting, and that the item is scheduled for 

consideration on October 11th.  

D. Public Comments 

Chairman Gordon explained that because there are two public hearings for the property, any 
comments relating more to the use of the buildings would need to be made during this hearing and 
any comments more related to the parking garage will need to be saved for the second.  

i. Persons at the meeting who have indicated their desire to address the Commission by 
submitting the form provided shall have three (3) minutes each to present comments 
concerning the Application. This time limit may be extended to five (5) minutes at the 
discretion of the Chair with the consent of the Commission. 

James Balogh: Mr. Balogh stated that he owns a house at 5017 Mayfair Street, and also 

resides at 4820 Bellaire Boulevard.  He was concerned that there would 

be a lot of vendors and truck traffic in and out of the site, because there 

is already an issue with truck and school traffic/buses in the mornings. 

He added that if the same thing happens on Fournace, then it will be 

just an L-shaped nightmare. Mr. Balogh also mentioned that the trucks 

frequently knock down the poles as they turn the corners. He stated 

that the influx of extra traffic needs to be taken into consideration.  

Charles Platt:  Mr. Platt stated that he lives at 4924 Beech Street, and has concerns 

about the specific use permits for the Chevron property for two 

reasons. He mentioned that environmental is one, and drainage is the 

other. Mr. Platt added that Chevron has filed two massive 

environmental reports with the Texas Commission on Environmental 

Quality in December 2017 and May 2018, and stated that he assumed 

that the Commission has access to those. He mentioned that he is not 

an expert, but these reports list numerous chemicals that are outside 

permissible limits and which have to be remediated, including 

petroleum hydrocarbons, chlorinated volatile organic compounds and 

mercury. Mr. Platt stated that there's no action plan yet, as far as he 
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knows, filed with the TCEQ on the contamination, and the buyer has not 

really addressed it. He added that the buyer says that he will comply 

with the TCEQ requirements, but has not, in my understanding, 

submitted the description of the environmental hazards that are 

required by our ordinance. Mr. Platt felt that it would be advisable to 

consider hiring a environmental engineer to review the reports and 

advise the Planning and Zoning Commission. He added that the the 

buyer should be required to provide more specificity before the 

Planning and Zoning Commission acts on this matter. Mr. Platt then 

stated that as far as drainage is concerned, he doesn't know if this 

project will add to the drainage, but that it is something that needs to 

be thought about. He added that post-Harvey, we need to retain as 

much water as we can on properties within the city of Bellaire, and that 

there is nothing in the proposal that addresses drainage. Mr. Platt 

explained that this property sits near the top of the Bellaire water shed 

and drains on either side, and also into Fournace. He stated that this is a 

major concern and that a lot of the property is covered with concrete 

pads. Mr. Platt mentioned that he doesn't know what the coverage 

requirement is, but that it is certainly something we should have a 

better understanding of before the Planning and Zoning Commission 

approves these permits. 

Michelle Arnold: Ms. Arnold stated that she has lived at 4917 Elm Street since 1994, and 

apologized that her comments are intertwined. She added that her 

neighborhood will be negatively impacted if this building goes through 

as discussed. She stated that it is bad enough that Bellaire taxpayers 

have had to look at the Chevron office buildings for decades, and now a 

parking garage for 2,000 cars will further mar the view for Bellaire 

taxpayers. Ms. Arnold felt that a garage for 2,000 cars will mean terrible 

traffic for Fournace, safety risks, plus the nuisance of noise from 

hundreds of car radios and motorcycles. She stated that  Bellaire City 

Council has little control over the town's massage parlors, pawn shops 

for thieves, and the infamous Bellaire Inn,  where rooms are available to 

rent by the hour, and there will also be no control over the tenants of 

this building. Ms. Arnold mentioned that Chevron was easy, it was one 

neighbor with only 900 surface parking spaces. She questioned whether 

the parking garage construction will stir up any hazardous waste that 

Chevron might have left behind, and mentioned that another shady side 

enclave with 20 high end homes and acreage would be nice. Mr. Arnold 

asked if there is any chance that they can use the surface parking with 

shade structures that house solar panels which will help reduce the 

energy costs of this building. She then informed the Commission that 

they are about to make a big quality of life decision for the town.  
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Catherine Lewis: Catherine Lewis informed the Commission that she lives at 1112 

Colonial,  which is about 250 feet from the site. She stated that her main 

comment  was that the total area is in kind of a shabby disrepair, 

including the sidewalks all around. Ms. Lewis mentioned that the office 

complex area used to be beautifully maintained when Texaco had a 

plant there, and then when Chevron took over it went down. She stated 

that all of that needs to be maintained, and she felt that it should be 

part of the discussion here. Ms. Lewis then mentioned the drainage 

issue, and stated that it is a big deal,  especially for Mayfair Street, 

because when you put in a parking garage, if you raise that foundation 

it'll drain to Mayfair street and Mayfair street already floods. She 

pointed out that the new storm drainage system that's supposed to go 

into Mayfair is still not there. Ms. Lewis stated that every year it's on the 

schedule, and every year it gets delayed. She mentioned that she 

concurs with an office use, along the lines of what it has been in the 

past.  

Ed Umbricht:  Mr. Umbricht stated that he lives at 4900 Mayfair. He mentioned that 

the TIA that was completed suggests that 2,000 parking spaces will 

support about 5,700 trips. Mr. Umbricht stated that this means that 

5,700 extra cars  have to go down Fournace or 610, or take the 

additional shortcut down Anderson to Elm. He pointed out that the 

traffic report says there's no net effect to the traffic in the area, but the 

road is already at a C, and is overburdened in the area. He mentioned 

that there are three exits to the property currently, but one of them is 

just too close to the freeway to get in and out. Mr. Umbricht stated that 

the Chevron property always had police officers at the exit controlling 

traffic, Texaco did too. He pointed out that this traffic report calls for no 

traffic controls at all, and that he  thinks that it's important to look at. 

Mr. Umbricht mentioned that the TIA lists Anderson as an emergency 

exit, and asked that it be closed permanently. He felt that the residents 

are already boxed in in the neighborhood, with Westpark and the new 

transit center that's going up on the north side. 

Lynn McBee:  Ms. McBee stated that the attempt to take a large track such as 

Chevron and say "we just wanted to fill the office building with multiple 

kinds of tenants and maybe use the six story building as well, and later 

we'll talk about a parking garage, and this application has a traffic 

impact analysis" is based on nothing. She mentioned that the property 

is not being used right now by whatever mix of tenants will come,  so 

the traffic study, though I'm no expert and I hate these things, doesn't 

tell me a whole lot. She then asked what types of tenants the building 

will be used for and what the restrictions will be. Ms. McBee stated that 

who offices in the building and their needs will determine all the 
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questions we're here to answer tonight, but we can't because we don't 

know who they'll be. She felt that this is an absurd way to do business in 

a zoned city, and added that the application makes no attempt to 

explain the goals of the developer, but really offers as little as he can get 

away with. Ms. McBee felt that the Commission doesn't have enough 

information to make a decision on it, and that she doesn't have enough 

to give an intelligible comment. She mentioned that there is no attempt 

to even compare the past use of the property in those two buildings and 

the proposed use of the property, as expected by this new developer; 

therefore, there is no way to determine if it's going to be better, worse, 

more, less, etc. Ms. McBee stated that she totally opposes the granting 

of the specific use for this quote, “multi-tenant building,” of which she 

knows nothing and the Commission knows nothing. She added that her 

opposition is based on an incomplete application and lack of 

information to the public. 

E. Response of Applicant 

Danny Sheena, SLS Properties-Mr. Sheena explained that this is an office building, and no one ever 
knows what tenants will be occupying it until a "for lease" sign is put up and interested tenants call 
about a space. He added that no one in Bellaire comes in up front and is able to tell the City exactly 
what tenants are going to lease a space.  Mr. Sheena pointed out that it is up to the landlord to 
restrict tenants that are undesirable, and it is not something that he can predict, or anybody can 
predict in advance. He stated that many people need space for a variety of reasons, doctors, 
lawyers, accountants, CPAs, dentists, etc. He added that whoever is interested will be screened by 
the landlord, and the landlord will do a good job to make sure that it's a desirable tenant. Mr. 
Sheena explained that as far as traffic congestion on the street goes, these buildings were occupied 
before, and its the same kind of occupancy, just broken up into several different companies. He 
added that whatever traffic was there before in 2015 and 16 and 14 and 12 will continue to be 
there. He explained that the building is situated where it's got an exit off of Loop 610 and two exits 
off of Fournace, and therefore there will not be traffic going into the streets, it is going to be 
directed where it needs to go. Mr. Sheena added that if there is congestion issues he would be 
happy to obtain a police officer to direct traffic.  Mr. Sheena pointed out that an expert analyzed the 
situation and determined that there will not be any significant impact with regard to a multi-tenant 
office use. He added that there are restrictions on the property that he is not able to disclose at this 
time, because he has not closed on the property. Mr. Sheena stated that they will close on 
September 26th and that he will be able to give the public and the Commission any information that 
they would like at the next meeting.  He mentioned that the public will understand why there's 
certain things that cannot be done in the future, but for now, he knows that he wants to keep the 
multi-tenant office building and he will need to make sure that it's got all the accommodations for it. 
Mr. Sheena stated that he understands the concerns regarding the environmental issues, but that 
the city has been in contact with the TCEQ about where the contamination was coming from, and it 
basically concluded that it is coming from offsite onto the property. He mentioned that it is very 
deep in the ground, and that Chevron has cleaned the surface contamination. He informed the 
Commission that there are certain agreements that he has with Chevron as to what will be allowed 
on the property in the future.  He assured the Commission that the TCEQ is monitoring the situation, 
and he will make sure that there are no issues. Mr. Sheena pointed out that the request before the 
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Commission is simply whether or not multiple tenants can be allowed to use an existing office 
building that was fully occupied for many, many years in the past.  

F. Questions from the Commission 

Commissioner Taylor asked who does have the regulatory, burden if you will, for the 
environmental issues. He questioned whether it would be the City of Bellaire or the Texas 
Commission on Enviromental Quality.  
 
Ms. Parcus stated that TCEQ would handle that.  
 
Commissioner Taylor asked for clarification that TCEQ is engaged.  
 
Ms. Parcus confirmed this.  
 
Commissioner Taylor mentioned that based on the parking numbers that were given during the 
staff report Chevron did not have an adequate amount of parking on the site.  
 
Ms. Parcus confirmed that and explained that the numbers are based on the calculations that 
staff uses today. She added that she is not sure how it was calculated when Chevron went in, but 
based on the three per thousand currently used, they would need 1,500 parking spaces on site and 

right now there's only 1,400 parking spaces on site. Ms. Parcus also explained that the 3 per 1,000 
is based on general office and that there is a different requirement for medical office, which is 
3.5 per 1,000. She stated that based on that, the requirement of 1,500 could go up even more.  
 
Commissioner Taylor asked the applicant if  there is going to be reconstruction in the building that 
would allow a bigger tenant population than was there for the Chevron organization or if he was 
anticipating a decrease in the number of tenants. 
 

Mr. Sheena stated that the Chevron property, the building itself, has got multiple cubicles and 
when you have cubicles you have a lot denser population of tenants. In general office use there's 
not a lot of cubicles. What you do is you have larger offices. A cubicle is generally, sometimes you 
get them as five and a half by six and a half. A normal office size is like a 10 by 12 or sometimes even 
larger. On a normal office you'd have variety of other supporting offices. We expect the density in 
the same space to be less than it is in Chevron. We believe that the Chevron occupancy was much 
higher than what we anticipated.  
 
Commissioner Taylor then asked the applicant why he is building the parking garage for 2,000 
parking spaces.  

Mr. Sheena mentioned that although this is more related to the second hearing he would go 
ahead and answer the question. He explained that the code say that a minimum of 3 per 1,000 
is required for general office use. He stated that he has offices all over the city and his general 
finding is that if you give them 3 per 1,000, sometimes they will exceed it and it's the peak hours. In 
an office building you have people that come in late, go out early, it's not everybody goes in and 
everybody comes out. It's better for a landlord to provide more adequate tenancy for parking than is 
the minimum required by code. He stated that he feels as though 4 per 1,000 is the right number for 
him.  
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Commissioner Taylor mentioned the comment regarding food services, trucks, and truck traffic and 
asked Mr. Sheena to comment on this.  

Mr. Sheena stated that it is an office building. He added that in an office setting you don't typically 
have the food services that were mentioned. He added that the building does have a cafeteria that 
services the tenants in the building but that there is an underground ramp that is already existing on 
site which allows for deliveries to be made without the neighboring residents seeing it.  

Chairman Gordon asked staff to clarify what types of uses would be allowed within the office 
buildings.  

Ms. Parcus explained that it would only be general office and medical office, and that retail would 
not be allowed.  

Chairman Gordon asked for clarification that restaurants would not be allowed.  

Ms. Parcus confirmed this.  

Commissioner Baker asked if the residential lots to the north of the property were also included in 
the transaction.  

Mr. Sheena stated that they are not.  

Commissioner Baker asked Mr. Sheena if he has or would consider extending the road that runs 
along the east west meridian out to the right for additional ingress and egress from the Loop 610 
feeder.  

Mr. Sheena stated that it is not in the current plans. He added that there would be issues with 
TxDOT allowing an extra entrance that exists form a freeway they control. Mr. Sheena explained 
that they have thought about a lot of different scenarios on how to improve the flow of the site, but 
without knowing exactly what is going to be developed on the other portions of the land it is hard to 
make those determinations at this point.  

Commissioner Baker asked if he could elaborate at all on the possible uses for the rest of the land.  

Mr. Sheena stated that he honestly doesn't know today, but added that without the parking garage 
he wouldn't be able to do anything else. He then reminded the Commission that he has not closed 
on the property yet. 

Commissioner Baker pointed out the structure shown on the top left of the site plan and asked Mr. 
Sheena to address what it is and how it relates to his proposal.  

Mr. Sheena explained that it is a central plant that has the capability of running 10 buildings without 
ever losing power. He mentioned that the emergency power could be a tremendous help to the city 
in the future if another natural disaster were to occur. 

Commissioner Klug asked what class the office buildings are. 

Mr. Sheena stated that both of them are rated as B plus buildings.  

Commissioner Klug asked Mr. Sheena about how many other properties he has developed or 
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controlled. 

Mr. Sheena explained that he has two directly across the freeway, at 5959 West Loop South. He 

added that he has one at 2636 South Loop West by Reliant Stadium, which is the biggest building 

out there, one at 4543 Post Oak Place right there by the Galleria where his brother has a clinic with 

eight other physicians, one at 2900 Woodridge, that's by 45 and 610, one at 13103 FM 1960, that's 

290 and 1960, and one at the corner of Wilcrest and 59 out on the west side. He added that he also 

has shopping centers by Wilson Road and Beltway and by North Intercontinental, in south Houston 

by NASA Clear Lake, Dickinson and we've got other land. Mr. Sheena stated that that's only in 

Houston, and that he has personally done a lot in office buildings but those are the ones that he 

owns with partners today. He stated that he has done many, many other office buildings for clients 

of his all over the country. He mentioned that one of his last projects was an 85 story building in 

Chicago, Illinois that had a 350 foot pyramid on top and was supposed to be the third tallest building 

in the world. Mr. Sheena stated that he spent probably a year of his life traveling back and forth 

from Chicago to make sure it happened and then somehow they shortened it at the end and made it 

a 65 story building. It's called One North Wacker. He stated that there is another building that he did 

in Detroit called One Detroit Center. It's a 50 story building in downtown Detroit, with an 

approximately 10 story parking garage. Mr. Sheena added that he has also done small buildings and 

warehouses.  

Commissioner Klug asked Mr. Sheena if he just owns the buildings in Houston or if he manages them 

as well.  

Mr. Sheena explained that he does both.  

Commissioner Klug asked for confirmation that his management company would manage and lease 

the buildings at 4800 Fournace as well. 

Mr. Sheena confirmed this.  

Commissioner Klug mentioned that there is currently surface parking on the site; he asked if there 

was any possibility of removing that and returning it to grass or soil for drainage purposes. 

Mr. Sheena explained that it would be part of other developments in the future, but that absolutely 

there will be some green space out there that will accommodate that. He added that he is working 

with Kirksey Architects and that they absolutely have plans for green space and trees for the rest of 

the development. He added that he couldn’t tell the Commission right now with certainty as to what 

exactly it would look like.  

Commissioner Klug asked Mr. Sheena if he had an estimate of what the office population would be 

with his proposal compared to the population under Chevron.  

Mr. Sheena stated that it will not be greater than what Chevron had. He added that Chevron 

occupied the entire building in cubicles, which are much denser than what is anticipated for this 

proposal.  
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Commissioner Nelson asked Mr. Sheena if he has any plans to make upgrades to the exterior of the 

building and/or the surrounding sidewalks that are said to be in disrepair.  

Mr. Sheena stated that the building will get a power wash and possibly a paint job. He added that he 

would not be authorized to do anything to sidewalks that belong to the City, but that he would take 

care of any sidewalk that he has control over.  

Commissioner Nelson mentioned that Mr. Sheena plans to do some landscaping but asked for 

confirmation that he does not plan to do any actual building.  

Mr. Sheena confirmed that no building will be done where the existing buildings are.  

Commissioner Nelson understood that continuing the use of the office buildings as multi-tenant 

would not be impacted by any environmental issues, but mentioned that any kind of new 

construction, even just changing or replacing a sidewalk could disturb the chemicals that are 

present.  

Mr. Sheena explained that for the purpose of the multi-tenant office building there'll be zero 

environmental effect or impact on the property. He was confident that even the replacement of a 

sidewalk would not be impacted as the contamination is approximately 40-50 feet below ground 

level.  

Commissioner Saikin asked Mr. Sheena if any of the other projects that he has worked on are 

comparable in to this one where you have taken a single tenant or single occupant property and 

converted it into a multi-tenant space. 

Mr. Sheena confirmed that he has, but that the property was not as big as the one at 4800 

Fournace. He stated that it was a property that was occupied by Washington Mutual and was 

located on West Gray. Mr. Sheena added that Chase took the first floor and then the rest of the 

buildings is split into multi-tenants.  

Commissioner Saikin asked what the size was compared to this property. 

Mr. Sheena explained that it was approximately 20-30,000 square feet. He added that the building 

at 4800 Fournace will need a big tenant to occupy a floor or two floors, and that there are people 

like that they are already in communication with.  

Commissioner Saikin asked Mr. Sheena what his timeline is. 

Mr. Sheena explained that he will put the spaces up for lease as soon as he closes on the property, 

and that the parking lot will come after. He added that he currently has enough on site surface 

parking to begin leasing the spaces without the construction of the parking structure needing to 

come first. 

Commissioner Saikin asked Mr. Sheena if he anticipated that the parking lot will also be shared with 

the other undeveloped portions of the property.  

Mr. Sheena stated that he is not sure yet.  
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Commissioner Saikin asked if there were any plans to modernize the exterior of the building.  

Mr. Sheena reiterated that the only plans are to power wash an possibly paint the building.  

Commissioner Saikin questioned whether Mr. Sheena felt that he could attract quality tenants 

without upgrading the building.  

Mr. Sheena was confident that he could and reiterated that he has already been in communication 

with some companies who are interested in leasing there. He added that his property is better than 

others due to the fact that the generator can provide secure services that tenants don't have in 

other properties.  

Commissioner Saikin asked how many floors there are in the V-shaped building. 

Mr. Sheena stated that there are 10 stories.  

Commissioner Klug asked if the excess power capacity from the generator could be switched over to 

the City of Bellaire if there were an outage. 

Mr. Sheena explained that it has excess capacity, but it would be a matter of running the piping 

from the building to whoever else needs it. He added that there is currently no connection to switch 

it to the Bellaire grid or residential grid.  

Chairman Gordon questioned whether the City has reviewed the TIA that was submitted for the 

property.  

Ms. Parcus explained that it has been sent to the City's Traffic Engineer for review, but that we have 

not received the comments back yet. She added that the TIA was submitted only one day before the 

public hearing packet was sent out, and that the Commission will get that information for 

consideration of the item.  

Chairman Gordon was concerned about the process for moving forward without this information 

and whether the Commission was just setting itself up to have to have an additional public hearing 

or revisit the topic at a later date if there are comments or revisions. He wondered if the application 

was in fact complete and is in compliance with all of the City's regulations.  

Ms. Parcus explained that this information is typically given to the Commission during consideration 

of the item, not during the public hearing portion. She added that the application is complete based 

on the City's regulations for SUP submittals.  

Chairman Gordon mentioned that the applications are not clear as to whether the permits cover any 

of the other land on the property, specifically, the generator that has been discussed.  He was 

concerned about the idea of granting specific use permits for segments of a property.  

Ms. Parcus pointed out that the two office buildings are already existing, and that Mr. Sheena is 

simply asking to continue the use of them. She added that any future development will have to go 

through the same process before the Commission. Ms. Parcus informed the Commission that she 
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believed that the property is currently 3 lots, and that platting appropriately will be part of the 

process as well.  

Chairman Gordon asked about the landscaping.  

Ms. Parcus stated that there is already a significant amount of trees on site, and that the applicant is 

proposing additional. She added that staff is taking a look at increasing that requirement even more 

and will have additional information on that at the next meeting.  

Chairman Gordon asked the applicant if he plans to subdivide the property in the future.  

Mr. Sheena stated that he does have plans to subdivide the property. He added that he will use the 

existing surface parking until the parking garage is constructed, because it is his understanding that 

as long as he is not changing the use or constructing anything new he can use the property as it 

exists today. Mr. Sheena assured the Commission that he is fully aware that he will need to come 

back to the Commission for any future development projects.  

Commissioner Saikin mentioned that City staff had stated that he would need a minimum of 1,500 

parking spaces to operate the building.  

Mr. Sheena explained that the 1,500 parking spaces would be required when the buildings are fully 

leased.  

Commissioner Saikin asked for confirmation from the City that he would be able to open the 

building without having a total of 1,500 parking spaces available.  

Ms. Parcus explained that the property owner would need to apply for a Certificate of Occupancy 

for each tenant, and that the necessity for parking would be calculated on a tenant by tenant basis. 

She added that office spaces could be leased up to the point where they reach the 1,400 parking 

space requirement.  

Commissioner Saikin asked for clarification that the buyer is not suggesting that anything other than 

what is currently existing on the site is going to be multi-tenant, nor does this give him permission to 

do so.  

Mr. Sheena and City staff confirmed this.     

Commissioner Baker asked Mr. Sheena what other types of developments he has considered for the 

highest and best use of the property as a whole.  

Mr. Sheena stated that at this time, he is under confidentiality until he closes on the property as to 

what can an cannot be developed on the site, but that the existing buildings need to stay.  

Chairman Gordon asked if in the future it would be possible for City staff to provide a complete 

review of the application related to traffic and drainage prior to the public hearing, in order to give 

the public an adequate amount of time to respond to the information.  
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Ms. Parcus stated that it is possible, the Commission just needs to establish what it would like for 

the process and requirements to be. She added that of course that might push the applicant's 

timeline back, but if that is something that the Commission feels is important staff would be happy 

to do so.  

ChaVonne Sampson, Director of Development Services-Ms. Sampson explained that with 

applications in the past, the practice of City staff was to wait to hear the concerns of the 

Commission during the public hearing to determine what issues need to be addressed and what 

materials need to be submitted to address them. She referenced the re-development of Bellaire 

High School and reminded the Commission that their TIA had to be redone multiple times. She 

stated that in that instance the Commission would be back in the same boat.  

Ms. Parcus also pointed out that a TIA is not a requirement for the submittal of a specific use permit 

application, so that is why, as staff, we take a step back and first see what the concerns are. Due to 

the magnitude of this property, Mr. Sheena was told up front to go ahead and have a TIA prepared, 

but in other instances, that may not have been the case.  She added that he got the TIA to staff as 

soon as he could, but unfortunately it was not in time to be reviewed prior to the public hearing. 

Ms. Parcus pointed out that staff made the decision to go ahead and include it in the packet, 

without the traffic engineer's comments, in order to give the public time to see it and comment on it 

during the public hearing.  

Chairman Gordon mentioned that the TIA that was completed assumed only the proposed 

development at hand, and did not include any considerations of development of the remainder of 

the site.  

Ms. Parcus confirmed this and stated that any future development would require that a new TIA be 

done for the property.   

Commissioner Nelson mentioned the fact that Mr. Sheena is under confidentiality as to a few things 

that cannot be done on the property. She asked when during the process the Commission would 

find out that information and how it will impact the application if the public is not able to comment 

on it.  

Mr. Sheena assured the Commission that it will not impact these applications, only what is able to 

be done on the rest of the property.  He added that he closes on the property on September 26th, 

and that once that has happened he will be able to give the Commission any and all information that 

they wish to have.  

G. Invitation for Written Comments, if applicable 

Chairman Gordon informed the public that written comments on the application will be 
accepted until 5:00 pm on Wednesday, October 3rd.  

H. Closure of the Public Hearing 

Motion:  a motion was made by Commissioner Saikin and seconded by Commissioner Nelson 
to close the public hearing.  
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Vote:  the motion carried with a vote of 6-0. 

 Docket # SU-2018-06-Public hearing on an application filed by SLS Properties, LLC, as applicant, 
for a Specific Use Permit as required by the City of Bellaire Code of Ordinances, Chapter 24, 
Planning and Zoning, Section 24-605, Application for Specific Use Permit, to allow for the 
construction of a parking garage adjacent to the existing office buildings previously occupied by 
Chevron U.S.A, Inc, as provided for in section 24-544 C. 4) of the City of Bellaire Zoning Code. 
The property is located at 4800 Fournace Place, and is within the Technical Research Park Zoning 
District, also known as the North Bellaire Special Development Area. 

 A. Presentation by the Applicant 

Danny Sheena, SLS Properties-Mr. Sheena explained that the parking garage is permitted use as a 
specific use under Section 24-544 within the Technical Research Park District of the City of Bellaire 
Code. He reiterated that in order to support this building, he is proposing the four to one ratio, 
approximately, and this is based on his experience in operating several office buildings. Mr. Sheena 
stated that they do not want to be at the minimum required parking, but they also do not want to 
exceed that even more with a five to one ratio. He then gave some specifics on how the garage 
would be constructed by stating that typically the first floor is 11 and a half feet, with all other floors 
being 10. He added that there would also be a guard rail at the very top, bringing the total height to 
about 45 feet. Mr. Sheena explained that the height of the 10 story building is 150 feet, plus the 
antennas on top so it is much, much higher than the proposed parking garage. He added that some 
architects that we talked to suggested constructing a 10-story parking structure, but he did not want 
that. He mentioned that at the height that is proposed it does use more land, but it's less 
obstructive for the neighbors. Mr. Sheena informed the Commission that the parking garage will be 
constructed from pre-cast concrete in order to cut down on time, noise, and the amount of activity 
that would take place on the site if a different method of construction was used. He explained that 
with pre-cast, basically, it is poured off-site somewhere and then the pieces get brought to the site 
and it gets built up like a puzzle. Mr. Sheena informed the Commission that there are currently very 
dense trees between where the parking garage would be and the residential homes, that would 
blocking the view. He added that he will also be installing additional trees in any openings that exist. 
Mr. Sheena then showed a picture of another property of his at which a shopping center was 
developed close to residential and the fence that he installed there. He stated that it is a three feet 
by three feet brick walls, and in between them, every 20 or 30 feet depending, concrete panels were 
added to look like fencing. Mr. Sheena said that he would be willing to do that in this case as well, 
and that it is very durable. Mr. Sheena then showed what it looks like right now at the Chevron 
property looking North towards the neighbors on Mayfair. He pointed out that the vegetation is 
pretty dense with trees already. He reiterated that there are some locations where new trees would 
need to be filled in, but it would take a lot of looking to actually see the parking garage with all of 
the screening that he is proposing. Mr. Sheena then explained that the garage would have two 
entrances and exits, one that will flow down towards the west and will exit Fournace, and one 
towards the east and also exits on the other side of Fournace, closer to the freeway. He pointed out 
that there will be no entrance or exit from Anderson Street, and that the only thing that it would 
ever be used for is emergency personnel, if necessary. Mr. Sheena explained that there will be a fire 
lane located behind the parking garage because he believes that it is a requirement from the Fire 
Marshall. He then pointed out where there is already existing landscaping on the property and 
where he plans to add more.  Mr. Sheena informed the Commission that the parking garage is 
estimated to be about 40 feet away from the property line, which allows enough room for the 25-
foot fire lane that's required with the other 15 feet being landscape buffer. He mentioned that the 
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lighting on the parking garage is also regulated by City Code, and that he plans on using specific LED 
lights that shine straight down and don't illuminate upward to the neighbors.  

 B. Staff Findings 

Ms. Parcus informed the Commission that the public hearing is on a request filed by SLS Properties 
LLC as applicant for a specific use permit as required by the City of Bellaire Code of Ordinances, 
Chapter 24 Planning and Zoning, Section 24605 application for specific unit to allow for the 
construction of a parking garage adjacent to the existing office buildings previously occupied by 
Chevron USA Inc, as provided for in Section 24-544 C) of the City of Bellaire Zoning Code. She stated 
that the property is located at 4800 Fournace and is within the Technical Park Zoning District, also 
known as the North Bellaire Special Development Area in the City's comprehensive plan. Ms. Parcus 
explained that the application was submitted on August 10th, 2018, and the Notice of the Public 
Hearing was published in the Southwest News on August 28th, with mailouts sent to 215 properties 
within 500 feet of the property on August 31st. Notification signs were posted on the property on 
August 28th. She pointed out that she had already reviewed the site details as well as the adjacent 
zoning, so she would not go over all of that again.  Ms. Parcus stated that per Section 24-544 C) 4  of 
the City's Code of Ordinances, parking structures and parking lots are permitted as a specific use 
within the City's Technical Research Park District. She mentioned that the applicant is proposing a 4-
story parking garage that will accommodate 2,000 parking spaces, and that a TIA was prepared for 
the property and was included in the Commission's packet. It has been sent to the city's Traffic 
Engineer for review and his comments will be included in the materials for consideration of the 
item. She then discussed landscaping, screening, and buffering, and stated that there is some 
already existing landscaping on the property and that the City's Development Review Committee 
has discussed some options for increasing it even more than has been proposed by the applicant. 
Ms. Parcus explained that staff will go into more detail about this and will recommend conditions 
during the consideration of the item at the next meeting.  
 
She stated that no action is required during tonight's meeting, as the item is scheduled for 
consideration on October 11th.  

 C. Public Comments 

i. Persons at the meeting who have indicated their desire to address the Commission by 
submitting the form provided shall have three (3) minutes each to present comments 
concerning the Application. This time limit may be extended to five (5) minutes at the 
discretion of the Chair with the consent of the Commission 

James Balogh: Mr. Balogh reiterated that he lives at 5019 Mayfair.  He added that he is 
very familiar with the property's excessive amount of "overpowering," 
because he has five utility poles near his house all of the property's 
power goes through those poles. Mr. Balogh stated that he now has 
surge protectors on the whole house. He also mentioned that there are 
six monitoring wells located a short distance from his house.  He 
explained that he is concerned that if they do start putting more 
buildings in on the property it will disturb any contaminates that are 
located in the sub-cellar., I' like to know where the sub ... the cemented 
in basement is with the nuclear waste. I know they used to have a 
drilling well in '77 when I bought the property and they were testing 
tools. And they did stick a neutron-density tool in the hole. Now, if 
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that's cemented in and that's what they're talking about, but that was a 
research center that did not just geophysical research, but they 
researched tools and they taught people how to work on the rigs. I'm a 
geologist and so, I talked to geologists and when you stick a tool, you've 
got to put the orange cement to it. You've got to file all your permits to 
the Department of Energy, you name it, and make sure that it's sub-
cellar is safe.  

Ed Umbricht: Mr. Umbricht stated that he lives at 4900 Mayfair, and tried to divide 
his comments the best he could. He added that he has owned the house 
since 1984, so he's seen a lot. Mr. Umbricht mentioned that he 
appreciates Texaco and Chevron's efforts, and that they've had 24 hour 
security for as long as he can remember. He stated that he hadn't heard 
anything or seen anything in the documentation about security going 
forward, but part of the security is the patrol that is going around. He 
pointed out that currently when he looks out of his front yard, he can 
see the 10-story building, but it's pretty far away allowing him to see 
everything in between; however, if the parking garage is constructed 
there, then there's plenty of places somebody can hide. If there's no 
security, then nobody knows whether anybody's hiding or not. He 
stated that he appreciates the wall, but all it does is give him a wall to 
look at, and that he personally likes seeing the open space. Mr. 
Umbricht stated that another concern is with the chain link fence that 
Chevron had around the property for security; he was curious as to 
whether or not those fences were coming down.  He added that there is 
so much that the buyer is not allowed to say yet, that we don't know 
yet, that we're only looking at half of what's there. Mr. Umbricht felt 
that with a 2,000 car parking garage and multi-tenant occupancy, it will 
be filling and emptying the parking garage almost three times, which is a 
little bit more than I think Chevron had.  

Brian Wogenstahl Mr. Wogenstahl informed the Commission that he lives at 4910 Mayfair, 
and that a lot of what he was going to say has been mentioned already, 
so he would just like to reiterate some things. He added that to him a 
parking garage, for any building that fronts or abuts to a residential 
area, is an eyesore. Mr. Wogenstahl stated that in Greenway Plaza,  all 
of their parking is underground and with very little surface, and that he 
would like to have seen that happen here too.  He mentioned that as 
the applicant showed before, the loading dock is already underground, 
and that it would be a good idea to try to revisit a parking facility that is 
underground at this property instead of going up four stories on it. He 
added that his other main concern is with the entrance/exit from 
Anderson Street and asked that it be closed permanently. He also 
reiterated that the street projects that have been scheduled for Mayfair 
for years keep getting put off by the City, so when a request is made to 
permanently close that gate, the residents in that area have no 
confidence that it is really going to happen because their past 
experience is that when they ask for things or propose things, they 
never happen. 
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Lynn McBee: Ms. McBee stated that she would like to reiterate her comments on the 
prior public hearing of insufficient information. She questioned what 
the applicant's rush is when he doesn't close on the property until 
sometime later in the month. Ms. McBee mentioned that omissions 
from information to a public hearing do not cultivate support. She 
questioned how the parking garage or the office buildings may be 
impacted by the Loop 610 improvements that are being constructed 
now down the southbound and the northbound lanes down to Bellaire 
Boulevard. She added that there are sidewalks being designed and the 
lanes are changing and that she doesn't know if that has any impact on 
this, but it seems to her that it ought to be part of the Commission's 
consideration for new construction, as well as reuse of buildings. Ms. 
McBee mentioned that there was a reference made about a sidewalk 
down Fournace, and she stated that she remembers going to the 
opening of it. She stated that it was made 10 feet wide at Chevron's cost 
at the time, on the basis of school safety. She informed the Commission 
that at that time she was then head of a bicycle safety committee for 
the City and the 10 foot sidewalk was intended to be a model for the 
rest of the city 20 years before we talked pathways. She mentioned that 
it is still there and she thinks that it is in good shape. She stated that the 
City will need to do some research to determine whether it was ever 
dedicated to the City. She respectfully requested that the Commission 
not close the public hearing and allow it to be continued just on the 
likelihood that additional information be supplied. She added that it 
would be helpful, since the City doesn't have an open and shut policy 
that requires the staff to have to submit everything at the public 
hearing.  Her final comment was with regard to Joe Gaither Park, which 
was an agreement between the City and Chevron. Ms. McBee 
mentioned that she doesn't know if the written agreement still survives, 
but that the Development Services Department should find out what 
would be required to preserve the park.   

 D. Response of Applicant 

Danny Sheena, SLS Properties-Mr. Sheena mentioned the concern with the contamination of 
the site and explained that there is zero impact on what he is currently requesting. He stated that 
it affects the 4.75 acres on the freeway side, and it affects the 12.3 acres over there on the right 
side. He reiterated that there is nothing that will be filed on September 26 that affects this. He 
stated that there is nothing hidden, and that they will see the documents. Mr. Sheena assured the 
Commission that there is nothing else for this specific use that they don't know right now to render 
a decision. He then went on to talk about the security. He stated that he has lived in Bellaire for 20 
years and that purse-snatching, robberies, etc. happen all over the city. Mr. Sheena added that he 
can't assure anybody that it will be better or worse from what's going on currently, because he can't 
control outsiders or insiders who may come in for whatever reason, but added that Bellaire has one 
of the best police forces in the country with a very fast response time. He then mentioned that the 
gate on Anderson could possibly be needed in the future if another natural disaster were to take 
place. He reiterated that he does not plan on using it for the property and that it would strictly be a 
matter of necessity in extenuating circumstances. Mr. Sheena then discussed the sidewalks 
surrounding the site, and stated that he doesn't own the sidewalks, the City does,  but if the city 
wants him to fix the sidewalks, make them ten feet, etc. he will have no problem with that. He then 
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addressed the comment about underground parking and stated that it is not a good idea to put a 
parking garage underground. He added that it is only something that is done when you are 
restricted in space. He explained that when you're doing things underground, you have seepage of 
groundwater.  Mr. Sheena then addressed the environmental concerns from Mr. Balogh. He 
explained that consultants have reviewed it and have determined that the contamination is coming 
from offsite. Mr. Sheena also informed the Commission that TCEQ has met with the City, or had a 
conference call, and in writing, put that it is coming in from offsite. He mentioned that the question 
now is what to do with it. He stated that they believe that it is dormant, and that it is underground 
about 40 or 50 feet, which will not have any affect on redevelopment. Mr. Sheena explained that 
specifically, TCEQ stated in a letter to the City of Bellaire that they believe that the issue of 
environmental will not have any impact on redevelopment of the property.  

 E. Questions from the Commission 

Commissioner Saikin asked for clarification that the parking garage needs a specific use permit in 
this instance because it is located within the Technical Research Park District, as compared to retail, 
where it does not require a specific use permit.  

Ms. Parcus confirmed this.  

Commissioner Saikin mentioned the idea of underground parking, as there is an underground ramp. 
He asked if underground parking would be feasible at all for this property. 

Mr. Sheena stated that it would not. He explained that it is much more expensive to go 
underground, and that it would not be favorable to do that on this property if there are 
underground water issues from offsite. He explained that the existing contamination that's 
underground will remain underground and would be sealed, but sometimes things happen, a seal 
breaks, etc.  

Commissioner Saikin asked if the parking garage is a condition of his decision to purchase the 
property, and if he has to build the garage in order to operate a multi-tenant office building there. 

Mr. Sheena stated that he must have a parking garage to operate the facility. He added that all 
modern parking garages have covered parking in close proximity to the building. Mr. Sheena stated 
that without a parking garage, this would not be a Class B+ building, and it would not be similar to 
other office buildings in Bellaire that have contiguous parking garages adjacent to them.   

Commissioner Saikin asked Mr. Sheena if he was opposed to any plans to beautify the parking 
garage with greenery and other things.  

Mr. Sheena stated that he already has plans to do that, especially on the Mayfair side. He stated 
that he personally has no objections to having greenery or a green wall climbing up the garage, 
however the issue with that is that you normally end up with splotches in and out. He added that 
some people just put taller trees adjacent to the garage, but either way, he’s not opposed to having 
greenery as a buffer between the parking garage and the property line.  

Commissioner Saikin asked Mr. Sheena if he could share what his budget is for this garage. 

Mr. Sheena explained that precast parking garages generally begin at about $7,500 per parking 
space.  
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Commissioner Saikin asked where precast falls within the quality of parking garages. 

Mr. Sheena stated that precast parking garages are virtually the number one preference of any 
architect in the country.  

Commissioner Saikin asked if they are more cost effective, nicer aesthetically, what makes them the 
preference.  

Mr. Sheena informed the Commission that there are fewer disturbances for the neighbors, and it's 
quick to construct. He reiterated that it is constructed offsite, and takes about 6 months from start 
to finish. 

Commissioner Saikin asked Mr. Sheena if he has experience constructing parking garages at his 
other properties.  

Mr. Sheena explained that he has done it for a fifty-one story building in Detroit that was physically 
built, and that he actually supervised construction of the building as a structural engineer. He stated 
that he is still a licensed professional engineer in the state of Texas.  

Commissioner Nelson asked Mr. Sheena if he is planning to provide 24 hour security for the 
property. 

Mr. Sheena stated that he plans on keeping the security that's already there, as well as adding 
approximately 200 security cameras onsite.  

Commissioner Nelson asked for clarification that he plans to add security cameras and also keep the 
physical security guards. 

Mr. Sheena confirmed this.   

Commissioner Nelson asked if the first surface of the parking garage is going to be at surface level. 

Mr. Sheena confirmed this.   

Commissioner Nelson mentioned that is a lot of concrete and asked what that would do for the 
drainage. 

Mr. Sheena explained that it is already concrete there now, in the same location that the parking 
garage would go. He explained that he will be taking the existing concrete out and drilling piers. He 
will then replace the old cement with new cement that comports with the new structure.  

Commissioner Nelson asked if he could elevate that first surface of the garage in an effort to make 
the drainage better than what it is right now. 

Mr. Sheena stated that they have not looked into adding space underneath the garage.  

Commissioner Klug asked Mr. Sheena if he has had some interface with TCEQ. 

Mr. Sheena explained that his consultant has.  

Commissioner Klug asked if he could elaborate a little bit more on what's been going on there. 
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Mr. Sheena stated that they have received a phase one environmental report that is about 1,200 
pages. He added that they have evaluated everything that's going on with the site, and what the 
history of the site is from day one. Mr. Sheena stated that TCEQ has provided information as to what 
they believe is in the site, and Chevron has been in contact with the TCEQ for many years as to what 
to do with the problem. He explained that the big problem is generated from the Walmart site. He 
added that there are a lot of monitoring wells that track what is going on to ensure that it doesn’t 
become worse. Mr. Sheena stated that generally if it doesn’t become worse it becomes better, and 
overtime it dissipates.   

Commissioner Klug asked what the cause of the offsite contamination was. He questioned what was 
where Walmart is now. 

Mr. Sheena stated that there were environmental issues of prior owners that had chemicals in 
warehouses that they just dumped underground.  

Commissioner Klug asked if Chevron has done some surface remediation. 

Mr. Sheena stated that they have cleaned the surface and that TCEQ has confirmed that the surface 
is clean. He added that the only thing outstanding is the offsite contamination affecting the property 
in the ground water that is somewhere between 40-60 feet down.  

Commissioner Klug asked Mr. Sheena if TCEQ is going to put any requirement on him to do 
something before you can finish this project.  

Mr. Sheena explained that when he constructs the garage, there are TCEQ requirement for 
construction, just like there are city codes. He stated that The TCEQ has their own rules and 
regulations as to what to do whenever you're excavating soil, for example, to drill a pier, etc. Mr. 
Sheena added that he has consultants that will make sure that all of the TCEQ regulations are 
followed.  

Commissioner Klug asked if anyone inspects the work to ensure compliance.   

Mr. Sheena stated that the state inspects it; there are reports that must be sent to the state as to 
what is being done. He added that he doesn’t think that an inspector actually comes out to the 
property.  

Commissioner Baker mentioned the road that runs in between the property and the residential 
homes and asked Mr. Sheena if he is leaving that road in or removing it.  

Mr. Sheena explained that the existing concrete that is there will be taken out to construct the 
parking garage, and once the garage is built, the 25 foot road will be put back in. He added that the 
road will move, and that there will be 15 feet of green space between the fire lane that will be 25 
feet.   

Commissioner Baker mentioned that it looks as though the only trees that are present are on your 
neighbors' properties. 

Mr. Sheena stated that he could be right, and in that instance he will install more trees on his side of 
the property.   

Commissioner Baker asked if the applicant would be tied to the site plan with the granting of the 
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SUP.   

Ms. Parcus explained that if the Commission would like to it could put that as a condition of the SUP.  

Commissioner Baker mentioned that the parking garage is proposed to be 45 feet tall, which when 
compared to most residential homes that are at 35 feet, it is pretty comparable. He asked if there 
would be any way to lower the first floor of parking by three feet so that visitors would go down to 
park, essentially having the effect of lowering the overall structure. He also mentioned that 
extending the parking garage out to the right a little further would allow for him to reduce the 
height of the parking garage.  

Mr. Sheena explained that generally, aesthetically, for an architect, they say to match the garage to 
the building. He added that they have not advised us to move the garage.  

Commissioner Baker stated that he is by no means trying to redesign Mr. Sheena’s project; he is just 
trying to address the concerns voiced by residents and stated that it would be easier to approve a 
structure that was wider and shorter as opposed to how it is now.  

Commissioner Taylor mentioned that the lighting in the parking garage will be set so it's not shining 
into the residential area, but added that the design of the parking garage also creates a situation 
where the car lights would potentially shine over into the residential properties.  

Mr. Sheena explained that there will be a three and a half foot tall guard rail that will be above the 
headlights and then the ramps to go up and down are east and west, so they will not shine on the 
neighbors.  

Commissioner Taylor asked staff to include in discussions with the Development Review Committee 
a conversation about whether or not the gate at Anderson Street is necessary.  

Ms. Parcus informed the Commission that in preliminary discussions with the Fire Marshal about the 
site plan, he was not necessarily concerned about having a fire lane in the back. He added that if 
they did need the fire lane, the gate would stay closed but would have a knox box on it. If, for any 
reason, emergency vehicles needed to get back there, they would put in a code to access the site. 
She stated that the commission can actually put a condition on the SUP stating that that gate stays 
closed except for emergency purposes. 

Chairman Gordon asked if it was an oversight not to include any discussion of past environmental 
issues or concerns or requirements on the site. He mentioned that the application itself basically 
says there will be no impact of the project and has no discussion of the past history of the site. 

Mr. Sheena explained that there will be no environmental impacts on the parking garage due to the 
fact that it will be going up, not down into the groundwater. He added that the only thing that is 
being dug are piers to support the parking garage and there are no issues with the installation of the 
piers. He added that there is a memo from TCEQ to the City of Bellaire explaining exactly what the 
situation is, and that there is no issue with redevelopment of the property. 

Ms. Parcus informed the Commission that the document that Mr. Sheena spoke about will be 
included in the Commission’s next packet for consideration.  

Chairman Gordon agreed that he would like that information included for transparency reasons. He 
added that no one here is trying to pretend like there's not an environmental issue, whether it's due 
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to the Chevron site or otherwise, and he felt that it is important that the Commission and the public 
have access to that information. 

Chairman Gordon asked City staff if the site plan that has been put forward complies with current 
City code and criteria, or is that still to be determined in terms of setbacks, etc.  

Ms. Parcus reiterated that staff is looking into how the applicant can increase the 
buffering/landscaping of the site, but as far as everything else goes, yes it is in compliance. 

Chairman Gordon asked if it would be possible to have that kind of information included in the 
packet for a public hearing, in order to determine that all aspects comply and what, if anything, 
needs to be modified to ensure that nothing that violates city criteria or zoning code regarding 
offsets or anything like that. 

Ms. Parcus stated that it would be possible for staff to include that information in the packet for the 
public hearing.  

 F. Invitation for Written Comments, if applicable 

Chairman Gordon reiterated that written comments on the application will be accepted until 5:00 
pm on Wednesday, October 3rd. 

 G. Closure of the Public Hearing 

Motion: a motion was made by Commissioner Klug and seconded by Commissioner Saikin to 
close the public hearing. 
 
Vote:  the motion carried on a vote of 6-0. 

VI. CURRENT BUSINESS (ITEMS FOR DISCUSSION, CONSIDERATION, AND/OR POSSIBLE ACTION) 

A. Docket # SU-2018-04-Consideration of an application filed by Daniel Chang, as applicant, for a 
Specific Use Permit as required by the City of Bellaire Code of Ordinances, Chapter 24, Planning 
and Zoning, Section 24-605, Application for Specific Use Permit, to allow for the operation of a 
drive-through hand car wash and detail facility at 5235 Bellaire Boulevard, as provided for in 
Section 24-536 B. (2) d)2) of the City of Bellaire Zoning Code. The property is located within the 
Corridor Mixed-Use (CMU) Zoning District. 

Ms. Parcus stated that the public hearing on the item was held on July 12, 2018, and that during 
the public hearing there were some concerns raised by both the Commission and the public 

regarding traffic, traffic circulation, car queuing, and noise pollution. She stated that the 
Commission also required that a TIA be prepared for the property, which had been included in 
the packet. Ms. Parcus added that City staff had met with the applicant in order to address each 
of the concerns and have provided additional information for each. She explained that based on 
table 24-514a.A of the City of Bellaire's code of ordinances, the car wash is required to have one 
parking spot per bay. Although the applicant is only proposing two bays, each bay will have two 
lanes, therefore leading to a total of four.  
 
Chairman Gordon asked for clarification on what defined a bay.  
 
Ms. Parcus explained that this issue, along with the number of employees that the car wash 
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would have on hand during its largest shift, had been taken into consideration, and that 
staff is recommending that a condition be put on the property that three additional parking 
spaces must be striped. She added that currently there are 5 parking spaces existing, and 
this would bring the total number of parking up to 8.  
 
Chairman Gordon asked for clarification that there is not a requirement of one parking 
space per employee.  
 
Ms. Parcus explained that for car washes the requirement is simply one parking space per 
bay.  
 
Ms. Parcus then stated that concerns were also voiced by residents regarding on-street parking 
of the Jiu Jitsu business located next door, and that the applicant advised that he would be open 
to entering a parking agreement with the owner of the Jiu Jitsu business to allow them to use 
the site for additional parking after hours, if necessary. She added that regarding traffic 
circulation, there was some concern from residents that the customers from the car wash would 
utilize the alley as an ingress or egress from the property. She stated that in order to address 
that concern, the applicant is offering to install a retractable gate running parallel to the alley at 
the back of the property to prevent the traffic from entering or exiting from that location. Ms. 
Parcus informed the Commission that the traffic circulation plan was provided by the applicant 
and shows that both the ingress and egress will be off of this street. She explained that based on 
Table 24-514a.C of the City's Code of Ordinances states that this type of use must be able to 
stack or queue three cars per drive-through lane or service window, including the position at the 
window, meaning that a total of 12 cars must be able to queue on the site. Ms. Parcus stated 
that staff went to the site to take measurements and found that a total of 16 cars are able to 
queue on site. She then moved on to the subject of noise pollution and stated that Section 24-

511 A of the City's Code of Ordinances states that a commercial use is allowed to create 77 
decibels of sound. Ms. Parcus stated that the Development Services Department visited the site 
at 5235 Bellaire Boulevard as well as that of an already existing car wash located at Sage and San 
Felipe to conduct a sound meter test, and it was found that the noise created by the car wash 
was less than that of the traffic traveling on the surrounding streets. She explained that when 
measured at the boundary between the residential and commercial properties neither site 
registered higher than a 74 on the sound meter. The applicant also has expressed his willingness 
to install a wall if necessary on the property to help buffer the noise from the adjacent 
residential properties. Ms. Parcus then stated that the Development Review Commission held 
an additional meeting in order to further discuss the issues and concerns that arose during that 
public hearing, and that she had the following comments from City departments: 
 
Fire Department: 
 
The fire department advised that a knox box would need to be installed on the retractable gate, 
that will be located on the south side of the property in order for emergency services to gain 
access to the site if necessary. If another type of buffering is approved, such as the wall that I 
mentioned, the fire department has no objections as there are other options for accessing the 
site in an emergency situation.  
 
Police Department: 
 
The police department responded to the concerns from residents regarding the site of 
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development bringing an increase of criminal activity. They stated that there is no evidence to 
support the idea that a car wash would increase the amount of crime in the surrounding 
neighborhood. The Chief of Police also mentioned that the proposed gate would create an 
additional buffer between the residential properties and the car wash.  
 
Public Works: 
 
The Public Works department didn't anticipate any issues with the on-site circulation plan that 
was provided by the applicant. However, it was recommended that the ingress, egress off of 
that street by right-in, right-out only and that signage be installed stating such preventing 
customers from turning left off of or onto Bissonnet from the property. Due to the fact that the 
ingress and egress of the property are both on Bissonnet Street, City staff would also require the 
applicant to provide a safe right turning movement during the review process.  
 
She then stated that Section 24-615 of the Code lists five criteria that must be present in order 
for an SUP to be granted and reviewed each of those. Ms. Parcus informed the Commission that 
based on the information given, the Development Services Department recommends approval 
of the applicant's request to operate a drive-through hand car wash and detailing facility at 5235 
Bellaire Boulevard with the following conditions: 
 

1. That the retractable gate proposed to be installed parallel to the alley on the south side of the 
property be replaced by an eight-foot masonry wall in order to both meet screening and 
buffering requirements as well as to address concerns regarding noise pollution.  
 

2. That landscaping be installed along the Bissonnet frontage in accordance with Section 24-513 of 
the City of Bellaire code of ordinances.The applicant will be required to work with the 
Development Services Staff to ensure that the installation of landscaping will not cause any 
visibility issues.   
 

3. That the applicant install “right-in, right-out” signage and verify that a safe right turning 
movement is possible into the property off of Bissonnet Street.  
 

Ms. Parcus stated that in addition to those three conditions, staff did think of two others that 
the Commission may want to include, the first being with the hours of operation, and the 
second with regard to the striping of the additional three parking spaces.   
A motion was then made by Commissioner Klug and seconded by Commissioner Taylor to 
approve the SUP.  
Commissioner Taylor mentioned that residential protection is really paramount in the City and 
that is reflected within the City’s Code of Ordinances and Comprehensive Plan. He stated that he 
feels pretty comfortable with approving the proposal with the conditions put into place that will 
accomplish the appropriate amount of screening. He added that he felt very strongly about the 
wall versus the gate, and he thought that the staff recommendation supports that. 
Commissioner Taylor also mentioned that he is in support of the landscaping requirements and 
the right-in, right-out signage. He asked if a higher fence could be sought by the residents.  
Ms. Parcus stated that they would have to go before the Board of Adjustment, but yes.  
Commissioner Taylor stated that he thought in the last discussion with the applicant that the 
hours of operation were going to be 10am to 6pm, seven days a week.  

Daniel Chang, Applicant-Mr. Chang stated that it would actually be 9am to 6pm. 
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Commissioner Taylor felt that a condition on the hours is appropriate. He then asked if the car 
wash that staff visited was comparable to the property at 5235 Bellaire with regard to the 
proximity of it to residential property. He asked for specifics as to whether or not they had 
buffering for their vacuums and/or buffering for their compressors, and if there was there music 
playing over a loud speaker.  
Ms. Parcus stated that no music was on at the time, and that she didn’t believe that there was 
any sort of buffering mechanism for the vacuums or compressors. She added that they were in a 
similar situation, as residential was right behind them. Ms. Parcus stated that at that location, 
the front of the residential was actually looking at the car wash, so in that instance, it was 
actually a little worse than the property in Bellaire. She added that the one difference was 
probably with the bays at the Houston location. She stated that they were more enclosed, so 
that could've helped with the sound as far as the vacuums, but even standing on the residential 
side, the vacuums could not be heard over the ambient noise. 

Commissioner Taylor asked the applicant if he was planning to buffer the equipment in any way.  
 

Mr. Chang stated that he wasn't intending to do that, but if need be, he would do it. He added 
that some sort of housing could be put over the back to dampen the noise.  
Commissioner Taylor felt that this is something that the Commission should consider adding as a 
condition.   
Commissioner Taylor asked for clarification from the City’s attorney that Section 24-536 does 
allow for a car wash only facility.  
Attorney Petrov confirmed that it is the legal position of the City that it does allow for a car 
wash facility under “automobile services stations.” 
Commissioner Baker felt that the wall that was recommended by staff should run the entire 
length of the southern property border. He asked the applicant if that is what he is prepared to 
do. 
Mr. Chang said that it was not his intention to do so, that he did not want it to be that long. He 
also mentioned that with a retractable gate he would have the option in the future to use that 
as an ingress or egress point if it were needed.   

Commissioner Taylor explained that that’s exactly what the Commission is trying to avoid happening.  
Commissioner Baker then asked about people parking in the alley and who would control that. 

Ms. Parcus stated that as she understands it, there is currently no one utilizing the alley for 
parking, and that is only taking place on Ferris Street. She added that if the alley is a public alley 
then the City cannot keep individuals from parking there.   
Commissioner Baker mentioned that he doesn’t feel as though there is enough parking for 
employees, meaning that they are going to park on the street or wherever they can find it, but 
stated that he is in support of the application with the addition of the wall and the other 
recommendations from staff.  
Commissioner Klug stated that he would be in support of the motion with the recommendations 
made by staff, with the wall going the entire length of the property, and with some sort of 
shroud to dampen the noise from the vacuums.  
Chairman Gordon asked if the Commission could take a different approach to the idea of 
shrouding and simply reduce the allowable decibels of noise that can come from the property, 
say for example from 77 down to 65, just so that there is an obligation of the applicant to 
maintain that standard. 
Ms. Parcus confirmed that would be possible, and that if the City ever got a noise complaint for 
the property the number that the Commission comes up with would be used to determine 
whether or not they are in compliance with the conditions of their SUP.   
Commissioner Nelson stated that she didn’t have any specific questions or comments for the 
applicant. She mentioned that she is sympathetic to the residential properties that are located 
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behind commercial like this, but she felt that the concerns were being addressed by the 
conditions that are being added. Commissioner Nelson stated that there is obviously an issue 
with parking at the Jiu Jitsu business and that maybe the City needs to look into that.  
Ms. Parcus explained that the issue is that this is a different property than the rest of the 
shopping center. She added that at this point, due to the fact that the Jiu Jitsu business was 
already approved, there is not much that the City can do about it at this point, especially with 
this application because that's not part of his property. 

Commissoner Saikin asked if permitted parking could be put into place for the surrounding streets.  
Ms. Parcus explained that in order to get permitted parking the residents would have to sign a 
petition that would go before the City Council for approval.   
Commissioner Saikin asked if those residents have done that. 
Ms. Parcus confirmed that they have not done that. 
Commissioner Saikin asked whose job it is to approve signage.  
Ms. Parcus stated that the Development Services Department does, specifically the City’s Code 
Compliance Officer. 
Commissioner Saikin then questioned whether a banner sign would be allowed for this property.   
Ms. Sampson stated that a banner sign is considered a temporary sign and is only allowed to be 
up for a certain amount of time.  
Commissioner Saikin mentioned that there has been a banner sign up on the property at the 
corner of Bissonnet and South Rice since they have been open, and asked that the City look into 
that.  
Commissioner Saikin questioned whether the signage issue should be included as a condition to 
the request, and stated that he is in agreement with all the other conditions that have been 
mentioned. He mentioned that he would like to also add a condition that no music can be 
played on site. Commissioner Saikin then asked Mr. Chang if he has ever put any sort of noise 
dampening device on the compressors and vacuums at any of his other sites.  
Mr. Chang stated that he has not. He added that they really don’t make that much noise, but 
that he’s sure that there is something that he can use to encapsulate them with.  

Commissioner Nelson again mentioned decreasing the allowable decibel level. 
Chairman Gordon stated that the challenge then becomes determining what that number is.  

Commissioner Klug questioned whether the noise issue would be addressed by the addition of 
the masonry wall.  
Ms. Parcus agreed that this was the intention of staff in recommending that the retractable gate 
be replaced with a masonry wall.  
Chairman Gordon asked how many vacuums the applicant is planning on having on site.  
Mr. Chang informed the Commission that there would be two vacuums.  
After further discussion, the Commission determined that the recommended masonry wall 
would take care of both the buffering and noise requirements for the site.  
Chairman Gordon asked what the rear setback of the property is. He stated that it looks like 10 
feet on the survey.  

Ms. Parcus stated that 10 feet is correct.   
Chairman Gordon asked if the wall would be placed at the property line.  

Ms. Parcus confirmed that it would have to go on the property line, or at least somewhere 
within the property. It would not be allowed to be installed in the ROW. She added that staff 
also looked at requiring additional landscaping on the other side of the wall, but didn’t feel that 
there was adequate room available.  

Commissioner Saikin asked for confirmation from staff that the wall is the best buffer. 
Ms. Parcus confirmed this, and explained that it takes care of both the noise issue and the 
buffering requirements at the same time.  
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A motion was then made by Commissioner Klug and seconded by Commissioner Taylor to 
amend the previous motion to include the following conditions:  

 
1. That the retractable gate, proposed to be installed parallel to the alley on the south side of the 

property, be replaced by an 8 foot masonry wall running the entire length of the southern 
perimeter, in order to meet screening/buffering requirements, as well as to address concerns 
regarding noise pollution.  
 

2. That landscaping is installed along the Bissonnet frontage, in accordance with Section 24-513 of 
the City of Bellaire Code of Ordinances. The applicant will be required to work with the 
Development Services Staff to ensure that the installation of landscaping will not cause any 
visibility issues.  
 

3. That the applicant installs "Right-in, Right-out" signage, and verifies that a safe-right turning 
movement is possible into the property off of Bissonnet Street. 
 

4. That the hours of operation be limited to 9:00am-6:00pm, 7 days a week. 
 

5. That the property maintains a total of eight (8) striped parking spaces. 
 

6. That the use of a PA system or speakers on the property be prohibited. 
 
Vote:   the motion passed with a vote of 6-0. 
Vote on the first motion to approve the SUP: 6-0. 

RESULT: APPROVED WITH CONDITIONS [UNANIMOUS] 

MOVER: John T. Klug, Commissioner 

SECONDER: Weldon Taylor, Commissioner 

AYES: Baker, Saikin, Gordon, Taylor, Klug, Nelson 

ABSENT: Axelrad 

B. Approval of the Commission's Report and Recommendation to City Council regarding a specific 
use permit at 5235 Bellaire Boulevard. 

Ms. Parcus assured the Commission that the conversation during consideration of the item, 
along with all of the conditions will be added to the Report.  

RESULT: ADOPTED AS AMENDED [UNANIMOUS] 

MOVER: John T. Klug, Commissioner 

SECONDER: Mike Baker, Commissioner 

AYES: Baker, Saikin, Gordon, Taylor, Klug, Nelson 

ABSENT: Axelrad 

VII. COMMITTEE REPORTS 

There were no committee reports.  

VIII. CORRESPONDENCE 

There was no correspondence.  
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IX. REQUESTS FOR NEW BUSINESS, ANNOUNCEMENTS AND COMMENTS 

A. Staff liaison report on the status of projects previously addressed by the commission as well 
as projects for future meetings. 

Ms. Parcus informed the Commission that the Community Pathways Plan did go before City Council, 
and that they decided that this is not the time to discuss the plan. She added that the City Council 
did not take a vote on the item. Ms. Parcus mentioned that training for Chairmen and Vice Chairmen 
of all Boards and Commissions will be taking place on September 27th, at 6:00 PM. Ms. Parcus 
added that it is her understanding that invitations to the training would be going out soon, which 
will give information on how to RSVP to the event. She also reminded the Commission that moving 
forward, City staff will be communicating with members via their City email addresses only. She 
urged everyone to make sure that they are still able to log in.   

B. The Chairman shall recognize any Commissioner who wishes to bring New Business to the 
attention of the Commission.  Consideration of New Business shall be for the limited purpose 
of determining whether the matter is appropriate for inclusion of a future Agenda of the 
Commission or for the referral to staff for investigation. 

Commissioner Taylor mentioned that when the Commission approved the SUP for Kolter Elementary 
School there was quite a bit of concern about traffic issues in the area. He asked if there has been or 
will be follow up by City staff regarding those concerns.  
 
Ms. Parcus explained that actually staff has already followed up on that. She stated that there 
were some issues that were reported on the first day of school, but HISD and Kolter Elementary 
have addressed them. She assured the Commission that it is something that is being monitored 
on a continuous basis.  
 
Commissioner Baker stated that he would like for the Commission to look into amending the R-
1 Zoning District to change the way that open air porches are regulated. He added that he 
would like consideration to be taken to allow open air porches to go beyond the building line by 
a certain amount. 
 
The Commission decided that holding a workshop to discuss any potential code changes that 
the Commission should look into would be beneficial. It was decided that the workshop would 
be held at 5:00PM prior to the next regular meeting on October 11th.    

X. ADJOURNMENT 

Motion:a motion was made by Commissioner Saikin and seconded by Commissioner Baker to adjourn 
the meeting.  
 

Vote:  the motion carried on a vote of 6-0. 
 
The meeting was adjourned at 9:35 PM.  
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Planning and Zoning 
Commission 
Council Chamber, First Floor of City Hall 
Bellaire, TX  77401-4411 
 

SCHEDULED 
ACTION ITEM (ID # 2705)  

Meeting: 10/11/18 05:00 PM 
Department: Development Services 

Category: Specific Use Permit 
Department Head: ChaVonne Sampson 

DOC ID: 2705  

 

Updated: 10/5/2018 1:57 PM by Ashley Parcus  Page 1 

 
Item Title: 
 
Docket # SU-2018-05-Consideration of an application filed by SLS Properties, LLC, as applicant, for a 
Specific Use Permit as required by the City of Bellaire Code of Ordinances, Chapter 24, Planning and 
Zoning, Section 24-605, Application for Specific Use Permit, to allow for multi-tenant office use in the 
existing office buildings previously occupied by Chevron U.S.A, Inc, as provided for in section 24-544 C. 
3) of the City of Bellaire Zoning Code. The property is located at 4800 Fournace Place, and is within the 
Technical Research Park Zoning District, also known as the North Bellaire Special Development Area. 
 
Background/Summary:  
 
On September 13, 2018, the Planning and Zoning Commission held a public hearing on a 

request filed by Danny Sheena of SLS Properties to allow for multi-tenant office use in the 

existing office buildings located at 4800 Fournace Place. "Office buildings" is permitted as a 

specific use within the Technical Research Park District.  

Development Review Committee: 

The City’s Development Review Committee held two meetings to discuss the application, 

one on September 4th and the second on September 25th. During the September 4th 

meeting, the main concern was whether or not the applicant plans to continue providing 

after hour security to the site, and whether a traffic signal will be installed or a police officer 

will be utilized to direct traffic during peak times of the day. The fire lane, proposed to be 

located directly behind the parking garage, was also discussed. The Fire Marshall advised 

staff that as long as the emergency vehicles were able to access the site via the street 

located in between the buildings and the parking garage, then the fire lane was not 

necessary. Staff has utilized this revision to request that additional landscaping be installed 

behind the parking garage to increase the buffering between the garage and the residential 

properties.  

TIA: 

A TIA was completed for the property and was included in the Commission’s public hearing 

agenda packet. Comments from Jones & Carter, the City’s Traffic Engineer were not 

received until after closure of the public hearing and have therefore been included in the 

Commission’s packet for consideration of the item. The comments were provided to the 

applicant, who, in turn provided updated information for further review. The updated 

information was resubmitted to the City's Engineer and those comments are included in the 

packet as well.  

Parking: 

According to the applicant, there is approximately 500,000 square feet of lease-able office 
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space located within the existing buildings, which based on Section 24-514a of the City of 

Bellaire’s Code of Ordinances, would require that at least 1,500 parking spaces be available 

on site. Currently there are only 1,400 parking spaces located on the property; however the 

application requesting permission to construct a parking garage on the site will alleviate this 

issue. If the Commission were to grant the specific use permit for multi-tenant office use 

but deny the request for a parking garage, the applicant must either go before the Board of 

Adjustment to seek a special exception or only lease out a certain percentage of the space. 

 

The Code of Ordinances, Chapter 24, Planning and Zoning, Section 24-615, Standards 

Applicable to all Planned Development Amendments and Specific Use Permits, details the 

five criteria that must be met for the issuance of this request:                                  

1.   The proposed planned development amendment or specific use permit is 

consistent with the purposes, goals, objectives, and standards of the 

comprehensive plan of the City of Bellaire. 

The Comprehensive Plan’s Future Land Use and Character Map designates this site as 

the North Bellaire Special Development Area, and describes it as appropriate for 

"areas already developed as, or envisioned for office and research technology-related 

uses in a campus-like environment." Landscaping and buffering requirements, as 

outlined in Goal 2.1 Considerations 1, 3, and 4 are being met by the applicant with 

the installation of fencing and landscaping on the site.  

2.  The design of the proposed development, considered as part of the                                                                                                                       

specific use permit, minimizes adverse effects, including visual impacts of 

the proposed use on adjacent properties. 

     Adverse effects and visual impacts of the proposed use on the adjacent residential 

properties will be minimized through the requirement of landscaping, screening and 

buffering. The proposed traffic circulation plan utilizes the two existing driveways on 

Fournace Place, and is also proposing an additional ingress/egress point off of the 

Loop 610 feeder road. There will be no access to the site from Anderson Street.  

3. The proposed development will not have an adverse effect on the value of 

the adjacent property. 

While generally the location of commercial businesses near residential properties 

may have an adverse impact on the value of the adjacent property, considering the 

fact that the subject property is zoned as a Technical Research Park and that the 

office buildings that previously housed Chevron U.S.A are already in existence, the 

proposed continuation of this use would not increase the negative impacts that 

already exist.  

4.  The proposed development will not unduly burden essential public facilities 
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and services, including streets, police and fire protection, sanitary sewers, 

storm sewers, solid waste disposal and schools. 

     The proposal is simply requesting permission to continue utilizing the already existing 

office buildings as multi-tenant office space; therefore no additional public services 

would be needed. The request has been reviewed by the Public Works Department 

and the Police and Fire Departments, and it has been determined that the 

development will not unduly burden essential public facilities and services.  

5. The applicant for the development has adequate financial and technical 

capacity to complete the development as proposed and has met all 

requirements of this Code, including such conditions as has been imposed 

as a part of this specific use permit. 

The applicant has adequate financial and technical capacity to complete the 

development as proposed, and has met all requirements of this code.  

Recommendation:  

Finding that the application meets the standards set forth in Section 24-615 for the approval 

of a Specific Use Permit, the Development Services Department recommends approval of 

the applicant’s request for a specific use permit to allow for multi-tenant office use in the 

existing buildings previously occupied by Chevron U.S.A, Inc, located at 4800 Fournace 

Place.      

 
ATTACHMENTS: 

 SLS Application Specific Use Multi-Tenant Office (PDF) 

 Chevron SLS Deed (PDF) 

 Written Comments (PDF) 
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Dear Danny,  
  
Thanks for stopping by and shared the plan with me. As I mentioned I was out of town but I was able to 
see your presentation online. I don’t have any concerns with the project. In fact I appreciate you taking 
the initiative of building a parking garage because it will ease the parking for future tenants, clients and 
customers.  I also appreciate you offering the parking garage for the neighbors in case if a potential 
flood In the area.  
  
I would like to stay in touch and be able to see the graphics as you are close to built the garage to see 
where the wall will be built in reference to our back yard. As I mentioned that will be beneficial for us 
and see the type of trees the landscaper architect is planning for the screening of the parking garage.  
  
Good luck on the development and again, I’m in favor of the multi-tenant development. 
  
Sincerely,  

Sent from my iPhone  
Mario Ariza 
713-408-9031 
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To the Planning & Zoning Commission: 
 
I attended the recent public hearing on the use of the Chevron building and the proposed parking 
garage.  Unfortunately, I was unable to stay long enough to hear the presentation on the parking garage.  
I stand with neighbors who feel the planned parking garage will be too close to the residential lots.  A 
structure as large as a parking garage would have to be significantly farther than 40' from the property 
line to prevent a negative impact to the adjacent residences.  I think it will deprive the residential 
neighbors of access to natural light, may flood the neighbors with unnatural lighting at night from the 
parking garage, may create a sound nuisance from cars entering and exiting the parking garage, and may 
present privacy issues.  I don't live on that end of the Chevron property, but I believe I may soon be 
faced with the same situation on the west end of the Chevron property. 
 
I live at 5009 Mayfair, which is adjacent to the Chevron property near South Rice.  Today I happened to 
meet Mr. Sheena as he was walking the fenceline behind my house.  Mr. Sheena said they are about to 
erect an 8' wood fence in place of the existing cyclone fence.  I asked about the planned use of the 
Chevron property on my end, and he said it was up in the air, but there were many possibilities.  He did 
share that Chevron has restricted the deed so that single family homes cannot be built on that site.  
(Single family homes were exactly what the neighborhood was hoping would be built.)  I told him I'd 
heard a rumor that the JCC was interested in the property.  He indicated that the JCC might be 
interested, but there are other interests as well, including retail.  I asked if he anticipated a parking 
garage being built on my end of the Chevron property and he said possibly, but assured me that it would 
be 40 feet away from the fenceline and they would plant trees in between the fence and the garage.  He 
also noted that a parking garage would provide a vision block between me and whatever business is 
planned for the front of the property.  
 
While I appreciate a nice fence and trees, I don't think they will make up for the intrusion of a parking 
garage.  (I am not addressing his comment of possible retail use of the property, though I would 
certainly object to that.) Some neighbors have noted that this parking garage is contrary to the 
comprehensive plan.  I agree that a parking garage built only 40 feet from the fenceline does not provide 
"adequate separation and buffering along the northern boundary", nor does it utilize a sufficient 
"height-setback plane" that would preserve the openness and residential privacy of the neighboring 
homes.  
 
Please respect the comprehensive plan and do not approve a parking garage without additional 
safeguards for the neighboring homes.  
 
Respectfully, 
 
Cynthia Freeman 
5009 Mayfair Street 
Bellaire, TX 77401 
713-376-7342 
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We believe that the developer, who recently purchased the Chevron building on 
Fournace.  should adhere to standards set forth in the 2017 Comprehensive Plan for the North 
Bellaire Special Development Area.  This includes the location of the proposed 4-story parking 
garage (which is too tall and too close to backyards of homes fronting Mayfair St.) and the 
proposed main property entrance on Fournace instead of on the 610 feeder. 
  
As a Bellaire resident, we request that the Developer of the property on 4800 Fournace strictly 
comply with all standards included in the 2017 Comprehensive Plan for the North Bellaire 
Special Development Area.  
  
It would be nice if the developer replaced existing parking lots with green space to reduce the 
risk of flooding, permanently close the back gate of the property by the park on the corner of 
Anderson and Mayfair and fix all the sidewalk surrounding their property.  Also recent mowing 
by the new owner of the property along S. Rice and Fournace is a mess (leaving all clipping on 
the side walk and street). 
  
Ruth-Ann and Neil Sivers 
5009 Imperial Street 
713-298-6724 
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Dear Ms. Parcus, 
My name is Tina Cohen. M is at 5011 Evergreen. I have this property for 20 years. I fully support the 
development of the Chevron property. I support having multiple tenants in the office building and I 
support the construction of a parking garage. I also support development of that entire property. It 
would be nice to have this property developed rather than having a vacant lot.  
 
Sincerely, 
Tina Cohen 
713-591-1159  
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Hello and thank you in advance for your time. 
 
I’m writing to request your assistance in ensuring the redevelopment of the property at 4800 Fournace 
be mindful of the residential area adjacent and comply with the standards in the 2017 Comprehensive 
Plan for the North Bellaire Special Development Area (the “NoBe”).  
 
I am excited to see changes come to the property and I support the developer reducing the parking 
footprint with a garage. Locating the garage such that it does not tower above the homes on Mayfair 
should be feasible.  
 
Thank you.  
 
Allison Piper 
281-788-8450 
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Dear Sir, 
 
As a Bellaire resident, I request that the Developer of the property on 4800 Fournace comply with all 
standards included in the 2017 Comprehensive Plan for the North Bellaire Special Development Area.  
 
We live in that little pocket of Bellaire, and would love to see the developer replace some of the existing 
parking lots with green space to improve the environment and also to reduce the risk of flooding.  ALSO 
very importantly, if the developer permanently closes the back gate of the property by the little Joe 
Gaither Park where children from the neighborhood play, it would be provide us parents with a safer 
living space for our families.  
 
I hope you will consider my request while making any decisions on the further. 
 
Thank you and with regards, 
 
Parul Rohatgi 
(Resident - Bellaire) 
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As residents of Bellaire on Tamarisk Street, my wife and I want the city to ensure that the developer who 
recently purchased the Chevron building on Fournace adhere to standards set forth in the 2017 
Comprehensive Plan for the North Bellaire Special Development Area. 
 
Specifically,  
•  Building a 4-story parking garage so close to the property line right against the backyards of the 
homes on Mayfair. It should be reduced in height and moved away from the property line.  
 
•  Because of the increased number of vehicles entering and leaving the property, they need to have 
entrances on both 610 and S Rice. During the afternoon rush hour, we already have people using 
Tamarisk as a cut-thru to the southbound on-ramp of 610 in order to avoid the light (and traffic) at 
Fournace and 610. When the office building is occupied, traffic on Tamarisk will increase significantly. 
Although it would be inconvenient for residents of Tamarisk, I would support making Tamarisk a dead-
end at the 610 feeder to eliminate it as a short-cut to the on-ramp. Most of the east-west streets north 
of the Chevron property are already dead-end streets.  
 
Sincerely, 
Donald and Judith Peterson 
dnpeter08@gmail.com 
4807 Tamarisk St 
Bellaire 
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As a Bellaire resident, I request that the Developer of the property on 4800 Fournace be required to 
strictly comply with all standards included in the 2017 Comprehensive Plan for the North Bellaire Special 
Development Area.  
 
In addition, I request that the Developer be required to replace existing parking lots with green space to 
reduce the risk of flooding.   
 
In addition, I request that the Developer be required to permanently close the back gate of the property 
by the park. 
 
Last, I request that the Developer be required to repair the sidewalk on Fournace, at a width not to 
exceed its present width. 
 
Thank you for your attention to this matter. 
 
Best regards, 
Stacie Williams 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.2.c

Packet Pg. 71

A
tt

ac
h

m
en

t:
 W

ri
tt

en
 C

o
m

m
en

ts
  (

27
05

 :
 C

o
n

si
d

er
at

io
n

-4
80

0 
F

o
u

rn
ac

e-
O

ff
ic

e 
U

se
)



As a Bellaire resident, I request that the Developer of the property on 4800 Fournace strictly comply 
with all standards included in the 2017 Comprehensive Plan for the North Bellaire Special Development 
Area.  
 
Thank you. 
 
Best regards, 
Maureen Brunetti  
1113 Sheffield Street  
Bellaire, TX 77401 
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RE:  PROPOSED PARKING GARAGE LOCATION ON FORMER CHEVRON PROPERTY 
 
Dear Ms. Parcus, 
 
As residents of Bellaire and recent homeowners of a Mayfair St. property backing up to the former 
Chevron property on Fournace St., we are deeply concerned about the proposed location of a new 4-
story parking garage.  Not only would this ugly monstrosity greatly reduce property values and 
exacerbate the likelihood of flooding in our homes, it has come to our attention that this proposed 
location IS NOT IN COMPLIANCE WITH THE 2017 COMPREHENSIVE PLAN for the North Bellaire Special 
Development Area.  
 

• Specifically, the plan calls for the lowest development intensities, together with adequate 
separation and buffering, should occur along the northern boundary of the area, closest to 
single-family homes that front on Mayfair Street.    

• Additionally, the most intensive uses in the Special Development Area, and their associated 
vehicular access points, should be located along or near the Loop 610 frontage. 

• Finally, a "height-setback plane" should govern the allowable height of potential multistory 
buildings near single-family homes to maintain openness and protect residential privacy. 

To meet the Comprehensive Plan's standards, the proposed garage should either front on Fournace 
Street or the 610 feeder, preferably on that corner so that it is as far away as possible from homes on 
Mayfair.  Likewise, in order to comply with the Comprehensive Plan, the primary entrance(s)  to the 
parking garage and office park property MUST be on the feeder, and NOT on Fournace, which would 
cause major congestion in the area.  Opening the back gate (facing Mayfair by the little park) to allow 
access would be disastrous for our too-narrow street.  (As it is, drivers in cars heading towards one 
another must pull over to allow one car to drive by whenever there are others cars parked on the 
street.)  It would be ideal if that back gate could be permanently removed, the street turned into green 
space, and the park extended, essentially doubling its size.  Finally, we hope the City would encourage 
the developer to fix the sidewalk along Fournace, replace as much existing cement with green space, 
and plant quickly maturing trees all along the back fence, thereby reducing the chance of flooding (not 
to mention giving more privacy and a more aesthetic view to homeowners on Mayfair). 
 
Thank you for helping to ensure that the Developer is aware of the 2017 Comprehensive Plan and 
complies with the very clear standards set therein. 
 
Sincerely, 
 
Karen and Ken Waldman 
4917 Mayfair Street 
Bellaire, TX  77401 
(713-515-1805, 713-670-6626) 
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Hi Ms Parcus 
I am the original homeowner and a resident at 4903 Mayfair st, Bellaire, Texas 77401. I am very 
concerned about the proposed parking garage that is not in compliance with the 2017 Comprehensive 
Plan for the North Bellaire Special Development Area.  
 
I would like to highlight the points where the plan fail to meet the 2017 Comprehensive Plan standards: 

1. The Comprehensive Plan states: The lowest development intensities, together with adequate 
separation and buffering, should occur along the northern boundary of the area, closest to the 
single-family homes that front on Mayfair Street.The garage should front on Fournace St. to 
meet this requirement. Putting a four-story parking garage with a driveway four feet await from 
the fence is not “lowest  intensity.” Also note that the line of trees is on residents’ side of fence 
(easement), not the commercial property, and may be adversely affected by the driveway; other 
mature trees that guard the view would be taken down. Additional width of green space, at 
least 100ft, and more trees should buffer the single-family homes from business traffic. 

2. The Comprehensive Plan states: Specifically, the most intensive uses in the Special Development 
Area, and their associated vehicular access points, should be located along or near the Loop 610 
frontage. To the contrary, the SLS plan shows only one narrow entrance along the 610 frontage 
and two on Fournace St. Two major entrances, or one wide multi-lane driveway, should be on 
the feeder road to comply with the Comprehensive Plan. The developers have to deal with 
TxDot as required, not shirk from following the Plan. Fournace is a narrow street with cramped 
entrances that back up traffic. 

3. The Comprehensive Plan states: A “height-setback plane” (greater setback of upper portions of 
buildings) should govern the allowable height of potential multistory buildings near single-family 
homes to maintain openness and protect residential privacy. This restriction can only mean that 
a four-story building cannot be allowed to loom over the back yards on Mayfair. Precedent of 
parking garages on First Street and on the other side of the freeway is two to three levels, some 
with basements, separated by a street and trees. 

 
I approve of revitalization of the building along with the majority of residents of North Bellaire. 
— implosion would be a negative environmental impact. Neighbors previously desired 
continued use of the property as a quiet office park, since contamination issues would preclude 
residential use and restaurants. The 6-ft sidewalk along Fournace does belong to property 
owner. It was put in place and paid for by Chevron, per Lynn McBee. It is now full of potholes. 
Sheena promised to maintain it, so please ask him to put sidewalk replacement in his plan.His 
plan shows extensive green space on the property where currently there are parking lots and 
old foundations. Please ask for actual restoration to green space in his plan. This affects runoff 
onto city streets, especially Mayfair St, and sometimes floods homes. I have spoken with Neil 
Verma who fully supports the Comprehensive Plan.  It is now the guide for future 
redevelopment of this property, and now is the opportunity to follow its vision for a better 
Bellaire. You can find this section, amended April 3, 2017, in pages 41- 43 of the posted 
Comprehensive Plan. 

Cheers 
 
Dr. Roopa Gir 
President, iEducate 
(713) 504-1827 
www.iEducateUSA.org 
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Dear Ms. Parcus  
 
My name is Biykem Bozkurt. My family and I reside at  4503 Merrie Lane, Bellaire TX 77401. We have 
lived in Bellaire for the last 17 years. We understand that an application was made for the existing former 
Chevron property at 4800 Fournace. I am glad that this property is finally being renovated and the area 
beautified.   
  
This is good not only for the City of Bellaire but also the other communities that surround Bellaire.  
 
Thank you for your support, 
 
Biykem Bozkurt 
4503 Merrie Lane  
Bellaire TX 77401 
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Dear Ms. Parcus. 

 Our names are Thomas Lin and May Sim. We reside at 4621 Laurel and we have lived in Bellaire for the 
past 15 years raising  our family. 

  

We understand that an application was made to build a modern multilevel garage with covered parking on 
the former Chevron property at 4800 Fournace Place. We also understand that an application was made 
to lease the existing property to multiple tenants. We are glad that this property is finally being developed 
and that it will repurpose the old Chevron buildings instead of tearing them down.  

  

We hope that other parts of the Chevron property will also be developed soon. This is good not only for 
the City of Bellaire but also the other communities that surround Bellaire. It would be nice to see other 
businesses benefitting our neighborhood on this property as well.  

.   

Thank you for your consideration, 

  

 Thomas and May 
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https://urldefense.proofpoint.com/v2/url?u=https-3A__maps.google.com_-3Fq-3D4800-2BFournace-2BPlace-26entry-3Dgmail-26source-3Dg&d=DwMFaQ&c=wluqKIiwffOpZ6k5sqMWMBOn0vyYnlulRJmmvOXCFpM&r=umPIPTREQUlMzvbnguaOkg&m=NVEdcGjUAmFY_W2wS5njC8yFw2JJY2DHbHsOMXu4NNo&s=r9K-blLfYxJeydHluZ8zOnA3YVurgFSdsNb-F7hZxFg&e=


Dear Ms. Parcus, 
 
We are writing in regards to the SLS plan to build a parking garage, we believe the garage at 40’ from the 
property line is too close and tall (at four storeys) relative to the single family homes off of Mayfair. We 
see no precedent in Bellaire and fear property valuations will suffer as a consequence. 
 
Looking at the 2017 comprehensive plan it clearly cites the need for a buffer and I’m sure residents, 
including ourselves, expected that would be other single family homes, then maybe townhomes, then 
potentially small commercial buildings but I understand that Chevron has placed a deed restriction 
which prohibits any dwelling on the property due to contamination. This is obviously very disappointing 
for all. As currently envisaged only trees are envisaged and they at best are 20’ tall versus the 40’ height 
of the parking garage. 
 
The parking garage could be better placed off of 610 and or could incorporate a design which 
camouflages the structure and stops people from looking into owners homes / pools to provide privacy. 
Based on the design submitted it doesn’t provide much if any detail to address these issues. 
 
I also understand from SLS that there is potential to increase the size of Joe Gaither park if access via 
Anderson to the Chevron property is permanently closed, together with the City’s portion of the defunct 
road and the Chevron lot adjoining it, there is potential to greatly expand the quality of living for 
residents. 
 
Please feel free to reach out if you have any questions, we look forward to the property having new 
owners and vision which will bring in much needed tax revenue for the city and jobs for local residents. 
 
Kind Regards, 
 
Heather & Giles Dunn (4916 Mayfair St) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.2.c

Packet Pg. 77

A
tt

ac
h

m
en

t:
 W

ri
tt

en
 C

o
m

m
en

ts
  (

27
05

 :
 C

o
n

si
d

er
at

io
n

-4
80

0 
F

o
u

rn
ac

e-
O

ff
ic

e 
U

se
)



Ms. Ashley Parcus.  
 
I am a resident of Bellaire for 30 years.  
I live in 4915 Valerie.  
I support the Chevron building to be leased for many tenants.  
I also support the parking garage to be built.  
It will also benefit me, my family and other Bellaire residents if the rest of the property will be 
developed.  
I fully support such development.  
 
Thanks 
Hanan Tuchshnieder 
4915 Valerie St 
Bellaire TX 77401 
(713) 545-1586 
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Date: September 27, 2018  
Subject: 4800 Fournace Property - Proposed Redevelopment by SLS Houston Properties 

Dear Ms. Parcus: 
  
My family and I live at 4520 Teas St.  We have lived in Bellaire for close to 20  years. 
  
I reviewed the Application for Specific Use Permit for Multi Tenant Office Use submitted by SLS Houston 
Properties, LLC (SLS)  and for the construction by SLS of a 4 story parking garage for property located at 
4800 Fournace Place, Bellaire, Texas. 
  
My family and I fully support the proposed re- development by SLS of the 4800 Fournace property. 
  
As long time Bellaire residents, we saw the Chevron buildings fenced off, isolated and inactive, but with 
huge potential for commercial and residential purposes.  We are pleased that  someone wants to take 
steps to improve this property. 
  
I understand that the office buildings have substantial electrical generators that can supply power when 
there is power outage (which seems to happen more often these days).  This is a huge benefit to anyone 
operating a business and for our community. 
  
My family and I would also love to see the rest of the property get fully re-developed. 
  
We have watched local redevelopments such as  Blvd Place, the River Oaks District and others in West 
University Place  with many restaurants, retail stores and other new businesses.  We would love to see 
similar developments on this property.  It would be nice to have an additional  local destination that we 
can frequent and enjoy close by. 
  
Please consider favorably such Application, such construction and such redevelopment. 
  
Sincerely, 
  
Neal M. Kaminsky 
(713 320-3385 
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Ms. Parcus, 
  
I am 20 years living in Bellaire with my family.  We live in 4802 Maple St. 
My wife is a real estate agent and knows the value of properties in Bellaire. 
I and my family support the applications of the office buildings and construction of the parking garage. 
I would love to lease space in the building for myself.  I now have an office around the Galleria area, but 
having an office close to my home would be much better.   
I and my family also hope that the rest of the property will be developed so that we can have more 
restaurants and quality shops in our City. 
Why go outside Bellaire to eat and shop when we can support our own. 
Also, development of the property will increase the tax dollars that the City receives.  We can do city 
improvements with the additional tax dollars. 
 
Thank you. 
  
Yuval and Tsili Ran 
(713) 397-1179 
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I am distressed to learn that SLS Properties is petitioning to place a large, four-story parking garage, 
bordering houses on Mayfair Street. It would not only be an eye-sore but also an invasion of privacy for 
my neighborhood, which borders the property.  
 
If this garage were built, visitors parking there would have a view into the backyards of the houses 
bordering the property and into the rest of our neighborhood.  Consider families with children, enjoying 
Joe Gaither Park, on view from the parking garage: a loss of privacy and ambiance. 
 
By the way, notice that the windows of the office building on Fournace do not have a straight view into 
the neighborhood to the south.  
 
The garage would be better placed abutting the gas station and in the open space on Loop 610 as is 
suggested int he 2017 Comprehensive Plan.  Better still, do away with the idea of a four-story parking 
garage, and use surface parking only. 
 
Concerned,  
Sally Brashear 
1116 Anderson Street 
Bellaire, TX 77401 
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October 3, 2018

Brian and Karen Dickson
4603 Cedar Oaks Lane
Bellaire, Texas 77401

ATTENTION:
Ashley Parcus
Development Services
City of Bellaire
7008 South Rice Avenue
Bellaire, TX  77401

Subject:  4800 Fournace Place Development Project

Dear Miss Parcus,

My name is Brian Dickson. I have been a resident of the City of Bellaire for nearly 20 years.

During this lengthy period of time, I have observed many positive and significant changes within our 
community which include: improvements in both Commercial and Residential Real Property.

Examples of observed Real Property Improvements include (but are not limited to): 

Bellaire Residents' approval of a $11,000,000 bond to design and construct a new City Hall, Police 
Station, Municipal Court, and Civic Center

Bellaire's Road and Drainage System Improvements

Multi-Story Commercial Development Projects with Elevated Parking (to include HEB's first multi-
level grocery store in Houston – notably located with the City of Bellaire):

---> https://www.bizjournals.com/houston/news/2018/04/10/multilevel-h-e-b-in-bellaire-hits-the-
market.html

Residential Improvements (far too many to list)

Also, as observed in the past, it appears that the City of Bellaire is endeavoring to posture itself 
strategically as to continually evolve given the competitive nature of neighboring community 
commercial and residential  improvement projects and developments  (such as those occurring in River 
Oaks,  West University Place,  Boulevard Place, etc.).

Furthermore, it has recently come to my attention that the previously vacated Chevron Complex (at / or
about “4800 Fourance Place”) has been recently purchased with intentions to re-develop this property 
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in a manner similar to the aforementioned communities.

I believe that re-development efforts, along with any construction requirements,  of “4800 Fournace 
Place” should be approved and should allow for both commercial and residential utilization. 
Specifically, I believe that approval should allow for multi-tenant offices, parking facilities (to include 
vertical parking garages), restaurants, retail sales (i.e. retail stores), and multi-family dwellings (again, 
similar to the aforementioned communities).

I also believe that such developmental efforts would be greatly beneficial to the City of Bellaire (to 
include but not be limited to: governmental and business entities, residents, and visitors) as to support 
quality of life issues, direct and indirect revenue, and would also allow for an increased source of 
taxable income for use by, including but not limited to, the City of Bellaire, City of Houston, and Harris
County.

This is especially fortuitous  news for the City of Bellaire as within the past decade, the City of Bellaire
and its residents have been deeply impacted by multiple significant and catastrophic events (such as 
Hurricane Ike and Hurricane Harvey) which resulted in the devastation of  a vast amount of real 
property. Furthermore, in addition, rising costs of day-to-day operations have further negatively 
impacted both governmental and commercial entities within the City of Bellaire.

Therefore, due to the aforementioned events, conditions, and evolving changes, I believe that re-
development efforts of “4800 Fournace Place” would greatly benefit the City of Bellaire.

In closing, as a resident of the City of Bellaire for nearly 20 years, I strongly recommend approval of 
any and all permits required for the aforementioned project.

Thank you for your consideration in this matter.

Sincerely,

//SIGNED//
Brian H. Dickson
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September 25, 2018 
 
Ms. Ashley Parcus 
Development Services 
City of Bellaire 
 

Dear Ms. Parcus, 

I am writing about some of our concerns about the permit application for the formerly Chevron 

property.  My husband and I have resided for 23 years at 808 Holton Street which is located very 

near the holdings under review.   

We were disappointed when Chevron announced it was selling the property because the 

company was an extremely good neighbor.  We realize that the city cannot approve what 

company buys assets within its borders but we were certainly hoping for a group that would 

preserve the integrity of the buildings and green space or view it as an opportunity to develop 

upscale shopping or housing that would contribute to the quality of life in the area and home 

values.  We are familiar with SLS Properties LLC and one of the buildings it operates on 

Westheimer.  It appears that the company’s niche is to buy older, distressed properties then lease 

the assets with minimal upgrades or maintenance.  While this is a profitable business model, it is 

not the goal one wants for a neighbor.  

However, our greatest concern is the plan for overflow cars to travel down Fournace to Anderson 

Street and onto Elm Street.  This would be harmful for safety reasons to the residents who live 

along these corridors.  Speed bumps have already been added to both streets to deal with the 

current high levels of traffic to no avail.  We still have many people who cut through the 

neighborhood from Fournace and also from South Rice.  Unfortunately, the speed bumps do not 

deter many from traveling too fast, and during peak travel times, Elm Street is like a major 

thoroughfare.  The signs specifying no trucks are ignored and the regulation is not enforced.  

We have two dogs that are walked daily.  We have almost been hit several times due to heavy 

traffic on Elm and dodged traffic on Anderson Street since it does not have sidewalks.  It is also 

dangerous for small children to play in the front yard due to both traffic concerns and the threat 

5.2.c

Packet Pg. 90

A
tt

ac
h

m
en

t:
 W

ri
tt

en
 C

o
m

m
en

ts
  (

27
05

 :
 C

o
n

si
d

er
at

io
n

-4
80

0 
F

o
u

rn
ac

e-
O

ff
ic

e 
U

se
)



of potential predators who enter the neighborhood.  Certainly all of Bellaire is concerned about 

crime, but when cars outside of your neighborhood flood your streets daily, the area is at greater 

risk for thievery and other criminal acts. 

Bellaire is a city within a city, but foremost, it is a community of homes.  We ask that every 

consideration be made to favor the homeowner’s perspective as this process moves forward. 

Kind regards, 

Janice and Tom White 
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P&Z Commissioners


The proposed parking garage is not in compliance with the 2017 Comprehensive Plan for the North 
Bellaire Special Development Area. Three aspects fail to meet plan standards:


1. The Comprehensive Plan states: The  lowest  development  intensities,  together  with  adequate  
separation and buffering,  should  occur  along  the  northern  boundary  of  the  area,  closest  to  
the  single-family  homes  that front  on  Mayfair  Street.

The garage should front on Fournace St. to meet this requirement. Putting a four-story parking 
garage with a driveway four feet await from the fence is not “lowest intensity.”  Also note that the 
line of trees is on residents’ side of fence (easement), not the commercial property, and may be 
adversely affected by the driveway; other mature trees that guard the view would be taken down.  
Additional width of green space, at least 100ft, and more trees should buffer the single-family 
homes from business traffic.  


2. The Comprehensive Plan states:  Specifically,  the  most  intensive  uses  in  the  Special  
Development  Area,  and  their associated vehicular access points, should be located along or near 
the Loop 610 frontage.  

To the contrary, the SLS plan shows only one narrow entrance along the 610 frontage and two on 
Fournace St.  Two major entrances, or one wide multi-lane driveway, should be on the feeder road 
to comply with the Comprehensive Plan. The developers have to deal with TxDot as required, not 
shirk from following the Plan.  Fournace is a narrow street with cramped entrances that back up 
traffic.


3. The Comprehensive Plan states:  A  “height-setback  plane”  (greater  setback  of  upper portions  
of  buildings)  should  govern  the  allowable  height  of  potential  multistory  buildings  near  
single-family homes to maintain openness and protect residential privacy.

This restriction can only mean that a four-story building cannot be allowed to loom over the back 
yards on Mayfair.  Precedent of parking garages on First Street and on the other side of the 
freeway is two to three levels, some with basements, separated by a street (how wide is that?) or 
more than 50 feet of green space with mature trees.  


I approve of revitalization of the  building — implosion would be a negative environmental impact. 
Neighbors previously desired continued use of the property as a quiet office park, since contamination 
issues would preclude residential use and restaurants.


The 6-ft sidewalk along Fournace does belong to property owner.  It was put in place and paid for by 
Chevron, per Lynn McBee. Now it is full of potholes. Sheena verbally promised to maintain it, so please 
ask him to put sidewalk replacement in his plan. 


His plat shows extensive green space on the property where currently there are parking lots and old 
foundations.  Please ask for actual restoration to green space in his plan. Never forget that this affects 
runoff onto city streets, especially Mayfair St., and sometimes floods homes.  


Since only two of you were on the board in 2017 when the Comprehensive Plan was amended for the 
North Bellaire Special Development Area, it is easy to understand why it did not come up in your earlier 
discussion. It is now the guide for future redevelopment of this property, and now is the opportunity to 
follow its vision for a better Bellaire. You can find this section, amended April 3, 2017, in pages 41-43 of 
the posted Comprehensive Plan. 


Thank you.


Catherine Lewis 

1112 Colonial St
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October 3, 2018 

 

Dear members of The City of Bellaire Planning & Zoning Commission, 

My family and I have been residents of the City of Bellaire since 2009 and I appreciate all you 
have done for the city. It’s a great place to live and the city’s services and relevant departments 
are fantastic. I am writing you to provide comments regarding the future use of the Chevron 
property at 4800 Fournace Place. I believe that the proposed parking garage should not be 
permitted for several reasons. 

First, the proposed location of the parking garage is not in compliance with the 2017 
Comprehensive Plan for the North Bellaire Special Development Area (see this: 
https://www.bellairetx.gov/DocumentCenter/View/19623/NBSDA-adopted-April-3-
2017?bidId=) because it fails to meet its standards, as such: 

-       The Comprehensive Plan states that the lowest development intensities, together with 
adequate separation and buffering, should occur along the northern boundary of the area, closest 
to the single-family homes that front on Mayfair Street. If any sort of new construction takes 
place for a garage or other structure, the garage should be next to Fournace to meet this 
requirement. Also note that the line of trees behind the existing houses on Mayfair is on the 
residents’ side of the fence (easement), not the commercial property, and will be adversely 
affected. 

-       The Comprehensive Plan states that the most intensive uses in the Special Development 
Area, and their associated vehicular access points, should be located along or near the Loop 610 
frontage. To the contrary, the SLS Properties plan shows only one narrow entrance along the 610 
frontage and two on Fournace. Two major entrances, or one wide multi-lane driveway, should be 
on the feeder road to comply with the Comprehensive Plan. The developers work with TxDot as 
required, and not shirk from following the Comprehensive Plan. Fournace is a narrow street with 
cramped entrances that can cause a back up of traffic. 

-       The Comprehensive Plan states that a “height-setback plane” (greater setback of upper 
portions of buildings) should govern the allowable height of potential multistory buildings near 
single-family homes to maintain openness and protect residential privacy. This restriction can 
only mean that any sort of four-story building or garage cannot be allowed to loom over the 
backyards on Mayfair. Note the precedent of parking garages on First Street and on the other 
side of Loop 610 is two to three levels, some with basements, separated by a street or more than 
50 feet of green space with mature trees. 

Also, many neighbors and I are puzzled why SLS Properties LLC would want to erect a parking 
garage at all because according to the new owner, there will be fewer tenants and employees in 
the main office building than when Chevron operated the property. It seems logical that the 
developers should use the existing surface lots for parking. Plus, the parking garage would be 
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very far from the building entrance – why would an employee want to walk that far to the main 
building from a garage located behind Mayfair Street? 

Also, imagine if you lived on Mayfair Street – would you want a parking garage right behind 
your house? The answer is no. Please do not issue a permit to SLS Properties for locating and 
building a garage behind Mayfair or anywhere on the old Chevron property.  It does not seem 
logical, practical and it is outside of the 2017 Comprehensive Plan for the North Bellaire Special 
Development Area.  

The key question is whether or not erecting a parking garage or making any changes in the future 
to the old Chevron property will create or destroy value for the area and the hundreds of long-
time residents living near Fournace Place. I think the City of Bellaire needs to create value for its 
homeowners rather than destroy it when looking at future plans and permits for the 4800 
Fournace property. I respectfully request that you take these points into account. 

Sincerely, 

 

Henry Means 

4905 Imperial Street 

Bellaire, TX 77401 
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Planning and Zoning 
Commission 
Council Chamber, First Floor of City Hall 
Bellaire, TX  77401-4411 
 

SCHEDULED 
ACTION ITEM (ID # 2708)  

Meeting: 10/11/18 05:00 PM 
Department: Development Services 

Category: Specific Use Permit 
Department Head: ChaVonne Sampson 

DOC ID: 2708  

 

Updated: 10/5/2018 5:32 PM by Ashley Parcus  Page 1 

 
Item Title: 
 
Docket # SU-2018-06-Consideration of an application filed by SLS Properties, LLC, as applicant, for a 
Specific Use Permit as required by the City of Bellaire Code of Ordinances, Chapter 24, Planning and 
Zoning, Section 24-605, Application for Specific Use Permit, to allow for the construction of a parking 
garage adjacent to the existing office buildings previously occupied by Chevron U.S.A, Inc, as provided 
for in section 24-544 C. 4) of the City of Bellaire Zoning Code. The property is located at 4800 Fournace 
Place, and is within the Technical Research Park Zoning District, also known as the North Bellaire Special 
Development Area. 
 
Background/Summary:  
 
On September 13, 2018, the Planning and Zoning Commission held a public hearing on a 

request filed by Danny Sheena of SLS Properties to allow for the construction of a 4-story 

parking garage adjacent to the existing office buildings located at 4800 Fournace Place. 

"Parking structures and parking lots" are permitted as a specific use within the Technical 

Research Park District.  

During the public hearing, concerns were raised by the Commission regarding the fact that 

the Traffic Impact Analysis (TIA) had not yet been reviewed by the appropriate parties, and 

that the applicant wasn't at liberty to disclose information regarding any environmental 

concerns of the property. The TIA has since been reviewed and information regarding the 

environmental concerns has been received and was provided to the Commission.   

Traffic Impact Analysis: 

A TIA was completed for the property and was included in the Commission’s public hearing 

agenda packet. Comments from the City’s Traffic Engineer were not received until after 

closure of the public hearing and were therefore included in the Commission’s packet for 

consideration of the item. The comments were provided to the applicant, who, in turn 

provided updated information for further review. The updated information was resubmitted 

to the City's Engineer and those comments are included in the packet as well.  

Parking: 

According to the applicant, there is approximately 500,000 square feet of lease-able office 

space located within the existing buildings, which based on Section 24-514a of the City of 

Bellaire’s Code of Ordinances, would require that at least 1,500 parking spaces be available 

on site. The proposal provides a 2,000 car parking garage, which is based on the market 

standard of 4 per 1,000 square feet.    

Landscaping, Screening, and Buffering: 

5.3
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Section 24-544 of the City's Code of Ordinances states that screening is required and shall 

comply with Table 24-513.A. The street trees that already exist along the Fournace frontage 

are in compliance with the requirement, and additionally the applicant is proposing to install 

a significant amount of trees and shrubbery within the site, and along the Loop 610 

frontage. Based on a conversation with the City's Fire Marshal, the fire lane that was 

originally proposed to be installed behind the parking garage is not necessary and could be 

replaced with additional landscaping. As part of staff's recommendation, a condition is being 

added to require that the applicant install trees in place of the fire lane. Additional screening 

will also be present between the residential properties and the parking garage in the form of 

a masonry wall/fence. Based on the regulations set forth in the Technical Research Park 

Zoning District, as well as the City's Comprehensive Plan, a height-setback plane should 

govern the allowable height of potential multi-story buildings near single-family homes to 

maintain openness and protect residential privacy. Based on this regulation, the parking 

garage will be required to have a setback of 53.57 feet from the residential boundary. City 

staff will ensure that this requirement has been met during the plan review process.  

Development Review Committee: 

The City’s Development Review Committee held two meetings to discuss the application, 

one on September 4th and the second on September 25th. During the September 4th 

meeting, the main concern was whether or not the applicant plans to continue providing 

after hour security to the site, and whether a traffic signal will be installed or a police officer 

will be utilized to direct traffic during peak times of the day. The fire lane, proposed to be 

located directly behind the parking garage, was also discussed. The Fire Marshall advised 

staff that as long as the emergency vehicles were able to access the site via the street 

located in between the buildings and the parking garage, then the fire lane was not 

necessary.  

During the follow-up meeting on September 25th, the discussion revolved around the TIA, 

specifically with regard to the proposed ingress/egress site that would potentially be opened 

up off of Loop 610 and whether or not the applicant had received approval from TxDOT to 

open that drive back up. The Fire Marshal also mentioned that stand pipes will need to be 

installed in the parking garage and suggested that it be sprinkled as well.  

 

The Code of Ordinances, Chapter 24, Planning and Zoning, Section 24-615, Standards 

Applicable to all Planned Development Amendments and Specific Use Permits, details the 

five criteria that must be met for the issuance of this request:                                  

1. The proposed planned development amendment or specific use permit is 

consistent with the purposes, goals, objectives, and standards of the 

comprehensive plan of the City of Bellaire. 

The Comprehensive Plan’s Future Land Use and Character Map designates this site as 

5.3
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the North Bellaire Special Development Area, and describes it as appropriate for 

"areas already developed as, or envisioned for office and research technology-related 

uses in a campus-like environment," which are not dominated by surface parking. 

Landscaping and buffering requirements, as outlined in Goal 2.1 Considerations 1, 3, 

and 4 are being met by the applicant with the installation of fencing and landscaping 

on the site. Goal 2.1 Consideration 4 also urges new developments to "use maximum 

lot coverage standards to limit the extent of parking areas on non-residential sites 

within or adjacent to residential neighborhoods," as well as to "take advantage of 

major construction and building expansion projects to explore the potential 

relocation or reconfiguration of parking arrangements..."  

2. The design of the proposed development, considered as part of the                                                                                                                       

specific use permit, minimizes adverse effects, including visual impacts of 

the proposed use on adjacent properties. 

     Adverse effects and visual impacts of the proposed use on the adjacent residential 

properties will be minimized through the requirement of the height-steback plane, 

landscaping, screening and buffering. The proposed traffic circulation plan utilizes the 

two currently existing driveways on Fournace Place, and is also proposing to open up 

the additional ingress/egress point off of the Loop 610 feeder road. There will be no 

access to the site from Anderson Street.   

3. The proposed development will not have an adverse effect on the value of 

the adjacent property. 

While generally the location of commercial businesses near residential properties 

may have an adverse impact on the value of the adjacent property, considering the 

fact that the subject property is zoned as a Technical Research Park and previously 

housed office buildings for Chevron U.S.A, the proposed use would not increase the 

negative impacts that already exist.  

4. The proposed development will not unduly burden essential public facilities 

and services, including streets, police and fire protection, sanitary sewers, 

storm sewers, solid waste disposal and schools. 

The proposal has been reviewed by the Public Works Department and the Police and 

Fire Departments, and it has been determined that the development will not unduly 

burden essential public facilities and services. The applicant must also meet all 

requirements of the Texas Commission on Environmental Quality (TCEQ). 

5. The applicant for the development has adequate financial and technical 

capacity to complete the development as proposed and has met all 

requirements of this Code, including such conditions as has been imposed 

as a part of this specific use permit. 
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The applicant has adequate financial and technical capacity to complete the 

development as proposed, and has met all requirements of this code.  

Recommendation:  

Finding that the application meets the standards set forth in Section 24-615 for the approval 

of a Specific Use Permit, the Development Services Department recommends approval of 

the applicant’s request for a specific use permit to allow for the construction of a parking 

garage adjacent to the existing office buildings located at 4800 Fournace Place, with the 

following conditions:           

1. That trees be installed, in accordance with Section 24-513, in place of the proposed 

fire lane on the north side of the property, between the parking garage and the 

residential homes on Mayfair.  

2. That the ingress/egress point off of Anderson Street be permanently closed.  

3.  That the parking garage be constructed in accordance with the design standards set 

forth in Section 24-513a.  

 
ATTACHMENTS: 

 SLS Application Specific Use Parking Garage (PDF) 

 4800 Fournace Place TIA Review 092418 (PDF) 

 100118-4800 Fournace Office Traffic Analysis v1.1 (PDF) 

 100118 4800 Fournace Place Office TIA Review Response (PDF) 

 4800 Fournace Place TIA Review 100218 (PDF) 

 TxDot Plans (PDF) 

 TCEQ Memo (PDF) 
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MEMO 

TO:  Ashley Parcus, City of Bellaire 

FROM:  Colby W. Wright, P.E., PTOE, Jones & Carter, Inc.  

DATE:  September 24, 2018 

RE:  4800 Fournace Place - Traffic Impact Analysis  

 

Jones|Cater has reviewed the Traffic Impact Analysis (TIA) for the 4800 Fournace Place Office and 

Parking Garage Redevelopment dated September 3, 2018. 

 

The proposed project would add a four-level parking garage to the existing two office buildings on the 

site with capacity of 2,000 vehicles, replacing the existing surface parking. Per the Institute of 

Transportation Engineers, Trip Generation Handbook, 10th Edition, the office building and garage 

development is estimated to generate 5,758 trips for the typical weekday including 564 trips in the 

weekday AM peak hour and 597 trips in the weekday PM peak hour.  

 

Jones|Carter offers the following comments on the Traffic Impact Analysis: 

1. The traffic count data was collected in August 2018 when the IH 610 southbound exit ramp to 

Fournace Place was closed which likely affected the traffic volumes. A review of a 2016 traffic 

count on Fournace Place (attached) appears to show that the volumes on Fournace Place are 30-

40% lower than in 2016. Please review and apply an adjustment factor to the traffic data 

collected as appropriate.  

2. Please include a narrative and/or schematic to describe the ultimate configuration of the IH 610 

entrance/exit ramps near the site and any effect on access to the site.  

3. The proposed East Access Driveway does not appear to meet Texas Department of 

Transportation (TxDOT) minimum driveway spacing criteria. Please evaluate the need for a 

southbound right turn lane on the IH 610 Southbound Frontage Road at the proposed East 

Access Driveway in accordance with TxDOT criteria. Please provide TxDOT approval of proposed 

driveway location and need for a right turn lane.  

4. The intersection volumes at Fournace Place at Anderson appear to be the same in the AM and 

PM peak hours in Exhibits A5, A6 and A9-A14. Please review and update as necessary.  

 

Please provide updated report based on the above comments for further review.  
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ES-1 
Voigt Associates, Inc. Project 36401 
September 2018 
 

4800 Fournace Office Traffic Impact Analysis 
Prepared for SLS Properties 

 

Executive Summary 
This report presents a summary of the analysis and findings of a Traffic Impact Analysis 
(TIA) performed by Voigt Associates, Inc. for the proposed 4800 Fournace Office 
redevelopment project to be located at the former Chevron office building on Fournace 
Place west of IH-610 in Bellaire, Texas. Chevron departed the facility in 2017 and it has 
been vacant for about a year. The proposed project will add a four-level parking garage to 
the existing two office buildings on the site with capacity for 2,000 vehicles, replacing the 
existing surface parking. This traffic study was requested by city staff as part of an 
application by SLS Properties for a Specific Use Permit (SUP) for the addition of the 
parking garage.  
 
Per the Institute of Transportation Engineers Trip Generation Handbook, 10th Edition, the 
office building and garage development is estimated to generate: 

 
• 5,758 trips for the typical weekday; 
• 564 trips in the weekday AM peak hour (485 entering, 79 exiting); and 
• 597 trips in the weekday PM peak hour (95 entering, 501 exiting). 

 
The current land use at the proposed site is two unoccupied office buildings totaling 
571,718 square feet. The exiting office buildings will be joined on the site by a new 2000-
vehicle parking garage. Exhibit A1 shows the Site Location Map, Exhibit A2 presents the 
proposed site layout, and Exhibit A3 shows the proposed site layout superimposed on an 
aerial view. All referenced exhibits are found in Appendix A. 
 
This analysis includes the three site driveways (two on Fournace Place and one to the IH-
610 Southbound Frontage Road) and three other public intersections: 1) IH-610 diamond 
interchange at Fournace Place; 2) Fournace Place at Anderson Street; and 3) Fournace 
Place/Gulfton Street at South Rice Avenue. Other existing driveways are slated to be 
consolidated into the three driveways analyzed in this study, although those existing 
access driveways will be reserved for future use. Exhibit A4 shows the study area and 
intersection traffic control. This analysis is limited to the office buildings and parking garage 
portions of the overall tract – subsequent development will likely require additional traffic 
study to determine mitigation, if any, based on future land use. 
 
The analysis was completed for three primary scenarios: 
 

1. existing 2018 conditions,  
2. projected conditions in the 2020 build-out year without the office and garage 

development; and 
3. projected conditions in the 2020 build-out year with the office and garage 

development fully occupied.  
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The offices are estimated to be fully reoccupied in the year 2020, depending on market 
conditions, with the new parking garage in service at that time.  
 
The scope of this study included collection of traffic volumes within the study area for 
weekday AM and PM peak hours; determination of an estimate of the number of trips that 
may be generated by the proposed development; trip distribution and assignment of the 
new trips to and from the existing roadway network; Level of Service analysis to determine 
the incremental impacts of the proposed development on the surrounding roadway 
network for the study horizon; and preparing recommendations for transportation 
improvements or mitigation measures resulting from trips to and from the site. 
 
As an overall conclusion, the traffic operations impact of the development shall be 
mitigated with the recommendations which follow:  
 

• This analysis is limited to the office buildings and new parking garage portions of the 
overall tract – subsequent development will likely require additional traffic study to 
determine mitigation, if any, based on future land use. 
 

• Developer/applicant site engineers should ensure that sight distance triangles are 
preserved for turning movements from all site driveways which consider any 
landscaping, berms, or signing planned. As necessary, unobstructed visibility 
should be achieved with setbacks or limited height vegetation and landscaping. 

 
• If driveways to public streets are modified, the design of site access driveways 

should be completed using an appropriate design vehicle to represent the largest 
common vehicle to access the site (likely a small 18-wheeler (WB-62) or larger 
single unit truck, or SU-40).  
 

• All site driveways should be stop-controlled to public streets. 
 

• The level of service analysis indicates that all study intersections, including the 
signalized intersections at IH-610 at Fournace Place and Fournace Place at South 
Rice Avenue will continue to operate at acceptable levels of service (at LOS D or 
better) with the office buildings re-occupied and new garage in service in the 
weekday AM peak hour.  
 
During the PM peak hour, with the non-construction influence traffic volumes, the 
intersection of the IH-610 Southbound Frontage Road at Fournace Place will 
reduce from LOS D to LOS E (from 47.4 seconds/vehicle to 59.1 seconds/vehicle). 
With the existing gas/service station on the northwest corner of the IH-610 at 
Fournace Place intersection, there is no physical room to expand capacity at this 
interchange on the southbound frontage road. Signal timing adjustments would be 
the key parameter to adjust to maintain as high of a level of service as possible. 
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Fournace Place at South Rice Avenue will continue to operate at acceptable levels 
of service (at LOS C or better) with the office buildings re-occupied and new garage 
in service in the weekday AM and PM peak hours. 
 
The intersection of Fournace Place at Anderson Street will remain LOS C or better 
with development traffic. 
 
No off-site mitigation will be necessary other than typical signal timing changes as 
traffic volumes change over time. 
 

• The reconstruction of the IH-610 southbound frontage road and Fournace Place 
exit ramp appears to be in the same location as pre-construction per exhibits in 
Appendix F. This would keep the existing condition, with about 400’ from the hard 
gore to the “east” site access driveway and about 110’ from the painted gore and 
double white line to the “east” access driveway. These distances do not meet 
current TxDOT guidelines for spacing between ramps and driveways (305’ for 40 
miles per hour), but the driveway would appear to be grandfathered for the existing 
land use since its location preceded the publish date of TxDOT Access 
Management Manual guidelines.  
 

• No physical changes in traffic control devices, additional capacity (left, right, or 
through lanes), or signal timing modifications is evident at other study intersections 
in the near term or because of the development. This does not imply that changes 
in signal timing parameters should not be considered once the development is 
complete, or that the city should not continue to monitor conditions in the area with 
or without the development, but it simply states that no modifications to the 
physical aspects of existing stop or signalized control should be required. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Disclaimer: This report has been prepared to assist in assessing the impacts of traffic generated by the subject development and is 
intended to provide an overview of relevant issues. The report represents the best estimates and opinion of Voigt Associates, Inc. While 
traffic forecasts cannot be precise forecasts, they do represent in our view, a reasonable expectation for the future based on the 
information available to us as of the date of this report. The estimates contained within this document rely on engineering assumptions 
and judgments and may be influenced by external circumstances that are subject to changes that may materially affect the conclusions 
drawn herein. 
 
©2018 Voigt Associates, Inc. This report and all material herein are protected by United States copyright law and may not be 
reproduced, distributed, transmitted, displayed, published or broadcast in whole or in part by any public or private entity without the 
prior express written permission of Voigt Associates, Inc.  
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I. Introduction 
This report presents a summary of the analysis and findings of a Traffic Impact Analysis 
(TIA) performed by Voigt Associates, Inc. for the proposed 4800 Fournace Office 
redevelopment project to be located at the former Chevron office building on Fournace 
Place west of IH-610 in Bellaire, Texas. Chevron departed the facility in 2017 and it has 
been vacant for about a year. The proposed project will add a four-level parking garage to 
the existing two office buildings on the site with capacity for 2,000 vehicles, replacing the 
existing surface parking. This traffic study was requested by city staff as part of an 
application by SLS Properties for a Specific Use Permit (SUP) for the addition of the 
parking garage.  
 
Per the Institute of Transportation Engineers Trip Generation Handbook, 10th Edition, the 
office building and garage development is estimated to generate: 

 
• 5,758 trips for the typical weekday; 
• 564 trips in the weekday AM peak hour (485 entering, 79 exiting); and 
• 597 trips in the weekday PM peak hour (95 entering, 501 exiting). 

 
The current land use at the proposed site is two unoccupied office buildings totaling 
571,718 square feet (per the Harris County Appraisal District). The exiting office buildings 
will be joined on the site by a new 2000-vehicle parking garage. Exhibit A1 shows the Site 
Location Map, Exhibit A2 presents the proposed site layout, and Exhibit A3 shows the 
proposed site layout superimposed on an aerial view. All referenced exhibits are found in 
Appendix A. 
 
This analysis includes the three site driveways (two on Fournace Place and one to the IH-
610 Southbound Frontage Road) and three other public intersections: 1) IH-610 diamond 
interchange at Fournace Place; 2) Fournace Place at Anderson Street; and 3) Fournace 
Place/Gulfton Street at South Rice Avenue. Other existing driveways are slated to be 
consolidated into the three driveways analyzed in this study, although those existing 
access driveways will be reserved for future use. Exhibit A4 shows the study area and 
intersection traffic control. This analysis is limited to the office buildings and parking garage 
portions of the overall tract – subsequent development will likely require additional traffic 
study to determine mitigation, if any, based on future land use. 
 
The analysis was completed for three primary scenarios: 
 

4. existing 2018 conditions,  
5. projected conditions in the 2020 build-out year without the office and garage 

development; and 
6. projected conditions in the 2020 build-out year with the office and garage 

development fully occupied.  
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The offices are estimated to be fully reoccupied in the year 2020, depending on market 
conditions, with the new parking garage in service at that time.  
 
The scope of this study included: 
 

1. Defining the study limits and selection of required analysis periods; 
2. Collection of traffic volumes within the study area for weekday AM and PM peak 

hours; 
3. Determination of the background traffic volumes considering historic traffic volume 

growth rates and known developments in the study area; 
4. Determination of an estimate of the number of trips that may be generated by the 

proposed development; 
5. Trip distribution and assignment of the new trips to and from the existing roadway 

network; 
6. Level of Service analysis to determine the incremental impacts of the proposed 

development on the surrounding roadway network for the study horizon; and 
7. Preparing recommendations for transportation improvements or mitigation 

measures resulting from trips to and from the site. 

A. Description of Site Location and Definition of Study Limits 
The current land use at the proposed site is unoccupied office buildings and a series of 
surface parking lots. The site is located north of Fournace Place between IH-610 and 
South Rice Avenue. The overall 30-acre tract currently has several driveways: three on 
South Rice Avenue, five access driveways to Fournace Place, and one to the IH-610 
Southbound Frontage Road. The study area and intersections deemed critical to the 
analysis (and determined in conjunction with city planning staff) were: 
 

• IH-610 at Fournace Place (diamond interchange); 
• Fournace Place at Anderson Street; 
• Fournace Place at South Rice Avenue. 

 
The analysis also include the three primary site intersections that will be used to service 
the office building and associated parking garage: 1) the “east driveway” on IH-610 about 
320’ north of Fournace Place (relocating the existing driveway 480’ north of Fournace 
Place); 2) the “southeast driveway” on Fournace Place, 570’ west of IH-610 (320’ west of 
the gas station driveway), and the “southwest driveway”, 660’ west of the southeast site 
driveway. 
 
Exhibit A4, located in Appendix A, presents a map of the study area and notation of the 
traffic control status (signal or stop controlled) of each intersection included in the study.  
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Based on site visits, there appear to be no other significant imminent developments noted 
in the study area. Future development may occur on the overall 30-acre tract, on the 4.75-
acre portion along the frontage road and on the 12.3-acre portion along South Rice 
Avenue, but the land use and timing are unknown as of the date of this report.  
 
The area around the site is largely developed, with single-family homes both north and 
south of the tract and more retail/commercial development along South Rice Avenue. The 
Cunningham Elementary School is located on the northwest corner of South Rice Avenue 
at Gulfton Street (the west extension of Fournace Place). Traffic generated by other 
potential developments in the area are assumed to be captured in the 2% per year annual 
growth rate used to project background traffic growth in the 2020 future scenario. 

B. Description of the Proposed Development 
The office development consists of two buildings with a total of 571,718 square feet of 
space. The new parking garage will provide parking spaces for 2,000 vehicles. Access to 
the parking garage will primarily be from three access points as described in Section I.A 
above.  

C. Selection of Analysis Periods 
The selection of critical analysis periods was based on the proposed land use and the 
typical peak hours of operation for the development and surrounding roadway network. 
Because Fournace Place and South Rice Avenue both generally experience the typical 
weekday morning and afternoon peak periods, those two-critical weekday AM and PM 
peak hours were selected for analysis.  
 
To better understand the peaking characteristics on these roads, vehicle turning 
movement counts were completed and examined to determine the weekday peak periods. 
While traffic was fairly consistent over the peak periods, the weekday AM and PM peak 
hours were determined to be 7:30 A.M. to 8:30 A.M. and 4:30 P.M. to 5:30 P.M., 
respectively. 

II. Existing Conditions 
To obtain an understanding of the existing traffic conditions within the study area, the 
current conditions near the site and within the study area were documented. This section 
presents a thorough review of available data and existing conditions at the site and 
includes discussion on site visits, area land uses, intersection layouts, roadway features, 
and traffic counts. 

A. Site visits 
Several site visits were made in advance of the preparation of this report. AM and PM 
weekday peak operations were observed during late-August 2018. During these site visits, 
traffic operations were observed and noted, including the apparent efficiency intersection 
operations, including unsignalized intersections, and the adequacy of existing lane uses. 
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Exhibits A3 and A4 (in Appendix A) show the approximate locations of existing 
intersections and driveways near the site.  
 
The IH-610 Southbound Frontage Road was under construction as of the date of this 
report. The construction has closed the IH-610 southbound exit to Fournace and several 
lanes of the frontage road are closed between Westpark Drive to about 400’ north of 
Fournace Place. 

B. Study Area Land Use 
The subject tract has two unoccupied office buildings on the tract, with surface parking 
and utility plan buildings. North of the site is single-family residential homes along the 
east-west streets of Mayfair Street and Imperial Street, with mixed-used residential along 
Glenmont. Anderson Street is a north-south roadway north of the site, but is gated at the 
site property line, and will continue to be gated as an emergency access only when the 
parking garage is constructed.  
 
South of the site, south of Fournace Place, are additional single-family homes. Anderson 
Street runs north-south between Elm Street and Fournace Place and has two speed 
humps south of Wedgewood as traffic calming devices to discourage through trips. 
 
Along South Rice Avenue, the land use is generally retail, commercial or institutional land 
use – mostly on smaller parcels. Houston ISD’s Cunningham Elementary School is located 
on the northwest corner of Gulfton Street at South Rice Avenue.  

C. Existing/Proposed Site Access 
The three primary site intersections that will be used to service the office building and 
associated parking garage include:  
 

1. the “east driveway”, and existing access driveway on IH-610 about 480’ north of 
Fournace Place; 

2. the “southeast driveway” on Fournace Place, 570’ west of IH-610 (320’ west of the 
gas station driveway), and 

3. the “southwest driveway”, 660’ west of the southeast site driveway. 
 
The driveway geometry is conceptual at this time 

D. Posted Speeds 
The posted speed on Fournace Place 35 miles per hour. The speed limit on the IH-610 
Southbound Frontage Road is currently 40 miles per hour. No specific speed studies were 
completed as part of this analysis, but vehicles were operating near the posted speed limit 
during site visits. The posted speed limits appear appropriate given the functional 
classification of both roadways and their relationship to the overall area transportation 
network.  
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E. Intersection Layouts, Lane Usage and Roadway Configuration 
There were seven intersections included in the traffic study, including the three primary site 
driveways. Each of the intersections and their associated analysis nodes are: 
 

1. IH-610 Northbound Frontage Road at Fournace Place; 
2. IH-610 Southbound Frontage Road at Fournace Place; 
3. Fournace Place at “southeast” access driveway; 
4. Fournace Place at Anderson Street; 
5. Fournace Place at “southwest” access driveway;  
6. Fournace Place/Gulfton Street at South Rice Avenue; and 
10. IH-610 Southbound Frontage Road at “east” access driveway. 

 
Unless impacted by new trips generated by the proposed development and addressed in 
the study recommendations, detail regarding turn bay storage lengths and other 
geometric features for each intersection may be found in Appendix D within the simulation 
output.  
 
A description of each of the major study roadways is as follows: 
 

• Fournace Place is an east-west, four-lane undivided asphalt roadway along the site 
frontage with curb and gutter drainage. There are sidewalks on both sides 
Fournace Place west of Anderson Street, but only on the north side of Fournace 
Place east of Anderson Street.  Fournace Place is signalized at IH-610 on the east 
side of the study area and at South Rice Avenue on the west side of the study area.  
 

• Anderson Street is a two-lane local roadway south of Fournace Place. The 
northbound approach of Anderson Street is stop-controlled to Fournace Place.  
 

• The IH-610 Southbound Frontage Road is a four-lane roadway north of Fournace 
Place. The Northbound Frontage Road is a three-lane facility south of Fournace 
Place. 

F. Traffic Control Devices 
The traffic control status of the study area intersections are as follows (number represent 
model node numbers) with the proposed site access locations shown in bold text: 
 

1. IH-610 Northbound Frontage Road at Fournace Place (signalized); 
2. IH-610 Southbound Frontage Road at Fournace Place (signalized); 
3. Fournace Place at “southeast” access driveway (one-way stop controlled); 
4. Fournace Place at Anderson Street (one-way stop controlled); 
5. Fournace Place at “southwest” access driveway (one-way stop controlled);  
6. Fournace Place/Gulfton Street at South Rice Avenue (signalized); and 
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10. IH-610 Southbound Frontage Road at “east” access driveway (one-way stop 
controlled). 

 
No changes to the traffic control at existing intersections would be anticipated because of 
the proposed office and garage development.  

G. Right of Way 
The right of way on Fournace Place and on IH-610 are likely adequate for the functional 
classification and existing traffic operations characteristics on the facilities near the site. 
No additional right of way should be needed to accommodate anticipated near- to 
medium-term future traffic demands. No additional right-of-way would appear to be 
required as part of the development to accommodate mitigation to maintain acceptable 
operations level of service. 

H. Lane Widths 
Lane widths were measured during site visits and from review of existing aerial 
photographs. The lane widths are documented in the traffic simulation output in Appendix 
D. Most lane widths were measured as 10 feet or greater, with lane widths on Fournace 
Place measured as about 11 feet wide. 

I. Peak-Hour Traffic Counts 
Manual turning movement counts were conducted for two-hour peak periods in the 
Weekday A.M. (6:30-8:30 A.M.) and Weekday P.M. (4:30-6:30 P.M.) study periods. Counts 
were taken at the following intersections on Tuesday, August 28, 2018: 
 

• IH-610 Northbound Frontage Road at Fournace Place; 
• IH-610 Southbound Frontage Road at Fournace Place; 
• Fournace Place at Anderson Street; and 
• Fournace Place/Gulfton Street at South Rice Avenue. 

 
The results of these counts are presented in Appendix B. Each approach was counted 
individually and the highest four 15-minute intervals for each time period were identified as 
the peak hour for the intersection. The peak hours identified for analysis for the weekday 
morning and afternoon were 7:30-8:30 A.M. and 4:30-5:30 P.M., respectively. Exhibits A5 
and A6 in Appendix A show the peak hour counts in graphical format. The peak hour 
factors (PHF) in the study area along Fournace Place were typical (0.91 to 0.96) during the 
weekday peak hours. The peak hour factors can be seen on the turning movement count 
reports in Appendix B for each of the intersections counted. Selected peak hour traffic 
volumes observed are summarized in Table 1.  
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Table 1. Traffic Volumes in the Study Area. 

Location AM Peak Hour PM Peak Hour 
IH-610 Frontage Road   
 Northbound, South of Fournace 1370 970 
 Southbound, North of Fournace 1120 1210 
Fournace Place   
 Eastbound, West of Anderson Street 780 530 
 Westbound, East of Anderson Street 260 440 
Anderson Street   
 Northbound, South of Fournace Place 20 15 
 Southbound, South of Fournace Place 30 20 

 
The turning movement counts were processed to determine the traffic volumes and peak 
hour factors (PHF) for each peak hour at each intersection. As the study progressed, peak 
hours were defined (see Section I.C) for the overall study peak hours and turning 
movements and peak hour factors calculated for each intersection for the study peak 
hours. These peak hour factors are shown on the turning movement count sheets and vary 
depending on the peak hour of interest. The calculated PHF’s for each intersection were 
used in the analysis, with site driveway intersections using 0.92 for weekday AM and PM 
peak hours. 
 
Because the IH-610 southbound frontage road is currently under construction, we 
obtained counts taken before construction began (in May of 2017). These counts are 
attached in Appendix B and show that the southbound frontage road approach counts 
have lowered by about 30-40% since the Fournace exit ramp was closed. We adjusted the 
counts taken in August 2018 upwards to account for the exit ramp closure, and used 
those going forward in the 2020 analyses (with and without development). 

J. Transit & Pedestrian Facilities 
There are existing sidewalks on Fournace Place on both sides of the street west of 
Anderson Street and only on the north side of the street east of Anderson Street. There are 
also sidewalks along the IH-610 frontage and South Rice Avenue frontage of the site. 
 
Fixed transit service provided along IH-610 and Fournace Place (METRO’s Route 9 – 
Gulfton/Holman) and on South Rice Avenue (METRO’s Route 49 – Chimney Rock/S Post 
Oak) near the site. However, no reductions in trip generation were taken for those trips 
which might be assumed to take transit rather than personal vehicles to the development. 

K. Existing Level of Service of Roadway Sections and Intersections 
This traffic impact analysis employed the macroscopic traffic simulation model Synchro, 
as well as the microscopic model SimTraffic, both part of the Synchro Pro 10 Simulation 
Suite. Synchro was used to input the roadway network geometry and traffic control 
parameters. Most simulations were undertaken with Synchro, but some using SimTraffic to 
verify the Synchro findings.  
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In some cases, microscopic traffic simulation models have advantages when simulating 
networks of mixed traffic control (signalized and unsignalized intersections adjacent in a 
network). Some of these advantages include much more robust simulation of actuated 
signal operations, more realistic gap acceptance simulation at unsignalized intersections, 
and more realistic arrival and departure sequences through arterial networks. All 
simulations in this study represent the peak 15-minute time periods within any peak hour. 
In general, the simulation results for the weekday peak periods could be generalized to 
represent almost an hour of traffic volumes since the volumes are relatively flat over the 
weekday peaks for intersections on public roadways. Traffic signal timing at IH-610 at 
Fournace Place and Fournace Place at South Rice Avenue was optimized for each 
simulation scenario in this analysis.  
 
The reconstruction of the IH-610 southbound frontage road and Fournace Place exit ramp 
appears to be in the same location as pre-construction per exhibits in Appendix F. This 
would keep the existing condition, with about 400’ from the hard gore to the “east” site 
access driveway and about 110’ from the painted gore and double white line to the “east” 
access driveway. These distances do not meet current TxDOT guidelines for spacing 
between ramps and driveways (305’ for 40 miles per hour), but the driveway would appear 
to be grandfathered for the existing land use since its location preceded the publish date 
of TxDOT Access Management Manual guidelines.  
 
For each of the critical peak hours identified for the development and adjacent roadway 
network, existing LOS were determined using the traffic counts taken in August 2018. 
Table 2 presents the per-vehicle delay thresholds that define each level of service.  
 

Table 2. LOS Thresholds for Signalized and Unsignalized Intersections. 

Level of Service (LOS) 
Signalized Intersections 

Control Delay Per Vehicle 
(seconds/vehicle) 

Unsignalized Intersections 
Control Delay Per Vehicle 

(seconds/vehicle) 
A ≤10 0-10 
B >10-20 >10-15 
C >20-35 >15-25 
D >35-55 >25-35 
E >55-80 >35-50 
F >80 >50 

 
An explanation of the concept of level of service is that it is like grades in school – A is the 
most desirable, F the least desirable. Level of service (LOS) for signalized intersections is 
defined in terms of delay. Delay is a measure of driver discomfort, frustration, fuel 
consumption, and lost travel time. LOS is directly related to the control delay value. The 
LOS thresholds are different for signalized intersections as compared to unsignalized 
intersections, primarily because drivers expect different levels of performance from distinct 
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types of transportation facilities. The expectation is that a signalized intersection is 
designed to carry higher traffic volumes than a stop-controlled intersection. Thus, a higher 
level of control delay is acceptable at a signalized intersection for the same level of 
service. At a two-way stop-controlled intersection, LOS is defined for each minor 
movement, but not for the intersection as a whole. Typically, the assessment of operations 
at signalized and all-way stop intersections is made using overall intersection delay and 
LOS. For two-way, or one-way, stop controlled intersections, the assessment is based on 
the higher-delay controlled approach. 
 
Table 3 summarizes the existing intersection LOS for each of the study intersections 
during each critical peak hour. The delays reported within this report represent the average 
vehicle delay in the peak 15-minute time period within each peak hour, not the average 
delay over the entire peak hour as a whole. 
 

Table 3. Existing Level of Service (2018) for Study Intersections 

 
 
As shown in Table 3, the existing study intersections included in the study area currently 
experience Level of Service C or better, generally with LOS D or better indicating 
acceptable service for urban and suburban environments. Simulation output for these 
intersections is included in Appendix D for all simulations completed.  

L. Photographs Documenting the Existing Site Conditions 
Photographs of the existing site driveway access locations as well as the approaches to 
the critical intersections in the study area may be viewed in Appendix E. 

III. Projected Traffic 
If given the expected type of land use, its respective location within a roadway corridor, as 
well as some idea of access locations, a general estimation of new traffic demand for a 
proposed land use on a roadway (or particular intersection) can be made. This process is 

Intersection/Scenario
Critical Critical Critical Critical

Delay (s/v) LOS Delay (s/v) LOS

  2018 Existing 32.8 C 29.5 C
  2018 Existing - adjusted for construction 35.6 D 34.2 C

  2018 Existing 27.4 C 24.1 C
  2018 Existing - adjusted for construction 37.1 D 39.5 D

  2018 Existing 13.5 B 13.1 B
  2018 Existing - adjusted for construction 14.2 B 14.4 B

  2018 Existing 18.8 B 18.1 B
  2018 Existing - adjusted for construction 20.0 B 20.4 C

6. Fournace Place/Gulfton Street at South Rice Avenue

AM Peak Hour PM Peak Hour

1. IH 610 Northbound Frontage Road at Fournace Place

2. IH 610 Southbound Frontage Road at Fournace Place

4. Fournace Place at Anderson Street
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usually completed with the assistance of the 10th Edition of Trip Generation. The traffic 
projected using techniques outlined in Trip Generation must be viewed exclusively as 
traffic demand estimates, with some variation expected after full build-out and occupancy 
of the proposed development.  

A. Traffic Projection Details. 
The existing turning movement counts collected in August 2018 quantified the traffic 
volumes currently using the roadway facilities in the study area. No other significant 
developments in the immediate area were believed to influence traffic in the base 
condition build-out year (2020). Section III.C, below, includes detail on the projection of 
base volumes for the build-out year. 

B. Site Traffic 
Traffic generated by the proposed site for the weekday peak hours was estimated using 
the ITE Trip Generation Manual. Details of the trip generation exercise for the development 
are shown in Appendix C in Table C1. Whether the proposed land use trip generation can 
be given via a regression curve or a simple rate is stated in this table. ITE Land Use 710, 
General Office Building, was used to estimate new trips generated by the site. 
 
The site is expected to generate about 564 trips (485 trips to and 79 trips from the site) 
during the weekday A.M. peak hour, and about 597 trips (95 trips to and 501 trips from) 
during the weekday P.M. peak hour.  
 
Once trips were generated for the peak hours of the study, the trip distribution and 
assignment portion of the analysis was completed. Initially, a generalized form of the 
gravity model was used to estimate site trip distribution by examining the existing turning 
movements and travel times in the network to determine the potential gravity-type trip 
distribution pattern. Detailed tables were published in Appendix C of the report 
documenting the trip distributions and projected turning movements at each intersection in 
the study network for each origin and destination pair. The tables in Appendix C include: 
 

• Table C1. Trip Generation Calculations; 
• Table C2. Trip Distribution; 
• Table C3. Existing (2018) Peak Hour Turning Movement Counts; 
• Table C4. Projected 2020 Peak Hour Turning Movements, Without Development; 
• Table C5. Projected Peak Hour Trips; and 
• Table C6. Projected 2020 Turning Movements with development. 

 
The trip distribution and assignment exercise was accomplished manually using a 
spreadsheet solution. Exhibits A7 and A8 present the trip distribution percentages used for 
this study for weekday AM & PM peak hours. Exhibits A9 and A10 show the new trips as 
turning movements for AM & PM peak hours. Exhibits A11-A14 show the projected turning 
movements in graphical from for the Tables C4 and C7 listed above. 
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All trips were estimated to originate from seven origins: 
 

1. From IH-610 Southbound Frontage Road, North of Site; 
2. From IH-610 Northbound Frontage Road, South of Fournace Place; 
3. From Fournace Place, East of IH-610 Northbound Frontage Road; 
4. From Anderson Street, South of Fournace Place; 
5. From Gulfton Street/Fournace Place, West of South Rice Avenue; 
6. From South Rice Avenue, North of Fournace Place; and 
7. From South Rice Avenue, South of Fournace Place. 

 
and depart to seven destinations: 

 
1. To IH-610 Northbound Frontage Road, North of Fournace Place; 
2. To IH-610 Southbound Frontage Road, South of Fournace Place; 
3. To Fournace Place, East of IH-610 Northbound Frontage Road; 
4. To Anderson Street, South of Fournace Place; 
5. To Gulfton Street/Fournace Place, West of South Rice Avenue; 
6. To South Rice Avenue, North of Fournace Place; and 
7. To South Rice Avenue, South of Fournace Place. 

 
Table C2, in Appendix C, presents the trip distribution and assignment exercise for the 
development. This table shows the origins and destinations, trip distribution percentages 
to each origin and destination pair and the assumed routing for each. The trip distribution 
percentages are shown below in Table 4. 

Table 4. Trip Distribution. 

 
 
To give an idea of the percentage weights of potential origins and destinations, turning 
movement counts are used to evaluate traffic movements entering and leaving the study 
area. These raw percentage weights are then shown in the Trip Distribution portion of 
Table C2 in Appendix C. These weights are examined and considered, then a trip 
distribution percentage finalized based on 1) the raw weight, and 2) engineering judgment 
of surrounding operational conditions on roadway facilities included in the study (including 
operational conditions, perceived travel times by origin-destination pair, and number of 
turns on the route).  

Orig in/Dest inat ion Dist ribut ion
From IH-610 SBFR, North of Site 37.0%
From IH-610 NBFR, South of Fournace 33.0%
From Fournace, East of IH-610 NBFR 5.0%
From Anderson, South of Fournace 1.0%
From Gulfton/Fournace, West of S Rice 8.0%
From South Rice Ave, North of Fournace 8.0%
From South Rice Ave, South of Fournace 8.0%
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C. Background Traffic 
By projecting the existing traffic into future years using an assumed annual growth rate, 
the future natural traffic growth (in vehicles) can be estimated. The background traffic 
growth rate is assumed to account for all smaller developments in the study area as well 
as area growth beyond study area. This growth rate was determined through analysis of 
historical trends in the region, and the dynamics of growth and development in the area.  
 
The Houston Regional Traffic Count Map, located at: http://ttihouston.tamu.edu/ 
hgac/trafficcountmap/ was examined for traffic counts in the area surrounding the site. A 
review of historic traffic volumes within the study area show mixed traffic growth trends, 
likely influenced over time by the transitional nature of land use in the area, but generally 
an upward trend exists. A growth rate of between 1% and 2% could be deemed 
appropriate for use in the subject analysis. A growth rate of 2% was deemed appropriate 
for use.  

D. Pass-By, Diverted Trips and Internal Capture 
Because the development is a destination type development no adjustments for pass-by 
or internal capture were made. 

E. Total Traffic Estimates 
Once the trip generation and trip distribution exercises were complete for weekday AM & 
PM peak hours, the estimated ultimate traffic was determined for the proposed 
development. These site generated volumes and how they are distributed through the 
roadway network are shown in Appendix C. 
 

• Table C2. Trip Distribution 
• Table C5. Projected Peak Hour Trips 

F. Future Traffic Conditions 
Future traffic conditions for the year 2020 (site full occupancy) were then calculated based 
on the background traffic growth rate of 2% per annum and the ultimate traffic generation 
estimates for the site. Table 5 summarizes the projected intersection LOS for each of the 
study intersections for 2020 future conditions without the development – these scenarios 
were defined as the base traffic condition to compare conditions with occupancy of the 
proposed development. As shown in Table 5 below all intersections in the study area in 
the 2020 future year will experience Level of Service D or better. 
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Table 5. Projected Level of Service (2020) without Office. 

 

IV. Traffic Analysis 
The analysis of future traffic conditions was undertaken for the year 2020 (which was the 
estimated year that the site was assumed to be re-occupied). Highway Capacity Manual-
based output has been included for completeness as required in Appendix D. 

A. Simulation of Future Traffic Conditions 
The projected capacity and level of service (for both background traffic and total traffic) for 
the study year of 2020 is presented in Table 6 for the following cases: 
 

• 2020 Projected Future Traffic Volume Condition without development traffic but with 
2%/year background growth rate; and 

• 2020 Projected Future Traffic Volume Condition with development traffic with 
2%/year background growth rate. 

 
Table 6 is a summary of the projected Level of Service, as defined by the average vehicle 
delay either 1) for all vehicles at signalized or all-way stop intersections; or 2) for the 
highest-delay approach at unsignalized two-way (or one-way) stop controlled intersection. 
The traffic simulation output is included in Appendix D for review and identification of 
particular contributors to any intersections or intersection movements of interest.  
 
As shown in Table 6 below all intersections in the study area in the 2020 future year will 
experience Level of Service D or better. The entirety of the results of traffic modeling and 
simulation is shown in detail in the numerous tables in Appendix D.   
  

Intersection/Scenario
Critical Critical Critical Critical

Delay (s/v) LOS Delay (s/v) LOS

  2018 Existing 32.8 C 29.5 C
  2018 Existing - adjusted for construction 35.6 D 34.2 C
  2020 Projected w/o development 42.1 D 35.2 D

  2018 Existing 27.4 C 24.1 C
  2018 Existing - adjusted for construction 37.1 D 39.5 D
  2020 Projected w/o development 42.7 D 47.4 D

  2018 Existing 13.5 B 13.1 B
  2018 Existing - adjusted for construction 14.2 B 14.4 B
  2020 Projected w/o development 14.6 B 14.8 B

  2018 Existing 18.8 B 18.1 B
  2018 Existing - adjusted for construction 20.0 B 20.4 C
  2020 Projected w/o development 21.0 C 21.5 C

6. Fournace Place/Gulfton Street at South Rice Avenue

AM Peak Hour PM Peak Hour

1. IH 610 Northbound Frontage Road at Fournace Place

2. IH 610 Southbound Frontage Road at Fournace Place

4. Fournace Place at Anderson Street
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Table 6. Projected Level of Service for the Study Corridor, 2020. 

 
 

B. Warrant Analysis Results 
No analyses for all-way stop control or traffic signal control were completed as part of this 
analysis. The study intersections with public roadways currently have appropriate levels of 
traffic control. The recommended level of traffic control for the site driveways to Fournace 
Place and to the IH-610 Southbound Frontage Road are to be stop-controlled on 
approach. 

C. Site Circulation and Parking Requirements 
With the addition of 2,000 parking spaces with the new garage, parking ratios should be 
compliant with guidelines with respect to number of spaces required. There adequate 
opportunity to circulate among driveways onsite. Developer/applicant site engineers 
should review on-site circulation and determine what traffic control is required on the site 
given the final site plan. Texas MUTCD compliant signing and markings should be 
employed on the site as needed. 

D. Impacts to Nearby Neighborhoods 
The proposed development of the subject tract should have negligible impacts on local 
traffic, particularly with respect to neighborhood traffic. The great majority of traffic 
destined for the site will access and egress from Fournace Place or directly via the IH-610 
Southbound Frontage Road.  
 

Intersection/Scenario
Critical Critical Critical Critical

Delay (s/v) LOS Delay (s/v) LOS

  2020 Projected w/o development 42.1 D 35.2 D
  2020 Projected w/development 46.7 D 35.7 D

  2020 Projected w/o development 42.7 D 47.4 D
  2020 Projected w/development 42.1 D 59.1 E

  2020 Projected w/development 22.4 C 36.3 E

  2020 Projected w/o development 14.6 B 14.8 B
  2020 Projected w/development 16.3 C 17.5 C

  2020 Projected w/development 26.5 D 69.5 F

  2020 Projected w/o development 21.0 C 21.5 C
  2020 Projected w/development 23.4 C 23.7 C

  2020 Projected w/development 15.0 C 22.3 C

6. Fournace Place/Gulfton Street at South Rice Avenue

10. IH 610 Southbound Frontage Road at East Site Access

5. Fournace Place at Southwest Site Access Driveway

AM Peak Hour PM Peak Hour

1. IH 610 Northbound Frontage Road at Fournace Place

2. IH 610 Southbound Frontage Road at Fournace Place

3. Fournace Place at Southeast Site Access Driveway

4. Fournace Place at Anderson Street
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Anderson Street north of the site is gated at the subject tract’s property line for emergency 
access only. There is no plan to allow access to or from the new parking garage through 
the neighborhood to the north.  
 
Anderson Street to the south leads to Elm Street which is an alternative route to the IH-610 
Southbound Frontage Road to the east or to South Rice Avenue to the west. There is no 
travel time advantage to use Anderson Street to go south of the site considering that if the 
driver goes to Elm Street (across two speed humps and two stop-controlled intersections) 
and then goes east to the frontage road, they must still pass two signalized intersections 
(Bissonnet Street and Bellaire Boulevard) before being able to enter IH-610 southbound 
south of Bellaire Boulevard. In comparison, even with some congestion at IH-610 at 
Fournace Place, the lower travel time route is to stay on Fournace and entering IH-610 just 
south of Fournace Place. The mitigation to discourage non-residential trips along 
Anderson Street to the south of the site is already in place. 

E. Sight Distance 
From site visits, it appears that adequate sight distance is available from the two site 
driveways on Fournace Place and for the site driveway on the IH-610 Southbound 
Frontage Road given the operational speeds on both facilities. Trees and shrubs should 
not be allowed to block vehicular sight distance on the approach to public streets from any 
driveway approach. In addition, site engineers should ensure that interior driveways have 
adequate sight distance for given traffic control conditions.  

V. Conclusions and Recommendations 
This section of the report summarizes the overall impact of the development and includes 
discussion about recommended site access, traffic control, and other improvements or 
operations issues that should be addressed as the development moves forward. As an 
overall conclusion, the traffic operations impact of the development shall be mitigated with 
the recommendations which follow:  
 

• This analysis is limited to the office buildings and new parking garage portions of the 
overall tract – subsequent development will likely require additional traffic study to 
determine mitigation, if any, based on future land use. 
 

• Developer/applicant site engineers should ensure that sight distance triangles are 
preserved for turning movements from all site driveways which consider any 
landscaping, berms, or signing planned. As necessary, unobstructed visibility 
should be achieved with setbacks or limited height vegetation and landscaping. 

 
• If driveways to public streets are modified, the design of site access driveways 

should be completed using an appropriate design vehicle to represent the largest 
common vehicle to access the site (likely a small 18-wheeler (WB-62) or larger 
single unit truck, or SU-40).  
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• All site driveways should be stop-controlled to public streets. 

 
• The level of service analysis indicates that all study intersections, including the 

signalized intersections at IH-610 at Fournace Place and Fournace Place at South 
Rice Avenue will continue to operate at acceptable levels of service (at LOS D or 
better) with the office buildings re-occupied and new garage in service in the 
weekday AM peak hour.  
 
During the PM peak hour, with the non-construction influence traffic volumes, the 
intersection of the IH-610 Southbound Frontage Road at Fournace Place will 
reduce from LOS D to LOS E (from 47.4 seconds/vehicle to 59.1 seconds/vehicle). 
With the existing gas/service station on the northwest corner of the IH-610 at 
Fournace Place intersection, there is no physical room to expand capacity at this 
interchange on the southbound frontage road. Signal timing adjustments would be 
the key parameter to adjust to maintain as high of a level of service as possible. 
 
Fournace Place at South Rice Avenue will continue to operate at acceptable levels 
of service (at LOS C or better) with the office buildings re-occupied and new garage 
in service in the weekday AM and PM peak hours. 
 
The intersection of Fournace Place at Anderson Street will remain LOS C or better 
with development traffic. 
 
No off-site mitigation will be necessary other than typical signal timing changes as 
traffic volumes change over time. 
 

• The reconstruction of the IH-610 southbound frontage road and Fournace Place 
exit ramp appears to be in the same location as pre-construction per exhibits in 
Appendix F. This would keep the existing condition, with about 400’ from the hard 
gore to the “east” site access driveway and about 110’ from the painted gore and 
double white line to the “east” access driveway. These distances do not meet 
current TxDOT guidelines for spacing between ramps and driveways (305’ for 40 
miles per hour), but the driveway would appear to be grandfathered for the existing 
land use since its location preceded the publish date of TxDOT Access 
Management Manual guidelines.  
 

• No physical changes in traffic control devices, additional capacity (left, right, or 
through lanes), or signal timing modifications is evident at other study intersections 
in the near term or because of the development. This does not imply that changes 
in signal timing parameters should not be considered once the development is 
complete, or that the city should not continue to monitor conditions in the area with 
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or without the development, but it simply states that no modifications to the 
physical aspects of existing stop or signalized control should be required. 
 
 

5.3.c

Packet Pg. 147

A
tt

ac
h

m
en

t:
 1

00
11

8-
48

00
 F

o
u

rn
ac

e 
O

ff
ic

e 
T

ra
ff

ic
 A

n
al

ys
is

 v
1.

1 
 (

27
08

 :
 C

o
n

si
d

er
at

io
n

-4
80

0 
F

o
u

rn
ac

e-
P

ar
ki

n
g

 G
ar

ag
e)



 

 
Voigt Associates, Inc. Project 36401 
September 2018 
 

4800 Fournace Office Traffic Impact Analysis 
Prepared for SLS Properties 

 

VI. Appendix 
 
The following appendices are included this report: 
 
Appendix A. Exhibits 
 
Appendix B. Traffic Count Data  
(24-Hour Counts and Manual Turning Movement Counts) 
 
Appendix C. Trip Generation & Distribution 
(Assignment Details and Projected Turning Movement Counts) 
 
Appendix D. Simulation/Analysis Results (including all reports and simulation files on 
compact disc) 
 
Appendix E. Site, Roadway & Intersection Photographs 
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APPENDIX A – EXHIBITS 
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Exhibit A1. Site Location Map. 
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Exhibit A2. Proposed Site Layout and Access 
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Exhibit A3. Site Layout on Aerial Background. 
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Exhibit A4. Study Area and Intersection Traffic Control Status. 
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Exhibit A5 2018 AM Peak Hour
Total Turning Movements Existing Conditions

Not To Scale
North to Top of Page
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Exhibit A5-A 2018 AM Peak Hour
Total Turning Movements Adjusted Volumes for Non-Construction Conditions

Not To Scale
North to Top of Page
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Exhibit A6 2018 PM Peak Hour
Total Turning Movements Existing Conditions

Not To Scale
North to Top of Page
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Exhibit A6-A 2018 PM Peak Hour
Total Turning Movements Adjusted Volumes for Non-Construction Conditions

Not To Scale
North to Top of Page
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Exhibit A7. Trip Distribution – Weekday AM Peak Origins/Destinations. 
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Exhibit A8. Trip Distribution – Weekday PM Peak Origins/Destinations. 
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Exhibit A9 AM Peak Hour
Total Turning Movements New Trips as Turning Movements

Not To Scale
North to Top of Page
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Exhibit A10 PM Peak Hour
Total Turning Movements New Trips as Turning Movements

Not To Scale
North to Top of Page
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Exhibit A11 2020 AM Peak Hour
Total Turning Movements Projected w/o Development

Not To Scale
North to Top of Page
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Exhibit A12 2020 PM Peak Hour
Total Turning Movements Projected w/o Development

Not To Scale
North to Top of Page
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Exhibit A13 2020 AM Peak Hour
Total Turning Movements Projected w/Development

Not To Scale
North to Top of Page
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Exhibit A14 2020 PM Peak Hour
Total Turning Movements Projected w/Development

Not To Scale
North to Top of Page
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APPENDIX B – TRAFFIC DATA 
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15-min
Time Vehicle
Begin Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB WB NB SB
6:30 16 17 0 0 0 6 1 0 24 77 10 0 151 0 0 0 0
6:45 23 17 0 0 0 11 5 0 45 111 2 1 215 0 0 0 0
7:00 29 14 0 0 0 27 7 0 44 139 13 3 276 0 0 0 0
7:15 59 27 0 0 0 46 9 0 38 152 30 7 368 0 0 0 0
7:30 76 40 0 0 0 44 12 0 35 315 15 5 542 0 0 0 0
7:45 99 32 0 0 0 44 23 0 28 260 21 6 513 0 0 0 0
8:00 90 32 0 0 0 37 27 0 24 275 12 3 500 0 0 0 0
8:15 84 29 0 0 0 28 7 0 52 278 36 1 515 0 0 0 0

Peak Hour
Hour Vehicle
Total Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB WB NB SB

7:30-8:30 349 133 0 0 0 153 69 0 139 1128 84 15 0 0 0 0 2070 0 0 0 0
PHF: 0.95

15-min
Time Vehicle
Begin Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB WB NB SB
16:30 28 21 0 0 0 60 11 0 65 160 12 6 363 0 0 0 0
16:45 30 22 0 0 0 49 12 0 78 142 8 4 345 0 0 0 0
17:00 44 23 0 0 0 81 22 0 32 199 12 3 416 0 0 0 0
17:15 30 20 0 0 0 74 10 0 62 178 9 3 386 0 0 0 0
17:30 33 20 0 0 0 44 10 0 57 171 10 6 351 0 0 0 0
17:45 41 17 0 0 0 43 16 0 64 195 6 7 389 0 0 0 0
18:00 37 13 0 0 0 62 8 0 60 128 7 3 318 0 0 0 0
18:15 15 14 0 0 0 36 5 0 54 118 3 6 251 0 0 0 0

Peak Hour
Hour Vehicle
Total Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB WB NB SB

16:30-17:30 132 86 0 0 0 264 55 0 237 679 41 16 0 0 0 0 1510 0 0 0 0
PHF: 0.91

Eastbound Westbound Northbound Southbound

Manual Turning Movement Count
IH-610 Northbound Frontage Road at Fournace Place, Bellaire,Texas

Tuesday, August 28, 2018
Peds (Crossing Approach)

Fournace Place Fournace Place IH-610 Frontage Road <<NO APPROACH>>
Eastbound Westbound Northbound Southbound

Fournace Place Fournace Place IH-610 Frontage Road <<NO APPROACH>>

Fournace Place Fournace Place IH-610 Frontage Road <<NO APPROACH>>

Eastbound Westbound Northbound Southbound Peds (Crossing Approach)

Eastbound Westbound Northbound Southbound

Fournace Place Fournace Place IH-610 Frontage Road <<NO APPROACH>>

Peds (Crossing Approach)

Peds (Crossing Approach)
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15-min
Time Vehicle
Begin Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB WB NB SB
6:30 0 25 93 0 5 25 0 0 8 156 5 5 317 0 0 0 0
6:45 0 31 84 0 5 51 0 0 9 192 9 9 381 0 0 0 0
7:00 0 37 87 0 20 51 0 0 6 214 7 28 422 0 0 0 0
7:15 0 70 94 0 35 49 0 0 16 209 9 31 482 0 0 0 1
7:30 0 93 91 0 26 53 0 0 23 216 13 27 515 0 0 0 0
7:45 0 107 90 0 24 48 0 0 24 202 11 61 506 0 0 0 0
8:00 0 111 99 0 20 41 0 0 11 198 10 68 490 0 0 0 2
8:15 0 100 78 0 19 61 0 0 13 192 12 36 475 0 0 0 0

Peak Hour
Hour Vehicle
Total Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB WB NB SB

7:30-8:30 0 411 358 0 89 203 0 0 0 0 0 0 71 808 46 192 1986 0 0 0 2
PHF: 0.96

15-min
Time Vehicle
Begin Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB WB NB SB
16:30 0 44 86 0 27 98 0 0 5 233 22 35 504 0 0 0 0
16:45 0 38 87 0 29 98 0 0 14 223 15 35 504 0 0 0 0
17:00 0 57 94 0 30 83 0 0 10 252 21 33 547 0 0 0 2
17:15 0 37 91 0 32 104 0 0 13 232 16 52 525 0 0 0 0
17:30 0 42 72 0 19 82 0 0 11 204 14 57 444 0 0 0 1
17:45 0 46 87 0 27 80 0 0 12 212 14 33 478 0 0 0 1
18:00 0 41 76 0 32 90 0 0 9 243 13 47 504 0 0 0 0
18:15 0 26 46 0 18 72 0 0 3 190 15 17 370 0 0 0 1

Peak Hour
Hour Vehicle
Total Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB WB NB SB

16:30-17:30 0 176 358 0 118 383 0 0 0 0 0 0 42 940 74 155 2080 0 0 0 2
PHF: 0.95

Eastbound Westbound Northbound Southbound Peds (Crossing Approach)
Fournace Place Fournace Place <<NO APPROACH>> IH-610 Frontage Road

Eastbound Westbound Northbound Southbound Peds (Crossing Approach)
Fournace Place Fournace Place <<NO APPROACH>> IH-610 Frontage Road

Peds (Crossing Approach)
Fournace Place Fournace Place <<NO APPROACH>> IH-610 Frontage Road

Fournace Place Fournace Place <<NO APPROACH>> IH-610 Frontage Road

Eastbound Westbound Northbound Southbound

Manual Turning Movement Count
IH-610 Southbound Frontage Road at Fournace Place, Bellaire,Texas

Tuesday, August 28, 2018
Eastbound Westbound Northbound Southbound Peds (Crossing Approach)
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15-min
Time Vehicle
Begin Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB WB NB SB
6:30 117 1 0 2 33 1 0 154 0 0 0 0
6:45 113 0 0 2 52 0 0 167 0 0 0 0
7:00 122 0 0 2 52 1 0 177 0 0 0 0
7:15 165 6 0 0 58 3 0 232 0 0 0 1
7:30 176 9 0 1 71 1 4 262 0 0 0 0
7:45 214 10 0 0 62 1 3 290 0 0 0 0
8:00 206 6 0 0 50 3 4 269 0 1 0 0
8:15 157 6 0 1 72 0 7 243 0 0 0 0

Peak Hour
Hour Vehicle
Total Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB WB NB SB

7:30-8:30 0 753 31 0 2 255 0 0 5 0 18 0 0 0 0 0 1064 0 1 0 0
PHF: 0.92

15-min
Time Vehicle
Begin Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB WB NB SB
16:30 138 1 0 2 110 1 0 227 0 0 0 0
16:45 108 7 0 3 111 2 4 235 0 0 0 0
17:00 143 5 0 2 104 2 1 257 0 0 0 0
17:15 122 3 0 0 112 2 4 243 0 0 0 0
17:30 115 4 0 5 98 0 0 222 0 0 0 0
17:45 114 6 0 4 94 1 0 219 0 0 0 0
18:00 114 7 0 4 97 4 1 227 0 0 0 0
18:15 67 3 0 4 78 0 4 156 0 0 0 0

Peak Hour
Hour Vehicle
Total Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB WB NB SB

16:30-17:30 0 511 16 0 7 437 0 0 7 0 9 0 0 0 0 0 962 0 0 0 0
PHF: 0.94

Eastbound Westbound Northbound Southbound Peds (Crossing Approach)
Fournace Place Fournace Place Anderson Street <<NO APPROACH>>

Eastbound Westbound Northbound Southbound Peds (Crossing Approach)
Fournace Place Fournace Place Anderson Street <<NO APPROACH>>

Peds (Crossing Approach)
Fournace Place Fournace Place Anderson Street <<NO APPROACH>>

Fournace Place Fournace Place Anderson Street <<NO APPROACH>>

Eastbound Westbound Northbound Southbound

Manual Turning Movement Count
Fournace Place at Anderson Street, Bellaire,Texas

Tuesday, August 28, 2018
Eastbound Westbound Northbound Southbound Peds (Crossing Approach)
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15-min
Time Vehicle
Begin Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB WB NB SB
6:30 3 87 2 0 2 16 17 0 12 31 11 0 17 31 4 0 233 0 0 2 0
6:45 13 81 5 0 5 27 19 0 10 47 11 0 19 28 7 0 272 0 0 0 0
7:00 24 65 5 0 4 24 23 0 13 72 18 0 40 60 37 0 385 2 0 5 0
7:15 34 119 10 0 8 36 22 0 11 79 13 0 37 57 52 0 478 2 0 2 0
7:30 23 123 3 0 1 41 18 0 10 141 17 0 45 69 65 0 556 0 0 7 0
7:45 24 152 11 0 7 41 20 0 13 123 24 0 48 78 16 0 557 4 0 1 0
8:00 19 123 7 0 11 20 22 0 10 146 29 0 53 75 16 0 531 0 1 1 0
8:15 18 107 12 0 11 36 27 0 12 115 22 0 31 70 13 0 474 0 1 0 0

Peak Hour
Hour Vehicle
Total Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB WB NB SB

7:30-8:30 84 505 33 0 30 138 87 0 45 525 92 0 177 292 110 0 2118 4 2 9 0
PHF: 0.95

15-min
Time Vehicle
Begin Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB WB NB SB
16:30 18 69 7 0 5 69 33 0 22 122 13 0 57 135 18 0 520 0 1 0 3
16:45 24 71 10 0 13 63 45 0 18 102 9 0 36 106 20 0 517 0 0 0 0
17:00 13 85 14 0 7 61 23 0 23 129 8 0 51 140 23 0 577 1 5 4 0
17:15 23 77 15 0 13 73 39 0 21 133 3 0 44 117 13 0 571 0 1 0 0
17:30 14 60 12 0 6 56 32 0 17 162 12 0 48 147 21 0 587 0 0 1 0
17:45 28 69 6 0 8 56 33 0 15 92 5 0 46 123 17 0 498 0 0 0 1
18:00 15 62 5 0 7 52 39 0 10 111 12 0 49 131 27 0 520 0 0 0 0
18:15 23 34 10 1 12 48 25 0 7 75 6 0 29 82 15 0 366 0 0 1 0

Peak Hour
Hour Vehicle
Total Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U Total EB WB NB SB

16:30-17:30 78 302 46 0 38 266 140 0 84 486 33 0 188 498 74 0 2185 1 7 4 3
PHF: 0.95

Eastbound Westbound Northbound Southbound Peds (Crossing Approach)
Fournace Place Fournace Place South Rice Avenue South Rice Avenue

Eastbound Westbound Northbound Southbound Peds (Crossing Approach)
Fournace Place Fournace Place South Rice Avenue South Rice Avenue

Peds (Crossing Approach)
Fournace Place Fournace Place South Rice Avenue South Rice Avenue

Fournace Place Fournace Place South Rice Avenue South Rice Avenue

Eastbound Westbound Northbound Southbound

Manual Turning Movement Count
Fournace Place at South Rice Avenue, Bellaire,Texas

Tuesday, August 28, 2018
Eastbound Westbound Northbound Southbound Peds (Crossing Approach)
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Texas A&M Transportation Institute
701 N. Post Oak, Suite 430

Houston, TX 77024

Manual Turning Movement Count All Vehicles

North-South Facility: IH 610
East-West Facility: Fournace
Weather: Clear (AM, PM)
Date: May 26, 2017 (AM) , May 25, 2017 (PM)

Time 
Begin Total
6:00 AM - - - - - - - - - - - - - - -
6:15 AM - - - - - - - - - - - - - - -
6:30 AM - - - - - - - - - - - - - - -
6:45 AM - - - - - - - - - - - - - - -
7:00 AM 3 29 23 2 - - - - 15 52 - - 18 2 144
7:15 AM 2 34 34 6 - - - - 21 63 - - 15 6 181
7:30 AM 4 30 52 7 - - - - 26 90 - - 28 6 243
7:45 AM 6 27 57 12 - - - - 33 109 - - 21 11 276
8:00 AM 3 30 59 12 - - - - 31 47 - - 22 4 208
8:15 AM 10 27 43 23 - - - - 24 60 - - 16 6 209
8:30 AM 6 18 50 16 - - - - 29 53 - - 13 5 190
8:45 AM 7 20 68 3 - - - - 24 39 - - 14 3 178
4:00 PM - - - - - - - - - - - - - - -
4:15 PM 5 45 96 5 - - - - 24 36 - - 59 7 277
4:30 PM 6 40 73 4 - - - - 34 49 - - 50 12 268
4:45 PM 5 38 60 5 - - - - 24 30 - - 45 13 220
5:00 PM 5 34 69 3 - - - - 31 28 - - 58 19 247
5:15 PM 6 42 88 4 - - - - 12 42 - - 56 8 258
5:30 PM 2 54 55 3 - - - - 25 43 - - 60 3 245
5:45 PM 2 32 68 5 - - - - 19 49 - - 48 7 230
6:00 PM - - - - - - - - - - - - - - -
6:15 PM - - - - - - - - - - - - - - -
6:30 PM - - - - - - - - - - - - - - -
6:45 PM - - - - - - - - - - - - - - -

Special

Hours
7-8 AM 15 120 166 27 - - - - 95 314 - - 82 25
5-6 PM 15 162 280 15 - - - - 87 162 - - 222 37

Notes:

Northbound Southbound Eastbound Westbound
IH 610 IH 610 Fournace Fournace

Right LeftU-turn Left Thru Right U-turn Left Thru Right

Northbound Southbound

Thru Right Left Thru

U-turn Left Thru Right U-turn Left Thru RightThru Right Left Thru Right Left
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Texas A&M Transportation Institute
701 N. Post Oak, Suite 430

Houston, TX 77024

Manual Turning Movement Count All Vehicles

North-South Facility: IH 610
East-West Facility: Fournace
Weather: Clear (AM, PM)
Date: May 26, 2017 (AM) , May 25, 2017 (PM)

Time 
Begin Total
6:00 AM - - - - - - - - - - - - - - -
6:15 AM - - - - - - - - - - - - - - -
6:30 AM - - - - - - - - - - - - - - -
6:45 AM - - - - - - - - - - - - - - -
7:00 AM - - - - 63 41 240 67 - 26 65 13 35 - 550
7:15 AM - - - - 60 52 264 65 - 38 86 10 39 - 614
7:30 AM - - - - 75 83 282 73 - 41 71 18 41 - 684
7:45 AM - - - - 92 94 312 73 - 37 59 7 38 - 712
8:00 AM - - - - 88 38 317 67 - 41 58 16 35 - 660
8:15 AM - - - - 93 47 257 47 - 39 65 11 37 - 596
8:30 AM - - - - 90 39 302 45 - 42 70 11 23 - 622
8:45 AM - - - - 109 34 259 51 - 29 52 7 24 - 565
4:00 PM - - - - - - - - - - - - - - -
4:15 PM - - - - 74 22 366 106 - 38 77 33 71 - 787
4:30 PM - - - - 92 37 364 74 - 46 77 29 61 - 780
4:45 PM - - - - 57 19 375 85 - 35 82 24 59 - 736
5:00 PM - - - - 88 13 389 69 - 46 81 35 57 - 778
5:15 PM - - - - 71 29 395 90 - 25 80 26 72 - 788
5:30 PM - - - - 75 28 381 81 - 40 74 27 87 - 793
5:45 PM - - - - 84 30 370 69 - 38 77 21 59 - 748
6:00 PM - - - - - - - - - - - - - - -
6:15 PM - - - - - - - - - - - - - - -
6:30 PM - - - - - - - - - - - - - - -
6:45 PM - - - - - - - - - - - - - - -

Special

Hours
7-8 AM - - - - 290 270 1098 278 - 142 281 48 153 -
5-6 PM - - - - 318 100 1535 309 - 149 312 109 275 -

Notes:

Northbound Southbound Eastbound Westbound
IH 610 IH 610 Fournace Fournace

Right LeftU-turn Left Thru Right U-turn Left Thru Right

Northbound Southbound

Thru Right Left Thru

U-turn Left Thru Right U-turn Left Thru RightThru Right Left Thru Right Left
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APPENDIX C – TRIP GENERATION / DISTRIBUTION 
ANALYSIS DETAILS 
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Table C1. Trip Generation Calculations

24-Hr
Trip Rate* Entering Exiting Entering Exiting Entering Exiting

4800 Fournace Mixed Use 710 General Office Building 1KSF 571,718       Y Y 1.40         50% 50% 1.16         86% 14% 1.15         16% 84%

24-Hr
Trip Ends Entering Exiting Entering Exiting Entering Exiting

4800 Fournace Mixed Use 710 General Office Building 1KSF 571,718       Y Y 5,757       2,879       2,879       564          485          79            597          95            501          

24-Hr
Trip Ends Entering Exiting Entering Exiting Entering Exiting

5,757       2,879       2,879       564          485          79            597          95            501          
*trip rates shown for information only, fitted curves used for trip generation

Adjustment Factor Time Period Factor
Internal Capture Rates: Weekday 0.0%

Weekday AM Peak Hour of Adjacent Roadway 0.0%
Weekday PM Peak Hour of Adjacent Roadway 0.0%

Pass-By Trips: Weekday 0.0%
Weekday AM Peak Hour of Adjacent Roadway 0.0%
Weekday PM Peak Hour of Adjacent Roadway 0.0%

Entering Exiting Entering Exiting
564          485          79            597          95            501          
-           -           -           -           -           -           
564          485          79            597          95            501          
-           -           -           -           -           -           
564          485          79            597          95            501          

*trip estimates subject to roundoff error

Trip End Totals

Trip Totals

Weekday
Weekday AM Peak Hour of 

Adjacent Roadway
Weekday PM Peak Hour of 

Adjacent Roadway
Trips Peak Hour 

Trips
Trips Peak Hour 

Trips
Trips

Trip Adjustment Factors

Trip Totals

Trip Type

Weekday AM Peak Hour of 
Adjacent Roadway

Trip End Calculations

Development Description

ITE Trip 
Generation 
Land Use 
Number Trip Generation Land Use

Independent 
Variable Value U

se
 R

at
e

U
se

 C
ur

ve Weekday
Weekday AM Peak Hour of 

Adjacent Roadway
Weekday PM Peak Hour of 

Adjacent Roadway
Trips Peak Hour 

Trips
Trips Peak Hour 

Trips
Trips

Trip Rates

Development Description

ITE Trip 
Generation 
Land Use 
Number Trip Generation Land Use

Independent 
Variable Value U

se
 R

at
e

U
se

 C
ur

ve Weekday
Weekday AM Peak Hour of 

Adjacent Roadway
Weekday PM Peak Hour of 

Adjacent Roadway
Percent

Trip Rate*
Percent

Trip Rate*
Percent

Weekday PM Peak Hour of 
Adjacent Roadway

Total Trips
Trips*

Total Trips
Trips*

Total Trips, Pre-Capture/Pass-By:
Total Trips, Captured Within Development:
Total Trips, New & Pass-By
   Total Trips, Pass-By, Existing on Roadway Network:
   Total Trips, New on Roadway Network:

Voigt Associates, Inc. Project 36401
September 2018
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Table C2.  Trip Distribution

Origins-Peak Hour Volume AM PM Destinations-Peak Hour Volume AM PM
From IH-610 SBFR, North of Site 1117 1211 To IH-610 NBFR, North of Site 1546 866
From IH-610 NBFR, South of Fournace 1366 973 To IH-610 SBFR, South of Fournace 1255 1416
From Fournace, East of IH-610 NBFR 222 319 To Fournace, East of IH-610 NBFR 217 127
From Anderson, South of Fournace 23 16 To Anderson, South of Fournace 33 23
From Gulfton/Fournace, West of S Rice 622 426 To Gulfton/Fournace, West of S Rice 293 424
From South Rice Ave, North of Fournace 579 760 To South Rice Ave, North of Fournace 696 704
From South Rice Ave, South of Fournace 662 603 To South Rice Ave, South of Fournace 355 582

FROM (ENTERING DEVELOPMENT)
Existing Total 

Volume AM Peak
Manually Estimated 
Trip Distribution (%)

Volume Based Trip 
Distribution 
Percentage

AM Peak 
Development 

Volume*

Existing Total 
Volume PM Peak

Manually Estimated 
Trip Distribution (%)

Volume Based Trip 
Distribution 
Percentage

PM Peak 
Development 

Volume*
From IH-610 SBFR, North of Site 1117 37.0% 24.3% 179 1211 37.0% 28.1% 35
From IH-610 NBFR, South of Fournace 1366 33.0% 29.8% 160 973 33.0% 22.6% 31
From Fournace, East of IH-610 NBFR 222 5.0% 4.8% 24 319 5.0% 7.4% 5
From Anderson, South of Fournace 23 1.0% 0.5% 5 16 1.0% 0.4% 1
From Gulfton/Fournace, West of S Rice 622 8.0% 13.5% 39 426 8.0% 9.9% 8
From South Rice Ave, North of Fournace 579 8.0% 12.6% 39 760 8.0% 17.6% 8
From South Rice Ave, South of Fournace 662 8.0% 14.4% 39 603 8.0% 14.0% 8
Total 4591 100.0% 100.0% 485 4308 100.0% 100.0% 95

TO (EXITING DEVELOPMENT)
Existing Total 

Volume AM Peak
Manually Estimated 
Trip Distribution (%)

Volume Based Trip 
Distribution 
Percentage

AM Peak 
Development 

Volume*

Existing Total 
Volume PM Peak

Manually Estimated 
Trip Distribution (%)

Volume Based Trip 
Distribution 
Percentage

PM Peak 
Development 

Volume*
To IH-610 NBFR, North of Site 1546 37.0% 35.2% 29 866 37.0% 20.9% 185
To IH-610 SBFR, South of Fournace 1255 33.0% 28.6% 26 1416 33.0% 34.2% 165
To Fournace, East of IH-610 NBFR 217 5.0% 4.9% 4 127 5.0% 3.1% 25
To Anderson, South of Fournace 33 1.0% 0.8% 1 23 1.0% 0.6% 5
To Gulfton/Fournace, West of S Rice 293 8.0% 6.7% 6 424 8.0% 10.2% 40
To South Rice Ave, North of Fournace 696 8.0% 15.8% 6 704 8.0% 17.0% 40
To South Rice Ave, South of Fournace 355 8.0% 8.1% 6 582 8.0% 14.1% 40
Total 4395 100.0% 100.0% 79 4142 100.0% 100.0% 501
*Development volumes and sum totals rounded to whole vehicles

AM PEAK HOUR PM PEAK HOUR AM PEAK HOUR PM PEAK HOUR

AM Percent Dist. PM Percent Dist.
Int01: IH610 NBFR at 

Fournace
Int02: IH610 SBFR at 

Fournace
Int03: Fournace at 
Southeast Access

Int04: Fournace at 
Anderson

Int05: Fournace at 
Southwest Access

Int6: Fournace at S Rice 
Avenue

Int10: IH610 SBFR at 
East Access

Vehicles Vehicles Percent of Entering 
Vehicles

Percent of Entering 
Vehicles

From IH-610 SBFR, North of Site
  via East Access Drive 100.0% 100.0% SBR 179 35 37.00% 37.00%
  via Southeast Access Drive 0.0% 0.0% 0 0 0.00% 0.00%
  via Southwest Access Drive 0.0% 0.0% 0 0 0.00% 0.00%
From IH-610 NBFR, South of Fournace
  via East Access Drive 0.0% 0.0% 0 0 0.00% 0.00%
  via Southeast Access Drive 70.0% 70.0% NBL WBT WBR 112 22 23.10% 23.10%
  via Southwest Access Drive 30.0% 30.0% NBL WBT WBT WBT WBR 48 9 9.90% 9.90%
From Fournace, East of IH-610 NBFR
  via East Access Drive 0.0% 0.0% 0 0 0.00% 0.00%
  via Southeast Access Drive 70.0% 70.0% WBT WBT WBR 17 3 3.50% 3.50%
  via Southwest Access Drive 30.0% 30.0% WBT WBT WBT WBT WBR 7 1 1.50% 1.50%
From Anderson, South of Fournace
  via East Access Drive 0.0% 0.0% 0 0 0.00% 0.00%
  via Southeast Access Drive 70.0% 70.0% EBL NBR 3 1 0.70% 0.70%
  via Southwest Access Drive 30.0% 30.0% NBL WBR 1 0 0.30% 0.30%
From Gulfton/Fournace, West of S Rice
  via East Access Drive 0.0% 0.0% 0 0 0.00% 0.00%
  via Southeast Access Drive 30.0% 30.0% EBL EBT EBT EBT 12 2 2.40% 2.40%
  via Southwest Access Drive 70.0% 70.0% EBL EBT 27 5 5.60% 5.60%
From South Rice Ave, North of Fournace
  via East Access Drive 0.0% 0.0% 0 0 0.00% 0.00%
  via Southeast Access Drive 30.0% 30.0% EBL EBT EBT SBL 12 2 2.40% 2.40%
  via Southwest Access Drive 70.0% 70.0% EBL SBL 27 5 5.60% 5.60%
From South Rice Ave, South of Fournace
  via East Access Drive 0.0% 0.0% 0 0 0.00% 0.00%
  via Southeast Access Drive 30.0% 30.0% EBL EBT EBT NBR 12 2 2.40% 2.40%
  via Southwest Access Drive 70.0% 70.0% EBL NBR 27 5 5.60% 5.60%

AM PEAK HOUR PM PEAK HOUR AM PEAK HOUR PM PEAK HOUR

AM Percent Dist. PM Percent Dist.
Int01: IH610 NBFR at 

Fournace
Int02: IH610 SBFR at 

Fournace
Int03: Fournace at 
Southeast Access

Int04: Fournace at 
Anderson

Int05: Fournace at 
Southwest Access

Int6: Fournace at S Rice 
Avenue

Int10: IH610 SBFR at 
East Access

Vehicles Vehicles Percent of Exiting 
Vehicles

Percent of Exiting 
Vehicles

To IH-610 NBFR, North of Site
  via East Access Drive 50.0% 50.0% SBU EBR 15 93 18.50% 18.50%
  via Southeast Access Drive 20.0% 20.0% EBL EBT SBL 6 37 7.40% 7.40%
  via Southwest Access Drive 30.0% 30.0% EBL EBT EBT EBT SBL 9 56 11.10% 11.10%
To IH-610 SBFR, South of Fournace
  via East Access Drive 50.0% 50.0% SBT EBR 13 83 16.50% 16.50%
  via Southeast Access Drive 20.0% 20.0% EBR SBL 5 33 6.60% 6.60%
  via Southwest Access Drive 30.0% 30.0% EBR EBT EBT SBL 8 50 9.90% 9.90%
To Fournace, East of IH-610 NBFR
  via East Access Drive 50.0% 50.0% EBT SBL EBR 2 13 2.50% 2.50%
  via Southeast Access Drive 20.0% 20.0% EBT EBT SBL 1 5 1.00% 1.00%
  via Southwest Access Drive 30.0% 30.0% EBT EBT EBT EBT SBL 1 8 1.50% 1.50%
To Anderson, South of Fournace
  via East Access Drive 0.0% 0.0% 0 0 0.00% 0.00%
  via Southeast Access Drive 60.0% 60.0% SBR WBL 0 3 0.60% 0.60%
  via Southwest Access Drive 40.0% 40.0% EBR SBL 0 2 0.40% 0.40%
To Gulfton/Fournace, West of S Rice
  via East Access Drive 0.0% 0.0% 0 0 0.00% 0.00%
  via Southeast Access Drive 40.0% 40.0% SBR WBT WBT WBT 3 16 3.20% 3.20%
  via Southwest Access Drive 60.0% 60.0% SBR WBT 4 24 4.80% 4.80%
To South Rice Ave, North of Fournace
  via East Access Drive 0.0% 0.0% 0 0 0.00% 0.00%
  via Southeast Access Drive 40.0% 40.0% SBR WBT WBT WBR 3 16 3.20% 3.20%
  via Southwest Access Drive 60.0% 60.0% SBR WBR 4 24 4.80% 4.80%
To South Rice Ave, South of Fournace
  via East Access Drive 0.0% 0.0% 0 0 0.00% 0.00%
  via Southeast Access Drive 40.0% 40.0% SBR WBT WBT WBL 3 16 3.20% 3.20%
  via Southwest Access Drive 60.0% 60.0% SBR WBL 4 24 4.80% 4.80%

TO (EXITING DEVELOPMENT)

GLOBAL ORIGINS/DESTINATIONS

TRIP DISTRIBUTION (NEW TRIPS)

FROM (ENTERING DEVELOPMENT)
ROUTE (ENTERING DEVELOPMENT)

ROUTE (EXITING DEVELOPMENT)

TRIP DISTRIBUTION DETAILS - NEW TRIPS

Voigt Associates, Inc. Project 36401
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Table C3.  Existing (2018) Peak Hour Turning Movement Counts

1. IH 610 Northbound Frontage Road at Fournace Place

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 349 133 0 0 0 153 69 0 139 1128 84 15 0 0 0 0
PM Peak (16:30-17:30p) 132 86 0 0 0 264 55 0 237 679 41 16 0 0 0 0
2. IH 610 Southbound Frontage Road at Fournace Place

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 0 411 358 0 89 203 0 0 0 0 0 0 71 808 46 192
PM Peak (16:30-17:30p) 0 176 358 0 118 383 0 0 0 0 0 0 42 940 74 155
3. Fournace Place at Southeast Site Access Driveway

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 771 257 0 0
PM Peak (16:30-17:30p) 520 444 0 0
4. Fournace Place at Anderson Street

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 0 753 31 0 2 255 0 0 5 0 18 0 0 0 0 0
PM Peak (16:30-17:30p) 0 511 16 0 7 437 0 0 7 0 9 0 0 0 0 0
5. Fournace Place at Southwest Site Access Driveway

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 784 260 0 0
PM Peak (16:30-17:30p) 527 444 0 0
6. Fournace Place/Gulfton Street at South Rice Avenue

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 84 505 33 0 30 138 87 0 45 525 92 0 177 292 110 0
PM Peak (16:30-17:30p) 78 302 46 0 38 266 140 0 84 486 33 0 188 498 74 0
10. IH 610 Southbound Frontage Road at East Site Access

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 1117
PM Peak (16:30-17:30p) 1211

Eastbound Westbound Northbound Southbound

Fournace Place Fournace Place Frontage Road <<NO APPROACH>>

Fournace Place Fournace Place <<NO APPROACH>> Southwest Site Access Driveway

Eastbound Westbound Northbound Southbound

Fournace Place Fournace Place <<NO APPROACH>> Southeast Site Access Driveway

Eastbound Westbound Northbound Southbound

Gulfton Street Fournace Place South Rice Avenue South Rice Avenue

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

Fournace Place Fournace Place Anderson Street <<NO APPROACH>>

Fournace Place Fournace Place <<NO APPROACH>> Frontage Road

East Site Access Driveway <<NO APPROACH>> <<NO APPROACH>> Frontage Road

Eastbound Westbound Northbound Southbound
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Table C3-ADJ.  Adjusted for Construction - (2018) Peak Hour Turning Movement Counts
Adjusted Values Highlighted in Yellow
1. IH 610 Northbound Frontage Road at Fournace Place

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 349 330 0 0 0 153 69 0 139 1128 84 15 0 0 0 0
PM Peak (16:30-17:30p) 130 150 0 0 0 264 55 0 237 679 41 16 0 0 0 0
2. IH 610 Southbound Frontage Road at Fournace Place

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 0 411 358 0 89 203 0 0 0 0 0 0 270 1170 280 350
PM Peak (16:30-17:30p) 0 176 358 0 118 383 0 0 0 0 0 0 100 1530 310 310
3. Fournace Place at Southeast Site Access Driveway

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 769 483 0 0
PM Peak (16:30-17:30p) 534 693 0 0
4. Fournace Place at Anderson Street

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 0 751 31 0 2 481 0 0 5 0 18 0 0 0 0 0
PM Peak (16:30-17:30p) 0 525 16 0 7 686 0 0 7 0 9 0 0 0 0 0
5. Fournace Place at Southwest Site Access Driveway

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 782 486 0 0
PM Peak (16:30-17:30p) 541 693 0 0
6. Fournace Place/Gulfton Street at South Rice Avenue

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 84 505 33 0 65 302 122 0 45 525 92 0 177 292 110 0
PM Peak (16:30-17:30p) 78 302 46 0 73 431 175 0 84 486 33 0 188 498 74 0
10. IH 610 Southbound Frontage Road at East Site Access

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 2070
PM Peak (16:30-17:30p) 2250

Eastbound Westbound Northbound Southbound

East Site Access Driveway <<NO APPROACH>> <<NO APPROACH>> Frontage Road

Fournace Place Fournace Place <<NO APPROACH>> Southwest Site Access Driveway

Eastbound Westbound Northbound Southbound

Gulfton Street Fournace Place South Rice Avenue South Rice Avenue

Eastbound Westbound Northbound Southbound

Fournace Place Fournace Place Anderson Street <<NO APPROACH>>

Eastbound Westbound Northbound Southbound

Fournace Place Fournace Place <<NO APPROACH>> Frontage Road

Eastbound Westbound Northbound Southbound

Fournace Place Fournace Place <<NO APPROACH>> Southeast Site Access Driveway

Eastbound Westbound Northbound Southbound

Fournace Place Fournace Place Frontage Road <<NO APPROACH>>

Eastbound Westbound Northbound Southbound
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Table C4. Projected 2020 Peak Hour Turning Movement Counts (without development)

1. IH 610 Northbound Frontage Road at Fournace Place

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 363 343 0 0 0 159 72 0 145 1173 87 16 0 0 0 0
PM Peak (16:30-17:30p) 135 156 0 0 0 275 57 0 246 706 43 17 0 0 0 0
2. IH 610 Southbound Frontage Road at Fournace Place

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 0 427 372 0 93 211 0 0 0 0 0 0 281 1217 291 364
PM Peak (16:30-17:30p) 0 183 372 0 123 398 0 0 0 0 0 0 104 1591 322 322
3. Fournace Place at Southeast Site Access Driveway

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 0 800 0 0 0 502 0 0 0 0 0 0 0 0 0 0
PM Peak (16:30-17:30p) 0 555 0 0 0 721 0 0 0 0 0 0 0 0 0 0
4. Fournace Place at Anderson Street

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 0 781 32 0 2 500 0 0 5 0 19 0 0 0 0 0
PM Peak (16:30-17:30p) 0 546 17 0 7 713 0 0 7 0 9 0 0 0 0 0
5. Fournace Place at Southwest Site Access Driveway

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 0 813 0 0 0 505 0 0 0 0 0 0 0 0 0 0
PM Peak (16:30-17:30p) 0 563 0 0 0 721 0 0 0 0 0 0 0 0 0 0
6. Fournace Place/Gulfton Street at South Rice Avenue

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 87 525 34 0 68 314 127 0 47 546 96 0 184 304 114 0
PM Peak (16:30-17:30p) 81 314 48 0 76 448 182 0 87 505 34 0 196 518 77 0
10. IH 610 Southbound Frontage Road at East Site Access

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 0 0 0 0 0 0 0 0 0 0 0 0 0 2153 0 0
PM Peak (16:30-17:30p) 0 0 0 0 0 0 0 0 0 0 0 0 0 2340 0 0

Eastbound Westbound Northbound Southbound

Fournace Place Fournace Place Anderson Street <<NO APPROACH>>

Gulfton Street Fournace Place South Rice Avenue South Rice Avenue

Fournace Place Fournace Place <<NO APPROACH>> Southwest Site Access Driveway

East Site Access Driveway <<NO APPROACH>> <<NO APPROACH>> Frontage Road

Fournace Place Fournace Place Frontage Road <<NO APPROACH>>

Fournace Place Fournace Place <<NO APPROACH>> Southeast Site Access Driveway

Fournace Place Fournace Place <<NO APPROACH>> Frontage Road

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound
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Table C5. Projected Peak Hour New Site Trips

1. IH 610 Northbound Frontage Road at Fournace Place

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 15 4 0 0 0 24 0 0 160 0 0 0 0 0 0 0
PM Peak (16:30-17:30p) 93 25 0 0 0 5 0 0 31 0 0 0 0 0 0 0
2. IH 610 Southbound Frontage Road at Fournace Place

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 0 17 13 0 0 184 0 0 0 0 0 0 2 13 0 15
PM Peak (16:30-17:30p) 0 105 83 0 0 36 0 0 0 0 0 0 13 83 0 93
3. Fournace Place at Southeast Site Access Driveway

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 38 18 0 0 0 55 129 0 0 0 0 0 12 0 8 0
PM Peak (16:30-17:30p) 8 113 0 0 0 11 25 0 0 0 0 0 75 0 51 0
4. Fournace Place at Anderson Street

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 0 53 0 0 0 63 0 0 1 0 3 0 0 0 0 0
PM Peak (16:30-17:30p) 0 120 2 0 3 59 0 0 0 0 1 0 0 0 0 0
5. Fournace Place at Southwest Site Access Driveway

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 81 35 0 0 0 8 57 0 0 0 0 0 18 0 11 0
PM Peak (16:30-17:30p) 16 7 0 0 0 48 11 0 0 0 0 0 115 0 72 0
6. Fournace Place/Gulfton Street at South Rice Avenue

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 0 39 0 0 6 6 6 0 0 0 39 0 39 0 0 0
PM Peak (16:30-17:30p) 0 8 0 0 40 40 40 0 0 0 8 0 8 0 0 0
10. IH 610 Southbound Frontage Road at East Site Access

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 0 0 30 0 0 0 0 0 0 0 0 0 0 0 179 0
PM Peak (16:30-17:30p) 0 0 188 0 0 0 0 0 0 0 0 0 0 0 35 0

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

Gulfton Street Fournace Place South Rice Avenue South Rice Avenue

East Site Access Driveway <<NO APPROACH>> <<NO APPROACH>> Frontage Road

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

Fournace Place Fournace Place Anderson Street <<NO APPROACH>>

Fournace Place Fournace Place <<NO APPROACH>> Southwest Site Access Driveway

Fournace Place Fournace Place Frontage Road <<NO APPROACH>>

Fournace Place Fournace Place <<NO APPROACH>> Frontage Road

Fournace Place Fournace Place <<NO APPROACH>> Southeast Site Access Driveway
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Table C6. Projected 2020 Peak Hour Turning Movement Counts (w/development)

1. IH 610 Northbound Frontage Road at Fournace Place

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 378 347 0 0 0 183 72 0 305 1173 87 16 0 0 0 0
PM Peak (16:30-17:30p) 228 181 0 0 0 279 57 0 278 706 43 17 0 0 0 0
2. IH 610 Southbound Frontage Road at Fournace Place

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 0 444 385 0 93 395 0 0 0 0 0 0 283 1230 291 379
PM Peak (16:30-17:30p) 0 288 455 0 123 435 0 0 0 0 0 0 117 1674 322 415
3. Fournace Place at Southeast Site Access Driveway

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 38 818 0 0 0 558 129 0 0 0 0 0 12 0 8 0
PM Peak (16:30-17:30p) 8 668 0 0 0 732 25 0 0 0 0 0 75 0 51 0
4. Fournace Place at Anderson Street

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 0 834 33 0 3 563 0 0 7 0 22 0 0 0 0 0
PM Peak (16:30-17:30p) 0 666 19 0 10 772 0 0 8 0 10 0 0 0 0 0
5. Fournace Place at Southwest Site Access Driveway

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 81 848 0 0 0 513 57 0 0 0 0 0 18 0 11 0
PM Peak (16:30-17:30p) 16 570 0 0 0 769 11 0 0 0 0 0 115 0 72 0
6. Fournace Place/Gulfton Street at South Rice Avenue

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 87 564 34 0 74 320 133 0 47 546 134 0 223 304 114 0
PM Peak (16:30-17:30p) 81 322 48 0 116 489 223 0 87 505 42 0 203 518 77 0
10. IH 610 Southbound Frontage Road at East Site Access

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

AM Peak (7:30-8:30a) 0 0 30 0 0 0 0 0 0 0 0 0 0 2153 179 0
PM Peak (16:30-17:30p) 0 0 188 0 0 0 0 0 0 0 0 0 0 2340 35 0

East Site Access Driveway <<NO APPROACH>> <<NO APPROACH>> Frontage Road

Eastbound Westbound Northbound Southbound

Gulfton Street Fournace Place South Rice Avenue South Rice Avenue

Eastbound Westbound Northbound Southbound

Fournace Place Fournace Place Anderson Street <<NO APPROACH>>

Eastbound Westbound Northbound Southbound

Fournace Place Fournace Place <<NO APPROACH>> Southwest Site Access Driveway

Eastbound Westbound Northbound Southbound

Fournace Place Fournace Place <<NO APPROACH>> Southeast Site Access Driveway

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

Fournace Place Fournace Place Frontage Road <<NO APPROACH>>

Eastbound Westbound Northbound Southbound

Fournace Place Fournace Place <<NO APPROACH>> Frontage Road
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APPENDIX D – TRAFFIC SIMULATION OUTPUT 
ANALYSIS RESULTS 
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Lanes, Volumes, Timings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 349 133 0 0 153 69 139 1128 84 0 0 0
Future Volume (vph) 349 133 0 0 153 69 139 1128 84 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 150 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 0.91 0.91 0.91 1.00 1.00 1.00
Frt 0.953 0.991
Flt Protected 0.950 0.977 0.995
Satd. Flow (prot) 1681 1729 0 0 3373 0 0 5014 0 0 0 0
Flt Permitted 0.140 0.103 0.995
Satd. Flow (perm) 248 182 0 0 3373 0 0 5014 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 69 11
Link Speed (mph) 35 35 35 35
Link Distance (ft) 287 1031 475 520
Travel Time (s) 5.6 20.1 9.3 10.1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 367 140 0 0 161 73 146 1187 88 0 0 0
Shared Lane Traffic (%) 34%
Lane Group Flow (vph) 242 265 0 0 234 0 0 1421 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm NA
Protected Phases 15 15 5 6 6 8 7
Permitted Phases 15 5 6 8 7
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Lanes, Volumes, Timings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 2

Lane Group Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 1 2 3 4 5 7 8 11
Permitted Phases
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Lanes, Volumes, Timings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 15 15 5 6 6 8 7 8 7
Switch Phase
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 10.0 23.0
Total Split (s) 22.5 24.1
Total Split (%) 23.7% 25.4%
Maximum Green (s) 17.5 19.1
Yellow Time (s) 3.5 3.5
All-Red Time (s) 1.5 1.5
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
Walk Time (s) 7.0
Flash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 45.2 45.2 19.1 30.0
Actuated g/C Ratio 0.48 0.48 0.20 0.32
v/c Ratio 0.64 0.72 0.32 0.89
Control Delay 21.1 25.8 23.9 39.0
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 21.2 25.8 23.9 39.0
LOS C C C D
Approach Delay 23.6 23.9 39.0
Approach LOS C C D

Intersection Summary
Area Type: Other
Cycle Length: 95
Actuated Cycle Length: 94.7
Natural Cycle: 95
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 33.8 Intersection LOS: C
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: IH610 NBFR & Fournace
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Lanes, Volumes, Timings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 4

Lane Group Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Detector Phase
Switch Phase
Minimum Initial (s) 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 14.5 22.5 9.5 22.5 9.5 9.5 22.5 9.5
Total Split (s) 14.6 23.4 9.5 22.5 13.9 9.5 25.0 25.0
Total Split (%) 15% 25% 10% 24% 15% 10% 26% 26%
Maximum Green (s) 10.1 18.9 5.0 18.0 9.4 5.0 20.5 20.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Phasings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 5

Lane Group EBL EBT WBT NBT Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Protected Phases 15 15 5 6 6 8 7 1 2 3 4 5 7 8 11
Permitted Phases 15 5 6
Minimum Initial (s) 5.0 5.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 10.0 23.0 14.5 22.5 9.5 22.5 9.5 9.5 22.5 9.5
Total Split (s) 22.5 24.1 14.6 23.4 9.5 22.5 13.9 9.5 25.0 25.0
Total Split (%) 23.7% 25.4% 15% 25% 10% 24% 15% 10% 26% 26%
Maximum Green (s) 17.5 19.1 10.1 18.9 5.0 18.0 9.4 5.0 20.5 20.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 17.5 19.1 10.1 18.9 5.0 18.0 9.4 5.0 20.5 20.5
90th %ile Term Code Max Max Max Max Max Max Max Max Max Hold
70th %ile Green (s) 17.5 19.1 10.1 18.9 5.0 18.0 9.4 5.0 20.5 20.5
70th %ile Term Code Max Max Max Max Max Max Max Max Max Hold
50th %ile Green (s) 17.5 19.1 10.1 18.9 5.0 18.0 9.4 5.0 20.5 20.5
50th %ile Term Code Max Max Max Max Max Max Max Max Max Hold
30th %ile Green (s) 17.5 19.1 10.1 18.9 5.0 18.0 9.4 5.0 20.5 20.5
30th %ile Term Code Hold Max Hold Hold Max Max Max Max Max Hold
10th %ile Green (s) 15.9 19.1 10.1 18.9 5.0 16.4 9.4 5.0 20.5 20.5
10th %ile Term Code Hold Max Hold Hold Max Gap Max Max Max Hold

Intersection Summary
Cycle Length: 95
Actuated Cycle Length: 94.7
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 95
70th %ile Actuated Cycle: 95
50th %ile Actuated Cycle: 95
30th %ile Actuated Cycle: 95
10th %ile Actuated Cycle: 93.4
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Queues 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 6

Lane Group EBL EBT WBT NBT
Lane Group Flow (vph) 242 265 234 1421
v/c Ratio 0.64 0.72 0.32 0.89
Control Delay 21.1 25.8 23.9 39.0
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 21.2 25.8 23.9 39.0
Queue Length 50th (ft) 127 145 44 295
Queue Length 95th (ft) 226 #261 78 #369
Internal Link Dist (ft) 207 951 395
Turn Bay Length (ft)
Base Capacity (vph) 383 373 735 1595
Starvation Cap Reductn 6 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.64 0.71 0.32 0.89

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 349 133 0 0 153 69 139 1128 84 0 0 0
Future Volume (vph) 349 133 0 0 153 69 139 1128 84 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.5
Lane Util. Factor 0.95 0.95 0.95 0.91
Frt 1.00 1.00 0.95 0.99
Flt Protected 0.95 0.98 1.00 0.99
Satd. Flow (prot) 1681 1729 3374 5012
Flt Permitted 0.14 0.10 1.00 0.99
Satd. Flow (perm) 248 183 3374 5012
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 367 140 0 0 161 73 146 1187 88 0 0 0
RTOR Reduction (vph) 0 0 0 0 55 0 0 8 0 0 0 0
Lane Group Flow (vph) 242 265 0 0 179 0 0 1413 0 0 0 0
Turn Type pm+pt NA NA Perm NA
Protected Phases 15 15 5 6 6 8 7
Permitted Phases 15 5 6 8 7
Actuated Green, G (s) 45.7 45.7 19.1 30.0
Effective Green, g (s) 45.7 45.7 19.1 30.0
Actuated g/C Ratio 0.48 0.48 0.20 0.32
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 379 369 680 1587
v/s Ratio Prot 0.12 c0.13 0.05
v/s Ratio Perm 0.19 c0.22 0.28
v/c Ratio 0.64 0.72 0.26 0.89
Uniform Delay, d1 32.2 19.4 31.9 30.8
Progression Factor 0.65 0.58 1.00 1.00
Incremental Delay, d2 3.0 5.6 0.2 6.7
Delay (s) 23.9 16.8 32.1 37.5
Level of Service C B C D
Approach Delay (s) 20.2 32.1 37.5 0.0
Approach LOS C C D A

Intersection Summary
HCM 2000 Control Delay 32.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 94.7 Sum of lost time (s) 27.5
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 8

HCM 2010 methodology does not support clustered intersections.
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 9

HCM 6th Edition methodology does not support clustered intersections.
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Lanes, Volumes, Timings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 10

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 411 358 89 203 0 0 0 0 71 808 46
Future Volume (vph) 0 411 358 89 203 0 0 0 0 71 808 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 150 0 0 0 0 0 0
Storage Lanes 0 1 1 0 0 0 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91
Frt 0.850 0.992
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 3539 1583 1770 1863 0 0 0 0 1770 5045 0
Flt Permitted 0.503 0.950
Satd. Flow (perm) 0 3539 1583 937 1863 0 0 0 0 1770 5045 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 373 9
Link Speed (mph) 35 35 35 40
Link Distance (ft) 593 287 471 347
Travel Time (s) 11.6 5.6 9.2 5.9
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 0 428 373 93 211 0 0 0 0 74 842 48
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 428 373 93 211 0 0 0 0 74 890 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 2 1 1 2 1 2
Detector Template Thru Right Left Thru Left Thru
Leading Detector (ft) 100 20 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type NA Perm pm+pt NA Perm NA
Protected Phases 2 1 1 11 2 4 3
Permitted Phases 2 1 11 2 4 3
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Lanes, Volumes, Timings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 11

Lane Group Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø11 Ø15
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 3 4 5 6 7 8 11 15
Permitted Phases
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Lanes, Volumes, Timings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 2 2 1 1 11 2 4 3 4 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0
Minimum Split (s) 22.5 22.5 14.5
Total Split (s) 23.4 23.4 14.6
Total Split (%) 24.6% 24.6% 15.4%
Maximum Green (s) 18.9 18.9 10.1
Yellow Time (s) 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5
Lead/Lag Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 18.9 18.9 54.0 58.5 27.2 27.2
Actuated g/C Ratio 0.20 0.20 0.57 0.62 0.29 0.29
v/c Ratio 0.61 0.61 0.15 0.18 0.15 0.61
Control Delay 38.7 8.3 2.4 2.8 26.1 31.0
Queue Delay 0.1 0.0 0.0 1.0 0.0 0.0
Total Delay 38.9 8.3 2.4 3.8 26.1 31.0
LOS D A A A C C
Approach Delay 24.7 3.4 30.6
Approach LOS C A C

Intersection Summary
Area Type: Other
Cycle Length: 95
Actuated Cycle Length: 94.7
Natural Cycle: 95
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 24.3 Intersection LOS: C
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Fournace & IH610 SBFR
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Lanes, Volumes, Timings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 13

Lane Group Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø11 Ø15
Detector Phase
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 9.5 23.0 9.5 22.5 9.5 10.0
Total Split (s) 9.5 22.5 13.9 24.1 9.5 25.0 25.0 22.5
Total Split (%) 10% 24% 15% 25% 10% 26% 26% 24%
Maximum Green (s) 5.0 18.0 9.4 19.1 5.0 20.5 20.5 17.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.5 1.0 1.0 1.0 1.5
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Phasings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 14

Lane Group EBT EBR WBL WBT SBL SBT Ø3 Ø4 Ø5 Ø6 Ø7 Ø8
Protected Phases 2 1 1 11 2 4 3 3 4 5 6 7 8
Permitted Phases 2 1 11 2 4 3
Minimum Initial (s) 10.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 14.5 9.5 22.5 9.5 23.0 9.5 22.5
Total Split (s) 23.4 23.4 14.6 9.5 22.5 13.9 24.1 9.5 25.0
Total Split (%) 24.6% 24.6% 15.4% 10% 24% 15% 25% 10% 26%
Maximum Green (s) 18.9 18.9 10.1 5.0 18.0 9.4 19.1 5.0 20.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.5 1.0 1.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
90th %ile Green (s) 18.9 18.9 10.1 5.0 18.0 9.4 19.1 5.0 20.5
90th %ile Term Code Max Max Max Max Max Max Max Max Max
70th %ile Green (s) 18.9 18.9 10.1 5.0 18.0 9.4 19.1 5.0 20.5
70th %ile Term Code Max Max Max Max Max Max Max Max Max
50th %ile Green (s) 18.9 18.9 10.1 5.0 18.0 9.4 19.1 5.0 20.5
50th %ile Term Code Max Max Max Max Max Max Max Max Max
30th %ile Green (s) 18.9 18.9 10.1 5.0 18.0 9.4 19.1 5.0 20.5
30th %ile Term Code Hold Hold Hold Max Max Max Max Max Max
10th %ile Green (s) 18.9 18.9 10.1 5.0 16.4 9.4 19.1 5.0 20.5
10th %ile Term Code Hold Hold Hold Max Gap Max Max Max Max

Intersection Summary
Cycle Length: 95
Actuated Cycle Length: 94.7
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 95
70th %ile Actuated Cycle: 95
50th %ile Actuated Cycle: 95
30th %ile Actuated Cycle: 95
10th %ile Actuated Cycle: 93.4

5.3.c
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Phasings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 15

Lane Group Ø11 Ø15
Protected Phases 11 15
Permitted Phases
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 9.5 10.0
Total Split (s) 25.0 22.5
Total Split (%) 26% 24%
Maximum Green (s) 20.5 17.5
Yellow Time (s) 3.5 3.5
All-Red Time (s) 1.0 1.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Minimum Gap (s) 3.0 3.0
Time Before Reduce (s) 0.0 0.0
Time To Reduce (s) 0.0 0.0
Recall Mode None None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
90th %ile Green (s) 20.5 17.5
90th %ile Term Code Hold Max
70th %ile Green (s) 20.5 17.5
70th %ile Term Code Hold Max
50th %ile Green (s) 20.5 17.5
50th %ile Term Code Hold Max
30th %ile Green (s) 20.5 17.5
30th %ile Term Code Hold Hold
10th %ile Green (s) 20.5 15.9
10th %ile Term Code Hold Hold

Intersection Summary

5.3.c
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Queues 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 16

Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 428 373 93 211 74 890
v/c Ratio 0.61 0.61 0.15 0.18 0.15 0.61
Control Delay 38.7 8.3 2.4 2.8 26.1 31.0
Queue Delay 0.1 0.0 0.0 1.0 0.0 0.0
Total Delay 38.9 8.3 2.4 3.8 26.1 31.0
Queue Length 50th (ft) 124 0 3 7 33 167
Queue Length 95th (ft) 175 77 m3 m7 68 211
Internal Link Dist (ft) 513 207 267
Turn Bay Length (ft) 150
Base Capacity (vph) 706 614 623 1151 497 1423
Starvation Cap Reductn 0 0 0 711 0 0
Spillback Cap Reductn 22 0 0 0 34 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.61 0.15 0.48 0.16 0.63

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 411 358 89 203 0 0 0 0 71 808 46
Future Volume (vph) 0 411 358 89 203 0 0 0 0 71 808 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 1863 1770 5044
Flt Permitted 1.00 1.00 0.50 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 936 1863 1770 5044
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 0 428 373 93 211 0 0 0 0 74 842 48
RTOR Reduction (vph) 0 0 299 0 0 0 0 0 0 0 6 0
Lane Group Flow (vph) 0 428 74 93 211 0 0 0 0 74 884 0
Turn Type NA Perm pm+pt NA Perm NA
Protected Phases 2 1 1 11 2 4 3
Permitted Phases 2 1 11 2 4 3
Actuated Green, G (s) 18.9 18.9 54.0 58.5 27.2 27.2
Effective Green, g (s) 18.9 18.9 54.0 58.5 27.2 27.2
Actuated g/C Ratio 0.20 0.20 0.57 0.62 0.29 0.29
Clearance Time (s) 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 706 315 622 1150 508 1448
v/s Ratio Prot c0.12 0.02 c0.11 c0.18
v/s Ratio Perm 0.05 0.07 0.04
v/c Ratio 0.61 0.24 0.15 0.18 0.15 0.61
Uniform Delay, d1 34.5 31.8 9.2 7.8 25.1 29.2
Progression Factor 1.00 1.00 0.26 0.31 1.00 1.00
Incremental Delay, d2 1.5 0.4 0.1 0.1 0.1 0.8
Delay (s) 36.0 32.2 2.5 2.5 25.2 29.9
Level of Service D C A A C C
Approach Delay (s) 34.2 2.5 0.0 29.6
Approach LOS C A A C

Intersection Summary
HCM 2000 Control Delay 27.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 94.7 Sum of lost time (s) 27.5
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

5.3.c
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 18

HCM 2010 methodology does not support clustered intersections.
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 19

HCM 6th Edition methodology does not support clustered intersections.
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Lanes, Volumes, Timings 2018 PM Peak Hour
4: Anderson & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 20

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 753 31 2 255 5 18
Future Volume (vph) 753 31 2 255 5 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.994 0.892
Flt Protected 0.990
Satd. Flow (prot) 3518 0 0 3539 1645 0
Flt Permitted 0.990
Satd. Flow (perm) 3518 0 0 3539 1645 0
Link Speed (mph) 35 35 30
Link Distance (ft) 250 440 473
Travel Time (s) 4.9 8.6 10.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 818 34 2 277 5 20
Shared Lane Traffic (%)
Lane Group Flow (vph) 852 0 0 279 25 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 31.8% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak Hour
4: Anderson & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 21

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 753 31 2 255 5 18
Future Volume (Veh/h) 753 31 2 255 5 18
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) 818 34 2 277 5 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1311 1033
pX, platoon unblocked 0.96 0.96 0.96
vC, conflicting volume 852 978 426
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 771 902 329
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 98 97
cM capacity (veh/h) 809 267 642

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 545 307 94 185 25
Volume Left 0 0 2 0 5
Volume Right 0 34 0 0 20
cSH 1700 1700 809 1700 501
Volume to Capacity 0.32 0.18 0.00 0.11 0.05
Queue Length 95th (ft) 0 0 0 0 4
Control Delay (s) 0.0 0.0 0.2 0.0 12.6
Lane LOS A B
Approach Delay (s) 0.0 0.1 12.6
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 31.8% ICU Level of Service A
Analysis Period (min) 15
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HCM 2010 TWSC 2018 PM Peak Hour
4: Anderson & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 22

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 753 31 2 255 5 18
Future Vol, veh/h 753 31 2 255 5 18
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
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 818 34 2 277 5 20
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 852 0 978 426
          Stage 1 - - - - 835 -
          Stage 2 - - - - 143 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 783 - 248 577
          Stage 1 - - - - 386 -
          Stage 2 - - - - 869 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 783 - 247 577
Mov Cap-2 Maneuver - - - - 247 -
          Stage 1 - - - - 385 -
          Stage 2 - - - - 869 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 13.5
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 447 - - 783 -
HCM Lane V/C Ratio 0.056 - - 0.003 -
HCM Control Delay (s) 13.5 - - 9.6 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.2 - - 0 -

5.3.c
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HCM 6th TWSC 2018 PM Peak Hour
4: Anderson & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 23

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 753 31 2 255 5 18
Future Vol, veh/h 753 31 2 255 5 18
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
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 818 34 2 277 5 20
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 852 0 978 426
          Stage 1 - - - - 835 -
          Stage 2 - - - - 143 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 783 - 248 577
          Stage 1 - - - - 386 -
          Stage 2 - - - - 869 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 783 - 247 577
Mov Cap-2 Maneuver - - - - 247 -
          Stage 1 - - - - 385 -
          Stage 2 - - - - 869 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 13.5
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 447 - - 783 -
HCM Lane V/C Ratio 0.056 - - 0.003 -
HCM Control Delay (s) 13.5 - - 9.6 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.2 - - 0 -
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Lanes, Volumes, Timings 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 24

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 84 505 33 30 138 87 45 525 92 177 292 110
Future Volume (vph) 84 505 33 30 138 87 45 525 92 177 292 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 110 150 110 150 80 150 60 150
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.991 0.942 0.978 0.959
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3507 0 1770 3334 0 1770 3461 0 1770 3394 0
Flt Permitted 0.528 0.387 0.505 0.235
Satd. Flow (perm) 984 3507 0 721 3334 0 941 3461 0 438 3394 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 92 29 83
Link Speed (mph) 35 35 35 35
Link Distance (ft) 795 621 1051 547
Travel Time (s) 15.5 12.1 20.5 10.7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 88 532 35 32 145 92 47 553 97 186 307 116
Shared Lane Traffic (%)
Lane Group Flow (vph) 88 567 0 32 237 0 47 650 0 186 423 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6

5.3.c
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Lanes, Volumes, Timings 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 25

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 4.0 5.0 4.0 5.0 4.0 5.0 4.0
Minimum Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 10.0 21.0
Total Split (s) 10.0 22.0 10.0 22.0 10.0 21.0 12.0 23.0
Total Split (%) 15.4% 33.8% 15.4% 33.8% 15.4% 32.3% 18.5% 35.4%
Maximum Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Min None Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 17.4 15.8 15.5 11.9 18.4 14.8 22.5 20.2
Actuated g/C Ratio 0.33 0.30 0.29 0.22 0.34 0.28 0.42 0.38
v/c Ratio 0.22 0.54 0.10 0.29 0.12 0.66 0.51 0.32
Control Delay 13.9 19.7 12.7 13.5 11.1 22.5 16.3 12.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.9 19.7 12.7 13.5 11.1 22.5 16.3 12.4
LOS B B B B B C B B
Approach Delay 19.0 13.4 21.8 13.6
Approach LOS B B C B

Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 53.5
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 17.7 Intersection LOS: B
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     6: S Rice & Gulfton/Fournace
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Phasings 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 26

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Minimum Initial (s) 5.0 4.0 5.0 4.0 5.0 4.0 5.0 4.0
Minimum Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 10.0 21.0
Total Split (s) 10.0 22.0 10.0 22.0 10.0 21.0 12.0 23.0
Total Split (%) 15.4% 33.8% 15.4% 33.8% 15.4% 32.3% 18.5% 35.4%
Maximum Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None Min None Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
90th %ile Term Code Max Max Max Hold Max Max Max Hold
70th %ile Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
70th %ile Term Code Max Max Max Hold Max Max Max Hold
50th %ile Green (s) 5.0 17.8 0.0 7.8 0.0 15.9 7.0 27.9
50th %ile Term Code Max Hold Skip Gap Skip Gap Max Hold
30th %ile Green (s) 5.0 16.8 0.0 6.8 0.0 14.0 7.0 26.0
30th %ile Term Code Max Hold Skip Gap Skip Gap Max Hold
10th %ile Green (s) 0.0 9.2 0.0 9.2 0.0 9.9 0.0 9.9
10th %ile Term Code Skip Gap Skip Hold Skip Gap Skip Hold

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 53.5
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 65
70th %ile Actuated Cycle: 65
50th %ile Actuated Cycle: 55.7
30th %ile Actuated Cycle: 52.8
10th %ile Actuated Cycle: 29.1
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Queues 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 88 567 32 237 47 650 186 423
v/c Ratio 0.22 0.54 0.10 0.29 0.12 0.66 0.51 0.32
Control Delay 13.9 19.7 12.7 13.5 11.1 22.5 16.3 12.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.9 19.7 12.7 13.5 11.1 22.5 16.3 12.4
Queue Length 50th (ft) 21 77 7 23 7 93 31 30
Queue Length 95th (ft) 45 150 21 48 27 174 #86 93
Internal Link Dist (ft) 715 541 971 467
Turn Bay Length (ft) 110 110 80 60
Base Capacity (vph) 401 1232 315 1216 408 1149 374 1517
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.46 0.10 0.19 0.12 0.57 0.50 0.28

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 84 505 33 30 138 87 45 525 92 177 292 110
Future Volume (vph) 84 505 33 30 138 87 45 525 92 177 292 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.99 1.00 0.94 1.00 0.98 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3506 1770 3333 1770 3460 1770 3394
Flt Permitted 0.53 1.00 0.39 1.00 0.51 1.00 0.24 1.00
Satd. Flow (perm) 983 3506 721 3333 941 3460 438 3394
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 88 532 35 32 145 92 47 553 97 186 307 116
RTOR Reduction (vph) 0 7 0 0 71 0 0 21 0 0 55 0
Lane Group Flow (vph) 88 560 0 32 166 0 47 629 0 186 368 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 19.4 15.8 15.4 13.8 18.3 16.7 25.3 20.2
Effective Green, g (s) 19.4 15.8 15.4 13.8 18.3 16.7 25.3 20.2
Actuated g/C Ratio 0.33 0.27 0.26 0.23 0.31 0.28 0.43 0.34
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 369 935 215 776 313 976 301 1158
v/s Ratio Prot c0.01 c0.16 0.00 0.05 0.00 0.18 c0.05 0.11
v/s Ratio Perm 0.06 0.03 0.04 c0.21
v/c Ratio 0.24 0.60 0.15 0.21 0.15 0.64 0.62 0.32
Uniform Delay, d1 14.1 18.9 16.5 18.3 14.5 18.6 11.7 14.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 1.0 0.3 0.1 0.2 1.5 3.7 0.2
Delay (s) 14.5 20.0 16.8 18.5 14.7 20.1 15.4 14.6
Level of Service B B B B B C B B
Approach Delay (s) 19.2 18.3 19.8 14.8
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 18.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 59.2 Sum of lost time (s) 20.0
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 29

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 84 505 33 30 138 87 45 525 92 177 292 110
Future Volume (veh/h) 84 505 33 30 138 87 45 525 92 177 292 110
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, 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 1900 1863 1863 1900
Adj Flow Rate, veh/h 88 532 35 32 145 92 47 553 97 186 307 116
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 407 753 49 268 404 241 422 736 129 388 770 285
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
Prop Arrive On Green 0.07 0.22 0.22 0.04 0.19 0.19 0.05 0.24 0.24 0.11 0.30 0.30
Ln Grp Delay, s/veh 15.2 20.7 20.7 16.2 18.7 19.0 13.4 22.2 22.4 13.9 14.6 14.7
Ln Grp LOS B C C B B B B C C B B B
Approach Vol, veh/h 655 269 697 609
Approach Delay, s/veh 20.0 18.5 21.7 14.4
Approach LOS B B C B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Case No 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phs Duration (G+Y+Rc), s 10.5 17.6 6.8 16.5 7.4 20.6 8.6 14.7
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green (Gmax), s 7.0 16.0 5.0 17.0 5.0 18.0 5.0 17.0
Max Allow Headway (MAH), s 3.8 5.2 3.8 5.1 3.8 5.2 3.8 5.2
Max Q Clear (g_c+l1), s 5.9 10.8 2.7 9.5 3.0 7.1 4.0 5.2
Green Ext Time (g_e), s 0.1 1.8 0.0 2.0 0.0 1.8 0.0 0.9
Prob of Phs Call (p_c) 0.93 1.00 0.37 1.00 0.49 1.00 0.72 1.00
Prob of Max Out (p_x) 1.00 0.99 1.00 0.57 1.00 0.18 1.00 0.05

Left-Turn Movement Data
Assigned Mvmt 1 3 5 7
Mvmt Sat Flow, veh/h 1774 1774 1774 1774

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 3013 3372 2530 2132

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 527 221 937 1275

Left Lane Group Data
Assigned Mvmt 1 0 3 0 5 0 7 0
Lane Assignment (Pr/Pm) (Pr/Pm) (Pr/Pm) (Pr/Pm)
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 30

Lanes in Grp 1 0 1 0 1 0 1 0
Grp Vol (v), veh/h 186 0 32 0 47 0 88 0
Grp Sat Flow (s), veh/h/ln 1774 0 1774 0 1774 0 1774 0
Q Serve Time (g_s), s 3.9 0.0 0.7 0.0 1.0 0.0 2.0 0.0
Cycle Q Clear Time (g_c), s 3.9 0.0 0.7 0.0 1.0 0.0 2.0 0.0
Perm LT Sat Flow (s_l), veh/h/ln 778 0 841 0 960 0 1139 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 12.6 0.0 9.7 0.0 12.6 0.0 9.7 0.0
Perm LT Serve Time (g_u), s 3.8 0.0 4.0 0.0 10.6 0.0 6.5 0.0
Perm LT Q Serve Time (g_ps), s 2.8 0.0 0.2 0.0 0.1 0.0 0.3 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Lane Grp Cap (c), veh/h 388 0 268 0 422 0 407 0
V/C Ratio (X) 0.48 0.00 0.12 0.00 0.11 0.00 0.22 0.00
Avail Cap (c_a), veh/h 439 0 378 0 511 0 456 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Uniform Delay (d1), s/veh 13.0 0.0 16.1 0.0 13.3 0.0 15.0 0.0
Incr Delay (d2), s/veh 0.9 0.0 0.2 0.0 0.1 0.0 0.3 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 13.9 0.0 16.2 0.0 13.4 0.0 15.2 0.0
1st-Term Q (Q1), veh/ln 1.9 0.0 0.4 0.0 0.5 0.0 1.0 0.0
2nd-Term Q (Q2), veh/ln 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
%ile Back of Q (50%), veh/ln 2.0 0.0 0.4 0.0 0.5 0.0 1.0 0.0
%ile Storage Ratio (RQ%) 0.83 0.00 0.09 0.00 0.15 0.00 0.23 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 324 0 279 0 213 0 119
Grp Sat Flow (s), veh/h/ln 0 1770 0 1770 0 1770 0 1770
Q Serve Time (g_s), s 0.0 8.7 0.0 7.5 0.0 4.9 0.0 3.0
Cycle Q Clear Time (g_c), s 0.0 8.7 0.0 7.5 0.0 4.9 0.0 3.0
Lane Grp Cap (c), veh/h 0 432 0 395 0 539 0 335
V/C Ratio (X) 0.00 0.75 0.00 0.71 0.00 0.40 0.00 0.35
Avail Cap (c_a), veh/h 0 551 0 586 0 620 0 586
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 18.0 0.0 18.4 0.0 14.1 0.0 18.1
Incr Delay (d2), s/veh 0.0 4.3 0.0 2.3 0.0 0.5 0.0 0.6
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 22.2 0.0 20.7 0.0 14.6 0.0 18.7
1st-Term Q (Q1), veh/ln 0.0 4.2 0.0 3.6 0.0 2.4 0.0 1.5
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
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2nd-Term Q (Q2), veh/ln 0.0 0.5 0.0 0.3 0.0 0.1 0.0 0.1
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 4.7 0.0 3.9 0.0 2.4 0.0 1.5
%ile Storage Ratio (RQ%) 0.00 0.12 0.00 0.13 0.00 0.13 0.00 0.07
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 326 0 288 0 210 0 118
Grp Sat Flow (s), veh/h/ln 0 1770 0 1824 0 1697 0 1638
Q Serve Time (g_s), s 0.0 8.8 0.0 7.5 0.0 5.1 0.0 3.2
Cycle Q Clear Time (g_c), s 0.0 8.8 0.0 7.5 0.0 5.1 0.0 3.2
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.30 0.00 0.12 0.00 0.55 0.00 0.78
Lane Grp Cap (c), veh/h 0 432 0 407 0 517 0 310
V/C Ratio (X) 0.00 0.75 0.00 0.71 0.00 0.41 0.00 0.38
Avail Cap (c_a), veh/h 0 551 0 603 0 595 0 542
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 18.0 0.0 18.4 0.0 14.2 0.0 18.2
Incr Delay (d2), s/veh 0.0 4.4 0.0 2.3 0.0 0.5 0.0 0.8
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 22.4 0.0 20.7 0.0 14.7 0.0 19.0
1st-Term Q (Q1), veh/ln 0.0 4.3 0.0 3.8 0.0 2.3 0.0 1.4
2nd-Term Q (Q2), veh/ln 0.0 0.5 0.0 0.3 0.0 0.1 0.0 0.1
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 4.8 0.0 4.0 0.0 2.4 0.0 1.5
%ile Storage Ratio (RQ%) 0.00 0.12 0.00 0.14 0.00 0.13 0.00 0.07
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 18.8
HCM 2010 LOS B
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 32

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 84 505 33 30 138 87 45 525 92 177 292 110
Future Volume (veh/h) 84 505 33 30 138 87 45 525 92 177 292 110
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, 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
Work Zone On Approach No No No No
Lanes Open During Work Zone
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 88 532 35 32 145 92 47 553 97 186 307 116
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 409 754 50 270 404 241 424 738 129 390 771 286
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
Prop Arrive On Green 0.07 0.22 0.22 0.04 0.19 0.19 0.05 0.24 0.24 0.11 0.30 0.30
Unsig. Movement Delay
Ln Grp Delay, s/veh 15.2 20.7 20.6 16.2 18.7 18.9 13.4 22.1 22.2 13.9 14.6 14.7
Ln Grp LOS B C C B B B B C C B B B
Approach Vol, veh/h 655 269 697 609
Approach Delay, s/veh 19.9 18.5 21.6 14.4
Approach LOS B B C B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Case No 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phs Duration (G+Y+Rc), s 10.5 17.5 6.8 16.4 7.4 20.6 8.6 14.7
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green (Gmax), s 7.0 16.0 5.0 17.0 5.0 18.0 5.0 17.0
Max Allow Headway (MAH), s 3.8 5.2 3.8 5.1 3.8 5.2 3.8 5.2
Max Q Clear (g_c+l1), s 5.9 10.7 2.7 9.4 3.0 7.0 4.0 5.2
Green Ext Time (g_e), s 0.1 1.8 0.0 2.0 0.0 1.8 0.0 0.9
Prob of Phs Call (p_c) 0.93 1.00 0.37 1.00 0.49 1.00 0.71 1.00
Prob of Max Out (p_x) 1.00 0.98 1.00 0.57 1.00 0.18 1.00 0.05

Left-Turn Movement Data
Assigned Mvmt 1 3 5 7
Mvmt Sat Flow, veh/h 1781 1781 1781 1781

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 3023 3385 2538 2139

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 529 222 940 1278

Left Lane Group Data
Assigned Mvmt 1 0 3 0 5 0 7 0
Lane Assignment L (Pr/Pm) L (Pr/Pm) L (Pr/Pm) L (Pr/Pm)
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 33

Lanes in Grp 1 0 1 0 1 0 1 0
Grp Vol (v), veh/h 186 0 32 0 47 0 88 0
Grp Sat Flow (s), veh/h/ln 1781 0 1781 0 1781 0 1781 0
Q Serve Time (g_s), s 3.9 0.0 0.7 0.0 1.0 0.0 2.0 0.0
Cycle Q Clear Time (g_c), s 3.9 0.0 0.7 0.0 1.0 0.0 2.0 0.0
Perm LT Sat Flow (s_l), veh/h/ln 782 0 844 0 964 0 1143 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 12.6 0.0 9.7 0.0 12.5 0.0 9.7 0.0
Perm LT Serve Time (g_u), s 3.8 0.0 4.0 0.0 10.6 0.0 6.5 0.0
Perm LT Q Serve Time (g_ps), s 2.7 0.0 0.2 0.0 0.1 0.0 0.3 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Lane Grp Cap (c), veh/h 390 0 270 0 424 0 409 0
V/C Ratio (X) 0.48 0.00 0.12 0.00 0.11 0.00 0.22 0.00
Avail Cap (c_a), veh/h 441 0 380 0 512 0 458 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Uniform Delay (d1), s/veh 13.0 0.0 16.0 0.0 13.3 0.0 14.9 0.0
Incr Delay (d2), s/veh 0.9 0.0 0.2 0.0 0.1 0.0 0.3 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 13.9 0.0 16.2 0.0 13.4 0.0 15.2 0.0
1st-Term Q (Q1), veh/ln 1.3 0.0 0.3 0.0 0.3 0.0 0.7 0.0
2nd-Term Q (Q2), veh/ln 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
%ile Back of Q (50%), veh/ln 1.4 0.0 0.3 0.0 0.3 0.0 0.7 0.0
%ile Storage Ratio (RQ%) 0.58 0.00 0.06 0.00 0.11 0.00 0.17 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 324 0 279 0 213 0 119
Grp Sat Flow (s), veh/h/ln 0 1777 0 1777 0 1777 0 1777
Q Serve Time (g_s), s 0.0 8.7 0.0 7.4 0.0 4.9 0.0 3.0
Cycle Q Clear Time (g_c), s 0.0 8.7 0.0 7.4 0.0 4.9 0.0 3.0
Lane Grp Cap (c), veh/h 0 434 0 396 0 540 0 336
V/C Ratio (X) 0.00 0.75 0.00 0.70 0.00 0.39 0.00 0.35
Avail Cap (c_a), veh/h 0 554 0 589 0 624 0 589
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 17.9 0.0 18.4 0.0 14.1 0.0 18.1
Incr Delay (d2), s/veh 0.0 4.1 0.0 2.3 0.0 0.5 0.0 0.6
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 22.1 0.0 20.7 0.0 14.6 0.0 18.7
1st-Term Q (Q1), veh/ln 0.0 3.0 0.0 2.6 0.0 1.6 0.0 1.1
2nd-Term Q (Q2), veh/ln 0.0 0.5 0.0 0.3 0.0 0.1 0.0 0.1
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 34

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 3.5 0.0 2.9 0.0 1.7 0.0 1.1
%ile Storage Ratio (RQ%) 0.00 0.09 0.00 0.10 0.00 0.09 0.00 0.05
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 326 0 288 0 210 0 118
Grp Sat Flow (s), veh/h/ln 0 1775 0 1830 0 1701 0 1640
Q Serve Time (g_s), s 0.0 8.7 0.0 7.4 0.0 5.0 0.0 3.2
Cycle Q Clear Time (g_c), s 0.0 8.7 0.0 7.4 0.0 5.0 0.0 3.2
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.30 0.00 0.12 0.00 0.55 0.00 0.78
Lane Grp Cap (c), veh/h 0 433 0 408 0 517 0 310
V/C Ratio (X) 0.00 0.75 0.00 0.71 0.00 0.41 0.00 0.38
Avail Cap (c_a), veh/h 0 554 0 607 0 597 0 544
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 17.9 0.0 18.4 0.0 14.2 0.0 18.2
Incr Delay (d2), s/veh 0.0 4.3 0.0 2.3 0.0 0.5 0.0 0.8
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 22.2 0.0 20.6 0.0 14.7 0.0 18.9
1st-Term Q (Q1), veh/ln 0.0 3.1 0.0 2.7 0.0 1.6 0.0 1.1
2nd-Term Q (Q2), veh/ln 0.0 0.5 0.0 0.3 0.0 0.1 0.0 0.1
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 3.6 0.0 3.0 0.0 1.7 0.0 1.1
%ile Storage Ratio (RQ%) 0.00 0.09 0.00 0.10 0.00 0.09 0.00 0.05
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 18.8
HCM 6th LOS B
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Lanes, Volumes, Timings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 132 86 0 0 264 55 237 679 41 0 0 0
Future Volume (vph) 132 86 0 0 264 55 237 679 41 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 150 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 0.91 0.91 0.91 1.00 1.00 1.00
Frt 0.974 0.994
Flt Protected 0.950 0.987 0.988
Satd. Flow (prot) 1681 1747 0 0 3447 0 0 4994 0 0 0 0
Flt Permitted 0.135 0.539 0.988
Satd. Flow (perm) 239 954 0 0 3447 0 0 4994 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 23 7
Link Speed (mph) 35 35 35 35
Link Distance (ft) 287 1031 475 520
Travel Time (s) 5.6 20.1 9.3 10.1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 145 95 0 0 290 60 260 746 45 0 0 0
Shared Lane Traffic (%) 24%
Lane Group Flow (vph) 110 130 0 0 350 0 0 1051 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm NA
Protected Phases 15 15 5 6 6 8 7
Permitted Phases 15 5 6 8 7
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Lanes, Volumes, Timings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 2

Lane Group Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 1 2 3 4 5 7 8 11
Permitted Phases
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Lanes, Volumes, Timings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 15 15 5 6 6 8 7 8 7
Switch Phase
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 10.0 23.0
Total Split (s) 22.5 24.3
Total Split (%) 23.7% 25.6%
Maximum Green (s) 17.5 19.3
Yellow Time (s) 3.5 3.5
All-Red Time (s) 1.5 1.5
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
Walk Time (s) 7.0
Flash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 46.6 46.6 19.3 27.5
Actuated g/C Ratio 0.50 0.50 0.21 0.29
v/c Ratio 0.28 0.21 0.48 0.71
Control Delay 13.7 6.7 33.3 32.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.7 6.7 33.3 32.7
LOS B A C C
Approach Delay 9.9 33.3 32.7
Approach LOS A C C

Intersection Summary
Area Type: Other
Cycle Length: 95
Actuated Cycle Length: 93.6
Natural Cycle: 95
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 29.5 Intersection LOS: C
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     1: IH610 NBFR & Fournace
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Lanes, Volumes, Timings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 4

Lane Group Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Detector Phase
Switch Phase
Minimum Initial (s) 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 14.5 22.5 9.5 22.5 9.5 9.5 22.5 9.5
Total Split (s) 14.8 25.7 9.5 22.5 16.2 9.5 22.5 22.5
Total Split (%) 16% 27% 10% 24% 17% 10% 24% 24%
Maximum Green (s) 10.3 21.2 5.0 18.0 11.7 5.0 18.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Phasings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 5

Lane Group EBL EBT WBT NBT Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Protected Phases 15 15 5 6 6 8 7 1 2 3 4 5 7 8 11
Permitted Phases 15 5 6
Minimum Initial (s) 5.0 5.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 10.0 23.0 14.5 22.5 9.5 22.5 9.5 9.5 22.5 9.5
Total Split (s) 22.5 24.3 14.8 25.7 9.5 22.5 16.2 9.5 22.5 22.5
Total Split (%) 23.7% 25.6% 16% 27% 10% 24% 17% 10% 24% 24%
Maximum Green (s) 17.5 19.3 10.3 21.2 5.0 18.0 11.7 5.0 18.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 17.5 19.3 10.3 21.2 5.0 18.0 11.7 5.0 18.0 18.0
90th %ile Term Code Hold Max Max Max Max Max Max Max Max Hold
70th %ile Green (s) 17.5 19.3 10.3 21.2 5.0 18.0 11.7 5.0 18.0 18.0
70th %ile Term Code Hold Hold Max Hold Max Max Max Max Max Hold
50th %ile Green (s) 17.5 19.3 10.3 20.9 5.0 18.0 11.4 5.0 18.0 18.0
50th %ile Term Code Hold Hold Max Hold Max Max Gap Max Max Hold
30th %ile Green (s) 17.5 19.3 10.3 19.0 5.0 18.0 9.5 5.0 18.0 18.0
30th %ile Term Code Hold Hold Max Hold Max Max Gap Max Max Hold
10th %ile Green (s) 17.5 19.3 10.3 16.6 5.0 18.0 7.1 5.0 18.0 18.0
10th %ile Term Code Hold Hold Max Hold Max Max Gap Max Max Hold

Intersection Summary
Cycle Length: 95
Actuated Cycle Length: 93.6
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 95
70th %ile Actuated Cycle: 95
50th %ile Actuated Cycle: 94.7
30th %ile Actuated Cycle: 92.8
10th %ile Actuated Cycle: 90.4
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Queues 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 6

Lane Group EBL EBT WBT NBT
Lane Group Flow (vph) 110 130 350 1051
v/c Ratio 0.28 0.21 0.48 0.71
Control Delay 13.7 6.7 33.3 32.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.7 6.7 33.3 32.7
Queue Length 50th (ft) 1 1 91 205
Queue Length 95th (ft) 88 2 136 256
Internal Link Dist (ft) 207 951 395
Turn Bay Length (ft)
Base Capacity (vph) 388 638 729 1473
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.28 0.20 0.48 0.71

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 132 86 0 0 264 55 237 679 41 0 0 0
Future Volume (vph) 132 86 0 0 264 55 237 679 41 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.5
Lane Util. Factor 0.95 0.95 0.95 0.91
Frt 1.00 1.00 0.97 0.99
Flt Protected 0.95 0.99 1.00 0.99
Satd. Flow (prot) 1681 1746 3448 4991
Flt Permitted 0.14 0.54 1.00 0.99
Satd. Flow (perm) 239 953 3448 4991
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 145 95 0 0 290 60 260 746 45 0 0 0
RTOR Reduction (vph) 0 0 0 0 18 0 0 5 0 0 0 0
Lane Group Flow (vph) 110 130 0 0 332 0 0 1046 0 0 0 0
Turn Type pm+pt NA NA Perm NA
Protected Phases 15 15 5 6 6 8 7
Permitted Phases 15 5 6 8 7
Actuated Green, G (s) 47.1 47.1 19.3 27.5
Effective Green, g (s) 47.1 47.1 19.3 27.5
Actuated g/C Ratio 0.50 0.50 0.21 0.29
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 389 627 710 1466
v/s Ratio Prot c0.05 0.04 c0.10
v/s Ratio Perm c0.09 0.07 0.21
v/c Ratio 0.28 0.21 0.47 0.71
Uniform Delay, d1 29.4 12.9 32.6 29.5
Progression Factor 0.88 0.65 1.00 1.00
Incremental Delay, d2 0.4 0.2 0.5 1.7
Delay (s) 26.2 8.6 33.1 31.2
Level of Service C A C C
Approach Delay (s) 16.7 33.1 31.2 0.0
Approach LOS B C C A

Intersection Summary
HCM 2000 Control Delay 29.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 93.6 Sum of lost time (s) 27.5
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

5.3.c
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 8

HCM 2010 methodology does not support clustered intersections.
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 9

HCM 6th Edition methodology does not support clustered intersections.
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Lanes, Volumes, Timings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 10

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 176 358 118 383 0 0 0 0 42 940 74
Future Volume (vph) 0 176 358 118 383 0 0 0 0 42 940 74
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 150 0 0 0 0 0 0
Storage Lanes 0 1 1 0 0 0 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91
Frt 0.850 0.989
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 3539 1583 1770 1863 0 0 0 0 1770 5029 0
Flt Permitted 0.635 0.950
Satd. Flow (perm) 0 3539 1583 1183 1863 0 0 0 0 1770 5029 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 377 13
Link Speed (mph) 35 35 35 40
Link Distance (ft) 593 287 471 347
Travel Time (s) 11.6 5.6 9.2 5.9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 185 377 124 403 0 0 0 0 44 989 78
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 185 377 124 403 0 0 0 0 44 1067 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 2 1 1 2 1 2
Detector Template Thru Right Left Thru Left Thru
Leading Detector (ft) 100 20 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type NA Perm pm+pt NA Perm NA
Protected Phases 2 1 1 11 2 4 3
Permitted Phases 2 1 11 2 4 3
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Lanes, Volumes, Timings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 11

Lane Group Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø11 Ø15
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 3 4 5 6 7 8 11 15
Permitted Phases
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Lanes, Volumes, Timings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 2 2 1 1 11 2 4 3 4 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0
Minimum Split (s) 22.5 22.5 14.5
Total Split (s) 25.7 25.7 14.8
Total Split (%) 27.1% 27.1% 15.6%
Maximum Green (s) 21.2 21.2 10.3
Yellow Time (s) 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5
Lead/Lag Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 19.8 19.8 52.6 57.1 27.5 27.5
Actuated g/C Ratio 0.21 0.21 0.56 0.61 0.29 0.29
v/c Ratio 0.25 0.60 0.17 0.35 0.08 0.72
Control Delay 31.5 7.8 1.4 3.1 25.1 32.6
Queue Delay 0.0 0.0 0.0 1.5 0.0 0.0
Total Delay 31.5 7.8 1.4 4.7 25.1 32.6
LOS C A A A C C
Approach Delay 15.6 3.9 32.3
Approach LOS B A C

Intersection Summary
Area Type: Other
Cycle Length: 95
Actuated Cycle Length: 93.6
Natural Cycle: 95
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 21.3 Intersection LOS: C
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     2: Fournace & IH610 SBFR
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Lanes, Volumes, Timings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 13

Lane Group Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø11 Ø15
Detector Phase
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 9.5 23.0 9.5 22.5 9.5 10.0
Total Split (s) 9.5 22.5 16.2 24.3 9.5 22.5 22.5 22.5
Total Split (%) 10% 24% 17% 26% 10% 24% 24% 24%
Maximum Green (s) 5.0 18.0 11.7 19.3 5.0 18.0 18.0 17.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.5 1.0 1.0 1.0 1.5
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Phasings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 14

Lane Group EBT EBR WBL WBT SBL SBT Ø3 Ø4 Ø5 Ø6 Ø7 Ø8
Protected Phases 2 1 1 11 2 4 3 3 4 5 6 7 8
Permitted Phases 2 1 11 2 4 3
Minimum Initial (s) 10.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 14.5 9.5 22.5 9.5 23.0 9.5 22.5
Total Split (s) 25.7 25.7 14.8 9.5 22.5 16.2 24.3 9.5 22.5
Total Split (%) 27.1% 27.1% 15.6% 10% 24% 17% 26% 10% 24%
Maximum Green (s) 21.2 21.2 10.3 5.0 18.0 11.7 19.3 5.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.5 1.0 1.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
90th %ile Green (s) 21.2 21.2 10.3 5.0 18.0 11.7 19.3 5.0 18.0
90th %ile Term Code Max Max Max Max Max Max Max Max Max
70th %ile Green (s) 21.2 21.2 10.3 5.0 18.0 11.7 19.3 5.0 18.0
70th %ile Term Code Hold Hold Max Max Max Max Hold Max Max
50th %ile Green (s) 20.9 20.9 10.3 5.0 18.0 11.4 19.3 5.0 18.0
50th %ile Term Code Hold Hold Max Max Max Gap Hold Max Max
30th %ile Green (s) 19.0 19.0 10.3 5.0 18.0 9.5 19.3 5.0 18.0
30th %ile Term Code Hold Hold Max Max Max Gap Hold Max Max
10th %ile Green (s) 16.6 16.6 10.3 5.0 18.0 7.1 19.3 5.0 18.0
10th %ile Term Code Hold Hold Max Max Max Gap Hold Max Max

Intersection Summary
Cycle Length: 95
Actuated Cycle Length: 93.6
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 95
70th %ile Actuated Cycle: 95
50th %ile Actuated Cycle: 94.7
30th %ile Actuated Cycle: 92.8
10th %ile Actuated Cycle: 90.4
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Phasings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 15

Lane Group Ø11 Ø15
Protected Phases 11 15
Permitted Phases
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 9.5 10.0
Total Split (s) 22.5 22.5
Total Split (%) 24% 24%
Maximum Green (s) 18.0 17.5
Yellow Time (s) 3.5 3.5
All-Red Time (s) 1.0 1.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Minimum Gap (s) 3.0 3.0
Time Before Reduce (s) 0.0 0.0
Time To Reduce (s) 0.0 0.0
Recall Mode None None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
90th %ile Green (s) 18.0 17.5
90th %ile Term Code Hold Hold
70th %ile Green (s) 18.0 17.5
70th %ile Term Code Hold Hold
50th %ile Green (s) 18.0 17.5
50th %ile Term Code Hold Hold
30th %ile Green (s) 18.0 17.5
30th %ile Term Code Hold Hold
10th %ile Green (s) 18.0 17.5
10th %ile Term Code Hold Hold

Intersection Summary
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Queues 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 16

Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 185 377 124 403 44 1067
v/c Ratio 0.25 0.60 0.17 0.35 0.08 0.72
Control Delay 31.5 7.8 1.4 3.1 25.1 32.6
Queue Delay 0.0 0.0 0.0 1.5 0.0 0.0
Total Delay 31.5 7.8 1.4 4.7 25.1 32.6
Queue Length 50th (ft) 48 0 1 3 19 208
Queue Length 95th (ft) 78 74 m1 3 45 259
Internal Link Dist (ft) 513 207 267
Turn Bay Length (ft) 150
Base Capacity (vph) 801 650 729 1165 520 1487
Starvation Cap Reductn 0 0 0 562 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.58 0.17 0.67 0.08 0.72

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 176 358 118 383 0 0 0 0 42 940 74
Future Volume (vph) 0 176 358 118 383 0 0 0 0 42 940 74
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 1863 1770 5030
Flt Permitted 1.00 1.00 0.64 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1183 1863 1770 5030
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 185 377 124 403 0 0 0 0 44 989 78
RTOR Reduction (vph) 0 0 297 0 0 0 0 0 0 0 9 0
Lane Group Flow (vph) 0 185 80 124 403 0 0 0 0 44 1058 0
Turn Type NA Perm pm+pt NA Perm NA
Protected Phases 2 1 1 11 2 4 3
Permitted Phases 2 1 11 2 4 3
Actuated Green, G (s) 19.8 19.8 52.6 57.1 27.5 27.5
Effective Green, g (s) 19.8 19.8 52.6 57.1 27.5 27.5
Actuated g/C Ratio 0.21 0.21 0.56 0.61 0.29 0.29
Clearance Time (s) 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 748 334 729 1136 520 1477
v/s Ratio Prot 0.05 0.02 c0.22 c0.21
v/s Ratio Perm 0.05 0.08 0.02
v/c Ratio 0.25 0.24 0.17 0.35 0.08 0.72
Uniform Delay, d1 30.7 30.6 9.7 9.1 23.9 29.6
Progression Factor 1.00 1.00 0.12 0.26 1.00 1.00
Incremental Delay, d2 0.2 0.4 0.1 0.2 0.1 1.7
Delay (s) 30.9 31.0 1.3 2.5 24.0 31.2
Level of Service C C A A C C
Approach Delay (s) 31.0 2.2 0.0 31.0
Approach LOS C A A C

Intersection Summary
HCM 2000 Control Delay 24.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 93.6 Sum of lost time (s) 27.5
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 18

HCM 2010 methodology does not support clustered intersections.
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 19

HCM 6th Edition methodology does not support clustered intersections.
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Lanes, Volumes, Timings 2018 PM Peak Hour
4: Anderson & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 20

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 511 16 7 437 7 9
Future Volume (vph) 511 16 7 437 7 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.995 0.921
Flt Protected 0.999 0.980
Satd. Flow (prot) 3522 0 0 3536 1681 0
Flt Permitted 0.999 0.980
Satd. Flow (perm) 3522 0 0 3536 1681 0
Link Speed (mph) 35 35 30
Link Distance (ft) 250 440 473
Travel Time (s) 4.9 8.6 10.8
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 544 17 7 465 7 10
Shared Lane Traffic (%)
Lane Group Flow (vph) 561 0 0 472 17 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 27.0% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak Hour
4: Anderson & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 21

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 511 16 7 437 7 9
Future Volume (Veh/h) 511 16 7 437 7 9
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 544 17 7 465 7 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1311 1033
pX, platoon unblocked
vC, conflicting volume 561 799 280
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 561 799 280
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 98 99
cM capacity (veh/h) 1006 321 717

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 363 198 162 310 17
Volume Left 0 0 7 0 7
Volume Right 0 17 0 0 10
cSH 1700 1700 1006 1700 475
Volume to Capacity 0.21 0.12 0.01 0.18 0.04
Queue Length 95th (ft) 0 0 1 0 3
Control Delay (s) 0.0 0.0 0.4 0.0 12.9
Lane LOS A B
Approach Delay (s) 0.0 0.1 12.9
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 27.0% ICU Level of Service A
Analysis Period (min) 15
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HCM 2010 TWSC 2018 PM Peak Hour
4: Anderson & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 22

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 511 16 7 437 7 9
Future Vol, veh/h 511 16 7 437 7 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 544 17 7 465 7 10
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 561 0 800 281
          Stage 1 - - - - 553 -
          Stage 2 - - - - 247 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1006 - 322 716
          Stage 1 - - - - 540 -
          Stage 2 - - - - 771 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1006 - 319 716
Mov Cap-2 Maneuver - - - - 319 -
          Stage 1 - - - - 535 -
          Stage 2 - - - - 771 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 13.1
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 464 - - 1006 -
HCM Lane V/C Ratio 0.037 - - 0.007 -
HCM Control Delay (s) 13.1 - - 8.6 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -
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HCM 6th TWSC 2018 PM Peak Hour
4: Anderson & Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 23

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 511 16 7 437 7 9
Future Vol, veh/h 511 16 7 437 7 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 544 17 7 465 7 10
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 561 0 800 281
          Stage 1 - - - - 553 -
          Stage 2 - - - - 247 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1006 - 322 716
          Stage 1 - - - - 540 -
          Stage 2 - - - - 771 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1006 - 319 716
Mov Cap-2 Maneuver - - - - 319 -
          Stage 1 - - - - 535 -
          Stage 2 - - - - 771 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 13.1
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 464 - - 1006 -
HCM Lane V/C Ratio 0.037 - - 0.007 -
HCM Control Delay (s) 13.1 - - 8.6 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -
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Lanes, Volumes, Timings 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 24

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 78 302 46 38 266 140 84 486 33 188 498 74
Future Volume (vph) 78 302 46 38 266 140 84 486 33 188 498 74
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 110 150 110 150 80 150 60 150
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.980 0.948 0.990 0.981
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3468 0 1770 3355 0 1770 3504 0 1770 3472 0
Flt Permitted 0.429 0.534 0.394 0.311
Satd. Flow (perm) 799 3468 0 995 3355 0 734 3504 0 579 3472 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 24 138 10 26
Link Speed (mph) 35 35 35 35
Link Distance (ft) 795 621 1051 547
Travel Time (s) 15.5 12.1 20.5 10.7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 82 318 48 40 280 147 88 512 35 198 524 78
Shared Lane Traffic (%)
Lane Group Flow (vph) 82 366 0 40 427 0 88 547 0 198 602 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
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Lanes, Volumes, Timings 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 25

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 4.0 5.0 4.0 5.0 4.0 5.0 4.0
Minimum Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 10.0 21.0
Total Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 13.0 24.0
Total Split (%) 15.4% 32.3% 15.4% 32.3% 15.4% 32.3% 20.0% 36.9%
Maximum Green (s) 5.0 16.0 5.0 16.0 5.0 16.0 8.0 19.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Min None Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 14.7 13.1 13.8 11.3 17.6 13.9 21.9 16.1
Actuated g/C Ratio 0.29 0.26 0.27 0.22 0.35 0.27 0.43 0.32
v/c Ratio 0.24 0.40 0.11 0.50 0.24 0.57 0.45 0.54
Control Delay 15.0 18.3 13.4 15.7 11.5 20.6 13.1 17.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.0 18.3 13.4 15.7 11.5 20.6 13.1 17.6
LOS B B B B B C B B
Approach Delay 17.7 15.5 19.4 16.5
Approach LOS B B B B

Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 50.9
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 17.3 Intersection LOS: B
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     6: S Rice & Gulfton/Fournace
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Phasings 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 26

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Minimum Initial (s) 5.0 4.0 5.0 4.0 5.0 4.0 5.0 4.0
Minimum Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 10.0 21.0
Total Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 13.0 24.0
Total Split (%) 15.4% 32.3% 15.4% 32.3% 15.4% 32.3% 20.0% 36.9%
Maximum Green (s) 5.0 16.0 5.0 16.0 5.0 16.0 8.0 19.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None Min None Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 5.0 15.7 5.0 15.7 5.0 16.0 8.0 19.0
90th %ile Term Code Max Gap Max Hold Max Max Max Max
70th %ile Green (s) 5.0 13.1 5.0 13.1 5.0 16.0 8.0 19.0
70th %ile Term Code Max Hold Max Gap Max Max Max Hold
50th %ile Green (s) 5.0 20.5 0.0 10.5 5.0 14.8 8.0 17.8
50th %ile Term Code Max Hold Skip Gap Max Gap Max Hold
30th %ile Green (s) 0.0 8.8 0.0 8.8 5.0 12.0 8.0 15.0
30th %ile Term Code Skip Hold Skip Gap Max Gap Max Hold
10th %ile Green (s) 0.0 7.1 0.0 7.1 0.0 8.6 0.0 8.6
10th %ile Term Code Skip Gap Skip Hold Skip Gap Skip Hold

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 50.9
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 64.7
70th %ile Actuated Cycle: 62.1
50th %ile Actuated Cycle: 58.3
30th %ile Actuated Cycle: 43.8
10th %ile Actuated Cycle: 25.7
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Queues 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 27

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 82 366 40 427 88 547 198 602
v/c Ratio 0.24 0.40 0.11 0.50 0.24 0.57 0.45 0.54
Control Delay 15.0 18.3 13.4 15.7 11.5 20.6 13.1 17.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.0 18.3 13.4 15.7 11.5 20.6 13.1 17.6
Queue Length 50th (ft) 19 44 9 48 16 86 38 87
Queue Length 95th (ft) 44 95 26 87 42 147 85 148
Internal Link Dist (ft) 715 541 971 467
Turn Bay Length (ft) 110 110 80 60
Base Capacity (vph) 337 1294 355 1274 367 1245 459 1472
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.24 0.28 0.11 0.34 0.24 0.44 0.43 0.41

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 28

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 78 302 46 38 266 140 84 486 33 188 498 74
Future Volume (vph) 78 302 46 38 266 140 84 486 33 188 498 74
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.98 1.00 0.95 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3470 1770 3356 1770 3505 1770 3470
Flt Permitted 0.43 1.00 0.53 1.00 0.39 1.00 0.31 1.00
Satd. Flow (perm) 800 3470 994 3356 735 3505 580 3470
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 82 318 48 40 280 147 88 512 35 198 524 78
RTOR Reduction (vph) 0 18 0 0 107 0 0 7 0 0 18 0
Lane Group Flow (vph) 82 348 0 40 320 0 88 540 0 198 584 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 15.6 13.1 13.8 12.2 17.5 13.9 21.9 16.1
Effective Green, g (s) 15.6 13.1 13.8 12.2 17.5 13.9 21.9 16.1
Actuated g/C Ratio 0.29 0.24 0.25 0.22 0.32 0.26 0.40 0.30
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 273 835 274 752 304 895 360 1026
v/s Ratio Prot c0.01 c0.10 0.00 0.10 0.02 0.15 c0.06 c0.17
v/s Ratio Perm 0.07 0.03 0.07 0.16
v/c Ratio 0.30 0.42 0.15 0.43 0.29 0.60 0.55 0.57
Uniform Delay, d1 14.5 17.4 15.5 18.1 13.2 17.8 11.2 16.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.3 0.2 0.4 0.5 1.2 1.8 0.7
Delay (s) 15.2 17.8 15.7 18.5 13.7 19.0 13.0 16.9
Level of Service B B B B B B B B
Approach Delay (s) 17.3 18.2 18.2 16.0
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 17.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 54.4 Sum of lost time (s) 20.0
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 78 302 46 38 266 140 84 486 33 188 498 74
Future Volume (veh/h) 78 302 46 38 266 140 84 486 33 188 498 74
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, 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 1900 1863 1863 1900
Adj Flow Rate, veh/h 82 318 48 40 280 147 88 512 35 198 524 78
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 336 665 99 348 431 220 365 734 50 421 819 121
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
Prop Arrive On Green 0.07 0.22 0.22 0.04 0.19 0.19 0.07 0.22 0.22 0.12 0.26 0.26
Ln Grp Delay, s/veh 15.0 17.8 17.9 15.1 20.5 21.0 13.7 20.0 20.0 13.7 17.5 17.5
Ln Grp LOS B B B B C C B C C B B B
Approach Vol, veh/h 448 467 635 800
Approach Delay, s/veh 17.3 20.3 19.1 16.5
Approach LOS B C B B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Case No 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phs Duration (G+Y+Rc), s 10.8 15.8 7.1 15.6 8.5 18.1 8.4 14.4
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green (Gmax), s 8.0 16.0 5.0 16.0 5.0 19.0 5.0 16.0
Max Allow Headway (MAH), s 3.8 5.1 3.8 5.2 3.8 5.2 3.8 5.2
Max Q Clear (g_c+l1), s 6.1 8.9 2.9 6.5 3.8 9.4 3.8 7.8
Green Ext Time (g_e), s 0.1 1.8 0.0 1.4 0.0 2.5 0.0 1.6
Prob of Phs Call (p_c) 0.93 1.00 0.42 1.00 0.70 1.00 0.67 1.00
Prob of Max Out (p_x) 1.00 0.62 1.00 0.22 1.00 0.38 1.00 0.41

Left-Turn Movement Data
Assigned Mvmt 1 3 5 7
Mvmt Sat Flow, veh/h 1774 1774 1774 1774

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 3363 3089 3093 2269

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 229 462 459 1159

Left Lane Group Data
Assigned Mvmt 1 0 3 0 5 0 7 0
Lane Assignment (Pr/Pm) (Pr/Pm) (Pr/Pm) (Pr/Pm)
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Lanes in Grp 1 0 1 0 1 0 1 0
Grp Vol (v), veh/h 198 0 40 0 88 0 82 0
Grp Sat Flow (s), veh/h/ln 1774 0 1774 0 1774 0 1774 0
Q Serve Time (g_s), s 4.1 0.0 0.9 0.0 1.8 0.0 1.8 0.0
Cycle Q Clear Time (g_c), s 4.1 0.0 0.9 0.0 1.8 0.0 1.8 0.0
Perm LT Sat Flow (s_l), veh/h/ln 856 0 1012 0 814 0 957 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 10.8 0.0 9.4 0.0 10.8 0.0 9.4 0.0
Perm LT Serve Time (g_u), s 3.8 0.0 6.1 0.0 5.6 0.0 3.6 0.0
Perm LT Q Serve Time (g_ps), s 2.1 0.0 0.1 0.0 0.6 0.0 0.5 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Lane Grp Cap (c), veh/h 421 0 348 0 365 0 336 0
V/C Ratio (X) 0.47 0.00 0.11 0.00 0.24 0.00 0.24 0.00
Avail Cap (c_a), veh/h 500 0 452 0 419 0 395 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Uniform Delay (d1), s/veh 12.9 0.0 15.0 0.0 13.4 0.0 14.6 0.0
Incr Delay (d2), s/veh 0.8 0.0 0.1 0.0 0.3 0.0 0.4 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 13.7 0.0 15.1 0.0 13.7 0.0 15.0 0.0
1st-Term Q (Q1), veh/ln 2.0 0.0 0.4 0.0 0.9 0.0 0.8 0.0
2nd-Term Q (Q2), veh/ln 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
%ile Back of Q (50%), veh/ln 2.1 0.0 0.4 0.0 0.9 0.0 0.9 0.0
%ile Storage Ratio (RQ%) 0.88 0.00 0.10 0.00 0.29 0.00 0.20 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 269 0 181 0 299 0 217
Grp Sat Flow (s), veh/h/ln 0 1770 0 1770 0 1770 0 1770
Q Serve Time (g_s), s 0.0 6.9 0.0 4.4 0.0 7.4 0.0 5.6
Cycle Q Clear Time (g_c), s 0.0 6.9 0.0 4.4 0.0 7.4 0.0 5.6
Lane Grp Cap (c), veh/h 0 386 0 381 0 469 0 336
V/C Ratio (X) 0.00 0.70 0.00 0.47 0.00 0.64 0.00 0.65
Avail Cap (c_a), veh/h 0 575 0 575 0 682 0 575
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 17.8 0.0 16.9 0.0 16.0 0.0 18.4
Incr Delay (d2), s/veh 0.0 2.3 0.0 0.9 0.0 1.4 0.0 2.1
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 20.0 0.0 17.8 0.0 17.5 0.0 20.5
1st-Term Q (Q1), veh/ln 0.0 3.4 0.0 2.1 0.0 3.6 0.0 2.7
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2nd-Term Q (Q2), veh/ln 0.0 0.2 0.0 0.1 0.0 0.2 0.0 0.2
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 3.6 0.0 2.2 0.0 3.8 0.0 2.9
%ile Storage Ratio (RQ%) 0.00 0.09 0.00 0.07 0.00 0.20 0.00 0.13
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 278 0 185 0 303 0 210
Grp Sat Flow (s), veh/h/ln 0 1822 0 1781 0 1782 0 1658
Q Serve Time (g_s), s 0.0 6.9 0.0 4.5 0.0 7.4 0.0 5.8
Cycle Q Clear Time (g_c), s 0.0 6.9 0.0 4.5 0.0 7.4 0.0 5.8
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.13 0.00 0.26 0.00 0.26 0.00 0.70
Lane Grp Cap (c), veh/h 0 398 0 384 0 472 0 315
V/C Ratio (X) 0.00 0.70 0.00 0.48 0.00 0.64 0.00 0.67
Avail Cap (c_a), veh/h 0 592 0 578 0 687 0 538
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 17.8 0.0 16.9 0.0 16.0 0.0 18.5
Incr Delay (d2), s/veh 0.0 2.2 0.0 0.9 0.0 1.5 0.0 2.5
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 20.0 0.0 17.9 0.0 17.5 0.0 21.0
1st-Term Q (Q1), veh/ln 0.0 3.5 0.0 2.2 0.0 3.6 0.0 2.6
2nd-Term Q (Q2), veh/ln 0.0 0.2 0.0 0.1 0.0 0.2 0.0 0.2
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 3.7 0.0 2.3 0.0 3.8 0.0 2.8
%ile Storage Ratio (RQ%) 0.00 0.09 0.00 0.08 0.00 0.20 0.00 0.13
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 18.1
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 78 302 46 38 266 140 84 486 33 188 498 74
Future Volume (veh/h) 78 302 46 38 266 140 84 486 33 188 498 74
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, 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
Work Zone On Approach No No No No
Lanes Open During Work Zone
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 82 318 48 40 280 147 88 512 35 198 524 78
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 338 668 100 349 432 220 366 736 50 422 820 122
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
Prop Arrive On Green 0.07 0.22 0.22 0.04 0.19 0.19 0.07 0.22 0.22 0.12 0.26 0.26
Unsig. Movement Delay
Ln Grp Delay, s/veh 14.9 17.8 17.8 15.1 20.5 20.9 13.7 20.0 20.0 13.7 17.5 17.5
Ln Grp LOS B B B B C C B B B B B B
Approach Vol, veh/h 448 467 635 800
Approach Delay, s/veh 17.3 20.2 19.1 16.5
Approach LOS B C B B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Case No 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phs Duration (G+Y+Rc), s 10.8 15.7 7.1 15.6 8.5 18.0 8.4 14.3
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green (Gmax), s 8.0 16.0 5.0 16.0 5.0 19.0 5.0 16.0
Max Allow Headway (MAH), s 3.8 5.1 3.8 5.2 3.8 5.2 3.8 5.2
Max Q Clear (g_c+l1), s 6.1 8.9 2.9 6.5 3.8 9.4 3.8 7.8
Green Ext Time (g_e), s 0.1 1.8 0.0 1.4 0.0 2.5 0.0 1.6
Prob of Phs Call (p_c) 0.93 1.00 0.42 1.00 0.70 1.00 0.67 1.00
Prob of Max Out (p_x) 1.00 0.62 1.00 0.22 1.00 0.38 1.00 0.41

Left-Turn Movement Data
Assigned Mvmt 1 3 5 7
Mvmt Sat Flow, veh/h 1781 1781 1781 1781

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 3376 3100 3104 2276

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 230 463 460 1162

Left Lane Group Data
Assigned Mvmt 1 0 3 0 5 0 7 0
Lane Assignment L (Pr/Pm) L (Pr/Pm) L (Pr/Pm) L (Pr/Pm)
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Lanes in Grp 1 0 1 0 1 0 1 0
Grp Vol (v), veh/h 198 0 40 0 88 0 82 0
Grp Sat Flow (s), veh/h/ln 1781 0 1781 0 1781 0 1781 0
Q Serve Time (g_s), s 4.1 0.0 0.9 0.0 1.8 0.0 1.8 0.0
Cycle Q Clear Time (g_c), s 4.1 0.0 0.9 0.0 1.8 0.0 1.8 0.0
Perm LT Sat Flow (s_l), veh/h/ln 860 0 1016 0 817 0 961 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 10.7 0.0 9.3 0.0 10.7 0.0 9.3 0.0
Perm LT Serve Time (g_u), s 3.8 0.0 6.1 0.0 5.6 0.0 3.6 0.0
Perm LT Q Serve Time (g_ps), s 2.1 0.0 0.1 0.0 0.6 0.0 0.5 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Lane Grp Cap (c), veh/h 422 0 349 0 366 0 338 0
V/C Ratio (X) 0.47 0.00 0.11 0.00 0.24 0.00 0.24 0.00
Avail Cap (c_a), veh/h 503 0 454 0 421 0 397 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Uniform Delay (d1), s/veh 12.9 0.0 14.9 0.0 13.4 0.0 14.6 0.0
Incr Delay (d2), s/veh 0.8 0.0 0.1 0.0 0.3 0.0 0.4 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 13.7 0.0 15.1 0.0 13.7 0.0 14.9 0.0
1st-Term Q (Q1), veh/ln 1.3 0.0 0.3 0.0 0.6 0.0 0.6 0.0
2nd-Term Q (Q2), veh/ln 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
%ile Back of Q (50%), veh/ln 1.4 0.0 0.3 0.0 0.6 0.0 0.6 0.0
%ile Storage Ratio (RQ%) 0.60 0.00 0.07 0.00 0.20 0.00 0.15 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 269 0 181 0 299 0 217
Grp Sat Flow (s), veh/h/ln 0 1777 0 1777 0 1777 0 1777
Q Serve Time (g_s), s 0.0 6.9 0.0 4.4 0.0 7.3 0.0 5.5
Cycle Q Clear Time (g_c), s 0.0 6.9 0.0 4.4 0.0 7.3 0.0 5.5
Lane Grp Cap (c), veh/h 0 387 0 383 0 470 0 337
V/C Ratio (X) 0.00 0.69 0.00 0.47 0.00 0.64 0.00 0.64
Avail Cap (c_a), veh/h 0 578 0 578 0 686 0 578
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 17.7 0.0 16.9 0.0 16.0 0.0 18.4
Incr Delay (d2), s/veh 0.0 2.2 0.0 0.9 0.0 1.4 0.0 2.1
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 20.0 0.0 17.8 0.0 17.5 0.0 20.5
1st-Term Q (Q1), veh/ln 0.0 2.4 0.0 1.5 0.0 2.5 0.0 2.0
2nd-Term Q (Q2), veh/ln 0.0 0.2 0.0 0.1 0.0 0.2 0.0 0.2
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions

 5:00 pm  Baseline Synchro 10 Report
Page 34

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 2.6 0.0 1.6 0.0 2.7 0.0 2.2
%ile Storage Ratio (RQ%) 0.00 0.07 0.00 0.06 0.00 0.14 0.00 0.10
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 278 0 185 0 303 0 210
Grp Sat Flow (s), veh/h/ln 0 1829 0 1787 0 1787 0 1661
Q Serve Time (g_s), s 0.0 6.9 0.0 4.5 0.0 7.4 0.0 5.8
Cycle Q Clear Time (g_c), s 0.0 6.9 0.0 4.5 0.0 7.4 0.0 5.8
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.13 0.00 0.26 0.00 0.26 0.00 0.70
Lane Grp Cap (c), veh/h 0 399 0 385 0 472 0 315
V/C Ratio (X) 0.00 0.70 0.00 0.48 0.00 0.64 0.00 0.67
Avail Cap (c_a), veh/h 0 595 0 581 0 690 0 540
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 17.7 0.0 16.9 0.0 16.0 0.0 18.5
Incr Delay (d2), s/veh 0.0 2.2 0.0 0.9 0.0 1.5 0.0 2.4
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 20.0 0.0 17.8 0.0 17.5 0.0 20.9
1st-Term Q (Q1), veh/ln 0.0 2.5 0.0 1.6 0.0 2.5 0.0 1.9
2nd-Term Q (Q2), veh/ln 0.0 0.2 0.0 0.1 0.0 0.2 0.0 0.2
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 2.7 0.0 1.7 0.0 2.7 0.0 2.1
%ile Storage Ratio (RQ%) 0.00 0.07 0.00 0.06 0.00 0.15 0.00 0.10
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 18.1
HCM 6th LOS B
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5.3.c
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Lanes, Volumes, Timings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 349 330 0 0 153 69 139 1128 84 0 0 0
Future Volume (vph) 349 330 0 0 153 69 139 1128 84 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 150 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 0.91 0.91 0.91 1.00 1.00 1.00
Frt 0.953 0.991
Flt Protected 0.950 0.995 0.995
Satd. Flow (prot) 1681 1761 0 0 3373 0 0 5014 0 0 0 0
Flt Permitted 0.141 0.545 0.995
Satd. Flow (perm) 250 964 0 0 3373 0 0 5014 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 69 11
Link Speed (mph) 35 35 35 35
Link Distance (ft) 287 1031 475 520
Travel Time (s) 5.6 20.1 9.3 10.1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 367 347 0 0 161 73 146 1187 88 0 0 0
Shared Lane Traffic (%) 10%
Lane Group Flow (vph) 330 384 0 0 234 0 0 1421 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm NA
Protected Phases 15 15 5 6 6 8 7
Permitted Phases 15 5 6 8 7
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Lanes, Volumes, Timings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 2

Lane Group Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 1 2 3 4 5 7 8 11
Permitted Phases
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Lanes, Volumes, Timings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 15 15 5 6 6 8 7 8 7
Switch Phase
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 10.0 23.0
Total Split (s) 24.4 24.1
Total Split (%) 25.7% 25.4%
Maximum Green (s) 19.4 19.1
Yellow Time (s) 3.5 3.5
All-Red Time (s) 1.5 1.5
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
Walk Time (s) 7.0
Flash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 47.3 47.3 19.1 28.2
Actuated g/C Ratio 0.50 0.50 0.20 0.30
v/c Ratio 0.79 0.60 0.32 0.95
Control Delay 24.5 10.5 24.0 47.2
Queue Delay 1.6 0.2 0.0 0.0
Total Delay 26.2 10.7 24.0 47.2
LOS C B C D
Approach Delay 17.8 24.0 47.2
Approach LOS B C D

Intersection Summary
Area Type: Other
Cycle Length: 95
Actuated Cycle Length: 95
Natural Cycle: 95
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 36.0 Intersection LOS: D
Intersection Capacity Utilization 90.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: IH610 NBFR & Fournace
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Lanes, Volumes, Timings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 4

Lane Group Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Detector Phase
Switch Phase
Minimum Initial (s) 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 14.5 22.5 9.5 22.5 9.5 9.5 22.5 9.5
Total Split (s) 14.6 23.3 9.5 24.4 13.8 9.5 23.2 23.2
Total Split (%) 15% 25% 10% 26% 15% 10% 24% 24%
Maximum Green (s) 10.1 18.8 5.0 19.9 9.3 5.0 18.7 18.7
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Phasings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 5

Lane Group EBL EBT WBT NBT Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Protected Phases 15 15 5 6 6 8 7 1 2 3 4 5 7 8 11
Permitted Phases 15 5 6
Minimum Initial (s) 5.0 5.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 10.0 23.0 14.5 22.5 9.5 22.5 9.5 9.5 22.5 9.5
Total Split (s) 24.4 24.1 14.6 23.3 9.5 24.4 13.8 9.5 23.2 23.2
Total Split (%) 25.7% 25.4% 15% 25% 10% 26% 15% 10% 24% 24%
Maximum Green (s) 19.4 19.1 10.1 18.8 5.0 19.9 9.3 5.0 18.7 18.7
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 19.4 19.1 10.1 18.8 5.0 19.9 9.3 5.0 18.7 18.7
90th %ile Term Code Max Hold Max Max Max Max Max Max Max Hold
70th %ile Green (s) 19.4 19.1 10.1 18.8 5.0 19.9 9.3 5.0 18.7 18.7
70th %ile Term Code Max Hold Max Max Max Max Max Max Max Hold
50th %ile Green (s) 19.4 19.1 10.1 18.8 5.0 19.9 9.3 5.0 18.7 18.7
50th %ile Term Code Max Hold Max Max Max Max Max Max Max Hold
30th %ile Green (s) 19.4 19.0 10.0 18.8 5.0 19.9 9.3 5.0 18.7 18.7
30th %ile Term Code Hold Hold Min Hold Max Max Max Max Max Hold
10th %ile Green (s) 19.4 19.0 10.0 18.8 5.0 19.9 9.3 5.0 18.7 18.7
10th %ile Term Code Hold Hold Min Hold Max Max Max Max Max Hold

Intersection Summary
Cycle Length: 95
Actuated Cycle Length: 95
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 95
70th %ile Actuated Cycle: 95
50th %ile Actuated Cycle: 95
30th %ile Actuated Cycle: 94.9
10th %ile Actuated Cycle: 94.9
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Queues 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 6

Lane Group EBL EBT WBT NBT
Lane Group Flow (vph) 330 384 234 1421
v/c Ratio 0.79 0.60 0.32 0.95
Control Delay 24.5 10.5 24.0 47.2
Queue Delay 1.6 0.2 0.0 0.0
Total Delay 26.2 10.7 24.0 47.2
Queue Length 50th (ft) 122 98 44 304
Queue Length 95th (ft) #280 167 78 #404
Internal Link Dist (ft) 207 951 395
Turn Bay Length (ft)
Base Capacity (vph) 416 642 733 1496
Starvation Cap Reductn 21 25 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.84 0.62 0.32 0.95

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 349 330 0 0 153 69 139 1128 84 0 0 0
Future Volume (vph) 349 330 0 0 153 69 139 1128 84 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.5
Lane Util. Factor 0.95 0.95 0.95 0.91
Frt 1.00 1.00 0.95 0.99
Flt Protected 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1681 1761 3374 5012
Flt Permitted 0.14 0.55 1.00 0.99
Satd. Flow (perm) 249 965 3374 5012
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 367 347 0 0 161 73 146 1187 88 0 0 0
RTOR Reduction (vph) 0 0 0 0 55 0 0 8 0 0 0 0
Lane Group Flow (vph) 330 384 0 0 179 0 0 1413 0 0 0 0
Turn Type pm+pt NA NA Perm NA
Protected Phases 15 15 5 6 6 8 7
Permitted Phases 15 5 6 8 7
Actuated Green, G (s) 47.8 47.8 19.1 28.2
Effective Green, g (s) 47.8 47.8 19.1 28.2
Actuated g/C Ratio 0.50 0.50 0.20 0.30
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 417 648 678 1487
v/s Ratio Prot c0.16 0.12 0.05
v/s Ratio Perm c0.24 0.18 0.28
v/c Ratio 0.79 0.59 0.26 0.95
Uniform Delay, d1 32.3 16.7 32.0 32.7
Progression Factor 0.44 0.52 1.00 1.00
Incremental Delay, d2 8.3 1.2 0.2 13.4
Delay (s) 22.6 9.9 32.2 46.1
Level of Service C A C D
Approach Delay (s) 15.8 32.2 46.1 0.0
Approach LOS B C D A

Intersection Summary
HCM 2000 Control Delay 35.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 95.0 Sum of lost time (s) 27.5
Intersection Capacity Utilization 90.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 8

HCM 2010 methodology does not support clustered intersections.
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 9

HCM 6th Edition methodology does not support clustered intersections.
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Lanes, Volumes, Timings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 10

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 411 358 89 203 0 0 0 0 270 1170 280
Future Volume (vph) 0 411 358 89 203 0 0 0 0 270 1170 280
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 150 0 0 0 0 0 0
Storage Lanes 0 1 1 0 0 0 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91
Frt 0.850 0.971
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 3539 1583 1770 1863 0 0 0 0 1770 4938 0
Flt Permitted 0.503 0.950
Satd. Flow (perm) 0 3539 1583 937 1863 0 0 0 0 1770 4938 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 373 61
Link Speed (mph) 35 35 35 40
Link Distance (ft) 593 287 471 347
Travel Time (s) 11.6 5.6 9.2 5.9
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 0 428 373 93 211 0 0 0 0 281 1219 292
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 428 373 93 211 0 0 0 0 281 1511 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 2 1 1 2 1 2
Detector Template Thru Right Left Thru Left Thru
Leading Detector (ft) 100 20 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type NA Perm pm+pt NA Perm NA
Protected Phases 2 1 1 11 2 4 3
Permitted Phases 2 1 11 2 4 3
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Lanes, Volumes, Timings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 11

Lane Group Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø11 Ø15
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 3 4 5 6 7 8 11 15
Permitted Phases
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Lanes, Volumes, Timings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 2 2 1 1 11 2 4 3 4 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0
Minimum Split (s) 22.5 22.5 14.5
Total Split (s) 23.3 23.3 14.6
Total Split (%) 24.5% 24.5% 15.4%
Maximum Green (s) 18.8 18.8 10.1
Yellow Time (s) 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5
Lead/Lag Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 18.8 18.8 52.1 56.6 29.4 29.4
Actuated g/C Ratio 0.20 0.20 0.55 0.60 0.31 0.31
v/c Ratio 0.61 0.61 0.15 0.19 0.51 0.96
Control Delay 39.0 8.4 2.5 2.9 30.9 47.0
Queue Delay 0.2 0.0 0.0 1.5 0.2 0.0
Total Delay 39.2 8.4 2.5 4.4 31.1 47.0
LOS D A A A C D
Approach Delay 24.9 3.8 44.5
Approach LOS C A D

Intersection Summary
Area Type: Other
Cycle Length: 95
Actuated Cycle Length: 95
Natural Cycle: 95
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 34.8 Intersection LOS: C
Intersection Capacity Utilization 90.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     2: Fournace & IH610 SBFR
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Lanes, Volumes, Timings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 13

Lane Group Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø11 Ø15
Detector Phase
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 9.5 23.0 9.5 22.5 9.5 10.0
Total Split (s) 9.5 24.4 13.8 24.1 9.5 23.2 23.2 24.4
Total Split (%) 10% 26% 15% 25% 10% 24% 24% 26%
Maximum Green (s) 5.0 19.9 9.3 19.1 5.0 18.7 18.7 19.4
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.5 1.0 1.0 1.0 1.5
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Phasings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 14

Lane Group EBT EBR WBL WBT SBL SBT Ø3 Ø4 Ø5 Ø6 Ø7 Ø8
Protected Phases 2 1 1 11 2 4 3 3 4 5 6 7 8
Permitted Phases 2 1 11 2 4 3
Minimum Initial (s) 10.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 14.5 9.5 22.5 9.5 23.0 9.5 22.5
Total Split (s) 23.3 23.3 14.6 9.5 24.4 13.8 24.1 9.5 23.2
Total Split (%) 24.5% 24.5% 15.4% 10% 26% 15% 25% 10% 24%
Maximum Green (s) 18.8 18.8 10.1 5.0 19.9 9.3 19.1 5.0 18.7
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.5 1.0 1.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
90th %ile Green (s) 18.8 18.8 10.1 5.0 19.9 9.3 19.1 5.0 18.7
90th %ile Term Code Max Max Max Max Max Max Hold Max Max
70th %ile Green (s) 18.8 18.8 10.1 5.0 19.9 9.3 19.1 5.0 18.7
70th %ile Term Code Max Max Max Max Max Max Hold Max Max
50th %ile Green (s) 18.8 18.8 10.1 5.0 19.9 9.3 19.1 5.0 18.7
50th %ile Term Code Max Max Max Max Max Max Hold Max Max
30th %ile Green (s) 18.8 18.8 10.0 5.0 19.9 9.3 19.0 5.0 18.7
30th %ile Term Code Hold Hold Min Max Max Max Hold Max Max
10th %ile Green (s) 18.8 18.8 10.0 5.0 19.9 9.3 19.0 5.0 18.7
10th %ile Term Code Hold Hold Min Max Max Max Hold Max Max

Intersection Summary
Cycle Length: 95
Actuated Cycle Length: 95
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 95
70th %ile Actuated Cycle: 95
50th %ile Actuated Cycle: 95
30th %ile Actuated Cycle: 94.9
10th %ile Actuated Cycle: 94.9
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Phasings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 15

Lane Group Ø11 Ø15
Protected Phases 11 15
Permitted Phases
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 9.5 10.0
Total Split (s) 23.2 24.4
Total Split (%) 24% 26%
Maximum Green (s) 18.7 19.4
Yellow Time (s) 3.5 3.5
All-Red Time (s) 1.0 1.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Minimum Gap (s) 3.0 3.0
Time Before Reduce (s) 0.0 0.0
Time To Reduce (s) 0.0 0.0
Recall Mode None None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
90th %ile Green (s) 18.7 19.4
90th %ile Term Code Hold Max
70th %ile Green (s) 18.7 19.4
70th %ile Term Code Hold Max
50th %ile Green (s) 18.7 19.4
50th %ile Term Code Hold Max
30th %ile Green (s) 18.7 19.4
30th %ile Term Code Hold Hold
10th %ile Green (s) 18.7 19.4
10th %ile Term Code Hold Hold

Intersection Summary
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Queues 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 16

Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 428 373 93 211 281 1511
v/c Ratio 0.61 0.61 0.15 0.19 0.51 0.96
Control Delay 39.0 8.4 2.5 2.9 30.9 47.0
Queue Delay 0.2 0.0 0.0 1.5 0.2 0.0
Total Delay 39.2 8.4 2.5 4.4 31.1 47.0
Queue Length 50th (ft) 124 0 3 8 138 315
Queue Length 95th (ft) 175 77 m3 m7 218 #421
Internal Link Dist (ft) 513 207 267
Turn Bay Length (ft) 150
Base Capacity (vph) 700 612 602 1074 547 1570
Starvation Cap Reductn 0 0 0 681 0 0
Spillback Cap Reductn 25 0 0 0 28 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.61 0.15 0.54 0.54 0.96

Intersection Summary
#    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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HCM Signalized Intersection Capacity Analysis 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 411 358 89 203 0 0 0 0 270 1170 280
Future Volume (vph) 0 411 358 89 203 0 0 0 0 270 1170 280
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 1863 1770 4938
Flt Permitted 1.00 1.00 0.50 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 936 1863 1770 4938
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 0 428 373 93 211 0 0 0 0 281 1219 292
RTOR Reduction (vph) 0 0 299 0 0 0 0 0 0 0 42 0
Lane Group Flow (vph) 0 428 74 93 211 0 0 0 0 281 1469 0
Turn Type NA Perm pm+pt NA Perm NA
Protected Phases 2 1 1 11 2 4 3
Permitted Phases 2 1 11 2 4 3
Actuated Green, G (s) 18.8 18.8 52.1 56.6 29.4 29.4
Effective Green, g (s) 18.8 18.8 52.1 56.6 29.4 29.4
Actuated g/C Ratio 0.20 0.20 0.55 0.60 0.31 0.31
Clearance Time (s) 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 700 313 601 1109 547 1528
v/s Ratio Prot c0.12 0.02 c0.11 c0.30
v/s Ratio Perm 0.05 0.07 0.16
v/c Ratio 0.61 0.24 0.15 0.19 0.51 0.96
Uniform Delay, d1 34.8 32.1 10.2 8.8 26.9 32.2
Progression Factor 1.00 1.00 0.25 0.30 1.00 1.00
Incremental Delay, d2 1.6 0.4 0.1 0.1 0.8 14.8
Delay (s) 36.4 32.4 2.6 2.7 27.7 47.0
Level of Service D C A A C D
Approach Delay (s) 34.5 2.6 0.0 44.0
Approach LOS C A A D

Intersection Summary
HCM 2000 Control Delay 37.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 95.0 Sum of lost time (s) 27.5
Intersection Capacity Utilization 90.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 18

HCM 2010 methodology does not support clustered intersections.
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 19

HCM 6th Edition methodology does not support clustered intersections.

5.3.c

Packet Pg. 270

A
tt

ac
h

m
en

t:
 1

00
11

8-
48

00
 F

o
u

rn
ac

e 
O

ff
ic

e 
T

ra
ff

ic
 A

n
al

ys
is

 v
1.

1 
 (

27
08

 :
 C

o
n

si
d

er
at

io
n

-4
80

0 
F

o
u

rn
ac

e-
P

ar
ki

n
g

 G
ar

ag
e)



Lanes, Volumes, Timings 2018 PM Peak Hour
4: Anderson & Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 20

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 751 31 2 481 5 18
Future Volume (vph) 751 31 2 481 5 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.994 0.892
Flt Protected 0.990
Satd. Flow (prot) 3518 0 0 3539 1645 0
Flt Permitted 0.990
Satd. Flow (perm) 3518 0 0 3539 1645 0
Link Speed (mph) 35 35 30
Link Distance (ft) 250 440 473
Travel Time (s) 4.9 8.6 10.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 816 34 2 523 5 20
Shared Lane Traffic (%)
Lane Group Flow (vph) 850 0 0 525 25 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 31.7% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak Hour
4: Anderson & Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 21

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 751 31 2 481 5 18
Future Volume (Veh/h) 751 31 2 481 5 18
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) 816 34 2 523 5 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1311 1033
pX, platoon unblocked 0.96 0.96 0.96
vC, conflicting volume 850 1098 425
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 767 1025 326
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 98 97
cM capacity (veh/h) 811 222 645

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 544 306 176 349 25
Volume Left 0 0 2 0 5
Volume Right 0 34 0 0 20
cSH 1700 1700 811 1700 467
Volume to Capacity 0.32 0.18 0.00 0.21 0.05
Queue Length 95th (ft) 0 0 0 0 4
Control Delay (s) 0.0 0.0 0.1 0.0 13.1
Lane LOS A B
Approach Delay (s) 0.0 0.0 13.1
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 31.7% ICU Level of Service A
Analysis Period (min) 15
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HCM 2010 TWSC 2018 PM Peak Hour
4: Anderson & Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 22

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 751 31 2 481 5 18
Future Vol, veh/h 751 31 2 481 5 18
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
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 816 34 2 523 5 20
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 850 0 1099 425
          Stage 1 - - - - 833 -
          Stage 2 - - - - 266 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 784 - 207 578
          Stage 1 - - - - 387 -
          Stage 2 - - - - 754 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 784 - 206 578
Mov Cap-2 Maneuver - - - - 206 -
          Stage 1 - - - - 385 -
          Stage 2 - - - - 754 -
 

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 415 - - 784 -
HCM Lane V/C Ratio 0.06 - - 0.003 -
HCM Control Delay (s) 14.2 - - 9.6 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.2 - - 0 -

5.3.c
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HCM 6th TWSC 2018 PM Peak Hour
4: Anderson & Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 23

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 751 31 2 481 5 18
Future Vol, veh/h 751 31 2 481 5 18
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
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 816 34 2 523 5 20
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 850 0 1099 425
          Stage 1 - - - - 833 -
          Stage 2 - - - - 266 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 784 - 207 578
          Stage 1 - - - - 387 -
          Stage 2 - - - - 754 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 784 - 206 578
Mov Cap-2 Maneuver - - - - 206 -
          Stage 1 - - - - 385 -
          Stage 2 - - - - 754 -
 

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 415 - - 784 -
HCM Lane V/C Ratio 0.06 - - 0.003 -
HCM Control Delay (s) 14.2 - - 9.6 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.2 - - 0 -

5.3.c
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Lanes, Volumes, Timings 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 24

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 84 505 33 65 302 122 45 525 92 177 292 110
Future Volume (vph) 84 505 33 65 302 122 45 525 92 177 292 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 110 150 110 150 80 150 60 150
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.991 0.957 0.978 0.959
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3507 0 1770 3387 0 1770 3461 0 1770 3394 0
Flt Permitted 0.411 0.362 0.505 0.236
Satd. Flow (perm) 766 3507 0 674 3387 0 941 3461 0 440 3394 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 90 29 83
Link Speed (mph) 35 35 35 35
Link Distance (ft) 795 621 1051 547
Travel Time (s) 15.5 12.1 20.5 10.7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 88 532 35 68 318 128 47 553 97 186 307 116
Shared Lane Traffic (%)
Lane Group Flow (vph) 88 567 0 68 446 0 47 650 0 186 423 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
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Lanes, Volumes, Timings 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 25

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 4.0 5.0 4.0 5.0 4.0 5.0 4.0
Minimum Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 10.0 21.0
Total Split (s) 10.0 22.0 10.0 22.0 10.0 21.0 12.0 23.0
Total Split (%) 15.4% 33.8% 15.4% 33.8% 15.4% 32.3% 18.5% 35.4%
Maximum Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Min None Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 18.7 16.1 17.7 14.2 18.6 15.0 22.0 18.4
Actuated g/C Ratio 0.33 0.29 0.32 0.25 0.33 0.27 0.39 0.33
v/c Ratio 0.25 0.56 0.21 0.48 0.12 0.69 0.53 0.36
Control Delay 14.0 21.0 13.6 17.6 11.8 24.2 18.0 14.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.0 21.0 13.6 17.6 11.8 24.2 18.0 14.5
LOS B C B B B C B B
Approach Delay 20.1 17.1 23.3 15.6
Approach LOS C B C B

Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 55.9
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 19.3 Intersection LOS: B
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     6: S Rice & Gulfton/Fournace
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Phasings 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 26

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Minimum Initial (s) 5.0 4.0 5.0 4.0 5.0 4.0 5.0 4.0
Minimum Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 10.0 21.0
Total Split (s) 10.0 22.0 10.0 22.0 10.0 21.0 12.0 23.0
Total Split (%) 15.4% 33.8% 15.4% 33.8% 15.4% 32.3% 18.5% 35.4%
Maximum Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None Min None Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
90th %ile Term Code Max Max Max Hold Max Max Max Hold
70th %ile Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
70th %ile Term Code Max Max Max Hold Max Max Max Hold
50th %ile Green (s) 5.0 16.0 5.0 16.0 5.0 16.0 7.0 18.0
50th %ile Term Code Max Gap Max Hold Max Max Max Hold
30th %ile Green (s) 5.0 20.0 0.0 10.0 0.0 14.5 7.0 26.5
30th %ile Term Code Max Hold Skip Gap Skip Gap Max Hold
10th %ile Green (s) 0.0 9.2 0.0 9.2 0.0 9.9 0.0 9.9
10th %ile Term Code Skip Gap Skip Hold Skip Gap Skip Hold

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 55.9
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 65
70th %ile Actuated Cycle: 65
50th %ile Actuated Cycle: 64
30th %ile Actuated Cycle: 56.5
10th %ile Actuated Cycle: 29.1

5.3.c

Packet Pg. 277

A
tt

ac
h

m
en

t:
 1

00
11

8-
48

00
 F

o
u

rn
ac

e 
O

ff
ic

e 
T

ra
ff

ic
 A

n
al

ys
is

 v
1.

1 
 (

27
08

 :
 C

o
n

si
d

er
at

io
n

-4
80

0 
F

o
u

rn
ac

e-
P

ar
ki

n
g

 G
ar

ag
e)



Queues 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 27

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 88 567 68 446 47 650 186 423
v/c Ratio 0.25 0.56 0.21 0.48 0.12 0.69 0.53 0.36
Control Delay 14.0 21.0 13.6 17.6 11.8 24.2 18.0 14.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.0 21.0 13.6 17.6 11.8 24.2 18.0 14.5
Queue Length 50th (ft) 21 101 16 61 10 116 43 55
Queue Length 95th (ft) 45 150 37 100 27 174 #86 93
Internal Link Dist (ft) 715 541 971 467
Turn Bay Length (ft) 110 110 80 60
Base Capacity (vph) 355 1217 321 1193 393 1110 356 1356
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.47 0.21 0.37 0.12 0.59 0.52 0.31

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 28

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 84 505 33 65 302 122 45 525 92 177 292 110
Future Volume (vph) 84 505 33 65 302 122 45 525 92 177 292 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.99 1.00 0.96 1.00 0.98 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3506 1770 3387 1770 3460 1770 3394
Flt Permitted 0.41 1.00 0.36 1.00 0.51 1.00 0.24 1.00
Satd. Flow (perm) 766 3506 673 3387 941 3460 440 3394
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 88 532 35 68 318 128 47 553 97 186 307 116
RTOR Reduction (vph) 0 7 0 0 67 0 0 21 0 0 57 0
Lane Group Flow (vph) 88 560 0 68 379 0 47 629 0 186 366 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 19.7 16.1 17.7 15.1 18.6 16.0 23.4 18.4
Effective Green, g (s) 19.7 16.1 17.7 15.1 18.6 16.0 23.4 18.4
Actuated g/C Ratio 0.33 0.27 0.30 0.25 0.31 0.27 0.39 0.31
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 313 945 247 856 329 927 283 1046
v/s Ratio Prot c0.02 c0.16 0.01 0.11 0.01 0.18 c0.05 0.11
v/s Ratio Perm 0.08 0.07 0.04 c0.20
v/c Ratio 0.28 0.59 0.28 0.44 0.14 0.68 0.66 0.35
Uniform Delay, d1 14.2 18.9 15.4 18.8 14.5 19.5 13.0 16.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.0 0.6 0.4 0.2 2.0 5.4 0.2
Delay (s) 14.7 19.9 16.0 19.1 14.7 21.5 18.4 16.2
Level of Service B B B B B C B B
Approach Delay (s) 19.2 18.7 21.1 16.9
Approach LOS B B C B

Intersection Summary
HCM 2000 Control Delay 19.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 59.7 Sum of lost time (s) 20.0
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

5.3.c
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 29

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 84 505 33 65 302 122 45 525 92 177 292 110
Future Volume (veh/h) 84 505 33 65 302 122 45 525 92 177 292 110
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, 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 1900 1863 1863 1900
Adj Flow Rate, veh/h 88 532 35 68 318 128 47 553 97 186 307 116
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 342 740 49 301 523 206 411 724 127 378 760 281
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
Prop Arrive On Green 0.07 0.22 0.22 0.06 0.21 0.21 0.05 0.24 0.24 0.11 0.30 0.30
Ln Grp Delay, s/veh 15.4 21.8 21.8 15.7 20.7 20.9 14.1 24.0 24.2 14.7 15.4 15.5
Ln Grp LOS B C C B C C B C C B B B
Approach Vol, veh/h 655 514 697 609
Approach Delay, s/veh 21.0 20.1 23.4 15.2
Approach LOS C C C B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Case No 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phs Duration (G+Y+Rc), s 10.7 17.9 8.2 16.8 7.5 21.1 8.6 16.3
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green (Gmax), s 7.0 16.0 5.0 17.0 5.0 18.0 5.0 17.0
Max Allow Headway (MAH), s 3.8 5.2 3.8 5.1 3.8 5.2 3.8 5.2
Max Q Clear (g_c+l1), s 6.1 11.2 3.6 9.8 3.0 7.3 4.0 8.4
Green Ext Time (g_e), s 0.0 1.7 0.0 1.9 0.0 1.8 0.0 1.7
Prob of Phs Call (p_c) 0.94 1.00 0.64 1.00 0.50 1.00 0.73 1.00
Prob of Max Out (p_x) 1.00 1.00 1.00 0.62 1.00 0.19 1.00 0.37

Left-Turn Movement Data
Assigned Mvmt 1 3 5 7
Mvmt Sat Flow, veh/h 1774 1774 1774 1774

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 3013 3372 2530 2481

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 527 221 937 979

Left Lane Group Data
Assigned Mvmt 1 0 3 0 5 0 7 0
Lane Assignment (Pr/Pm) (Pr/Pm) (Pr/Pm) (Pr/Pm)
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 30

Lanes in Grp 1 0 1 0 1 0 1 0
Grp Vol (v), veh/h 186 0 68 0 47 0 88 0
Grp Sat Flow (s), veh/h/ln 1774 0 1774 0 1774 0 1774 0
Q Serve Time (g_s), s 4.1 0.0 1.6 0.0 1.0 0.0 2.0 0.0
Cycle Q Clear Time (g_c), s 4.1 0.0 1.6 0.0 1.0 0.0 2.0 0.0
Perm LT Sat Flow (s_l), veh/h/ln 778 0 841 0 960 0 940 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 13.1 0.0 11.3 0.0 12.9 0.0 11.3 0.0
Perm LT Serve Time (g_u), s 3.7 0.0 3.9 0.0 10.8 0.0 4.9 0.0
Perm LT Q Serve Time (g_ps), s 2.9 0.0 0.6 0.0 0.1 0.0 0.7 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Lane Grp Cap (c), veh/h 378 0 301 0 411 0 342 0
V/C Ratio (X) 0.49 0.00 0.23 0.00 0.11 0.00 0.26 0.00
Avail Cap (c_a), veh/h 420 0 362 0 494 0 387 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Uniform Delay (d1), s/veh 13.7 0.0 15.4 0.0 14.0 0.0 15.1 0.0
Incr Delay (d2), s/veh 1.0 0.0 0.4 0.0 0.1 0.0 0.4 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 14.7 0.0 15.7 0.0 14.1 0.0 15.4 0.0
1st-Term Q (Q1), veh/ln 1.9 0.0 0.7 0.0 0.5 0.0 1.0 0.0
2nd-Term Q (Q2), veh/ln 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
%ile Back of Q (50%), veh/ln 2.0 0.0 0.8 0.0 0.5 0.0 1.0 0.0
%ile Storage Ratio (RQ%) 0.85 0.00 0.18 0.00 0.17 0.00 0.23 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 324 0 279 0 213 0 225
Grp Sat Flow (s), veh/h/ln 0 1770 0 1770 0 1770 0 1770
Q Serve Time (g_s), s 0.0 9.1 0.0 7.8 0.0 5.1 0.0 6.2
Cycle Q Clear Time (g_c), s 0.0 9.1 0.0 7.8 0.0 5.1 0.0 6.2
Lane Grp Cap (c), veh/h 0 425 0 389 0 531 0 373
V/C Ratio (X) 0.00 0.76 0.00 0.72 0.00 0.40 0.00 0.60
Avail Cap (c_a), veh/h 0 529 0 562 0 595 0 562
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 18.9 0.0 19.3 0.0 14.9 0.0 19.1
Incr Delay (d2), s/veh 0.0 5.1 0.0 2.5 0.0 0.5 0.0 1.6
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 24.0 0.0 21.8 0.0 15.4 0.0 20.7
1st-Term Q (Q1), veh/ln 0.0 4.4 0.0 3.8 0.0 2.5 0.0 3.0
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 31

2nd-Term Q (Q2), veh/ln 0.0 0.6 0.0 0.3 0.0 0.1 0.0 0.2
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 5.0 0.0 4.1 0.0 2.6 0.0 3.2
%ile Storage Ratio (RQ%) 0.00 0.13 0.00 0.14 0.00 0.14 0.00 0.15
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 326 0 288 0 210 0 221
Grp Sat Flow (s), veh/h/ln 0 1770 0 1824 0 1697 0 1690
Q Serve Time (g_s), s 0.0 9.2 0.0 7.8 0.0 5.3 0.0 6.4
Cycle Q Clear Time (g_c), s 0.0 9.2 0.0 7.8 0.0 5.3 0.0 6.4
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.30 0.00 0.12 0.00 0.55 0.00 0.58
Lane Grp Cap (c), veh/h 0 425 0 400 0 510 0 356
V/C Ratio (X) 0.00 0.77 0.00 0.72 0.00 0.41 0.00 0.62
Avail Cap (c_a), veh/h 0 529 0 579 0 571 0 537
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 18.9 0.0 19.4 0.0 15.0 0.0 19.2
Incr Delay (d2), s/veh 0.0 5.3 0.0 2.4 0.0 0.5 0.0 1.8
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 24.2 0.0 21.8 0.0 15.5 0.0 20.9
1st-Term Q (Q1), veh/ln 0.0 4.4 0.0 3.9 0.0 2.5 0.0 2.9
2nd-Term Q (Q2), veh/ln 0.0 0.6 0.0 0.3 0.0 0.1 0.0 0.2
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 5.1 0.0 4.2 0.0 2.5 0.0 3.1
%ile Storage Ratio (RQ%) 0.00 0.13 0.00 0.14 0.00 0.14 0.00 0.14
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 20.1
HCM 2010 LOS C
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 32

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 84 505 33 65 302 122 45 525 92 177 292 110
Future Volume (veh/h) 84 505 33 65 302 122 45 525 92 177 292 110
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, 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
Work Zone On Approach No No No No
Lanes Open During Work Zone
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 88 532 35 68 318 128 47 553 97 186 307 116
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 343 742 49 303 524 207 412 725 127 379 761 282
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
Prop Arrive On Green 0.07 0.22 0.22 0.06 0.21 0.21 0.05 0.24 0.24 0.11 0.30 0.30
Unsig. Movement Delay
Ln Grp Delay, s/veh 15.4 21.8 21.7 15.7 20.6 20.9 14.1 23.8 24.0 14.6 15.4 15.5
Ln Grp LOS B C C B C C B C C B B B
Approach Vol, veh/h 655 514 697 609
Approach Delay, s/veh 20.9 20.1 23.3 15.2
Approach LOS C C C B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Case No 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phs Duration (G+Y+Rc), s 10.7 17.8 8.2 16.7 7.5 21.0 8.6 16.2
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green (Gmax), s 7.0 16.0 5.0 17.0 5.0 18.0 5.0 17.0
Max Allow Headway (MAH), s 3.8 5.2 3.8 5.1 3.8 5.2 3.8 5.2
Max Q Clear (g_c+l1), s 6.0 11.1 3.5 9.8 3.0 7.3 4.0 8.3
Green Ext Time (g_e), s 0.0 1.7 0.0 1.9 0.0 1.8 0.0 1.7
Prob of Phs Call (p_c) 0.94 1.00 0.64 1.00 0.50 1.00 0.73 1.00
Prob of Max Out (p_x) 1.00 1.00 1.00 0.61 1.00 0.19 1.00 0.37

Left-Turn Movement Data
Assigned Mvmt 1 3 5 7
Mvmt Sat Flow, veh/h 1781 1781 1781 1781

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 3023 3385 2538 2489

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 529 222 940 982

Left Lane Group Data
Assigned Mvmt 1 0 3 0 5 0 7 0
Lane Assignment L (Pr/Pm) L (Pr/Pm) L (Pr/Pm) L (Pr/Pm)
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 33

Lanes in Grp 1 0 1 0 1 0 1 0
Grp Vol (v), veh/h 186 0 68 0 47 0 88 0
Grp Sat Flow (s), veh/h/ln 1781 0 1781 0 1781 0 1781 0
Q Serve Time (g_s), s 4.0 0.0 1.5 0.0 1.0 0.0 2.0 0.0
Cycle Q Clear Time (g_c), s 4.0 0.0 1.5 0.0 1.0 0.0 2.0 0.0
Perm LT Sat Flow (s_l), veh/h/ln 782 0 844 0 964 0 944 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 13.0 0.0 11.2 0.0 12.8 0.0 11.2 0.0
Perm LT Serve Time (g_u), s 3.7 0.0 3.9 0.0 10.7 0.0 4.9 0.0
Perm LT Q Serve Time (g_ps), s 2.9 0.0 0.6 0.0 0.1 0.0 0.6 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Lane Grp Cap (c), veh/h 379 0 303 0 412 0 343 0
V/C Ratio (X) 0.49 0.00 0.22 0.00 0.11 0.00 0.26 0.00
Avail Cap (c_a), veh/h 422 0 363 0 496 0 389 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Uniform Delay (d1), s/veh 13.6 0.0 15.3 0.0 14.0 0.0 15.0 0.0
Incr Delay (d2), s/veh 1.0 0.0 0.4 0.0 0.1 0.0 0.4 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 14.6 0.0 15.7 0.0 14.1 0.0 15.4 0.0
1st-Term Q (Q1), veh/ln 1.3 0.0 0.5 0.0 0.4 0.0 0.7 0.0
2nd-Term Q (Q2), veh/ln 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
%ile Back of Q (50%), veh/ln 1.5 0.0 0.6 0.0 0.4 0.0 0.7 0.0
%ile Storage Ratio (RQ%) 0.61 0.00 0.13 0.00 0.12 0.00 0.17 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 324 0 279 0 213 0 225
Grp Sat Flow (s), veh/h/ln 0 1777 0 1777 0 1777 0 1777
Q Serve Time (g_s), s 0.0 9.1 0.0 7.8 0.0 5.1 0.0 6.1
Cycle Q Clear Time (g_c), s 0.0 9.1 0.0 7.8 0.0 5.1 0.0 6.1
Lane Grp Cap (c), veh/h 0 426 0 390 0 533 0 374
V/C Ratio (X) 0.00 0.76 0.00 0.72 0.00 0.40 0.00 0.60
Avail Cap (c_a), veh/h 0 532 0 566 0 599 0 566
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 18.9 0.0 19.3 0.0 14.9 0.0 19.1
Incr Delay (d2), s/veh 0.0 5.0 0.0 2.5 0.0 0.5 0.0 1.6
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 23.8 0.0 21.8 0.0 15.4 0.0 20.6
1st-Term Q (Q1), veh/ln 0.0 3.2 0.0 2.8 0.0 1.8 0.0 2.2
2nd-Term Q (Q2), veh/ln 0.0 0.6 0.0 0.3 0.0 0.1 0.0 0.2
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted For Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 34

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 3.8 0.0 3.1 0.0 1.8 0.0 2.4
%ile Storage Ratio (RQ%) 0.00 0.10 0.00 0.10 0.00 0.10 0.00 0.11
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 326 0 288 0 210 0 221
Grp Sat Flow (s), veh/h/ln 0 1775 0 1830 0 1701 0 1694
Q Serve Time (g_s), s 0.0 9.1 0.0 7.8 0.0 5.3 0.0 6.3
Cycle Q Clear Time (g_c), s 0.0 9.1 0.0 7.8 0.0 5.3 0.0 6.3
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.30 0.00 0.12 0.00 0.55 0.00 0.58
Lane Grp Cap (c), veh/h 0 426 0 401 0 510 0 357
V/C Ratio (X) 0.00 0.76 0.00 0.72 0.00 0.41 0.00 0.62
Avail Cap (c_a), veh/h 0 532 0 583 0 573 0 539
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 18.9 0.0 19.3 0.0 14.9 0.0 19.1
Incr Delay (d2), s/veh 0.0 5.1 0.0 2.4 0.0 0.5 0.0 1.8
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 24.0 0.0 21.7 0.0 15.5 0.0 20.9
1st-Term Q (Q1), veh/ln 0.0 3.3 0.0 2.9 0.0 1.8 0.0 2.2
2nd-Term Q (Q2), veh/ln 0.0 0.6 0.0 0.3 0.0 0.1 0.0 0.2
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 3.9 0.0 3.2 0.0 1.8 0.0 2.4
%ile Storage Ratio (RQ%) 0.00 0.10 0.00 0.11 0.00 0.10 0.00 0.11
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 20.0
HCM 6th LOS B
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Lanes, Volumes, Timings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 130 150 0 0 264 55 237 679 41 0 0 0
Future Volume (vph) 130 150 0 0 264 55 237 679 41 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 150 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 0.91 0.91 0.91 1.00 1.00 1.00
Frt 0.974 0.994
Flt Protected 0.950 0.996 0.988
Satd. Flow (prot) 1681 1763 0 0 3447 0 0 4994 0 0 0 0
Flt Permitted 0.145 0.988
Satd. Flow (perm) 257 1770 0 0 3447 0 0 4994 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 20 6
Link Speed (mph) 35 35 35 35
Link Distance (ft) 287 1031 475 520
Travel Time (s) 5.6 20.1 9.3 10.1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 143 165 0 0 290 60 260 746 45 0 0 0
Shared Lane Traffic (%) 10%
Lane Group Flow (vph) 129 179 0 0 350 0 0 1051 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm NA
Protected Phases 15 15 5 6 6 8 7
Permitted Phases 15 5 6 8 7
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Lanes, Volumes, Timings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 2

Lane Group Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 1 2 3 4 5 7 8 11
Permitted Phases
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Lanes, Volumes, Timings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 15 15 5 6 6 8 7 8 7
Switch Phase
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 10.0 23.0
Total Split (s) 35.6 24.3
Total Split (%) 33.9% 23.1%
Maximum Green (s) 30.6 19.3
Yellow Time (s) 3.5 3.5
All-Red Time (s) 1.5 1.5
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
Walk Time (s) 7.0
Flash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 57.7 67.7 19.3 27.5
Actuated g/C Ratio 0.55 0.65 0.18 0.26
v/c Ratio 0.23 0.16 0.54 0.80
Control Delay 9.5 3.2 39.9 41.3
Queue Delay 0.0 1.1 0.1 0.0
Total Delay 9.5 4.3 40.1 41.3
LOS A A D D
Approach Delay 6.5 40.1 41.3
Approach LOS A D D

Intersection Summary
Area Type: Other
Cycle Length: 105
Actuated Cycle Length: 104.7
Natural Cycle: 95
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 34.8 Intersection LOS: C
Intersection Capacity Utilization 92.6% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     1: IH610 NBFR & Fournace
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Lanes, Volumes, Timings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 4

Lane Group Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Detector Phase
Switch Phase
Minimum Initial (s) 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 14.5 22.5 9.5 22.5 9.5 9.5 22.5 9.5
Total Split (s) 14.8 22.6 9.5 35.6 13.1 9.5 22.5 22.5
Total Split (%) 14% 22% 9% 34% 12% 9% 21% 21%
Maximum Green (s) 10.3 18.1 5.0 31.1 8.6 5.0 18.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Phasings 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 5

Lane Group EBL EBT WBT NBT Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Protected Phases 15 15 5 6 6 8 7 1 2 3 4 5 7 8 11
Permitted Phases 15 5 6
Minimum Initial (s) 5.0 5.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 10.0 23.0 14.5 22.5 9.5 22.5 9.5 9.5 22.5 9.5
Total Split (s) 35.6 24.3 14.8 22.6 9.5 35.6 13.1 9.5 22.5 22.5
Total Split (%) 33.9% 23.1% 14% 22% 9% 34% 12% 9% 21% 21%
Maximum Green (s) 30.6 19.3 10.3 18.1 5.0 31.1 8.6 5.0 18.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 30.6 19.3 10.3 18.1 5.0 31.1 8.6 5.0 18.0 18.0
90th %ile Term Code Hold Max Max Max Max Max Max Max Max Max
70th %ile Green (s) 30.6 19.3 10.3 18.1 5.0 31.1 8.6 5.0 18.0 18.0
70th %ile Term Code Hold Hold Max Max Max Max Max Max Max Hold
50th %ile Green (s) 30.6 19.3 10.3 18.1 5.0 31.1 8.6 5.0 18.0 18.0
50th %ile Term Code Hold Hold Max Hold Max Max Max Max Max Hold
30th %ile Green (s) 30.6 19.3 10.3 18.1 5.0 31.1 8.6 5.0 18.0 18.0
30th %ile Term Code Hold Hold Max Hold Max Max Max Max Max Hold
10th %ile Green (s) 30.6 19.3 10.3 16.7 5.0 31.1 7.2 5.0 18.0 18.0
10th %ile Term Code Hold Hold Max Hold Max Max Gap Max Max Hold

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 104.7
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 105
70th %ile Actuated Cycle: 105
50th %ile Actuated Cycle: 105
30th %ile Actuated Cycle: 105
10th %ile Actuated Cycle: 103.6
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Queues 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 6

Lane Group EBL EBT WBT NBT
Lane Group Flow (vph) 129 179 350 1051
v/c Ratio 0.23 0.16 0.54 0.80
Control Delay 9.5 3.2 39.9 41.3
Queue Delay 0.0 1.1 0.1 0.0
Total Delay 9.5 4.3 40.1 41.3
Queue Length 50th (ft) 2 2 106 240
Queue Length 95th (ft) 88 3 153 294
Internal Link Dist (ft) 207 951 395
Turn Bay Length (ft)
Base Capacity (vph) 557 1132 651 1316
Starvation Cap Reductn 0 747 0 0
Spillback Cap Reductn 0 0 27 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.23 0.46 0.56 0.80

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 130 150 0 0 264 55 237 679 41 0 0 0
Future Volume (vph) 130 150 0 0 264 55 237 679 41 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.5
Lane Util. Factor 0.95 0.95 0.95 0.91
Frt 1.00 1.00 0.97 0.99
Flt Protected 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1681 1763 3448 4991
Flt Permitted 0.14 1.00 1.00 0.99
Satd. Flow (perm) 256 1770 3448 4991
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 143 165 0 0 290 60 260 746 45 0 0 0
RTOR Reduction (vph) 0 0 0 0 16 0 0 4 0 0 0 0
Lane Group Flow (vph) 129 179 0 0 334 0 0 1047 0 0 0 0
Turn Type pm+pt NA NA Perm NA
Protected Phases 15 15 5 6 6 8 7
Permitted Phases 15 5 6 8 7
Actuated Green, G (s) 58.2 58.2 19.3 27.5
Effective Green, g (s) 58.2 58.2 19.3 27.5
Actuated g/C Ratio 0.56 0.56 0.18 0.26
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 558 981 635 1310
v/s Ratio Prot c0.07 0.05 c0.10
v/s Ratio Perm c0.06 0.05 0.21
v/c Ratio 0.23 0.18 0.53 0.80
Uniform Delay, d1 25.0 11.5 38.6 36.0
Progression Factor 0.72 0.40 1.00 1.00
Incremental Delay, d2 0.2 0.1 0.8 3.5
Delay (s) 18.2 4.6 39.4 39.5
Level of Service B A D D
Approach Delay (s) 10.3 39.4 39.5 0.0
Approach LOS B D D A

Intersection Summary
HCM 2000 Control Delay 34.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 104.7 Sum of lost time (s) 27.5
Intersection Capacity Utilization 92.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 8

HCM 2010 methodology does not support clustered intersections.
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
1: IH610 NBFR & Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 9

HCM 6th Edition methodology does not support clustered intersections.
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Lanes, Volumes, Timings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 10

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 176 358 118 383 0 0 0 0 100 1530 310
Future Volume (vph) 0 176 358 118 383 0 0 0 0 100 1530 310
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 150 0 0 0 0 0 0
Storage Lanes 0 1 1 0 0 0 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91
Frt 0.850 0.975
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 3539 1583 1770 1863 0 0 0 0 1770 4958 0
Flt Permitted 0.618 0.950
Satd. Flow (perm) 0 3539 1583 1151 1863 0 0 0 0 1770 4958 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 332 47
Link Speed (mph) 35 35 35 40
Link Distance (ft) 593 287 471 347
Travel Time (s) 11.6 5.6 9.2 5.9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 185 377 124 403 0 0 0 0 105 1611 326
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 185 377 124 403 0 0 0 0 105 1937 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 2 1 1 2 1 2
Detector Template Thru Right Left Thru Left Thru
Leading Detector (ft) 100 20 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type NA Perm pm+pt NA Perm NA
Protected Phases 2 1 11 1 11 2 4 3
Permitted Phases 2 1 11 2 4 3
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Lanes, Volumes, Timings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 11

Lane Group Ø1 Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø11 Ø15
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 1 3 4 5 6 7 8 11 15
Permitted Phases
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Lanes, Volumes, Timings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 2 2 1 11 1 11 2 4 3 4 3
Switch Phase
Minimum Initial (s) 10.0 10.0
Minimum Split (s) 22.5 22.5
Total Split (s) 22.6 22.6
Total Split (%) 21.5% 21.5%
Maximum Green (s) 18.1 18.1
Yellow Time (s) 3.5 3.5
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 17.8 17.8 50.6 55.1 40.6 40.6
Actuated g/C Ratio 0.17 0.17 0.48 0.53 0.39 0.39
v/c Ratio 0.31 0.69 0.17 0.41 0.15 0.99
Control Delay 39.6 14.5 1.6 3.6 21.8 50.6
Queue Delay 0.0 0.0 0.0 2.8 0.0 0.0
Total Delay 39.6 14.5 1.6 6.4 21.8 50.6
LOS D B A A C D
Approach Delay 22.7 5.3 49.1
Approach LOS C A D

Intersection Summary
Area Type: Other
Cycle Length: 105
Actuated Cycle Length: 104.7
Natural Cycle: 95
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 37.0 Intersection LOS: D
Intersection Capacity Utilization 92.6% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     2: Fournace & IH610 SBFR

5.3.c
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Lanes, Volumes, Timings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 13

Lane Group Ø1 Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø11 Ø15
Detector Phase
Switch Phase
Minimum Initial (s) 10.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 14.5 9.5 22.5 9.5 23.0 9.5 22.5 9.5 10.0
Total Split (s) 14.8 9.5 35.6 13.1 24.3 9.5 22.5 22.5 35.6
Total Split (%) 14% 9% 34% 12% 23% 9% 21% 21% 34%
Maximum Green (s) 10.3 5.0 31.1 8.6 19.3 5.0 18.0 18.0 30.6
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.5 1.0 1.0 1.0 1.5
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary

5.3.c
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Phasings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 14

Lane Group EBT EBR WBL WBT SBL SBT Ø1 Ø3 Ø4 Ø5 Ø6 Ø7
Protected Phases 2 1 11 1 11 2 4 3 1 3 4 5 6 7
Permitted Phases 2 1 11 2 4 3
Minimum Initial (s) 10.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 14.5 9.5 22.5 9.5 23.0 9.5
Total Split (s) 22.6 22.6 14.8 9.5 35.6 13.1 24.3 9.5
Total Split (%) 21.5% 21.5% 14% 9% 34% 12% 23% 9%
Maximum Green (s) 18.1 18.1 10.3 5.0 31.1 8.6 19.3 5.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.5 1.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 18.1 18.1 10.3 5.0 31.1 8.6 19.3 5.0
90th %ile Term Code Max Max Max Max Max Max Max Max
70th %ile Green (s) 18.1 18.1 10.3 5.0 31.1 8.6 19.3 5.0
70th %ile Term Code Max Max Max Max Max Max Hold Max
50th %ile Green (s) 18.1 18.1 10.3 5.0 31.1 8.6 19.3 5.0
50th %ile Term Code Hold Hold Max Max Max Max Hold Max
30th %ile Green (s) 18.1 18.1 10.3 5.0 31.1 8.6 19.3 5.0
30th %ile Term Code Hold Hold Max Max Max Max Hold Max
10th %ile Green (s) 16.7 16.7 10.3 5.0 31.1 7.2 19.3 5.0
10th %ile Term Code Hold Hold Max Max Max Gap Hold Max

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 104.7
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 105
70th %ile Actuated Cycle: 105
50th %ile Actuated Cycle: 105
30th %ile Actuated Cycle: 105
10th %ile Actuated Cycle: 103.6

5.3.c
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Phasings 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 15

Lane Group Ø8 Ø11 Ø15
Protected Phases 8 11 15
Permitted Phases
Minimum Initial (s) 5.0 5.0 5.0
Minimum Split (s) 22.5 9.5 10.0
Total Split (s) 22.5 22.5 35.6
Total Split (%) 21% 21% 34%
Maximum Green (s) 18.0 18.0 30.6
Yellow Time (s) 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0
Recall Mode None None None
Walk Time (s) 7.0
Flash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 0
90th %ile Green (s) 18.0 18.0 30.6
90th %ile Term Code Max Max Hold
70th %ile Green (s) 18.0 18.0 30.6
70th %ile Term Code Max Hold Hold
50th %ile Green (s) 18.0 18.0 30.6
50th %ile Term Code Max Hold Hold
30th %ile Green (s) 18.0 18.0 30.6
30th %ile Term Code Max Hold Hold
10th %ile Green (s) 18.0 18.0 30.6
10th %ile Term Code Max Hold Hold

Intersection Summary

5.3.c
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Queues 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 16

Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 185 377 124 403 105 1937
v/c Ratio 0.31 0.69 0.17 0.41 0.15 0.99
Control Delay 39.6 14.5 1.6 3.6 21.8 50.6
Queue Delay 0.0 0.0 0.0 2.8 0.0 0.0
Total Delay 39.6 14.5 1.6 6.4 21.8 50.6
Queue Length 50th (ft) 57 26 1 4 45 459
Queue Length 95th (ft) 91 125 m1 m4 83 #586
Internal Link Dist (ft) 513 207 267
Turn Bay Length (ft) 150
Base Capacity (vph) 612 548 750 985 686 1950
Starvation Cap Reductn 0 0 0 456 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.69 0.17 0.76 0.15 0.99

Intersection Summary
#    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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HCM Signalized Intersection Capacity Analysis 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 176 358 118 383 0 0 0 0 100 1530 310
Future Volume (vph) 0 176 358 118 383 0 0 0 0 100 1530 310
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 1863 1770 4957
Flt Permitted 1.00 1.00 0.62 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1152 1863 1770 4957
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 185 377 124 403 0 0 0 0 105 1611 326
RTOR Reduction (vph) 0 0 276 0 0 0 0 0 0 0 29 0
Lane Group Flow (vph) 0 185 101 124 403 0 0 0 0 105 1908 0
Turn Type NA Perm pm+pt NA Perm NA
Protected Phases 2 1 11 1 11 2 4 3
Permitted Phases 2 1 11 2 4 3
Actuated Green, G (s) 17.8 17.8 50.6 55.1 40.6 40.6
Effective Green, g (s) 17.8 17.8 50.6 55.1 40.6 40.6
Actuated g/C Ratio 0.17 0.17 0.48 0.53 0.39 0.39
Clearance Time (s) 4.5 4.5
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 601 269 750 980 686 1922
v/s Ratio Prot 0.05 0.05 c0.22 c0.38
v/s Ratio Perm 0.06 0.03 0.06
v/c Ratio 0.31 0.38 0.17 0.41 0.15 0.99
Uniform Delay, d1 38.1 38.5 15.0 15.0 20.9 31.9
Progression Factor 1.00 1.00 0.09 0.17 1.00 1.00
Incremental Delay, d2 0.3 0.9 0.1 0.2 0.1 18.7
Delay (s) 38.3 39.4 1.5 2.8 21.0 50.6
Level of Service D D A A C D
Approach Delay (s) 39.1 2.5 0.0 49.1
Approach LOS D A A D

Intersection Summary
HCM 2000 Control Delay 39.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 104.7 Sum of lost time (s) 27.5
Intersection Capacity Utilization 92.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

5.3.c
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 18

HCM 2010 methodology does not support clustered intersections.
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
2: Fournace & IH610 SBFR Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 19

HCM 6th Edition methodology does not support clustered intersections.
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Lanes, Volumes, Timings 2018 PM Peak Hour
4: Anderson & Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 20

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 525 16 7 686 7 9
Future Volume (vph) 525 16 7 686 7 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.996 0.921
Flt Protected 0.980
Satd. Flow (prot) 3525 0 0 3539 1681 0
Flt Permitted 0.980
Satd. Flow (perm) 3525 0 0 3539 1681 0
Link Speed (mph) 35 35 30
Link Distance (ft) 250 440 473
Travel Time (s) 4.9 8.6 10.8
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 559 17 7 730 7 10
Shared Lane Traffic (%)
Lane Group Flow (vph) 576 0 0 737 17 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 33.9% ICU Level of Service A
Analysis Period (min) 15

5.3.c
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HCM Unsignalized Intersection Capacity Analysis 2018 PM Peak Hour
4: Anderson & Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 21

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 525 16 7 686 7 9
Future Volume (Veh/h) 525 16 7 686 7 9
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 559 17 7 730 7 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1311 1033
pX, platoon unblocked
vC, conflicting volume 576 946 288
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 576 946 288
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 97 99
cM capacity (veh/h) 993 258 709

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 373 203 250 487 17
Volume Left 0 0 7 0 7
Volume Right 0 17 0 0 10
cSH 1700 1700 993 1700 412
Volume to Capacity 0.22 0.12 0.01 0.29 0.04
Queue Length 95th (ft) 0 0 1 0 3
Control Delay (s) 0.0 0.0 0.3 0.0 14.1
Lane LOS A B
Approach Delay (s) 0.0 0.1 14.1
Approach LOS B

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 33.9% ICU Level of Service A
Analysis Period (min) 15

5.3.c
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HCM 2010 TWSC 2018 PM Peak Hour
4: Anderson & Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 22

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 525 16 7 686 7 9
Future Vol, veh/h 525 16 7 686 7 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 559 17 7 730 7 10
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 576 0 947 288
          Stage 1 - - - - 568 -
          Stage 2 - - - - 379 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 993 - 259 709
          Stage 1 - - - - 530 -
          Stage 2 - - - - 662 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 993 - 256 709
Mov Cap-2 Maneuver - - - - 256 -
          Stage 1 - - - - 524 -
          Stage 2 - - - - 662 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 14.4
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 400 - - 993 -
HCM Lane V/C Ratio 0.043 - - 0.007 -
HCM Control Delay (s) 14.4 - - 8.7 0.1
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -
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HCM 6th TWSC 2018 PM Peak Hour
4: Anderson & Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 23

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 525 16 7 686 7 9
Future Vol, veh/h 525 16 7 686 7 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 559 17 7 730 7 10
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 576 0 947 288
          Stage 1 - - - - 568 -
          Stage 2 - - - - 379 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 993 - 259 709
          Stage 1 - - - - 530 -
          Stage 2 - - - - 662 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 993 - 256 709
Mov Cap-2 Maneuver - - - - 256 -
          Stage 1 - - - - 524 -
          Stage 2 - - - - 662 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 14.4
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 400 - - 993 -
HCM Lane V/C Ratio 0.043 - - 0.007 -
HCM Control Delay (s) 14.4 - - 8.7 0.1
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -
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Lanes, Volumes, Timings 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 24

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 78 302 46 73 431 175 84 486 33 188 498 74
Future Volume (vph) 78 302 46 73 431 175 84 486 33 188 498 74
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 110 150 110 150 80 150 60 150
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.980 0.957 0.990 0.981
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3468 0 1770 3387 0 1770 3504 0 1770 3472 0
Flt Permitted 0.269 0.534 0.340 0.308
Satd. Flow (perm) 501 3468 0 995 3387 0 633 3504 0 574 3472 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 25 91 10 25
Link Speed (mph) 35 35 35 35
Link Distance (ft) 795 621 1051 547
Travel Time (s) 15.5 12.1 20.5 10.7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 82 318 48 77 454 184 88 512 35 198 524 78
Shared Lane Traffic (%)
Lane Group Flow (vph) 82 366 0 77 638 0 88 547 0 198 602 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
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Lanes, Volumes, Timings 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 25

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 4.0 5.0 4.0 5.0 4.0 5.0 4.0
Minimum Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 10.0 21.0
Total Split (s) 10.0 22.0 10.0 22.0 10.0 21.0 12.0 23.0
Total Split (%) 15.4% 33.8% 15.4% 33.8% 15.4% 32.3% 18.5% 35.4%
Maximum Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Min None Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 19.6 17.0 18.6 15.0 17.8 14.3 20.7 15.7
Actuated g/C Ratio 0.35 0.30 0.33 0.27 0.32 0.25 0.37 0.28
v/c Ratio 0.27 0.34 0.19 0.66 0.28 0.61 0.54 0.61
Control Delay 14.3 17.6 13.1 20.9 14.0 23.5 17.9 21.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.3 17.6 13.1 20.9 14.0 23.5 17.9 21.5
LOS B B B C B C B C
Approach Delay 17.0 20.1 22.2 20.6
Approach LOS B C C C

Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 56.1
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 20.2 Intersection LOS: C
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     6: S Rice & Gulfton/Fournace
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Phasings 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 26

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Minimum Initial (s) 5.0 4.0 5.0 4.0 5.0 4.0 5.0 4.0
Minimum Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 10.0 21.0
Total Split (s) 10.0 22.0 10.0 22.0 10.0 21.0 12.0 23.0
Total Split (%) 15.4% 33.8% 15.4% 33.8% 15.4% 32.3% 18.5% 35.4%
Maximum Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None Min None Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
90th %ile Term Code Max Hold Max Max Max Max Max Max
70th %ile Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
70th %ile Term Code Max Hold Max Max Max Max Max Max
50th %ile Green (s) 5.0 16.5 5.0 16.5 5.0 15.7 7.0 17.7
50th %ile Term Code Max Hold Max Gap Max Gap Max Hold
30th %ile Green (s) 5.0 23.9 0.0 13.9 5.0 12.6 7.0 14.6
30th %ile Term Code Max Hold Skip Gap Max Gap Max Hold
10th %ile Green (s) 0.0 9.0 0.0 9.0 0.0 8.9 0.0 8.9
10th %ile Term Code Skip Hold Skip Gap Skip Gap Skip Hold

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 56.1
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 65
70th %ile Actuated Cycle: 65
50th %ile Actuated Cycle: 64.2
30th %ile Actuated Cycle: 58.5
10th %ile Actuated Cycle: 27.9
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Queues 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 27

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 82 366 77 638 88 547 198 602
v/c Ratio 0.27 0.34 0.19 0.66 0.28 0.61 0.54 0.61
Control Delay 14.3 17.6 13.1 20.9 14.0 23.5 17.9 21.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.3 17.6 13.1 20.9 14.0 23.5 17.9 21.5
Queue Length 50th (ft) 19 57 18 100 20 98 47 102
Queue Length 95th (ft) 43 93 41 153 44 147 88 153
Internal Link Dist (ft) 715 541 971 467
Turn Bay Length (ft) 110 110 80 60
Base Capacity (vph) 300 1268 406 1203 313 1120 377 1256
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.27 0.29 0.19 0.53 0.28 0.49 0.53 0.48

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 28

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 78 302 46 73 431 175 84 486 33 188 498 74
Future Volume (vph) 78 302 46 73 431 175 84 486 33 188 498 74
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.98 1.00 0.96 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3470 1770 3386 1770 3505 1770 3470
Flt Permitted 0.27 1.00 0.53 1.00 0.34 1.00 0.31 1.00
Satd. Flow (perm) 501 3470 994 3386 634 3505 574 3470
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 82 318 48 77 454 184 88 512 35 198 524 78
RTOR Reduction (vph) 0 18 0 0 66 0 0 8 0 0 18 0
Lane Group Flow (vph) 82 348 0 77 572 0 88 539 0 198 584 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 20.6 17.0 18.6 16.0 17.9 14.3 20.7 15.7
Effective Green, g (s) 20.6 17.0 18.6 16.0 17.9 14.3 20.7 15.7
Actuated g/C Ratio 0.35 0.29 0.32 0.27 0.30 0.24 0.35 0.27
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 252 1001 348 919 262 850 303 924
v/s Ratio Prot c0.02 0.10 0.01 c0.17 0.02 0.15 c0.06 0.17
v/s Ratio Perm 0.09 0.06 0.08 c0.17
v/c Ratio 0.33 0.35 0.22 0.62 0.34 0.63 0.65 0.63
Uniform Delay, d1 13.4 16.6 14.4 18.8 15.1 20.0 14.2 19.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.2 0.3 1.3 0.8 1.6 5.0 1.4
Delay (s) 14.1 16.8 14.7 20.1 15.9 21.5 19.2 20.5
Level of Service B B B C B C B C
Approach Delay (s) 16.3 19.5 20.7 20.2
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 19.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 58.9 Sum of lost time (s) 20.0
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 29

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 78 302 46 73 431 175 84 486 33 188 498 74
Future Volume (veh/h) 78 302 46 73 431 175 84 486 33 188 498 74
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, 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 1900 1863 1863 1900
Adj Flow Rate, veh/h 82 318 48 77 454 184 88 512 35 198 524 78
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 303 758 113 403 600 241 338 704 48 395 797 118
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
Prop Arrive On Green 0.07 0.25 0.25 0.06 0.24 0.24 0.07 0.21 0.21 0.12 0.26 0.26
Ln Grp Delay, s/veh 15.1 18.0 18.0 14.2 23.5 24.1 15.7 23.2 23.2 15.7 19.8 19.9
Ln Grp LOS B B B B C C B C C B B B
Approach Vol, veh/h 448 715 635 800
Approach Delay, s/veh 17.4 22.8 22.2 18.8
Approach LOS B C C B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Case No 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phs Duration (G+Y+Rc), s 11.3 16.4 8.4 18.4 8.7 19.1 8.6 18.3
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green (Gmax), s 7.0 16.0 5.0 17.0 5.0 18.0 5.0 17.0
Max Allow Headway (MAH), s 3.8 5.1 3.8 5.2 3.8 5.2 3.8 5.2
Max Q Clear (g_c+l1), s 6.6 9.8 3.7 6.8 4.1 10.3 3.8 11.4
Green Ext Time (g_e), s 0.0 1.7 0.0 1.4 0.0 2.2 0.0 1.9
Prob of Phs Call (p_c) 0.95 1.00 0.69 1.00 0.74 1.00 0.71 1.00
Prob of Max Out (p_x) 1.00 0.77 1.00 0.17 1.00 0.57 1.00 0.93

Left-Turn Movement Data
Assigned Mvmt 1 3 5 7
Mvmt Sat Flow, veh/h 1774 1774 1774 1774

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 3363 3089 3093 2466

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 229 462 459 991

Left Lane Group Data
Assigned Mvmt 1 0 3 0 5 0 7 0
Lane Assignment (Pr/Pm) (Pr/Pm) (Pr/Pm) (Pr/Pm)
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 30

Lanes in Grp 1 0 1 0 1 0 1 0
Grp Vol (v), veh/h 198 0 77 0 88 0 82 0
Grp Sat Flow (s), veh/h/ln 1774 0 1774 0 1774 0 1774 0
Q Serve Time (g_s), s 4.6 0.0 1.7 0.0 2.1 0.0 1.8 0.0
Cycle Q Clear Time (g_c), s 4.6 0.0 1.7 0.0 2.1 0.0 1.8 0.0
Perm LT Sat Flow (s_l), veh/h/ln 856 0 1012 0 814 0 787 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 11.4 0.0 13.3 0.0 11.4 0.0 13.3 0.0
Perm LT Serve Time (g_u), s 3.7 0.0 8.6 0.0 5.8 0.0 3.9 0.0
Perm LT Q Serve Time (g_ps), s 2.3 0.0 0.4 0.0 0.7 0.0 1.1 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Lane Grp Cap (c), veh/h 395 0 403 0 338 0 303 0
V/C Ratio (X) 0.50 0.00 0.19 0.00 0.26 0.00 0.27 0.00
Avail Cap (c_a), veh/h 417 0 454 0 380 0 350 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Uniform Delay (d1), s/veh 14.7 0.0 13.9 0.0 15.3 0.0 14.6 0.0
Incr Delay (d2), s/veh 1.0 0.0 0.2 0.0 0.4 0.0 0.5 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 15.7 0.0 14.2 0.0 15.7 0.0 15.1 0.0
1st-Term Q (Q1), veh/ln 2.2 0.0 0.8 0.0 1.0 0.0 0.9 0.0
2nd-Term Q (Q2), veh/ln 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
%ile Back of Q (50%), veh/ln 2.3 0.0 0.8 0.0 1.0 0.0 0.9 0.0
%ile Storage Ratio (RQ%) 0.98 0.00 0.19 0.00 0.33 0.00 0.21 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 269 0 181 0 299 0 325
Grp Sat Flow (s), veh/h/ln 0 1770 0 1770 0 1770 0 1770
Q Serve Time (g_s), s 0.0 7.7 0.0 4.7 0.0 8.2 0.0 9.3
Cycle Q Clear Time (g_c), s 0.0 7.7 0.0 4.7 0.0 8.2 0.0 9.3
Lane Grp Cap (c), veh/h 0 371 0 434 0 456 0 430
V/C Ratio (X) 0.00 0.73 0.00 0.42 0.00 0.66 0.00 0.75
Avail Cap (c_a), veh/h 0 519 0 551 0 583 0 551
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 20.1 0.0 17.3 0.0 18.1 0.0 19.1
Incr Delay (d2), s/veh 0.0 3.1 0.0 0.6 0.0 1.7 0.0 4.4
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 23.2 0.0 18.0 0.0 19.8 0.0 23.5
1st-Term Q (Q1), veh/ln 0.0 3.7 0.0 2.3 0.0 4.0 0.0 4.5
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HCM 2010 Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
Page 31

2nd-Term Q (Q2), veh/ln 0.0 0.3 0.0 0.1 0.0 0.2 0.0 0.5
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 4.1 0.0 2.3 0.0 4.2 0.0 5.0
%ile Storage Ratio (RQ%) 0.00 0.10 0.00 0.08 0.00 0.23 0.00 0.23
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 278 0 185 0 303 0 313
Grp Sat Flow (s), veh/h/ln 0 1822 0 1781 0 1782 0 1688
Q Serve Time (g_s), s 0.0 7.8 0.0 4.8 0.0 8.3 0.0 9.4
Cycle Q Clear Time (g_c), s 0.0 7.8 0.0 4.8 0.0 8.3 0.0 9.4
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.13 0.00 0.26 0.00 0.26 0.00 0.59
Lane Grp Cap (c), veh/h 0 382 0 437 0 459 0 411
V/C Ratio (X) 0.00 0.73 0.00 0.42 0.00 0.66 0.00 0.76
Avail Cap (c_a), veh/h 0 534 0 555 0 588 0 526
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 20.1 0.0 17.4 0.0 18.1 0.0 19.2
Incr Delay (d2), s/veh 0.0 3.1 0.0 0.7 0.0 1.8 0.0 4.9
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 23.2 0.0 18.0 0.0 19.9 0.0 24.1
1st-Term Q (Q1), veh/ln 0.0 3.9 0.0 2.3 0.0 4.0 0.0 4.4
2nd-Term Q (Q2), veh/ln 0.0 0.3 0.0 0.1 0.0 0.2 0.0 0.6
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 4.2 0.0 2.4 0.0 4.3 0.0 4.9
%ile Storage Ratio (RQ%) 0.00 0.11 0.00 0.08 0.00 0.23 0.00 0.23
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 20.5
HCM 2010 LOS C
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 78 302 46 73 431 175 84 486 33 188 498 74
Future Volume (veh/h) 78 302 46 73 431 175 84 486 33 188 498 74
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, 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
Work Zone On Approach No No No No
Lanes Open During Work Zone
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 82 318 48 77 454 184 88 512 35 198 524 78
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 305 760 114 405 601 242 339 706 48 396 798 118
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
Prop Arrive On Green 0.07 0.25 0.25 0.06 0.24 0.24 0.07 0.21 0.21 0.12 0.26 0.26
Unsig. Movement Delay
Ln Grp Delay, s/veh 15.0 17.9 18.0 14.1 23.4 24.0 15.7 23.1 23.1 15.7 19.8 19.9
Ln Grp LOS B B B B C C B C C B B B
Approach Vol, veh/h 448 715 635 800
Approach Delay, s/veh 17.4 22.7 22.0 18.8
Approach LOS B C C B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Case No 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phs Duration (G+Y+Rc), s 11.3 16.4 8.4 18.4 8.7 19.0 8.6 18.2
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green (Gmax), s 7.0 16.0 5.0 17.0 5.0 18.0 5.0 17.0
Max Allow Headway (MAH), s 3.8 5.1 3.8 5.2 3.8 5.2 3.8 5.2
Max Q Clear (g_c+l1), s 6.6 9.7 3.7 6.8 4.0 10.3 3.8 11.4
Green Ext Time (g_e), s 0.0 1.7 0.0 1.4 0.0 2.2 0.0 1.9
Prob of Phs Call (p_c) 0.95 1.00 0.69 1.00 0.74 1.00 0.71 1.00
Prob of Max Out (p_x) 1.00 0.76 1.00 0.17 1.00 0.57 1.00 0.92

Left-Turn Movement Data
Assigned Mvmt 1 3 5 7
Mvmt Sat Flow, veh/h 1781 1781 1781 1781

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 3376 3100 3104 2474

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 230 463 460 994

Left Lane Group Data
Assigned Mvmt 1 0 3 0 5 0 7 0
Lane Assignment L (Pr/Pm) L (Pr/Pm) L (Pr/Pm) L (Pr/Pm)
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HCM 6th Signalized Intersection Capacity Analysis 2018 PM Peak Hour
6: S Rice & Gulfton/Fournace Existing Conditions (Adjusted for Construction)

 5:00 pm  Baseline Synchro 10 Report
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Lanes in Grp 1 0 1 0 1 0 1 0
Grp Vol (v), veh/h 198 0 77 0 88 0 82 0
Grp Sat Flow (s), veh/h/ln 1781 0 1781 0 1781 0 1781 0
Q Serve Time (g_s), s 4.6 0.0 1.7 0.0 2.0 0.0 1.8 0.0
Cycle Q Clear Time (g_c), s 4.6 0.0 1.7 0.0 2.0 0.0 1.8 0.0
Perm LT Sat Flow (s_l), veh/h/ln 860 0 1016 0 817 0 790 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 11.4 0.0 13.2 0.0 11.4 0.0 13.2 0.0
Perm LT Serve Time (g_u), s 3.7 0.0 8.6 0.0 5.8 0.0 3.9 0.0
Perm LT Q Serve Time (g_ps), s 2.3 0.0 0.4 0.0 0.7 0.0 1.1 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Lane Grp Cap (c), veh/h 396 0 405 0 339 0 305 0
V/C Ratio (X) 0.50 0.00 0.19 0.00 0.26 0.00 0.27 0.00
Avail Cap (c_a), veh/h 419 0 456 0 382 0 352 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Uniform Delay (d1), s/veh 14.7 0.0 13.9 0.0 15.3 0.0 14.6 0.0
Incr Delay (d2), s/veh 1.0 0.0 0.2 0.0 0.4 0.0 0.5 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 15.7 0.0 14.1 0.0 15.7 0.0 15.0 0.0
1st-Term Q (Q1), veh/ln 1.6 0.0 0.6 0.0 0.7 0.0 0.6 0.0
2nd-Term Q (Q2), veh/ln 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
%ile Back of Q (50%), veh/ln 1.7 0.0 0.6 0.0 0.8 0.0 0.7 0.0
%ile Storage Ratio (RQ%) 0.71 0.00 0.14 0.00 0.24 0.00 0.15 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 269 0 181 0 299 0 325
Grp Sat Flow (s), veh/h/ln 0 1777 0 1777 0 1777 0 1777
Q Serve Time (g_s), s 0.0 7.7 0.0 4.7 0.0 8.2 0.0 9.2
Cycle Q Clear Time (g_c), s 0.0 7.7 0.0 4.7 0.0 8.2 0.0 9.2
Lane Grp Cap (c), veh/h 0 372 0 436 0 457 0 432
V/C Ratio (X) 0.00 0.72 0.00 0.42 0.00 0.65 0.00 0.75
Avail Cap (c_a), veh/h 0 522 0 554 0 587 0 554
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 20.1 0.0 17.3 0.0 18.1 0.0 19.1
Incr Delay (d2), s/veh 0.0 3.0 0.0 0.6 0.0 1.7 0.0 4.3
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 23.1 0.0 17.9 0.0 19.8 0.0 23.4
1st-Term Q (Q1), veh/ln 0.0 2.8 0.0 1.7 0.0 2.9 0.0 3.3
2nd-Term Q (Q2), veh/ln 0.0 0.3 0.0 0.1 0.0 0.2 0.0 0.5
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 5:00 pm  Baseline Synchro 10 Report
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 3.1 0.0 1.8 0.0 3.1 0.0 3.8
%ile Storage Ratio (RQ%) 0.00 0.08 0.00 0.06 0.00 0.17 0.00 0.18
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 278 0 185 0 303 0 313
Grp Sat Flow (s), veh/h/ln 0 1829 0 1787 0 1787 0 1691
Q Serve Time (g_s), s 0.0 7.7 0.0 4.8 0.0 8.3 0.0 9.4
Cycle Q Clear Time (g_c), s 0.0 7.7 0.0 4.8 0.0 8.3 0.0 9.4
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.13 0.00 0.26 0.00 0.26 0.00 0.59
Lane Grp Cap (c), veh/h 0 383 0 438 0 460 0 411
V/C Ratio (X) 0.00 0.73 0.00 0.42 0.00 0.66 0.00 0.76
Avail Cap (c_a), veh/h 0 537 0 558 0 590 0 528
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 20.1 0.0 17.3 0.0 18.1 0.0 19.2
Incr Delay (d2), s/veh 0.0 3.0 0.0 0.6 0.0 1.8 0.0 4.8
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 23.1 0.0 18.0 0.0 19.9 0.0 24.0
1st-Term Q (Q1), veh/ln 0.0 2.9 0.0 1.7 0.0 3.0 0.0 3.2
2nd-Term Q (Q2), veh/ln 0.0 0.3 0.0 0.1 0.0 0.2 0.0 0.6
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 3.2 0.0 1.8 0.0 3.2 0.0 3.8
%ile Storage Ratio (RQ%) 0.00 0.08 0.00 0.06 0.00 0.17 0.00 0.17
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 20.4
HCM 6th LOS C
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Lanes, Volumes, Timings 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 363 343 0 0 159 72 145 1173 87 0 0 0
Future Volume (vph) 363 343 0 0 159 72 145 1173 87 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 150 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 0.91 0.91 0.91 1.00 1.00 1.00
Frt 0.953 0.991
Flt Protected 0.950 0.995 0.995
Satd. Flow (prot) 1681 1761 0 0 3373 0 0 5014 0 0 0 0
Flt Permitted 0.139 0.531 0.995
Satd. Flow (perm) 246 940 0 0 3373 0 0 5014 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 69 11
Link Speed (mph) 35 35 35 35
Link Distance (ft) 287 1031 475 520
Travel Time (s) 5.6 20.1 9.3 10.1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 382 361 0 0 167 76 153 1235 92 0 0 0
Shared Lane Traffic (%) 10%
Lane Group Flow (vph) 344 399 0 0 243 0 0 1480 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm NA
Protected Phases 15 15 5 6 6 8 7
Permitted Phases 15 5 6 8 7
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Lanes, Volumes, Timings 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 2

Lane Group Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 1 2 3 4 5 7 8 11
Permitted Phases
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Lanes, Volumes, Timings 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 15 15 5 6 6 8 7 8 7
Switch Phase
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 10.0 23.0
Total Split (s) 24.2 24.1
Total Split (%) 25.5% 25.4%
Maximum Green (s) 19.2 19.1
Yellow Time (s) 3.5 3.5
All-Red Time (s) 1.5 1.5
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
Walk Time (s) 7.0
Flash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 47.5 47.5 19.1 28.0
Actuated g/C Ratio 0.50 0.50 0.20 0.29
v/c Ratio 0.83 0.63 0.33 1.00
Control Delay 28.2 11.3 24.4 56.5
Queue Delay 2.2 0.2 0.0 0.0
Total Delay 30.4 11.5 24.4 56.5
LOS C B C E
Approach Delay 20.2 24.4 56.5
Approach LOS C C E

Intersection Summary
Area Type: Other
Cycle Length: 95
Actuated Cycle Length: 95
Natural Cycle: 95
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 42.4 Intersection LOS: D
Intersection Capacity Utilization 93.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     1: IH610 NBFR & Fournace
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Lanes, Volumes, Timings 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 4

Lane Group Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Detector Phase
Switch Phase
Minimum Initial (s) 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 14.5 22.5 9.5 22.5 9.5 9.5 22.5 9.5
Total Split (s) 14.6 23.7 9.5 24.2 14.2 9.5 23.0 23.0
Total Split (%) 15% 25% 10% 25% 15% 10% 24% 24%
Maximum Green (s) 10.1 19.2 5.0 19.7 9.7 5.0 18.5 18.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary

5.3.c
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Phasings 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 5

Lane Group EBL EBT WBT NBT Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Protected Phases 15 15 5 6 6 8 7 1 2 3 4 5 7 8 11
Permitted Phases 15 5 6
Minimum Initial (s) 5.0 5.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 10.0 23.0 14.5 22.5 9.5 22.5 9.5 9.5 22.5 9.5
Total Split (s) 24.2 24.1 14.6 23.7 9.5 24.2 14.2 9.5 23.0 23.0
Total Split (%) 25.5% 25.4% 15% 25% 10% 25% 15% 10% 24% 24%
Maximum Green (s) 19.2 19.1 10.1 19.2 5.0 19.7 9.7 5.0 18.5 18.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 19.2 19.1 10.1 19.2 5.0 19.7 9.7 5.0 18.5 18.5
90th %ile Term Code Max Hold Max Max Max Max Max Max Max Hold
70th %ile Green (s) 19.2 19.1 10.1 19.2 5.0 19.7 9.7 5.0 18.5 18.5
70th %ile Term Code Max Hold Max Max Max Max Max Max Max Hold
50th %ile Green (s) 19.2 19.1 10.1 19.2 5.0 19.7 9.7 5.0 18.5 18.5
50th %ile Term Code Max Hold Max Max Max Max Max Max Max Hold
30th %ile Green (s) 19.2 19.0 10.0 19.2 5.0 19.7 9.7 5.0 18.5 18.5
30th %ile Term Code Hold Hold Min Hold Max Max Max Max Max Hold
10th %ile Green (s) 19.2 19.0 10.0 19.2 5.0 19.7 9.7 5.0 18.5 18.5
10th %ile Term Code Hold Hold Min Hold Max Max Max Max Max Hold

Intersection Summary
Cycle Length: 95
Actuated Cycle Length: 95
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 95
70th %ile Actuated Cycle: 95
50th %ile Actuated Cycle: 95
30th %ile Actuated Cycle: 94.9
10th %ile Actuated Cycle: 94.9
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Queues 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
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Lane Group EBL EBT WBT NBT
Lane Group Flow (vph) 344 399 243 1480
v/c Ratio 0.83 0.63 0.33 1.00
Control Delay 28.2 11.3 24.4 56.5
Queue Delay 2.2 0.2 0.0 0.0
Total Delay 30.4 11.5 24.4 56.5
Queue Length 50th (ft) 127 104 46 323
Queue Length 95th (ft) #305 178 82 #435
Internal Link Dist (ft) 207 951 395
Turn Bay Length (ft)
Base Capacity (vph) 413 635 733 1486
Starvation Cap Reductn 19 23 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.87 0.65 0.33 1.00

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 363 343 0 0 159 72 145 1173 87 0 0 0
Future Volume (vph) 363 343 0 0 159 72 145 1173 87 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.5
Lane Util. Factor 0.95 0.95 0.95 0.91
Frt 1.00 1.00 0.95 0.99
Flt Protected 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1681 1761 3373 5012
Flt Permitted 0.14 0.53 1.00 0.99
Satd. Flow (perm) 246 939 3373 5012
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 382 361 0 0 167 76 153 1235 92 0 0 0
RTOR Reduction (vph) 0 0 0 0 55 0 0 8 0 0 0 0
Lane Group Flow (vph) 344 399 0 0 188 0 0 1472 0 0 0 0
Turn Type pm+pt NA NA Perm NA
Protected Phases 15 15 5 6 6 8 7
Permitted Phases 15 5 6 8 7
Actuated Green, G (s) 48.0 48.0 19.1 28.0
Effective Green, g (s) 48.0 48.0 19.1 28.0
Actuated g/C Ratio 0.51 0.51 0.20 0.29
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 414 640 678 1477
v/s Ratio Prot c0.17 0.13 0.06
v/s Ratio Perm c0.25 0.19 0.29
v/c Ratio 0.83 0.62 0.28 1.00
Uniform Delay, d1 32.8 17.0 32.1 33.5
Progression Factor 0.45 0.53 1.00 1.00
Incremental Delay, d2 11.1 1.6 0.2 22.5
Delay (s) 25.9 10.6 32.3 55.9
Level of Service C B C E
Approach Delay (s) 17.7 32.3 55.9 0.0
Approach LOS B C E A

Intersection Summary
HCM 2000 Control Delay 42.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 95.0 Sum of lost time (s) 27.5
Intersection Capacity Utilization 93.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM 2010 Signalized Intersection Capacity Analysis 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
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HCM 2010 methodology does not support clustered intersections.
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HCM 6th Signalized Intersection Capacity Analysis 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
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HCM 6th Edition methodology does not support clustered intersections.
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Lanes, Volumes, Timings 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 427 372 93 211 0 0 0 0 281 1217 291
Future Volume (vph) 0 427 372 93 211 0 0 0 0 281 1217 291
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 150 0 0 0 0 0 0
Storage Lanes 0 1 1 0 0 0 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91
Frt 0.850 0.971
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 3539 1583 1770 1863 0 0 0 0 1770 4938 0
Flt Permitted 0.494 0.950
Satd. Flow (perm) 0 3539 1583 920 1863 0 0 0 0 1770 4938 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 388 61
Link Speed (mph) 35 35 35 40
Link Distance (ft) 593 287 471 347
Travel Time (s) 11.6 5.6 9.2 5.9
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 0 445 388 97 220 0 0 0 0 293 1268 303
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 445 388 97 220 0 0 0 0 293 1571 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 2 1 1 2 1 2
Detector Template Thru Right Left Thru Left Thru
Leading Detector (ft) 100 20 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type NA Perm pm+pt NA Perm NA
Protected Phases 2 1 1 11 2 4 3
Permitted Phases 2 1 11 2 4 3
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Lanes, Volumes, Timings 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
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Lane Group Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø11 Ø15
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 3 4 5 6 7 8 11 15
Permitted Phases

5.3.c

Packet Pg. 332

A
tt

ac
h

m
en

t:
 1

00
11

8-
48

00
 F

o
u

rn
ac

e 
O

ff
ic

e 
T

ra
ff

ic
 A

n
al

ys
is

 v
1.

1 
 (

27
08

 :
 C

o
n

si
d

er
at

io
n

-4
80

0 
F

o
u

rn
ac

e-
P

ar
ki

n
g

 G
ar

ag
e)



Lanes, Volumes, Timings 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 2 2 1 1 11 2 4 3 4 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0
Minimum Split (s) 22.5 22.5 14.5
Total Split (s) 23.7 23.7 14.6
Total Split (%) 24.9% 24.9% 15.4%
Maximum Green (s) 19.2 19.2 10.1
Yellow Time (s) 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5
Lead/Lag Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 19.2 19.2 52.3 56.8 29.2 29.2
Actuated g/C Ratio 0.20 0.20 0.55 0.60 0.31 0.31
v/c Ratio 0.62 0.62 0.16 0.20 0.54 1.01
Control Delay 39.0 8.3 2.5 2.9 31.7 56.8
Queue Delay 0.2 0.0 0.0 1.6 0.3 0.0
Total Delay 39.2 8.3 2.5 4.5 32.0 56.8
LOS D A A A C E
Approach Delay 24.8 3.9 52.9
Approach LOS C A D

Intersection Summary
Area Type: Other
Cycle Length: 95
Actuated Cycle Length: 95
Natural Cycle: 95
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 40.0 Intersection LOS: D
Intersection Capacity Utilization 93.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     2: Fournace & IH610 SBFR
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Lanes, Volumes, Timings 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
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Lane Group Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø11 Ø15
Detector Phase
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 9.5 23.0 9.5 22.5 9.5 10.0
Total Split (s) 9.5 24.2 14.2 24.1 9.5 23.0 23.0 24.2
Total Split (%) 10% 25% 15% 25% 10% 24% 24% 25%
Maximum Green (s) 5.0 19.7 9.7 19.1 5.0 18.5 18.5 19.2
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.5 1.0 1.0 1.0 1.5
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Phasings 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 14

Lane Group EBT EBR WBL WBT SBL SBT Ø3 Ø4 Ø5 Ø6 Ø7 Ø8
Protected Phases 2 1 1 11 2 4 3 3 4 5 6 7 8
Permitted Phases 2 1 11 2 4 3
Minimum Initial (s) 10.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 14.5 9.5 22.5 9.5 23.0 9.5 22.5
Total Split (s) 23.7 23.7 14.6 9.5 24.2 14.2 24.1 9.5 23.0
Total Split (%) 24.9% 24.9% 15.4% 10% 25% 15% 25% 10% 24%
Maximum Green (s) 19.2 19.2 10.1 5.0 19.7 9.7 19.1 5.0 18.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.5 1.0 1.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
90th %ile Green (s) 19.2 19.2 10.1 5.0 19.7 9.7 19.1 5.0 18.5
90th %ile Term Code Max Max Max Max Max Max Hold Max Max
70th %ile Green (s) 19.2 19.2 10.1 5.0 19.7 9.7 19.1 5.0 18.5
70th %ile Term Code Max Max Max Max Max Max Hold Max Max
50th %ile Green (s) 19.2 19.2 10.1 5.0 19.7 9.7 19.1 5.0 18.5
50th %ile Term Code Max Max Max Max Max Max Hold Max Max
30th %ile Green (s) 19.2 19.2 10.0 5.0 19.7 9.7 19.0 5.0 18.5
30th %ile Term Code Hold Hold Min Max Max Max Hold Max Max
10th %ile Green (s) 19.2 19.2 10.0 5.0 19.7 9.7 19.0 5.0 18.5
10th %ile Term Code Hold Hold Min Max Max Max Hold Max Max

Intersection Summary
Cycle Length: 95
Actuated Cycle Length: 95
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 95
70th %ile Actuated Cycle: 95
50th %ile Actuated Cycle: 95
30th %ile Actuated Cycle: 94.9
10th %ile Actuated Cycle: 94.9
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Phasings 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
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Lane Group Ø11 Ø15
Protected Phases 11 15
Permitted Phases
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 9.5 10.0
Total Split (s) 23.0 24.2
Total Split (%) 24% 25%
Maximum Green (s) 18.5 19.2
Yellow Time (s) 3.5 3.5
All-Red Time (s) 1.0 1.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Minimum Gap (s) 3.0 3.0
Time Before Reduce (s) 0.0 0.0
Time To Reduce (s) 0.0 0.0
Recall Mode None None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
90th %ile Green (s) 18.5 19.2
90th %ile Term Code Hold Max
70th %ile Green (s) 18.5 19.2
70th %ile Term Code Hold Max
50th %ile Green (s) 18.5 19.2
50th %ile Term Code Hold Max
30th %ile Green (s) 18.5 19.2
30th %ile Term Code Hold Hold
10th %ile Green (s) 18.5 19.2
10th %ile Term Code Hold Hold

Intersection Summary
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Queues 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 16

Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 445 388 97 220 293 1571
v/c Ratio 0.62 0.62 0.16 0.20 0.54 1.01
Control Delay 39.0 8.3 2.5 2.9 31.7 56.8
Queue Delay 0.2 0.0 0.0 1.6 0.3 0.0
Total Delay 39.2 8.3 2.5 4.5 32.0 56.8
Queue Length 50th (ft) 130 0 3 8 146 ~339
Queue Length 95th (ft) 181 78 m3 m7 228 #452
Internal Link Dist (ft) 513 207 267
Turn Bay Length (ft) 150
Base Capacity (vph) 715 629 596 1078 544 1560
Starvation Cap Reductn 0 0 0 685 0 0
Spillback Cap Reductn 27 0 0 0 35 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.62 0.16 0.56 0.58 1.01

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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HCM Signalized Intersection Capacity Analysis 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 427 372 93 211 0 0 0 0 281 1217 291
Future Volume (vph) 0 427 372 93 211 0 0 0 0 281 1217 291
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 1863 1770 4938
Flt Permitted 1.00 1.00 0.49 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 921 1863 1770 4938
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 0 445 388 97 220 0 0 0 0 293 1268 303
RTOR Reduction (vph) 0 0 310 0 0 0 0 0 0 0 42 0
Lane Group Flow (vph) 0 445 78 97 220 0 0 0 0 293 1529 0
Turn Type NA Perm pm+pt NA Perm NA
Protected Phases 2 1 1 11 2 4 3
Permitted Phases 2 1 11 2 4 3
Actuated Green, G (s) 19.2 19.2 52.3 56.8 29.2 29.2
Effective Green, g (s) 19.2 19.2 52.3 56.8 29.2 29.2
Actuated g/C Ratio 0.20 0.20 0.55 0.60 0.31 0.31
Clearance Time (s) 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 715 319 597 1113 544 1517
v/s Ratio Prot c0.13 0.02 c0.12 c0.31
v/s Ratio Perm 0.05 0.07 0.17
v/c Ratio 0.62 0.25 0.16 0.20 0.54 1.01
Uniform Delay, d1 34.6 31.8 10.2 8.7 27.3 32.9
Progression Factor 1.00 1.00 0.24 0.29 1.00 1.00
Incremental Delay, d2 1.7 0.4 0.1 0.1 1.0 25.0
Delay (s) 36.3 32.2 2.5 2.6 28.3 57.9
Level of Service D C A A C E
Approach Delay (s) 34.4 2.6 0.0 53.3
Approach LOS C A A D

Intersection Summary
HCM 2000 Control Delay 42.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 95.0 Sum of lost time (s) 27.5
Intersection Capacity Utilization 93.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM 2010 Signalized Intersection Capacity Analysis 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 18

HCM 2010 methodology does not support clustered intersections.
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HCM 6th Signalized Intersection Capacity Analysis 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 19

HCM 6th Edition methodology does not support clustered intersections.
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Lanes, Volumes, Timings 2020 AM Peak Hour
4: Anderson & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 20

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 781 32 2 500 5 19
Future Volume (vph) 781 32 2 500 5 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.994 0.891
Flt Protected 0.990
Satd. Flow (prot) 3518 0 0 3539 1643 0
Flt Permitted 0.990
Satd. Flow (perm) 3518 0 0 3539 1643 0
Link Speed (mph) 35 35 30
Link Distance (ft) 250 440 473
Travel Time (s) 4.9 8.6 10.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 849 35 2 543 5 21
Shared Lane Traffic (%)
Lane Group Flow (vph) 884 0 0 545 26 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 32.6% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2020 AM Peak Hour
4: Anderson & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 21

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 781 32 2 500 5 19
Future Volume (Veh/h) 781 32 2 500 5 19
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) 849 35 2 543 5 21
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1311 1033
pX, platoon unblocked 0.94 0.94 0.94
vC, conflicting volume 884 1142 442
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 743 1018 272
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 98 97
cM capacity (veh/h) 806 218 681

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 566 318 183 362 26
Volume Left 0 0 2 0 5
Volume Right 0 35 0 0 21
cSH 1700 1700 806 1700 484
Volume to Capacity 0.33 0.19 0.00 0.21 0.05
Queue Length 95th (ft) 0 0 0 0 4
Control Delay (s) 0.0 0.0 0.1 0.0 12.9
Lane LOS A B
Approach Delay (s) 0.0 0.0 12.9
Approach LOS B

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 32.6% ICU Level of Service A
Analysis Period (min) 15
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HCM 2010 TWSC 2020 AM Peak Hour
4: Anderson & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 22

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 781 32 2 500 5 19
Future Vol, veh/h 781 32 2 500 5 19
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
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 849 35 2 543 5 21
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 884 0 1143 442
          Stage 1 - - - - 867 -
          Stage 2 - - - - 276 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 761 - 194 563
          Stage 1 - - - - 372 -
          Stage 2 - - - - 746 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 761 - 193 563
Mov Cap-2 Maneuver - - - - 193 -
          Stage 1 - - - - 371 -
          Stage 2 - - - - 746 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 14.6
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 402 - - 761 -
HCM Lane V/C Ratio 0.065 - - 0.003 -
HCM Control Delay (s) 14.6 - - 9.7 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.2 - - 0 -
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HCM 6th TWSC 2020 AM Peak Hour
4: Anderson & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 23

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 781 32 2 500 5 19
Future Vol, veh/h 781 32 2 500 5 19
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
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 849 35 2 543 5 21
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 884 0 1143 442
          Stage 1 - - - - 867 -
          Stage 2 - - - - 276 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 761 - 194 563
          Stage 1 - - - - 372 -
          Stage 2 - - - - 746 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 761 - 193 563
Mov Cap-2 Maneuver - - - - 193 -
          Stage 1 - - - - 371 -
          Stage 2 - - - - 746 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 14.6
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 402 - - 761 -
HCM Lane V/C Ratio 0.065 - - 0.003 -
HCM Control Delay (s) 14.6 - - 9.7 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.2 - - 0 -
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Lanes, Volumes, Timings 2020 AM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 24

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 87 525 34 68 314 127 47 546 96 184 304 114
Future Volume (vph) 87 525 34 68 314 127 47 546 96 184 304 114
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 110 150 110 150 80 150 60 150
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.991 0.957 0.978 0.959
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3507 0 1770 3387 0 1770 3461 0 1770 3394 0
Flt Permitted 0.378 0.322 0.497 0.201
Satd. Flow (perm) 704 3507 0 600 3387 0 926 3461 0 374 3394 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 91 29 82
Link Speed (mph) 35 35 35 35
Link Distance (ft) 795 621 1051 547
Travel Time (s) 15.5 12.1 20.5 10.7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 92 553 36 72 331 134 49 575 101 194 320 120
Shared Lane Traffic (%)
Lane Group Flow (vph) 92 589 0 72 465 0 49 676 0 194 440 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
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Lanes, Volumes, Timings 2020 AM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 25

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 4.0 5.0 4.0 5.0 4.0 5.0 4.0
Minimum Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 10.0 21.0
Total Split (s) 10.0 22.0 10.0 22.0 10.0 21.0 12.0 23.0
Total Split (%) 15.4% 33.8% 15.4% 33.8% 15.4% 32.3% 18.5% 35.4%
Maximum Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Min None Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 18.7 16.0 17.7 13.9 19.9 14.8 25.3 21.5
Actuated g/C Ratio 0.32 0.27 0.30 0.24 0.34 0.25 0.43 0.37
v/c Ratio 0.29 0.61 0.25 0.53 0.13 0.76 0.59 0.34
Control Delay 14.7 22.5 14.3 18.6 11.9 27.2 21.1 14.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.7 22.5 14.3 18.6 11.9 27.2 21.1 14.5
LOS B C B B B C C B
Approach Delay 21.4 18.0 26.2 16.5
Approach LOS C B C B

Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 58.7
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 20.8 Intersection LOS: C
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     6: S Rice & Gulfton/Fournace
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Phasings 2020 AM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 26

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Minimum Initial (s) 5.0 4.0 5.0 4.0 5.0 4.0 5.0 4.0
Minimum Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 10.0 21.0
Total Split (s) 10.0 22.0 10.0 22.0 10.0 21.0 12.0 23.0
Total Split (%) 15.4% 33.8% 15.4% 33.8% 15.4% 32.3% 18.5% 35.4%
Maximum Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None Min None Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
90th %ile Term Code Max Max Max Max Max Max Max Hold
70th %ile Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
70th %ile Term Code Max Max Max Hold Max Max Max Hold
50th %ile Green (s) 5.0 16.5 5.0 16.5 5.0 16.0 7.0 18.0
50th %ile Term Code Max Gap Max Hold Max Max Max Hold
30th %ile Green (s) 5.0 20.3 0.0 10.3 0.0 15.2 7.0 27.2
30th %ile Term Code Max Hold Skip Gap Skip Gap Max Hold
10th %ile Green (s) 0.0 9.5 0.0 9.5 0.0 10.4 6.4 21.8
10th %ile Term Code Skip Gap Skip Hold Skip Gap Gap Hold

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 58.7
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 65
70th %ile Actuated Cycle: 65
50th %ile Actuated Cycle: 64.5
30th %ile Actuated Cycle: 57.5
10th %ile Actuated Cycle: 41.3

5.3.c

Packet Pg. 347

A
tt

ac
h

m
en

t:
 1

00
11

8-
48

00
 F

o
u

rn
ac

e 
O

ff
ic

e 
T

ra
ff

ic
 A

n
al

ys
is

 v
1.

1 
 (

27
08

 :
 C

o
n

si
d

er
at

io
n

-4
80

0 
F

o
u

rn
ac

e-
P

ar
ki

n
g

 G
ar

ag
e)



Queues 2020 AM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 27

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 92 589 72 465 49 676 194 440
v/c Ratio 0.29 0.61 0.25 0.53 0.13 0.76 0.59 0.34
Control Delay 14.7 22.5 14.3 18.6 11.9 27.2 21.1 14.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.7 22.5 14.3 18.6 11.9 27.2 21.1 14.5
Queue Length 50th (ft) 22 106 17 64 11 124 46 59
Queue Length 95th (ft) 47 156 39 105 28 #189 #107 97
Internal Link Dist (ft) 715 541 971 467
Turn Bay Length (ft) 110 110 80 60
Base Capacity (vph) 318 1094 283 1075 388 993 333 1296
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.54 0.25 0.43 0.13 0.68 0.58 0.34

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 87 525 34 68 314 127 47 546 96 184 304 114
Future Volume (vph) 87 525 34 68 314 127 47 546 96 184 304 114
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.99 1.00 0.96 1.00 0.98 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3507 1770 3386 1770 3460 1770 3394
Flt Permitted 0.38 1.00 0.32 1.00 0.50 1.00 0.20 1.00
Satd. Flow (perm) 703 3507 600 3386 925 3460 374 3394
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 92 553 36 72 331 134 49 575 101 194 320 120
RTOR Reduction (vph) 0 7 0 0 69 0 0 21 0 0 54 0
Lane Group Flow (vph) 92 582 0 72 396 0 49 655 0 194 386 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 19.7 16.0 17.7 15.0 19.9 17.2 28.5 21.5
Effective Green, g (s) 19.7 16.0 17.7 15.0 19.9 17.2 28.5 21.5
Actuated g/C Ratio 0.31 0.25 0.28 0.24 0.32 0.27 0.45 0.34
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 282 892 219 807 328 946 324 1160
v/s Ratio Prot c0.02 c0.17 0.01 0.12 0.01 c0.19 c0.07 0.11
v/s Ratio Perm 0.08 0.08 0.04 0.20
v/c Ratio 0.33 0.65 0.33 0.49 0.15 0.69 0.60 0.33
Uniform Delay, d1 15.8 21.0 17.1 20.7 15.1 20.5 11.8 15.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 1.7 0.9 0.5 0.2 2.2 3.0 0.2
Delay (s) 16.4 22.7 17.9 21.1 15.3 22.7 14.7 15.5
Level of Service B C B C B C B B
Approach Delay (s) 21.8 20.7 22.2 15.3
Approach LOS C C C B

Intersection Summary
HCM 2000 Control Delay 20.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 62.9 Sum of lost time (s) 20.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 87 525 34 68 314 127 47 546 96 184 304 114
Future Volume (veh/h) 87 525 34 68 314 127 47 546 96 184 304 114
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, 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 1900 1863 1863 1900
Adj Flow Rate, veh/h 92 553 36 72 331 134 49 575 101 194 320 120
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 337 753 49 296 533 212 407 733 128 374 774 285
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
Prop Arrive On Green 0.07 0.22 0.22 0.06 0.22 0.22 0.05 0.24 0.24 0.11 0.31 0.31
Ln Grp Delay, s/veh 15.8 23.1 23.1 16.1 21.2 21.5 14.4 26.0 26.2 15.0 15.7 15.8
Ln Grp LOS B C C B C C B C C B B B
Approach Vol, veh/h 681 537 725 634
Approach Delay, s/veh 22.1 20.6 25.3 15.5
Approach LOS C C C B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Case No 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phs Duration (G+Y+Rc), s 11.0 18.4 8.3 17.3 7.6 21.8 8.8 16.8
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green (Gmax), s 7.0 16.0 5.0 17.0 5.0 18.0 5.0 17.0
Max Allow Headway (MAH), s 3.8 5.2 3.8 5.1 3.8 5.2 3.8 5.2
Max Q Clear (g_c+l1), s 6.3 11.9 3.7 10.4 3.1 7.6 4.2 8.8
Green Ext Time (g_e), s 0.0 1.5 0.0 1.9 0.0 1.8 0.0 1.7
Prob of Phs Call (p_c) 0.95 1.00 0.67 1.00 0.53 1.00 0.76 1.00
Prob of Max Out (p_x) 1.00 1.00 1.00 0.72 1.00 0.22 1.00 0.44

Left-Turn Movement Data
Assigned Mvmt 1 3 5 7
Mvmt Sat Flow, veh/h 1774 1774 1774 1774

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 3012 3374 2535 2475

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 528 219 933 984

Left Lane Group Data
Assigned Mvmt 1 0 3 0 5 0 7 0
Lane Assignment (Pr/Pm) (Pr/Pm) (Pr/Pm) (Pr/Pm)
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Lanes in Grp 1 0 1 0 1 0 1 0
Grp Vol (v), veh/h 194 0 72 0 49 0 92 0
Grp Sat Flow (s), veh/h/ln 1774 0 1774 0 1774 0 1774 0
Q Serve Time (g_s), s 4.3 0.0 1.7 0.0 1.1 0.0 2.2 0.0
Cycle Q Clear Time (g_c), s 4.3 0.0 1.7 0.0 1.1 0.0 2.2 0.0
Perm LT Sat Flow (s_l), veh/h/ln 760 0 824 0 945 0 924 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 13.8 0.0 11.8 0.0 13.4 0.0 11.8 0.0
Perm LT Serve Time (g_u), s 3.5 0.0 3.9 0.0 11.2 0.0 5.0 0.0
Perm LT Q Serve Time (g_ps), s 3.5 0.0 0.8 0.0 0.1 0.0 0.8 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Lane Grp Cap (c), veh/h 374 0 296 0 407 0 337 0
V/C Ratio (X) 0.52 0.00 0.24 0.00 0.12 0.00 0.27 0.00
Avail Cap (c_a), veh/h 405 0 350 0 483 0 376 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Uniform Delay (d1), s/veh 13.9 0.0 15.7 0.0 14.3 0.0 15.4 0.0
Incr Delay (d2), s/veh 1.1 0.0 0.4 0.0 0.1 0.0 0.4 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 15.0 0.0 16.1 0.0 14.4 0.0 15.8 0.0
1st-Term Q (Q1), veh/ln 2.1 0.0 0.8 0.0 0.5 0.0 1.0 0.0
2nd-Term Q (Q2), veh/ln 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
%ile Back of Q (50%), veh/ln 2.2 0.0 0.9 0.0 0.5 0.0 1.1 0.0
%ile Storage Ratio (RQ%) 0.94 0.00 0.20 0.00 0.17 0.00 0.25 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 337 0 290 0 222 0 235
Grp Sat Flow (s), veh/h/ln 0 1770 0 1770 0 1770 0 1770
Q Serve Time (g_s), s 0.0 9.8 0.0 8.4 0.0 5.5 0.0 6.6
Cycle Q Clear Time (g_c), s 0.0 9.8 0.0 8.4 0.0 5.5 0.0 6.6
Lane Grp Cap (c), veh/h 0 431 0 395 0 540 0 381
V/C Ratio (X) 0.00 0.78 0.00 0.73 0.00 0.41 0.00 0.62
Avail Cap (c_a), veh/h 0 514 0 546 0 578 0 546
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 19.5 0.0 19.9 0.0 15.2 0.0 19.6
Incr Delay (d2), s/veh 0.0 6.5 0.0 3.2 0.0 0.5 0.0 1.6
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 26.0 0.0 23.1 0.0 15.7 0.0 21.2
1st-Term Q (Q1), veh/ln 0.0 4.8 0.0 4.0 0.0 2.6 0.0 3.2
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2nd-Term Q (Q2), veh/ln 0.0 0.8 0.0 0.4 0.0 0.1 0.0 0.2
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 5.6 0.0 4.4 0.0 2.7 0.0 3.4
%ile Storage Ratio (RQ%) 0.00 0.14 0.00 0.15 0.00 0.15 0.00 0.16
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 339 0 299 0 218 0 230
Grp Sat Flow (s), veh/h/ln 0 1770 0 1824 0 1698 0 1689
Q Serve Time (g_s), s 0.0 9.9 0.0 8.4 0.0 5.6 0.0 6.8
Cycle Q Clear Time (g_c), s 0.0 9.9 0.0 8.4 0.0 5.6 0.0 6.8
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.30 0.00 0.12 0.00 0.55 0.00 0.58
Lane Grp Cap (c), veh/h 0 431 0 407 0 518 0 363
V/C Ratio (X) 0.00 0.79 0.00 0.74 0.00 0.42 0.00 0.63
Avail Cap (c_a), veh/h 0 514 0 563 0 555 0 521
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 19.5 0.0 19.9 0.0 15.3 0.0 19.6
Incr Delay (d2), s/veh 0.0 6.7 0.0 3.2 0.0 0.5 0.0 1.8
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 26.2 0.0 23.1 0.0 15.8 0.0 21.5
1st-Term Q (Q1), veh/ln 0.0 4.8 0.0 4.2 0.0 2.6 0.0 3.1
2nd-Term Q (Q2), veh/ln 0.0 0.8 0.0 0.4 0.0 0.1 0.0 0.2
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 5.6 0.0 4.6 0.0 2.7 0.0 3.3
%ile Storage Ratio (RQ%) 0.00 0.14 0.00 0.16 0.00 0.14 0.00 0.15
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 21.1
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) 87 525 34 68 314 127 47 546 96 184 304 114
Future Volume (veh/h) 87 525 34 68 314 127 47 546 96 184 304 114
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, 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
Work Zone On Approach No No No No
Lanes Open During Work Zone
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 92 553 36 72 331 134 49 575 101 194 320 120
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 338 755 49 298 533 212 409 735 129 375 775 285
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
Prop Arrive On Green 0.07 0.22 0.22 0.06 0.21 0.21 0.05 0.24 0.24 0.11 0.30 0.30
Unsig. Movement Delay
Ln Grp Delay, s/veh 15.8 23.0 22.9 16.1 21.1 21.4 14.4 25.8 26.0 15.0 15.7 15.8
Ln Grp LOS B C C B C C B C C B B B
Approach Vol, veh/h 681 537 725 634
Approach Delay, s/veh 22.0 20.6 25.1 15.5
Approach LOS C C C B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Case No 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phs Duration (G+Y+Rc), s 11.0 18.4 8.3 17.2 7.6 21.7 8.8 16.8
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green (Gmax), s 7.0 16.0 5.0 17.0 5.0 18.0 5.0 17.0
Max Allow Headway (MAH), s 3.8 5.2 3.8 5.1 3.8 5.2 3.8 5.2
Max Q Clear (g_c+l1), s 6.3 11.8 3.7 10.4 3.1 7.6 4.1 8.8
Green Ext Time (g_e), s 0.0 1.6 0.0 1.9 0.0 1.8 0.0 1.7
Prob of Phs Call (p_c) 0.95 1.00 0.67 1.00 0.53 1.00 0.75 1.00
Prob of Max Out (p_x) 1.00 1.00 1.00 0.71 1.00 0.22 1.00 0.43

Left-Turn Movement Data
Assigned Mvmt 1 3 5 7
Mvmt Sat Flow, veh/h 1781 1781 1781 1781

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 3022 3387 2543 2483

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 529 220 936 987

Left Lane Group Data
Assigned Mvmt 1 0 3 0 5 0 7 0
Lane Assignment L (Pr/Pm) L (Pr/Pm) L (Pr/Pm) L (Pr/Pm)
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Lanes in Grp 1 0 1 0 1 0 1 0
Grp Vol (v), veh/h 194 0 72 0 49 0 92 0
Grp Sat Flow (s), veh/h/ln 1781 0 1781 0 1781 0 1781 0
Q Serve Time (g_s), s 4.3 0.0 1.7 0.0 1.1 0.0 2.1 0.0
Cycle Q Clear Time (g_c), s 4.3 0.0 1.7 0.0 1.1 0.0 2.1 0.0
Perm LT Sat Flow (s_l), veh/h/ln 763 0 827 0 949 0 928 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 13.7 0.0 11.8 0.0 13.4 0.0 11.8 0.0
Perm LT Serve Time (g_u), s 3.6 0.0 3.9 0.0 11.1 0.0 5.0 0.0
Perm LT Q Serve Time (g_ps), s 3.5 0.0 0.8 0.0 0.1 0.0 0.7 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Lane Grp Cap (c), veh/h 375 0 298 0 409 0 338 0
V/C Ratio (X) 0.52 0.00 0.24 0.00 0.12 0.00 0.27 0.00
Avail Cap (c_a), veh/h 407 0 352 0 485 0 378 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Uniform Delay (d1), s/veh 13.9 0.0 15.7 0.0 14.2 0.0 15.3 0.0
Incr Delay (d2), s/veh 1.1 0.0 0.4 0.0 0.1 0.0 0.4 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 15.0 0.0 16.1 0.0 14.4 0.0 15.8 0.0
1st-Term Q (Q1), veh/ln 1.4 0.0 0.6 0.0 0.4 0.0 0.8 0.0
2nd-Term Q (Q2), veh/ln 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
%ile Back of Q (50%), veh/ln 1.6 0.0 0.6 0.0 0.4 0.0 0.8 0.0
%ile Storage Ratio (RQ%) 0.66 0.00 0.15 0.00 0.13 0.00 0.18 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 337 0 290 0 222 0 235
Grp Sat Flow (s), veh/h/ln 0 1777 0 1777 0 1777 0 1777
Q Serve Time (g_s), s 0.0 9.7 0.0 8.3 0.0 5.4 0.0 6.6
Cycle Q Clear Time (g_c), s 0.0 9.7 0.0 8.3 0.0 5.4 0.0 6.6
Lane Grp Cap (c), veh/h 0 432 0 396 0 541 0 382
V/C Ratio (X) 0.00 0.78 0.00 0.73 0.00 0.41 0.00 0.62
Avail Cap (c_a), veh/h 0 517 0 550 0 582 0 550
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 19.4 0.0 19.8 0.0 15.2 0.0 19.5
Incr Delay (d2), s/veh 0.0 6.3 0.0 3.1 0.0 0.5 0.0 1.6
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 25.8 0.0 23.0 0.0 15.7 0.0 21.1
1st-Term Q (Q1), veh/ln 0.0 3.5 0.0 3.0 0.0 1.9 0.0 2.4
2nd-Term Q (Q2), veh/ln 0.0 0.8 0.0 0.3 0.0 0.1 0.0 0.2
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HCM 6th Signalized Intersection Capacity Analysis 2020 AM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 4.3 0.0 3.4 0.0 2.0 0.0 2.6
%ile Storage Ratio (RQ%) 0.00 0.11 0.00 0.11 0.00 0.11 0.00 0.12
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 339 0 299 0 218 0 230
Grp Sat Flow (s), veh/h/ln 0 1775 0 1831 0 1702 0 1693
Q Serve Time (g_s), s 0.0 9.8 0.0 8.4 0.0 5.6 0.0 6.8
Cycle Q Clear Time (g_c), s 0.0 9.8 0.0 8.4 0.0 5.6 0.0 6.8
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.30 0.00 0.12 0.00 0.55 0.00 0.58
Lane Grp Cap (c), veh/h 0 432 0 408 0 519 0 364
V/C Ratio (X) 0.00 0.78 0.00 0.73 0.00 0.42 0.00 0.63
Avail Cap (c_a), veh/h 0 517 0 566 0 557 0 524
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 19.4 0.0 19.8 0.0 15.2 0.0 19.6
Incr Delay (d2), s/veh 0.0 6.5 0.0 3.1 0.0 0.5 0.0 1.8
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 26.0 0.0 22.9 0.0 15.8 0.0 21.4
1st-Term Q (Q1), veh/ln 0.0 3.5 0.0 3.1 0.0 1.9 0.0 2.4
2nd-Term Q (Q2), veh/ln 0.0 0.8 0.0 0.4 0.0 0.1 0.0 0.2
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 4.3 0.0 3.5 0.0 2.0 0.0 2.5
%ile Storage Ratio (RQ%) 0.00 0.11 0.00 0.12 0.00 0.11 0.00 0.12
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 21.0
HCM 6th LOS C
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Lanes, Volumes, Timings 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 135 156 0 0 275 57 246 706 43 0 0 0
Future Volume (vph) 135 156 0 0 275 57 246 706 43 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 150 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 0.91 0.91 0.91 1.00 1.00 1.00
Frt 0.974 0.994
Flt Protected 0.950 0.996 0.988
Satd. Flow (prot) 1681 1763 0 0 3447 0 0 4994 0 0 0 0
Flt Permitted 0.144 0.988
Satd. Flow (perm) 255 1770 0 0 3447 0 0 4994 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 21 6
Link Speed (mph) 35 35 35 35
Link Distance (ft) 287 1031 475 520
Travel Time (s) 5.6 20.1 9.3 10.1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 148 171 0 0 302 63 270 776 47 0 0 0
Shared Lane Traffic (%) 10%
Lane Group Flow (vph) 133 186 0 0 365 0 0 1093 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm NA
Protected Phases 15 15 5 6 6 8 7
Permitted Phases 15 5 6 8 7
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Lanes, Volumes, Timings 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 2

Lane Group Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 1 2 3 4 5 7 8 11
Permitted Phases
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Lanes, Volumes, Timings 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 15 15 5 6 6 8 7 8 7
Switch Phase
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 10.0 23.0
Total Split (s) 35.4 24.3
Total Split (%) 33.7% 23.1%
Maximum Green (s) 30.4 19.3
Yellow Time (s) 3.5 3.5
All-Red Time (s) 1.5 1.5
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
Walk Time (s) 7.0
Flash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 57.7 67.7 19.3 27.5
Actuated g/C Ratio 0.55 0.65 0.18 0.26
v/c Ratio 0.24 0.16 0.56 0.83
Control Delay 9.6 3.2 40.4 42.8
Queue Delay 0.0 1.3 0.2 0.0
Total Delay 9.6 4.5 40.5 42.8
LOS A A D D
Approach Delay 6.7 40.5 42.8
Approach LOS A D D

Intersection Summary
Area Type: Other
Cycle Length: 105
Actuated Cycle Length: 104.7
Natural Cycle: 105
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 35.8 Intersection LOS: D
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     1: IH610 NBFR & Fournace
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Lanes, Volumes, Timings 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 4

Lane Group Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Detector Phase
Switch Phase
Minimum Initial (s) 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 14.5 22.5 9.5 22.5 9.5 9.5 22.5 9.5
Total Split (s) 14.8 22.8 9.5 35.4 13.3 9.5 22.5 22.5
Total Split (%) 14% 22% 9% 34% 13% 9% 21% 21%
Maximum Green (s) 10.3 18.3 5.0 30.9 8.8 5.0 18.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Phasings 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 5

Lane Group EBL EBT WBT NBT Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Protected Phases 15 15 5 6 6 8 7 1 2 3 4 5 7 8 11
Permitted Phases 15 5 6
Minimum Initial (s) 5.0 5.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 10.0 23.0 14.5 22.5 9.5 22.5 9.5 9.5 22.5 9.5
Total Split (s) 35.4 24.3 14.8 22.8 9.5 35.4 13.3 9.5 22.5 22.5
Total Split (%) 33.7% 23.1% 14% 22% 9% 34% 13% 9% 21% 21%
Maximum Green (s) 30.4 19.3 10.3 18.3 5.0 30.9 8.8 5.0 18.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 30.4 19.3 10.3 18.3 5.0 30.9 8.8 5.0 18.0 18.0
90th %ile Term Code Hold Max Max Max Max Max Max Max Max Max
70th %ile Green (s) 30.4 19.3 10.3 18.3 5.0 30.9 8.8 5.0 18.0 18.0
70th %ile Term Code Hold Hold Max Max Max Max Max Max Max Hold
50th %ile Green (s) 30.4 19.3 10.3 18.3 5.0 30.9 8.8 5.0 18.0 18.0
50th %ile Term Code Hold Hold Max Hold Max Max Max Max Max Hold
30th %ile Green (s) 30.4 19.3 10.3 18.2 5.0 30.9 8.7 5.0 18.0 18.0
30th %ile Term Code Hold Hold Max Hold Max Max Gap Max Max Hold
10th %ile Green (s) 30.4 19.3 10.3 16.8 5.0 30.9 7.3 5.0 18.0 18.0
10th %ile Term Code Hold Hold Max Hold Max Max Gap Max Max Hold

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 104.7
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 105
70th %ile Actuated Cycle: 105
50th %ile Actuated Cycle: 105
30th %ile Actuated Cycle: 104.9
10th %ile Actuated Cycle: 103.5
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Queues 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 6

Lane Group EBL EBT WBT NBT
Lane Group Flow (vph) 133 186 365 1093
v/c Ratio 0.24 0.16 0.56 0.83
Control Delay 9.6 3.2 40.4 42.8
Queue Delay 0.0 1.3 0.2 0.0
Total Delay 9.6 4.5 40.5 42.8
Queue Length 50th (ft) 2 2 111 252
Queue Length 95th (ft) 91 3 160 308
Internal Link Dist (ft) 207 951 395
Turn Bay Length (ft)
Base Capacity (vph) 554 1116 652 1316
Starvation Cap Reductn 0 742 0 0
Spillback Cap Reductn 0 0 30 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.24 0.50 0.59 0.83

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 135 156 0 0 275 57 246 706 43 0 0 0
Future Volume (vph) 135 156 0 0 275 57 246 706 43 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.5
Lane Util. Factor 0.95 0.95 0.95 0.91
Frt 1.00 1.00 0.97 0.99
Flt Protected 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1681 1763 3448 4991
Flt Permitted 0.14 1.00 1.00 0.99
Satd. Flow (perm) 255 1770 3448 4991
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 148 171 0 0 302 63 270 776 47 0 0 0
RTOR Reduction (vph) 0 0 0 0 17 0 0 4 0 0 0 0
Lane Group Flow (vph) 133 186 0 0 348 0 0 1089 0 0 0 0
Turn Type pm+pt NA NA Perm NA
Protected Phases 15 15 5 6 6 8 7
Permitted Phases 15 5 6 8 7
Actuated Green, G (s) 58.2 58.2 19.3 27.5
Effective Green, g (s) 58.2 58.2 19.3 27.5
Actuated g/C Ratio 0.56 0.56 0.18 0.26
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 555 981 635 1310
v/s Ratio Prot c0.07 0.06 c0.10
v/s Ratio Perm c0.06 0.05 0.22
v/c Ratio 0.24 0.19 0.55 0.83
Uniform Delay, d1 25.1 11.5 38.7 36.4
Progression Factor 0.71 0.39 1.00 1.00
Incremental Delay, d2 0.2 0.1 1.0 4.6
Delay (s) 18.1 4.6 39.7 41.0
Level of Service B A D D
Approach Delay (s) 10.2 39.7 41.0 0.0
Approach LOS B D D A

Intersection Summary
HCM 2000 Control Delay 35.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 104.7 Sum of lost time (s) 27.5
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM 2010 Signalized Intersection Capacity Analysis 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 8

HCM 2010 methodology does not support clustered intersections.
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HCM 6th Signalized Intersection Capacity Analysis 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 9

HCM 6th Edition methodology does not support clustered intersections.
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Lanes, Volumes, Timings 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 10

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 183 372 123 398 0 0 0 0 104 1591 322
Future Volume (vph) 0 183 372 123 398 0 0 0 0 104 1591 322
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 150 0 0 0 0 0 0
Storage Lanes 0 1 1 0 0 0 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91
Frt 0.850 0.975
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 3539 1583 1770 1863 0 0 0 0 1770 4958 0
Flt Permitted 0.630 0.950
Satd. Flow (perm) 0 3539 1583 1174 1863 0 0 0 0 1770 4958 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 336 47
Link Speed (mph) 35 35 35 40
Link Distance (ft) 593 287 471 347
Travel Time (s) 11.6 5.6 9.2 5.9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 193 392 129 419 0 0 0 0 109 1675 339
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 193 392 129 419 0 0 0 0 109 2014 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 2 1 1 2 1 2
Detector Template Thru Right Left Thru Left Thru
Leading Detector (ft) 100 20 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type NA Perm pm+pt NA Perm NA
Protected Phases 2 1 1 11 2 4 3
Permitted Phases 2 1 11 2 4 3
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Lanes, Volumes, Timings 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 11

Lane Group Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø11 Ø15
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 3 4 5 6 7 8 11 15
Permitted Phases
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Lanes, Volumes, Timings 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 2 2 1 1 11 2 4 3 4 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0
Minimum Split (s) 22.5 22.5 14.5
Total Split (s) 22.8 22.8 14.8
Total Split (%) 21.7% 21.7% 14.1%
Maximum Green (s) 18.3 18.3 10.3
Yellow Time (s) 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5
Lead/Lag Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 18.0 18.0 50.8 55.3 40.4 40.4
Actuated g/C Ratio 0.17 0.17 0.49 0.53 0.39 0.39
v/c Ratio 0.32 0.71 0.21 0.43 0.16 1.04
Control Delay 39.6 15.6 1.5 3.7 22.0 62.4
Queue Delay 0.0 0.0 0.0 3.4 0.0 0.0
Total Delay 39.6 15.6 1.5 7.1 22.0 62.4
LOS D B A A C E
Approach Delay 23.5 5.7 60.3
Approach LOS C A E

Intersection Summary
Area Type: Other
Cycle Length: 105
Actuated Cycle Length: 104.7
Natural Cycle: 105
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 44.5 Intersection LOS: D
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     2: Fournace & IH610 SBFR
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Lanes, Volumes, Timings 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 13

Lane Group Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø11 Ø15
Detector Phase
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 9.5 23.0 9.5 22.5 9.5 10.0
Total Split (s) 9.5 35.4 13.3 24.3 9.5 22.5 22.5 35.4
Total Split (%) 9% 34% 13% 23% 9% 21% 21% 34%
Maximum Green (s) 5.0 30.9 8.8 19.3 5.0 18.0 18.0 30.4
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.5 1.0 1.0 1.0 1.5
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Phasings 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 14

Lane Group EBT EBR WBL WBT SBL SBT Ø3 Ø4 Ø5 Ø6 Ø7 Ø8
Protected Phases 2 1 1 11 2 4 3 3 4 5 6 7 8
Permitted Phases 2 1 11 2 4 3
Minimum Initial (s) 10.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 14.5 9.5 22.5 9.5 23.0 9.5 22.5
Total Split (s) 22.8 22.8 14.8 9.5 35.4 13.3 24.3 9.5 22.5
Total Split (%) 21.7% 21.7% 14.1% 9% 34% 13% 23% 9% 21%
Maximum Green (s) 18.3 18.3 10.3 5.0 30.9 8.8 19.3 5.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.5 1.0 1.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
90th %ile Green (s) 18.3 18.3 10.3 5.0 30.9 8.8 19.3 5.0 18.0
90th %ile Term Code Max Max Max Max Max Max Max Max Max
70th %ile Green (s) 18.3 18.3 10.3 5.0 30.9 8.8 19.3 5.0 18.0
70th %ile Term Code Max Max Max Max Max Max Hold Max Max
50th %ile Green (s) 18.3 18.3 10.3 5.0 30.9 8.8 19.3 5.0 18.0
50th %ile Term Code Hold Hold Max Max Max Max Hold Max Max
30th %ile Green (s) 18.2 18.2 10.3 5.0 30.9 8.7 19.3 5.0 18.0
30th %ile Term Code Hold Hold Max Max Max Gap Hold Max Max
10th %ile Green (s) 16.8 16.8 10.3 5.0 30.9 7.3 19.3 5.0 18.0
10th %ile Term Code Hold Hold Max Max Max Gap Hold Max Max

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 104.7
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 105
70th %ile Actuated Cycle: 105
50th %ile Actuated Cycle: 105
30th %ile Actuated Cycle: 104.9
10th %ile Actuated Cycle: 103.5
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Phasings 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 15

Lane Group Ø11 Ø15
Protected Phases 11 15
Permitted Phases
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 9.5 10.0
Total Split (s) 22.5 35.4
Total Split (%) 21% 34%
Maximum Green (s) 18.0 30.4
Yellow Time (s) 3.5 3.5
All-Red Time (s) 1.0 1.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Minimum Gap (s) 3.0 3.0
Time Before Reduce (s) 0.0 0.0
Time To Reduce (s) 0.0 0.0
Recall Mode None None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
90th %ile Green (s) 18.0 30.4
90th %ile Term Code Max Hold
70th %ile Green (s) 18.0 30.4
70th %ile Term Code Hold Hold
50th %ile Green (s) 18.0 30.4
50th %ile Term Code Hold Hold
30th %ile Green (s) 18.0 30.4
30th %ile Term Code Hold Hold
10th %ile Green (s) 18.0 30.4
10th %ile Term Code Hold Hold

Intersection Summary
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Queues 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 16

Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 193 392 129 419 109 2014
v/c Ratio 0.32 0.71 0.21 0.43 0.16 1.04
Control Delay 39.6 15.6 1.5 3.7 22.0 62.4
Queue Delay 0.0 0.0 0.0 3.4 0.0 0.0
Total Delay 39.6 15.6 1.5 7.1 22.0 62.4
Queue Length 50th (ft) 60 33 1 4 47 ~530
Queue Length 95th (ft) 94 138 m1 m4 86 #628
Internal Link Dist (ft) 513 207 267
Turn Bay Length (ft) 150
Base Capacity (vph) 618 554 627 989 683 1942
Starvation Cap Reductn 0 0 0 461 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.71 0.21 0.79 0.16 1.04

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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HCM Signalized Intersection Capacity Analysis 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 183 372 123 398 0 0 0 0 104 1591 322
Future Volume (vph) 0 183 372 123 398 0 0 0 0 104 1591 322
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 1863 1770 4957
Flt Permitted 1.00 1.00 0.63 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1174 1863 1770 4957
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 193 392 129 419 0 0 0 0 109 1675 339
RTOR Reduction (vph) 0 0 278 0 0 0 0 0 0 0 29 0
Lane Group Flow (vph) 0 193 114 129 419 0 0 0 0 109 1985 0
Turn Type NA Perm pm+pt NA Perm NA
Protected Phases 2 1 1 11 2 4 3
Permitted Phases 2 1 11 2 4 3
Actuated Green, G (s) 18.0 18.0 50.8 55.3 40.4 40.4
Effective Green, g (s) 18.0 18.0 50.8 55.3 40.4 40.4
Actuated g/C Ratio 0.17 0.17 0.49 0.53 0.39 0.39
Clearance Time (s) 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 608 272 628 983 682 1912
v/s Ratio Prot 0.05 0.02 c0.22 c0.40
v/s Ratio Perm 0.07 0.08 0.06
v/c Ratio 0.32 0.42 0.21 0.43 0.16 1.04
Uniform Delay, d1 38.0 38.7 15.0 15.0 21.0 32.2
Progression Factor 1.00 1.00 0.07 0.18 1.00 1.00
Incremental Delay, d2 0.3 1.0 0.1 0.2 0.1 31.3
Delay (s) 38.3 39.7 1.2 2.9 21.2 63.4
Level of Service D D A A C E
Approach Delay (s) 39.2 2.5 0.0 61.3
Approach LOS D A A E

Intersection Summary
HCM 2000 Control Delay 47.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 104.7 Sum of lost time (s) 27.5
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM 2010 Signalized Intersection Capacity Analysis 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 18

HCM 2010 methodology does not support clustered intersections.
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HCM 6th Signalized Intersection Capacity Analysis 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 19

HCM 6th Edition methodology does not support clustered intersections.
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Lanes, Volumes, Timings 2020 PM Peak Hour
4: Anderson & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 20

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 546 17 7 713 7 9
Future Volume (vph) 546 17 7 713 7 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.995 0.921
Flt Protected 0.980
Satd. Flow (prot) 3522 0 0 3539 1681 0
Flt Permitted 0.980
Satd. Flow (perm) 3522 0 0 3539 1681 0
Link Speed (mph) 35 35 30
Link Distance (ft) 250 440 473
Travel Time (s) 4.9 8.6 10.8
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 581 18 7 759 7 10
Shared Lane Traffic (%)
Lane Group Flow (vph) 599 0 0 766 17 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 34.6% ICU Level of Service A
Analysis Period (min) 15

5.3.c
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HCM Unsignalized Intersection Capacity Analysis 2020 PM Peak Hour
4: Anderson & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 21

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 546 17 7 713 7 9
Future Volume (Veh/h) 546 17 7 713 7 9
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 581 18 7 759 7 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1311 1033
pX, platoon unblocked
vC, conflicting volume 599 984 300
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 599 984 300
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 97 99
cM capacity (veh/h) 974 244 697

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 387 212 260 506 17
Volume Left 0 0 7 0 7
Volume Right 0 18 0 0 10
cSH 1700 1700 974 1700 395
Volume to Capacity 0.23 0.12 0.01 0.30 0.04
Queue Length 95th (ft) 0 0 1 0 3
Control Delay (s) 0.0 0.0 0.3 0.0 14.5
Lane LOS A B
Approach Delay (s) 0.0 0.1 14.5
Approach LOS B

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 34.6% ICU Level of Service A
Analysis Period (min) 15

5.3.c
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HCM 2010 TWSC 2020 PM Peak Hour
4: Anderson & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 22

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 546 17 7 713 7 9
Future Vol, veh/h 546 17 7 713 7 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 581 18 7 759 7 10
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 599 0 984 300
          Stage 1 - - - - 590 -
          Stage 2 - - - - 394 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 974 - 246 696
          Stage 1 - - - - 517 -
          Stage 2 - - - - 650 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 974 - 243 696
Mov Cap-2 Maneuver - - - - 243 -
          Stage 1 - - - - 511 -
          Stage 2 - - - - 650 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 14.8
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 383 - - 974 -
HCM Lane V/C Ratio 0.044 - - 0.008 -
HCM Control Delay (s) 14.8 - - 8.7 0.1
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -

5.3.c
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HCM 6th TWSC 2020 PM Peak Hour
4: Anderson & Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 23

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 546 17 7 713 7 9
Future Vol, veh/h 546 17 7 713 7 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 581 18 7 759 7 10
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 599 0 984 300
          Stage 1 - - - - 590 -
          Stage 2 - - - - 394 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 974 - 246 696
          Stage 1 - - - - 517 -
          Stage 2 - - - - 650 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 974 - 243 696
Mov Cap-2 Maneuver - - - - 243 -
          Stage 1 - - - - 511 -
          Stage 2 - - - - 650 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 14.8
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 383 - - 974 -
HCM Lane V/C Ratio 0.044 - - 0.008 -
HCM Control Delay (s) 14.8 - - 8.7 0.1
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -

5.3.c

Packet Pg. 379

A
tt

ac
h

m
en

t:
 1

00
11

8-
48

00
 F

o
u

rn
ac

e 
O

ff
ic

e 
T

ra
ff

ic
 A

n
al

ys
is

 v
1.

1 
 (

27
08

 :
 C

o
n

si
d

er
at

io
n

-4
80

0 
F

o
u

rn
ac

e-
P

ar
ki

n
g

 G
ar

ag
e)



Lanes, Volumes, Timings 2020 PM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 24

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 81 314 48 76 448 182 87 505 34 196 518 77
Future Volume (vph) 81 314 48 76 448 182 87 505 34 196 518 77
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 110 150 110 150 80 150 60 150
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.980 0.957 0.990 0.981
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3468 0 1770 3387 0 1770 3504 0 1770 3472 0
Flt Permitted 0.270 0.497 0.386 0.264
Satd. Flow (perm) 503 3468 0 926 3387 0 719 3504 0 492 3472 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 26 92 10 25
Link Speed (mph) 35 35 35 35
Link Distance (ft) 795 621 1051 547
Travel Time (s) 15.5 12.1 20.5 10.7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 85 331 51 80 472 192 92 532 36 206 545 81
Shared Lane Traffic (%)
Lane Group Flow (vph) 85 382 0 80 664 0 92 568 0 206 626 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6

5.3.c
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Lanes, Volumes, Timings 2020 PM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 25

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 4.0 5.0 4.0 5.0 4.0 5.0 4.0
Minimum Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 10.0 21.0
Total Split (s) 10.0 22.0 10.0 22.0 10.0 21.0 12.0 23.0
Total Split (%) 15.4% 33.8% 15.4% 33.8% 15.4% 32.3% 18.5% 35.4%
Maximum Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Min None Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 18.6 14.8 18.6 14.8 19.2 14.0 24.0 18.8
Actuated g/C Ratio 0.32 0.25 0.32 0.25 0.33 0.24 0.41 0.32
v/c Ratio 0.32 0.43 0.22 0.72 0.28 0.68 0.58 0.56
Control Delay 15.2 19.7 13.4 23.0 13.9 25.5 20.2 20.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.2 19.7 13.4 23.0 13.9 25.5 20.2 20.7
LOS B B B C B C C C
Approach Delay 18.9 22.0 23.9 20.6
Approach LOS B C C C

Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 58.9
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 21.5 Intersection LOS: C
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     6: S Rice & Gulfton/Fournace
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Phasings 2020 PM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 26

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Minimum Initial (s) 5.0 4.0 5.0 4.0 5.0 4.0 5.0 4.0
Minimum Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 10.0 21.0
Total Split (s) 10.0 22.0 10.0 22.0 10.0 21.0 12.0 23.0
Total Split (%) 15.4% 33.8% 15.4% 33.8% 15.4% 32.3% 18.5% 35.4%
Maximum Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None Min None Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
90th %ile Term Code Max Hold Max Max Max Max Max Max
70th %ile Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
70th %ile Term Code Max Hold Max Max Max Max Max Max
50th %ile Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
50th %ile Term Code Max Hold Max Max Max Max Max Hold
30th %ile Green (s) 5.0 14.4 5.0 14.4 5.0 13.0 7.0 15.0
30th %ile Term Code Max Hold Max Gap Max Gap Max Hold
10th %ile Green (s) 0.0 9.3 0.0 9.3 0.0 9.2 6.4 20.6
10th %ile Term Code Skip Hold Skip Gap Skip Gap Gap Hold

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 58.9
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 65
70th %ile Actuated Cycle: 65
50th %ile Actuated Cycle: 65
30th %ile Actuated Cycle: 59.4
10th %ile Actuated Cycle: 39.9

5.3.c
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Queues 2020 PM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 85 382 80 664 92 568 206 626
v/c Ratio 0.32 0.43 0.22 0.72 0.28 0.68 0.58 0.56
Control Delay 15.2 19.7 13.4 23.0 13.9 25.5 20.2 20.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.2 19.7 13.4 23.0 13.9 25.5 20.2 20.7
Queue Length 50th (ft) 20 61 19 106 21 104 50 109
Queue Length 95th (ft) 44 96 42 161 45 153 #100 160
Internal Link Dist (ft) 715 541 971 467
Turn Bay Length (ft) 110 110 80 60
Base Capacity (vph) 269 1056 366 1078 326 994 358 1162
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.36 0.22 0.62 0.28 0.57 0.58 0.54

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

5.3.c
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HCM Signalized Intersection Capacity Analysis 2020 PM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
Page 28

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 81 314 48 76 448 182 87 505 34 196 518 77
Future Volume (vph) 81 314 48 76 448 182 87 505 34 196 518 77
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.98 1.00 0.96 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3468 1770 3386 1770 3506 1770 3471
Flt Permitted 0.27 1.00 0.50 1.00 0.39 1.00 0.26 1.00
Satd. Flow (perm) 503 3468 925 3386 719 3506 492 3471
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 85 331 51 80 472 192 92 532 36 206 545 81
RTOR Reduction (vph) 0 20 0 0 70 0 0 7 0 0 17 0
Lane Group Flow (vph) 85 362 0 80 594 0 92 561 0 206 609 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 18.5 14.8 18.5 14.8 19.1 15.4 25.9 18.8
Effective Green, g (s) 18.5 14.8 18.5 14.8 19.1 15.4 25.9 18.8
Actuated g/C Ratio 0.30 0.24 0.30 0.24 0.31 0.25 0.42 0.31
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 841 331 821 288 885 357 1069
v/s Ratio Prot c0.02 0.10 0.01 c0.18 0.02 0.16 c0.07 0.18
v/s Ratio Perm 0.09 0.06 0.08 c0.18
v/c Ratio 0.37 0.43 0.24 0.72 0.32 0.63 0.58 0.57
Uniform Delay, d1 15.9 19.5 15.5 21.2 15.2 20.3 12.0 17.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.4 0.4 3.2 0.6 1.5 2.3 0.7
Delay (s) 16.9 19.9 15.9 24.4 15.8 21.8 14.3 18.4
Level of Service B B B C B C B B
Approach Delay (s) 19.4 23.5 20.9 17.4
Approach LOS B C C B

Intersection Summary
HCM 2000 Control Delay 20.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 61.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

5.3.c
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HCM 2010 Signalized Intersection Capacity Analysis 2020 PM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/o Development

 5:00 pm  Baseline Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 81 314 48 76 448 182 87 505 34 196 518 77
Future Volume (veh/h) 81 314 48 76 448 182 87 505 34 196 518 77
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, 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 1900 1863 1863 1900
Adj Flow Rate, veh/h 85 331 51 80 472 192 92 532 36 206 545 81
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 296 767 117 398 608 246 332 716 48 393 815 121
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
Prop Arrive On Green 0.07 0.25 0.25 0.06 0.25 0.25 0.07 0.21 0.21 0.12 0.26 0.26
Ln Grp Delay, s/veh 15.5 18.4 18.4 14.5 25.3 26.0 16.1 24.6 24.6 16.2 20.7 20.8
Ln Grp LOS B B B B C C B C C B C C
Approach Vol, veh/h 467 744 660 832
Approach Delay, s/veh 17.9 24.4 23.5 19.6
Approach LOS B C C B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Case No 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phs Duration (G+Y+Rc), s 11.7 16.9 8.6 19.0 8.8 19.8 8.7 18.9
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green (Gmax), s 7.0 16.0 5.0 17.0 5.0 18.0 5.0 17.0
Max Allow Headway (MAH), s 3.8 5.1 3.8 5.2 3.8 5.2 3.8 5.2
Max Q Clear (g_c+l1), s 6.9 10.3 3.8 7.1 4.2 10.9 3.9 12.1
Green Ext Time (g_e), s 0.0 1.6 0.0 1.5 0.0 2.1 0.0 1.8
Prob of Phs Call (p_c) 0.96 1.00 0.71 1.00 0.76 1.00 0.73 1.00
Prob of Max Out (p_x) 1.00 0.88 1.00 0.21 1.00 0.66 1.00 1.00

Left-Turn Movement Data
Assigned Mvmt 1 3 5 7
Mvmt Sat Flow, veh/h 1774 1774 1774 1774

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 3365 3079 3093 2462

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 227 470 458 995

Left Lane Group Data
Assigned Mvmt 1 0 3 0 5 0 7 0
Lane Assignment (Pr/Pm) (Pr/Pm) (Pr/Pm) (Pr/Pm)
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Lanes in Grp 1 0 1 0 1 0 1 0
Grp Vol (v), veh/h 206 0 80 0 92 0 85 0
Grp Sat Flow (s), veh/h/ln 1774 0 1774 0 1774 0 1774 0
Q Serve Time (g_s), s 4.9 0.0 1.8 0.0 2.2 0.0 1.9 0.0
Cycle Q Clear Time (g_c), s 4.9 0.0 1.8 0.0 2.2 0.0 1.9 0.0
Perm LT Sat Flow (s_l), veh/h/ln 840 0 997 0 796 0 768 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 11.9 0.0 13.9 0.0 11.9 0.0 13.9 0.0
Perm LT Serve Time (g_u), s 3.6 0.0 8.8 0.0 5.9 0.0 3.8 0.0
Perm LT Q Serve Time (g_ps), s 2.7 0.0 0.4 0.0 0.8 0.0 1.3 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Lane Grp Cap (c), veh/h 393 0 398 0 332 0 296 0
V/C Ratio (X) 0.52 0.00 0.20 0.00 0.28 0.00 0.29 0.00
Avail Cap (c_a), veh/h 404 0 443 0 370 0 338 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Uniform Delay (d1), s/veh 15.0 0.0 14.2 0.0 15.7 0.0 15.0 0.0
Incr Delay (d2), s/veh 1.2 0.0 0.2 0.0 0.4 0.0 0.5 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 16.2 0.0 14.5 0.0 16.1 0.0 15.5 0.0
1st-Term Q (Q1), veh/ln 2.3 0.0 0.9 0.0 1.0 0.0 0.9 0.0
2nd-Term Q (Q2), veh/ln 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
%ile Back of Q (50%), veh/ln 2.5 0.0 0.9 0.0 1.1 0.0 1.0 0.0
%ile Storage Ratio (RQ%) 1.05 0.00 0.21 0.00 0.35 0.00 0.23 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 279 0 189 0 311 0 338
Grp Sat Flow (s), veh/h/ln 0 1770 0 1770 0 1770 0 1770
Q Serve Time (g_s), s 0.0 8.3 0.0 5.0 0.0 8.8 0.0 10.0
Cycle Q Clear Time (g_c), s 0.0 8.3 0.0 5.0 0.0 8.8 0.0 10.0
Lane Grp Cap (c), veh/h 0 376 0 441 0 466 0 437
V/C Ratio (X) 0.00 0.74 0.00 0.43 0.00 0.67 0.00 0.77
Avail Cap (c_a), veh/h 0 504 0 536 0 567 0 536
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 20.7 0.0 17.7 0.0 18.5 0.0 19.7
Incr Delay (d2), s/veh 0.0 4.0 0.0 0.7 0.0 2.2 0.0 5.6
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 24.6 0.0 18.4 0.0 20.7 0.0 25.3
1st-Term Q (Q1), veh/ln 0.0 4.0 0.0 2.5 0.0 4.3 0.0 4.9
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2nd-Term Q (Q2), veh/ln 0.0 0.4 0.0 0.1 0.0 0.3 0.0 0.7
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 4.5 0.0 2.5 0.0 4.6 0.0 5.6
%ile Storage Ratio (RQ%) 0.00 0.11 0.00 0.09 0.00 0.25 0.00 0.26
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 289 0 193 0 315 0 326
Grp Sat Flow (s), veh/h/ln 0 1823 0 1780 0 1782 0 1687
Q Serve Time (g_s), s 0.0 8.3 0.0 5.1 0.0 8.9 0.0 10.1
Cycle Q Clear Time (g_c), s 0.0 8.3 0.0 5.1 0.0 8.9 0.0 10.1
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.12 0.00 0.26 0.00 0.26 0.00 0.59
Lane Grp Cap (c), veh/h 0 388 0 443 0 469 0 417
V/C Ratio (X) 0.00 0.74 0.00 0.44 0.00 0.67 0.00 0.78
Avail Cap (c_a), veh/h 0 519 0 539 0 571 0 511
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 20.7 0.0 17.8 0.0 18.5 0.0 19.7
Incr Delay (d2), s/veh 0.0 4.0 0.0 0.7 0.0 2.3 0.0 6.3
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 24.6 0.0 18.4 0.0 20.8 0.0 26.0
1st-Term Q (Q1), veh/ln 0.0 4.2 0.0 2.5 0.0 4.4 0.0 4.7
2nd-Term Q (Q2), veh/ln 0.0 0.4 0.0 0.1 0.0 0.3 0.0 0.7
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 4.6 0.0 2.6 0.0 4.7 0.0 5.4
%ile Storage Ratio (RQ%) 0.00 0.12 0.00 0.09 0.00 0.25 0.00 0.25
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 21.6
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) 81 314 48 76 448 182 87 505 34 196 518 77
Future Volume (veh/h) 81 314 48 76 448 182 87 505 34 196 518 77
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, 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
Work Zone On Approach No No No No
Lanes Open During Work Zone
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 85 331 51 80 472 192 92 532 36 206 545 81
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 297 769 117 400 610 246 334 718 48 394 816 121
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
Prop Arrive On Green 0.07 0.25 0.25 0.06 0.25 0.25 0.07 0.21 0.21 0.12 0.26 0.26
Unsig. Movement Delay
Ln Grp Delay, s/veh 15.5 18.3 18.4 14.4 25.1 25.8 16.1 24.5 24.5 16.1 20.6 20.7
Ln Grp LOS B B B B C C B C C B C C
Approach Vol, veh/h 467 744 660 832
Approach Delay, s/veh 17.8 24.3 23.3 19.5
Approach LOS B C C B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Case No 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phs Duration (G+Y+Rc), s 11.6 16.9 8.6 18.9 8.8 19.7 8.7 18.8
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green (Gmax), s 7.0 16.0 5.0 17.0 5.0 18.0 5.0 17.0
Max Allow Headway (MAH), s 3.8 5.1 3.8 5.2 3.8 5.2 3.8 5.2
Max Q Clear (g_c+l1), s 6.9 10.3 3.8 7.1 4.2 10.8 3.9 12.1
Green Ext Time (g_e), s 0.0 1.6 0.0 1.5 0.0 2.2 0.0 1.8
Prob of Phs Call (p_c) 0.96 1.00 0.71 1.00 0.76 1.00 0.73 1.00
Prob of Max Out (p_x) 1.00 0.87 1.00 0.21 1.00 0.65 1.00 1.00

Left-Turn Movement Data
Assigned Mvmt 1 3 5 7
Mvmt Sat Flow, veh/h 1781 1781 1781 1781

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 3378 3091 3105 2470

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 228 472 460 998

Left Lane Group Data
Assigned Mvmt 1 0 3 0 5 0 7 0
Lane Assignment L (Pr/Pm) L (Pr/Pm) L (Pr/Pm) L (Pr/Pm)
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Lanes in Grp 1 0 1 0 1 0 1 0
Grp Vol (v), veh/h 206 0 80 0 92 0 85 0
Grp Sat Flow (s), veh/h/ln 1781 0 1781 0 1781 0 1781 0
Q Serve Time (g_s), s 4.9 0.0 1.8 0.0 2.2 0.0 1.9 0.0
Cycle Q Clear Time (g_c), s 4.9 0.0 1.8 0.0 2.2 0.0 1.9 0.0
Perm LT Sat Flow (s_l), veh/h/ln 843 0 1001 0 799 0 772 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 11.9 0.0 13.8 0.0 11.9 0.0 13.8 0.0
Perm LT Serve Time (g_u), s 3.6 0.0 8.8 0.0 5.9 0.0 3.8 0.0
Perm LT Q Serve Time (g_ps), s 2.7 0.0 0.4 0.0 0.8 0.0 1.2 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Lane Grp Cap (c), veh/h 394 0 400 0 334 0 297 0
V/C Ratio (X) 0.52 0.00 0.20 0.00 0.28 0.00 0.29 0.00
Avail Cap (c_a), veh/h 406 0 445 0 372 0 339 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Uniform Delay (d1), s/veh 15.0 0.0 14.2 0.0 15.7 0.0 14.9 0.0
Incr Delay (d2), s/veh 1.1 0.0 0.2 0.0 0.4 0.0 0.5 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 16.1 0.0 14.4 0.0 16.1 0.0 15.5 0.0
1st-Term Q (Q1), veh/ln 1.7 0.0 0.6 0.0 0.8 0.0 0.7 0.0
2nd-Term Q (Q2), veh/ln 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
%ile Back of Q (50%), veh/ln 1.8 0.0 0.7 0.0 0.8 0.0 0.7 0.0
%ile Storage Ratio (RQ%) 0.77 0.00 0.15 0.00 0.26 0.00 0.17 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 279 0 189 0 311 0 339
Grp Sat Flow (s), veh/h/ln 0 1777 0 1777 0 1777 0 1777
Q Serve Time (g_s), s 0.0 8.2 0.0 5.0 0.0 8.8 0.0 9.9
Cycle Q Clear Time (g_c), s 0.0 8.2 0.0 5.0 0.0 8.8 0.0 9.9
Lane Grp Cap (c), veh/h 0 377 0 442 0 467 0 439
V/C Ratio (X) 0.00 0.74 0.00 0.43 0.00 0.67 0.00 0.77
Avail Cap (c_a), veh/h 0 507 0 539 0 571 0 539
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 20.6 0.0 17.7 0.0 18.5 0.0 19.6
Incr Delay (d2), s/veh 0.0 3.9 0.0 0.7 0.0 2.2 0.0 5.5
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 24.5 0.0 18.3 0.0 20.6 0.0 25.1
1st-Term Q (Q1), veh/ln 0.0 3.0 0.0 1.8 0.0 3.2 0.0 3.6
2nd-Term Q (Q2), veh/ln 0.0 0.4 0.0 0.1 0.0 0.3 0.0 0.7
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 3.4 0.0 1.9 0.0 3.4 0.0 4.3
%ile Storage Ratio (RQ%) 0.00 0.09 0.00 0.06 0.00 0.19 0.00 0.20
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 289 0 193 0 315 0 325
Grp Sat Flow (s), veh/h/ln 0 1829 0 1785 0 1788 0 1691
Q Serve Time (g_s), s 0.0 8.3 0.0 5.1 0.0 8.8 0.0 10.1
Cycle Q Clear Time (g_c), s 0.0 8.3 0.0 5.1 0.0 8.8 0.0 10.1
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.12 0.00 0.26 0.00 0.26 0.00 0.59
Lane Grp Cap (c), veh/h 0 389 0 444 0 470 0 417
V/C Ratio (X) 0.00 0.74 0.00 0.43 0.00 0.67 0.00 0.78
Avail Cap (c_a), veh/h 0 522 0 542 0 574 0 513
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 20.6 0.0 17.7 0.0 18.5 0.0 19.7
Incr Delay (d2), s/veh 0.0 3.9 0.0 0.7 0.0 2.2 0.0 6.1
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 24.5 0.0 18.4 0.0 20.7 0.0 25.8
1st-Term Q (Q1), veh/ln 0.0 3.1 0.0 1.9 0.0 3.2 0.0 3.5
2nd-Term Q (Q2), veh/ln 0.0 0.4 0.0 0.1 0.0 0.3 0.0 0.7
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 3.6 0.0 1.9 0.0 3.5 0.0 4.2
%ile Storage Ratio (RQ%) 0.00 0.09 0.00 0.07 0.00 0.19 0.00 0.19
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 21.5
HCM 6th LOS C
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Lanes, Volumes, Timings 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 378 347 0 0 183 72 305 1173 87 0 0 0
Future Volume (vph) 378 347 0 0 183 72 305 1173 87 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 150 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 0.91 0.91 0.91 1.00 1.00 1.00
Frt 0.958 0.992
Flt Protected 0.950 0.995 0.990
Satd. Flow (prot) 1681 1761 0 0 3391 0 0 4994 0 0 0 0
Flt Permitted 0.138 0.483 0.990
Satd. Flow (perm) 244 855 0 0 3391 0 0 4994 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 48 9
Link Speed (mph) 35 35 35 35
Link Distance (ft) 287 1031 475 520
Travel Time (s) 5.6 20.1 9.3 10.1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 398 365 0 0 193 76 321 1235 92 0 0 0
Shared Lane Traffic (%) 11%
Lane Group Flow (vph) 354 409 0 0 269 0 0 1648 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm NA
Protected Phases 15 15 5 6 6 8 7
Permitted Phases 15 5 6 8 7
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Lanes, Volumes, Timings 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 2

Lane Group Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 1 2 3 4 5 7 8 11
Permitted Phases
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Lanes, Volumes, Timings 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 15 15 5 6 6 8 7 8 7
Switch Phase
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 10.0 23.0
Total Split (s) 28.0 24.3
Total Split (%) 26.7% 23.1%
Maximum Green (s) 23.0 19.3
Yellow Time (s) 3.5 3.5
All-Red Time (s) 1.5 1.5
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
Walk Time (s) 7.0
Flash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 51.5 51.5 19.3 34.0
Actuated g/C Ratio 0.49 0.49 0.18 0.32
v/c Ratio 0.82 0.66 0.41 1.02
Control Delay 25.1 12.9 32.9 61.8
Queue Delay 11.6 0.3 0.0 0.0
Total Delay 36.7 13.2 32.9 61.8
LOS D B C E
Approach Delay 24.1 32.9 61.8
Approach LOS C C E

Intersection Summary
Area Type: Other
Cycle Length: 105
Actuated Cycle Length: 105
Natural Cycle: 105
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.02
Intersection Signal Delay: 48.2 Intersection LOS: D
Intersection Capacity Utilization 98.3% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     1: IH610 NBFR & Fournace
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Lanes, Volumes, Timings 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 4

Lane Group Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Detector Phase
Switch Phase
Minimum Initial (s) 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 14.5 22.5 9.5 22.5 9.5 9.5 22.5 9.5
Total Split (s) 14.8 23.7 9.5 28.0 14.2 9.5 29.0 29.0
Total Split (%) 14% 23% 9% 27% 14% 9% 28% 28%
Maximum Green (s) 10.3 19.2 5.0 23.5 9.7 5.0 24.5 24.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Phasings 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 5

Lane Group EBL EBT WBT NBT Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Protected Phases 15 15 5 6 6 8 7 1 2 3 4 5 7 8 11
Permitted Phases 15 5 6
Minimum Initial (s) 5.0 5.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 10.0 23.0 14.5 22.5 9.5 22.5 9.5 9.5 22.5 9.5
Total Split (s) 28.0 24.3 14.8 23.7 9.5 28.0 14.2 9.5 29.0 29.0
Total Split (%) 26.7% 23.1% 14% 23% 9% 27% 14% 9% 28% 28%
Maximum Green (s) 23.0 19.3 10.3 19.2 5.0 23.5 9.7 5.0 24.5 24.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 23.0 19.3 10.3 19.2 5.0 23.5 9.7 5.0 24.5 24.5
90th %ile Term Code Max Hold Max Max Max Max Max Max Max Hold
70th %ile Green (s) 23.0 19.3 10.3 19.2 5.0 23.5 9.7 5.0 24.5 24.5
70th %ile Term Code Max Hold Max Max Max Max Max Max Max Hold
50th %ile Green (s) 23.0 19.3 10.3 19.2 5.0 23.5 9.7 5.0 24.5 24.5
50th %ile Term Code Max Hold Max Max Max Max Max Max Max Hold
30th %ile Green (s) 23.0 19.3 10.3 19.2 5.0 23.5 9.7 5.0 24.5 24.5
30th %ile Term Code Hold Hold Max Max Max Max Max Max Max Hold
10th %ile Green (s) 23.0 19.3 10.3 19.2 5.0 23.5 9.7 5.0 24.5 24.5
10th %ile Term Code Hold Hold Max Hold Max Max Max Max Max Hold

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 105
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 105
70th %ile Actuated Cycle: 105
50th %ile Actuated Cycle: 105
30th %ile Actuated Cycle: 105
10th %ile Actuated Cycle: 105
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Queues 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 6

Lane Group EBL EBT WBT NBT
Lane Group Flow (vph) 354 409 269 1648
v/c Ratio 0.82 0.66 0.41 1.02
Control Delay 25.1 12.9 32.9 61.8
Queue Delay 11.6 0.3 0.0 0.0
Total Delay 36.7 13.2 32.9 61.8
Queue Length 50th (ft) 157 134 68 ~414
Queue Length 95th (ft) #335 248 109 #526
Internal Link Dist (ft) 207 951 395
Turn Bay Length (ft)
Base Capacity (vph) 434 617 662 1623
Starvation Cap Reductn 63 27 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.95 0.69 0.41 1.02

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.
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HCM Signalized Intersection Capacity Analysis 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 378 347 0 0 183 72 305 1173 87 0 0 0
Future Volume (vph) 378 347 0 0 183 72 305 1173 87 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.5
Lane Util. Factor 0.95 0.95 0.95 0.91
Frt 1.00 1.00 0.96 0.99
Flt Protected 0.95 0.99 1.00 0.99
Satd. Flow (prot) 1681 1760 3389 4994
Flt Permitted 0.14 0.48 1.00 0.99
Satd. Flow (perm) 244 855 3389 4994
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 398 365 0 0 193 76 321 1235 92 0 0 0
RTOR Reduction (vph) 0 0 0 0 39 0 0 6 0 0 0 0
Lane Group Flow (vph) 354 409 0 0 230 0 0 1642 0 0 0 0
Turn Type pm+pt NA NA Perm NA
Protected Phases 15 15 5 6 6 8 7
Permitted Phases 15 5 6 8 7
Actuated Green, G (s) 52.0 52.0 19.3 34.0
Effective Green, g (s) 52.0 52.0 19.3 34.0
Actuated g/C Ratio 0.50 0.50 0.18 0.32
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 435 621 622 1617
v/s Ratio Prot c0.18 0.14 0.07
v/s Ratio Perm c0.22 0.18 0.33
v/c Ratio 0.81 0.66 0.37 1.02
Uniform Delay, d1 35.4 19.9 37.5 35.5
Progression Factor 0.40 0.51 1.00 1.00
Incremental Delay, d2 8.7 1.9 0.4 26.3
Delay (s) 23.0 12.1 37.9 61.8
Level of Service C B D E
Approach Delay (s) 17.1 37.9 61.8 0.0
Approach LOS B D E A

Intersection Summary
HCM 2000 Control Delay 46.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 105.0 Sum of lost time (s) 27.5
Intersection Capacity Utilization 98.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM 2010 Signalized Intersection Capacity Analysis 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 8

HCM 2010 methodology does not support clustered intersections.
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HCM 6th Signalized Intersection Capacity Analysis 2020 AM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 9

HCM 6th Edition methodology does not support clustered intersections.
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Lanes, Volumes, Timings 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 10

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 444 385 93 395 0 0 0 0 283 1230 291
Future Volume (vph) 0 444 385 93 395 0 0 0 0 283 1230 291
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 150 0 0 0 0 0 0
Storage Lanes 0 1 1 0 0 0 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91
Frt 0.850 0.971
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 3539 1583 1770 1863 0 0 0 0 1770 4938 0
Flt Permitted 0.486 0.950
Satd. Flow (perm) 0 3539 1583 905 1863 0 0 0 0 1770 4938 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 401 55
Link Speed (mph) 35 35 35 40
Link Distance (ft) 593 287 471 347
Travel Time (s) 11.6 5.6 9.2 5.9
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 0 463 401 97 411 0 0 0 0 295 1281 303
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 463 401 97 411 0 0 0 0 295 1584 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 2 1 1 2 1 2
Detector Template Thru Right Left Thru Left Thru
Leading Detector (ft) 100 20 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type NA Perm pm+pt NA Perm NA
Protected Phases 2 1 1 11 2 4 3
Permitted Phases 2 1 11 2 4 3
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Lanes, Volumes, Timings 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 11

Lane Group Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø11 Ø15
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 3 4 5 6 7 8 11 15
Permitted Phases
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Lanes, Volumes, Timings 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 2 2 1 1 11 2 4 3 4 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0
Minimum Split (s) 22.5 22.5 14.5
Total Split (s) 23.7 23.7 14.8
Total Split (%) 22.6% 22.6% 14.1%
Maximum Green (s) 19.2 19.2 10.3
Yellow Time (s) 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5
Lead/Lag Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 19.2 19.2 58.5 63.0 33.0 33.0
Actuated g/C Ratio 0.18 0.18 0.56 0.60 0.31 0.31
v/c Ratio 0.72 0.65 0.16 0.37 0.53 1.00
Control Delay 47.4 9.4 1.4 2.5 33.8 57.1
Queue Delay 0.2 0.0 0.0 2.6 0.3 0.0
Total Delay 47.5 9.4 1.4 5.0 34.1 57.1
LOS D A A A C E
Approach Delay 29.8 4.3 53.5
Approach LOS C A D

Intersection Summary
Area Type: Other
Cycle Length: 105
Actuated Cycle Length: 105
Natural Cycle: 105
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.02
Intersection Signal Delay: 39.5 Intersection LOS: D
Intersection Capacity Utilization 98.3% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     2: Fournace & IH610 SBFR
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Lanes, Volumes, Timings 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 13

Lane Group Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø11 Ø15
Detector Phase
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 9.5 23.0 9.5 22.5 9.5 10.0
Total Split (s) 9.5 28.0 14.2 24.3 9.5 29.0 29.0 28.0
Total Split (%) 9% 27% 14% 23% 9% 28% 28% 27%
Maximum Green (s) 5.0 23.5 9.7 19.3 5.0 24.5 24.5 23.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.5 1.0 1.0 1.0 1.5
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Phasings 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 14

Lane Group EBT EBR WBL WBT SBL SBT Ø3 Ø4 Ø5 Ø6 Ø7 Ø8
Protected Phases 2 1 1 11 2 4 3 3 4 5 6 7 8
Permitted Phases 2 1 11 2 4 3
Minimum Initial (s) 10.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 14.5 9.5 22.5 9.5 23.0 9.5 22.5
Total Split (s) 23.7 23.7 14.8 9.5 28.0 14.2 24.3 9.5 29.0
Total Split (%) 22.6% 22.6% 14.1% 9% 27% 14% 23% 9% 28%
Maximum Green (s) 19.2 19.2 10.3 5.0 23.5 9.7 19.3 5.0 24.5
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.5 1.0 1.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
90th %ile Green (s) 19.2 19.2 10.3 5.0 23.5 9.7 19.3 5.0 24.5
90th %ile Term Code Max Max Max Max Max Max Hold Max Max
70th %ile Green (s) 19.2 19.2 10.3 5.0 23.5 9.7 19.3 5.0 24.5
70th %ile Term Code Max Max Max Max Max Max Hold Max Max
50th %ile Green (s) 19.2 19.2 10.3 5.0 23.5 9.7 19.3 5.0 24.5
50th %ile Term Code Max Max Max Max Max Max Hold Max Max
30th %ile Green (s) 19.2 19.2 10.3 5.0 23.5 9.7 19.3 5.0 24.5
30th %ile Term Code Max Max Max Max Max Max Hold Max Max
10th %ile Green (s) 19.2 19.2 10.3 5.0 23.5 9.7 19.3 5.0 24.5
10th %ile Term Code Hold Hold Max Max Max Max Hold Max Max

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 105
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 105
70th %ile Actuated Cycle: 105
50th %ile Actuated Cycle: 105
30th %ile Actuated Cycle: 105
10th %ile Actuated Cycle: 105
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Phasings 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 15

Lane Group Ø11 Ø15
Protected Phases 11 15
Permitted Phases
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 9.5 10.0
Total Split (s) 29.0 28.0
Total Split (%) 28% 27%
Maximum Green (s) 24.5 23.0
Yellow Time (s) 3.5 3.5
All-Red Time (s) 1.0 1.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Minimum Gap (s) 3.0 3.0
Time Before Reduce (s) 0.0 0.0
Time To Reduce (s) 0.0 0.0
Recall Mode None None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
90th %ile Green (s) 24.5 23.0
90th %ile Term Code Hold Max
70th %ile Green (s) 24.5 23.0
70th %ile Term Code Hold Max
50th %ile Green (s) 24.5 23.0
50th %ile Term Code Hold Max
30th %ile Green (s) 24.5 23.0
30th %ile Term Code Hold Hold
10th %ile Green (s) 24.5 23.0
10th %ile Term Code Hold Hold

Intersection Summary
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Queues 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 16

Lane Group EBT EBR WBL WBT SBL SBT
Lane Group Flow (vph) 463 401 97 411 295 1584
v/c Ratio 0.72 0.65 0.16 0.37 0.53 1.00
Control Delay 47.4 9.4 1.4 2.5 33.8 57.1
Queue Delay 0.2 0.0 0.0 2.6 0.3 0.0
Total Delay 47.5 9.4 1.4 5.0 34.1 57.1
Queue Length 50th (ft) 155 0 2 7 162 376
Queue Length 95th (ft) 212 87 m2 m6 248 #493
Internal Link Dist (ft) 513 207 267
Turn Bay Length (ft) 150
Base Capacity (vph) 647 617 589 1117 556 1589
Starvation Cap Reductn 0 0 0 567 0 0
Spillback Cap Reductn 11 0 0 0 39 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.65 0.16 0.75 0.57 1.00

Intersection Summary
#    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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HCM Signalized Intersection Capacity Analysis 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 444 385 93 395 0 0 0 0 283 1230 291
Future Volume (vph) 0 444 385 93 395 0 0 0 0 283 1230 291
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.97
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 1863 1770 4939
Flt Permitted 1.00 1.00 0.49 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 905 1863 1770 4939
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 0 462 401 97 411 0 0 0 0 295 1281 303
RTOR Reduction (vph) 0 0 328 0 0 0 0 0 0 0 38 0
Lane Group Flow (vph) 0 463 73 97 411 0 0 0 0 295 1546 0
Turn Type NA Perm pm+pt NA Perm NA
Protected Phases 2 1 1 11 2 4 3
Permitted Phases 2 1 11 2 4 3
Actuated Green, G (s) 19.2 19.2 58.5 63.0 33.0 33.0
Effective Green, g (s) 19.2 19.2 58.5 63.0 33.0 33.0
Actuated g/C Ratio 0.18 0.18 0.56 0.60 0.31 0.31
Clearance Time (s) 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 647 289 589 1117 556 1552
v/s Ratio Prot c0.13 0.02 c0.22 c0.31
v/s Ratio Perm 0.05 0.08 0.17
v/c Ratio 0.72 0.25 0.16 0.37 0.53 1.00
Uniform Delay, d1 40.3 36.8 10.9 10.8 29.6 35.9
Progression Factor 1.00 1.00 0.11 0.17 1.00 1.00
Incremental Delay, d2 3.8 0.5 0.1 0.1 1.0 21.8
Delay (s) 44.1 37.2 1.3 2.0 30.6 57.7
Level of Service D D A A C E
Approach Delay (s) 40.9 1.9 0.0 53.5
Approach LOS D A A D

Intersection Summary
HCM 2000 Control Delay 42.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 105.0 Sum of lost time (s) 27.5
Intersection Capacity Utilization 98.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM 2010 Signalized Intersection Capacity Analysis 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 18

HCM 2010 methodology does not support clustered intersections.
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HCM 6th Signalized Intersection Capacity Analysis 2020 AM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 19

HCM 6th Edition methodology does not support clustered intersections.
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Lanes, Volumes, Timings 2020 AM Peak Hour
3: Fournace & Access Southeast Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 38 818 558 129 12 8
Future Volume (vph) 38 818 558 129 12 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.972 0.945
Flt Protected 0.998 0.971
Satd. Flow (prot) 0 3532 3440 0 1709 0
Flt Permitted 0.998 0.971
Satd. Flow (perm) 0 3532 3440 0 1709 0
Link Speed (mph) 35 35 30
Link Distance (ft) 440 593 378
Travel Time (s) 8.6 11.6 8.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 41 889 607 140 13 9
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 930 747 0 22 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 56.6% ICU Level of Service B
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2020 AM Peak Hour
3: Fournace & Access Southeast Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 38 818 558 129 12 8
Future Volume (Veh/h) 38 818 558 129 12 8
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) 41 889 607 140 13 9
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 593
pX, platoon unblocked
vC, conflicting volume 747 1204 374
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 747 1204 374
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 95 92 99
cM capacity (veh/h) 857 168 624

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 337 593 405 342 22
Volume Left 41 0 0 0 13
Volume Right 0 0 0 140 9
cSH 857 1700 1700 1700 240
Volume to Capacity 0.05 0.35 0.24 0.20 0.09
Queue Length 95th (ft) 4 0 0 0 7
Control Delay (s) 1.6 0.0 0.0 0.0 21.5
Lane LOS A C
Approach Delay (s) 0.6 0.0 21.5
Approach LOS C

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 56.6% ICU Level of Service B
Analysis Period (min) 15
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HCM 2010 TWSC 2020 AM Peak Hour
3: Fournace & Access Southeast Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Intersection
Int Delay, s/veh 0.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 38 818 558 129 12 8
Future Vol, veh/h 38 818 558 129 12 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
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 41 889 607 140 13 9
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 747 0 - 0 1204 374
          Stage 1 - - - - 677 -
          Stage 2 - - - - 527 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 857 - - - 177 623
          Stage 1 - - - - 466 -
          Stage 2 - - - - 557 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 857 - - - 160 623
Mov Cap-2 Maneuver - - - - 160 -
          Stage 1 - - - - 422 -
          Stage 2 - - - - 557 -
 

Approach EB WB SB
HCM Control Delay, s 0.8 0 22.4
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 857 - - - 228
HCM Lane V/C Ratio 0.048 - - - 0.095
HCM Control Delay (s) 9.4 0.4 - - 22.4
HCM Lane LOS A A - - C
HCM 95th %tile Q(veh) 0.2 - - - 0.3
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HCM 6th TWSC 2020 AM Peak Hour
3: Fournace & Access Southeast Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Intersection
Int Delay, s/veh 0.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 38 818 558 129 12 8
Future Vol, veh/h 38 818 558 129 12 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
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 41 889 607 140 13 9
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 747 0 - 0 1204 374
          Stage 1 - - - - 677 -
          Stage 2 - - - - 527 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 857 - - - 177 623
          Stage 1 - - - - 466 -
          Stage 2 - - - - 557 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 857 - - - 160 623
Mov Cap-2 Maneuver - - - - 160 -
          Stage 1 - - - - 422 -
          Stage 2 - - - - 557 -
 

Approach EB WB SB
HCM Control Delay, s 0.8 0 22.4
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 857 - - - 228
HCM Lane V/C Ratio 0.048 - - - 0.095
HCM Control Delay (s) 9.4 0.4 - - 22.4
HCM Lane LOS A A - - C
HCM 95th %tile Q(veh) 0.2 - - - 0.3
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Lanes, Volumes, Timings 2020 AM Peak Hour
4: Anderson & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 24

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 834 33 3 563 7 22
Future Volume (vph) 834 33 3 563 7 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.994 0.899
Flt Protected 0.988
Satd. Flow (prot) 3518 0 0 3539 1655 0
Flt Permitted 0.988
Satd. Flow (perm) 3518 0 0 3539 1655 0
Link Speed (mph) 35 35 30
Link Distance (ft) 250 440 473
Travel Time (s) 4.9 8.6 10.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 907 36 3 612 8 24
Shared Lane Traffic (%)
Lane Group Flow (vph) 943 0 0 615 32 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 34.1% ICU Level of Service A
Analysis Period (min) 15

5.3.c
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HCM Unsignalized Intersection Capacity Analysis 2020 AM Peak Hour
4: Anderson & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 25

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 834 33 3 563 7 22
Future Volume (Veh/h) 834 33 3 563 7 22
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) 907 36 3 612 8 24
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1311 1033
pX, platoon unblocked 0.94 0.94 0.94
vC, conflicting volume 943 1237 472
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 822 1133 323
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 96 96
cM capacity (veh/h) 759 185 636

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 605 338 207 408 32
Volume Left 0 0 3 0 8
Volume Right 0 36 0 0 24
cSH 1700 1700 759 1700 395
Volume to Capacity 0.36 0.20 0.00 0.24 0.08
Queue Length 95th (ft) 0 0 0 0 7
Control Delay (s) 0.0 0.0 0.2 0.0 14.9
Lane LOS A B
Approach Delay (s) 0.0 0.1 14.9
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 34.1% ICU Level of Service A
Analysis Period (min) 15

5.3.c
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HCM 2010 TWSC 2020 AM Peak Hour
4: Anderson & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 26

Intersection
Int Delay, s/veh 0.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 834 33 3 563 7 22
Future Vol, veh/h 834 33 3 563 7 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
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 907 36 3 612 8 24
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 943 0 1237 472
          Stage 1 - - - - 925 -
          Stage 2 - - - - 312 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 723 - 168 538
          Stage 1 - - - - 347 -
          Stage 2 - - - - 715 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 723 - 167 538
Mov Cap-2 Maneuver - - - - 167 -
          Stage 1 - - - - 345 -
          Stage 2 - - - - 715 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 16.3
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 350 - - 723 -
HCM Lane V/C Ratio 0.09 - - 0.005 -
HCM Control Delay (s) 16.3 - - 10 0
HCM Lane LOS C - - B A
HCM 95th %tile Q(veh) 0.3 - - 0 -

5.3.c
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HCM 6th TWSC 2020 AM Peak Hour
4: Anderson & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 27

Intersection
Int Delay, s/veh 0.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 834 33 3 563 7 22
Future Vol, veh/h 834 33 3 563 7 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
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 907 36 3 612 8 24
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 943 0 1237 472
          Stage 1 - - - - 925 -
          Stage 2 - - - - 312 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 723 - 168 538
          Stage 1 - - - - 347 -
          Stage 2 - - - - 715 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 723 - 167 538
Mov Cap-2 Maneuver - - - - 167 -
          Stage 1 - - - - 345 -
          Stage 2 - - - - 715 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 16.3
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 350 - - 723 -
HCM Lane V/C Ratio 0.09 - - 0.005 -
HCM Control Delay (s) 16.3 - - 10 0
HCM Lane LOS C - - B A
HCM 95th %tile Q(veh) 0.3 - - 0 -
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Lanes, Volumes, Timings 2020 AM Peak Hour
5: Fournace & Access Southwest Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 81 848 513 57 18 11
Future Volume (vph) 81 848 513 57 18 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.985 0.949
Flt Protected 0.996 0.970
Satd. Flow (prot) 0 3525 3486 0 1715 0
Flt Permitted 0.996 0.970
Satd. Flow (perm) 0 3525 3486 0 1715 0
Link Speed (mph) 35 35 30
Link Distance (ft) 440 250 402
Travel Time (s) 8.6 4.9 9.1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 88 922 558 62 20 12
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1010 620 0 32 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15

5.3.c

Packet Pg. 419

A
tt

ac
h

m
en

t:
 1

00
11

8-
48

00
 F

o
u

rn
ac

e 
O

ff
ic

e 
T

ra
ff

ic
 A

n
al

ys
is

 v
1.

1 
 (

27
08

 :
 C

o
n

si
d

er
at

io
n

-4
80

0 
F

o
u

rn
ac

e-
P

ar
ki

n
g

 G
ar

ag
e)



HCM Unsignalized Intersection Capacity Analysis 2020 AM Peak Hour
5: Fournace & Access Southwest Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 81 848 513 57 18 11
Future Volume (Veh/h) 81 848 513 57 18 11
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) 88 922 558 62 20 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1061 1283
pX, platoon unblocked 0.89
vC, conflicting volume 620 1226 310
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 620 1000 310
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 91 90 98
cM capacity (veh/h) 956 193 686

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 395 615 372 248 32
Volume Left 88 0 0 0 20
Volume Right 0 0 0 62 12
cSH 956 1700 1700 1700 264
Volume to Capacity 0.09 0.36 0.22 0.15 0.12
Queue Length 95th (ft) 8 0 0 0 10
Control Delay (s) 2.8 0.0 0.0 0.0 20.5
Lane LOS A C
Approach Delay (s) 1.1 0.0 20.5
Approach LOS C

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15

5.3.c
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HCM 2010 TWSC 2020 AM Peak Hour
5: Fournace & Access Southwest Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 30

Intersection
Int Delay, s/veh 1.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 81 848 513 57 18 11
Future Vol, veh/h 81 848 513 57 18 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
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 88 922 558 62 20 12
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 620 0 - 0 1226 310
          Stage 1 - - - - 589 -
          Stage 2 - - - - 637 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 956 - - - 171 686
          Stage 1 - - - - 517 -
          Stage 2 - - - - 489 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 956 - - - 139 686
Mov Cap-2 Maneuver - - - - 139 -
          Stage 1 - - - - 419 -
          Stage 2 - - - - 489 -
 

Approach EB WB SB
HCM Control Delay, s 1.4 0 26.5
HCM LOS D
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 956 - - - 199
HCM Lane V/C Ratio 0.092 - - - 0.158
HCM Control Delay (s) 9.1 0.7 - - 26.5
HCM Lane LOS A A - - D
HCM 95th %tile Q(veh) 0.3 - - - 0.6

5.3.c
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HCM 6th TWSC 2020 AM Peak Hour
5: Fournace & Access Southwest Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 31

Intersection
Int Delay, s/veh 1.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 81 848 513 57 18 11
Future Vol, veh/h 81 848 513 57 18 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
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 88 922 558 62 20 12
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 620 0 - 0 1226 310
          Stage 1 - - - - 589 -
          Stage 2 - - - - 637 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 956 - - - 171 686
          Stage 1 - - - - 517 -
          Stage 2 - - - - 489 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 956 - - - 139 686
Mov Cap-2 Maneuver - - - - 139 -
          Stage 1 - - - - 419 -
          Stage 2 - - - - 489 -
 

Approach EB WB SB
HCM Control Delay, s 1.4 0 26.5
HCM LOS D
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 956 - - - 199
HCM Lane V/C Ratio 0.092 - - - 0.158
HCM Control Delay (s) 9.1 0.7 - - 26.5
HCM Lane LOS A A - - D
HCM 95th %tile Q(veh) 0.3 - - - 0.6
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Lanes, Volumes, Timings 2020 AM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 32

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 87 564 34 74 320 133 47 546 134 223 304 114
Future Volume (vph) 87 564 34 74 320 133 47 546 134 223 304 114
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 110 150 110 150 80 150 60 150
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.991 0.956 0.970 0.959
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3507 0 1770 3383 0 1770 3433 0 1770 3394 0
Flt Permitted 0.390 0.263 0.497 0.183
Satd. Flow (perm) 726 3507 0 490 3383 0 926 3433 0 341 3394 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 95 44 82
Link Speed (mph) 35 35 35 35
Link Distance (ft) 795 621 1051 547
Travel Time (s) 15.5 12.1 20.5 10.7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 92 594 36 78 337 140 49 575 141 235 320 120
Shared Lane Traffic (%)
Lane Group Flow (vph) 92 630 0 78 477 0 49 716 0 235 440 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6

5.3.c
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Lanes, Volumes, Timings 2020 AM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 33

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 4.0 5.0 4.0 5.0 4.0 5.0 4.0
Minimum Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 10.0 21.0
Total Split (s) 10.0 22.0 10.0 22.0 10.0 21.0 12.0 23.0
Total Split (%) 15.4% 33.8% 15.4% 33.8% 15.4% 32.3% 18.5% 35.4%
Maximum Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Min None Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 18.9 15.2 18.9 15.2 20.2 15.0 25.7 21.8
Actuated g/C Ratio 0.31 0.25 0.31 0.25 0.33 0.25 0.43 0.36
v/c Ratio 0.29 0.71 0.30 0.52 0.13 0.81 0.75 0.34
Control Delay 14.6 25.8 15.1 18.2 12.1 29.6 31.4 14.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.6 25.8 15.1 18.2 12.1 29.6 31.4 14.8
LOS B C B B B C C B
Approach Delay 24.4 17.7 28.4 20.6
Approach LOS C B C C

Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 60.3
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 23.2 Intersection LOS: C
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     6: S Rice & Gulfton/Fournace
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Minimum Initial (s) 5.0 4.0 5.0 4.0 5.0 4.0 5.0 4.0
Minimum Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 10.0 21.0
Total Split (s) 10.0 22.0 10.0 22.0 10.0 21.0 12.0 23.0
Total Split (%) 15.4% 33.8% 15.4% 33.8% 15.4% 32.3% 18.5% 35.4%
Maximum Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None Min None Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
90th %ile Term Code Max Max Max Max Max Max Max Hold
70th %ile Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
70th %ile Term Code Max Max Max Hold Max Max Max Hold
50th %ile Green (s) 5.0 17.0 5.0 17.0 5.0 16.0 7.0 18.0
50th %ile Term Code Max Max Max Hold Max Max Max Hold
30th %ile Green (s) 5.0 15.3 5.0 15.3 0.0 16.0 7.0 28.0
30th %ile Term Code Max Gap Max Hold Skip Max Max Hold
10th %ile Green (s) 0.0 10.1 0.0 10.1 0.0 11.0 7.0 23.0
10th %ile Term Code Skip Gap Skip Hold Skip Gap Max Hold

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 60.3
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 65
70th %ile Actuated Cycle: 65
50th %ile Actuated Cycle: 65
30th %ile Actuated Cycle: 63.3
10th %ile Actuated Cycle: 43.1
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 92 630 78 477 49 716 235 440
v/c Ratio 0.29 0.71 0.30 0.52 0.13 0.81 0.75 0.34
Control Delay 14.6 25.8 15.1 18.2 12.1 29.6 31.4 14.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.6 25.8 15.1 18.2 12.1 29.6 31.4 14.8
Queue Length 50th (ft) 22 115 18 66 11 132 58 60
Queue Length 95th (ft) 47 168 41 107 28 #216 #162 97
Internal Link Dist (ft) 715 541 971 467
Turn Bay Length (ft) 110 110 80 60
Base Capacity (vph) 317 1021 263 1046 381 967 315 1279
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.62 0.30 0.46 0.13 0.74 0.75 0.34

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 87 564 34 74 320 133 47 546 134 223 304 114
Future Volume (vph) 87 564 34 74 320 133 47 546 134 223 304 114
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.99 1.00 0.96 1.00 0.97 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3509 1770 3383 1770 3435 1770 3394
Flt Permitted 0.39 1.00 0.26 1.00 0.50 1.00 0.18 1.00
Satd. Flow (perm) 727 3509 490 3383 925 3435 342 3394
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 92 594 36 78 337 140 49 575 141 235 320 120
RTOR Reduction (vph) 0 7 0 0 72 0 0 32 0 0 54 0
Lane Group Flow (vph) 92 623 0 78 405 0 49 684 0 235 386 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 18.9 15.2 18.9 15.2 20.2 17.4 29.0 21.8
Effective Green, g (s) 18.9 15.2 18.9 15.2 20.2 17.4 29.0 21.8
Actuated g/C Ratio 0.30 0.24 0.30 0.24 0.32 0.27 0.46 0.34
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 277 839 220 809 331 941 318 1165
v/s Ratio Prot 0.02 c0.18 c0.02 0.12 0.01 0.20 c0.08 0.11
v/s Ratio Perm 0.08 0.08 0.04 c0.25
v/c Ratio 0.33 0.74 0.35 0.50 0.15 0.73 0.74 0.33
Uniform Delay, d1 16.6 22.3 16.7 20.9 15.2 20.9 12.4 15.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 3.6 1.0 0.5 0.2 2.8 8.7 0.2
Delay (s) 17.3 25.9 17.7 21.4 15.4 23.7 21.1 15.6
Level of Service B C B C B C C B
Approach Delay (s) 24.8 20.8 23.2 17.5
Approach LOS C C C B

Intersection Summary
HCM 2000 Control Delay 21.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 63.5 Sum of lost time (s) 20.0
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 87 564 34 74 320 133 47 546 134 223 304 114
Future Volume (veh/h) 87 564 34 74 320 133 47 546 134 223 304 114
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, 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 1900 1863 1863 1900
Adj Flow Rate, veh/h 92 594 36 78 337 140 49 575 141 235 320 120
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 330 775 47 283 549 224 415 698 171 376 812 299
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
Prop Arrive On Green 0.07 0.23 0.23 0.06 0.22 0.22 0.05 0.25 0.25 0.12 0.32 0.32
Ln Grp Delay, s/veh 16.5 26.2 26.2 16.9 21.9 22.2 15.1 30.8 31.3 17.6 15.8 15.9
Ln Grp LOS B C C B C C B C C B B B
Approach Vol, veh/h 722 555 765 675
Approach Delay, s/veh 25.0 21.3 30.0 16.5
Approach LOS C C C B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Case No 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phs Duration (G+Y+Rc), s 12.0 19.4 8.6 18.3 7.7 23.7 8.9 18.0
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green (Gmax), s 7.0 16.0 5.0 17.0 5.0 18.0 5.0 17.0
Max Allow Headway (MAH), s 3.8 5.2 3.8 5.1 3.8 5.2 3.8 5.2
Max Q Clear (g_c+l1), s 7.4 13.3 3.9 11.6 3.2 7.9 4.3 9.4
Green Ext Time (g_e), s 0.0 1.2 0.0 1.8 0.0 1.8 0.0 1.7
Prob of Phs Call (p_c) 0.98 1.00 0.72 1.00 0.55 1.00 0.77 1.00
Prob of Max Out (p_x) 1.00 1.00 1.00 0.94 1.00 0.24 1.00 0.52

Left-Turn Movement Data
Assigned Mvmt 1 3 5 7
Mvmt Sat Flow, veh/h 1774 1774 1774 1774

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 2821 3391 2535 2454

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 690 205 933 1001

Left Lane Group Data
Assigned Mvmt 1 0 3 0 5 0 7 0
Lane Assignment (Pr/Pm) (Pr/Pm) (Pr/Pm) (Pr/Pm)
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Lanes in Grp 1 0 1 0 1 0 1 0
Grp Vol (v), veh/h 235 0 78 0 49 0 92 0
Grp Sat Flow (s), veh/h/ln 1774 0 1774 0 1774 0 1774 0
Q Serve Time (g_s), s 5.4 0.0 1.9 0.0 1.2 0.0 2.3 0.0
Cycle Q Clear Time (g_c), s 5.4 0.0 1.9 0.0 1.2 0.0 2.3 0.0
Perm LT Sat Flow (s_l), veh/h/ln 732 0 793 0 945 0 914 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 15.7 0.0 13.0 0.0 14.4 0.0 13.0 0.0
Perm LT Serve Time (g_u), s 3.2 0.0 3.8 0.0 12.8 0.0 5.7 0.0
Perm LT Q Serve Time (g_ps), s 3.2 0.0 1.0 0.0 0.1 0.0 0.8 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Lane Grp Cap (c), veh/h 376 0 283 0 415 0 330 0
V/C Ratio (X) 0.63 0.00 0.28 0.00 0.12 0.00 0.28 0.00
Avail Cap (c_a), veh/h 376 0 326 0 483 0 364 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Uniform Delay (d1), s/veh 14.4 0.0 16.4 0.0 15.0 0.0 16.0 0.0
Incr Delay (d2), s/veh 3.2 0.0 0.5 0.0 0.1 0.0 0.5 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 17.6 0.0 16.9 0.0 15.1 0.0 16.5 0.0
1st-Term Q (Q1), veh/ln 2.6 0.0 0.9 0.0 0.6 0.0 1.1 0.0
2nd-Term Q (Q2), veh/ln 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
%ile Back of Q (50%), veh/ln 2.9 0.0 1.0 0.0 0.6 0.0 1.1 0.0
%ile Storage Ratio (RQ%) 1.25 0.00 0.22 0.00 0.18 0.00 0.26 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 360 0 310 0 222 0 241
Grp Sat Flow (s), veh/h/ln 0 1770 0 1770 0 1770 0 1770
Q Serve Time (g_s), s 0.0 11.2 0.0 9.5 0.0 5.7 0.0 7.2
Cycle Q Clear Time (g_c), s 0.0 11.2 0.0 9.5 0.0 5.7 0.0 7.2
Lane Grp Cap (c), veh/h 0 438 0 404 0 567 0 396
V/C Ratio (X) 0.00 0.82 0.00 0.77 0.00 0.39 0.00 0.61
Avail Cap (c_a), veh/h 0 485 0 515 0 567 0 515
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 20.8 0.0 21.1 0.0 15.4 0.0 20.4
Incr Delay (d2), s/veh 0.0 10.1 0.0 5.2 0.0 0.4 0.0 1.5
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 30.8 0.0 26.2 0.0 15.8 0.0 21.9
1st-Term Q (Q1), veh/ln 0.0 5.4 0.0 4.6 0.0 2.8 0.0 3.5
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2nd-Term Q (Q2), veh/ln 0.0 1.2 0.0 0.6 0.0 0.1 0.0 0.2
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 6.6 0.0 5.2 0.0 2.8 0.0 3.7
%ile Storage Ratio (RQ%) 0.00 0.17 0.00 0.18 0.00 0.15 0.00 0.17
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 356 0 320 0 218 0 236
Grp Sat Flow (s), veh/h/ln 0 1741 0 1827 0 1698 0 1686
Q Serve Time (g_s), s 0.0 11.3 0.0 9.6 0.0 5.9 0.0 7.4
Cycle Q Clear Time (g_c), s 0.0 11.3 0.0 9.6 0.0 5.9 0.0 7.4
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.40 0.00 0.11 0.00 0.55 0.00 0.59
Lane Grp Cap (c), veh/h 0 431 0 417 0 544 0 377
V/C Ratio (X) 0.00 0.83 0.00 0.77 0.00 0.40 0.00 0.63
Avail Cap (c_a), veh/h 0 477 0 532 0 544 0 491
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 20.8 0.0 21.1 0.0 15.5 0.0 20.5
Incr Delay (d2), s/veh 0.0 10.5 0.0 5.1 0.0 0.5 0.0 1.7
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 31.3 0.0 26.2 0.0 15.9 0.0 22.2
1st-Term Q (Q1), veh/ln 0.0 5.4 0.0 4.8 0.0 2.7 0.0 3.4
2nd-Term Q (Q2), veh/ln 0.0 1.3 0.0 0.6 0.0 0.1 0.0 0.2
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 6.7 0.0 5.4 0.0 2.8 0.0 3.6
%ile Storage Ratio (RQ%) 0.00 0.17 0.00 0.18 0.00 0.15 0.00 0.17
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 23.5
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) 87 564 34 74 320 133 47 546 134 223 304 114
Future Volume (veh/h) 87 564 34 74 320 133 47 546 134 223 304 114
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, 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
Work Zone On Approach No No No No
Lanes Open During Work Zone
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 92 594 36 78 337 140 49 575 141 235 320 120
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 331 777 47 285 550 224 416 700 171 378 814 300
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
Prop Arrive On Green 0.07 0.23 0.23 0.06 0.22 0.22 0.05 0.25 0.25 0.12 0.32 0.32
Unsig. Movement Delay
Ln Grp Delay, s/veh 16.5 26.1 26.0 16.9 21.9 22.1 15.1 30.6 31.1 17.5 15.8 15.9
Ln Grp LOS B C C B C C B C C B B B
Approach Vol, veh/h 722 555 765 675
Approach Delay, s/veh 24.8 21.3 29.8 16.4
Approach LOS C C C B

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Case No 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phs Duration (G+Y+Rc), s 12.0 19.4 8.6 18.3 7.7 23.7 8.9 18.0
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green (Gmax), s 7.0 16.0 5.0 17.0 5.0 18.0 5.0 17.0
Max Allow Headway (MAH), s 3.8 5.2 3.8 5.1 3.8 5.2 3.8 5.2
Max Q Clear (g_c+l1), s 7.4 13.2 3.9 11.5 3.2 7.8 4.3 9.3
Green Ext Time (g_e), s 0.0 1.2 0.0 1.8 0.0 1.8 0.0 1.7
Prob of Phs Call (p_c) 0.98 1.00 0.72 1.00 0.55 1.00 0.77 1.00
Prob of Max Out (p_x) 1.00 1.00 1.00 0.93 1.00 0.24 1.00 0.52

Left-Turn Movement Data
Assigned Mvmt 1 3 5 7
Mvmt Sat Flow, veh/h 1781 1781 1781 1781

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 2831 3404 2543 2462

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 692 206 936 1004

Left Lane Group Data
Assigned Mvmt 1 0 3 0 5 0 7 0
Lane Assignment L (Pr/Pm) L (Pr/Pm) L (Pr/Pm) L (Pr/Pm)
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Lanes in Grp 1 0 1 0 1 0 1 0
Grp Vol (v), veh/h 235 0 78 0 49 0 92 0
Grp Sat Flow (s), veh/h/ln 1781 0 1781 0 1781 0 1781 0
Q Serve Time (g_s), s 5.4 0.0 1.9 0.0 1.2 0.0 2.3 0.0
Cycle Q Clear Time (g_c), s 5.4 0.0 1.9 0.0 1.2 0.0 2.3 0.0
Perm LT Sat Flow (s_l), veh/h/ln 735 0 796 0 949 0 917 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 15.7 0.0 13.0 0.0 14.4 0.0 13.0 0.0
Perm LT Serve Time (g_u), s 3.2 0.0 3.8 0.0 12.8 0.0 5.7 0.0
Perm LT Q Serve Time (g_ps), s 3.2 0.0 1.0 0.0 0.1 0.0 0.8 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Lane Grp Cap (c), veh/h 378 0 285 0 416 0 331 0
V/C Ratio (X) 0.62 0.00 0.27 0.00 0.12 0.00 0.28 0.00
Avail Cap (c_a), veh/h 378 0 328 0 485 0 366 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Uniform Delay (d1), s/veh 14.4 0.0 16.4 0.0 15.0 0.0 16.0 0.0
Incr Delay (d2), s/veh 3.2 0.0 0.5 0.0 0.1 0.0 0.5 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 17.5 0.0 16.9 0.0 15.1 0.0 16.5 0.0
1st-Term Q (Q1), veh/ln 1.8 0.0 0.7 0.0 0.4 0.0 0.8 0.0
2nd-Term Q (Q2), veh/ln 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
%ile Back of Q (50%), veh/ln 2.2 0.0 0.7 0.0 0.4 0.0 0.9 0.0
%ile Storage Ratio (RQ%) 0.91 0.00 0.17 0.00 0.14 0.00 0.20 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 360 0 310 0 222 0 241
Grp Sat Flow (s), veh/h/ln 0 1777 0 1777 0 1777 0 1777
Q Serve Time (g_s), s 0.0 11.2 0.0 9.5 0.0 5.6 0.0 7.1
Cycle Q Clear Time (g_c), s 0.0 11.2 0.0 9.5 0.0 5.6 0.0 7.1
Lane Grp Cap (c), veh/h 0 439 0 405 0 569 0 397
V/C Ratio (X) 0.00 0.82 0.00 0.76 0.00 0.39 0.00 0.61
Avail Cap (c_a), veh/h 0 488 0 518 0 569 0 518
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 20.7 0.0 21.0 0.0 15.4 0.0 20.4
Incr Delay (d2), s/veh 0.0 9.9 0.0 5.1 0.0 0.4 0.0 1.5
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 30.6 0.0 26.1 0.0 15.8 0.0 21.9
1st-Term Q (Q1), veh/ln 0.0 4.1 0.0 3.5 0.0 2.0 0.0 2.6
2nd-Term Q (Q2), veh/ln 0.0 1.2 0.0 0.6 0.0 0.1 0.0 0.2
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 5.3 0.0 4.1 0.0 2.1 0.0 2.8
%ile Storage Ratio (RQ%) 0.00 0.13 0.00 0.14 0.00 0.11 0.00 0.13
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 356 0 320 0 218 0 236
Grp Sat Flow (s), veh/h/ln 0 1746 0 1833 0 1702 0 1690
Q Serve Time (g_s), s 0.0 11.2 0.0 9.5 0.0 5.8 0.0 7.3
Cycle Q Clear Time (g_c), s 0.0 11.2 0.0 9.5 0.0 5.8 0.0 7.3
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.40 0.00 0.11 0.00 0.55 0.00 0.59
Lane Grp Cap (c), veh/h 0 431 0 418 0 545 0 377
V/C Ratio (X) 0.00 0.82 0.00 0.77 0.00 0.40 0.00 0.62
Avail Cap (c_a), veh/h 0 479 0 535 0 545 0 493
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 20.7 0.0 21.0 0.0 15.4 0.0 20.4
Incr Delay (d2), s/veh 0.0 10.3 0.0 5.0 0.0 0.5 0.0 1.7
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 31.1 0.0 26.0 0.0 15.9 0.0 22.1
1st-Term Q (Q1), veh/ln 0.0 4.1 0.0 3.6 0.0 2.0 0.0 2.6
2nd-Term Q (Q2), veh/ln 0.0 1.2 0.0 0.6 0.0 0.1 0.0 0.2
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 5.3 0.0 4.2 0.0 2.0 0.0 2.8
%ile Storage Ratio (RQ%) 0.00 0.13 0.00 0.14 0.00 0.11 0.00 0.13
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 23.4
HCM 6th LOS C
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 30 0 0 2153 179
Future Volume (vph) 0 30 0 0 2153 179
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 0.86 0.86
Frt 0.865 0.988
Flt Protected
Satd. Flow (prot) 0 1611 0 0 6331 0
Flt Permitted
Satd. Flow (perm) 0 1611 0 0 6331 0
Link Speed (mph) 30 40 40
Link Distance (ft) 367 347 687
Travel Time (s) 8.3 5.9 11.7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 33 0 0 2340 195
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 33 0 0 2535 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 44.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 30 0 0 2153 179
Future Volume (Veh/h) 0 30 0 0 2153 179
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 33 0 0 2340 195
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 347
pX, platoon unblocked
vC, conflicting volume 2438 682 2535
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2438 682 2535
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 92 100
cM capacity (veh/h) 26 392 174

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 33 669 669 669 529
Volume Left 0 0 0 0 0
Volume Right 33 0 0 0 195
cSH 392 1700 1700 1700 1700
Volume to Capacity 0.08 0.39 0.39 0.39 0.31
Queue Length 95th (ft) 7 0 0 0 0
Control Delay (s) 15.0 0.0 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 15.0 0.0
Approach LOS C

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 44.2% ICU Level of Service A
Analysis Period (min) 15
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Lanes, Volumes, Timings 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 228 181 0 0 279 57 278 706 43 0 0 0
Future Volume (vph) 228 181 0 0 279 57 278 706 43 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 150 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 0.91 0.91 0.91 1.00 1.00 1.00
Frt 0.974 0.994
Flt Protected 0.950 0.990 0.987
Satd. Flow (prot) 1681 1752 0 0 3447 0 0 4989 0 0 0 0
Flt Permitted 0.142 0.539 0.987
Satd. Flow (perm) 251 954 0 0 3447 0 0 4989 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 20 6
Link Speed (mph) 35 35 35 35
Link Distance (ft) 287 1031 475 520
Travel Time (s) 5.6 20.1 9.3 10.1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 251 199 0 0 307 63 305 776 47 0 0 0
Shared Lane Traffic (%) 19%
Lane Group Flow (vph) 203 247 0 0 370 0 0 1128 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm NA
Protected Phases 15 15 5 6 6 8 7
Permitted Phases 15 5 6 8 7
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Lanes, Volumes, Timings 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 2

Lane Group Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 1 2 3 4 5 7 8 11
Permitted Phases

5.3.c

Packet Pg. 438

A
tt

ac
h

m
en

t:
 1

00
11

8-
48

00
 F

o
u

rn
ac

e 
O

ff
ic

e 
T

ra
ff

ic
 A

n
al

ys
is

 v
1.

1 
 (

27
08

 :
 C

o
n

si
d

er
at

io
n

-4
80

0 
F

o
u

rn
ac

e-
P

ar
ki

n
g

 G
ar

ag
e)



Lanes, Volumes, Timings 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 15 15 5 6 6 8 7 8 7
Switch Phase
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 10.0 23.0
Total Split (s) 35.3 24.3
Total Split (%) 33.6% 23.1%
Maximum Green (s) 30.3 19.3
Yellow Time (s) 3.5 3.5
All-Red Time (s) 1.5 1.5
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
Walk Time (s) 7.0
Flash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 58.0 58.0 19.3 27.5
Actuated g/C Ratio 0.55 0.55 0.18 0.26
v/c Ratio 0.37 0.33 0.57 0.86
Control Delay 12.7 8.7 40.8 44.7
Queue Delay 1.4 0.4 0.2 0.0
Total Delay 14.1 9.1 41.0 44.7
LOS B A D D
Approach Delay 11.4 41.0 44.7
Approach LOS B D D

Intersection Summary
Area Type: Other
Cycle Length: 105
Actuated Cycle Length: 105
Natural Cycle: 105
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 36.3 Intersection LOS: D
Intersection Capacity Utilization 103.6% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     1: IH610 NBFR & Fournace
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Lanes, Volumes, Timings 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 4

Lane Group Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Detector Phase
Switch Phase
Minimum Initial (s) 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 14.5 22.5 9.5 22.5 9.5 9.5 22.5 9.5
Total Split (s) 14.8 22.9 9.5 35.3 13.4 9.5 22.5 22.5
Total Split (%) 14% 22% 9% 34% 13% 9% 21% 21%
Maximum Green (s) 10.3 18.4 5.0 30.8 8.9 5.0 18.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Phasings 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 5

Lane Group EBL EBT WBT NBT Ø1 Ø2 Ø3 Ø4 Ø5 Ø7 Ø8 Ø11
Protected Phases 15 15 5 6 6 8 7 1 2 3 4 5 7 8 11
Permitted Phases 15 5 6
Minimum Initial (s) 5.0 5.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 10.0 23.0 14.5 22.5 9.5 22.5 9.5 9.5 22.5 9.5
Total Split (s) 35.3 24.3 14.8 22.9 9.5 35.3 13.4 9.5 22.5 22.5
Total Split (%) 33.6% 23.1% 14% 22% 9% 34% 13% 9% 21% 21%
Maximum Green (s) 30.3 19.3 10.3 18.4 5.0 30.8 8.9 5.0 18.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 30.3 19.3 10.3 18.4 5.0 30.8 8.9 5.0 18.0 18.0
90th %ile Term Code Hold Max Max Max Max Max Max Max Max Max
70th %ile Green (s) 30.3 19.3 10.3 18.4 5.0 30.8 8.9 5.0 18.0 18.0
70th %ile Term Code Hold Max Max Max Max Max Max Max Max Hold
50th %ile Green (s) 30.3 19.3 10.3 18.4 5.0 30.8 8.9 5.0 18.0 18.0
50th %ile Term Code Hold Hold Max Max Max Max Max Max Max Hold
30th %ile Green (s) 30.3 19.3 10.3 18.4 5.0 30.8 8.9 5.0 18.0 18.0
30th %ile Term Code Hold Hold Max Hold Max Max Max Max Max Hold
10th %ile Green (s) 30.3 19.3 10.3 18.4 5.0 30.8 8.9 5.0 18.0 18.0
10th %ile Term Code Hold Hold Max Hold Max Max Max Max Max Hold

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 105
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 105
70th %ile Actuated Cycle: 105
50th %ile Actuated Cycle: 105
30th %ile Actuated Cycle: 105
10th %ile Actuated Cycle: 105
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HCM Signalized Intersection Capacity Analysis 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 228 181 0 0 279 57 278 706 43 0 0 0
Future Volume (vph) 228 181 0 0 279 57 278 706 43 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.5
Lane Util. Factor 0.95 0.95 0.95 0.91
Frt 1.00 1.00 0.97 0.99
Flt Protected 0.95 0.99 1.00 0.99
Satd. Flow (prot) 1681 1753 3449 4986
Flt Permitted 0.14 0.54 1.00 0.99
Satd. Flow (perm) 251 955 3449 4986
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 251 199 0 0 307 63 305 776 47 0 0 0
RTOR Reduction (vph) 0 0 0 0 16 0 0 4 0 0 0 0
Lane Group Flow (vph) 203 247 0 0 354 0 0 1124 0 0 0 0
Turn Type pm+pt NA NA Perm NA
Protected Phases 15 15 5 6 6 8 7
Permitted Phases 15 5 6 8 7
Actuated Green, G (s) 58.5 58.5 19.3 27.5
Effective Green, g (s) 58.5 58.5 19.3 27.5
Actuated g/C Ratio 0.56 0.56 0.18 0.26
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 552 762 633 1305
v/s Ratio Prot c0.11 0.09 c0.10
v/s Ratio Perm c0.10 0.09 0.23
v/c Ratio 0.37 0.32 0.56 0.86
Uniform Delay, d1 26.2 12.6 39.0 36.9
Progression Factor 0.70 0.77 1.00 1.00
Incremental Delay, d2 0.4 0.2 1.1 6.0
Delay (s) 18.8 9.9 40.1 43.0
Level of Service B A D D
Approach Delay (s) 13.9 40.1 43.0 0.0
Approach LOS B D D A

Intersection Summary
HCM 2000 Control Delay 35.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 105.0 Sum of lost time (s) 27.5
Intersection Capacity Utilization 103.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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HCM 2010 Signalized Intersection Capacity Analysis 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 7

HCM 2010 methodology does not support clustered intersections.
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HCM 6th Signalized Intersection Capacity Analysis 2020 PM Peak Hour
1: IH610 NBFR & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 8

HCM 6th Edition methodology does not support clustered intersections.
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Lanes, Volumes, Timings 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 9

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 288 455 123 435 0 0 0 0 117 1674 322
Future Volume (vph) 0 288 455 123 435 0 0 0 0 117 1674 322
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 150 0 0 0 0 0 0
Storage Lanes 0 1 1 0 0 0 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91
Frt 0.850 0.976
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 3539 1583 1770 1863 0 0 0 0 1770 4963 0
Flt Permitted 0.567 0.950
Satd. Flow (perm) 0 3539 1583 1056 1863 0 0 0 0 1770 4963 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 335 44
Link Speed (mph) 35 35 35 40
Link Distance (ft) 593 287 471 347
Travel Time (s) 11.6 5.6 9.2 5.9
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 303 479 129 458 0 0 0 0 123 1762 339
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 303 479 129 458 0 0 0 0 123 2101 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 2 1 1 2 1 2
Detector Template Thru Right Left Thru Left Thru
Leading Detector (ft) 100 20 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type NA Perm pm+pt NA Perm NA
Protected Phases 2 1 1 11 2 4 3
Permitted Phases 2 1 11 2 4 3
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Lanes, Volumes, Timings 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 10

Lane Group Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø11 Ø15
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
Protected Phases 3 4 5 6 7 8 11 15
Permitted Phases
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Lanes, Volumes, Timings 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 11

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 2 2 1 1 11 2 4 3 4 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0
Minimum Split (s) 22.5 22.5 14.5
Total Split (s) 22.9 22.9 14.8
Total Split (%) 21.8% 21.8% 14.1%
Maximum Green (s) 18.4 18.4 10.3
Yellow Time (s) 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5
Lead/Lag Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 18.4 18.4 51.2 55.7 40.3 40.3
Actuated g/C Ratio 0.18 0.18 0.49 0.53 0.38 0.38
v/c Ratio 0.49 0.87 0.22 0.46 0.18 1.09
Control Delay 42.1 30.2 1.5 3.7 22.4 80.2
Queue Delay 0.0 0.0 0.0 4.0 0.0 0.0
Total Delay 42.1 30.2 1.5 7.7 22.4 80.2
LOS D C A A C F
Approach Delay 34.8 6.3 77.0
Approach LOS C A E

Intersection Summary
Area Type: Other
Cycle Length: 105
Actuated Cycle Length: 105
Natural Cycle: 105
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 56.3 Intersection LOS: E
Intersection Capacity Utilization 103.6% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     2: Fournace & IH610 SBFR
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Lanes, Volumes, Timings 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 12

Lane Group Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø11 Ø15
Detector Phase
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 9.5 23.0 9.5 22.5 9.5 10.0
Total Split (s) 9.5 35.3 13.4 24.3 9.5 22.5 22.5 35.3
Total Split (%) 9% 34% 13% 23% 9% 21% 21% 34%
Maximum Green (s) 5.0 30.8 8.9 19.3 5.0 18.0 18.0 30.3
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.5 1.0 1.0 1.0 1.5
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Phasings 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 13

Lane Group EBT EBR WBL WBT SBL SBT Ø3 Ø4 Ø5 Ø6 Ø7 Ø8
Protected Phases 2 1 1 11 2 4 3 3 4 5 6 7 8
Permitted Phases 2 1 11 2 4 3
Minimum Initial (s) 10.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 14.5 9.5 22.5 9.5 23.0 9.5 22.5
Total Split (s) 22.9 22.9 14.8 9.5 35.3 13.4 24.3 9.5 22.5
Total Split (%) 21.8% 21.8% 14.1% 9% 34% 13% 23% 9% 21%
Maximum Green (s) 18.4 18.4 10.3 5.0 30.8 8.9 19.3 5.0 18.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.5 1.0 1.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
90th %ile Green (s) 18.4 18.4 10.3 5.0 30.8 8.9 19.3 5.0 18.0
90th %ile Term Code Max Max Max Max Max Max Max Max Max
70th %ile Green (s) 18.4 18.4 10.3 5.0 30.8 8.9 19.3 5.0 18.0
70th %ile Term Code Max Max Max Max Max Max Max Max Max
50th %ile Green (s) 18.4 18.4 10.3 5.0 30.8 8.9 19.3 5.0 18.0
50th %ile Term Code Max Max Max Max Max Max Hold Max Max
30th %ile Green (s) 18.4 18.4 10.3 5.0 30.8 8.9 19.3 5.0 18.0
30th %ile Term Code Hold Hold Max Max Max Max Hold Max Max
10th %ile Green (s) 18.4 18.4 10.3 5.0 30.8 8.9 19.3 5.0 18.0
10th %ile Term Code Hold Hold Max Max Max Max Hold Max Max

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 105
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 105
70th %ile Actuated Cycle: 105
50th %ile Actuated Cycle: 105
30th %ile Actuated Cycle: 105
10th %ile Actuated Cycle: 105
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Phasings 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 14

Lane Group Ø11 Ø15
Protected Phases 11 15
Permitted Phases
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 9.5 10.0
Total Split (s) 22.5 35.3
Total Split (%) 21% 34%
Maximum Green (s) 18.0 30.3
Yellow Time (s) 3.5 3.5
All-Red Time (s) 1.0 1.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Minimum Gap (s) 3.0 3.0
Time Before Reduce (s) 0.0 0.0
Time To Reduce (s) 0.0 0.0
Recall Mode None None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
90th %ile Green (s) 18.0 30.3
90th %ile Term Code Max Hold
70th %ile Green (s) 18.0 30.3
70th %ile Term Code Hold Hold
50th %ile Green (s) 18.0 30.3
50th %ile Term Code Hold Hold
30th %ile Green (s) 18.0 30.3
30th %ile Term Code Hold Hold
10th %ile Green (s) 18.0 30.3
10th %ile Term Code Hold Hold

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 288 455 123 435 0 0 0 0 117 1674 322
Future Volume (vph) 0 288 455 123 435 0 0 0 0 117 1674 322
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 1.00 0.98
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 1863 1770 4962
Flt Permitted 1.00 1.00 0.57 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1056 1863 1770 4962
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 303 479 129 458 0 0 0 0 123 1762 339
RTOR Reduction (vph) 0 0 276 0 0 0 0 0 0 0 27 0
Lane Group Flow (vph) 0 303 203 129 458 0 0 0 0 123 2074 0
Turn Type NA Perm pm+pt NA Perm NA
Protected Phases 2 1 1 11 2 4 3
Permitted Phases 2 1 11 2 4 3
Actuated Green, G (s) 18.4 18.4 51.2 55.7 40.3 40.3
Effective Green, g (s) 18.4 18.4 51.2 55.7 40.3 40.3
Actuated g/C Ratio 0.18 0.18 0.49 0.53 0.38 0.38
Clearance Time (s) 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 620 277 584 988 679 1904
v/s Ratio Prot 0.09 0.02 c0.25 c0.42
v/s Ratio Perm c0.13 0.09 0.07
v/c Ratio 0.49 0.73 0.22 0.46 0.18 1.09
Uniform Delay, d1 39.1 41.0 14.9 15.3 21.4 32.4
Progression Factor 1.00 1.00 0.07 0.17 1.00 1.00
Incremental Delay, d2 0.6 9.6 0.1 0.2 0.1 49.5
Delay (s) 39.7 50.5 1.2 2.8 21.6 81.9
Level of Service D D A A C F
Approach Delay (s) 46.3 2.4 0.0 78.5
Approach LOS D A A E

Intersection Summary
HCM 2000 Control Delay 59.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 105.0 Sum of lost time (s) 27.5
Intersection Capacity Utilization 103.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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HCM 2010 Signalized Intersection Capacity Analysis 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 16

HCM 2010 methodology does not support clustered intersections.
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HCM 6th Signalized Intersection Capacity Analysis 2020 PM Peak Hour
2: Fournace & IH610 SBFR Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 17

HCM 6th Edition methodology does not support clustered intersections.
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Lanes, Volumes, Timings 2020 PM Peak Hour
3: Fournace & Access Southeast Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 18

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 8 668 732 25 75 51
Future Volume (vph) 8 668 732 25 75 51
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.995 0.946
Flt Protected 0.999 0.971
Satd. Flow (prot) 0 3536 3522 0 1711 0
Flt Permitted 0.999 0.971
Satd. Flow (perm) 0 3536 3522 0 1711 0
Link Speed (mph) 35 35 30
Link Distance (ft) 440 593 378
Travel Time (s) 8.6 11.6 8.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 726 796 27 82 55
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 735 823 0 137 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 38.0% ICU Level of Service A
Analysis Period (min) 15

5.3.c

Packet Pg. 454

A
tt

ac
h

m
en

t:
 1

00
11

8-
48

00
 F

o
u

rn
ac

e 
O

ff
ic

e 
T

ra
ff

ic
 A

n
al

ys
is

 v
1.

1 
 (

27
08

 :
 C

o
n

si
d

er
at

io
n

-4
80

0 
F

o
u

rn
ac

e-
P

ar
ki

n
g

 G
ar

ag
e)



HCM Unsignalized Intersection Capacity Analysis 2020 PM Peak Hour
3: Fournace & Access Southeast Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 8 668 732 25 75 51
Future Volume (Veh/h) 8 668 732 25 75 51
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) 9 726 796 27 82 55
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 593
pX, platoon unblocked
vC, conflicting volume 823 1190 412
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 823 1190 412
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 54 91
cM capacity (veh/h) 803 178 589

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 251 484 531 292 137
Volume Left 9 0 0 0 82
Volume Right 0 0 0 27 55
cSH 803 1700 1700 1700 248
Volume to Capacity 0.01 0.28 0.31 0.17 0.55
Queue Length 95th (ft) 1 0 0 0 76
Control Delay (s) 0.5 0.0 0.0 0.0 36.2
Lane LOS A E
Approach Delay (s) 0.2 0.0 36.2
Approach LOS E

Intersection Summary
Average Delay 3.0
Intersection Capacity Utilization 38.0% ICU Level of Service A
Analysis Period (min) 15
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HCM 2010 TWSC 2020 PM Peak Hour
3: Fournace & Access Southeast Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Intersection
Int Delay, s/veh 3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 8 668 732 25 75 51
Future Vol, veh/h 8 668 732 25 75 51
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
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 9 726 796 27 82 55
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 823 0 - 0 1191 412
          Stage 1 - - - - 810 -
          Stage 2 - - - - 381 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 803 - - - 180 589
          Stage 1 - - - - 398 -
          Stage 2 - - - - 660 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 803 - - - 177 589
Mov Cap-2 Maneuver - - - - 177 -
          Stage 1 - - - - 390 -
          Stage 2 - - - - 660 -
 

Approach EB WB SB
HCM Control Delay, s 0.2 0 36.3
HCM LOS E
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 803 - - - 247
HCM Lane V/C Ratio 0.011 - - - 0.554
HCM Control Delay (s) 9.5 0.1 - - 36.3
HCM Lane LOS A A - - E
HCM 95th %tile Q(veh) 0 - - - 3.1
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HCM 6th TWSC 2020 PM Peak Hour
3: Fournace & Access Southeast Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Intersection
Int Delay, s/veh 3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 8 668 732 25 75 51
Future Vol, veh/h 8 668 732 25 75 51
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
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 9 726 796 27 82 55
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 823 0 - 0 1191 412
          Stage 1 - - - - 810 -
          Stage 2 - - - - 381 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 803 - - - 180 589
          Stage 1 - - - - 398 -
          Stage 2 - - - - 660 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 803 - - - 177 589
Mov Cap-2 Maneuver - - - - 177 -
          Stage 1 - - - - 390 -
          Stage 2 - - - - 660 -
 

Approach EB WB SB
HCM Control Delay, s 0.2 0 36.3
HCM LOS E
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 803 - - - 247
HCM Lane V/C Ratio 0.011 - - - 0.554
HCM Control Delay (s) 9.5 0.1 - - 36.3
HCM Lane LOS A A - - E
HCM 95th %tile Q(veh) 0 - - - 3.1
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Lanes, Volumes, Timings 2020 PM Peak Hour
4: Anderson & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 22

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 666 19 10 772 8 10
Future Volume (vph) 666 19 10 772 8 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.996 0.926
Flt Protected 0.999 0.978
Satd. Flow (prot) 3525 0 0 3536 1687 0
Flt Permitted 0.999 0.978
Satd. Flow (perm) 3525 0 0 3536 1687 0
Link Speed (mph) 35 35 30
Link Distance (ft) 250 440 473
Travel Time (s) 4.9 8.6 10.8
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 709 20 11 821 9 11
Shared Lane Traffic (%)
Lane Group Flow (vph) 729 0 0 832 20 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 9 15 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 38.4% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2020 PM Peak Hour
4: Anderson & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 666 19 10 772 8 10
Future Volume (Veh/h) 666 19 10 772 8 10
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 709 20 11 821 9 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1311 1033
pX, platoon unblocked
vC, conflicting volume 729 1152 364
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 729 1152 364
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 95 98
cM capacity (veh/h) 871 189 632

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 473 256 285 547 20
Volume Left 0 0 11 0 9
Volume Right 0 20 0 0 11
cSH 1700 1700 871 1700 307
Volume to Capacity 0.28 0.15 0.01 0.32 0.07
Queue Length 95th (ft) 0 0 1 0 5
Control Delay (s) 0.0 0.0 0.5 0.0 17.5
Lane LOS A C
Approach Delay (s) 0.0 0.2 17.5
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 38.4% ICU Level of Service A
Analysis Period (min) 15
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HCM 2010 TWSC 2020 PM Peak Hour
4: Anderson & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 24

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 666 19 10 772 8 10
Future Vol, veh/h 666 19 10 772 8 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 709 20 11 821 9 11
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 729 0 1152 365
          Stage 1 - - - - 719 -
          Stage 2 - - - - 433 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 871 - 191 632
          Stage 1 - - - - 444 -
          Stage 2 - - - - 621 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 871 - 187 632
Mov Cap-2 Maneuver - - - - 187 -
          Stage 1 - - - - 434 -
          Stage 2 - - - - 621 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 17.5
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 307 - - 871 -
HCM Lane V/C Ratio 0.062 - - 0.012 -
HCM Control Delay (s) 17.5 - - 9.2 0.1
HCM Lane LOS C - - A A
HCM 95th %tile Q(veh) 0.2 - - 0 -
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HCM 6th TWSC 2020 PM Peak Hour
4: Anderson & Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 25

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 666 19 10 772 8 10
Future Vol, veh/h 666 19 10 772 8 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 709 20 11 821 9 11
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 729 0 1152 365
          Stage 1 - - - - 719 -
          Stage 2 - - - - 433 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 871 - 191 632
          Stage 1 - - - - 444 -
          Stage 2 - - - - 621 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 871 - 187 632
Mov Cap-2 Maneuver - - - - 187 -
          Stage 1 - - - - 434 -
          Stage 2 - - - - 621 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 17.5
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 307 - - 871 -
HCM Lane V/C Ratio 0.062 - - 0.012 -
HCM Control Delay (s) 17.5 - - 9.2 0.1
HCM Lane LOS C - - A A
HCM 95th %tile Q(veh) 0.2 - - 0 -
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Lanes, Volumes, Timings 2020 PM Peak Hour
5: Fournace & Access Southwest Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 16 570 769 11 115 72
Future Volume (vph) 16 570 769 11 115 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.998 0.948
Flt Protected 0.999 0.970
Satd. Flow (prot) 0 3536 3532 0 1713 0
Flt Permitted 0.999 0.970
Satd. Flow (perm) 0 3536 3532 0 1713 0
Link Speed (mph) 35 35 30
Link Distance (ft) 440 250 402
Travel Time (s) 8.6 4.9 9.1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 17 620 836 12 125 78
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 637 848 0 203 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(ft) 0 0 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 44.7% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2020 PM Peak Hour
5: Fournace & Access Southwest Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 27

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 16 570 769 11 115 72
Future Volume (Veh/h) 16 570 769 11 115 72
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) 17 620 836 12 125 78
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1061 1283
pX, platoon unblocked
vC, conflicting volume 848 1186 424
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 848 1186 424
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 30 87
cM capacity (veh/h) 785 178 579

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 224 413 557 291 203
Volume Left 17 0 0 0 125
Volume Right 0 0 0 12 78
cSH 785 1700 1700 1700 242
Volume to Capacity 0.02 0.24 0.33 0.17 0.84
Queue Length 95th (ft) 2 0 0 0 166
Control Delay (s) 1.0 0.0 0.0 0.0 66.9
Lane LOS A F
Approach Delay (s) 0.3 0.0 66.9
Approach LOS F

Intersection Summary
Average Delay 8.2
Intersection Capacity Utilization 44.7% ICU Level of Service A
Analysis Period (min) 15
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HCM 2010 TWSC 2020 PM Peak Hour
5: Fournace & Access Southwest Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 28

Intersection
Int Delay, s/veh 8.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 16 570 769 11 115 72
Future Vol, veh/h 16 570 769 11 115 72
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
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 17 620 836 12 125 78
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 848 0 - 0 1186 424
          Stage 1 - - - - 842 -
          Stage 2 - - - - 344 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 785 - - - 181 579
          Stage 1 - - - - 383 -
          Stage 2 - - - - 689 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 785 - - - 175 579
Mov Cap-2 Maneuver - - - - 175 -
          Stage 1 - - - - 370 -
          Stage 2 - - - - 689 -
 

Approach EB WB SB
HCM Control Delay, s 0.5 0 69.5
HCM LOS F
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 785 - - - 239
HCM Lane V/C Ratio 0.022 - - - 0.85
HCM Control Delay (s) 9.7 0.2 - - 69.5
HCM Lane LOS A A - - F
HCM 95th %tile Q(veh) 0.1 - - - 6.8

5.3.c
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HCM 6th TWSC 2020 PM Peak Hour
5: Fournace & Access Southwest Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
Page 29

Intersection
Int Delay, s/veh 8.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 16 570 769 11 115 72
Future Vol, veh/h 16 570 769 11 115 72
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
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 17 620 836 12 125 78
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 848 0 - 0 1186 424
          Stage 1 - - - - 842 -
          Stage 2 - - - - 344 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 785 - - - 181 579
          Stage 1 - - - - 383 -
          Stage 2 - - - - 689 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 785 - - - 175 579
Mov Cap-2 Maneuver - - - - 175 -
          Stage 1 - - - - 370 -
          Stage 2 - - - - 689 -
 

Approach EB WB SB
HCM Control Delay, s 0.5 0 69.5
HCM LOS F
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 785 - - - 239
HCM Lane V/C Ratio 0.022 - - - 0.85
HCM Control Delay (s) 9.7 0.2 - - 69.5
HCM Lane LOS A A - - F
HCM 95th %tile Q(veh) 0.1 - - - 6.8
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Lanes, Volumes, Timings 2020 PM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 81 322 48 116 489 223 87 505 42 203 518 77
Future Volume (vph) 81 322 48 116 489 223 87 505 42 203 518 77
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 110 150 110 150 80 150 60 150
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 75 75 75 75
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.980 0.953 0.989 0.981
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 3468 0 1770 3373 0 1770 3500 0 1770 3472 0
Flt Permitted 0.258 0.488 0.357 0.269
Satd. Flow (perm) 481 3468 0 909 3373 0 665 3500 0 501 3472 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 25 110 12 24
Link Speed (mph) 35 35 35 35
Link Distance (ft) 795 621 1051 547
Travel Time (s) 15.5 12.1 20.5 10.7
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 85 339 51 122 515 235 92 532 44 214 545 81
Shared Lane Traffic (%)
Lane Group Flow (vph) 85 390 0 122 750 0 92 576 0 214 626 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
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Lanes, Volumes, Timings 2020 PM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 4.0 5.0 4.0 5.0 4.0 5.0 4.0
Minimum Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 10.0 21.0
Total Split (s) 10.0 22.0 10.0 22.0 11.0 21.0 12.0 22.0
Total Split (%) 15.4% 33.8% 15.4% 33.8% 16.9% 32.3% 18.5% 33.8%
Maximum Green (s) 5.0 17.0 5.0 17.0 6.0 16.0 7.0 17.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Min None Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 19.2 15.5 19.2 15.5 20.2 14.2 23.5 18.3
Actuated g/C Ratio 0.32 0.26 0.32 0.26 0.34 0.24 0.39 0.31
v/c Ratio 0.32 0.43 0.33 0.79 0.27 0.68 0.61 0.58
Control Delay 15.3 19.7 15.0 25.3 13.7 25.8 22.1 21.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.3 19.7 15.0 25.3 13.7 25.8 22.1 21.9
LOS B B B C B C C C
Approach Delay 18.9 23.9 24.2 22.0
Approach LOS B C C C

Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 59.7
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 22.6 Intersection LOS: C
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     6: S Rice & Gulfton/Fournace
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Phasings 2020 PM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Minimum Initial (s) 5.0 4.0 5.0 4.0 5.0 4.0 5.0 4.0
Minimum Split (s) 10.0 21.0 10.0 21.0 10.0 21.0 10.0 21.0
Total Split (s) 10.0 22.0 10.0 22.0 11.0 21.0 12.0 22.0
Total Split (%) 15.4% 33.8% 15.4% 33.8% 16.9% 32.3% 18.5% 33.8%
Maximum Green (s) 5.0 17.0 5.0 17.0 6.0 16.0 7.0 17.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None Min None Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
90th %ile Green (s) 5.0 17.0 5.0 17.0 6.0 16.0 7.0 17.0
90th %ile Term Code Max Hold Max Max Max Max Max Max
70th %ile Green (s) 5.0 17.0 5.0 17.0 6.0 16.0 7.0 17.0
70th %ile Term Code Max Hold Max Max Max Max Max Max
50th %ile Green (s) 5.0 17.0 5.0 17.0 6.0 16.0 7.0 17.0
50th %ile Term Code Max Hold Max Max Max Max Max Max
30th %ile Green (s) 5.0 16.2 5.0 16.2 6.0 14.0 7.0 15.0
30th %ile Term Code Max Hold Max Gap Max Hold Max Gap
10th %ile Green (s) 0.0 10.4 0.0 10.4 0.0 9.4 6.7 21.1
10th %ile Term Code Skip Hold Skip Gap Skip Gap Gap Hold

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 59.7
Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 65
70th %ile Actuated Cycle: 65
50th %ile Actuated Cycle: 65
30th %ile Actuated Cycle: 62.2
10th %ile Actuated Cycle: 41.5
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HCM Signalized Intersection Capacity Analysis 2020 PM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 81 322 48 116 489 223 87 505 42 203 518 77
Future Volume (vph) 81 322 48 116 489 223 87 505 42 203 518 77
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.98 1.00 0.95 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3470 1770 3373 1770 3499 1770 3471
Flt Permitted 0.26 1.00 0.49 1.00 0.36 1.00 0.27 1.00
Satd. Flow (perm) 481 3470 910 3373 664 3499 502 3471
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 85 339 51 122 515 235 92 532 44 214 545 81
RTOR Reduction (vph) 0 19 0 0 83 0 0 9 0 0 17 0
Lane Group Flow (vph) 85 371 0 122 668 0 92 567 0 214 609 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 19.2 15.5 19.2 15.5 20.2 15.7 25.4 18.3
Effective Green, g (s) 19.2 15.5 19.2 15.5 20.2 15.7 25.4 18.3
Actuated g/C Ratio 0.31 0.25 0.31 0.25 0.33 0.25 0.41 0.30
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 225 867 333 843 296 886 350 1024
v/s Ratio Prot c0.02 0.11 0.02 c0.20 0.02 0.16 c0.07 0.18
v/s Ratio Perm 0.09 0.09 0.08 c0.18
v/c Ratio 0.38 0.43 0.37 0.79 0.31 0.64 0.61 0.59
Uniform Delay, d1 16.1 19.5 15.9 21.7 14.9 20.6 12.8 18.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.3 0.7 5.1 0.6 1.5 3.1 0.9
Delay (s) 17.2 19.9 16.6 26.9 15.5 22.2 16.0 19.6
Level of Service B B B C B C B B
Approach Delay (s) 19.4 25.4 21.2 18.7
Approach LOS B C C B

Intersection Summary
HCM 2000 Control Delay 21.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 62.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM 2010 Signalized Intersection Capacity Analysis 2020 PM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 81 322 48 116 489 223 87 505 42 203 518 77
Future Volume (veh/h) 81 322 48 116 489 223 87 505 42 203 518 77
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, 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 1900 1863 1863 1900
Adj Flow Rate, veh/h 85 339 51 122 515 235 92 532 44 214 545 81
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 277 782 117 412 622 283 326 701 58 386 820 121
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
Prop Arrive On Green 0.06 0.25 0.25 0.07 0.26 0.26 0.07 0.21 0.21 0.12 0.27 0.27
Ln Grp Delay, s/veh 16.2 19.0 19.0 14.9 30.2 31.2 16.9 26.7 26.7 17.4 22.0 22.1
Ln Grp LOS B B B B C C B C C B C C
Approach Vol, veh/h 475 872 668 840
Approach Delay, s/veh 18.5 28.5 25.3 20.9
Approach LOS B C C C

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Case No 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phs Duration (G+Y+Rc), s 12.0 17.4 9.3 19.8 8.9 20.5 8.7 20.4
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green (Gmax), s 7.0 16.0 5.0 17.0 6.0 17.0 5.0 17.0
Max Allow Headway (MAH), s 3.8 5.1 3.8 5.2 3.8 5.2 3.8 5.2
Max Q Clear (g_c+l1), s 7.3 10.9 4.9 7.4 4.3 11.2 4.0 14.1
Green Ext Time (g_e), s 0.0 1.5 0.0 1.5 0.0 1.8 0.0 1.3
Prob of Phs Call (p_c) 0.97 1.00 0.86 1.00 0.78 1.00 0.75 1.00
Prob of Max Out (p_x) 1.00 1.00 1.00 0.24 1.00 0.88 1.00 1.00

Left-Turn Movement Data
Assigned Mvmt 1 3 5 7
Mvmt Sat Flow, veh/h 1774 1774 1774 1774

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 3311 3090 3093 2367

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 273 461 458 1076

Left Lane Group Data
Assigned Mvmt 1 0 3 0 5 0 7 0
Lane Assignment (Pr/Pm) (Pr/Pm) (Pr/Pm) (Pr/Pm)

5.3.c

Packet Pg. 470

A
tt

ac
h

m
en

t:
 1

00
11

8-
48

00
 F

o
u

rn
ac

e 
O

ff
ic

e 
T

ra
ff

ic
 A

n
al

ys
is

 v
1.

1 
 (

27
08

 :
 C

o
n

si
d

er
at

io
n

-4
80

0 
F

o
u

rn
ac

e-
P

ar
ki

n
g

 G
ar

ag
e)



HCM 2010 Signalized Intersection Capacity Analysis 2020 PM Peak Hour
6: S Rice & Gulfton/Fournace Projected w/Development

 5:00 pm  Baseline Synchro 10 Report
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Lanes in Grp 1 0 1 0 1 0 1 0
Grp Vol (v), veh/h 214 0 122 0 92 0 85 0
Grp Sat Flow (s), veh/h/ln 1774 0 1774 0 1774 0 1774 0
Q Serve Time (g_s), s 5.3 0.0 2.9 0.0 2.3 0.0 2.0 0.0
Cycle Q Clear Time (g_c), s 5.3 0.0 2.9 0.0 2.3 0.0 2.0 0.0
Perm LT Sat Flow (s_l), veh/h/ln 834 0 990 0 796 0 709 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 12.5 0.0 14.8 0.0 12.4 0.0 14.8 0.0
Perm LT Serve Time (g_u), s 3.5 0.0 9.4 0.0 6.3 0.0 3.3 0.0
Perm LT Q Serve Time (g_ps), s 3.1 0.0 0.8 0.0 0.8 0.0 1.6 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Lane Grp Cap (c), veh/h 386 0 412 0 326 0 277 0
V/C Ratio (X) 0.55 0.00 0.30 0.00 0.28 0.00 0.31 0.00
Avail Cap (c_a), veh/h 386 0 433 0 390 0 315 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Uniform Delay (d1), s/veh 15.7 0.0 14.5 0.0 16.4 0.0 15.6 0.0
Incr Delay (d2), s/veh 1.7 0.0 0.4 0.0 0.5 0.0 0.6 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 17.4 0.0 14.9 0.0 16.9 0.0 16.2 0.0
1st-Term Q (Q1), veh/ln 2.6 0.0 1.4 0.0 1.1 0.0 1.0 0.0
2nd-Term Q (Q2), veh/ln 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
%ile Back of Q (50%), veh/ln 2.7 0.0 1.5 0.0 1.1 0.0 1.0 0.0
%ile Storage Ratio (RQ%) 1.16 0.00 0.34 0.00 0.36 0.00 0.23 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 284 0 193 0 311 0 385
Grp Sat Flow (s), veh/h/ln 0 1770 0 1770 0 1770 0 1770
Q Serve Time (g_s), s 0.0 8.8 0.0 5.3 0.0 9.2 0.0 12.0
Cycle Q Clear Time (g_c), s 0.0 8.8 0.0 5.3 0.0 9.2 0.0 12.0
Lane Grp Cap (c), veh/h 0 375 0 448 0 469 0 465
V/C Ratio (X) 0.00 0.76 0.00 0.43 0.00 0.66 0.00 0.83
Avail Cap (c_a), veh/h 0 484 0 514 0 514 0 514
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 21.6 0.0 18.3 0.0 19.2 0.0 20.3
Incr Delay (d2), s/veh 0.0 5.0 0.0 0.7 0.0 2.8 0.0 9.9
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 26.7 0.0 19.0 0.0 22.0 0.0 30.2
1st-Term Q (Q1), veh/ln 0.0 4.3 0.0 2.6 0.0 4.4 0.0 5.8
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2nd-Term Q (Q2), veh/ln 0.0 0.5 0.0 0.1 0.0 0.4 0.0 1.3
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 4.8 0.0 2.7 0.0 4.8 0.0 7.1
%ile Storage Ratio (RQ%) 0.00 0.12 0.00 0.09 0.00 0.26 0.00 0.33
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 292 0 197 0 315 0 365
Grp Sat Flow (s), veh/h/ln 0 1815 0 1781 0 1782 0 1673
Q Serve Time (g_s), s 0.0 8.9 0.0 5.4 0.0 9.2 0.0 12.1
Cycle Q Clear Time (g_c), s 0.0 8.9 0.0 5.4 0.0 9.2 0.0 12.1
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.15 0.00 0.26 0.00 0.26 0.00 0.64
Lane Grp Cap (c), veh/h 0 384 0 451 0 472 0 439
V/C Ratio (X) 0.00 0.76 0.00 0.44 0.00 0.67 0.00 0.83
Avail Cap (c_a), veh/h 0 496 0 518 0 518 0 486
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 21.7 0.0 18.4 0.0 19.2 0.0 20.3
Incr Delay (d2), s/veh 0.0 5.1 0.0 0.7 0.0 2.9 0.0 10.8
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 26.7 0.0 19.0 0.0 22.1 0.0 31.2
1st-Term Q (Q1), veh/ln 0.0 4.4 0.0 2.7 0.0 4.5 0.0 5.5
2nd-Term Q (Q2), veh/ln 0.0 0.5 0.0 0.1 0.0 0.4 0.0 1.3
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 4.9 0.0 2.8 0.0 4.9 0.0 6.8
%ile Storage Ratio (RQ%) 0.00 0.12 0.00 0.09 0.00 0.26 0.00 0.32
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 23.8
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) 81 322 48 116 489 223 87 505 42 203 518 77
Future Volume (veh/h) 81 322 48 116 489 223 87 505 42 203 518 77
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, 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
Work Zone On Approach No No No No
Lanes Open During Work Zone
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 85 339 51 122 515 235 92 532 44 214 545 81
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 278 784 117 414 623 283 328 703 58 387 822 122
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
Prop Arrive On Green 0.06 0.25 0.25 0.07 0.26 0.26 0.07 0.21 0.21 0.12 0.26 0.26
Unsig. Movement Delay
Ln Grp Delay, s/veh 16.2 18.9 19.0 14.9 30.0 30.9 16.9 26.5 26.6 17.4 21.9 22.0
Ln Grp LOS B B B B C C B C C B C C
Approach Vol, veh/h 475 872 668 840
Approach Delay, s/veh 18.5 28.3 25.2 20.8
Approach LOS B C C C

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Case No 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phs Duration (G+Y+Rc), s 12.0 17.3 9.3 19.8 8.9 20.5 8.7 20.3
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green (Gmax), s 7.0 16.0 5.0 17.0 6.0 17.0 5.0 17.0
Max Allow Headway (MAH), s 3.8 5.1 3.8 5.2 3.8 5.2 3.8 5.2
Max Q Clear (g_c+l1), s 7.3 10.8 4.9 7.4 4.3 11.2 4.0 14.0
Green Ext Time (g_e), s 0.0 1.5 0.0 1.5 0.0 1.9 0.0 1.3
Prob of Phs Call (p_c) 0.97 1.00 0.86 1.00 0.78 1.00 0.75 1.00
Prob of Max Out (p_x) 1.00 0.99 1.00 0.23 1.00 0.87 1.00 1.00

Left-Turn Movement Data
Assigned Mvmt 1 3 5 7
Mvmt Sat Flow, veh/h 1781 1781 1781 1781

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 3324 3102 3105 2374

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 274 462 460 1079

Left Lane Group Data
Assigned Mvmt 1 0 3 0 5 0 7 0
Lane Assignment L (Pr/Pm) L (Pr/Pm) L (Pr/Pm) L (Pr/Pm)
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Lanes in Grp 1 0 1 0 1 0 1 0
Grp Vol (v), veh/h 214 0 122 0 92 0 85 0
Grp Sat Flow (s), veh/h/ln 1781 0 1781 0 1781 0 1781 0
Q Serve Time (g_s), s 5.3 0.0 2.9 0.0 2.3 0.0 2.0 0.0
Cycle Q Clear Time (g_c), s 5.3 0.0 2.9 0.0 2.3 0.0 2.0 0.0
Perm LT Sat Flow (s_l), veh/h/ln 837 0 994 0 799 0 712 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 12.5 0.0 14.8 0.0 12.3 0.0 14.8 0.0
Perm LT Serve Time (g_u), s 3.5 0.0 9.4 0.0 6.3 0.0 3.3 0.0
Perm LT Q Serve Time (g_ps), s 3.1 0.0 0.8 0.0 0.8 0.0 1.5 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Lane Grp Cap (c), veh/h 387 0 414 0 328 0 278 0
V/C Ratio (X) 0.55 0.00 0.29 0.00 0.28 0.00 0.31 0.00
Avail Cap (c_a), veh/h 387 0 435 0 392 0 316 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
Uniform Delay (d1), s/veh 15.7 0.0 14.5 0.0 16.4 0.0 15.6 0.0
Incr Delay (d2), s/veh 1.7 0.0 0.4 0.0 0.5 0.0 0.6 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 17.4 0.0 14.9 0.0 16.9 0.0 16.2 0.0
1st-Term Q (Q1), veh/ln 1.9 0.0 1.0 0.0 0.8 0.0 0.7 0.0
2nd-Term Q (Q2), veh/ln 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
%ile Back of Q (50%), veh/ln 2.0 0.0 1.1 0.0 0.9 0.0 0.8 0.0
%ile Storage Ratio (RQ%) 0.87 0.00 0.25 0.00 0.28 0.00 0.17 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 284 0 193 0 311 0 385
Grp Sat Flow (s), veh/h/ln 0 1777 0 1777 0 1777 0 1777
Q Serve Time (g_s), s 0.0 8.8 0.0 5.3 0.0 9.1 0.0 11.9
Cycle Q Clear Time (g_c), s 0.0 8.8 0.0 5.3 0.0 9.1 0.0 11.9
Lane Grp Cap (c), veh/h 0 376 0 449 0 471 0 466
V/C Ratio (X) 0.00 0.76 0.00 0.43 0.00 0.66 0.00 0.83
Avail Cap (c_a), veh/h 0 487 0 517 0 517 0 517
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 21.6 0.0 18.3 0.0 19.1 0.0 20.3
Incr Delay (d2), s/veh 0.0 4.9 0.0 0.7 0.0 2.8 0.0 9.7
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 26.5 0.0 18.9 0.0 21.9 0.0 30.0
1st-Term Q (Q1), veh/ln 0.0 3.3 0.0 2.0 0.0 3.3 0.0 4.4
2nd-Term Q (Q2), veh/ln 0.0 0.5 0.0 0.1 0.0 0.4 0.0 1.3
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 3.8 0.0 2.0 0.0 3.7 0.0 5.6
%ile Storage Ratio (RQ%) 0.00 0.10 0.00 0.07 0.00 0.20 0.00 0.26
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R T+R T+R T+R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 292 0 197 0 315 0 365
Grp Sat Flow (s), veh/h/ln 0 1821 0 1787 0 1788 0 1676
Q Serve Time (g_s), s 0.0 8.8 0.0 5.4 0.0 9.2 0.0 12.0
Cycle Q Clear Time (g_c), s 0.0 8.8 0.0 5.4 0.0 9.2 0.0 12.0
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.15 0.00 0.26 0.00 0.26 0.00 0.64
Lane Grp Cap (c), veh/h 0 385 0 452 0 473 0 440
V/C Ratio (X) 0.00 0.76 0.00 0.44 0.00 0.66 0.00 0.83
Avail Cap (c_a), veh/h 0 499 0 520 0 520 0 488
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 21.6 0.0 18.3 0.0 19.2 0.0 20.3
Incr Delay (d2), s/veh 0.0 4.9 0.0 0.7 0.0 2.8 0.0 10.6
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 26.6 0.0 19.0 0.0 22.0 0.0 30.9
1st-Term Q (Q1), veh/ln 0.0 3.4 0.0 2.0 0.0 3.4 0.0 4.1
2nd-Term Q (Q2), veh/ln 0.0 0.5 0.0 0.1 0.0 0.4 0.0 1.3
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 3.9 0.0 2.1 0.0 3.7 0.0 5.4
%ile Storage Ratio (RQ%) 0.00 0.10 0.00 0.07 0.00 0.20 0.00 0.25
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 23.7
HCM 6th LOS C
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 188 0 0 2340 35
Future Volume (vph) 0 188 0 0 2340 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 0.86 0.86
Frt 0.865 0.998
Flt Protected
Satd. Flow (prot) 0 1611 0 0 6395 0
Flt Permitted
Satd. Flow (perm) 0 1611 0 0 6395 0
Link Speed (mph) 30 40 40
Link Distance (ft) 367 347 687
Travel Time (s) 8.3 5.9 11.7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 204 0 0 2543 38
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 204 0 0 2581 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 52.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 188 0 0 2340 35
Future Volume (Veh/h) 0 188 0 0 2340 35
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 204 0 0 2543 38
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 347
pX, platoon unblocked
vC, conflicting volume 2562 655 2581
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2562 655 2581
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 50 100
cM capacity (veh/h) 21 409 167

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 204 727 727 727 401
Volume Left 0 0 0 0 0
Volume Right 204 0 0 0 38
cSH 409 1700 1700 1700 1700
Volume to Capacity 0.50 0.43 0.43 0.43 0.24
Queue Length 95th (ft) 68 0 0 0 0
Control Delay (s) 22.3 0.0 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 22.3 0.0
Approach LOS C

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 52.8% ICU Level of Service A
Analysis Period (min) 15
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APPENDIX E – SITE, ROADWAY & INTERSECTION PHOTOGRAPHS 
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Photograph Date: 8/28/2018 

Photograph 1. IH-610 Southbound Frontage Road, North of Fournace Place.  
Existing site access driveway to right (closed as of this date). 
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Photograph Date: 8/28/2018 

Photograph 2. Fournace Place, Looking West, East of IH-610.  
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Photograph Date: 8/28/2018 

Photograph 3. Fournace Place, Looking West, East of “Southeast” Access Driveway 
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Photograph Date: 8/28/2018 

Photograph 4. Fournace Place, Looking West, East of Anderson Street. 
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Photograph Date: 8/28/2018 

Photograph 5. Anderson Street, Looking North, South of Fournace Place. 
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Photograph Date: 8/28/2018 

Photograph 6. Fournace Place, Looking West, East of “Southwest” Access Driveway 
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Photograph Date: 8/28/2018 

Photograph 7. Fournace Place, Looking West, East of South Rice Avenue. 
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Photograph Date: 8/28/2018 

Photograph 8. Fournace Place, Looking East, West of “Southwest” Access Driveway. 
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Photograph Date: 8/28/2018 

Photograph 9. Fournace Place, Looking East, West of Anderson Street. 
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Photograph Date: 8/28/2018 

Photograph 10. Fournace Place, Looking East, West of “Southeast” Access Driveway (to left) 
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Photograph Date: 8/28/2018 

Photograph 11. Fournace Place, Looking East, West of IH-610. 
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APPENDIX F – IH-610 FOURNACE ROAD EXIT CONFIGURATION 
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Voigt Associates, Inc. 
Professional Traffic Engineers 
Texas Registered Firm F-5333 

 

2611 Garnet Court 
Pearland, Texas 77584 

832.264.0429 
tony@voigtassociates.com 

 
October 1, 2018 
 
Ms. Ashley Parcus 
Development Services Coordinator 
City of Bellaire, Development Services 
7008 South Rice Avenue 
Bellaire, Texas 77401 
 
RE: 4800 Fournace Place Office TIA, Addendum #1 
 Response to Initial Traffic Impact Analysis Review Comments: September 24, 2018 
  
Dear Ms. Parcus, 
Thanks for your review of the 4800 Fournace Traffic Impact Analysis through Mr. Colby 
Wright, P.E., PTOE of Jones & Carter.  Per your request, we have prepared this addendum for 
review and present the revised report attached.  
 
Comments: 
1. The traffic count data was collected in August 2018 when the IH 610 southbound exit ramp to 
Fournace Place was closed which likely affected the traffic volumes. A review of a 2016 traffic 
count on Fournace Place (attached) appears to show that the volumes on Fournace Place are 
30-40% lower than in 2016. Please review and apply an adjustment factor to the traffic data 
collected as appropriate. 
 
We were able to review the TxDOT counts provided by Mr. Wright, as well as secure turning 
movement counts at the IH-610 at Fournace Place interchange conducted by the Texas A&M 
Transportation Institute in May of 2017. The counts showed that the existing southbound 
frontage road counts were about 30-40% lower than the counts conducted in August 2018. The 
other interchange approaches were similar or higher in August 2018 as compared to May 2017. 
In the revised analysis we used the TTI volumes on the southbound frontage road approach and 
carried them through the study area (westbound to South Rice and Gulfton Street). See Table C3-
ADJ in Appendix C for the adjusted values. Values in Table C3 were the basis for the build-out 
year analysis in 2020, grown at 2%/year. Simulation for 2020 conditions with and without the 
office development was re-run and the results presented in Section IV have been updated  
 
2. Please include a narrative and/or schematic to describe the ultimate configuration of the IH 
610 entrance/exit ramps near the site and any effect on access to the site. 
 
See Section II.K for a discussion on the reconstruction of the IH-610 Southbound Fournace Place 
Exit Ramp and Appendix F for schematics of the plans showing the exit ramp in the same 
approximate location as before construction began. 
 
3. The proposed East Access Driveway does not appear to meet Texas Department of 
Transportation (TxDOT) minimum driveway spacing criteria. Please evaluate the need for a 
southbound right turn lane on the IH 610 Southbound Frontage Road at the proposed East 
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Voigt Associates, Inc. 
Professional Traffic Engineers 

 

 

 
Ms. Ashley Parcus 
October 1, 2018 
Page 2 of 2 
 
Access Driveway in accordance with TxDOT criteria. Please provide TxDOT approval of 
proposed driveway location and need for a right turn lane. 
 
The revised site plan no longer proposes to move the site driveway on the IH-610 southbound 
frontage road (see Exhibit A2). As the land use will be consistent with what has been on this 
tract for many years, TxDOT approval for the garage construction should not be required.  
However, the property owner has been advised that any additional future development on the 
overall tract would be subject to TxDOT review of the impacts of the development and that the 
frontage road driveway may require modification or mitigation. Mr. Wright and I spoke on the 
phone about this comment and agreed to defer TxDOT approval until the point where a land use 
change is proposed, but the developer is now aware of this future requirement. 
 
4. The intersection volumes at Fournace Place at Anderson appear to be the same in the AM and 
PM peak hours in Exhibits A5, A6 and A9-A14. Please review and update as necessary. 
 
These exhibits have been updated in the revised report. 
 
Please note that none of these minor comments or corrections changed the conclusions or 
findings of the analysis. 
 
If you need additional information or have any questions about the analysis or the results of this 
report, please feel free to contact me at 832-264-0429.   
 
Sincerely, 

 
Anthony Voigt, P.E., PTOE 
Principal 
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MEMO 

TO:  Ashley Parcus, City of Bellaire 

FROM:  Colby W. Wright, P.E., PTOE, Jones & Carter, Inc.  

DATE:  October 2, 2018 

RE:  4800 Fournace Place - Traffic Impact Analysis  

 

Jones|Cater has reviewed the Traffic Impact Analysis (TIA) for the 4800 Fournace Place Office and 

Parking Garage Redevelopment dated October 1, 2018.  

 

The proposed project would add a four-level parking garage to the existing two office buildings on the 

site with capacity of 2,000 vehicles, replacing the existing surface parking. Per the Institute of 

Transportation Engineers, Trip Generation Handbook, 10th Edition, the office building and garage 

development is estimated to generate 5,758 trips for the typical weekday including 564 trips in the 

weekday AM peak hour and 597 trips in the weekday PM peak hour.  

 

The TIA projects the following intersections/movements will operate at LOS E or F: 

• IH 610 Southbound Frontage Road at Fournace Place – LOS E in the PM Peak Hour  

• Fournace Place at Southeast Site Access Driveway – LOS E in the PM Peak Hour  

• Fournace Place at Southwest Site Access Driveway – LOS F in the PM Peak Hour 

 

The Texas Department of Transportation (TxDOT) has jurisdiction over access to the IH 610 Southbound 

Frontage Road. Any review and/or approvals necessary for existing/proposed driveways to the IH 610 

Southbound Frontage Road shall be the responsibility of the site owner/developer to obtain from 

TxDOT.  

 

Jones|Carter has no further comments and offers no objections to further permitting of the project.  
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VCP: 845
OUT DATE: 6/6/18
DOC.NAME: INTER-AGENCY COMM
PROJ. MGR: J BELL

Texas Commission on EnvironmCILA 11,114.1 NC %ALM il,e7
INTEROFFICE MEMORANDUM

Date: June 11, 2018

To: File
RECEIVED

Thru: Iryna Kushnirsky, Team Leader I IL (-IS 2020182 0 2018
VCP-CA Section

TCE0

From: Joe Bell, P.G., Project Manager cr,/ve _ , CENTRAL FILE ROOM

VCP-CA Section

Subject: Teleconference Summary, Anderson Greenwood & Co. (AGCO) Site
located at 5425 South Rice Avenue, Houston, Harris County, Texas;
Voluntary Cleanup Program (VCP) No. 845

Date: June 6, 2018/ 11:00 am to 12:00 pm / Bldg. D, Room 208 / TCEQ Central
Office, Austin

Attendees: Merrie Smith, VCP-CA Section Manger, Remediation Division, TCEQ

Iryna Kushnirsky, Team Leader, VCP-CA Section Manager, Remediation
Division, TCEQ

Joe Bell, Project Manager (AGCO), TCEQ

Ruth Winsor, Project Manager (Chevron), TCEQ

Paul Hofmann, City Manager, City of Bellaire

James Andrews, City Engineer, City of Bellaire

Michael Leach (sp), Public Works, City of Bellaire

Sheron Sampson (sp), Director of Development Services, City of Bellaire

Meeting Purpose:

• Discuss if human health risks are posed by AGCO and Chevron sites
• Status update on cleanup activities for the AGCO and Chevron releases
• Discuss any development issues for the Chevron site

Major conclusions/points of discussion/concerns:

• Mr. Hofmann opened with a statement that the City of Bellaire was attempting to

get a better understanding of the items listed in the meeting purpose in order to

address their own concerns, as well as that of the public. In addition, the city was

concerned about the contaminant impact, if any, upon the redevelopment of the

Chevron facility.
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Interoffice Memorandum
Page 2
June 11, 2018
VCP No. 845

• TCEQ discussed risk at the site, stating that evaluations to date have not
identified any risk to the public, either through the presence of shallow
groundwater contamination in the area, drinking water supply, or other exposure
pathways. Specifics regarding what contemplates "complete exposure pathways",
risk to the Evangeline Aquifer, and groundwater-to-outdoor air exposure
potential at the AGCO facility were discussed.

• TCEQ addressed the City of Bellaire's concern about potential impact to the Feld
Park public water supply well. TCEQ noted that its screened interval at
approximately 1,500 feet was well below any known water well installed in the
area and that fact helped to protect the well from contamination. In addition,
TCEQ noted that the well was located a good distance to the southeast of known
contamination and that Chevron's dewatering systems appears to be exerting a
radial influence, which would conceptually preclude further contaminant
migration to the south. Lastly, TCEQ noted that sampling of the water from the
treatment system, to which the Feld Park well contributes, indicated only trace
levels of contaminants associated with treatment activities and that no site
contaminants were detected.

• TCEQ discussed project status and complexities regarding assessment and
remediation, inclusive of permitting issues (without blame on either party),
incomplete assessment in order to construct a comprehensive response action,
and an apparent off-site source(s).

• TCEQ noted that AGCO, as expressed to TCEQ by its representatives, is
addressing a recent City of Houston requirement for a $195,000 impact fee in
order to start up their groundwater remediation system.

• TCEQ stated that it was important to evaluate the effectiveness of the
groundwater remediation system's capture zone and radius of influence, though
not in those specific terms, in order to construct a remedy for off-site affected
property.

• Regarding redevelopment of the Chevron facility, discussion was brief. TCEQ
noted that it did not perceive any delay in redevelopment posed by the
contaminants, but that Chevron was still in the assessment phase and that their
Affected Property Assessment Report was under review.

• City of Bellaire officials stated that they found the conference call very helpful,
expressed their thanks, and looked forward to additional information about the
groundwater contamination.
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Planning and Zoning 
Commission 
Council Chamber, First Floor of City Hall 
Bellaire, TX  77401-4411 
 

SCHEDULED 
ACTION ITEM (ID # 2712)  

Meeting: 10/11/18 05:00 PM 
Department: Development Services 

Category: Report 
Department Head: ChaVonne Sampson 

DOC ID: 2712  

 

Updated: 10/3/2018 11:51 AM by Ashley Parcus  Page 1 

 
Item Title: 
 
Approval of the Commission's Report and Recommendation to City Council regarding a specific use 
permit at 4800 Fournace Place for multi-tenant office use. 
 
Background/Summary:  
 
A draft Report and Recommendation has been included in the packet and should be 

amended as necessary, based on the events of the evening.  
 
ATTACHMENTS: 

 4800 Fournace-Office-Use (PDF) 

5.4
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DEVELOPMENT SERVICES  

City of Bellaire 
 

7008 South Rice Avenue, Bellaire, Texas  77401-4411 
P 713.662.8222 | F 713.662.8212 

www.bellairetx.gov 

 
October 11, 2018 
 
   To:  Mayor and City Council 
   From:  Ross Gordon, Chairman, Planning & Zoning Commission  
   CC:  ChaVonne Sampson, Director of Community Development  
   Subject: Report and Recommendation on an application for a Specific Use Permit for 

multi-tenant office use at 4800 Fournace Place.   
 

On Thursday, September 13, 2018, the Planning & Zoning Commission held a public hearing for 
the purpose of reviewing an application filed by Danny Sheena with SLS Properties, for a 
Specific Use Permit as required by the City of Bellaire Code of Ordinances, Chapter 24, Planning 
and Zoning, Section 24-605, Application for Specific Use Permit, to allow for multi-tenant office 
use in the existing office buildings previously occupied by Chevron U.S.A, Inc, as provided for in 
section 24-544 C. 3) of the City of Bellaire Zoning Code. The property is located at 4800 
Fournace Place, and is within the Technical Research Park Zoning District, also known as the 
North Bellaire Special Development Area.  

 
   Notifications regarding the public hearing were mailed out to all addresses within 500 feet of 

the property.  Any and all persons desiring to be heard in connection with the Specific Use 
Permit Application were invited to speak before the Commission.   

 
   Six (6) members of the public spoke on the application with concerns regarding an increase in 

traffic and contamination of the site. 
 
 During the public hearing, many concerns were voiced from the Commission regarding what 

types of office uses would be allowed, anticipated office population, condition of the current 
site, completion of the application and the fact that the TIA had not yet been reviewed by the 
City’s Traffic Engineer, and environmental impacts.  

 
    Twenty-seven (27) additional written comments were received by staff following closure of  
    the public hearing, and were included in the Commission’s packet.   
 
  CONSIDERATION  
 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
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DEVELOPMENT SERVICES  

City of Bellaire 
 

7008 South Rice Avenue, Bellaire, Texas  77401-4411 
P 713.662.8222 | F 713.662.8212 

www.bellairetx.gov 

 
  RECOMMENDATION 
 
 On October 11, 2018, after due consideration and discussion, the Commission found that the 

application was ___________ with the criteria and standards set forth in Section 24-615 of the 
City of Bellaire Code of Ordinances, and voted __________to recommend _________of the 
Specific Use Permit at 4800 Fournace to City Council.  

                                                                                                                                                                                     

 VOTE OF THE COMMISSION 
 
 Members present and voting FOR this recommendation to City Council: 
    
 Members present and voting AGAINST this recommendation to City Council: 
    
  Members absent: 
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Planning and Zoning 
Commission 
Council Chamber, First Floor of City Hall 
Bellaire, TX  77401-4411 
 

SCHEDULED 
ACTION ITEM (ID # 2713)  

Meeting: 10/11/18 05:00 PM 
Department: Development Services 

Category: Report 
Department Head: ChaVonne Sampson 

DOC ID: 2713  

 

Updated: 10/3/2018 11:52 AM by Ashley Parcus  Page 1 

 
Item Title: 
 
Approval of the Commission's Report and Recommendation to City Council regarding a specific use 
permit at 4800 Fournace Place for the construction of a parking garage. 
 
Background/Summary:  
 
A draft Report and Recommendation has been included in the packet and should be 

amended as necessary, based on the events of the evening.  
 
ATTACHMENTS: 

 4800 Fournace-Parking Garage (PDF) 

5.5

Packet Pg. 507



 
 
 
 
 

 
 
 

DEVELOPMENT SERVICES  

City of Bellaire 
 

7008 South Rice Avenue, Bellaire, Texas  77401-4411 
P 713.662.8222 | F 713.662.8212 

www.bellairetx.gov 

 
October 11, 2018 
 
   To:  Mayor and City Council 
   From:  Ross Gordon, Chairman, Planning & Zoning Commission  
   CC:  ChaVonne Sampson, Director of Community Development  
   Subject: Report and Recommendation on an application for a Specific Use Permit for the 

construction of a parking garage at 4800 Fournace Place.   
 
   On Thursday, September 13, 2018, the Planning & Zoning Commission held a public hearing for 

the purpose of reviewing an application filed by Danny Sheena with SLS Properties, on a 
request for a Specific Use Permit (SUP) to allow for the construction of a parking garage 
adjacent to the existing office buildings previously occupied by Chevron U.S.A, Inc., as provided 
for in Section 24-544 C. 4) of the City of Bellaire Code of Ordinances.  The property is located at 
4800 Fournace Place, and is within the Technical Research Park Zoning District, also known as 
the North Bellaire Special Development Area.   

 
   Notifications regarding the public hearing were mailed out to all addresses within 500 feet of 

the property.  Any and all persons desiring to be heard in connection with the Specific Use 
Permit Application were invited to speak before the Commission.   

 
   Six (6) members of the public spoke on the application citing concerns regarding an increase in 

traffic, the closeness of the parking garage to residential homes and park, drainage, 
contamination of the site, and security of the site. 

 
 During the public hearing, many concerns were voiced from the Commission regarding 

contamination of the site, appropriate buffering for the adjacent residential properties, 
security of the site, and drainage.  

 
    Twenty seven (27) additional written comments were received by staff following closure of the  
    public hearing, and were included in the Commission’s packet.   
 
  CONSIDERATION  
 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
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DEVELOPMENT SERVICES  

City of Bellaire 
 

7008 South Rice Avenue, Bellaire, Texas  77401-4411 
P 713.662.8222 | F 713.662.8212 

www.bellairetx.gov 

  RECOMMENDATION 
 
 On October 11, 2018, after due consideration and discussion, the Commission found that the 

application was ___________ with the criteria and standards set forth in Section 24-615 of the 
City of Bellaire Code of Ordinances, and voted __________to recommend _________of the 
Specific Use Permit at 4800 Fournace to City Council, with the following conditions: 

 
1.  

 
2.         

                
3.  

                                                                                                                                                                                                                             
                              

 VOTE OF THE COMMISSION 
 
 Members present and voting FOR this recommendation to City Council: 
    
 Members present and voting AGAINST this recommendation to City Council: 
    
  Members absent: 
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