
AGENDA 

Grand Haven Charter Township Planning Commission 

Monday, July 6, 2015 – 7:30 p.m. 

 

I. Call to Order 

 

II. Roll Call 

 

III. Pledge to the Flag 

 

IV. Approval of the June 24, 2015 Meeting Minutes 

 

V. Correspondence 

 

VI. Public Comments/Questions on Agenda Items Only (Limited to 3 minutes) 

 

VII. Public Hearing 

A. Rezoning application – Wagenmaker from AG to R-2 

B. PUD application – Speedway & North Star Commercial 

 

VIII. Old Business 

A. Rezoning application – Wagenmaker from AG to R-2 

B. PUD application – Speedway & North Star Commercial 

 

IX. Reports 

A. Attorney’s Report 

B. Staff Report 

C. Other  

 

X. Extended Public Comments/Questions on Non-Agenda Items Only (Limited to 4 minutes) 

 

XI. Adjournment 

 

 

Note: Persons wishing to speak at public hearings, on agenda items, or extended 

comments, must fill out a “Speakers Form” located on the counter. 

Completed forms must be submitted to the Zoning Administrator prior to the 

meeting. 
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SPECIAL MEETING MINUTES 

GRAND HAVEN CHARTER TOWNSHIP 

PLANNING COMMISSION 

JUNE 24, 2015 

 

I. CALL TO ORDER   

LaMourie called the meeting of the Grand Haven Charter Township Planning Commission to 

order at 7:30 p.m. 

 

II. ROLL CALL 

Members present: LaMourie, Kieft, Robertson, Reenders, Gignac, and Wilson 

Members absent:  Kantrovich and Taylor 

Also present:  Fedewa 

 

Without objection, LaMourie instructed Fedewa to record the minutes. 

 

III. PLEDGE TO THE FLAG 

 

IV. APPROVAL OF MINUTES 

Without objection, the minutes of the June 15, 2015 meeting were approved.   

 

V. CORRESPONDENCE – None 

 

VI. PUBLIC COMMENTS ON AGENDA ITEMS ONLY – None  

 

VII. NEW BUSINESS 

A. Site Plan Review – Transfer Tool 

 

Fedewa provided an overview of the Site Plan Review application through a memorandum 

dated June 19
th

. 

 

Initial discussion by the Planning Commission included: 

 Questioned why a parking study was not submitted for staff review. An explanation 

was provided as to why a parking study is necessary when requesting more than the 

maximum number of spaces. 

 Requested the applicant explain how the business will compensate for the additional 

parking spaces if the two proposed 30,000 square foot expansions identified on the 

site plan are constructed. 

 

Brent Busscher, Controller for Transfer Tool, spoke for the group of representatives. Also 

present was, Jim Raterink, President of Transfer Tool; Bob McFarlane, Vice President of 
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Operations for Lakewood Construction; Jon Tilburt, Registered Architect; and Louis 

Edgerton, Service Manager for Lakewood Construction. 

 Provided information on the number of employees, and design of shift changes. 

 Spaces near the building are reserved for customers and suppliers who travel from 

across the country to visit the business. 

 Employee high school students during the summer months, which also increases their 

need for parking spaces. 

 Currently, employees are parking on the grass, which is not desirable. 

 Jim Raterink, President of Transfer Tool, explained their business has been growing 

approximately 10% each year since 2008. It is very likely to expand in the future. 

 

Final discussions by the Planning Commission included: 

 Grateful that Transfer Tool has remained in Grand Haven Township, and have plans 

for future expansions.  

 Understands that efficiency is the key to success. Work sites are smaller than they 

were in the 1990’s when the business was constructed. Smaller work spaces equates 

to more employees, which results in the need for additional parking. 

 Noted that businesses do not want to expend funds to construct a parking lot unless 

they have too. Therefore, the request to expand parking is likely a “need,” and not a 

“want.” 

 Commission requested staff review the industrial parking requirements of other 

communities that have a heavy manufacturing base (such as Zeeland). Goal is to learn 

if GHT parking requirements are too restrictive. 

 

Motion by Robertson, supported by Gignac, to approve with conditions the Site 

Plan Review application for the Transfer Tool Products parking lot addition 

located at 14444 168
th

 Avenue, based on the application meeting all the 

requirements of the Grand Haven Charter Township Zoning Ordinance. The 

approval is conditioned upon receipt of a permit from the OCWRC, and the 

submission of a parking needs study, which must include parking space estimates 

for the future expansion. Which motion carried. 

 

REPORT 

1. The application meets the site plan review standards of Section 23.06 of the Zoning 

Ordinance.  Specifically, the Planning Commission finds as follows: 

A. The uses proposed will not adversely affect the public health, safety, or welfare. 

Uses and structures located on the site take into account topography, size of the 

property, the uses on adjoining property and the relationship and size of buildings 

to the site. 
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B. The site will be developed so as not to impede the normal and orderly 

development or improvement of surrounding property for uses permitted in this 

ordinance. 

C. Safe, convenient, uncontested, and well defined vehicular and pedestrian 

circulation is provided for ingress/egress points and within the site. Drives, streets 

and other circulation routes are designed to promote safe and efficient traffic 

operations within the site and at ingress/egress points. 

D. The arrangement of public or private vehicular and pedestrian connections to 

existing or planned streets in the area are planned to provide a safe and efficient 

circulation system for traffic within the township. 

E. Removal or alterations of significant natural features are restricted to those areas 

which are reasonably necessary to develop the site in accordance with the 

requirements of this Ordinance. The Planning Commission has required that 

landscaping, buffers, and/or greenbelts be preserved and/or provided to ensure that 

proposed uses will be adequately buffered from one another and from surrounding 

public and private property. 

F. Areas of natural drainage such as swales, wetlands, ponds, or swamps are 

protected and preserved insofar as practical in their natural state to provide areas 

for natural habitat, preserve drainage patterns and maintain the natural 

characteristics of the land. 

G. The site plan provides reasonable visual and sound privacy for all dwelling units 

located therein and adjacent thereto. Landscaping shall be used, as appropriate, to 

accomplish these purposes. 

H. All buildings and groups of buildings are arranged so as to permit necessary 

emergency vehicle access as requested by the fire department. 

I. All streets and driveways are developed in accordance with the Ottawa County 

Road Commission specifications, as appropriate. 

J. Appropriate measures have been taken to ensure that removal of surface waters 

will not adversely affect neighboring properties or the public storm drainage 

system.  Provisions have been made to accommodate storm water, prevent erosion 

and the formation of dust. 

K. Exterior lighting is arranged so that it is deflected away from adjacent properties 

and so it does not interfere with the vision of motorists along adjacent streets, and 

consists of sharp cut-off fixtures. 

L. All loading and unloading areas and outside storage areas, including areas for the 

storage of trash, which face or are visible from residential districts or public 

streets, are screened. 

M. Entrances and exits are provided at appropriate locations so as to maximize the 

convenience and safety for persons entering or leaving the site. 

N. The site plans conforms to all applicable requirements of County, State, Federal, 

and Township statutes and ordinances. 
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O. The general purposes and spirit of this Ordinance and the Master Plan of the 

Township are maintained. 

 

VIII. REPORTS 

A. Attorney Report - None 

B. Staff Report 

 Community Engagement Subcommittee 

o Robertson, Wilson, and Reenders volunteered to be members 

C. Other - None 

 

IX. EXTENDED PUBLIC COMMENTS ON NON-AGENDA ITEMS ONLY – None  

 

X. ADJOURNMENT 

 

Without objection, the meeting adjourned at 8:00 p.m. 

 

Respectfully submitted, 

 
Stacey Fedewa 

Acting Recording Secretary  
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Community Development Memo 
 

 DATE:  July 2, 2015 

 

 TO:  Planning Commission 

 

 FROM: Stacey Fedewa, Planning & Zoning Official 

 

RE:  Robert Wagenmaker – Rezoning Application (AG to R-2) 

 

 

Robert Wagenmaker has applied to 

rezone a 5 acre parcel (70-07-14-200-

017) on the SW corner of Lincoln 

Street and 152
nd

 Avenue from AG to 

R-2.  

The rezoning application was tested 

against the “Three C’s” evaluation 

method described in the 2009 Master 

Plan. 

 

COMPATIBILITY 

 

This corner lot borders Hunters 

Woods PUD on the western and 

southern lot lines. Across Lincoln 

Street to the north the parcel is zoned 

Rural Residential (RR). Across 152
nd

 

Avenue to the east the parcel is zoned 

R-1 Single Family Residential. 

 

The Future Land Use map calls for 

the applicants parcel to be zoned 

Medium Density Residential (i.e., R-

1 or R-2). Furthermore, the FLU map 

designates the parcels to the west and south to be MDR as well; east to be public/quasi-public (i.e., 

80 acres owned by GHAPS); and north to be Low Density Residential. 
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CONSISTENCY 

 

Proposed rezoning is consistent with the existing, and future, land uses. Additionally, the 

application exceeds the minimum lot size requirement of 13,000 square feet. 

 

The applicant anticipates applying for a land division to construct 2-3 additional dwellings (1 

dwelling currently exists on the parcel). The proposed use has less impact compared to the existing 

Hunters Woods PUD development that borders the corner lot on two sides.  

 

CAPABILITY 

 

Parcels are currently serviced with the minimum infrastructure requirements described in the 

Master Plan (i.e., paved roads, natural gas, municipal water, and, if available, sanitary sewer). 

Sanitary sewer is available in Hunters Woods, but gaining access may be difficult and require the 

purchase of private easements. 

 

RECOMMENDATION 

 

Based on the findings outlined above, staff recommends approval of the Robert Wagenmaker 

rezoning application. If the Planning Commission agrees with the aforementioned 

recommendation, the following motion can be offered: 

 

Motion to recommend to the Township Board approval of the Robert 

Wakenmaker rezoning application of parcel 70-07-14-200-017 from Agricultural 

(AG) to R-2 Single Family Residential based on the application meeting 

applicable rezoning requirements and standards of the Grand Haven Charter 

Township Zoning Ordinance, Master Plan, and Future Land Use Map. 

 

 

Please contact me prior to the meeting if you have questions. 
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Community Development Memo 
 

 DATE:  July 2, 2015 

 

 TO:  Planning Commission 

 

 FROM: Stacey Fedewa, Planning & Zoning Official 

 

RE:  Speedway, North Star Commercial, and Alice Bottje PUD Application 

 

 

BACKGROUND 

 

In January 2015, Speedway, North Star Commercial, 

and Alice Bottje submitted a PUD application to 

develop a portion of the site on the NW corner of 

Hayes Street and 172
nd

 Avenue. 

 

There have been several changes in the total amount of 

land included in the PUD. Staff anticipates the final 

number to be 11.772 acres, of which 3.157 will be 

designated open space. 

 

Included for review are the following documents: 

 Speedway Site Plans 

 Nederveld Site Plans 

 Elevation Drawings 

 Photometric Plan 

 Traffic Impact Analysis 

 Parking Study 

 Declaration of Restrictions and Easements (first draft) 
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SITE CONDITIONS 

 

The site will be developed in two phases.  

 

Phase I will be: 

 4.365 Acres in size 

 4,600 square foot Speedway Gas 

Station and Convenience Store 

o Operate 24 hours per day, 7 

days per week 

o No alcohol sales proposed at this time 

 Auto fueling canopy with seven pump islands      

(14 fueling stations) 

 Commercial fueling canopy with four pump islands 

(three fueling stations) 

 Outdoor seating area 

 Ancillary sales area (i.e., seasonal sales such as 

mulch) 

 

Phase II will be: 

 4.25 Acres in size 

 Proposed future retail and commercial development 

 Development will be dependent on market demand 

 Will require a PUD Amendment application 

 

OPEN SPACE DESIGNATION 

 

As you may know, the parent parcel included a 

large segment of the Vincent Drain Extension, 

which had not been maintained. Due to neglect 

of the Drain, and fallow agricultural land, the 

wetland boundaries grew significantly. As part 

of this development project the applicants, in 

conjunction with the DEQ and OCWRC, have 

relocated and cleaned the Drain.  

 

Currently, the site plans propose 2.157 acres of 

designated open space. However, it is staff’s 

understanding that North Star Commercial and 

Alice Bottje intend to purchase an additional 

acre of wetland (DEQ Permit obtained for this project calls for a wetland mitigation area of 1.05 
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acres). Staff anticipates a portion of the 3.157 acres will be conveyed to the OCWRC to maintain the 

Drain, and the remainder will act as the mitigated wetland and include a conservation easement (will 

likely require a revision to existing DEQ Permit 14-70-0075-P).  

 

ZONING COMPLIANCE 

Section 19.07.12 – Gasoline Stations  Full Compliance 

Chapter 15A – US-31 Overlay District 

Partial Compliance 

 15A.08.2 – Front yard greenbelt shall be landscaped 

with vegetation that has an approved wetland rating 

 15A.10.8 – Monument Sign (see Requested 

Departures) 

 15A.10.10 – Parking exceeds maximum (see 

Parking Study) 

Chapter 17 – Planned Unit 

Development District 

Partial Compliance 

 Signage (see Requested Departures) 

 Designated open space conveyance 

Chapter 20 – General Provisions 

Partial Compliance 

 20.03.2.H – Height of fuel canopies exceeds the 

maximum 14 feet (see Requested Departures) 

Chapter 20A – Outdoor Lighting 

Requirements 

Partial Compliance 

 Canopy lighting on S, W, and E walls shall be fully 

recessed.  

Chapter 21 – Schedule of District 

Regulations 
Full Compliance 

Chapter 23 – Site Plan Review Full Compliance 

Chapter 24 – Parking, Loading Spaces, 

and Signs 

Partial Compliance 

 Requested Ground Sign is larger than permitted (see 

Requested Departures) 

 Requesting additional Wall Sign with Manual 

Message Board (see Requested Departures) 

Items included, but not required 

 Outdoor seating area with ornamental steel fence 

 Ancillary sales area with ornamental steel fence 

 Decorative bollards 

 Exceptional landscaping 
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REQUESTED DEPARTURES 

 

As required by Section 17.03.3.D, the applicant is required to provide a list of departures from the 

Zoning Ordinance regulations. Per Attorney Bultje, the Planning Commission has discretion to 

approve departures for a PUD project.  

Zoning 

Ordinance 

Section 

Strict Compliance Regulation Requested Departure 

24.12.12 

1. A manual message board may 

comprise up to 25% of the sign 

area, but not exceeding 12 ft
2 

of a 

wall sign.  

2. Only 1 manual message board 

shall be permitted on a lot or 

parcel. 

1. Requesting the entire wall sign be a 

manual message board, rather than only 

25%. Proposed signs are each 40 ft
2
. A 

wall sign can encompass up to 10% of 

the total wall area (less windows and 

doors) — maximum size for a wall sign 

on front is 72 ft
2
 and rear is 100 ft

2
. 

2. Requesting a total of 2 manual message 

boards. One facing the auto canopy 

fueling station. The second facing the 

commercial canopy fueling station. 

24.13 

1. Total size of sign for a Gasoline 

Station is 50 ft
2
. However, if 

constructed to monument 

standards, Section 15A.10.8 

permits a 10% size bonus, which 

allows a total size of 55 ft
2
. 

2. Maximum height is 6 feet. 

3. Must be setback 15 ft from any 

property line. 

1. Requesting a total size of 72 ft
2
.  

2. Requesting a total height of 7’10”. 

3. Proposed sign location is setback 20 ft 

from property line, and 32 ft from the 

road edge. Requested departure still 

meets the requirements of the Clear 

Vision Ordinance. 

20.03.2.H 

Height of the canopy roof shall not 

exceed 14 ft and shall be open on all 

sides. Staff notes FHWA requires a 

14 foot vertical clearance for 

overhead structures on local roads 

(i.e., road surface to lowest point of 

overhead structure). 

Requesting each canopy has 16’6” of 

vertical clearance, plus 4’ roof height, 

which totals 20’6” in overall height. 

Lowering the roof height will impact the 

drive aisle due to the corbels on the canopy 

columns. 

15A.10.10 
1 space per 200 ft

2 
UFA = 12.5 

spaces 
Requesting 28 spaces. See parking study. 
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PLEASE NOTE: the Township must specify in its findings the benefits received from having the 

project constructed as a PUD, with more liberal allowances, rather than as a special land use in 

the C-1 District, in strict compliance with the gas station requirements. Not doing so could result 

in the Township having a difficult time enforcing the zoning ordinance in the future. It is the 

responsibility of the applicant to explain the benefit the Township receives for each departure that is 

requested. 

 

ITEMS OF CONSIDERATION 

 

1. Lastly, the applicants are requesting the Planning Commission grant a waiver of Section 

20.11.5, “all business, commercial, and industrial uses and structures shall be screened along 

the rear or interior lot line which is adjacent to another parcel zoned R-5 or higher. However, if 

the use (and all structures incident thereto) are setback at least 200 feet from the adjacent 

residentially zoned parcel, then the screening requirements of this Section may be waived as a 

condition of the site plan review by the Planning Commission, and such waiver shall end 

whenever the 200 foot setback is reduced by placement of other structures or uses therein.” 

Currently, there is over 1,000 feet between the northern boundary line of the PUD and the 

nearest structure. 

 

2. Due to the various lot line adjustments, the drafting of certain legal documents has not been 

completed. The execution of these documents is contingent upon approval of the Planning 

Commission and Township Board.  

 

a. The land divisions have been conditionally approved by staff and Attorney Bultje (the 

PUD must be approved and rezoned by the Planning Commission and Township before 

the division is finalized), but the parcel numbers and legal descriptions will be adjusted 

again when the designated open space boundaries are finalized.  

 

b. Subsequently, the open space and title conveyances will occur. 

 

RECOMMENDATION 

 

Based on the findings outlined above, staff recommends conditional approval of the Speedway, North 

Star Commercial, and Alice Bottje PUD application. If the Planning Commission agrees with the 

aforementioned recommendation, the following motion can be offered: 

 

Motion to recommend to the Township Board approval with conditions of the 

Speedway, North Star Commercial, and Alice Bottje Planned Unit Development 

proposal based on the application meeting applicable PUD and US-31 Area Overlay 

Zone requirements and standards set forth by the Grand Haven Charter Township 

Zoning Ordinance. Approval shall be conditioned upon: 
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1. Approval and compliance with all requirements set forth by the DEQ, 

OCWRC, and OCRC. No building permits shall be issued until all permits 

have been obtained. 

2. The legal descriptions of the PUD boundaries shall be finalized, thus, 

permitting the finalization of the land division application. This includes the 

necessary title conveyances. 

3. The designated open space conveyance shall be reviewed, and approved by 

Township Attorney Bultje. The Developers shall submit a copy of the 

document recorded at the Ottawa County Register of Deeds. No building 

permits shall be issued until the condition is met.  

4. The Declaration of Restrictions and Easements shall be reviewed, and 

approved by Township Attorney Bultje. The Developers shall submit a copy of 

the document recorded at the Ottawa County Register of Deeds. No building 

permits shall be issued until the condition is met. 

5. The Developers shall enter into a PUD Contract with the Township. The 

Contract shall be reviewed and approved by the Township Board prior to the 

issuance of building permits. 

6. The Developers shall enter into a Special Assessment Private Road 

Maintenance Agreement with the Township. The Agreement shall be reviewed 

and approved by the Township Board prior to the issuance of building permits. 

7. Applicants shall supply documentation that confirms the vegetation proposed 

to be planted in the wetland is appropriately rated (i.e., native vegetation 

suitable to thrive in a wetland environment). 

8. Exterior lighting (noted as S4 on the photometric plan) shall be fully recessed. 

9. Luminaire Numbers 11, 12, 13, 15, and 17 (as described on page 1 of 5 of the 

photometric plan) shall include side shielding toward the property line to meet 

the Section 20A.8.1 Exemption 3 regulations. 

 

 

Please contact me prior to the meeting with questions or concerns. 

 

REPORT 

 

Pursuant to the provisions of the Grand Haven Charter Township (the “Township”) Zoning Ordinance 

(the “Zoning Ordinance”), the following report of the Grand Haven Charter Township Planning 

Commission (the “Planning Commission”) concerning an application by Speedway LLC, North Star 

Commercial, and Alice Bottje (the “Developers”) for approval of a Planned Unit Development (the 

“Project” or the “PUD”). 
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The Project will consist of two phases. The first phase including a Speedway gas station and 

convenience store with auto and commercial fueling canopies. The second phase will be future 

commercial and retail development. The Project as recommended for approval is shown on a final site 

plans, last revised 6/29/2015 (the “Final Site Plan”), presently on file with the Township. 

 

The purpose of this report is to state the recommendation of the Planning Commission concerning the 

Project, the basis for the Planning Commission’s recommendation, and the Planning Commissions 

recommendation that the Developers PUD be approved as outlined in the above motion. The 

Developers shall comply with all of the documentation submitted to the Township for this Project. In 

recommending the approval of the proposed PUD application, the Planning Commission makes the 

following findings pursuant to Section 17.04.3 of the Zoning Ordinance: 

 

1. The Project meets the site plan review standards of Section 23.06 of the Zoning Ordinance. 

Specifically, pursuant to Section 23.06.7, the Planning Commission finds as follows: 

A. The uses proposed will not adversely affect the public health, safety, or welfare. Uses 

and structures located on the site take into account topography, size of the property, the 

uses on adjoining property and the relationship and size of buildings to the site. 

B. The site will be developed so as not to impede the normal and orderly development or 

improvement of surrounding property for uses permitted in this ordinance. 

C. Safe, convenient, uncontested, and well defined vehicular and pedestrian circulation is 

provided for ingress/egress points and within the site. Drives, streets and other 

circulation routes are designed to promote safe and efficient traffic operations within 

the site and at ingress/egress points. 

D. The arrangement of public or private vehicular and pedestrian connections to existing 

or planned streets in the area are planned to provide a safe and efficient circulation 

system for traffic within the township. 

E. Removal or alterations of significant natural features are restricted to those areas which 

are reasonably necessary to develop the site in accordance with the requirements of this 

Ordinance. The Planning Commission has required that landscaping, buffers, and/or 

greenbelts be preserved and/or provided to ensure that proposed uses will be 

adequately buffered from one another and from surrounding public and private 

property. 

F. Areas of natural drainage such as swales, wetlands, ponds, or swamps are protected 

and preserved insofar as practical in their natural state to provide areas for natural 

habitat, preserve drainage patterns and maintain the natural characteristics of the land. 

G. The site plans provide reasonable visual and sound privacy for all dwelling units 

located therein and adjacent thereto. Landscaping shall be used, as appropriate, to 

accomplish these purposes. 

H. All buildings and groups of buildings are arranged so as to permit necessary 

emergency vehicle access as requested by the fire department. 

I. All streets and driveways are developed in accordance with the Ottawa County Road 

Commission specifications, as appropriate. 
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J. Appropriate measures have been taken to ensure that removal of surface waters will 

not adversely affect neighboring properties or the public storm drainage system.  

Provisions have been made to accommodate storm water, prevent erosion and the 

formation of dust. 

K. Exterior lighting is arranged so that it is deflected away from adjacent properties and so 

it does not interfere with the vision of motorists along adjacent streets, and consists of 

sharp cut-off fixtures. 

L. All loading and unloading areas and outside storage areas, including areas for the 

storage of trash, which face or are visible from residential districts or public streets, are 

screened. 

M. Entrances and exits are provided at appropriate locations so as to maximize the 

convenience and safety for persons entering or leaving the site. 

N. The site plans conform to all applicable requirements of County, State, Federal, and 

Township statutes and ordinances. 

O. The general purposes and spirit of this Ordinance and the Master Plan of the Township 

are maintained. 

2. The Planning Commission finds the Project meets the intent for a PUD, as described in Section 

17.01.3 of the Zoning Ordinance. By approving this Project as a PUD, the Township has been 

able to negotiate various amenities and design characteristics as well as additional restrictions 

with the Developers, which the Township would not have been able to negotiate if the PUD 

Chapter of the Zoning Ordinance was not used. The Developers were granted the following 

departures from the zoning ordinance based on the defined benefits received by the Township: 

A. Departures and benefits will be described here. 

3. Compared to what could have been constructed by right, the Project has been designed to 

accomplish the following objectives from Section 17.01.4 of the Zoning Ordinance: 

A. The Project will encourage the use of land in accordance with its natural character and 

adaptability; 

B. The Project will promote the conservation of natural features and resources through the 

preservation of required open space; 

C. The Project will promote innovation in land use planning and development; 

D. The Project will promote the enhancement of housing and traffic circulation for the 

residents of the Township; 

E. The Project will promote greater compatibility of design and better use between 

neighboring properties; 

F. The Project will promote more economical and efficient use of the land while 

providing harmonious variety of housing choices; and 

G. The Project will promote the preservation of open space.  

4. The Project meets the following qualification requirements of Section 17.02 of the Zoning 

Ordinance: 



9 | P a g e  

 

 

A. The Project meets the minimum size of five (5) acres of contiguous land. 

B. The Project exhibits significant natural features encompassing more than 25% of the 

land area, which will be preserved as a result of the PUD plan. 

C. The PUD design substantially moves forward the Intent and Objectives of Section 

17.01 of the Zoning Ordinance. 

5. The Planning Commission also finds the Project complies with the general PUD Design 

Considerations of Section 17.05 of the Zoning Ordinance: 

A. The storm water management system for the Project and the drainage facilities will 

properly accommodate storm water on the site, will prevent run off to adjacent 

properties, and are consistent with the Township's groundwater protection strategies. 

B. The Project will not interfere with or unduly burden the water supply facilities, the 

sewage collection and disposal systems, or other public services such as school 

facilities, park and recreation facilities, etc. 

C. Utility services within the Project shall be underground. This includes but is not 

limited to electricity, gas lines, telephone, cable television, public water and sanitary 

sewer.  

D. The internal road system in the Project is designed to limit destruction of existing 

natural vegetation and to decrease the possibility of erosion. 

E. Vehicular circulation, traffic and parking areas have been planned and located to 

minimize effects on occupants and users of the Project and to minimize hazards to 

adjacent properties and roadways. 

F. Parking requirements for each use have been determined to be in accordance with 

Chapter 24 (Parking, Loading Space, and Signs). 

G. Street lighting will be installed in the same manner as required under the Township’s 

Subdivision Control Ordinance.  

H. Buildings in the Project have been sited to protect natural resources. Natural features 

such as natural grade, trees, vegetation, water bodies and others have been 

incorporated into the Final Site Plan.  

I. The predominant building materials have been found to be those characteristic of 

Grand Haven Charter Township such as brick, wood, native stone and tinted/textured 

concrete masonry units and/or glass products.  

J. Landscaping, natural features, open space and other site amenities have been located in 

the Project to be convenient for occupants of, and visitors to, the PUD. 

K. The Project is reasonably compatible with the natural environment of the site and the 

adjacent premises. 

L. The Project will not unduly interfere with the provision of adequate light or air, nor 

will it overcrowd land or cause an unreasonably severe concentration of population. 

M. Exterior lighting within the Project complies with Chapter 20A for an LZ 3 zone. 
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N. The Project will not have a substantially detrimental effect upon or substantially 

impair the value of neighborhood property, as long as all of the standards and 

conditions of this approval of the Project are satisfied. 

O. The Project is in compliance with all applicable Federal, State, County, and local laws 

and regulations. Any other permits for development that may be required by other 

agencies shall be available to the Township Board before construction is commenced. 

P. The Project meets the access provision regulations. 

Q. The driveways providing access to corner lots shall gain access from the lesser 

traveled of the two intersecting streets. 

R. The Project satisfies the minimum open space of 25% required by the Zoning 

Ordinance.  

S. The open space in the Project is large enough and properly dimensioned to contribute 

to the purpose and objectives of the PUD. 

T. The open space in the Project consists of contiguous land area which is restricted to 

non-development uses. 

U. The open space shall remain under common ownership or control. 

V. The open space shall be set aside by a means of conveyance approved by the 

Township Board, which conveyance satisfies the requirements of Section 17.05.5.G of 

the Zoning Ordinance. 

W. The Project is consistent with the goals and objectives of the Master Land Use Plan. 

Specifically, it is consistent with the Master Plan designation of the property in 

question. 

6. The Planning Commission also finds the Project complies with the US-31 and M-45 Area 

Overlay Zone findings and statement of purpose found in Section 15A.01 of the Zoning 

Ordinance: 

A. Accommodates a variety of uses permitted by the underlying zoning, but ensure such 

uses are designed to achieve an attractive built and natural environment. 

B. Provides architectural and site design standards that are more demanding than required 

elsewhere in the Township in order to promote harmonious development and 

complement the natural characteristics in the western sections of the Township. 

C. Promotes public safety and efficient flow of vehicular traffic by minimizing conflicts 

from turning movements resulting from the proliferation of unnecessary curb cuts and 

driveways. 

D. Ensures safe access by emergency vehicles. 

E. Encourages efficient flow of traffic by minimizing the disruption and conflicts 

between through traffic and turning movements. 

F. Preserve the capacity along US-31/M-45 and other roads in the Overlay Zone by 

limiting and controlling the number and location of driveways, and requiring alternate 

means of access through shared driveways, service drives, and access via cross streets. 
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G. Reduces the number and severity of crashes by improving traffic operations and 

safety. 

H. Requires coordinated access among adjacent lands where possible. 

I. Provides landowners with reasonable access, although the access may be restricted to 

a shared driveway, service drive, or via a side street, or the number and location of 

access points may not be the arrangement most desired by the landowner or applicant. 

J. Requires demonstration that prior to approval of any land divisions, the resultant 

parcels is accessible through compliance with the access standards herein. 

K. Preserves woodlands, view sheds, and other natural features along the corridor. 

L. Ensures that distractions to motorists are minimized by avoiding blight and clutter 

while providing property owners and businesses with appropriate design flexibility 

and visibility. 

M. Implements the goals expressed in the US-31/M-45 Corridor Study. 

N. Establishes uniform standards to ensure fair and equal application. 

O. Addresses situations where existing development within the Overlay Zone does not 

conform to the standards of this chapter. 

P. Promotes a more coordinated development review process with the Michigan 

Department of Transportation and the Ottawa County Road Commission. 
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5630 BRIDGETOWN RD SUITE 2 - CINCINNATI, OH 45248
(513) 574 - 9500    -   redleonard.com

US 31 & HAYES ST
GRAND HAVEN, MI

SPEEDWAY #1830

1. Exterior Photometric Application
2. Fixture Detail
3-5. Fixture Specification

RL-2974-S1-R1
6/25/15

EXTERIOR
LIGHTING LAYOUT

SCAN CODE FOR SITE LOCATION



FOOTCANDLE LEVELS CALCULATED AT GRADE USING PREDICTED LUMEN VALUES AFTER 25K HRS OF OPERATION

NORTH
GRAPHIC SCALE IN FEET

0 30 60 90 120

AREA LIGHTS WITH 17 FT. MOUNTING HEIGHT SHALL BE
MOUNTED TO 15 FT. POLES ON 2 FT. CONCRETE BASES.
AREA LIGHTS WITH 29 FT. MOUNTING HEIGHT SHALL BE
MOUNTED TO 27 FT. POLES ON 2 FT. CONCRETE BASES.

LUMINAIRE SCHEDULE

SYMBOL QTY LABEL ARRANGEMENT LUMENS LLF TOTAL WATTS MANUFACTURER DESCRIPTION

5 A3 SINGLE 14095 0.970 695 BXSPCHT3MEF57K-ULBZ

2 A3-290 2 @ 90 DEGREES 14095 0.970 556 BXSPCHT3MEF57K-ULBZ + PD-2H4(90)

2 A3B SINGLE 11746 0.970 278 BXSPCHT3MEF57K-ULBZ w/ XA-SP2BLS

1 A4 SINGLE 14251 0.970 139 BXSPCHT4MEF57K-ULBZ

7 A4B-290 2 @ 90 DEGREES 11119 0.970 1946 BXSPCHT4MEF57K-ULBZ  W/ XA-SP2BLS

28 C7 SINGLE 13251 0.990 3752 CREE, INC. CAN-304-SL-RS-06-E-UL-WH-700

12 C7B SINGLE 13251 0.990 1608 CREE, INC. CAN-304-SL-RS-06-E-UL-BZ-700

12 S4 SINGLE 4620 1.000 503.76 CPY250-A-DM-F-C-UL-WH

4 W3 SINGLE 4031 1.020 171.84 XSPWA03MC-UZ

CREE, INC.

CREE, INC.

CREE, INC.

CREE, INC.

CREE, INC.

CREE, INC.

CREE, INC.

LUMINAIRE LOCATION SUMMARY

LUM NO LABEL MOUNTING HEIGHT

1 - 4 A3 17

5 A3 29

6, 7 A3-290 17

8, 9 A3B 29

10 A4 17

11 - 17 A4B-290 29

18 - 45 C7 14

46 - 57 C7B 16.5

58 - 69 S4 12

70 - 73 W3 12

CALCULATION SUMMARY

LABEL AVG MAX MIN AVG/MIN MAX/MIN

SITE PAVED AREA 3.75 26.8 0.3 9.38 67.00

UNDEFINED 0.46 17.6 0.0 N.A. N.A.

UNDER CAR CANOPY 49.56 64 25 1.98 2.56

UNDER TRUCK CANOPY 45.00 64 12 3.75 5.33

0.9 1.3 1.0 0.6 0.6 0.6 0.5

1.5 1.0 1.1 0.9 0.8

2.2 2.1 1.5 1.1

3.1 3.0 2.0 1.4

3.8 3.4 3.1 2.3

4.4 4.2 4.0 3.9 3.0

1.0 1.3 1.5 2.9 3.4 3.5 3.4 3.0 2.3

2.4 4.4 8.4 9.8 7.1 4.5 2.3 1.8 2.0 1.7 2.1 2.7 3.1 3.3 2.5 2.0

3.2 3.2 3.2 3.6 4.8 6.1 6.8 5.0 3.5 2.4 1.8 1.9 1.8 2.1 2.1 2.4 2.9 2.6 2.5

5.0 6.2 7.6 9.4 7.9 5.0 3.3 2.7 2.0 1.6 1.4 1.3 1.3 1.6 2.0 1.9 2.2 2.4 2.2 2.6

9.2 8.5 16.0 13.0 5.1 1.8 1.2 1.1 2.5 4.2 2.8

11.4 8.9 14.6 9.8 2.4 1.5 1.9 1.7 1.1 4.4 3.0

4.7 7.9 9.6 23.6 9.9 2.3 2.3 3.5 2.6 1.6 4.8 2.9 2.3

2.1 3.6 6.2 16.3 22.7 6.2 2.8 3.5 6.4 4.2 2.4 3.0 2.5 2.1

1.8 2.5 4.0 8.7 25.4 13.6 3.4 3.3 6.5 9.6 5.3 2.1 2.1 2.6 2.0

2.9 3.4 4.8 16.1 22.6 6.5 3.3 3.8 5.7 12.9 1.2 1.8 2.4 2.3 1.8

4.5 4.8 4.9 8.9 26.8 13.1 3.8 3.2 4.2 5.2 5.1 0.9 1.0 1.4 2.1 2.3 1.9 1.5

8.4 6.1 5.6 16.8 21.8 6.1 3.0 2.6 3.2 3.2 3.3 1.7 1.1 1.2 1.5 1.7 2.4 2.3 2.1 1.7

13.1 7.6 5.6 9.8 12.2 3.6 2.4 2.3 3.7 5.8 5.5 3.1 1.4 1.8 2.6 2.7 2.5 1.7

6.3 6.5 6.0 17.6 20.4 5.6 2.7 2.1 3.1 9.1 15.9 10.6 2.0 2.4 3.2 3.4 3.6 1.0

2.7 4.7 5.1 10.2 11.3 3.5 2.2 2.3 5.6 13.2 13.7 3.3 3.5 3.6 4.1 4.3 0.6 0.4

2.4 3.8 5.7 18.4 19.1 5.3 2.6 2.1 3.4 10.1 6.4 5.2 4.2 4.0 4.0 4.3 1.2 0.5

1.4 2.5 3.7 10.6 10.4 3.5 2.2 2.4 6.2 16.2 6.8 6.3 3.6 2.7 3.1 3.3 3.6 1.5

1.9 2.6 3.5 4.7 17.8 18.3 5.3 2.8 2.3 3.7 11.0 6.0 5.4 2.2 1.7 2.4 3.0 2.6 2.9 1.9 1.3

4.3 5.1 3.4 7.0 10.8 4.2 2.7 2.8 6.4 15.2 6.9 5.7 3.2 1.4 1.3 1.6 1.8 1.8 2.6 2.8 1.8

4.3 5.8 3.4 6.9 17.8 7.0 4.1 2.6 3.9 12.2 7.4 4.7 1.7 1.0 1.0 1.1 1.1 1.3 1.9 2.4 1.8 1.4

5.7 3.9 3.4 6.6 12.7 11.1 7.8 5.5 3.0 6.6 14.4 4.8 7.0 2.8 1.0 0.7 0.8 1.0 1.1 1.3 1.9 2.3 2.4 1.3

5.9 4.0 2.6 2.5 3.6 7.0 9.5 11.6 18.7 3.8 8.3 8.2 4.6 1.5 0.7 0.6 0.7 0.8 1.1 1.4 2.2 3.1 3.2 3.6 2.9 0.8

4.2 3.8 2.8 2.1 2.7 4.8 9.5 13.6 5.0 5.8 14.5 5.7 7.2 2.8 1.0 0.6 0.5 0.6 0.7 1.0 1.4 2.2 3.2 3.4 4.1 5.0 1.3 1.4

1.4 1.4 1.4 2.2 4.8 7.8 9.2 14.0 9.6 5.1 3.4 5.5 10.2 13.9 8.8 5.3 2.0 0.8 0.6 0.5 0.6 0.7 0.9 1.3 2.0 3.1 3.7 4.1 3.6 1.6 1.4

0.8 1.4 2.6 3.7 4.9 6.5 6.8 4.0 3.2 3.3 4.9 8.4 9.3 8.2 4.5 1.7 0.8 0.6 0.5 0.6 0.6 0.9 1.4 2.3 3.5 3.8 3.2 3.1 2.5 1.7 1.3

1.2 1.5 2.0 2.2 3.1 3.4 3.3 3.7 5.4 15.8 8.9 3.5 1.5 0.8 0.7 0.7 0.6 0.7 1.0 1.7 2.3 2.6 2.5 2.8 2.8 1.9 2.0 1.3 0.7

0.8 0.9 1.3 1.9 2.8 4.3 7.0 16.3 19.6 14.2 7.4 2.7 1.3 1.0 1.0 0.9 0.7 0.7 1.0 1.4 1.6 1.5 1.6 1.8 1.8 1.2 1.2 1.6 1.0 0.6

0.6 0.9 1.5 2.5 4.0 10.7 10.7 10.4 5.3 2.7 1.7 1.7 1.6 1.2 0.8 0.8 0.8 1.0 1.0 1.1 1.0 1.0 1.4 1.0 0.9

0.5 0.8 1.4 4.4 7.3 6.5 4.4 2.6 2.2 2.6 2.1 1.3 0.9 0.8 0.8 0.8 0.9 1.0 1.0 1.2 1.5 1.6 1.4

0.5 3.7 3.7 4.2 3.3 3.3 3.4 2.2 1.3 1.1 0.9 0.9 0.9 1.0 1.2 1.2 1.1 1.1 1.2 1.8 1.6 1.6

3.0 3.5 3.9 3.7 2.4 1.6 1.3 1.1 1.1 1.3 1.6 1.9 2.2 2.6 1.7 1.5 1.3 1.3 1.8 2.3 1.5 0.9

3.2 4.1 4.1 3.3 2.9 2.0 1.4 1.4 1.7 2.1 2.9 4.4 7.8 9.2 7.3 4.2 2.2 1.9 2.3 2.7 3.1 1.3 0.4

4.4 4.1 3.2 2.9 2.0 1.5 1.8 2.6 4.8 9.6 16.0 22.0 10.1 4.2 3.2 3.6 4.1 1.4 1.1

3.0 2.1 1.6 1.6 2.7 6.8 14.8 25.9 3.9 4.2 3.5 1.5 1.6

1.9 2.1 5.3 14.5 3.5 3.3 3.1 1.7 1.5

6.5 8.0 3.0 2.5 1.8 1.5 0.8

11.8 19.6 10.4 4.5 2.8 1.9 1.9 2.2 1.8 1.2 1.3 0.9

18.7 12.9 6.8 3.6 2.6 2.0 1.5 1.4 1.5 1.5 1.4 1.4 1.3 0.9 0.5

8.8 9.0 6.1 3.7 2.9 2.4 1.9 1.5 1.3 1.3 1.4 1.5 1.7 1.9 1.9 0.8 0.9

2.9 2.5 2.1 2.0 1.9 1.7 1.5 1.4 1.5 1.6 1.6 1.9 2.0 1.8 1.6

2.0 1.7 2.1 2.3 2.0 1.8 2.0 2.1 2.0 2.0 2.2 2.1 2.0 3.0 3.3 2.0

2.0 2.7 3.1 2.8 2.8 2.8 2.5 2.0 1.7 1.9 2.2 2.8 3.4 3.5 3.1

2.4 3.1 3.3 3.5 3.9 2.9 1.9 1.5 1.2 1.2 2.0 2.9 3.6 4.1 3.7 3.1

3.4 4.2 3.8 3.3 2.4 1.6 1.3 1.1 1.2 2.0 2.9 3.1 3.8 3.2 2.9

4.2 3.6 3.0 2.3 1.5 1.2 1.1 1.1 1.5 2.0 2.7 3.7 2.8 2.1

3.0 2.6 2.0 1.2 1.0 1.0 1.0 1.1 1.3 1.9 2.8 2.0 1.3 1.1

2.1 1.6 1.1 0.9 0.8 0.7 0.8 0.8 1.0 1.5 2.0 1.6 0.9 0.7

1.5 0.8 0.6 0.6 0.5 0.5 0.5 0.7 1.0 1.3 1.1 0.6 0.5

0.9 0.6 0.5 0.4 0.3 0.4 0.4 0.6 0.8 0.6

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.2 0.4 0.6 0.6 0.4 0.3 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.3 0.4 0.6 1.0 0.9 0.5 0.4 0.4 0.4 0.3 0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.1 0.2 0.4 0.6 0.4 0.3 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.3 0.6 1.0 1.4 1.8 0.6 0.4 0.3 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.3 0.8 1.5 1.5 1.9 1.9 0.8 0.5 0.3 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.6 1.3 1.5 2.1 3.1 1.1 0.8 0.5 0.3 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.4 0.5 0.4 0.3 0.3 0.3 0.8 1.5 3.7 3.4 1.8 1.2 0.8 0.5 0.3 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.5 0.4 0.4 0.5 0.8 2.3 3.3 2.0 0.9 0.7 0.7 0.7 2.3 1.9 2.3 1.5 0.9 0.5 0.3 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.3 0.7 0.9 0.9 1.0 1.2 2.9 7.2 8.7 5.3 3.3 1.5 2.0 1.4 0.9 0.5 0.3 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.2 0.3 0.6 1.3 1.7 1.9 1.9 1.8 1.3 0.8 0.4 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.4 0.9 2.2 3.3 1.9 1.3 0.7 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.3 0.2 3.8 6.9 2.2 1.2 0.6 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.3 0.4 1.5 7.8 11.9 1.2 1.0 1.1 1.2 1.6 2.0 2.9 2.3 1.2 0.7 0.3 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.3 0.5 1.7 6.1 1.0 0.9 1.3 2.1 3.3 3.7 2.5 1.2 0.7 0.3 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.4 0.8 1.7 0.9 0.7 1.0 1.8 3.1 2.9 1.2 0.7 0.3 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.3 0.7 1.3 2.4 0.7 0.6 0.7 1.3 2.4 1.1 0.6 0.3 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.2 0.3 0.5 1.2 3.0 0.7 0.6 0.7 0.9 1.6 1.2 0.6 0.3 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.2 0.3 0.6 1.4 2.3 8.8 3.0 0.8 0.7 0.7 0.8 1.3 0.8 0.3 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.1 0.6 2.6 5.6 4.8 1.4 0.5 0.8 0.9 0.8 0.4 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.3 1.3 6.9 8.2 0.9 0.9 1.0 0.9 0.3 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.4 1.6 6.9 1.9 1.4 1.3 2.1 1.9 0.7 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.4 1.4 4.1 5.9 3.1 1.9 2.6 1.5 0.4 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.6 1.4 10.1 4.4 4.4 2.6 0.2 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.3 0.8 1.3 0.0 4.4 1.6 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.5 1.0 3.3 2.2 1.9 0.7 0.4 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.1 0.1 0.2 0.5 1.1 2.5 2.5 0.7 0.3 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.1 0.1 0.3 1.1 3.1 2.7 2.2 1.3 0.4 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.1 0.1 0.1 0.4 2.0 3.9 2.8 2.1 0.4 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.1 0.1 0.2 0.7 3.3 4.7 7.4 2.5 1.9 0.4 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.1 0.0 0.0 0.0 3.2 3.8 4.9 11.0 3.8 0.5 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.1 0.1 0.3 1.2 2.3 4.4 17.6 13.9 3.7 1.2 0.5 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.1 0.1 0.1 0.3 0.9 1.6 1.8 3.3 1.7 0.8 0.4 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.3 0.4 0.5 0.6 0.5 13.8 2.1 0.8 0.4 0.2 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.3 0.3 0.4 0.7 10.8 10.3 1.9 0.5 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.3 0.4 0.5 0.8 1.5 0.5 0.4 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.4 0.4 0.4 1.2 1.2 1.1 1.7 1.4 0.7 0.4 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.3 2.2 1.1 1.2 1.1 1.0 1.7 1.3 0.8 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.6 1.2 1.4 1.4 1.3 2.1 1.0 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.5 1.0 1.6 2.5 1.8 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.4 0.7 1.3 1.6 2.1 2.5 3.4 1.6 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.3 0.5 0.8 1.4 1.5 1.9 3.5 2.4 2.8 3.9 1.3 0.7 0.3 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.4 0.7 1.3 1.5 1.5 1.5 1.9 3.6 5.6 3.1 2.8 3.5 2.1 1.1 0.5 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.3 0.5 0.9 1.3 1.0 1.0 1.6 1.9 2.0 2.4 4.0 2.6 3.1 4.0 2.3 1.0 0.5 0.3 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.2 0.3 0.3 0.2 0.3 1.1 1.5 1.6 1.9 2.1 2.7 4.0 3.2 3.1 2.9 2.0 0.5 0.3 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.7 1.5 1.5 1.3 1.5 2.1 4.9 2.4 1.3 0.5 0.3 0.3 0.3 0.2 0.2 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.4 0.4 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.3 0.8 0.9 0.9 0.9 1.3 2.4 4.7 1.1 0.7 0.8 0.6 0.5 0.3 0.3 0.3 0.3 0.4 0.5 0.5 0.6 0.7 0.7 0.7 0.6 0.6 0.5 0.5 0.5 0.4 0.3 0.3 0.3 0.2 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.3 0.4 0.5 0.6 0.8 1.3 2.3 5.7 1.3 1.5 1.5 1.1 0.8 0.6 0.5 0.5 0.7 0.8 0.9 0.9 1.0 1.2 1.2 1.2 1.1 1.0 1.0 1.0 0.9 0.8 0.7 0.7 0.5 0.4 0.2 0.2 0.1 0.1 0.1 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.2 0.3 0.4 0.5 0.7 0.8 2.0 3.1 1.5 2.0 1.7 1.7 1.5 1.2 1.1 1.0 1.0 1.1 1.4 1.7 1.8 1.8 1.6 1.5 1.5 1.6 1.7 1.9 2.0 1.9 1.6 1.2 1.0 0.8 0.5 0.3 0.2 0.1 0.1 0.1 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.3 0.3 0.7 1.1 1.7 2.2 3.8 2.0 2.1 1.8 1.7 1.6 1.8 2.0 2.1 2.1 2.0 2.1 1.9 1.5 1.5 1.9 2.1 2.1 2.3 2.1 1.8 2.0 1.2 0.8 0.6 0.4 0.2 0.1 0.1 0.1 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.3 0.5 0.8 1.2 1.9 2.3 4.7 2.2 1.9 1.7 1.7 1.7 2.3 2.2 3.2 3.3 3.9 1.8 1.6 1.3 1.3 1.7 1.7 3.8 3.6 4.0 2.5 1.4 1.2 0.7 0.5 0.3 0.2 0.1 0.1 0.1 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.4 0.7 1.2 1.7 2.0 2.1 1.3 1.1 1.2 1.4 1.6 1.9 3.8 3.8 2.4 1.8 1.5 1.2 1.0 1.4 1.5 1.9 3.5 2.4 1.5 1.1 1.0 0.5 0.4 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.3 0.6 1.2 1.7 1.6 2.3 2.1 1.2 1.0 0.9 1.0 1.4 1.6 1.9 2.6 2.4 1.4 0.6 0.4 0.4 0.6 1.1 1.9 2.4 2.2 1.6 0.9 0.6 0.3 0.2 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.4 0.9 1.4 1.2 1.5 4.2 1.5 1.0 0.9 0.7 0.7 0.7 0.8 0.7 0.4 0.3 0.2 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.3 0.4 0.6 1.7 1.6 3.5 0.9 0.6 0.4 0.3 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.9 1.5 1.8 0.6 0.4 0.3 0.2 0.1 0.1 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.9 1.6 1.5 2.0 0.3 0.3 0.2 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.8 1.4 1.4 1.5 1.4 0.4 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 0.7 0.8 0.8 1.0 0.9 0.6 0.4 0.3 0.2 0.2 0.3 0.4 0.5 0.4 0.3 0.2 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.4 0.4 0.4 0.5 0.6 0.5 0.3 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.2 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.2 0.2 0.2 0.3 0.3 0.2 0.2 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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37 37 34 32

48 29 49 35 34 25

44 50 53 28 36

42 53 59 61 43 51 41

46 56 58 59 57 45

44 50 43 62 54 54 45

47 53 58 56 53 45

45 54 53 63 44 51 44

46 58 60 58 54 47

46 54 45 63 60 55 43

49 57 56 56 53 46

46 54 47 64 42 50 41

50 60 60 57 53 47

45 52 54 63 61 53

49 57 55 53 47

46 53 55 55 46 52

53 60 63 53 52 47

46 53 57 61 60 50

41 54 42 63 53 55 47

46 53 56 43 52 47

43 54 60 63 45 55 47

46 57 59 61 58 46

44 51 44 63 54 55 46

46 52 56 57 53 45

44 53 53 63 43 51 45

45 56 59 58 57 47

41 51 43 61 59 54 43

39 48 44 53 51 45

26 35 30 51 33 45 38

33 35 38 38
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26 36 46 56 53 51 64 63 54 47 52 47 37 27

18 23 38 48 56 56 64 60 58 48 45 41

16 36 49 51 56 51 54 54 45 43

22 40 43 48 46 44
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rla
PERSONS USING THIS PROGRAM ARE ADVISED
THAT THIS PROGRAM MAY CONTAIN ERRORS
WHICH RED LEONARD ASSOCIATES, INC. OR ITS
SOFTWARE PROVIDER HAVE NOT OBSERVED.  IN
ADDITION, THE USE OF THIS PROGRAM TO AID IN
LAYOUT OF LIGHTING AND ESTIMATING MATERIAL
QUANTITIES IS NOT INTENDED TO REMOVE THE
RESPONSIBILITY OF THE USER TO VERIFY THE
COMPLETENESS OF ANY BILL OF MATERIAL AND
THAT THE LAYOUT OR USE OF LUMINAIRES IS IN
FULL ACCORDANCE WITH ALL LOCAL, STATE, OR
FEDERAL STATUTES, REGULATIONS OR OTHER
REQUIREMENTS, OR THE REQUIREMENTS OF ANY
INSURANCE GROUP, ORGANIZATION OR CARRIER
REGARDING LUMINAIRES AND THEIR APPLICATION.

FOR INFORMATIONAL AND ILLUSTRATION PURPOSES ONLY.  ALL PRODUCT,
SERVICE AND CORPORATE NAMES ARE THE PROPERTY OF THEIR RESPECTIVE
OWNERS.  PRODUCT SPECIFICATIONS AND QUANTITIES MAY VARY.
THESE DOCUMENTS ARE THE PROPERTY OF RED LEONARD ASSOCIATES, INC.
ANY USE OF THESE DOCUMENTS WITHOUT THE WRITTEN CONSENT OF JAYME
J. LEONARD OF RED LEONARD ASSOCIATES, INC. IS STRICTLY PROHIBITED.

ILLUMINATION RESULTS SHOWN ON THIS LIGHTING APPLICATION ARE BASED
ON PROJECT PARAMETERS PROVIDED BY THE MANUFACTURER LISTED, USED
IN CONJUNCTION WITH LUMINAIRE TEST PROCEDURES CONDUCTED UNDER
LABORATORY CONDITIONS.  ACTUAL PROJECT CONDITIONS DIFFERING FROM
THESE PARAMETERS MAY AFFECT FIELD RESULTS.  THE CUSTOMER IS
RESPONSIBLE FOR VERIFYING COMPLIANCE WITH ANY APPLICABLE
ELECTRICAL, LIGHTING, OR ENERGY CODE.

SCALE:

D 6/12/15

DAR
LAYOUT BY:

DWG SIZE: DATE:

PROJECT NAME:

DRAWING NUMBER:

RL-2974-S1-R1

REV. BY DATE DESCRIPTION
R1
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.

.

.

6/24/15

.

.

.

REVISED AREA LIGHTS AND CANOPY LIGHTS - REFER TO LAYOUT AND SCHEDULES

.

.

.

SPEEDWAY #1830
GRAND HAVEN, MI

1" = 30'

PHOTOMETRY
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RL-2974-S1-R1

AREA CANOPY CANOPYAREA WALL MOUNTED

A3 A3B A4 C13 C7B W3

2 of 5

SCAN CODE 
FOR EXTERIOR OPTIONS

3D CONTENT

A3-290 A4B-290

CANOPY

S4

FOR INFORMATIONAL AND ILLUSTRATION PURPOSES ONLY. ALL PRODUCT, SERVICE AND CORPORATE NAMES ARE THE PROPERTY OF THEIR RESPECTIVE OWNERS. PRODUCT SPECIFICATIONS AND QUANTITIES MAY VARY.
THESE DOCUMENTS ARE THE PROPERTY OF RED LEONARD ASSOCIATES, INC. ANY USE OF THESE DOCUMENTS WITHOUT THE WRITTEN CONSENT OF JAYME J. LEONARD OF RED LEONARD ASSOCIATES, INC. IS STRICTLY PROHIBITED.

http://redleonard.com/products/exterior_lighting/catalog.html
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SLIDESHOW

FOR INFORMATIONAL AND ILLUSTRATION PURPOSES ONLY. ALL PRODUCT, SERVICE AND CORPORATE NAMES ARE THE PROPERTY OF THEIR RESPECTIVE OWNERS. PRODUCT SPECIFICATIONS AND QUANTITIES MAY VARY.
THESE DOCUMENTS ARE THE PROPERTY OF RED LEONARD ASSOCIATES, INC. ANY USE OF THESE DOCUMENTS WITHOUT THE WRITTEN CONSENT OF JAYME J. LEONARD OF RED LEONARD ASSOCIATES, INC. IS STRICTLY PROHIBITED.
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VIDEO
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THESE DOCUMENTS ARE THE PROPERTY OF RED LEONARD ASSOCIATES, INC. ANY USE OF THESE DOCUMENTS WITHOUT THE WRITTEN CONSENT OF JAYME J. LEONARD OF RED LEONARD ASSOCIATES, INC. IS STRICTLY PROHIBITED.
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Product Description
Designed from the ground up as a totally optimized LED street and area lighting system, the XSP
Series delivers incredible efficiency without sacrificing application performance. Beyond substantial 
energy savings and reduced maintenance, Cree achieves greater optical control with our NanoOptic® 
Precision Delivery Grid™ optic when compared to traditional cobra head luminaires. The XSP Series 
is the better alternative for traditional street and area lighting with quick payback and improved 
performance.
Applications: Roadway, parking lots, walkways and general area spaces

Accessories 

Field-Installed

Backlight Control Shield
XA-SP1BLS 
- Provides 1/2 mounting height cutoff
Bird Spikes
XA-SP1BRDSPK

Four Point Mounting Kit
XA-XSP4PTMNT
- Includes large bracket for mounting to 2" (51mm) IP, 2.375" (60mm)
   O.D., small bracket for mounting to 1.25" (32mm) IP, 1.66" (42mm) O.D.
   tenon, and mounting bolts

Utilizes BetaLED® Technology 

NanoOptic® Precision Delivery Grid™ optic

Made in the U.S.A. of U.S. and imported parts

CRI: Minimum 70 CRI (4000K & 5700K); 80 CRI (3000K)

CCT: 3000K (+/- 300K); 4000K (+/- 300K); 5700K (+/- 500K)

Limited Warranty†: 10 years on luminaire/10 years on Colorfast DeltaGuard® finish 

Performance Summary

XSP Series
XSP1™ LED Street/Area Light – Single Module – Version C

Ordering Information
Example: BXSP C HT 2ME E 30K-UL SV

BXSP C HT E – UL

Product Version Mounting Optic Input Power 
Designator CCT – Voltage Color  

Options Options

BXSP C HT
Horizontal 
Tenon

2ME*
Type II Medium
2LG*
Type II Long
3ME*
Type III Medium
4ME*
Type IV Medium

E
101W

30K
3000K
40K
4000K
57K
5700K

–
US

UL
Universal 
120-277V

SV
Silver 
BK
Black
BZ
Bronze
PB
Platinum 
Bronze
WH
White

G Small Four Point Mounting
 - Mounts to 1.25" (32mm) IP, 1.66" 
(42mm) O.D. horizontal tenon

J Large Four Point Mounting
 - Mounts to 2" (51mm) IP, 2.375" 
(60mm) O.D. horizontal tenon

N Utility Label and NEMA®  
           Photocell Receptacle

 - Includes Q9 option
 - Refer to Field Adjustable Output 
spec sheet for details

Q9 Field Adjustable Output
 - Refer to Field Adjustable Output 
spec sheet for details

R NEMA® Photocell Receptacle
 - Photocell by others

UTL Utility
 - Label per ANSI C136.15
 - Includes exterior wattage label that 
indicates the maximum available 
wattage of the luminaire

 - Includes Q9 option
 - Refer to Field Adjustable Output 
spec sheet for details

 †  See www.cree.com/lighting/products/warranty for warranty terms
 * Available with Backlight Shield when ordered with field-installed accessory (see table above)

23.7"
(601mm)

5.1"
(129mm)

 

9.3"
(237mm)
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Ordering Information
Example: CPY250-A-DM-D-A-UL-SV 

CPY Series
CPY250™ LED Canopy/Soffit Luminaire 

CPY250 A

Product Version Mounting Optic Input Power 
Designator Voltage Color  

Options Options

CPY250 A DM
Direct
PD
Pendant

D
0.91" (23mm) Drop Lens
F
Flat Lens

A
82W
B
122W
C
43W
D
140W

UL
Universal
120-277V
UH
Universal
347-480V
- Available with A, B & D Input Power  
  Designators only

BK
Black
BZ
Bronze
SV
Silver 
WH
White

DIM 0-10V Dimming
 - Available with B & D Input Power Designators only
 - Control by others
 - Refer to Dimming spec sheet for details
 - Can't exceed wattage of specified Input Power Designator

ML Multi-Level
 - Available with B & D Input Power Designators only
 - Refer to ML spec sheet for details
 - High: 100%, Low: 30%

PML Programmable Multi-Level
 - Available with B & D Input Power Designators only
 - Refer to PML spec sheet for details

40K 4000K Color Temperature
 - Minimum 70 CRI
 - Color temperature per luminaire

Product Description
The CPY250™ LED Canopy/Soffit Luminaire has an extremely thin profile constructed of rugged cast 
aluminum. It can be surface mounted easily from below the canopy deck and also has the ability to be 
pendant mounted. Direct imaging of the LEDs is eliminated with a highly efficient patterned flat or 0.91" 
(23mm) drop glass lens.
Applications: Petroleum canopies, CNG fueling stations, low-medium bay general lighting, soffits

Accessories 

Field-Installed

Direct Mount Luminaires
Canopy Upgrade Kits
XA-BXCCMW – for use with Jet-Philips 
XA-BXCCNW – for use with Elsco Franciscan 
XA-BXCCPW – for use with LSI Dakota or Masters 
XA-BXCCQW – for use with Whiteway Riviera or Rig-A-Lite
XA-BXCCRW – for use with Elsco Merrit 
XA-BXCCSW – for use with LSI Richmond or Whiteway Civic 
Direct Mount Junction Box/Stem Kit
XA-BXCCJBOX – 6.0" (152mm) H x 3/4" (19mm) NPT Stem
- Watertight
- Rated for feed through 8 (4 in, 4 out) #12 AWC conductors
Direct Mount Beauty Plates
XA-BXCCBPW – Plate Only
XA-BXCCBPB12W – Plate w/ 12" (305mm) Backer
XA-BXCCBPB16W – Plate w/ 16" (406mm) Backer

Pendant Mount Luminaires
Fitting
XA-PSFTG – Pendant Fitting
Pendant Mount Kits
XA-PS22KIT* – 22" (559mm) 
XA-PS12KIT* – 12" (305mm) 
XA-PS18KIT* – 18" (457mm)
- Pendant height from ceiling surface to bottom of fixture;  
  mounting accessories or surface boxes will add to overall height
Hand-Held Remote
XA-SENSREM
- For successful implementation of the programmable multi-level 
  option, a minimum of one hand-held remote is required

Made in the U.S.A. of U.S. and imported parts

CRI: Minimum 70 CRI

CCT : 4000K (+/- 300K), 5700K (+/- 500K) Standard

Limited Warranty†: 10 years on luminaire/10 years on Colorfast DeltaGuard® finish 

IP66 Rated (Direct Mount only) 

Class I, Division II Hazardous Location for select models 

Performance Summary

Drop Lens

Flat Lens

DM Mount

 

Gasket to Seal
up to 4.25" (108mm)
Canopy Cutout

3/4" (19mm) NPT 
Conduit Entry

Mounts with (4) 
Supplied Self-Sealing 
Sheet Metal Screws

0.91"
(23mm) 

Drop Lens

15.0"
(382mm)

7.2"
(183mm)

11.0"
(279mm)

2.0" 
(50mm)

Flat Glass Lens

† See www.cree.com/lighting/products/warranty for warranty terms

* Must specify color

Weight

12.5 lbs (5.7kg)

T  (800) 236-6800    F  (262) 504-5415US:  www.cree.com/lighting

Rev. Date: V2 09/16/2014

Product Description
Designed from the ground up as a totally optimized LED street and area lighting system, the XSP
Series delivers incredible efficiency without sacrificing application performance. Beyond substantial 
energy savings and reduced maintenance, Cree achieves greater optical control with our NanoOptic® 
Precision Delivery Grid™ optic when compared to traditional cobra head luminaires. The XSP Series 
is the better alternative for traditional street and area lighting with quick payback and improved 
performance.
Applications: Roadway, parking lots, walkways and general area spaces

Accessories 

Field-Installed

Backlight Control Shield
XA-SP1BLS 
- Provides 1/2 mounting height cutoff
Bird Spikes
XA-SP1BRDSPK

Four Point Mounting Kit
XA-XSP4PTMNT
- Includes large bracket for mounting to 2" (51mm) IP, 2.375" (60mm)
   O.D., small bracket for mounting to 1.25" (32mm) IP, 1.66" (42mm) O.D.
   tenon, and mounting bolts

Utilizes BetaLED® Technology 

NanoOptic® Precision Delivery Grid™ optic

Made in the U.S.A. of U.S. and imported parts

CRI: Minimum 70 CRI (4000K & 5700K); 80 CRI (3000K)

CCT: 3000K (+/- 300K); 4000K (+/- 300K); 5700K (+/- 500K)

Limited Warranty†: 10 years on luminaire/10 years on Colorfast DeltaGuard® finish 

Performance Summary

XSP Series
XSP1™ LED Street/Area Light – Single Module – Version C

Ordering Information
Example: BXSP C HT 2ME E 30K-UL SV

BXSP C HT E – UL

Product Version Mounting Optic Input Power 
Designator CCT – Voltage Color  

Options Options

BXSP C HT
Horizontal 
Tenon

2ME*
Type II Medium
2LG*
Type II Long
3ME*
Type III Medium
4ME*
Type IV Medium

E
101W

30K
3000K
40K
4000K
57K
5700K

–
US

UL
Universal 
120-277V

SV
Silver 
BK
Black
BZ
Bronze
PB
Platinum 
Bronze
WH
White

G Small Four Point Mounting
 - Mounts to 1.25" (32mm) IP, 1.66" 
(42mm) O.D. horizontal tenon

J Large Four Point Mounting
 - Mounts to 2" (51mm) IP, 2.375" 
(60mm) O.D. horizontal tenon

N Utility Label and NEMA®  
           Photocell Receptacle

 - Includes Q9 option
 - Refer to Field Adjustable Output 
spec sheet for details

Q9 Field Adjustable Output
 - Refer to Field Adjustable Output 
spec sheet for details

R NEMA® Photocell Receptacle
 - Photocell by others

UTL Utility
 - Label per ANSI C136.15
 - Includes exterior wattage label that 
indicates the maximum available 
wattage of the luminaire

 - Includes Q9 option
 - Refer to Field Adjustable Output 
spec sheet for details

 †  See www.cree.com/lighting/products/warranty for warranty terms
 * Available with Backlight Shield when ordered with field-installed accessory (see table above)

23.7"
(601mm)

5.1"
(129mm)

 

9.3"
(237mm)

T  (800) 236-6800    F  (262) 504-5415US:  www.cree.com/lighting T  (800) 473-1234    F  (800) 890-7507Canada:  www.cree.com/canada

Rev. Date: V2 08/15/2014

XSP Series
XSPW™ Wall Mount Luminaire 

Ordering Information
Example: XSPWA02FC-UZ 

XSPW A 0

Product Version Mounting Optic Modules Input Power 
Designator - Voltage Color  

Options Options

XSPW A 0
Wall

2
Type II
3
Type III

F
4000K
M
5000K

C
42W
G
25W

-
US
*
Canada

U
Universal
120-277V
1
120V
2
280-277V
6*
347V

Z
Bronze 
S
Silver
T
Black
B
Platinum Bronze
W
White

Y 0-10V Dimming
 - Control by others
 - Available with Input Power Designator C only
 - Refer to Dimming spec sheet for details

P Photocell
 - Not available with K options
 - Must specify 1, 2, or 6 voltage

K Multi-Level
 - Refer to ML spec sheet for details
 - Available with Input Power Designator C only

† See www.cree.com/lighting/products/warranty for warranty terms
* Available in Canada only

Product Description
The XSPW™ wall mount luminaire has a slim, low profile design intended for outdoor wall mounted 
applications. The rugged lightweight aluminum housing and mounting box are designed for 
installation over standard and mud ring single gang J-Boxes. The luminaire allows for through-wired 
or conduit entry from the top, bottom, sides and rear. The housing design is intended specifically for 
LED technology including a weathertight LED driver compartment and thermal management. Optic 
design features industry-leading NanoOptic® Precision Delivery Grid™ system in multiple distributions. 
Applications: General area and security lighting

Utilizes BetaLED® Technology 

NanoOptic® Precision Delivery Grid™ optic

Made in the U.S.A. of U.S. and imported parts

CRI: Minimum 70 CRI

CCT: 4000K (+/- 300K), 5700K (+/- 500K)

Limited Warranty†: 10 years on luminaire/10 years on Colorfast DeltaGuard® finish 

Performance Summary
9.3"

(236mm)

12"
(305mm)

4.8"
(122mm) 3.8"

(97mm)

Multi-Level Sensor
(K Option Only)

T  (800) 236-6800    F  (262) 504-5415US:  www.cree.com/lighting

  
  

 

 
  

  

  
  

 

Product Specifications

CONSTRUCTION & MATERIALS
• Die cast aluminum housing 
• Tool-less entry
• Mounts on 1.25" (32mm) IP, 1.66" (42mm) O.D. or 2" (51mm) IP, 2.375" (60mm) 

O.D. horizontal tenon (minimum 8" [203mm] in length) and is adjustable +/- 5˚ to 
allow for fixture leveling (includes two axis T-level to aid in leveling)

• Luminaire secured with two mounting bolts standard; optional four point mounting 
available

• Designed with 0-10V dimming capabilities. Controls by others
• Exclusive Colorfast DeltaGuard® finish features an E-Coat epoxy primer with an 

ultra-durable powder topcoat, providing excellent resistance to corrosion, ultraviolet 
degradation and abrasion. Silver, black, bronze, platinum bronze and white are 
available

• Weight: 14.5 lbs. (6.6kg)

ELECTRICAL SYSTEM
• Input Voltage: 120-277V, 50/60Hz
• Power Factor : > 0.9 at full load
• Total Harmonic Distortion: < 20% at full load
• Class 1 driver
• Integral 10kV surge suppression protection standard
• To address inrush current, slow blow fuse or type C/D breaker should be used

REGULATORY & VOLUNTARY QUALIFICATIONS
• cULus Listed
• Suitable for wet locations
• Certified to ANSI C136.31-2001, 3G bridge and overpass vibration standards
• Meets CALTrans 611 Vibration testing
• 10kV surge suppression protection tested in accordance with IEEE/ANSI C62.41.2 
• Luminaire and finish endurance tested to withstand 5,000 hours of elevated  

ambient salt fog conditions as defined in ASTM Standard B 117
• Meets Buy American requirements within ARRA

Recommended Cree® Outdoor Luminaire Lumen Maintenance Factors (LMF)1

Ambient Input 
Power Designator

Initial
LMF

25K hr
Projected2

LMF

50K hr
Projected2

LMF

75K hr
Projected3

LMF

100K hr
Calculated3

LMF

5˚C
(41˚F) E 1.04 0.97 0.91 0.85 0.79

10˚C
(50˚F) E 1.03 0.96 0.90 0.84 0.79

15˚C
(59˚F) E 1.02 0.95 0.89 0.83 0.78

20˚C
(68˚F) E 1.01 0.94 0.88 0.82 0.77

25˚C
(77˚F) E 1.00 0.93 0.87 0.81 0.76

1 Lumen maintence values at 25˚C (77˚F) are calculated per TM-21 based on LM-80 data and in-situ luminaire testing
2 In accordance with IESNA TM-21-11, Projected Values represent interpolated value based on time durations that are within six times 
  (6X) the IESNA LM-80-08 total test duration (in hours) for the device under testing ((DUT) i.e. the packaged LED chip)
3 In accordance with IESNA TM-21-11, Calculated Values represent time durations that exceed six times (6X) the IESNA LM-80-08 total 
  test duration (in hours) for the device under testing ((DUT) i.e. the packaged LED chip)

Electrical Data*

Input Power
Designator

System Watts
120-277V

Total Current

120V 208V 240V 277V

E 101 0.89 0.50 0.44 0.39

XSP Series - Single Module - Version C

* Electrical data at 25˚C (77˚F)

T  (800) 236-6800    F  (262) 504-5415US:  www.cree.com/lighting T  (800) 473-1234    F  (800) 890-7507Canada:  www.cree.com/canada

Product Specifications

CONSTRUCTION & MATERIALS
• Slim, low profile design
• Easy mounting  and servicing from below the deck
• Luminaire housing is constructed of rugged cast aluminum with integral heat sink 

specifically designed for LED 
• Flat lens is 0.125" tempered Solite® glass
• Drop lens is 0.157" molded borosilicate glass
• Direct mount is suitable for use in single or double skin canopies with a minimum 4.0" 

(102mm) wide panels and a minimum 22 gauge, 0.030" (0.7mm) canopy thickness
• Direct mount luminaire mounts directly to the canopy deck with the drilling of a single 

2" to 4" (51mm to 102mm) round hole, is secured in place with self-sealing screws 
that provides a weathertight seal and includes 3/4” (19mm) conduit entry for direct 
wire feed

• Pendant mount includes J-Box for customer wiring and is intended to be mounted by 
3/4 IP pendant (by others) 

• Exclusive Colorfast DeltaGuard® finish features an E-Coat epoxy primer with  
an ultra-durable powder topcoat, providing excellent resistance to corrosion,  
ultraviolet degradation and abrasion. Black, bronze, silver and white are available

• Weight: 12.5 lbs. (5.7kg)

ELECTRICAL SYSTEM
• Input Voltage: 120-277V or 347-480V (A, B and D Input Power Designators only), 

50/60Hz, Class 1 drivers
• Power Factor :  > 0.9 at full load
• Total Harmonic Distortion: < 20% at full load
• Integral 6kV surge suppression protection standard
• To address inrush current, slow blow fuse or type C/D breaker should be used
• 10V Source Current: 0.15mA
• Operating Temperature Range: A Input Power Designator: -40˚C - +40˚C (direct mount 

to plywood), -40˚C - +45˚C (direct mount to sheet metal/suspended); B Input Power 
Designator: -40˚C - +35˚C (plywood), -40˚C - +40˚C (sheet metal/suspended); C Input 
Power Designator: -40˚C - +45˚C (plywood), -40˚C - +50˚C (sheet metal/suspended);  
D Input Power Designator: -40˚C - +35˚C (sheet metal/suspended)  
WARNING: Exceeding maximum operating temperature may result in thermal foldback

REGULATORY & VOLUNTARY QUALIFICATIONS
• cULus Listed
• Suitable for wet locations when ordered with DM mount
• Suitable for damp locations when ordered with PD mount
• Enclosure rated IP66 per IEC 60529 when ordered with DM mount
• Consult factory for CE Certified products
• 6kV surge suppression protection tested in accordance with IEEE/ANSI C62.41.2
• Meets FCC Part 15 standards for conducted and radiated emissions
• DLC qualified when ordered with A, B & C Input Power Designators. Please refer to 

www.designlights.org/QPL for most current information
• Luminaire and finish endurance tested to withstand 5,000 hours of elevated ambient 

salt fog conditions as defined in ASTM Standard B 117
• Meets Buy American requirements within ARRA
• RoHS compliant when ordered with DM mount. Consult factory for additional details
• Class I, Division II Hazardous Location rated when ordered with the following SKUs: 

CPY250 A DM D B-UL WH, CPY250 A DM F B-UL WH, CPY250 A DM D B-UH WH and 
CPY250 A DM F B-UH WH. Consult factory for additional details

1 Lumen maintenance values at 25˚C (77˚F) are calculated per TM-21 based on LM-80 data and in-situ luminaire testing on sheet metal
2 In accordance with IESNA TM-21-11, Projected Values represent interpolated value based on time durations that are within six times 
  (6X) the IESNA LM-80-08 total test duration (in hours) for the device under testing ((DUT) i.e. the packaged LED chip)

Electrical Data*

Input Power
Designator

System 
Watts
120-277V

System 
Watts
347-480V

Total Current

120V 208V 240V 277V 347V 480V

A 82 84 0.69 0.40 0.35 0.32 0.24 0.18

B 122 137 1.04 0.60 0.52 0.46 0.40 0.29

C 43 N/A 0.35 0.21 0.19 0.17 N/A N/A

D 140 145 1.24 0.71 0.62 0.54 0.44 0.29

CPY250™ LED Canopy/Soffit Luminaire

* Electrical data at 25˚C (77˚F)

Recommended CPY Series Lumen Maintenance Factors (LMF)1

Ambient
Input 
Power 
Designator

Initial
LMF

25K hr
Projected2

LMF

50K hr
Projected2

LMF

75K hr
Projected2

LMF

100K hr
Projected2

LMF

5˚C
(41˚F)

A & C
1.05

1.00 0.93 0.87 0.81

B & D 0.98 0.90 0.83 0.76

10˚C
(50˚F)

A & C
1.04

0.99 0.92 0.86 0.80

B & D 0.98 0.89 0.82 0.75

15˚C
(59˚F)

A & C
1.02

0.97 0.91 0.84 0.79

B & D 0.96 0.88 0.80 0.74

20˚C
(68˚F)

A & C
1.01

0.96 0.90 0.84 0.78

B & D 0.95 0.87 0.80 0.73

25˚C
(77˚F)

A & C
1.00

0.95 0.89 0.83 0.77

B & D 0.94 0.86 0.79 0.72

30˚C
(86˚F)

A & C
0.99

0.94 0.88 0.82 0.76

B & D 0.93 0.85 0.78 0.72

T  (800) 236-6800    F  (262) 504-5415US:  www.cree.com/lighting

  
  

 

 
  

  

  
  

 

Product Specifications

CONSTRUCTION & MATERIALS
• Die cast aluminum housing 
• Tool-less entry
• Mounts on 1.25" (32mm) IP, 1.66" (42mm) O.D. or 2" (51mm) IP, 2.375" (60mm) 

O.D. horizontal tenon (minimum 8" [203mm] in length) and is adjustable +/- 5˚ to 
allow for fixture leveling (includes two axis T-level to aid in leveling)

• Luminaire secured with two mounting bolts standard; optional four point mounting 
available

• Designed with 0-10V dimming capabilities. Controls by others
• Exclusive Colorfast DeltaGuard® finish features an E-Coat epoxy primer with an 

ultra-durable powder topcoat, providing excellent resistance to corrosion, ultraviolet 
degradation and abrasion. Silver, black, bronze, platinum bronze and white are 
available

• Weight: 14.5 lbs. (6.6kg)

ELECTRICAL SYSTEM
• Input Voltage: 120-277V, 50/60Hz
• Power Factor : > 0.9 at full load
• Total Harmonic Distortion: < 20% at full load
• Class 1 driver
• Integral 10kV surge suppression protection standard
• To address inrush current, slow blow fuse or type C/D breaker should be used

REGULATORY & VOLUNTARY QUALIFICATIONS
• cULus Listed
• Suitable for wet locations
• Certified to ANSI C136.31-2001, 3G bridge and overpass vibration standards
• Meets CALTrans 611 Vibration testing
• 10kV surge suppression protection tested in accordance with IEEE/ANSI C62.41.2 
• Luminaire and finish endurance tested to withstand 5,000 hours of elevated  

ambient salt fog conditions as defined in ASTM Standard B 117
• Meets Buy American requirements within ARRA

Recommended Cree® Outdoor Luminaire Lumen Maintenance Factors (LMF)1

Ambient Input 
Power Designator

Initial
LMF

25K hr
Projected2

LMF

50K hr
Projected2

LMF

75K hr
Projected3

LMF

100K hr
Calculated3

LMF

5˚C
(41˚F) E 1.04 0.97 0.91 0.85 0.79

10˚C
(50˚F) E 1.03 0.96 0.90 0.84 0.79

15˚C
(59˚F) E 1.02 0.95 0.89 0.83 0.78

20˚C
(68˚F) E 1.01 0.94 0.88 0.82 0.77

25˚C
(77˚F) E 1.00 0.93 0.87 0.81 0.76

1 Lumen maintence values at 25˚C (77˚F) are calculated per TM-21 based on LM-80 data and in-situ luminaire testing
2 In accordance with IESNA TM-21-11, Projected Values represent interpolated value based on time durations that are within six times 
  (6X) the IESNA LM-80-08 total test duration (in hours) for the device under testing ((DUT) i.e. the packaged LED chip)
3 In accordance with IESNA TM-21-11, Calculated Values represent time durations that exceed six times (6X) the IESNA LM-80-08 total 
  test duration (in hours) for the device under testing ((DUT) i.e. the packaged LED chip)

Electrical Data*

Input Power
Designator

System Watts
120-277V

Total Current

120V 208V 240V 277V

E 101 0.89 0.50 0.44 0.39

XSP Series - Single Module - Version C

* Electrical data at 25˚C (77˚F)

T  (800) 236-6800    F  (262) 504-5415US:  www.cree.com/lighting T  (800) 473-1234    F  (800) 890-7507Canada:  www.cree.com/canada

  
  

 

 
 

 

  
  

 

Product Specifications
CONSTRUCTION & MATERIALS
• Slim, low profile design
• Luminaire housing specifically designed for LED applications with advanced LED 

thermal management and driver
• Luminaire mounting box designed for installation over standard and mud ring 

single gang J-Boxes
• Luminaire can also be direct mounted to a wall and surface wired
• Secures to wall with four 3/16" (5mm) screws (by others)
• Conduit entry from top, bottom, sides, and rear
• Designed and UL approved for easy through-wiring
• Designed for downlight applications only
• Exclusive Colorfast DeltaGuard® finish features an E-coat epoxy primer with 

an ultra-durable powder topcoat, providing excellent resistance to corrosion, 
ultraviolet degradation and abrasion. Bronze, silver, black, white, and platinum 
bronze are available

• Weight: 9.5lbs. (4.3kg)

ELECTRICAL SYSTEM
• Input Voltage: 120-277V or 347V, 50/60Hz, Class 2 driver 
• Power Factor: > 0.9 at full load
• Total Harmonic Distortion: < 20% at full load
• Integral 10kV surge suppression protection standard
• To address inrush current, slow blow fuse or type C/D breaker should be used

REGULATORY & VOLUNTARY QUALIFICATIONS
• cULus Listed 
• Suitable for wet locations
• Enclosure rated IP66 per IEC 60529
• DLC qualified
• Please refer to http://www.designlights.org/QPL for most current information
• 10kV surge suppression protection tested in accordance with IEEE/ANSI C62.41.2
• Luminaire and finish endurance tested to withstand 5,000 hours of elevated  

ambient salt fog conditions as defined in ASTM Standard B 117
• Meets Buy American requirements within ARRA

Electrical Data*

Input Power 
Designator

System 
Watts
120-277V

System 
Watts
347V

Total Current

120V 208V 240V 277V 347V

C 42 46 0.35 0.20 0.18 0.15 0.14

G 25 27 0.21 0.12 0.10 0.09 0.15

XSP Series 

* Electrical data at 25˚C (77˚F)

Recommended Cree® Outdoor Luminaire Lumen Maintenance Factors (LMF)1

Ambient Input 
Power Designator

Initial
LMF

25K hr
Projected2

LMF

50K hr
Projected2

LMF

75K hr
Calculated3

LMF

100K hr
Calculated3

LMF

5˚C
(41˚F)

C
1.04 1.02 1.01 1.00 1.00

G

10˚C
(50˚F)

C
1.03 1.01 1.00 0.99 0.99

G

15˚C
(59˚F)

C
1.02 1.00 0.99 0.98 0.98

G

20˚C
(68˚F)

C
1.01 0.99 0.98 0.97 0.97

G

25˚C
(77˚F)

C
1.00 0.98 0.97 0.96 0.96

G

1 Lumen maintence values at 25˚C (77˚F) are calculated per TM-21 based on LM-80 data and in-situ luminaire testing
2 In accordance with IESNA TM-21-11, Projected Values represent interpolated value based on time durations that are within six times 
  (6X) the IESNA LM-80-08 total test duration (in hours) for the device under testing ((DUT) i.e. the packaged LED chip)
3 In accordance with IESNA TM-21-11, Calculated Values represent time durations that exceed six times (6X) the IESNA LM-80-08 total 
  test duration (in hours) for the device under testing ((DUT) i.e. the packaged LED chip)
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AREA CANOPY / SOFFIT WALL MOUNTED
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SYMBOL QTY LABEL
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SYMBOL QTY LABEL
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SYMBOL QTY LABEL

28 C7
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7 A4-290

1 A4-290

BXSPCHT4MEF57K-ULBZ W/XA-SP2BLS

BXSPCHT4MEF57K-ULBZ 

12 C7B

12 S4

CPY250-A-DM-F-C-UL-WH



RECOMMENDED CREE® OUTDOOR LUMINAIRE 
LUMEN MAINTENANCE FACTORS (LMF)
click or scan for information

CROWN-WELD®
SQUARE STRAIGHT STEEL POLES
click or scan for information
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CREE TRUEWHITE® TECHNOLOGY & CRI
(COLOR RENDERING INDEX)
click or scan for information 

NanoOptic® TECHNOLOGY
click or scan for information 

WARRANTY INFORMATION
click or scan for information 

RED LEONARD ASSOCIATES
for more information, visit our website at www.redleonard.com

Red Leonard’s superior customer service and full applications and project
support capabilities ensure that our customer’s needs are met every step.
We are confident that you will find our complete line of LED lighting solutions
to be an excellent choice for your spaces. 
Call us today to find out how we can help you make your next project a success!

CANADA

BRITISH COLUMBIA

 TOM SCUPHAM
 tom.scupham@redleonard.com
 t. 604-939-1921

ONTARIO
 
 JIM RODD
 jim.rodd@redleonard.com
 t. 905-877-2088

NORTHEASTERN REGION

CONNECTICUT

 MARK RITTER
 mritterRLA@aol.com
 t. 860-489-4996

NEW YORK
 
 BILL BEACH
 bill.beach@redleonard.com
 t. 585-202-0345

 PAUL KULICAMP
 paul.kulicamp@redleonard.com
 t. 646-660-2750

 PAUL WRIGHT
 paul.wright@redleonard.com
 t. 518-326-0786

CREE LIGHTING SELECTION GUIDE
click or scan for information 

DesignLights Consortium® 
(DLC QUALIFIED PRODUCTS LIST)
click or scan for information 

MIDWESTERN REGION

ILLINOIS

 BOB ROECKER
 bob.roecker@redleonard.com
 t. 815-226-8820

INDIANA
 
 STEVE VEACH
 steve.veach@redleonard.com
 t. 765-288-8900

KENTUCKY

 MARK BRANDEWIEDE
 mark.brands@redleonard.com
 t. 513-702-6088

OHIO

 JAYME LEONARD
 jayme.leonard@redleonard.com
 t. 513-574-9500

 ROB RINGS
 rob.rings@redleonard.com
 t. 614-876-1770

 MARK TRAU
 marktrauRLA@gmail.com
 t. 440-498-9155

http://redleonard.com/multimedia/cree/CREE-poles-PS.pdf
http://redleonard.com/multimedia/cree/CREE-poles-PS.pdf
http://tools.betaled.com/IESConfigurationTool/Download.aspx%3FFileName%3DReports%255CTD-13_Recommended_BetaLED_LD_Factors.pdf
http://tools.betaled.com/IESConfigurationTool/Download.aspx%3FFileName%3DReports%255CTD-13_Recommended_BetaLED_LD_Factors.pdf
http://redleonard.com/multimedia/cree/CRIbreakout.pdf
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http://www.designlights.org/qpl/en/saved/dLVBE%23results
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HAYES AND U.S. 31 COMMERCIAL PUD
GRAND HAVEN TOWNSHIP, OTTAWA COUNTY, MICHIGAN

NOT TO SCALE
LOCATION MAP

ROBBINS RD.

COMSTOCK ST.

HAYES ST.

17
2N

D 
AV

E.

16
8T

H 
AV

E.

US31

LEGAL DESCRIPTION - OVERALL PARCEL
THE LAND REFERRED TO HEREIN BELOW IS SITUATED IN THE TOWNSHIP OF GRAND HAVEN, COUNTY OF OTTAWA, AND STATE
OF MICHIGAN, TO WIT:
PARCEL 1: THE NORTH 1/2 OF THE SOUTH 1/2 OF THE SOUTHWEST 1/4 OF THE SOUTHEAST 1/4 OF SECTION 33, TOWN 8 NORTH,
RANGE 16 WEST.
PARCEL 2: THE SOUTH 1/2 OF THE NORTH 1/2 OF THE SOUTHWEST 1/4 OF THE SOUTHEAST 1/4 OF SECTION 33, TOWN 8 NORTH,
RANGE 16 WEST.
(SAFE TITLE COMMITMENT NO. 025619-ST01, DATED MARCH 5, 2013)
PP# 70-03-33-300-015 & 70-03-33-300-013
39.1 ACRES TOTAL
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PHASE 2
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PHASE 1
4.37 ACRES

LEGAL DESCRIPTION - REMAINDER
"REMAINDER" DESCRIPTION: Part of the Southwest 1/4 of Section 33, Town 8 North, Range 16 West, Grand Haven Township, Ottawa
County, Michigan, described as: Commencing at the South 1/4 corner of said Section 33; thence N89°52'30"W 98.52 feet along the South line
of said Section 33; thence N03°08'31"E 609.41 feet along the Westerly right-of-way line of 172nd Avenue to the Point of Beginning; thence
S90°00'00"W 344.65 feet; thence S81°15'44"W 604.50 feet; thence N22°47'30"W 13.35 feet along the Easterly R.O.W. line of US-31; thence
Northwesterly 1157.07 feet along a 3744.83 foot radius curve to the right, the chord of which bears N13°56'24"W 1152.48 feet along said
Easterly right-of-way line; thence N89°40'34"E 1245.18 feet along the North line of the South 9/16 of the East 1/2 of the Southwest 1/4 of said
Section 33; thence S01°33'14"E 855.36 feet along the North-South 1/4 line of said Section 33; thence S88°26'46"W 33.00 feet; thence
S03°08'31"W 190.39 feet along the Westerly right-of-way line of 172nd Avenue to the Point of Beginning. Contains 28.33 acres.  Subject to
highway right-of-way for 172nd Avenue over the most Easterly 33.00 feet thereof. Subject to easements, restrictions and rights of way of record.

LEGAL DESCRIPTION - PUD
PHASE "2" DESCRIPTION: PART OF THE SOUTHWEST 1/4 OF SECTION 33, TOWN 8 NORTH, RANGE 16 WEST, GRAND HAVEN
TOWNSHIP, OTTAWA COUNTY, MICHIGAN, DESCRIBED AS: COMMENCING AT THE SOUTH 1/4 CORNER OF SAID SECTION 33;
THENCE N89°52'30"W 98.52 FEET ALONG THE SOUTH LINE OF SAID SECTION 33 TO THE POINT OF BEGINNING; THENCE
CONTINUING N89°52'30"W 369.26 FEET ALONG SAID SOUTH LINE; THENCE N00°00'00"E 139.87 FEET; THENCE N16°48'19"E 61.50
FEET; THENCE NORTHEASTERLY 115.79 FEET ALONG A 240.00 FOOT RADIUS CURVE TO THE RIGHT, THE CHORD OF WHICH
BEARS N22°45'39"E 114.67 FEET; THENCE N36°34'54"E 119.94 FEET; THENCE NORTHEASTERLY 111.91 FEET ALONG A 315.00 FOOT
RADIUS CURVE TO THE LEFT, THE CHORD OF WHICH BEARS N22°56'15"E 111.32 FEET; THENCE N10°34'36"E 106.18 FEET; THENCE
N90°00'00"E 206.16 FEET; THENCE S03°08'31"W 609.41 FEET ALONG THE WESTERLY RIGHT-OF-WAY LINE OF 172ND AVENUE TO
THE POINT OF BEGINNING. CONTAINS 4.25 ACRES. SUBJECT TO HIGHWAY RIGHT-OF-WAY FOR HAYES STREET OVER THE MOST
SOUTHERLY 33.00 FEET THEREOF. SUBJECT TO EASEMENTS, RESTRICTIONS AND RIGHTS OF WAY OF RECORD.

AND

PHASE "1" DESCRIPTION: A PARCEL OF LAND LOCATED IN THE E 1/2 OF THE SW 1/4 OF SECTION 33, T8N, R16W, GRAND HAVEN
TOWNSHIP, OTTAWA COUNTY, MICHIGAN DESCRIBED AS:  BEGINNING AT A POINT ON THE SOUTH LINE OF SAID SECTION 33,
WHICH IS N 89°52'30" W, 467.77 FEET FROM THE SOUTH 1/4 CORNER; THENCE CONTINUING N 89°52'30" W, 204.44 FEET TO THE
EASTERLY RIGHT-OF-WAY OF HIGHWAY US-31; THENCE ALONG SAID RIGHT-OF-WAY FOR THE NEXT TWO COURSES, N 48°46'51"
W, 249.23 FEET; THENCE N 22°47'30" W, 110.93 FEET; THENCE  N 62°00'22" E, 410.68 FEET; THENCE N 36°47'21" E, 60.50 FEET;
THENCE  N 90°00'00" E, 19.60 FEET; THENCE N 36°47'21" E, 124.29 FEET; THENCE N 90°00'00" E, 138.49 FEET; THENCE S 10°34'36"
W, 106.18 FEET; THENCE ALONG A 315.00 FOOT RADIUS CURVE TO THE RIGHT (CENTRAL ANGLE = 20°21'19", CHORD DIST. =
111.32 FEET, CHORD BEARING = S 22°56'15" W) FOR 111.91 FEET; THENCE S 36°34'54" W, 119.94 FEET; THENCE ALONG A 240.00
FOOT RADIUS CURVE TO THE LEFT (CENTRAL ANGLE = 27°38'31", CHORD DIST. = 114.67 FEET, CHORD BEARING = S 22°45'39" W)
FOR 114.67'; THENCE S 16°48'19" W, 61.50 FEET; THENCE S 00°00'00" E, 139.87 FEET TO THE POINT OF BEGINNING.  CONTAINING
4.365 ACRES. SUBJECT TO THE RIGHT-OF-WAY OF HAYES ROAD OVER THE SOUTHERLY 33 FEET THEREOF.

AND

"OPEN SPACE" DESCRIPTION: A PARCEL OF LAND LOCATED IN THE E 1/2 OF THE SW 1/4 OF SECTION 33, T8N, R16W, GRAND
HAVEN TOWNSHIP, OTTAWA COUNTY, MICHIGAN DESCRIBED AS:  COMMENCING AT THE SOUTH 1/4 CORNER OF SAID SECTION
33; THENCE N 89°52'30" W, 672.21 FEET TO THE EASTERLY RIGHT-OF-WAY OF HIGHWAY US-31; THENCE ALONG SAID
RIGHT-OF-WAY FOR THE NEXT TWO COURSES, N 48°46'51" W, 249.23 FEET; THENCE N 22°47'30" W, 110.93' TO THE POINT OF
BEGINNING; THENCE CONTINUING ON SAID COURSE 283.35 FEET; THENCE N 81°15'55" E 604.50 FEET; THENCE S 36°47'21" W,
124.29 FEET; THENCE S 90°00'00" W, 19.60 FEET; THENCE S 36°47'21" W, 60.50 FEET; THENCE S 62°00'22" W, 410.68 FEET TO THE
POINT OF BEGINNING. CONTAINING 2.157 ACRES. SUBJECT TO THE RIGHT-OF-WAY OF HAYES ROAD OVER THE SOUTHERLY 33
FEET THEREOF.

N90°00'00"E
19.60'
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60.50'

OPEN
SPACE
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13.35' N81°15'44"E    604.50'
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SCALE: 1" = 60'
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BENCHMARK #61 ELEV.= 603.01 (NAVD88)
SET RAILROAD SPIKE IN POWER POLE, POLE IS 90'± WEST OF 172ND AVENUE AND 77'± S. OF THE NORTH
PROPERTY LINE.

BENCHMARK #63 ELEV.= 601.90 (NAVD88)
RAILROAD SPIKE IN NORTHWEST SIDE OF 14" TREE LOCATED 4' NORTH OF NORTH PROPERTY LINE AND
547'± WEST OF 172ND AVENUE.

BENCHMARK #1354 ELEV.= 600.61 (NAVD88)
TOP OF LARGEST PUMPER NOZZLE ON HYDRANT LOCATED AT THE NORTHEAST CORNER OF HAYES
STREET & 172ND AVENUE.

BENCHMARK #1652 ELEV.= 600.17 (NAVD88)
TOP OF LARGEST PUMPER NOZZLE ON HYDRANT LOCATED ON THE WEST SIDE OF THE DRIVE LOCATED
ON THE SOUTH SIDE OF HAYES STREET (SOUTH OF SITE).
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SCALE: 1" = 40'
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172nd AVENUE

US 31 (NORTH BOUND)

PUD BOUNDARY

VINCENT DRAIN
EXTENSION

BRUSH LINE

BRUSH LINE

DECIDUOUS TREE

EVERGREEN TREE

WETLAND BOUNDARY

BRUSH LINE

WETLAND AREA

NON-PROTECTED TREE
TO BE REMOVED

PROTECTED TREE TO BE
REMOVED

PROTECTED TREE
FENCING

LEGEND

CONSTRUCTION ZONE (LIMITS OF GRADING)

CONSTRUCTION ZONE (LIMITS OF GRADING)

NOTES:
1. ENSURE FENCING IS INSTALLED TO PREVENT REMOVAL OF TREES OUTSIDE THE

CONSTRUCTION ZONE. FENCING SHALL EXTEND 10' BEYOND THE DRIP LINE OF THE
TREE CANOPY.

2. TREES WERE MEASURED AT DIAMETER BREAST HEIGHT (D.B.H.)
3. PROTECTED TREES BOTH IN AND WITHIN 10' OF CONSTRUCTION ZONE (8" OR

GREATER D.B.H.) = 39 TREES
4. PROTECTED TREES PROPOSED TO BE REMOVED WITHIN CONSTRUCTION ZONE (8"

OR GREATER D.B.H.) = 24
5. WHERE PRACTICAL, EXISTING TREES THAT ARE IN GOOD HEALTH AND ABOVE 3" IN

CALIPER ALONG THE FRONTAGE SHALL BE PRESERVED

2'-6"

2'-6"

3'-0"

8'-0"

ZONE - PER CONSTRUCTION DRAWINGS

ALL TREE PROTECTION SHALL BE INSTALLED BY THE CONTRACTOR AND APPROVED BY
THE OWNER PRIOR TO COMMENCEMENT OF DEMOLITION AND NEW CONSTRUCTION

2"x6" HORIZONTAL
BOARD

4"x4" POSTS SPACED
8' O.C. OR AS SHOWN
ON PLANS

5' WELDED WIRE FENCE
STAPLED TO BOARDS

GRADE

3'-0"

TREE PROTECTION FENCING DETAIL
N.T.S.
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PROPOSED WETLAND LINE
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EXISTING BRUSH AND OVERGROWTH TO BE REMOVED
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NOTES:
1. PROPOSED ZONING ORDINANCE DEPARTURES:

A. ADDITIONAL READER BOARD SIGN
B. USE OF WETLAND AS CONTINUOUS LANDSCAPE BUFFER

2. THE SPEEDWAY SITE (PHASE 1) WILL BE DEVELOPED & BUILT IN 2015. THE REMAINING USES IN PHASE 2
WILL BE DEVELOPED BASED ON MARKET DEMAND.

3. THE PROPOSED ACCESS ROAD BETWEEN 172nd & HAYES WILL BE PRIVATE & WILL BE PROVIDED WITH
A 40' WIDE INGREE/EGRESS EASEMENT WITH A SHARED MAINTENANCE AGREEMENT BETWEEN
OWNERS OF PHASE 1 AND PHASE 2.

4. TOTAL LAND AREA OF PUD = 10.78 ACRES
5. OPEN SPACE = 2.16 ACRES
6. GROSS FLOOR AREA OF PHASE 1 = 4,608 SQ.FT.
7. USABLE FLOOR AREA OF PHASE 1 = 3,600 SQ.FT.
8. CONVENIENCE STORE (PHASE 1)

A. ALCOHOLIC BEVERAGES = NO
B. FOOD PREPARED ON SITE = YES
C. PROPOSED HOURS OF OPERATION = 24/7

9. APPROXIMATELY 10,000 CU. YD. OF SAND FILL WILL BE BROUGHT INTO THE SITE TO RAISE THE SITE
GRADE. (APPROX. 5,000 CU.YD. ON EACH PHASE 1 AND PHASE 2)

10 STORMWATER FROM THE ENTIRE PUD WILL BE COLLECTED IN AN ENCLOSED PIPE SYSTEM &
DISCHARGED TO VINCENT DRAIN EXTENSION AFTER PASSING THROUGH A STORMWATER QUALITY
UNIT.
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27725 Stansbury Boulevard, Suite 150 
Farmington Hills, MI 48334 

P: 248.536.0080 
F: 248.536.0079 

Grand Haven Speedway TIA FINAL Memo 6-26-15  www.fveng.com 

 VIA EMAIL 

To: 
Mr. Kevin Coughlin 
exp US Services, Inc. 

From: 
Michael J. Labadie, PE 
Steven J. Russo, E.I.T. 
Fleis & VandenBrink  

Date: June 26, 2015 

Re: 
Proposed Speedway Gas Station 
Grand Haven Township, Michigan 
Traffic Impact Assessment 

 
Introduction  
 
This memorandum presents the results of a Traffic Impact Assessment (TIA) for the proposed Speedway 
fueling station in Grand Haven Township, Michigan.  The project site is located on the northwest corner of the 
Hayes Street & 172

nd
 Avenue intersection and is currently vacant.  The proposed development plans include 

a new Speedway fueling station to include 14 gasoline fueling positions, 3 diesel fueling positions, and a 
4,608 square feet (SF) convenience store.  Site access is proposed via one driveway to Hayes Street aligned 
with the Goodrich Grand Haven Theater Drive and one driveway to 172

nd
 Avenue.  Hayes Street and 172

nd
 

Avenue are under the jurisdiction of the Ottawa County Road Commission (OCRC). 
 
Grand Haven Township has required a TIA to evaluate traffic operations with the proposed project.  This TIA 
has been completed to identify the impacts (if any) of this project on the following study intersections: 
 

• US-31 & Hayes Street,  

• Hayes Street & 172
nd

 Avenue,  

• Comstock Street & 172
nd

 Avenue,  

• The proposed site access points.   
 

The scope of this study was developed based on Fleis & VandenBrink’s (F&V) knowledge of the study area, 
discussions with the OCRC, understanding of the development program, accepted traffic engineering 
practice, and methodologies published by the Institute of Transportation Engineers (ITE).  The study analyses 
were completed using Synchro and SimTraffic, Version 9 traffic analysis software.   
 
Data Collection 
 
Existing weekday traffic volume data were collected by F&V subconsultant Traffic Data Collection, Inc. (TDC) 
on February 10 and March 24, 2015.  Vehicular turning movement counts were collected at the study 
intersections during the AM (7:00 AM to 9:00 AM) and PM (4:00 PM to 6:00 PM) peak periods.  Additionally, 
hourly 24-hour approach volumes were collected at the intersection of Hayes Street & 172

nd
 Avenue and 

utilized for a signal warrant evaluation.  Lastly, F&V also collected an inventory of existing lane use, traffic 
controls and obtained existing traffic signal timing information from the Michigan Department of Transportation 
(MDOT) and (OCRC).  The applicable data referenced in this memorandum are attached.  
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Existing Conditions 
 
The existing AM and PM peak hour traffic volumes were identified based on the data collected.  Existing peak 
hour vehicle delays and Levels of Service (LOS) were calculated at the study intersections based on the 
existing lane use and traffic control shown on the attached Figure 1, the existing peak hour traffic volumes 
shown on the attached Figure 2, and the methodologies presented in the Highway Capacity Manual, 2010 
(HCM).  Typically, LOS D is considered acceptable, with LOS A representing minimal delay, and LOS F 
indicating failing conditions.  Additionally, SimTraffic network simulations were reviewed to evaluate network 
operations and vehicle queues.  The results of the existing conditions analysis are attached and summarized 
in Table 1.   
 
In order to accurately replicate field conditions of the US-31 Michigan Boulevard configuration, US-31 was 
modeled as two parallel, one-way links connected by Hayes Street.  This results in the intersection of US-31 
& Hayes Street being represented by two individual signalized intersections (one for each direction of travel 
along US-31) which must then be clustered, or grouped, together as they functionally operate using the same 
controller.  The clustering of intersections is not currently supported by the HCM 2010, therefore for analysis 
purposes the HCM 2000 was utilized for the intersection of US-31 & Hayes Street.   
 

  
 

Table 1

Existing Intersection Operations

Delay Delay

Intersection Control Approach (s/veh) LOS (s/veh) LOS

1.  US-31 Signalized EB 31.5 C 29.3 C

& Hayes Street WB 23.9 C 25.3 C

NB 10.4 B 12.1 B

SB 14.6 B 10.7 B

East Overall 13.0 B 9.1 A

West Overall 11.5 B 14.0 B

2.  Comstock Street Signalized EB 14.5 B 16.2 B

& 172nd Avenue WB 16.1 B 15.3 B

NB 12.5 B 13.8 B

SB 12.4 B 13.7 B

Overall 14.5 B 14.9 B

3.  Hayes Street STOP EB 10.9 B 9.6 A

& 172nd Avenue (All-Way) WB 10.4 B 11.3 B

NB 9.7 A 9.5 A

SB 9.8 A 10.2 B

Overal 10.4 B 10.4 B

4.  Hayes Street STOP EB

& Goodrich Theaters (Minor) WB LT 7.9 A 7.4 A

Drive NB 11.4 B 10.1 B

AM Peak PM Peak

Free Free
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The results of the existing conditions analysis indicate that all study intersection approaches and movements 
currently operate acceptably at a LOS C or better during both peak periods.  Additionally, review of network 
simulations indicates acceptable traffic operations and vehicle queues which are acceptably processed.  
 
Signal Warrant Evaluation 
 
At the request of OCRC, a signal warrant evaluation was completed at the intersection of Hayes Street & 
172

nd
 Avenue.  This signal warrant evaluation was completed based on the standards and guidelines 

published in the 2011 Michigan Manual on Uniform Traffic Control Devices (MMUTCD).  Review of the traffic 
signal warrants outlined in Chapter 4C of the manual indicate that Warrants 1, 2, and 7 should be evaluated 
for this location and Warrants 3 through 6, 8, and 9 are not applicable.  
 
Warrant 1 
 
According to the MMUTCD, Condition A is intended for application at locations where a large volume of 
intersecting traffic is the principal reason to consider installing a traffic control signal.  Condition B is intended 
for application where Condition A is not satisfied and where the traffic volume on the major street is so heavy 
that traffic on a minor intersecting street suffers excessive delay or conflict in entering or crossing the major 
street.  It is intended that Warrant 1 be treated as a single warrant, where Warrant 1 is satisfied if either 
Conditions A or B are met.  
 
The MMUTCD also indicates an option to evaluate the warrant based on threshold volumes which are 70% of 
the standard warranting volumes if the posted speed limit on the major street exceeds 40 mph.  As the speed 
limit on Hayes Street is 45 mph, the 70% factor may be used.  In this case, Condition A is met for 3 hours and 
Condition B is met for 0 hours.  Therefore, Warrant 1 is not met.  
 
Warrant 2 
 
The Four-Hour signal warrant conditions are intended to be applied where the volume of intersecting traffic is 
the principal reason to consider installing a traffic control signal.  The need for a signal shall be considered if 
for each of any four hours of an average day, the approach volumes fall above the applicable curve on Figure 
4C-1.  For this location, the 70% volume factor may be considered (Figure 4C-2) due to the posted 45 mph 
speed limit on  Hayes Street.   
 
Analysis of the standards of this warrant with application of the 70% factor indicates that the intersection 
approach volumes do not fall above the applicable curve for any hours of the day.  Therefore, Warrant 2 is 
not met.   
 
Warrant 7 
 
The Crash Experience signal warrant conditions are intended for application where the severity and frequency 
of crashes are the principal reason to consider installing a traffic control signal.  F&V obtained data for 
reported crashes for the most recent available 3 years (2011 to 2013) from the Michigan Traffic Crash Facts 
(MTCF) website.  Review of the crash data indicates two crashes occurred at the intersection in the three 
year period for an average crash rate of 0.67.  Both accidents at the intersection were rear-ending collisions 
and resulted in Property Damage Only (PDO).   
 
Additionally, a third accident was reported at the Goodrich Grand Haven Theater Drive just south of the 
intersection along 172

nd
 Avenue.  This crash was an angled accident and resulted in PDO.  The reported 

crash experience does not meet the criteria to consider installing a traffic signal.  Therefore, Warrant 7 is not 
met.  Furthermore, the crash data do not indicate a crash pattern that would be correctable by traffic signal 
control.   
 
Background Conditions 
 
As this development is planned to be complete and occupied within the next year, future traffic growth is 
forecast for the study area.  However, it is also important to account for traffic that will be generated by any 
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potential background developments within the study area.  F&V recently completed a TIA for a proposed 
Flagstar Bank development on the southeast corner of the US-31 & Hayes Street intersection.  Therefore, 
background conditions without the proposed development were evaluated with the additional traffic 
generated by the proposed Flagstar Bank. 
 
Background peak hour vehicle delays and LOS were calculated at the study intersections based on the 
existing lane use and traffic control shown on the attached Figure 1, the background traffic volumes shown on 
the attached Figure 3, and the methodologies presented in the HCM.  The results of the analysis of 
background conditions are attached and presented in Table 2.  The background conditions results indicate no 
significant increase in vehicle delay and no change in LOS as compared to the results summarized in Table 1.     
 

 
 
Site Trip Generation and Assignment 
 
The number of AM and PM peak hour vehicle trips that would be generated by the proposed Speedway 
fueling station was forecast based on data published by the Institute of Transportation Engineers (ITE) in Trip 
Generation, 9

th
 Edition and the Trip Generation Handbook, 2

nd
 Edition.   

 
As is typical of fueling stations, a portion of the site-generated trips are already present on the adjacent road 
network and are interrupted to visit the site.  These trips are known as “pass-by” trips and account for a 
percentage of the total site-generated traffic.  Pass-by trips result in turning movements at the site driveways, 

Table 2

Background Intersection Operations

Delay Delay

Intersection Control Approach (s/veh) LOS (s/veh) LOS

1.  US-31 Signalized EB 31.8 C 29.2 C

& Hayes Street WB 24.3 C 25.8 C

NB 10.3 B 12.1 B

SB 14.8 B 10.9 B

East Overall 13.2 B 9.2 A

West Overall 11.7 B 14.2 B

2.  Comstock Street Signalized EB 14.5 B 16.2 B

& 172nd Avenue WB 16.1 B 15.3 B

NB 12.5 B 13.8 B

SB 12.4 B 13.7 B

Overall 14.5 B 14.9 B

3.  Hayes Street STOP EB 10.9 B 9.6 A

& 172nd Avenue (All-Way) WB 10.5 B 11.4 B

NB 9.8 A 9.5 A

SB 9.9 A 10.2 B

Overal 10.5 B 10.4 B

4.  Hayes Street STOP EB

& Goodrich Theaters (Minor) WB LT 8 A 7.5 A

Drive NB 11.6 B 10.4 B

AM Peak PM Peak

Free Free
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but do not increase traffic volumes on the adjacent road network.  The site trip generation forecast is shown in 
Table 3.   
  

 
 
The vehicle trips that would be generated by the proposed fueling station were assigned to the study road 
network based on existing peak hour traffic patterns, local population density within the development area, the 
proposed site access plan, and the methodologies published by ITE.  This methodology indicates that pass-
by trips enter and exit the development in their original direction of travel, while new trips will return to their 
direction of origin.  The assumed distribution of site traffic is summarized in Table 4 and the peak hour site-
generated traffic volumes are shown on the attached Figure 4. 
 

  
 
Future Conditions 
 
The site-generated trip assignments were added to the existing traffic volumes to determine the total future 
peak hour traffic volumes with the proposed development and are shown on the attached Figure 3.  Future 
peak hour vehicle delays and LOS were calculated at the study intersections based on these volumes, the 
existing intersection lane use and traffic control, and the methodologies presented in the HCM.  Additionally, 
SimTraffic simulations were utilized to evaluate network operations and vehicle queues.  The results of the 
future conditions analysis are attached and summarized in Table 4.  
 
The results of the future conditions analysis indicate that the proposed development project would not have a 
significant impact on the study intersections.  Future vehicle delays and LOS as shown in Table 5 would be 
similar to background conditions and any increases in vehicle delay would not be discernable.  Additionally, 
review of network simulations indicates acceptable future traffic operations and significant vehicle queues are 
not observed.   
 
Site access operations were also evaluated under future traffic conditions.  The results of this analysis 
indicate that all approaches and movements at the future site driveways will operate acceptably at a LOS B or 
better during both peak periods.   
 

Table 3

Site Trip Generation 

ITE Average AM Peak Hour PM Peak Hour

Land Use Code Amount Units Daily Traffic In Out Total In Out Total

Gasoline/Service Station 945 17 Pumps 2,767 87 86 173 115 115 230

with Convenience Market

Pass-By 1,633 54 53 107 64 65 129

New Trips 1,134 33 33 66 51 50 101

62% AM, 56%PM

Table 4
Site Trip Distribution

To / From via AM / PM From To AM PM

North US-31 45% East West 25% 30%
North 172nd Avenue 10% West East 40% 15%
South US-31 30% North South 15% 30%
South 172nd Avenue 5% South North 20% 25%
East Hayes Street 5% 100% 100%
West Hayes Street 5%

100%

New Trips Pass-By
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Driveway Turn Lane Warrants 
 
In order to determine the configuration of the proposed site driveway intersections with Hayes Street and 
172

nd
 Avenue, OCRC warrants for right and left turn lanes were evaluated.  Based on OCRC standards, 

MDOT Traffic & Safety Notes 604A and 605A were utilized for this evaluation.  At the proposed site driveway 
to 172

nd
 Avenue neither a right turn lane nor taper are required, while a two-way left-turn lane (TWLTL) 

currently exists to facilitate ingress left turns.  At the Hayes Street neither a left turn lane nor right turn lane 
are required.    
 
Conclusions 
 
The conclusions of this Traffic Impact Assessment are as follows: 
 

Table 5

Future Intersection Operations

Delay Delay

Intersection Control Approach (s/veh) LOS (s/veh) LOS

1.  US-31 Signalized EB 32.0 C 28.9 C

& Hayes Street WB 25.8 C 29.7 C

NB 10.3 B 12.2 B

SB 15.3 B 11.5 B

East Overall 12.1 B 15.3 B

West Overall 13.6 B 9.7 A

2.  Comstock Street Signalized EB 14.5 B 16.2 B

& 172nd Avenue WB 16.1 B 15.3 B

NB 12.5 B 13.9 B

SB 12.5 B 13.8 B

Overall 14.5 B 15.0 B

3.  Hayes Street STOP EB 11.0 B 9.6 A

& 172nd Avenue (All-Way) WB 10.6 B 11.5 B

NB 9.8 A 9.6 A

SB 9.9 A 10.3 B

Overal 10.5 B 10.5 B

4.  Hayes Street STOP EB LT 7.8 A 7.9 A

& Goodrich Theaters (Minor) WB LT 7.9 A 7.5 A

Drive / Site Drive NB 13.4 B 12.1 B

SB 12.1 B 10.5 B

5.  172nd Avenue STOP EB 9.9 A 10.2 B

& Site Drive (Minor) NB LT 7.6 A 7.7 A

SB

AM Peak PM Peak

Free Free
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1. Currently, all study intersection approaches and movements operate acceptably at a LOS D or better 
during both peak periods.  

2. Background conditions without the proposed Speedway were evaluated based on additional traffic 
generated by the proposed Flagstar Bank on the southeast corner of the US-31 & Hayes Street 
intersection. 

3. Background conditions without the proposed Speedway will be similar to existing conditions.    
4. Future traffic operations with the proposed Speedway will be similar to background conditions and 

minor changes to vehicle delay and LOS will not be discernable. 
5. All future driveway approaches will operate acceptably.   
6. Based on MDOT standards (as referenced by OCRC) neither a left turn lane nor right turn lane are 

required at the proposed site driveways. 
 
Any questions related to this memorandum, study, analyses, and results should be addressed to Fleis & 
VandenBrink. 
 
Attachments: Traffic Volume Data 
 Figures 1-5 
 MMUTCD Warrants 
 Synchro / SimTraffic Results 
 Driveway Warrants 
 
SJR:mjl 
 
 



File Name : TMC_1 US-31 & Hayes
Site Code : TMC_1
Start Date : 2/10/2015
Page No : 1

Project: Grand Haven Flagstar Study
Location:  US-31 & Hayes Street
Weather: Sunny, Clear, Tmep., 20's
Count By: Miovision Video SCU_2Z4 & 3DQ

Groups Printed- Pass Cars - Single Units - Heavy Trucks - Ped
US Hwy. 31

Southbound
Hayes Street
Westbound

US Hwy. 31
Northbound

Hayes Street
Eastbound

Start Time Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Int. Total
07:00 AM 9 290 0 0 299 17 7 0 0 24 23 208 0 0 231 3 7 0 0 10 564

07:15 AM 5 383 0 0 388 37 5 0 0 42 19 239 0 0 258 11 10 0 0 21 709

07:30 AM 7 365 0 0 372 44 10 0 0 54 34 257 0 0 291 9 26 0 0 35 752

07:45 AM 7 245 0 0 252 15 3 0 0 18 60 249 0 0 309 6 22 0 0 28 607

Total 28 1283 0 0 1311 113 25 0 0 138 136 953 0 0 1089 29 65 0 0 94 2632

08:00 AM 9 206 0 0 215 16 6 0 0 22 33 173 0 0 206 5 12 0 0 17 460

08:15 AM 4 196 0 0 200 15 16 0 0 31 28 185 0 0 213 2 17 0 0 19 463

08:30 AM 10 175 0 0 185 17 11 0 0 28 15 190 0 0 205 3 13 0 0 16 434

08:45 AM 6 152 0 0 158 18 11 1 0 30 16 185 0 0 201 4 7 0 0 11 400

Total 29 729 0 0 758 66 44 1 0 111 92 733 0 0 825 14 49 0 0 63 1757

**** BREAK ****

04:00 PM 16 255 0 0 271 47 22 0 0 69 15 237 0 0 252 3 7 0 0 10 602

04:15 PM 11 199 0 0 210 30 23 0 0 53 17 257 0 0 274 0 2 0 0 2 539

04:30 PM 16 208 0 0 224 30 14 0 0 44 14 250 0 0 264 1 3 0 0 4 536

04:45 PM 10 241 0 0 251 16 16 0 0 32 18 263 0 0 281 1 2 0 0 3 567

Total 53 903 0 0 956 123 75 0 0 198 64 1007 0 0 1071 5 14 0 0 19 2244

05:00 PM 21 270 0 0 291 42 22 0 0 64 13 291 0 0 304 7 6 0 0 13 672

05:15 PM 15 308 0 0 323 34 18 1 0 53 15 323 0 0 338 10 10 0 0 20 734

05:30 PM 12 242 0 0 254 10 15 0 0 25 19 352 0 0 371 10 13 0 0 23 673

05:45 PM 16 204 0 0 220 12 12 0 0 24 10 309 0 0 319 6 8 0 0 14 577

Total 64 1024 0 0 1088 98 67 1 0 166 57 1275 0 0 1332 33 37 0 0 70 2656

Grand Total 174 3939 0 0 4113 400 211 2 0 613 349 3968 0 0 4317 81 165 0 0 246 9289
Apprch % 4.2 95.8 0 0 65.3 34.4 0.3 0 8.1 91.9 0 0 32.9 67.1 0 0

Total % 1.9 42.4 0 0 44.3 4.3 2.3 0 0 6.6 3.8 42.7 0 0 46.5 0.9 1.8 0 0 2.6
Pass Cars 167 3674 0 0 3841 357 210 1 0 568 302 3807 0 0 4109 77 160 0 0 237 8755

% Pass Cars 96 93.3 0 0 93.4 89.2 99.5 50 0 92.7 86.5 95.9 0 0 95.2 95.1 97 0 0 96.3 94.3
Single Units 6 85 0 0 91 9 1 1 0 11 18 65 0 0 83 4 5 0 0 9 194

% Single Units 3.4 2.2 0 0 2.2 2.2 0.5 50 0 1.8 5.2 1.6 0 0 1.9 4.9 3 0 0 3.7 2.1
Heavy Trucks 1 180 0 0 181 34 0 0 0 34 29 96 0 0 125 0 0 0 0 0 340
% Heavy Trucks 0.6 4.6 0 0 4.4 8.5 0 0 0 5.5 8.3 2.4 0 0 2.9 0 0 0 0 0 3.7

Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Comments: Traffic study conducted during atypical weekday (Tuesday) from 7:00-9:00 AM morning & 4:00-6:00 PM afternoon peak hours & while school 
was in session. Signalized intersection with push button ped. signals for south leg only.  US Hwy 31 is a divided highway  with left turns prohibited for all 
approch legs.  VCU scout camera located at NW & SE quadrants. 

Traffic Data Collection, TDC
7504 Sawgrass Drive, Washington, MI 48094 Ph. (586) 786-5407

Traffic Study  Performed For:
Fleis Vandenbrink 



File Name : TMC_1 US-31 & Hayes
Site Code : TMC_1
Start Date : 2/10/2015
Page No : 2

Project: Grand Haven Flagstar Study
Location:  US-31 & Hayes Street
Weather: Sunny, Clear, Tmep., 20's
Count By: Miovision Video SCU_2Z4 & 3DQ

Traffic Data Collection, TDC
7504 Sawgrass Drive, Washington, MI 48094 Ph. (586) 786-5407

Traffic Study  Performed For:
Fleis Vandenbrink 



File Name : TMC_1 US-31 & Hayes
Site Code : TMC_1
Start Date : 2/10/2015
Page No : 3

Project: Grand Haven Flagstar Study
Location:  US-31 & Hayes Street
Weather: Sunny, Clear, Tmep., 20's
Count By: Miovision Video SCU_2Z4 & 3DQ

US Hwy. 31
Southbound

Hayes Street
Westbound

US Hwy. 31
Northbound

Hayes Street
Eastbound

Start Time Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 12:30 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 9 290 0 299 17 7 0 24 23 208 0 231 3 7 0 10 564
07:15 AM 5 383 0 388 37 5 0 42 19 239 0 258 11 10 0 21 709
07:30 AM 7 365 0 372 44 10 0 54 34 257 0 291 9 26 0 35 752
07:45 AM 7 245 0 252 15 3 0 18 60 249 0 309 6 22 0 28 607

Total Volume 28 1283 0 1311 113 25 0 138 136 953 0 1089 29 65 0 94 2632
% App. Total 2.1 97.9 0 81.9 18.1 0 12.5 87.5 0 30.9 69.1 0

PHF .778 .837 .000 .845 .642 .625 .000 .639 .567 .927 .000 .881 .659 .625 .000 .671 .875
Pass Cars 27 1217 0 1244 99 25 0 124 122 888 0 1010 27 65 0 92 2470

% Pass Cars 96.4 94.9 0 94.9 87.6 100 0 89.9 89.7 93.2 0 92.7 93.1 100 0 97.9 93.8
Single Units 1 28 0 29 2 0 0 2 7 33 0 40 2 0 0 2 73

% Single Units 3.6 2.2 0 2.2 1.8 0 0 1.4 5.1 3.5 0 3.7 6.9 0 0 2.1 2.8
Heavy Trucks 0 38 0 38 12 0 0 12 7 32 0 39 0 0 0 0 89

% Heavy Trucks 0 3.0 0 2.9 10.6 0 0 8.7 5.1 3.4 0 3.6 0 0 0 0 3.4
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, TDC
7504 Sawgrass Drive, Washington, MI 48094 Ph. (586) 786-5407

Traffic Study  Performed For:
Fleis Vandenbrink 



File Name : TMC_1 US-31 & Hayes
Site Code : TMC_1
Start Date : 2/10/2015
Page No : 4

Project: Grand Haven Flagstar Study
Location:  US-31 & Hayes Street
Weather: Sunny, Clear, Tmep., 20's
Count By: Miovision Video SCU_2Z4 & 3DQ

US Hwy. 31
Southbound

Hayes Street
Westbound

US Hwy. 31
Northbound

Hayes Street
Eastbound

Start Time Rgt Thru Left
App.
Total

Rgt Thru Left
App.
Total

Rgt Thru Left
App.
Total

Rgt Thru Left
App.
Total

Int. Total

Peak Hour Analysis From 12:45 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 21 270 0 291 42 22 0 64 13 291 0 304 7 6 0 13 672
05:15 PM 15 308 0 323 34 18 1 53 15 323 0 338 10 10 0 20 734
05:30 PM 12 242 0 254 10 15 0 25 19 352 0 371 10 13 0 23 673
05:45 PM 16 204 0 220 12 12 0 24 10 309 0 319 6 8 0 14 577

Total Volume 64 1024 0 1088 98 67 1 166 57 1275 0 1332 33 37 0 70 2656
% App. Total 5.9 94.1 0 59 40.4 0.6 4.3 95.7 0 47.1 52.9 0

PHF .762 .831 .000 .842 .583 .761 .250 .648 .750 .906 .000 .898 .825 .712 .000 .761 .905
Pass Cars 63 977 0 1040 94 67 0 161 51 1256 0 1307 33 37 0 70 2578

% Pass Cars 98.4 95.4 0 95.6 95.9 100 0 97.0 89.5 98.5 0 98.1 100 100 0 100 97.1
Single Units 0 11 0 11 0 0 1 1 1 8 0 9 0 0 0 0 21

% Single Units 0 1.1 0 1.0 0 0 100 0.6 1.8 0.6 0 0.7 0 0 0 0 0.8
Heavy Trucks 1 36 0 37 4 0 0 4 5 11 0 16 0 0 0 0 57

% Heavy Trucks 1.6 3.5 0 3.4 4.1 0 0 2.4 8.8 0.9 0 1.2 0 0 0 0 2.1
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, TDC
7504 Sawgrass Drive, Washington, MI 48094 Ph. (586) 786-5407

Traffic Study  Performed For:
Fleis Vandenbrink 



File Name : TMC_1 172nd&Comstock_3-24-15
Site Code : TMC_1
Start Date : 3/24/2015
Page No : 1

Project: City of Grand Haven
Location: 172nd Ave.  & Comstock St.
Weather: Cloudy, 30's
Count By:  Video SCU 24L

Groups Printed- Pass Cars - Single Units - Heavy Trucks - Ped
172nd Ave.

Southbound
Comstock Street

Westbound
172nd Ave.
Northbound

Comstock Street
Eastbound

Start Time Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Int. Total
07:00 AM 6 12 6 0 24 6 34 5 0 45 0 3 7 0 10 4 34 6 0 44 123

07:15 AM 11 9 5 0 25 10 58 3 0 71 2 4 5 0 11 18 28 1 0 47 154

07:30 AM 5 16 6 0 27 9 48 2 0 59 3 14 2 0 19 20 33 2 0 55 160

07:45 AM 4 34 2 0 40 13 32 6 0 51 1 11 3 0 15 32 38 3 0 73 179

Total 26 71 19 0 116 38 172 16 0 226 6 32 17 0 55 74 133 12 0 219 616

08:00 AM 5 17 8 0 30 6 16 4 0 26 3 9 5 0 17 15 25 1 0 41 114

08:15 AM 6 17 4 0 27 19 22 1 0 42 1 14 0 0 15 11 14 1 0 26 110

08:30 AM 12 13 6 0 31 10 35 2 1 48 1 15 5 1 22 9 21 1 0 31 132

08:45 AM 8 9 4 0 21 6 20 1 0 27 2 10 5 0 17 13 28 4 0 45 110

Total 31 56 22 0 109 41 93 8 1 143 7 48 15 1 71 48 88 7 0 143 466

**** BREAK ****

04:00 PM 16 43 22 0 81 15 38 2 0 55 6 33 11 0 50 13 58 14 0 85 271

04:15 PM 14 27 17 1 59 13 29 2 0 44 5 32 11 0 48 13 60 20 0 93 244

04:30 PM 10 27 11 0 48 14 29 3 0 46 11 23 20 0 54 16 69 25 0 110 258

04:45 PM 12 22 19 0 53 13 40 1 0 54 3 18 15 0 36 14 68 13 0 95 238

Total 52 119 69 1 241 55 136 8 0 199 25 106 57 0 188 56 255 72 0 383 1011

05:00 PM 15 26 13 0 54 6 35 2 0 43 7 39 21 0 67 9 62 10 0 81 245

05:15 PM 9 28 18 0 55 10 36 1 0 47 6 30 14 0 50 8 88 16 0 112 264

05:30 PM 12 17 13 0 42 8 46 1 1 56 3 20 11 0 34 12 64 15 0 91 223

05:45 PM 17 20 13 0 50 5 34 2 0 41 1 13 8 0 22 13 60 15 1 89 202

Total 53 91 57 0 201 29 151 6 1 187 17 102 54 0 173 42 274 56 1 373 934

**** BREAK ****
Grand Total 162 337 167 1 667 163 552 38 2 755 55 288 143 1 487 220 750 147 1 1118 3027

Apprch % 24.3 50.5 25 0.1 21.6 73.1 5 0.3 11.3 59.1 29.4 0.2 19.7 67.1 13.1 0.1
Total % 5.4 11.1 5.5 0 22 5.4 18.2 1.3 0.1 24.9 1.8 9.5 4.7 0 16.1 7.3 24.8 4.9 0 36.9

Pass Cars 156 332 162 0 650 156 527 35 0 718 51 283 133 0 467 207 722 144 0 1073 2908
% Pass Cars 96.3 98.5 97 0 97.5 95.7 95.5 92.1 0 95.1 92.7 98.3 93 0 95.9 94.1 96.3 98 0 96 96.1
Single Units 4 4 5 0 13 7 12 2 0 21 3 5 2 0 10 5 10 2 0 17 61

% Single Units 2.5 1.2 3 0 1.9 4.3 2.2 5.3 0 2.8 5.5 1.7 1.4 0 2.1 2.3 1.3 1.4 0 1.5 2
Heavy Trucks 2 1 0 0 3 0 13 1 0 14 1 0 8 0 9 8 18 1 0 27 53
% Heavy Trucks 1.2 0.3 0 0 0.4 0 2.4 2.6 0 1.9 1.8 0 5.6 0 1.8 3.6 2.4 0.7 0 2.4 1.8

Ped 0 0 0 1 1 0 0 0 2 2 0 0 0 1 1 0 0 0 1 1 5
% Ped 0 0 0 100 0.1 0 0 0 100 0.3 0 0 0 100 0.2 0 0 0 100 0.1 0.2

Comments: Traffic study conducted during atypical weekday (Tuesday) from 7:00-9:00 AM moring & 4:00-6:00 PM afternoon peak hours while school was 
in session. Signalized intersection with ped. signals for east & south legs, no push buttons. 

Traffic Data Collection, TDC
7504 Sawgrass Drive, Washington, MI 48094 Ph. (586) 786-5407

Traffic Study  Performed For:
Fleis & Vandenbrink



File Name : TMC_1 172nd&Comstock_3-24-15
Site Code : TMC_1
Start Date : 3/24/2015
Page No : 2

Project: City of Grand Haven
Location: 172nd Ave.  & Comstock St.
Weather: Cloudy, 30's
Count By:  Video SCU 24L

Traffic Data Collection, TDC
7504 Sawgrass Drive, Washington, MI 48094 Ph. (586) 786-5407

Traffic Study  Performed For:
Fleis & Vandenbrink



File Name : TMC_1 172nd&Comstock_3-24-15
Site Code : TMC_1
Start Date : 3/24/2015
Page No : 3

Project: City of Grand Haven
Location: 172nd Ave.  & Comstock St.
Weather: Cloudy, 30's
Count By:  Video SCU 24L

172nd Ave.
Southbound

Comstock Street
Westbound

172nd Ave.
Northbound

Comstock Street
Eastbound

Start Time Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 12:30 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 6 12 6 24 6 34 5 45 0 3 7 10 4 34 6 44 123
07:15 AM 11 9 5 25 10 58 3 71 2 4 5 11 18 28 1 47 154
07:30 AM 5 16 6 27 9 48 2 59 3 14 2 19 20 33 2 55 160
07:45 AM 4 34 2 40 13 32 6 51 1 11 3 15 32 38 3 73 179

Total Volume 26 71 19 116 38 172 16 226 6 32 17 55 74 133 12 219 616
% App. Total 22.4 61.2 16.4 16.8 76.1 7.1 10.9 58.2 30.9 33.8 60.7 5.5

PHF .591 .522 .792 .725 .731 .741 .667 .796 .500 .571 .607 .724 .578 .875 .500 .750 .860
Pass Cars 26 71 18 115 37 160 15 212 3 32 14 49 70 125 11 206 582

% Pass Cars 100 100 94.7 99.1 97.4 93.0 93.8 93.8 50.0 100 82.4 89.1 94.6 94.0 91.7 94.1 94.5
Single Units 0 0 1 1 1 6 0 7 2 0 1 3 2 3 0 5 16

% Single Units 0 0 5.3 0.9 2.6 3.5 0 3.1 33.3 0 5.9 5.5 2.7 2.3 0 2.3 2.6
Heavy Trucks 0 0 0 0 0 6 1 7 1 0 2 3 2 5 1 8 18

% Heavy Trucks 0 0 0 0 0 3.5 6.3 3.1 16.7 0 11.8 5.5 2.7 3.8 8.3 3.7 2.9
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, TDC
7504 Sawgrass Drive, Washington, MI 48094 Ph. (586) 786-5407

Traffic Study  Performed For:
Fleis & Vandenbrink



File Name : TMC_1 172nd&Comstock_3-24-15
Site Code : TMC_1
Start Date : 3/24/2015
Page No : 4

Project: City of Grand Haven
Location: 172nd Ave.  & Comstock St.
Weather: Cloudy, 30's
Count By:  Video SCU 24L

172nd Ave.
Southbound

Comstock Street
Westbound

172nd Ave.
Northbound

Comstock Street
Eastbound

Start Time Rgt Thru Left
App.
Total

Rgt Thru Left
App.
Total

Rgt Thru Left
App.
Total

Rgt Thru Left
App.
Total

Int. Total

Peak Hour Analysis From 12:45 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 16 43 22 81 15 38 2 55 6 33 11 50 13 58 14 85 271
04:15 PM 14 27 17 58 13 29 2 44 5 32 11 48 13 60 20 93 243
04:30 PM 10 27 11 48 14 29 3 46 11 23 20 54 16 69 25 110 258
04:45 PM 12 22 19 53 13 40 1 54 3 18 15 36 14 68 13 95 238

Total Volume 52 119 69 240 55 136 8 199 25 106 57 188 56 255 72 383 1010
% App. Total 21.7 49.6 28.8 27.6 68.3 4 13.3 56.4 30.3 14.6 66.6 18.8

PHF .813 .692 .784 .741 .917 .850 .667 .905 .568 .803 .713 .870 .875 .924 .720 .870 .932
Pass Cars 49 117 67 233 54 131 6 191 24 105 54 183 53 249 70 372 979

% Pass Cars 94.2 98.3 97.1 97.1 98.2 96.3 75.0 96.0 96.0 99.1 94.7 97.3 94.6 97.6 97.2 97.1 96.9
Single Units 3 1 2 6 1 1 2 4 1 1 0 2 0 3 2 5 17

% Single Units 5.8 0.8 2.9 2.5 1.8 0.7 25.0 2.0 4.0 0.9 0 1.1 0 1.2 2.8 1.3 1.7
Heavy Trucks 0 1 0 1 0 4 0 4 0 0 3 3 3 3 0 6 14

% Heavy Trucks 0 0.8 0 0.4 0 2.9 0 2.0 0 0 5.3 1.6 5.4 1.2 0 1.6 1.4
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, TDC
7504 Sawgrass Drive, Washington, MI 48094 Ph. (586) 786-5407

Traffic Study  Performed For:
Fleis & Vandenbrink



File Name : TMC_2 Hayes & West Site Dw
Site Code : TMC_2
Start Date : 2/10/2015
Page No : 1

Project: Grand Haven Flagstar Study
Location:  US-31 & Hayes Street
Weather: Sunny, Clear, Tmep., 20's
Count By: Miovision Video SCU_24L

Groups Printed- Pass Cars - Single Units - Heavy Trucks - Ped

Southbound
Hayes Street
Westbound

Westerly Site Driveway
Northbound

Hayes Street
Eastbound

Start Time Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Int. Total
07:00 AM 0 0 0 0 0 0 25 0 0 25 0 0 0 0 0 1 27 0 0 28 53

07:15 AM 0 0 0 0 0 0 45 0 0 45 0 0 0 0 0 1 30 0 0 31 76

07:30 AM 0 0 0 0 0 0 53 0 0 53 0 0 0 0 0 0 59 0 0 59 112

07:45 AM 0 0 0 0 0 0 17 0 0 17 0 0 0 0 0 0 81 0 0 81 98

Total 0 0 0 0 0 0 140 0 0 140 0 0 0 0 0 2 197 0 0 199 339

08:00 AM 0 0 0 0 0 0 23 0 0 23 0 0 1 0 1 0 44 0 0 44 68

08:15 AM 0 0 0 0 0 0 28 1 0 29 0 0 0 0 0 1 48 0 0 49 78

08:30 AM 0 0 0 0 0 0 27 0 0 27 0 0 1 0 1 0 27 0 0 27 55

08:45 AM 0 0 0 0 0 0 29 0 0 29 0 0 0 0 0 1 23 0 0 24 53

Total 0 0 0 0 0 0 107 1 0 108 0 0 2 0 2 2 142 0 0 144 254

**** BREAK ****

04:00 PM 0 0 0 0 0 0 73 0 0 73 0 0 0 0 0 1 24 0 0 25 98

04:15 PM 0 0 0 0 0 0 53 0 0 53 0 0 1 1 2 2 22 0 0 24 79

04:30 PM 0 0 0 0 0 0 43 1 0 44 0 0 0 0 0 0 30 0 0 30 74

04:45 PM 0 0 0 0 0 0 36 0 0 36 0 0 1 0 1 0 24 0 0 24 61

Total 0 0 0 0 0 0 205 1 0 206 0 0 2 1 3 3 100 0 0 103 312

05:00 PM 0 0 0 0 0 0 60 2 0 62 1 0 1 0 2 2 17 0 0 19 83

05:15 PM 0 0 0 0 0 0 45 0 0 45 0 0 2 0 2 0 23 0 0 23 70

05:30 PM 0 0 0 0 0 0 29 1 0 30 1 0 1 0 2 0 32 0 0 32 64

05:45 PM 0 0 0 0 0 0 29 0 0 29 0 0 0 0 0 1 17 0 0 18 47

Total 0 0 0 0 0 0 163 3 0 166 2 0 4 0 6 3 89 0 0 92 264

Grand Total 0 0 0 0 0 0 615 5 0 620 2 0 8 1 11 10 528 0 0 538 1169
Apprch % 0 0 0 0 0 99.2 0.8 0 18.2 0 72.7 9.1 1.9 98.1 0 0

Total % 0 0 0 0 0 0 52.6 0.4 0 53 0.2 0 0.7 0.1 0.9 0.9 45.2 0 0 46
Pass Cars 0 0 0 0 0 0 566 5 0 571 2 0 8 0 10 9 484 0 0 493 1074

% Pass Cars 0 0 0 0 0 0 92 100 0 92.1 100 0 100 0 90.9 90 91.7 0 0 91.6 91.9
Single Units 0 0 0 0 0 0 13 0 0 13 0 0 0 0 0 0 15 0 0 15 28

% Single Units 0 0 0 0 0 0 2.1 0 0 2.1 0 0 0 0 0 0 2.8 0 0 2.8 2.4
Heavy Trucks 0 0 0 0 0 0 36 0 0 36 0 0 0 0 0 1 29 0 0 30 66
% Heavy Trucks 0 0 0 0 0 0 5.9 0 0 5.8 0 0 0 0 0 10 5.5 0 0 5.6 5.6

Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1
% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 100 9.1 0 0 0 0 0 0.1

Comments: Traffic study conducted during atypical weekday (Tuesday from 7:00-9:00 AM morning & 4:00-6:00 PM afternoon peak hours & while school 
was in session. Non-signalized intersection. Video SCU scout camera located within SW quadrant. 

Traffic Data Collection, TDC
7504 Sawgrass Drive, Washington, MI 48094 Ph. (586) 786-5407

Traffic Study  Performed For:
Fleis Vandenbrink 



File Name : TMC_2 Hayes & West Site Dw
Site Code : TMC_2
Start Date : 2/10/2015
Page No : 2

Project: Grand Haven Flagstar Study
Location:  US-31 & Hayes Street
Weather: Sunny, Clear, Tmep., 20's
Count By: Miovision Video SCU_24L

Traffic Data Collection, TDC
7504 Sawgrass Drive, Washington, MI 48094 Ph. (586) 786-5407

Traffic Study  Performed For:
Fleis Vandenbrink 



File Name : TMC_2 Hayes & West Site Dw
Site Code : TMC_2
Start Date : 2/10/2015
Page No : 3

Project: Grand Haven Flagstar Study
Location:  US-31 & Hayes Street
Weather: Sunny, Clear, Tmep., 20's
Count By: Miovision Video SCU_24L

Southbound
Hayes Street
Westbound

Westerly Site Driveway
Northbound

Hayes Street
Eastbound

Start Time Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 12:30 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 0 0 0 0 53 0 53 0 0 0 0 0 59 0 59 112
07:45 AM 0 0 0 0 0 17 0 17 0 0 0 0 0 81 0 81 98
08:00 AM 0 0 0 0 0 23 0 23 0 0 1 1 0 44 0 44 68
08:15 AM 0 0 0 0 0 28 1 29 0 0 0 0 1 48 0 49 78

Total Volume 0 0 0 0 0 121 1 122 0 0 1 1 1 232 0 233 356
% App. Total 0 0 0 0 99.2 0.8 0 0 100 0.4 99.6 0

PHF .000 .000 .000 .000 .000 .571 .250 .575 .000 .000 .250 .250 .250 .716 .000 .719 .795
Pass Cars 0 0 0 0 0 110 1 111 0 0 1 1 0 221 0 221 333

% Pass Cars 0 0 0 0 0 90.9 100 91.0 0 0 100 100 0 95.3 0 94.8 93.5
Single Units 0 0 0 0 0 3 0 3 0 0 0 0 0 5 0 5 8

% Single Units 0 0 0 0 0 2.5 0 2.5 0 0 0 0 0 2.2 0 2.1 2.2
Heavy Trucks 0 0 0 0 0 8 0 8 0 0 0 0 1 6 0 7 15

% Heavy Trucks 0 0 0 0 0 6.6 0 6.6 0 0 0 0 100 2.6 0 3.0 4.2
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, TDC
7504 Sawgrass Drive, Washington, MI 48094 Ph. (586) 786-5407

Traffic Study  Performed For:
Fleis Vandenbrink 



File Name : TMC_2 Hayes & West Site Dw
Site Code : TMC_2
Start Date : 2/10/2015
Page No : 4

Project: Grand Haven Flagstar Study
Location:  US-31 & Hayes Street
Weather: Sunny, Clear, Tmep., 20's
Count By: Miovision Video SCU_24L

Southbound
Hayes Street
Westbound

Westerly Site Driveway
Northbound

Hayes Street
Eastbound

Start Time Rgt Thru Left
App.
Total

Rgt Thru Left
App.
Total

Rgt Thru Left
App.
Total

Rgt Thru Left
App.
Total

Int. Total

Peak Hour Analysis From 12:45 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0 73 0 73 0 0 0 0 1 24 0 25 98
04:15 PM 0 0 0 0 0 53 0 53 0 0 1 1 2 22 0 24 78
04:30 PM 0 0 0 0 0 43 1 44 0 0 0 0 0 30 0 30 74
04:45 PM 0 0 0 0 0 36 0 36 0 0 1 1 0 24 0 24 61

Total Volume 0 0 0 0 0 205 1 206 0 0 2 2 3 100 0 103 311
% App. Total 0 0 0 0 99.5 0.5 0 0 100 2.9 97.1 0

PHF .000 .000 .000 .000 .000 .702 .250 .705 .000 .000 .500 .500 .375 .833 .000 .858 .793
Pass Cars 0 0 0 0 0 196 1 197 0 0 2 2 3 88 0 91 290

% Pass Cars 0 0 0 0 0 95.6 100 95.6 0 0 100 100 100 88.0 0 88.3 93.2
Single Units 0 0 0 0 0 2 0 2 0 0 0 0 0 3 0 3 5

% Single Units 0 0 0 0 0 1.0 0 1.0 0 0 0 0 0 3.0 0 2.9 1.6
Heavy Trucks 0 0 0 0 0 7 0 7 0 0 0 0 0 9 0 9 16

% Heavy Trucks 0 0 0 0 0 3.4 0 3.4 0 0 0 0 0 9.0 0 8.7 5.1
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, TDC
7504 Sawgrass Drive, Washington, MI 48094 Ph. (586) 786-5407

Traffic Study  Performed For:
Fleis Vandenbrink 



File Name : TMC_3 Hayes & 172nd
Site Code : TMC_3
Start Date : 2/10/2015
Page No : 1

Project: Grand Haven Flagstar Study
Location:  US-31 & Hayes Street
Weather: Sunny, Clear, Tmep., 20's
Count By: Miovision Video SCU_1US

Groups Printed- Pass Cars - Single Units - Heavy Trucks - Ped
172nd Ave.

Southbound
Hayes Street
Westbound

172nd Ave.
Northbound

Hayes Street
Eastbound

Start Time Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Rgt Thru Left Peds App. Total Int. Total
07:00 AM 8 4 7 0 19 3 13 1 0 17 3 4 8 0 15 6 18 5 0 29 80

07:15 AM 3 6 6 0 15 5 26 2 0 33 3 8 16 0 27 3 14 12 0 29 104

07:30 AM 5 9 8 0 22 10 32 1 0 43 0 3 12 0 15 10 33 16 0 59 139

07:45 AM 5 16 16 0 37 11 9 0 0 20 0 4 3 0 7 14 49 17 0 80 144

Total 21 35 37 0 93 29 80 4 0 113 6 19 39 0 64 33 114 50 0 197 467

08:00 AM 4 13 5 0 22 7 16 0 0 23 2 2 4 0 8 8 23 12 0 43 96

08:15 AM 9 8 10 0 27 8 16 3 0 27 1 6 4 0 11 8 27 13 0 48 113

08:30 AM 8 9 6 0 23 4 14 1 0 19 0 5 7 0 12 1 17 10 0 28 82

08:45 AM 6 10 16 0 32 16 16 0 0 32 0 8 4 0 12 2 14 7 0 23 99

Total 27 40 37 0 104 35 62 4 0 101 3 21 19 0 43 19 81 42 0 142 390

**** BREAK ****

04:00 PM 26 21 9 0 56 22 46 2 0 70 1 14 8 0 23 3 11 11 0 25 174

04:15 PM 15 24 8 0 47 11 20 1 0 32 1 9 13 1 24 3 11 6 0 20 123

04:30 PM 16 17 7 0 40 11 13 2 0 26 2 6 13 0 21 5 7 19 0 31 118

04:45 PM 19 10 8 0 37 12 16 1 0 29 1 14 3 0 18 4 11 10 0 25 109

Total 76 72 32 0 180 56 95 6 0 157 5 43 37 1 86 15 40 46 0 101 524

05:00 PM 15 20 8 0 43 21 38 1 0 60 1 17 9 0 27 5 4 9 0 18 148

05:15 PM 17 30 9 0 56 7 23 1 0 31 1 11 6 0 18 2 11 10 0 23 128

05:30 PM 11 16 2 1 30 7 13 2 0 22 0 15 6 0 21 4 12 18 0 34 107

05:45 PM 10 15 4 0 29 4 13 0 0 17 1 7 5 0 13 4 4 8 0 16 75

Total 53 81 23 1 158 39 87 4 0 130 3 50 26 0 79 15 31 45 0 91 458

06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
Grand Total 177 228 129 1 535 159 324 18 0 501 17 133 121 1 272 82 266 184 0 532 1840

Apprch % 33.1 42.6 24.1 0.2 31.7 64.7 3.6 0 6.2 48.9 44.5 0.4 15.4 50 34.6 0
Total % 9.6 12.4 7 0.1 29.1 8.6 17.6 1 0 27.2 0.9 7.2 6.6 0.1 14.8 4.5 14.5 10 0 28.9

Pass Cars 173 224 114 0 511 149 284 13 0 446 11 130 116 0 257 78 220 174 0 472 1686
% Pass Cars 97.7 98.2 88.4 0 95.5 93.7 87.7 72.2 0 89 64.7 97.7 95.9 0 94.5 95.1 82.7 94.6 0 88.7 91.6
Single Units 2 4 3 0 9 4 9 3 0 16 2 3 2 0 7 3 24 2 0 29 61

% Single Units 1.1 1.8 2.3 0 1.7 2.5 2.8 16.7 0 3.2 11.8 2.3 1.7 0 2.6 3.7 9 1.1 0 5.5 3.3
Heavy Trucks 2 0 12 0 14 6 31 2 0 39 4 0 3 0 7 1 22 8 0 31 91
% Heavy Trucks 1.1 0 9.3 0 2.6 3.8 9.6 11.1 0 7.8 23.5 0 2.5 0 2.6 1.2 8.3 4.3 0 5.8 4.9

Ped 0 0 0 1 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 2
% Ped 0 0 0 100 0.2 0 0 0 0 0 0 0 0 100 0.4 0 0 0 0 0 0.1

Comments: Traffic study conducted during atypical weekday (Tuesday) from 7:00-9:00 AM morning & 4:00-6:00 PM afternoon peak hours & while school 
was in session. All way stop controlled intersection. Video SCU camera located within NE quadrant. 

Traffic Data Collection, TDC
7504 Sawgrass Drive, Washington, MI 48094 Ph. (586) 786-5407

Traffic Study  Performed For:
Fleis Vandenbrink 



File Name : TMC_3 Hayes & 172nd
Site Code : TMC_3
Start Date : 2/10/2015
Page No : 2

Project: Grand Haven Flagstar Study
Location:  US-31 & Hayes Street
Weather: Sunny, Clear, Tmep., 20's
Count By: Miovision Video SCU_1US

Traffic Data Collection, TDC
7504 Sawgrass Drive, Washington, MI 48094 Ph. (586) 786-5407

Traffic Study  Performed For:
Fleis Vandenbrink 



File Name : TMC_3 Hayes & 172nd
Site Code : TMC_3
Start Date : 2/10/2015
Page No : 3

Project: Grand Haven Flagstar Study
Location:  US-31 & Hayes Street
Weather: Sunny, Clear, Tmep., 20's
Count By: Miovision Video SCU_1US

172nd Ave.
Southbound

Hayes Street
Westbound

172nd Ave.
Northbound

Hayes Street
Eastbound

Start Time Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Rgt Thru Left App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 12:30 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 5 9 8 22 10 32 1 43 0 3 12 15 10 33 16 59 139
07:45 AM 5 16 16 37 11 9 0 20 0 4 3 7 14 49 17 80 144
08:00 AM 4 13 5 22 7 16 0 23 2 2 4 8 8 23 12 43 96
08:15 AM 9 8 10 27 8 16 3 27 1 6 4 11 8 27 13 48 113

Total Volume 23 46 39 108 36 73 4 113 3 15 23 41 40 132 58 230 492
% App. Total 21.3 42.6 36.1 31.9 64.6 3.5 7.3 36.6 56.1 17.4 57.4 25.2

PHF .639 .719 .609 .730 .818 .570 .333 .657 .375 .625 .479 .683 .714 .673 .853 .719 .854
Pass Cars 20 45 35 100 33 64 3 100 1 15 23 39 39 117 54 210 449

% Pass Cars 87.0 97.8 89.7 92.6 91.7 87.7 75.0 88.5 33.3 100 100 95.1 97.5 88.6 93.1 91.3 91.3
Single Units 1 1 1 3 2 3 1 6 1 0 0 1 1 9 2 12 22

% Single Units 4.3 2.2 2.6 2.8 5.6 4.1 25.0 5.3 33.3 0 0 2.4 2.5 6.8 3.4 5.2 4.5
Heavy Trucks 2 0 3 5 1 6 0 7 1 0 0 1 0 6 2 8 21

% Heavy Trucks 8.7 0 7.7 4.6 2.8 8.2 0 6.2 33.3 0 0 2.4 0 4.5 3.4 3.5 4.3
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, TDC
7504 Sawgrass Drive, Washington, MI 48094 Ph. (586) 786-5407

Traffic Study  Performed For:
Fleis Vandenbrink 



File Name : TMC_3 Hayes & 172nd
Site Code : TMC_3
Start Date : 2/10/2015
Page No : 4

Project: Grand Haven Flagstar Study
Location:  US-31 & Hayes Street
Weather: Sunny, Clear, Tmep., 20's
Count By: Miovision Video SCU_1US

172nd Ave.
Southbound

Hayes Street
Westbound

172nd Ave.
Northbound

Hayes Street
Eastbound

Start Time Rgt Thru Left
App.
Total

Rgt Thru Left
App.
Total

Rgt Thru Left
App.
Total

Rgt Thru Left
App.
Total

Int. Total

Peak Hour Analysis From 12:45 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 26 21 9 56 22 46 2 70 1 14 8 23 3 11 11 25 174
04:15 PM 15 24 8 47 11 20 1 32 1 9 13 23 3 11 6 20 122
04:30 PM 16 17 7 40 11 13 2 26 2 6 13 21 5 7 19 31 118
04:45 PM 19 10 8 37 12 16 1 29 1 14 3 18 4 11 10 25 109

Total Volume 76 72 32 180 56 95 6 157 5 43 37 85 15 40 46 101 523
% App. Total 42.2 40 17.8 35.7 60.5 3.8 5.9 50.6 43.5 14.9 39.6 45.5

PHF .731 .750 .889 .804 .636 .516 .750 .561 .625 .768 .712 .924 .750 .909 .605 .815 .751
Pass Cars 76 71 28 175 54 87 5 146 3 41 36 80 13 30 44 87 488

% Pass Cars 100 98.6 87.5 97.2 96.4 91.6 83.3 93.0 60.0 95.3 97.3 94.1 86.7 75.0 95.7 86.1 93.3
Single Units 0 1 0 1 0 2 1 3 1 2 0 3 1 7 0 8 15

% Single Units 0 1.4 0 0.6 0 2.1 16.7 1.9 20.0 4.7 0 3.5 6.7 17.5 0 7.9 2.9
Heavy Trucks 0 0 4 4 2 6 0 8 1 0 1 2 1 3 2 6 20

% Heavy Trucks 0 0 12.5 2.2 3.6 6.3 0 5.1 20.0 0 2.7 2.4 6.7 7.5 4.3 5.9 3.8
Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Ped 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Traffic Data Collection, TDC
7504 Sawgrass Drive, Washington, MI 48094 Ph. (586) 786-5407

Traffic Study  Performed For:
Fleis Vandenbrink 
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FIGURE 1

LANE USE AND TRAFFIC CONTROL

GRAND HAVEN SPEEDWAY TIA - GRAND HAVEN, MI
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FIGURE 2

EXISTING TRAFFIC VOLUMES

GRAND HAVEN SPEEDWAY TIA - GRAND HAVEN, MI
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FIGURE 3

BACKGROUND TRAFFIC VOLUMES

GRAND HAVEN SPEEDWAY TIA - GRAND HAVEN, MI
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FIGURE 4

SITE-GENERATED TRAFFIC VOLUMES

GRAND HAVEN SPEEDWAY TIA - GRAND HAVEN, MI
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W1

Intersection:
Date 4/2/2015 by F&V

2

2

45

NO

0

NO

Major 

Volume 

(Both Apr.)

Minor 

Volume 

(One Apr.)

Condition A Major 

Volume

Condition A 

Minor 

Volume

Warrant 

Condition 

A Met?

Condition B 

Major 

Volume

Condition B 

Minor 

Volume

Warrant 

Condition 

B Met?

Combination 

Major A

Combination 

Minor A

Combination 

Major B

Combination 

Minor B

Warrant 

Condition 

A&B met?

Time E-W N-S
00:01 - 01:00 38 7 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
01:00 - 02:00 16 7 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
02:00 - 03:00 21 5 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
03:00 - 04:00 68 11 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
04:00 - 05:00 73 21 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
05:00 - 06:00 363 110 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
06:00 - 07:00 483 100 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
07:00 - 08:00 310 93 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
08:00 - 09:00 243 104 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
09:00 - 10:00 265 99 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
10:00 - 11:00 266 111 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
11:00 - 12:00 357 162 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
12:00 - 13:00 421 182 420 140 YES 630 70 NO N/A N/A N/A N/A N/A
13:00 - 14:00 453 211 420 140 YES 630 70 NO N/A N/A N/A N/A N/A
14:00 - 15:00 534 175 420 140 YES 630 70 NO N/A N/A N/A N/A N/A
15:00 - 16:00 374 150 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
16:00 - 17:00 258 180 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
17:00 - 18:00 221 158 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
18:00 - 19:00 146 101 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
19:00 - 20:00 125 93 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
20:00 - 21:00 92 72 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
21:00 - 22:00 216 106 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
22:00 - 23:00 244 47 420 140 NO 630 70 NO N/A N/A N/A N/A N/A
23:00 - 00:00 44 17 420 140 NO 630 70 NO N/A N/A N/A N/A N/A

Number of Hours that met the warrant 1A = 3

Number of Hours that met the warrant 1B = 0

Number of Hours that met the warrant 1 A & B = 0

NO

NO

N/A

B. Is the Interruption of Continuous Traffic Met? (Condition B)

C. Combination of Warrants A and B Criteria Met?

Worksheet for Signal Warrants (Section 4C)
WARRANT 1: Eight-Hour Vehicular Volume 

: Is the intersection within an Isolated community?

: if answer 4 is Yes, then what is the of the population isolated community?

Hayes Street  @  172nd Avenue

: Have other remedial measures been tried?

: No. of Lanes on Major St?

USE 70% WARRANTS 1A AND 1B. DO NOT USE COMBINATION OF A & B

: No. of Lanes on Minor St?

: Speed limit or 85th Percentile? (MPH)

Michigan Manual of Uniform Traffic Control Devices

A. Is the Minimum Vehicular Volume Warrant Met? (Condition A)

Page 1
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Time of the day: Hr.

Major St. (Hayes Street )

Counts Both Approaches

Minor St. (172nd Avenue )

Counts One Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

FIGURE 1: WARRANT 1A
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 

70% ...

YES

Does this intersection meet Warrant 

1A for signal installation? NO1- DUE TO SPEED?

2- DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 

10,000? NO

NO. OF LANES ON MAJOR ST.?

NO. OF LANES ON MINOR ST.? 2

2

Spot Number:
Number of Hours that met the Warrant: 3

Hayes Street  @  172nd Avenue

Data Collection Date: 3/23/2015
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Major St. (Hayes Street ) Counts

Both Approaches

Minor St. (172nd Avenue )

Counts One Approach

Major St Warrant Threshold

Minor St. Warrant Threshold

YES

NO 2

2

Hayes Street  @  172nd Avenue

NO

0

Data Collection Date: 3/23/2015

FIGURE 1: WARRANT 1B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 

70% ...

1- DUE TO SPEED?

2- DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 

10,000?

Does this intersection meet Warrant 1B

for signal installation?

Number of Hours that met the Warrant:

NO. OF LANES ON MAJOR ST.?

NO. OF LANES ON MINOR ST.?

Spot Number:
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Time of the day: Hr.

Major St. (Hayes Street ) Counts

Both Approaches

Minor St. (172nd Avenue ) Counts

One Approach

Major St Warrant Threshold 1A

Minor St. Warrant Threshold 1A

Major St. Warrant Threshold 1B

Minor St. Warrant Threshold 1B

YES

NO 2

2

Hayes Street  @  172nd Avenue

N/A

0

Data Collection Date: 3/23/2015

FIGURE 3: WARRANT 1A&B
IS THERE A REDUCTION  IN THE  WARRANT THRESHOLDS TO 

56% ...

1- DUE TO SPEED?

2- DUE TO ISOLATED COMMUNITY WITH POPULATION LESS THAN 

10,000?

NO. OF LANES ON MAJOR ST.?

NO. OF LANES ON MINOR ST.?

Spot Number:

Does this intersection meet Warrant 

1A&B for signal installation?

Number of Hours that met the Warrant:



W2-70%

4/2/2015 F&V

2

2

45

NO

0

0

NO

WARRANT 2: Four-Hour Vehicular Volume 
Worksheet for Signal Warrants (Section 4C)

Michigan Manual of Uniform Traffic Control Devices

: No. of Lanes on Major St.

: No. of Lanes on Minor St.

Intersection: Hayes Street  @  172nd Avenue

Date by

Spot Number: 0

: Speed limit or 85th Percentile? (MPH)

: Is the intersection within an Isolated community?

How Many Hours Are Met

Is Warrant (70%) Met?

: What is the of the population isolated community?
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W7

Spot Number:

Intersection:
Date 4/2/2015 by F&V

2

2

0%

NO

Major 

Volume 

(Both Apr.)

Minor 

Volume 

(One Apr.)

Condition A Major 

Volume

Condition A 

Minor 

Volume

Warrant 

Condition 

A Met?

Condition B 

Major 

Volume

Condition B 

Minor Volume

Warrant 

Condition 

B Met?

Time E-W N-S
00:01 - 01:00 38 7 336 112 NO 504 56 NO
01:00 - 02:00 16 7 336 112 NO 504 56 NO
02:00 - 03:00 21 5 336 112 NO 504 56 NO
03:00 - 04:00 68 11 336 112 NO 504 56 NO
04:00 - 05:00 73 21 336 112 NO 504 56 NO
05:00 - 06:00 363 110 336 112 NO 504 56 NO
06:00 - 07:00 483 100 336 112 NO 504 56 NO
07:00 - 08:00 310 93 336 112 NO 504 56 NO
08:00 - 09:00 243 104 336 112 NO 504 56 NO
09:00 - 10:00 265 99 336 112 NO 504 56 NO
10:00 - 11:00 266 111 336 112 NO 504 56 NO
11:00 - 12:00 357 162 336 112 YES 504 56 NO
12:00 - 13:00 421 182 336 112 YES 504 56 NO
13:00 - 14:00 453 211 336 112 YES 504 56 NO
14:00 - 15:00 534 175 336 112 YES 504 56 YES
15:00 - 16:00 374 150 336 112 YES 504 56 NO
16:00 - 17:00 258 180 336 112 NO 504 56 NO
17:00 - 18:00 221 158 336 112 NO 504 56 NO
18:00 - 19:00 146 101 336 112 NO 504 56 NO
19:00 - 20:00 125 93 336 112 NO 504 56 NO
20:00 - 21:00 92 72 336 112 NO 504 56 NO
21:00 - 22:00 216 106 336 112 NO 504 56 NO
22:00 - 23:00 244 47 336 112 NO 504 56 NO
23:00 - 00:00 44 17 336 112 NO 504 56 NO

Is there a reduction in the warrant thresholds to 56% = NO

Number of Hours that met the warrant 7A = 5

Number of Hours that met the warrant 7B = 1

NO

NOB. Is the Interruption of Continuous Traffic Met Based on Crash Patterns? (Condition B)

: Has adequate trial of remedial measure with adequate enforcement been tried?

: Are there 5 or more Crashes Susceptable to Correction by Signalization in a 12 Month Period?

A. Is the Minimum Vehicular Volume Warrant Met Based on Crash Patterns? (Condition A)

Hayes Street  @  172nd Avenue

: No. of Lanes on Major St?

: No. of Lanes on Minor St?

0

Michigan Manual of Uniform Traffic Control Devices
Worksheet for Signal Warrants (Section 4C)

WARRANT 7: Crash Experience

Page 1



Level of Service Criteria for Stop Sign Controlled Intersections 
 
The level of service criteria are given in Table 17-2.  As used here, control delay is defined as the total 
elapsed time from the time a vehicle stops at the end of the queue until the vehicle departs from the stop line; 
this time includes the time required for the vehicle to travel from the last-in-queue position to the 
first-in-queue position, including deceleration of vehicles from free-flow speed to the speed of vehicles in 
queue. 
    
The average total delay for any particular minor movement is a function of the service rate or capacity of the 
approach and the degree of saturation. . . .  
 
Exhibit 17-2. Level of Service Criteria for TWSC Intersections 

LEVEL OF SERVICE AVERAGE CONTROL DELAY 
(sec/veh) 

A < 10 

B > 10 and < 15 

C > 15 and < 25 

D > 25 and < 35 

E > 35 and < 50 

F > 50 
 

Average total delay less than 10 sec/veh is defined as Level of Service (LOS) A.  Follow-up times of less 
than 5 sec have been measured when there is no conflicting traffic for a minor street movement, so control 
delays of less than 10 sec/veh are appropriate for low flow conditions.  To remain consistent with the AWSC 
intersection analysis procedure described later in this chapter, a total delay of 50 sec/veh is assumed as the 
break point between LOS E and F. 
 
The proposed level of service criteria for TWSC intersections are somewhat different from the criteria used 
in Chapter 16 for signalized intersections.  The primary reason for this difference is that drivers expect 
different levels of performance from different kinds of transportation facilities.  The expectation is that a 
signalized intersection is designed to carry higher traffic volumes than an unsignalized intersection.  
Additionally, several driver behavior considerations combine to make delays at signalized intersections less 
onerous than at unsignalized intersections.  For example, drivers at signalized intersections are able to 
relax during the red interval, where drivers on the minor approaches to unsignalized intersections must 
remain attentive to the task of identifying acceptable gaps and vehicle conflicts.  Also, there is often much 
more variability in the amount of delay experienced by individual drivers at unsignalized than signalized 
intersections.  For these reasons, it is considered that the total delay threshold for any given level of service 
is less for an unsignalized intersection than for a signalized intersection. . . . 
 
LOS F exists when there are insufficient gaps of suitable size to allow a side street demand to cross safely 
through a major street traffic stream.  This level of service is generally evident from extremely long total 
delays experienced by side street traffic and by queueing on the minor approaches.  The method, however, 
is based on a constant critical gap size - that is, the critical gap remains constant, no matter how long the 
side street motorist waits.  LOS F may also appear in the form of side street vehicles’ selecting 
smaller-than-usual gaps.  In such cases, safety may be a problem and some disruption to the major traffic 
stream may result.  It is important to note that LOS F may not always result in long queues but may result in 
adjustments to normal gap acceptance behavior.  The latter is more difficult to observe on the field than 
queueing, which is more obvious. 
 
Source: Highway Capacity Manual, 2000.  Transportation Research Board, National Research Council 
    



Level of Service for Signalized Intersections 
 
Level of service for signalized intersections is defined in terms of delay, which is a measure of driver discomfort and 
frustration, fuel consumption, and lost travel time.  Specifically, level-of-service (LOS) criteria are stated in terms of 
the average stopped delay per vehicle for a 15-min analysis period.  The criteria are given in Exhibit 16-2.  Delay may 
be measured in the field or estimated using procedures presented later in this chapter.  Delay is a complex measure 
and is dependent on a number of variables, including the quality of progression, the cycle length, the green ratio, and 
the v/c ratio for the lane group in question. 
 
LOS A describes operations with very low delay, up to 10 sec per vehicle.  This level of service occurs when 
progression is extremely favorable and most vehicles arrive during the green phase.  Most vehicles do not stop at all.  
Short cycle lengths may also contribute to low delay. 
 
LOS B describes operations with delay greater than 10 and up to 20 sec per vehicle.  This level generally occurs with 
good progression, short cycle lengths, or both.  More vehicles stop than with LOS A, causing higher levels of average 
delay. 
 
Exhibit 16-2.  Level-of-Service Criteria for Signalized Intersections 

LEVEL OF SERVICE STOPPED DELAY PER VEHICLE (SEC) 

A <10.0 

B > 10.0 and <20.0 

C > 20.0 and < 35.0 

D > 35.0 and < 55.0 

E > 55.0 and < 80.0 

F >80.0 

 
LOS C describes operations with delay greater than 20 and up to 35 sec per vehicle.  These higher delays may result 
from fair progression, longer cycle lengths, or both.  Individual cycle failures may begin to appear at this level.  The 
number of vehicles stopping is significant at this level, though many still pass through the intersection without 
stopping.         
LOS D describes operations with delay greater than 35 and up to 55 sec per vehicle.  At level D, the influence of 
congestion becomes more noticeable.  Longer delays may result from some combination of unfavorable progression, 
long cycle lengths, or high v/c ratios.  Many vehicles stop, and the proportion of vehicles not stopping declines.  
Individual cycle failures are noticeable. 
 
LOS E describes operations with delay greater than 55 and up to 80 sec per vehicle.  This level is considered by 
many agencies to be the limit of acceptable delay.  These high delay values generally indicate poor progression, long 
cycle lengths, and high v/c ratios.  Individual cycle failures are frequent occurrences. 
 
LOS F describes operations with delay in excess of 80 sec per vehicle.  This level, considered to be unacceptable to 
most drivers, often occurs with oversaturation, that is, when arrival flow rates exceed the capacity of the intersection.  
It may also occur at high v/c ratios below 1.0 with many individual cycle failures.  Poor progression and long cycle 
lengths may also be major contributing causes to such delay levels. 
 
 
Source: Highway Capacity Manual, 2000. Transportation Research Board, National Research Council 
 
 



HCM Signalized Intersection Capacity Analysis Existing Conditions
1: SB US-31 & Hayes Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 4/3/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 75 29 0 25 0 0 0 0 0 1283 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 9.0 9.0 6.0 6.4 6.4
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1863 1583 1727 3438 1538
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1863 1583 1727 3438 1538
Peak-hour factor, PHF 0.67 0.67 0.67 0.64 0.64 0.64 0.92 0.92 0.92 0.85 0.85 0.85
Adj. Flow (vph) 0 112 43 0 39 0 0 0 0 0 1509 33
RTOR Reduction (vph) 0 0 34 0 0 0 0 0 0 0 0 14
Lane Group Flow (vph) 0 112 9 0 39 0 0 0 0 0 1509 19
Heavy Vehicles (%) 2% 2% 2% 10% 10% 10% 2% 2% 2% 5% 5% 5%
Turn Type NA Perm NA NA Perm
Protected Phases 4 8 6
Permitted Phases 4 6
Actuated Green, G (s) 14.9 14.9 17.9 39.7 39.7
Effective Green, g (s) 14.9 14.9 17.9 39.7 39.7
Actuated g/C Ratio 0.21 0.21 0.26 0.57 0.57
Clearance Time (s) 9.0 9.0 6.0 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 0.2 0.2
Lane Grp Cap (vph) 396 336 441 1949 872
v/s Ratio Prot c0.06 0.02 c0.44
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.28 0.03 0.09 0.77 0.02
Uniform Delay, d1 23.1 21.8 19.8 11.7 6.6
Progression Factor 0.00 0.00 0.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.1 3.1 0.0
Delay (s) 0.3 0.0 0.1 14.8 6.7
Level of Service A A A B A
Approach Delay (s) 0.3 0.1 0.0 14.6
Approach LOS A A A B

Intersection Summary
HCM 2000 Control Delay 13.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Conditions
11: NB US-31 & Hayes Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 4/3/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 75 0 0 25 113 0 953 158 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 9.0 9.0 6.4 6.4
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1863 1727 1468 3374 1509
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1863 1727 1468 3374 1509
Peak-hour factor, PHF 0.67 0.67 0.67 0.64 0.64 0.64 0.88 0.88 0.88 0.92 0.92 0.92
Adj. Flow (vph) 0 112 0 0 39 177 0 1083 180 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 63 0 0 78 0 0 0
Lane Group Flow (vph) 0 112 0 0 39 114 0 1083 102 0 0 0
Heavy Vehicles (%) 2% 2% 2% 10% 10% 10% 7% 7% 7% 2% 2% 2%
Turn Type NA NA Perm NA Perm
Protected Phases 8 4 2
Permitted Phases 4 2
Actuated Green, G (s) 17.9 14.9 14.9 39.7 39.7
Effective Green, g (s) 17.9 14.9 14.9 39.7 39.7
Actuated g/C Ratio 0.26 0.21 0.21 0.57 0.57
Clearance Time (s) 6.0 9.0 9.0 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 0.2 0.2
Lane Grp Cap (vph) 476 367 312 1913 855
v/s Ratio Prot 0.06 0.02 c0.32
v/s Ratio Perm c0.08 0.07
v/c Ratio 0.24 0.11 0.37 0.57 0.12
Uniform Delay, d1 20.6 22.2 23.5 9.7 7.0
Progression Factor 0.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.1 0.7 1.2 0.3
Delay (s) 0.3 22.3 24.2 10.9 7.3
Level of Service A C C B A
Approach Delay (s) 0.3 23.9 10.4 0.0
Approach LOS A C B A

Intersection Summary
HCM 2000 Control Delay 11.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Conditions
12: Railroad Crossing & Hayes Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 4/3/2015

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 104 0 0 53 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 14.0 4.0
Lane Util. Factor 1.00 1.00
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 1863 1776
Flt Permitted 1.00 1.00
Satd. Flow (perm) 1863 1776
Peak-hour factor, PHF 0.67 0.67 0.75 0.75 0.92 0.92
Adj. Flow (vph) 155 0 0 71 0 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 155 0 0 71 0 0
Heavy Vehicles (%) 2% 2% 7% 7% 2% 2%
Turn Type NA NA
Protected Phases 12 Free
Permitted Phases
Actuated Green, G (s) 9.9 70.0
Effective Green, g (s) 9.9 70.0
Actuated g/C Ratio 0.14 1.00
Clearance Time (s) 14.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 263 1776
v/s Ratio Prot c0.08 0.04
v/s Ratio Perm
v/c Ratio 0.59 0.04
Uniform Delay, d1 28.1 0.0
Progression Factor 1.00 1.00
Incremental Delay, d2 3.4 0.0
Delay (s) 31.5 0.0
Level of Service C A
Approach Delay (s) 31.5 0.0 0.0
Approach LOS C A A

Intersection Summary
HCM 2000 Control Delay 21.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.15
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 17.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing Conditions
2: 172nd Street & Comstock Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 4/3/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 12 133 74 16 172 38 17 32 6 19 71 26
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1792 1792 1792 1792 1792 1900 1712 1712 1900 1881 1881 1881
Adj Flow Rate, veh/h 16 177 99 20 215 48 24 44 8 26 97 36
Adj No. of Lanes 1 1 1 1 1 0 1 1 0 1 1 1
Peak Hour Factor 0.75 0.75 0.75 0.80 0.80 0.80 0.72 0.72 0.72 0.73 0.73 0.73
Percent Heavy Veh, % 6 6 6 6 6 6 11 11 11 1 1 1
Cap, veh/h 422 725 616 461 574 128 557 600 109 657 801 681
Arrive On Green 0.40 0.40 0.40 0.40 0.40 0.40 0.43 0.43 0.43 0.43 0.43 0.43
Sat Flow, veh/h 1070 1792 1524 1057 1420 317 1150 1410 256 1360 1881 1599
Grp Volume(v), veh/h 16 177 99 20 0 263 24 0 52 26 97 36
Grp Sat Flow(s),veh/h/ln 1070 1792 1524 1057 0 1737 1150 0 1666 1360 1881 1599
Q Serve(g_s), s 0.7 4.6 2.9 0.9 0.0 7.4 0.9 0.0 1.3 0.8 2.2 0.9
Cycle Q Clear(g_c), s 8.2 4.6 2.9 5.5 0.0 7.4 3.1 0.0 1.3 2.1 2.2 0.9
Prop In Lane 1.00 1.00 1.00 0.18 1.00 0.15 1.00 1.00
Lane Grp Cap(c), veh/h 422 725 616 461 0 702 557 0 709 657 801 681
V/C Ratio(X) 0.04 0.24 0.16 0.04 0.00 0.37 0.04 0.00 0.07 0.04 0.12 0.05
Avail Cap(c_a), veh/h 422 725 616 461 0 702 557 0 709 657 801 681
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.5 13.8 13.3 15.6 0.0 14.6 13.1 0.0 11.9 12.5 12.2 11.8
Incr Delay (d2), s/veh 0.2 0.8 0.6 0.2 0.0 1.5 0.1 0.0 0.2 0.1 0.3 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 2.4 1.3 0.3 0.0 3.8 0.3 0.0 0.6 0.3 1.2 0.4
LnGrp Delay(d),s/veh 17.7 14.6 13.8 15.8 0.0 16.2 13.3 0.0 12.1 12.7 12.5 12.0
LnGrp LOS B B B B B B B B B B
Approach Vol, veh/h 292 283 76 159
Approach Delay, s/veh 14.5 16.1 12.5 12.4
Approach LOS B B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.0 36.0 34.0 36.0
Change Period (Y+Rc), s * 5.7 6.2 * 5.7 6.2
Max Green Setting (Gmax), s * 28 29.8 * 28 29.8
Max Q Clear Time (g_c+I1), s 10.2 4.2 9.4 5.1
Green Ext Time (p_c), s 0.3 0.1 0.3 0.1

Intersection Summary
HCM 2010 Ctrl Delay 14.5
HCM 2010 LOS B

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 AWSC Existing Conditions
3: 172nd Street & Hayes Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 4/3/2015

Intersection
Intersection Delay, s/veh10.4
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Vol, veh/h 0 58 134 40 0 4 78 36 0 36 23 5 0 39 46 24
Peak Hour Factor 0.92 0.72 0.72 0.72 0.92 0.66 0.66 0.66 0.92 0.68 0.68 0.68 0.92 0.73 0.73 0.73
Heavy Vehicles, % 2 9 9 9 2 11 11 11 2 5 5 5 2 7 7 7
Mvmt Flow 0 81 186 56 0 6 118 55 0 53 34 7 0 53 63 33
Number of Lanes 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 10.9 10.4 9.7 9.8
HCM LOS B B A A
                 

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 100% 0% 100% 0% 100% 0% 100% 0%
Vol Thru, % 0% 82% 0% 77% 0% 68% 0% 66%
Vol Right, % 0% 18% 0% 23% 0% 32% 0% 34%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 36 28 58 174 4 114 39 70
LT Vol 36 0 58 0 4 0 39 0
Through Vol 0 23 0 134 0 78 0 46
RT Vol 0 5 0 40 0 36 0 24
Lane Flow Rate 53 41 81 242 6 173 53 96
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.099 0.069 0.135 0.361 0.011 0.265 0.099 0.157
Departure Headway (Hd) 6.699 6.066 6.152 5.485 6.37 5.642 6.644 5.896
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 538 594 586 660 565 641 542 612
Service Time 4.404 3.771 3.852 3.185 4.07 3.342 4.347 3.599
HCM Lane V/C Ratio 0.099 0.069 0.138 0.367 0.011 0.27 0.098 0.157
HCM Control Delay 10.1 9.2 9.8 11.3 9.1 10.4 10.1 9.7
HCM Lane LOS B A A B A B B A
HCM 95th-tile Q 0.3 0.2 0.5 1.6 0 1.1 0.3 0.6



HCM 2010 TWSC Existing Conditions
4: Goodrich Theaters Drive & Hayes Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 4/3/2015

Intersection
Int Delay, s/veh 0.1
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 232 1 1 137 1 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 1 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 72 72 60 60 60 60
Heavy Vehicles, % 5 0 0 9 0 0
Mvmt Flow 322 1 2 228 2 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 324 0 441 323
          Stage 1 - - - - 323 -
          Stage 2 - - - - 118 -
Critical Hdwy - - 4.1 - 6.6 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.8 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1247 - 563 723
          Stage 1 - - - - 738 -
          Stage 2 - - - - 900 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1247 - 562 723
Mov Cap-2 Maneuver - - - - 562 -
          Stage 1 - - - - 738 -
          Stage 2 - - - - 898 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 11.4
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 562 - - 1247 -
HCM Lane V/C Ratio 0.003 - - 0.001 -
HCM Control Delay (s) 11.4 - - 7.9 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM Signalized Intersection Capacity Analysis Existing Conditions
1: SB US-31 & Hayes Street PM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 5/29/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 48 33 0 85 0 0 0 0 0 1024 64
Future Volume (vph) 0 48 33 0 85 0 0 0 0 0 1024 64
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 9.0 9.0 6.0 6.4 6.4
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1900 1615 1845 3471 1553
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1900 1615 1845 3471 1553
Peak-hour factor, PHF 0.76 0.76 0.76 0.65 0.65 0.65 0.92 0.92 0.92 0.84 0.84 0.84
Adj. Flow (vph) 0 63 43 0 131 0 0 0 0 0 1219 76
RTOR Reduction (vph) 0 0 34 0 0 0 0 0 0 0 0 32
Lane Group Flow (vph) 0 63 9 0 131 0 0 0 0 0 1219 44
Heavy Vehicles (%) 0% 0% 0% 3% 3% 3% 2% 2% 2% 4% 4% 4%
Turn Type NA Perm NA NA Perm
Protected Phases 4 8 6
Permitted Phases 4 6
Actuated Green, G (s) 14.1 14.1 17.1 40.5 40.5
Effective Green, g (s) 14.1 14.1 17.1 40.5 40.5
Actuated g/C Ratio 0.20 0.20 0.24 0.58 0.58
Clearance Time (s) 9.0 9.0 6.0 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 0.2 0.2
Lane Grp Cap (vph) 382 325 450 2008 898
v/s Ratio Prot 0.03 c0.07 c0.35
v/s Ratio Perm 0.01 0.03
v/c Ratio 0.16 0.03 0.29 0.61 0.05
Uniform Delay, d1 23.1 22.4 21.5 9.6 6.4
Progression Factor 0.00 0.00 0.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.3 1.4 0.1
Delay (s) 0.2 0.0 0.4 11.0 6.5
Level of Service A A A B A
Approach Delay (s) 0.1 0.4 0.0 10.7
Approach LOS A A A B

Intersection Summary
HCM 2000 Control Delay 9.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 55.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Conditions
11: NB US-31 & Hayes Street PM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 5/29/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 48 0 0 85 124 0 1275 57 0 0 0
Future Volume (vph) 0 48 0 0 85 124 0 1275 57 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 9.0 9.0 6.4 6.4
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1900 1845 1568 3539 1583
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1900 1845 1568 3539 1583
Peak-hour factor, PHF 0.76 0.76 0.76 0.65 0.65 0.65 0.90 0.90 0.90 0.92 0.92 0.92
Adj. Flow (vph) 0 63 0 0 131 191 0 1417 63 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 42 0 0 27 0 0 0
Lane Group Flow (vph) 0 63 0 0 131 149 0 1417 36 0 0 0
Heavy Vehicles (%) 0% 0% 0% 3% 3% 3% 2% 2% 2% 2% 2% 2%
Turn Type NA NA Perm NA Perm
Protected Phases 8 4 2
Permitted Phases 4 2
Actuated Green, G (s) 17.1 14.1 14.1 40.5 40.5
Effective Green, g (s) 17.1 14.1 14.1 40.5 40.5
Actuated g/C Ratio 0.24 0.20 0.20 0.58 0.58
Clearance Time (s) 6.0 9.0 9.0 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 0.2 0.2
Lane Grp Cap (vph) 464 371 315 2047 915
v/s Ratio Prot 0.03 0.07 c0.40
v/s Ratio Perm c0.09 0.02
v/c Ratio 0.14 0.35 0.47 0.69 0.04
Uniform Delay, d1 20.7 24.0 24.7 10.4 6.4
Progression Factor 0.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.6 1.1 2.0 0.1
Delay (s) 0.1 24.6 25.8 12.3 6.4
Level of Service A C C B A
Approach Delay (s) 0.1 25.3 12.1 0.0
Approach LOS A C B A

Intersection Summary
HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 55.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Conditions
12: Railroad Crossing & Hayes Street PM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 5/29/2015

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 81 0 0 149 0 0
Future Volume (vph) 81 0 0 149 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 14.0 4.0
Lane Util. Factor 1.00 1.00
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 1900 1845
Flt Permitted 1.00 1.00
Satd. Flow (perm) 1900 1845
Peak-hour factor, PHF 0.76 0.76 0.74 0.74 0.92 0.92
Adj. Flow (vph) 107 0 0 201 0 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 107 0 0 201 0 0
Heavy Vehicles (%) 0% 0% 3% 3% 2% 2%
Turn Type NA NA
Protected Phases 12 Free
Permitted Phases
Actuated Green, G (s) 9.1 70.0
Effective Green, g (s) 9.1 70.0
Actuated g/C Ratio 0.13 1.00
Clearance Time (s) 14.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 247 1845
v/s Ratio Prot c0.06 0.11
v/s Ratio Perm
v/c Ratio 0.43 0.11
Uniform Delay, d1 28.1 0.0
Progression Factor 1.00 1.00
Incremental Delay, d2 1.2 0.1
Delay (s) 29.3 0.1
Level of Service C A
Approach Delay (s) 29.3 0.1 0.0
Approach LOS C A A

Intersection Summary
HCM 2000 Control Delay 10.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.18
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 17.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing Conditions
2: 172nd Street & Comstock Street PM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 5/29/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 72 255 56 8 136 55 57 106 25 69 119 52
Future Volume (veh/h) 72 255 56 8 136 55 57 106 25 69 119 52
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1845 1845 1827 1827 1900 1845 1845 1900 1845 1845 1845
Adj Flow Rate, veh/h 83 293 64 9 149 60 66 122 29 93 161 70
Adj No. of Lanes 1 1 1 1 1 0 1 1 0 1 1 1
Peak Hour Factor 0.87 0.87 0.87 0.91 0.91 0.91 0.87 0.87 0.87 0.74 0.74 0.74
Percent Heavy Veh, % 3 3 3 4 4 4 3 3 3 3 3 3
Cap, veh/h 476 746 633 395 501 202 523 614 146 557 785 668
Arrive On Green 0.40 0.40 0.40 0.40 0.40 0.40 0.43 0.43 0.43 0.43 0.43 0.43
Sat Flow, veh/h 1156 1845 1566 1000 1239 499 1134 1442 343 1219 1845 1568
Grp Volume(v), veh/h 83 293 64 9 0 209 66 0 151 93 161 70
Grp Sat Flow(s),veh/h/ln 1156 1845 1566 1000 0 1738 1134 0 1784 1219 1845 1568
Q Serve(g_s), s 3.7 7.9 1.8 0.5 0.0 5.7 2.7 0.0 3.7 3.6 3.8 1.9
Cycle Q Clear(g_c), s 9.4 7.9 1.8 8.3 0.0 5.7 6.6 0.0 3.7 7.3 3.8 1.9
Prop In Lane 1.00 1.00 1.00 0.29 1.00 0.19 1.00 1.00
Lane Grp Cap(c), veh/h 476 746 633 395 0 703 523 0 760 557 785 668
V/C Ratio(X) 0.17 0.39 0.10 0.02 0.00 0.30 0.13 0.00 0.20 0.17 0.21 0.10
Avail Cap(c_a), veh/h 476 746 633 395 0 703 523 0 760 557 785 668
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.3 14.8 12.9 17.7 0.0 14.1 14.7 0.0 12.6 14.9 12.6 12.1
Incr Delay (d2), s/veh 0.8 1.6 0.3 0.1 0.0 1.1 0.5 0.0 0.6 0.6 0.6 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 4.3 0.8 0.1 0.0 2.9 0.9 0.0 1.9 1.3 2.1 0.9
LnGrp Delay(d),s/veh 18.1 16.3 13.3 17.8 0.0 15.2 15.2 0.0 13.2 15.6 13.2 12.4
LnGrp LOS B B B B B B B B B B
Approach Vol, veh/h 440 218 217 324
Approach Delay, s/veh 16.2 15.3 13.8 13.7
Approach LOS B B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.0 36.0 34.0 36.0
Change Period (Y+Rc), s * 5.7 6.2 * 5.7 6.2
Max Green Setting (Gmax), s * 28 29.8 * 28 29.8
Max Q Clear Time (g_c+I1), s 11.4 9.3 10.3 8.6
Green Ext Time (p_c), s 0.3 0.2 0.3 0.2

Intersection Summary
HCM 2010 Ctrl Delay 14.9
HCM 2010 LOS B

Notes



HCM 2010 AWSC Existing Conditions
3: 172nd Street & Hayes Street PM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 5/29/2015

Intersection
Intersection Delay, s/veh10.4
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Traffic Vol, veh/h 0 46 40 16 0 7 95 56 0 37 43 5 0 32 78 76
Future Vol, veh/h 0 46 40 16 0 7 95 56 0 37 43 5 0 32 78 76
Peak Hour Factor 0.92 0.82 0.82 0.82 0.92 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.80 0.80 0.80
Heavy Vehicles, % 2 14 14 14 2 7 7 7 2 6 6 6 2 3 3 3
Mvmt Flow 0 56 49 20 0 12 158 93 0 40 47 5 0 40 98 95
Number of Lanes 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 9.6 11.3 9.5 10.2
HCM LOS A B A B
                 

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 100% 0% 100% 0% 100% 0% 100% 0%
Vol Thru, % 0% 90% 0% 71% 0% 63% 0% 51%
Vol Right, % 0% 10% 0% 29% 0% 37% 0% 49%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 37 48 46 56 7 151 32 154
LT Vol 37 0 46 0 7 0 32 0
Through Vol 0 43 0 40 0 95 0 78
RT Vol 0 5 0 16 0 56 0 76
Lane Flow Rate 40 52 56 68 12 252 40 192
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.073 0.086 0.102 0.11 0.02 0.376 0.069 0.286
Departure Headway (Hd) 6.542 5.963 6.521 5.814 6.142 5.376 6.308 5.455
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 550 604 553 620 577 662 571 662
Service Time 4.25 3.67 4.225 3.518 3.938 3.172 4.008 3.155
HCM Lane V/C Ratio 0.073 0.086 0.101 0.11 0.021 0.381 0.07 0.29
HCM Control Delay 9.8 9.2 10 9.2 9.1 11.4 9.5 10.3
HCM Lane LOS A A A A A B A B
HCM 95th-tile Q 0.2 0.3 0.3 0.4 0.1 1.7 0.2 1.2



HCM 2010 TWSC Existing Conditions
4: Goodrich Theaters Drive & Hayes Street PM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 5/29/2015

Intersection
Int Delay, s/veh 0.1
 

Movement EBT EBR WBL WBT NBL NBR
Traffic Vol, veh/h 102 3 1 207 2 0
Future Vol, veh/h 102 3 1 207 2 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 1 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 86 86 71 71 60 60
Heavy Vehicles, % 12 0 0 4 0 0
Mvmt Flow 119 3 1 292 3 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 122 0 269 120
          Stage 1 - - - - 120 -
          Stage 2 - - - - 149 -
Critical Hdwy - - 4.1 - 6.6 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.8 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1478 - 714 937
          Stage 1 - - - - 910 -
          Stage 2 - - - - 869 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1478 - 713 937
Mov Cap-2 Maneuver - - - - 713 -
          Stage 1 - - - - 910 -
          Stage 2 - - - - 868 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 10.1
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 713 - - 1478 -
HCM Lane V/C Ratio 0.005 - - 0.001 -
HCM Control Delay (s) 10.1 - - 7.4 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM Signalized Intersection Capacity Analysis Background Conditions
1: SB US-31 & Hayes Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 4/3/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 76 29 0 26 0 0 0 0 0 1296 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 9.0 9.0 6.0 6.4 6.4
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1863 1583 1727 3438 1538
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1863 1583 1727 3438 1538
Peak-hour factor, PHF 0.67 0.67 0.67 0.64 0.64 0.64 0.92 0.92 0.92 0.85 0.85 0.85
Adj. Flow (vph) 0 113 43 0 41 0 0 0 0 0 1525 33
RTOR Reduction (vph) 0 0 34 0 0 0 0 0 0 0 0 14
Lane Group Flow (vph) 0 113 9 0 41 0 0 0 0 0 1525 19
Heavy Vehicles (%) 2% 2% 2% 10% 10% 10% 2% 2% 2% 5% 5% 5%
Turn Type NA Perm NA NA Perm
Protected Phases 4 8 6
Permitted Phases 4 6
Actuated Green, G (s) 14.9 14.9 17.9 39.7 39.7
Effective Green, g (s) 14.9 14.9 17.9 39.7 39.7
Actuated g/C Ratio 0.21 0.21 0.26 0.57 0.57
Clearance Time (s) 9.0 9.0 6.0 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 0.2 0.2
Lane Grp Cap (vph) 396 336 441 1949 872
v/s Ratio Prot c0.06 0.02 c0.44
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.29 0.03 0.09 0.78 0.02
Uniform Delay, d1 23.1 21.8 19.9 11.8 6.6
Progression Factor 0.00 0.00 0.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.1 3.2 0.0
Delay (s) 0.3 0.0 0.1 15.0 6.7
Level of Service A A A B A
Approach Delay (s) 0.3 0.1 0.0 14.8
Approach LOS A A A B

Intersection Summary
HCM 2000 Control Delay 13.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background Conditions
11: NB US-31 & Hayes Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 4/3/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 76 0 0 26 124 0 953 172 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 9.0 9.0 6.4 6.4
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1863 1727 1468 3374 1509
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1863 1727 1468 3374 1509
Peak-hour factor, PHF 0.67 0.67 0.67 0.64 0.64 0.64 0.88 0.88 0.88 0.92 0.92 0.92
Adj. Flow (vph) 0 113 0 0 41 194 0 1083 195 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 63 0 0 84 0 0 0
Lane Group Flow (vph) 0 113 0 0 41 131 0 1083 111 0 0 0
Heavy Vehicles (%) 2% 2% 2% 10% 10% 10% 7% 7% 7% 2% 2% 2%
Turn Type NA NA Perm NA Perm
Protected Phases 8 4 2
Permitted Phases 4 2
Actuated Green, G (s) 17.9 14.9 14.9 39.7 39.7
Effective Green, g (s) 17.9 14.9 14.9 39.7 39.7
Actuated g/C Ratio 0.26 0.21 0.21 0.57 0.57
Clearance Time (s) 6.0 9.0 9.0 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 0.2 0.2
Lane Grp Cap (vph) 476 367 312 1913 855
v/s Ratio Prot 0.06 0.02 c0.32
v/s Ratio Perm c0.09 0.07
v/c Ratio 0.24 0.11 0.42 0.57 0.13
Uniform Delay, d1 20.6 22.2 23.8 9.7 7.1
Progression Factor 0.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.1 0.9 1.2 0.3
Delay (s) 0.3 22.3 24.7 10.9 7.4
Level of Service A C C B A
Approach Delay (s) 0.3 24.3 10.3 0.0
Approach LOS A C B A

Intersection Summary
HCM 2000 Control Delay 11.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background Conditions
12: Railroad Crossing & Hayes Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 4/3/2015

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 105 0 0 54 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 14.0 4.0
Lane Util. Factor 1.00 1.00
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 1863 1776
Flt Permitted 1.00 1.00
Satd. Flow (perm) 1863 1776
Peak-hour factor, PHF 0.67 0.67 0.75 0.75 0.92 0.92
Adj. Flow (vph) 157 0 0 72 0 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 157 0 0 72 0 0
Heavy Vehicles (%) 2% 2% 7% 7% 2% 2%
Turn Type NA NA
Protected Phases 12 Free
Permitted Phases
Actuated Green, G (s) 9.9 70.0
Effective Green, g (s) 9.9 70.0
Actuated g/C Ratio 0.14 1.00
Clearance Time (s) 14.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 263 1776
v/s Ratio Prot c0.08 0.04
v/s Ratio Perm
v/c Ratio 0.60 0.04
Uniform Delay, d1 28.2 0.0
Progression Factor 1.00 1.00
Incremental Delay, d2 3.6 0.0
Delay (s) 31.8 0.0
Level of Service C A
Approach Delay (s) 31.8 0.0 0.0
Approach LOS C A A

Intersection Summary
HCM 2000 Control Delay 21.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.16
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 17.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Background Conditions
2: 172nd Street & Comstock Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 4/3/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 12 133 74 16 172 38 17 34 6 19 73 26
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1792 1792 1792 1792 1792 1900 1712 1712 1900 1881 1881 1881
Adj Flow Rate, veh/h 16 177 99 20 215 48 24 47 8 26 100 36
Adj No. of Lanes 1 1 1 1 1 0 1 1 0 1 1 1
Peak Hour Factor 0.75 0.75 0.75 0.80 0.80 0.80 0.72 0.72 0.72 0.73 0.73 0.73
Percent Heavy Veh, % 6 6 6 6 6 6 11 11 11 1 1 1
Cap, veh/h 422 725 616 461 574 128 554 607 103 654 801 681
Arrive On Green 0.40 0.40 0.40 0.40 0.40 0.40 0.43 0.43 0.43 0.43 0.43 0.43
Sat Flow, veh/h 1070 1792 1524 1057 1420 317 1147 1426 243 1357 1881 1599
Grp Volume(v), veh/h 16 177 99 20 0 263 24 0 55 26 100 36
Grp Sat Flow(s),veh/h/ln 1070 1792 1524 1057 0 1737 1147 0 1669 1357 1881 1599
Q Serve(g_s), s 0.7 4.6 2.9 0.9 0.0 7.4 0.9 0.0 1.4 0.8 2.3 0.9
Cycle Q Clear(g_c), s 8.2 4.6 2.9 5.5 0.0 7.4 3.2 0.0 1.4 2.2 2.3 0.9
Prop In Lane 1.00 1.00 1.00 0.18 1.00 0.15 1.00 1.00
Lane Grp Cap(c), veh/h 422 725 616 461 0 702 554 0 710 654 801 681
V/C Ratio(X) 0.04 0.24 0.16 0.04 0.00 0.37 0.04 0.00 0.08 0.04 0.12 0.05
Avail Cap(c_a), veh/h 422 725 616 461 0 702 554 0 710 654 801 681
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.5 13.8 13.3 15.6 0.0 14.6 13.2 0.0 11.9 12.6 12.2 11.8
Incr Delay (d2), s/veh 0.2 0.8 0.6 0.2 0.0 1.5 0.1 0.0 0.2 0.1 0.3 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 2.4 1.3 0.3 0.0 3.8 0.3 0.0 0.7 0.3 1.2 0.4
LnGrp Delay(d),s/veh 17.7 14.6 13.8 15.8 0.0 16.2 13.3 0.0 12.1 12.7 12.5 12.0
LnGrp LOS B B B B B B B B B B
Approach Vol, veh/h 292 283 79 162
Approach Delay, s/veh 14.5 16.1 12.5 12.4
Approach LOS B B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.0 36.0 34.0 36.0
Change Period (Y+Rc), s * 5.7 6.2 * 5.7 6.2
Max Green Setting (Gmax), s * 28 29.8 * 28 29.8
Max Q Clear Time (g_c+I1), s 10.2 4.3 9.4 5.2
Green Ext Time (p_c), s 0.3 0.1 0.3 0.1

Intersection Summary
HCM 2010 Ctrl Delay 14.5
HCM 2010 LOS B

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 AWSC Background Conditions
3: 172nd Street & Hayes Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 4/3/2015

Intersection
Intersection Delay, s/veh10.5
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Vol, veh/h 0 60 135 40 0 4 79 36 0 36 23 5 0 39 46 26
Peak Hour Factor 0.92 0.72 0.72 0.72 0.92 0.66 0.66 0.66 0.92 0.68 0.68 0.68 0.92 0.73 0.73 0.73
Heavy Vehicles, % 2 9 9 9 2 11 11 11 2 5 5 5 2 7 7 7
Mvmt Flow 0 83 188 56 0 6 120 55 0 53 34 7 0 53 63 36
Number of Lanes 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 10.9 10.5 9.8 9.9
HCM LOS B B A A
                 

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 100% 0% 100% 0% 100% 0% 100% 0%
Vol Thru, % 0% 82% 0% 77% 0% 69% 0% 64%
Vol Right, % 0% 18% 0% 23% 0% 31% 0% 36%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 36 28 60 175 4 115 39 72
LT Vol 36 0 60 0 4 0 39 0
Through Vol 0 23 0 135 0 79 0 46
RT Vol 0 5 0 40 0 36 0 26
Lane Flow Rate 53 41 83 243 6 174 53 99
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.099 0.07 0.14 0.364 0.011 0.273 0.099 0.162
Departure Headway (Hd) 6.722 6.089 6.17 5.504 6.371 5.645 6.662 5.9
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 535 590 585 659 564 638 540 611
Service Time 4.436 3.803 3.87 3.204 4.089 3.362 4.374 3.613
HCM Lane V/C Ratio 0.099 0.069 0.142 0.369 0.011 0.273 0.098 0.162
HCM Control Delay 10.2 9.3 9.9 11.3 9.2 10.5 10.1 9.8
HCM Lane LOS B A A B A B B A
HCM 95th-tile Q 0.3 0.2 0.5 1.7 0 1.1 0.3 0.6



HCM 2010 TWSC Background Conditions
4: Goodrich Theaters Drive & Hayes Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 4/3/2015

Intersection
Int Delay, s/veh 0.6
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 232 16 4 137 13 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 1 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 72 72 60 60 60 60
Heavy Vehicles, % 5 0 0 9 0 0
Mvmt Flow 322 22 7 228 22 5
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 344 0 461 333
          Stage 1 - - - - 333 -
          Stage 2 - - - - 128 -
Critical Hdwy - - 4.1 - 6.6 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.8 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1226 - 548 713
          Stage 1 - - - - 731 -
          Stage 2 - - - - 890 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1226 - 544 713
Mov Cap-2 Maneuver - - - - 544 -
          Stage 1 - - - - 731 -
          Stage 2 - - - - 884 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 11.6
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 569 - - 1226 -
HCM Lane V/C Ratio 0.047 - - 0.005 -
HCM Control Delay (s) 11.6 - - 8 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM Signalized Intersection Capacity Analysis Background Conditions
1: SB US-31 & Hayes Street PM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 5/29/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 49 33 0 86 0 0 0 0 0 1037 64
Future Volume (vph) 0 49 33 0 86 0 0 0 0 0 1037 64
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 9.0 9.0 6.0 6.4 6.4
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1900 1615 1845 3471 1553
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1900 1615 1845 3471 1553
Peak-hour factor, PHF 0.76 0.76 0.76 0.65 0.65 0.65 0.92 0.92 0.92 0.84 0.84 0.84
Adj. Flow (vph) 0 64 43 0 132 0 0 0 0 0 1235 76
RTOR Reduction (vph) 0 0 34 0 0 0 0 0 0 0 0 32
Lane Group Flow (vph) 0 64 9 0 132 0 0 0 0 0 1235 44
Heavy Vehicles (%) 0% 0% 0% 3% 3% 3% 2% 2% 2% 4% 4% 4%
Turn Type NA Perm NA NA Perm
Protected Phases 4 8 6
Permitted Phases 4 6
Actuated Green, G (s) 14.2 14.2 17.2 40.4 40.4
Effective Green, g (s) 14.2 14.2 17.2 40.4 40.4
Actuated g/C Ratio 0.20 0.20 0.25 0.58 0.58
Clearance Time (s) 9.0 9.0 6.0 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 0.2 0.2
Lane Grp Cap (vph) 385 327 453 2003 896
v/s Ratio Prot 0.03 c0.07 c0.36
v/s Ratio Perm 0.01 0.03
v/c Ratio 0.17 0.03 0.29 0.62 0.05
Uniform Delay, d1 23.0 22.4 21.4 9.7 6.4
Progression Factor 0.00 0.00 0.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.3 1.4 0.1
Delay (s) 0.2 0.0 0.4 11.1 6.5
Level of Service A A A B A
Approach Delay (s) 0.1 0.4 0.0 10.9
Approach LOS A A A B

Intersection Summary
HCM 2000 Control Delay 9.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 56.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background Conditions
11: NB US-31 & Hayes Street PM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 5/29/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 49 0 0 86 137 0 1275 71 0 0 0
Future Volume (vph) 0 49 0 0 86 137 0 1275 71 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 9.0 9.0 6.4 6.4
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1900 1845 1568 3539 1583
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1900 1845 1568 3539 1583
Peak-hour factor, PHF 0.76 0.76 0.76 0.65 0.65 0.65 0.90 0.90 0.90 0.92 0.92 0.92
Adj. Flow (vph) 0 64 0 0 132 211 0 1417 79 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 42 0 0 33 0 0 0
Lane Group Flow (vph) 0 64 0 0 132 169 0 1417 46 0 0 0
Heavy Vehicles (%) 0% 0% 0% 3% 3% 3% 2% 2% 2% 2% 2% 2%
Turn Type NA NA Perm NA Perm
Protected Phases 8 4 2
Permitted Phases 4 2
Actuated Green, G (s) 17.2 14.2 14.2 40.4 40.4
Effective Green, g (s) 17.2 14.2 14.2 40.4 40.4
Actuated g/C Ratio 0.25 0.20 0.20 0.58 0.58
Clearance Time (s) 6.0 9.0 9.0 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 0.2 0.2
Lane Grp Cap (vph) 466 374 318 2042 913
v/s Ratio Prot 0.03 0.07 c0.40
v/s Ratio Perm c0.11 0.03
v/c Ratio 0.14 0.35 0.53 0.69 0.05
Uniform Delay, d1 20.6 24.0 24.9 10.4 6.4
Progression Factor 0.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.6 1.7 2.0 0.1
Delay (s) 0.1 24.5 26.6 12.4 6.5
Level of Service A C C B A
Approach Delay (s) 0.1 25.8 12.1 0.0
Approach LOS A C B A

Intersection Summary
HCM 2000 Control Delay 14.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 56.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background Conditions
12: Railroad Crossing & Hayes Street PM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 5/29/2015

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 82 0 0 150 0 0
Future Volume (vph) 82 0 0 150 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 14.0 4.0
Lane Util. Factor 1.00 1.00
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 1900 1845
Flt Permitted 1.00 1.00
Satd. Flow (perm) 1900 1845
Peak-hour factor, PHF 0.76 0.76 0.74 0.74 0.92 0.92
Adj. Flow (vph) 108 0 0 203 0 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 108 0 0 203 0 0
Heavy Vehicles (%) 0% 0% 3% 3% 2% 2%
Turn Type NA NA
Protected Phases 12 Free
Permitted Phases
Actuated Green, G (s) 9.2 70.0
Effective Green, g (s) 9.2 70.0
Actuated g/C Ratio 0.13 1.00
Clearance Time (s) 14.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 249 1845
v/s Ratio Prot c0.06 0.11
v/s Ratio Perm
v/c Ratio 0.43 0.11
Uniform Delay, d1 28.0 0.0
Progression Factor 1.00 1.00
Incremental Delay, d2 1.2 0.1
Delay (s) 29.2 0.1
Level of Service C A
Approach Delay (s) 29.2 0.1 0.0
Approach LOS C A A

Intersection Summary
HCM 2000 Control Delay 10.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.18
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 17.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Background Conditions
2: 172nd Street & Comstock Street PM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 5/29/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 72 255 56 8 136 55 57 108 25 69 121 52
Future Volume (veh/h) 72 255 56 8 136 55 57 108 25 69 121 52
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1845 1845 1827 1827 1900 1845 1845 1900 1845 1845 1845
Adj Flow Rate, veh/h 83 293 64 9 149 60 66 124 29 93 164 70
Adj No. of Lanes 1 1 1 1 1 0 1 1 0 1 1 1
Peak Hour Factor 0.87 0.87 0.87 0.91 0.91 0.91 0.87 0.87 0.87 0.74 0.74 0.74
Percent Heavy Veh, % 3 3 3 4 4 4 3 3 3 3 3 3
Cap, veh/h 476 746 633 395 501 202 521 616 144 555 785 668
Arrive On Green 0.40 0.40 0.40 0.40 0.40 0.40 0.43 0.43 0.43 0.43 0.43 0.43
Sat Flow, veh/h 1156 1845 1566 1000 1239 499 1131 1447 338 1217 1845 1568
Grp Volume(v), veh/h 83 293 64 9 0 209 66 0 153 93 164 70
Grp Sat Flow(s),veh/h/ln 1156 1845 1566 1000 0 1738 1131 0 1785 1217 1845 1568
Q Serve(g_s), s 3.7 7.9 1.8 0.5 0.0 5.7 2.7 0.0 3.8 3.6 3.9 1.9
Cycle Q Clear(g_c), s 9.4 7.9 1.8 8.3 0.0 5.7 6.7 0.0 3.8 7.4 3.9 1.9
Prop In Lane 1.00 1.00 1.00 0.29 1.00 0.19 1.00 1.00
Lane Grp Cap(c), veh/h 476 746 633 395 0 703 521 0 760 555 785 668
V/C Ratio(X) 0.17 0.39 0.10 0.02 0.00 0.30 0.13 0.00 0.20 0.17 0.21 0.10
Avail Cap(c_a), veh/h 476 746 633 395 0 703 521 0 760 555 785 668
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.3 14.8 12.9 17.7 0.0 14.1 14.8 0.0 12.6 15.0 12.7 12.1
Incr Delay (d2), s/veh 0.8 1.6 0.3 0.1 0.0 1.1 0.5 0.0 0.6 0.7 0.6 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 4.3 0.8 0.1 0.0 2.9 0.9 0.0 2.0 1.3 2.1 0.9
LnGrp Delay(d),s/veh 18.1 16.3 13.3 17.8 0.0 15.2 15.3 0.0 13.2 15.6 13.3 12.4
LnGrp LOS B B B B B B B B B B
Approach Vol, veh/h 440 218 219 327
Approach Delay, s/veh 16.2 15.3 13.8 13.7
Approach LOS B B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.0 36.0 34.0 36.0
Change Period (Y+Rc), s * 5.7 6.2 * 5.7 6.2
Max Green Setting (Gmax), s * 28 29.8 * 28 29.8
Max Q Clear Time (g_c+I1), s 11.4 9.4 10.3 8.7
Green Ext Time (p_c), s 0.3 0.2 0.3 0.2

Intersection Summary
HCM 2010 Ctrl Delay 14.9
HCM 2010 LOS B

Notes



HCM 2010 AWSC Background Conditions
3: 172nd Street & Hayes Street PM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 5/29/2015

Intersection
Intersection Delay, s/veh10.4
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Traffic Vol, veh/h 0 48 41 16 0 7 96 56 0 37 43 5 0 32 78 78
Future Vol, veh/h 0 48 41 16 0 7 96 56 0 37 43 5 0 32 78 78
Peak Hour Factor 0.92 0.82 0.82 0.82 0.92 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.80 0.80 0.80
Heavy Vehicles, % 2 14 14 14 2 7 7 7 2 6 6 6 2 3 3 3
Mvmt Flow 0 59 50 20 0 12 160 93 0 40 47 5 0 40 98 98
Number of Lanes 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 9.6 11.4 9.5 10.2
HCM LOS A B A B
                 

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 100% 0% 100% 0% 100% 0% 100% 0%
Vol Thru, % 0% 90% 0% 72% 0% 63% 0% 50%
Vol Right, % 0% 10% 0% 28% 0% 37% 0% 50%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 37 48 48 57 7 152 32 156
LT Vol 37 0 48 0 7 0 32 0
Through Vol 0 43 0 41 0 96 0 78
RT Vol 0 5 0 16 0 56 0 78
Lane Flow Rate 40 52 59 70 12 253 40 195
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.073 0.087 0.106 0.113 0.02 0.379 0.069 0.291
Departure Headway (Hd) 6.564 5.984 6.534 5.83 6.256 5.491 6.327 5.469
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 548 602 551 618 576 659 570 661
Service Time 4.273 3.693 4.24 3.536 3.956 3.191 4.027 3.169
HCM Lane V/C Ratio 0.073 0.086 0.107 0.113 0.021 0.384 0.07 0.295
HCM Control Delay 9.8 9.3 10 9.3 9.1 11.5 9.5 10.4
HCM Lane LOS A A A A A B A B
HCM 95th-tile Q 0.2 0.3 0.4 0.4 0.1 1.8 0.2 1.2



HCM 2010 TWSC Background Conditions
4: Goodrich Theaters Drive & Hayes Street PM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 5/29/2015

Intersection
Int Delay, s/veh 1.3
 

Movement EBT EBR WBL WBT NBL NBR
Traffic Vol, veh/h 99 21 11 200 23 6
Future Vol, veh/h 99 21 11 200 23 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 1 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 86 86 71 71 60 60
Heavy Vehicles, % 12 0 0 4 0 0
Mvmt Flow 115 24 15 282 38 10
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 140 0 299 127
          Stage 1 - - - - 127 -
          Stage 2 - - - - 172 -
Critical Hdwy - - 4.1 - 6.6 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.8 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1456 - 685 929
          Stage 1 - - - - 904 -
          Stage 2 - - - - 847 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1456 - 677 929
Mov Cap-2 Maneuver - - - - 677 -
          Stage 1 - - - - 904 -
          Stage 2 - - - - 837 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.4 10.4
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 717 - - 1456 -
HCM Lane V/C Ratio 0.067 - - 0.011 -
HCM Control Delay (s) 10.4 - - 7.5 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.2 - - 0 -



HCM Signalized Intersection Capacity Analysis Future Conditions
1: SB US-31 & Hayes Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 6/23/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 77 29 0 27 0 0 0 0 0 1321 28
Future Volume (vph) 0 77 29 0 27 0 0 0 0 0 1321 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 9.0 9.0 6.0 6.4 6.4
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1863 1583 1727 3438 1538
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1863 1583 1727 3438 1538
Peak-hour factor, PHF 0.67 0.67 0.67 0.64 0.64 0.64 0.92 0.92 0.92 0.85 0.85 0.85
Adj. Flow (vph) 0 115 43 0 42 0 0 0 0 0 1554 33
RTOR Reduction (vph) 0 0 34 0 0 0 0 0 0 0 0 14
Lane Group Flow (vph) 0 115 9 0 42 0 0 0 0 0 1554 19
Heavy Vehicles (%) 2% 2% 2% 10% 10% 10% 2% 2% 2% 5% 5% 5%
Turn Type NA Perm NA NA Perm
Protected Phases 4 8 6
Permitted Phases 4 6
Actuated Green, G (s) 14.9 14.9 17.9 39.7 39.7
Effective Green, g (s) 14.9 14.9 17.9 39.7 39.7
Actuated g/C Ratio 0.21 0.21 0.26 0.57 0.57
Clearance Time (s) 9.0 9.0 6.0 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 0.2 0.2
Lane Grp Cap (vph) 396 336 441 1949 872
v/s Ratio Prot c0.06 0.02 c0.45
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.29 0.03 0.10 0.80 0.02
Uniform Delay, d1 23.1 21.8 19.9 12.0 6.6
Progression Factor 0.00 0.00 0.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.1 3.5 0.0
Delay (s) 0.3 0.0 0.1 15.5 6.7
Level of Service A A A B A
Approach Delay (s) 0.3 0.1 0.0 15.3
Approach LOS A A A B

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Conditions
11: NB US-31 & Hayes Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 6/23/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 77 0 0 27 149 0 953 197 0 0 0
Future Volume (vph) 0 77 0 0 27 149 0 953 197 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 9.0 9.0 6.4 6.4
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1863 1727 1468 3374 1509
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1863 1727 1468 3374 1509
Peak-hour factor, PHF 0.67 0.67 0.67 0.64 0.64 0.64 0.88 0.88 0.88 0.92 0.92 0.92
Adj. Flow (vph) 0 115 0 0 42 233 0 1083 224 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 63 0 0 97 0 0 0
Lane Group Flow (vph) 0 115 0 0 42 170 0 1083 127 0 0 0
Heavy Vehicles (%) 2% 2% 2% 10% 10% 10% 7% 7% 7% 2% 2% 2%
Turn Type NA NA Perm NA Perm
Protected Phases 8 4 2
Permitted Phases 4 2
Actuated Green, G (s) 17.9 14.9 14.9 39.7 39.7
Effective Green, g (s) 17.9 14.9 14.9 39.7 39.7
Actuated g/C Ratio 0.26 0.21 0.21 0.57 0.57
Clearance Time (s) 6.0 9.0 9.0 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 0.2 0.2
Lane Grp Cap (vph) 476 367 312 1913 855
v/s Ratio Prot 0.06 0.02 c0.32
v/s Ratio Perm c0.12 0.08
v/c Ratio 0.24 0.11 0.54 0.57 0.15
Uniform Delay, d1 20.7 22.2 24.5 9.7 7.2
Progression Factor 0.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.1 1.9 1.2 0.4
Delay (s) 0.3 22.4 26.5 10.9 7.5
Level of Service A C C B A
Approach Delay (s) 0.3 25.8 10.3 0.0
Approach LOS A C B A

Intersection Summary
HCM 2000 Control Delay 12.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Conditions
12: Railroad Crossing & Hayes Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 6/23/2015

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 106 0 0 55 0 0
Future Volume (vph) 106 0 0 55 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 14.0 4.0
Lane Util. Factor 1.00 1.00
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 1863 1776
Flt Permitted 1.00 1.00
Satd. Flow (perm) 1863 1776
Peak-hour factor, PHF 0.67 0.67 0.75 0.75 0.92 0.92
Adj. Flow (vph) 158 0 0 73 0 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 158 0 0 73 0 0
Heavy Vehicles (%) 2% 2% 7% 7% 2% 2%
Turn Type NA NA
Protected Phases 12 Free
Permitted Phases
Actuated Green, G (s) 9.9 70.0
Effective Green, g (s) 9.9 70.0
Actuated g/C Ratio 0.14 1.00
Clearance Time (s) 14.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 263 1776
v/s Ratio Prot c0.08 0.04
v/s Ratio Perm
v/c Ratio 0.60 0.04
Uniform Delay, d1 28.2 0.0
Progression Factor 1.00 1.00
Incremental Delay, d2 3.8 0.0
Delay (s) 32.0 0.0
Level of Service C A
Approach Delay (s) 32.0 0.0 0.0
Approach LOS C A A

Intersection Summary
HCM 2000 Control Delay 21.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.16
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 17.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Future Conditions
2: 172nd Street & Comstock Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 6/23/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 133 75 16 172 38 18 37 6 19 76 26
Future Volume (veh/h) 12 133 75 16 172 38 18 37 6 19 76 26
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1792 1792 1792 1792 1792 1900 1712 1712 1900 1881 1881 1881
Adj Flow Rate, veh/h 16 177 100 20 215 48 25 51 8 26 104 36
Adj No. of Lanes 1 1 1 1 1 0 1 1 0 1 1 1
Peak Hour Factor 0.75 0.75 0.75 0.80 0.80 0.80 0.72 0.72 0.72 0.73 0.73 0.73
Percent Heavy Veh, % 6 6 6 6 6 6 11 11 11 1 1 1
Cap, veh/h 422 725 616 461 574 128 551 615 96 650 801 681
Arrive On Green 0.40 0.40 0.40 0.40 0.40 0.40 0.43 0.43 0.43 0.43 0.43 0.43
Sat Flow, veh/h 1070 1792 1524 1056 1420 317 1143 1445 227 1352 1881 1599
Grp Volume(v), veh/h 16 177 100 20 0 263 25 0 59 26 104 36
Grp Sat Flow(s),veh/h/ln 1070 1792 1524 1056 0 1737 1143 0 1672 1352 1881 1599
Q Serve(g_s), s 0.7 4.6 2.9 0.9 0.0 7.4 1.0 0.0 1.5 0.8 2.4 0.9
Cycle Q Clear(g_c), s 8.2 4.6 2.9 5.5 0.0 7.4 3.3 0.0 1.5 2.3 2.4 0.9
Prop In Lane 1.00 1.00 1.00 0.18 1.00 0.14 1.00 1.00
Lane Grp Cap(c), veh/h 422 725 616 461 0 702 551 0 712 650 801 681
V/C Ratio(X) 0.04 0.24 0.16 0.04 0.00 0.37 0.05 0.00 0.08 0.04 0.13 0.05
Avail Cap(c_a), veh/h 422 725 616 461 0 702 551 0 712 650 801 681
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.5 13.8 13.3 15.6 0.0 14.6 13.2 0.0 12.0 12.6 12.2 11.8
Incr Delay (d2), s/veh 0.2 0.8 0.6 0.2 0.0 1.5 0.2 0.0 0.2 0.1 0.3 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 2.4 1.3 0.3 0.0 3.8 0.3 0.0 0.7 0.3 1.3 0.4
LnGrp Delay(d),s/veh 17.7 14.6 13.9 15.8 0.0 16.2 13.4 0.0 12.2 12.8 12.6 12.0
LnGrp LOS B B B B B B B B B B
Approach Vol, veh/h 293 283 84 166
Approach Delay, s/veh 14.5 16.1 12.5 12.5
Approach LOS B B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.0 36.0 34.0 36.0
Change Period (Y+Rc), s * 5.7 6.2 * 5.7 6.2
Max Green Setting (Gmax), s * 28 29.8 * 28 29.8
Max Q Clear Time (g_c+I1), s 10.2 4.4 9.4 5.3
Green Ext Time (p_c), s 0.3 0.1 0.3 0.1

Intersection Summary
HCM 2010 Ctrl Delay 14.5
HCM 2010 LOS B

Notes



HCM 2010 AWSC Future Conditions
3: 172nd Street & Hayes Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 6/23/2015

Intersection
Intersection Delay, s/veh10.5
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Traffic Vol, veh/h 0 60 137 41 0 4 81 36 0 37 23 5 0 39 46 26
Future Vol, veh/h 0 60 137 41 0 4 81 36 0 37 23 5 0 39 46 26
Peak Hour Factor 0.92 0.72 0.72 0.72 0.92 0.66 0.66 0.66 0.92 0.68 0.68 0.68 0.92 0.73 0.73 0.73
Heavy Vehicles, % 2 9 9 9 2 11 11 11 2 5 5 5 2 7 7 7
Mvmt Flow 0 83 190 57 0 6 123 55 0 54 34 7 0 53 63 36
Number of Lanes 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 11 10.6 9.8 9.9
HCM LOS B B A A
                 

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 100% 0% 100% 0% 100% 0% 100% 0%
Vol Thru, % 0% 82% 0% 77% 0% 69% 0% 64%
Vol Right, % 0% 18% 0% 23% 0% 31% 0% 36%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 37 28 60 178 4 117 39 72
LT Vol 37 0 60 0 4 0 39 0
Through Vol 0 23 0 137 0 81 0 46
RT Vol 0 5 0 41 0 36 0 26
Lane Flow Rate 54 41 83 247 6 177 53 99
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.102 0.07 0.14 0.371 0.011 0.279 0.099 0.162
Departure Headway (Hd) 6.746 6.113 6.18 5.514 6.385 5.662 6.687 5.925
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 533 588 584 658 562 636 538 608
Service Time 4.459 3.826 3.88 3.214 4.101 3.378 4.4 3.638
HCM Lane V/C Ratio 0.101 0.07 0.142 0.375 0.011 0.278 0.099 0.163
HCM Control Delay 10.2 9.3 9.9 11.4 9.2 10.6 10.1 9.8
HCM Lane LOS B A A B A B B A
HCM 95th-tile Q 0.3 0.2 0.5 1.7 0 1.1 0.3 0.6



HCM 2010 TWSC Future Conditions
4: Goodrich Theaters Drive/Site Road & Hayes Street AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 6/23/2015

Intersection
Int Delay, s/veh 2.4
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 47 211 16 4 123 17 13 0 3 24 0 40
Future Vol, veh/h 47 211 16 4 123 17 13 0 3 24 0 40
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 1 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 72 72 60 60 92 60 92 60 92 92 92
Heavy Vehicles, % 2 5 0 0 9 2 0 2 0 2 2 2
Mvmt Flow 51 293 22 7 205 18 22 0 5 26 0 43
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 223 0 0 315 0 0 522 643 304 637 645 112
          Stage 1 - - - - - - 406 406 - 228 228 -
          Stage 2 - - - - - - 116 237 - 409 417 -
Critical Hdwy 4.14 - - 4.1 - - 7.3 6.53 6.2 7.33 6.53 6.93
Critical Hdwy Stg 1 - - - - - - 6.1 5.53 - 6.53 5.53 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.53 - 6.13 5.53 -
Follow-up Hdwy 2.22 - - 2.2 - - 3.5 4.019 3.3 3.519 4.019 3.319
Pot Cap-1 Maneuver 1343 - - 1257 - - 455 391 740 376 390 920
          Stage 1 - - - - - - 626 597 - 755 715 -
          Stage 2 - - - - - - 882 708 - 619 590 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1343 - - 1257 - - 416 371 740 359 370 920
Mov Cap-2 Maneuver - - - - - - 416 371 - 359 370 -
          Stage 1 - - - - - - 597 570 - 720 711 -
          Stage 2 - - - - - - 835 704 - 587 563 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.1 0.2 13.4 12.1
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 453 1343 - - 1257 - - 580
HCM Lane V/C Ratio 0.059 0.038 - - 0.005 - - 0.12
HCM Control Delay (s) 13.4 7.8 0 - 7.9 0 - 12.1
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.2 0.1 - - 0 - - 0.4



HCM 2010 TWSC Future Conditions
5: 172nd Street & 172nd Site Road AM Peak Hour

Grand Haven Speedway TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 6/23/2015

Intersection
Int Delay, s/veh 1
 

Movement EBL EBR NBL NBT SBT SBR
Traffic Vol, veh/h 14 8 11 108 103 12
Future Vol, veh/h 14 8 11 108 103 12
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 150 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 72 72 73 73
Heavy Vehicles, % 2 2 2 11 5 2
Mvmt Flow 15 9 15 150 141 16
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 330 149 158 0 - 0
          Stage 1 149 - - - - -
          Stage 2 181 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 665 898 1422 - - -
          Stage 1 879 - - - - -
          Stage 2 850 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 658 898 1422 - - -
Mov Cap-2 Maneuver 692 - - - - -
          Stage 1 879 - - - - -
          Stage 2 841 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.9 0.7 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1422 - 755 - -
HCM Lane V/C Ratio 0.011 - 0.032 - -
HCM Control Delay (s) 7.6 - 9.9 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM Signalized Intersection Capacity Analysis Future Conditions
1: SB US-31 & Hayes Street PM Peak Hour

Grand Haven Flagstar TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 6/23/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 51 33 0 88 0 0 0 0 0 1075 64
Future Volume (vph) 0 51 33 0 88 0 0 0 0 0 1075 64
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 9.0 9.0 6.0 6.4 6.4
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1900 1615 1845 3471 1553
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1900 1615 1845 3471 1553
Peak-hour factor, PHF 0.76 0.76 0.76 0.65 0.65 0.65 0.92 0.92 0.92 0.84 0.84 0.84
Adj. Flow (vph) 0 67 43 0 135 0 0 0 0 0 1280 76
RTOR Reduction (vph) 0 0 34 0 0 0 0 0 0 0 0 32
Lane Group Flow (vph) 0 67 9 0 135 0 0 0 0 0 1280 44
Heavy Vehicles (%) 0% 0% 0% 3% 3% 3% 2% 2% 2% 4% 4% 4%
Turn Type NA Perm NA NA Perm
Protected Phases 4 8 6
Permitted Phases 4 6
Actuated Green, G (s) 14.5 14.5 17.5 40.1 40.1
Effective Green, g (s) 14.5 14.5 17.5 40.1 40.1
Actuated g/C Ratio 0.21 0.21 0.25 0.57 0.57
Clearance Time (s) 9.0 9.0 6.0 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 0.2 0.2
Lane Grp Cap (vph) 393 334 461 1988 889
v/s Ratio Prot 0.04 c0.07 c0.37
v/s Ratio Perm 0.01 0.03
v/c Ratio 0.17 0.03 0.29 0.64 0.05
Uniform Delay, d1 22.8 22.1 21.2 10.1 6.6
Progression Factor 0.00 0.00 0.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.3 1.6 0.1
Delay (s) 0.2 0.0 0.4 11.7 6.7
Level of Service A A A B A
Approach Delay (s) 0.1 0.4 0.0 11.5
Approach LOS A A A B

Intersection Summary
HCM 2000 Control Delay 9.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 58.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Conditions
11: NB US-31 & Hayes Street PM Peak Hour

Grand Haven Flagstar TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 6/23/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 51 0 0 88 175 0 1275 110 0 0 0
Future Volume (vph) 0 51 0 0 88 175 0 1275 110 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 9.0 9.0 6.4 6.4
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1900 1845 1568 3539 1583
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1900 1845 1568 3539 1583
Peak-hour factor, PHF 0.76 0.76 0.76 0.65 0.65 0.65 0.90 0.90 0.90 0.92 0.92 0.92
Adj. Flow (vph) 0 67 0 0 135 269 0 1417 122 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 42 0 0 52 0 0 0
Lane Group Flow (vph) 0 67 0 0 135 227 0 1417 70 0 0 0
Heavy Vehicles (%) 0% 0% 0% 3% 3% 3% 2% 2% 2% 2% 2% 2%
Turn Type NA NA Perm NA Perm
Protected Phases 8 4 2
Permitted Phases 4 2
Actuated Green, G (s) 17.5 14.5 14.5 40.1 40.1
Effective Green, g (s) 17.5 14.5 14.5 40.1 40.1
Actuated g/C Ratio 0.25 0.21 0.21 0.57 0.57
Clearance Time (s) 6.0 9.0 9.0 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 0.2 0.2
Lane Grp Cap (vph) 475 382 324 2027 906
v/s Ratio Prot 0.04 0.07 c0.40
v/s Ratio Perm c0.14 0.04
v/c Ratio 0.14 0.35 0.70 0.70 0.08
Uniform Delay, d1 20.4 23.7 25.7 10.7 6.7
Progression Factor 0.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.6 6.7 2.0 0.2
Delay (s) 0.1 24.3 32.4 12.7 6.8
Level of Service A C C B A
Approach Delay (s) 0.1 29.7 12.2 0.0
Approach LOS A C B A

Intersection Summary
HCM 2000 Control Delay 15.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 58.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Conditions
12: Railroad Crossing & Hayes Street PM Peak Hour

Grand Haven Flagstar TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 6/23/2015

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 84 0 0 152 0 0
Future Volume (vph) 84 0 0 152 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 14.0 4.0
Lane Util. Factor 1.00 1.00
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 1900 1845
Flt Permitted 1.00 1.00
Satd. Flow (perm) 1900 1845
Peak-hour factor, PHF 0.76 0.76 0.74 0.74 0.92 0.92
Adj. Flow (vph) 111 0 0 205 0 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 111 0 0 205 0 0
Heavy Vehicles (%) 0% 0% 3% 3% 2% 2%
Turn Type NA NA
Protected Phases 12 Free
Permitted Phases
Actuated Green, G (s) 9.5 70.0
Effective Green, g (s) 9.5 70.0
Actuated g/C Ratio 0.14 1.00
Clearance Time (s) 14.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 257 1845
v/s Ratio Prot c0.06 0.11
v/s Ratio Perm
v/c Ratio 0.43 0.11
Uniform Delay, d1 27.8 0.0
Progression Factor 1.00 1.00
Incremental Delay, d2 1.2 0.1
Delay (s) 28.9 0.1
Level of Service C A
Approach Delay (s) 28.9 0.1 0.0
Approach LOS C A A

Intersection Summary
HCM 2000 Control Delay 10.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.19
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 17.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Future Conditions
2: 172nd Street & Comstock Street PM Peak Hour

Grand Haven Flagstar TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 6/23/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 72 255 58 8 136 55 59 112 25 69 125 52
Future Volume (veh/h) 72 255 58 8 136 55 59 112 25 69 125 52
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1845 1845 1827 1827 1900 1845 1845 1900 1845 1845 1845
Adj Flow Rate, veh/h 83 293 67 9 149 60 68 129 29 93 169 70
Adj No. of Lanes 1 1 1 1 1 0 1 1 0 1 1 1
Peak Hour Factor 0.87 0.87 0.87 0.91 0.91 0.91 0.87 0.87 0.87 0.74 0.74 0.74
Percent Heavy Veh, % 3 3 3 4 4 4 3 3 3 3 3 3
Cap, veh/h 476 746 633 394 501 202 517 621 140 551 785 668
Arrive On Green 0.40 0.40 0.40 0.40 0.40 0.40 0.43 0.43 0.43 0.43 0.43 0.43
Sat Flow, veh/h 1156 1845 1566 997 1239 499 1125 1459 328 1212 1845 1568
Grp Volume(v), veh/h 83 293 67 9 0 209 68 0 158 93 169 70
Grp Sat Flow(s),veh/h/ln 1156 1845 1566 997 0 1738 1125 0 1787 1212 1845 1568
Q Serve(g_s), s 3.7 7.9 1.9 0.5 0.0 5.7 2.8 0.0 3.9 3.7 4.1 1.9
Cycle Q Clear(g_c), s 9.4 7.9 1.9 8.3 0.0 5.7 6.9 0.0 3.9 7.6 4.1 1.9
Prop In Lane 1.00 1.00 1.00 0.29 1.00 0.18 1.00 1.00
Lane Grp Cap(c), veh/h 476 746 633 394 0 703 517 0 761 551 785 668
V/C Ratio(X) 0.17 0.39 0.11 0.02 0.00 0.30 0.13 0.00 0.21 0.17 0.22 0.10
Avail Cap(c_a), veh/h 476 746 633 394 0 703 517 0 761 551 785 668
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.3 14.8 13.0 17.7 0.0 14.1 14.9 0.0 12.7 15.0 12.7 12.1
Incr Delay (d2), s/veh 0.8 1.6 0.3 0.1 0.0 1.1 0.5 0.0 0.6 0.7 0.6 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 4.3 0.9 0.1 0.0 2.9 1.0 0.0 2.1 1.3 2.2 0.9
LnGrp Delay(d),s/veh 18.1 16.3 13.3 17.8 0.0 15.2 15.4 0.0 13.3 15.7 13.3 12.4
LnGrp LOS B B B B B B B B B B
Approach Vol, veh/h 443 218 226 332
Approach Delay, s/veh 16.2 15.3 13.9 13.8
Approach LOS B B B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.0 36.0 34.0 36.0
Change Period (Y+Rc), s * 5.7 6.2 * 5.7 6.2
Max Green Setting (Gmax), s * 28 29.8 * 28 29.8
Max Q Clear Time (g_c+I1), s 11.4 9.6 10.3 8.9
Green Ext Time (p_c), s 0.3 0.2 0.3 0.2

Intersection Summary
HCM 2010 Ctrl Delay 15.0
HCM 2010 LOS B

Notes



HCM 2010 AWSC Future Conditions
3: 172nd Street & Hayes Street PM Peak Hour

Grand Haven Flagstar TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 6/23/2015

Intersection
Intersection Delay, s/veh10.5
Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR SBU SBL SBT SBR
Traffic Vol, veh/h 0 48 43 18 0 7 98 56 0 39 43 5 0 32 78 78
Future Vol, veh/h 0 48 43 18 0 7 98 56 0 39 43 5 0 32 78 78
Peak Hour Factor 0.92 0.82 0.82 0.82 0.92 0.60 0.60 0.60 0.92 0.92 0.92 0.92 0.92 0.80 0.80 0.80
Heavy Vehicles, % 2 14 14 14 2 7 7 7 2 6 6 6 2 3 3 3
Mvmt Flow 0 59 52 22 0 12 163 93 0 42 47 5 0 40 98 98
Number of Lanes 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0
 

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 9.6 11.5 9.6 10.3
HCM LOS A B A B
                 

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 100% 0% 100% 0% 100% 0% 100% 0%
Vol Thru, % 0% 90% 0% 70% 0% 64% 0% 50%
Vol Right, % 0% 10% 0% 30% 0% 36% 0% 50%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 39 48 48 61 7 154 32 156
LT Vol 39 0 48 0 7 0 32 0
Through Vol 0 43 0 43 0 98 0 78
RT Vol 0 5 0 18 0 56 0 78
Lane Flow Rate 42 52 59 74 12 257 40 195
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.078 0.087 0.107 0.121 0.02 0.386 0.069 0.292
Departure Headway (Hd) 6.595 6.015 6.55 5.836 6.275 5.513 6.36 5.501
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 546 598 550 617 574 657 567 657
Service Time 4.304 3.724 4.258 3.543 3.975 3.213 4.06 3.201
HCM Lane V/C Ratio 0.077 0.087 0.107 0.12 0.021 0.391 0.071 0.297
HCM Control Delay 9.9 9.3 10 9.3 9.1 11.6 9.5 10.5
HCM Lane LOS A A A A A B A B
HCM 95th-tile Q 0.3 0.3 0.4 0.4 0.1 1.8 0.2 1.2



HCM 2010 TWSC Future Conditions
4: Goodrich Theaters Drive/Site Road & Hayes Street PM Peak Hour

Grand Haven Flagstar TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 6/23/2015

Intersection
Int Delay, s/veh 3.3
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Vol, veh/h 51 89 21 11 181 23 23 0 6 14 0 59
Future Vol, veh/h 51 89 21 11 181 23 23 0 6 14 0 59
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 1 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 86 86 71 71 92 60 92 60 92 92 92
Heavy Vehicles, % 2 12 0 0 4 2 0 2 0 2 2 2
Mvmt Flow 55 103 24 15 255 25 38 0 10 15 0 64
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 280 0 0 128 0 0 385 538 116 530 537 140
          Stage 1 - - - - - - 227 227 - 298 298 -
          Stage 2 - - - - - - 158 311 - 232 239 -
Critical Hdwy 4.14 - - 4.1 - - 7.3 6.53 6.2 7.33 6.53 6.93
Critical Hdwy Stg 1 - - - - - - 6.1 5.53 - 6.53 5.53 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.53 - 6.13 5.53 -
Follow-up Hdwy 2.22 - - 2.2 - - 3.5 4.019 3.3 3.519 4.019 3.319
Pot Cap-1 Maneuver 1280 - - 1470 - - 565 449 942 446 450 883
          Stage 1 - - - - - - 780 716 - 687 666 -
          Stage 2 - - - - - - 834 658 - 770 707 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1280 - - 1470 - - 501 423 942 422 424 883
Mov Cap-2 Maneuver - - - - - - 501 423 - 422 424 -
          Stage 1 - - - - - - 744 683 - 655 658 -
          Stage 2 - - - - - - 764 650 - 727 674 -
 

Approach EB WB NB SB
HCM Control Delay, s 2.4 0.4 12.1 10.5
HCM LOS B B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 555 1280 - - 1470 - - 730
HCM Lane V/C Ratio 0.087 0.043 - - 0.011 - - 0.109
HCM Control Delay (s) 12.1 7.9 0 - 7.5 0 - 10.5
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.3 0.1 - - 0 - - 0.4



HCM 2010 TWSC Future Conditions
5: 172nd Street & 172nd Site Road PM Peak Hour

Grand Haven Flagstar TIA Synchro 9 Report
Fleis & VandenBrink Engineering, Inc. 6/23/2015

Intersection
Int Delay, s/veh 1.4
 

Movement EBL EBR NBL NBT SBT SBR
Traffic Vol, veh/h 23 19 16 131 169 25
Future Vol, veh/h 23 19 16 131 169 25
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 150 - - -
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 25 21 17 142 184 27
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 374 197 211 0 - 0
          Stage 1 197 - - - - -
          Stage 2 177 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 627 844 1360 - - -
          Stage 1 836 - - - - -
          Stage 2 854 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 619 844 1360 - - -
Mov Cap-2 Maneuver 666 - - - - -
          Stage 1 836 - - - - -
          Stage 2 843 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.2 0.8 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1360 - 736 - -
HCM Lane V/C Ratio 0.013 - 0.062 - -
HCM Control Delay (s) 7.7 - 10.2 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -
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