
Kuna City Codes, Comprehensive Plan, and Maps are available at www.kunacity.id.gov 
 

KUNA PLANNING AND ZONING COMMISSION 
Agenda for January 22, 2019  

Kuna City Hall    Council Chambers    751 W. 4th St.    Kuna, Idaho 
  
 
 
 
 

1. CALL TO ORDER AND ROLL CALL 
Chairman Lee Young     
Vice Chairman Dana Hennis 
Commissioner Cathy Gealy 
Commissioner John Laraway 
Commissioner Stephen Damron 
 

2. CONSENT AGENDA:    All Listed Consent Agenda Items are Action Items 
a. Meeting Minutes for January 8, 2019. 
b. Findings of Fact and Conclusions of Law For 18-07-AN (Annexation) & 18-05-ZC (Rezone) – 

Bodahl-Stiner Annexation and Rezone. 
 

3. PUBLIC HEARING 
a. 18-06-AN (Annexation), 18-08-S (Preliminary Plat) & 18-35-DR (Design Review) – 

Ledgestone Subdivision; On behalf of trilogy development, Inc., Jane Suggs, with WHPacific 
requests to annex two contiguous parcels comprising of approximately 60.85 acres on East 
Hubbard Road and North Locust Grove Road into Kuna City Limits with an R-8 zoning 
designation; and to subdivide the 60.85-acres into 298 total lots, consisting of 253 single family 
buildable lots, and 45 Common lots. The subject sites are adjacent to the southwest corner of East 
Hubbard Road and North Locust Grove Road, Kuna, ID 83634, within Section 18, Township 2 
North, Range 1 East; (APN’s S1418121126 & S1418123400). ACTION ITEM. 
 

b. 18-07-S (Preliminary Plat) – Arbor Ridge Villas Subdivision; On behalf of Endurance Holdings, 
LLC., B&A Engineers requests to subdivide approximately 2.1-acres into eleven (11) total lots, 
consisting of eight (8) buildable multi-family lots, and three (3) common lots and has reserved the 
name Arbor Ridge Villas Subdivision. The subject site is located on the northwest corner of West 
Ardell Road and North School Avenue, Kuna, ID 83634, within Section 14, Township 2 North, 
Range 1 West; (APN# S1314244201). ACTION ITEM. 

 
4. COMMISSION REPORTS 
a. Planning and Zoning Commission Elections for Chairman and Vice Chairman for 2019. 

 
5. ADJOURNMENT 
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City of Kuna 
Planning and Zoning Commission 

Staff Report 
 

 

     

 

 

To:   Planning and Zoning Commission 
 

Case Numbers: 18-06-AN (Annexation), 18-08-S 
(Preliminary Plat) & 18-35-DR 
(Design Review) Ledgestone 
Subdivision 

 
Site Location: East Hubbard Road and North 

Locust Grove Road, Kuna, ID 
83634 

 

Planner:   Jace Hellman, Planner II 
 

Hearing Date:  December 11, 2018 
Tabled to:  January 22, 2019 
  
Owner: TJ Johnson 
 2425 N Locust Grove Road 
 Kuna, ID 83634 
 

Applicant: Trilogy Development, Inc. 
   9839 Cable Car Street, Suite 101 
   Boise, ID 83709 
   208.895.8858 
   
Representative:  Jane Suggs, WHPacific 
   2141 W. Airport Way, Suite 104 

Boise, ID 83705 
208.275.8729 
jsuggs@whpacific.com 

 
Table of Contents: 

A. Process and Noticing    
B. Applicants Request 
C. Exhibit Maps 
D. Site History 
E. General Project Facts 
F. Staff Analysis 

G. Applicable Standards 
H. Factual Summary 
I. Proposed Comprehensive Plan Analysis 
J. Proposed Kuna City Code Analysis 
K. Commission’s Recommendation 
L. Recommended Conditions of Approval 

 

A. Process and Noticing: 

1. Kuna City Code (KCC), Title 1, Chapter 14, Section 3, states that design reviews are designated as public 
meetings, with the Planning and Zoning Commission (acting as the Design Review Board) as the decision-
making body; and that preliminary plats and annexations are designated as public hearings, with the Planning 
and Zoning Commission as a recommending body and City Council as the decision-making body. These land 
use applications were given proper public notice and followed the requirements set forth in Idaho Code, 
Chapter 65, Local Planning Act. 
 

 

           P.O. Box 13 

Phone: (208) 922-5274 

Fax:     (208) 922-5989 

www.Kunacity.id.gov 
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a. Notifications 
i. Neighborhood Meeting  July 9, 2018 (6 people attended) 
ii. Agency Comment Request  October 22, 2018 
iii. 400’ Property Owners Notice November 21, 2018 
iv. Kuna Melba Newspaper  November 21, 2018 
v. Site Posted   November 29, 2018 

 

B. Applicant’s Request: 
On behalf of Trilogy Development, Inc., Jane Suggs, with WHPacific requests to annex two contiguous parcels 
comprising of approximately 60.85 acres on East Hubbard Road and North Locust Grove Road into Kuna City Limits 
with an R-8 zoning designation; and to subdivide the 60.85-acres into 298 total lots, consisting of 253 single family 
buildable lots, and 45 Common lots. The subject sites are adjacent to the southwest corner of East Hubbard Road 
and North Locust Grove Road, Kuna, ID 83634, within Section 18, Township 2 North, Range 1 East; (APN’s 
S1418121126 & S1418123400).  

 

C. Exhibit Maps:  

 
D.  Site History:  

Both parcels are currently zoned Rural Residential (RR) within unincorporated Ada County. Historically these 
parcels have served as farmland. 
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E. General Projects Facts:  
1. Comprehensive Plan Map: The Future Land Use Map (Comp Plan Map) is intended to serve as a guide for 

the decision-making body for the City. The Comp Plan map indicates land use designations generally speaking, 
it is not the actual zone. The Future Land Use Map identifies the 60.85-acre site as Medium Density 
Residential. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

2. Recreation and Pathways Map: The Recreation and Pathways Master Plan Map indicates a future trail 
through the northeast edge of the site situated along the Mason Creek Feeder. Accordingly, it is the City’s 
goal and desire to increase the number of trails and pathways in Kuna. Staff highly recommends that 
developers design and construct trails and pathways along frontages of their canals and ditches to comply 
with the Master Plan’s goals by either starting a pathway, or extending current ones at time of development. 

 

 

3. Surrounding Land Uses:     

North 
R-6 
RR 

Medium Density Residential – Kuna City 
Rural Residential – Ada County 

South RR Rural Residential – Ada County 

East RR Rural Residential – Ada County 

West RR Rural Residential – Ada County 
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4. Parcel Sizes, Current Zoning, Parcel Numbers: 

Property Owner Parcel Size Current Zone: Parcel Numbers 

TJ Johnson 60.85 acres RR (Rural Residential) S1418121126 & S1418123400 

 
5. Services: 

 Sanitary Sewer– City of Kuna 
 Potable Water – City of Kuna 
 Pressurized Irrigation – City of Kuna (KMID) 
 Fire Protection – City of Kuna (KMID) 
 Police Protection – Kuna Police (Ada County Sheriff’s office) 
 Sanitation Services – J & M Sanitation 
 

6. Existing Structures, Vegetation and Natural Features:  
The proposed project sites are generally vacant of any structures with the exception of a few outbuildings. 
vegetation on-site is consistent with that of crop fields. The site is relatively flat with an estimated average 
slope of 0% to 2%. Bedrock depth is estimated to be greater than sixty inches according to the USDA Soil 
Survey for Ada County. 
 

7.  Transportation / Connectivity:  
The applicant proposes connections to public streets in two locations, which includes a new section of the 
mid mile collector Stroebel Road and existing Locust Grove Road. Additionally, a temporary access onto 
Hubbard Road has been proposed, which will be relinquished upon a later phase of development. A 
continuation of the regional pathway along the Mason Creek Feeder has been proposed along the 
northeastern property line of the proposed project site. 
 

8. Environmental Issues:  
 Staff is not aware of any environmental issues, health or safety conflicts beyond the designation of being in 
 the nitrate priority area. Idaho Department of Environmental Quality (DEQ) has provided recommendations 
 for surface and groundwater protection practices and requirements for development of the site. 

 
9. Agency Responses: The following responding agency comments are included as exhibits with this case file: 

• Department of Environmental Quality …………………………………………………………………………. Exhibit C-2 

• Central District Health Department ……………………………………………………………………………… Exhibit C-3 

• Community Planning Association of Southwest Idaho (Compass) .……………………………….. Exhibit C-4 

• Nampa & Meridian Irrigation District …………………………………………………………………………… Exhibit C-5 

• Boise Project Board of Control ……………………………………………………………………………………… Exhibit C-6 

• Kuna City Engineer ………………..…………………………………………………………………………………….. Exhibit C-7 

• Idaho Transportation Department ………………………………………………………………………………. Exhibit C-8 

• Ada County Highway District ………………………………………………………………………………………. Exhibit C-9 
 

F. Staff Analysis: 
The applicant proposes to annex two contiguous parcels comprising of approximately 60.85 acres on East Hubbard 
Road and North Locust Grove Road into Kuna City Limits with an R-8 zoning designation; and to subdivide the 
60.85-acres into 298 total lots, consisting of 253 single family buildable lots, and 45 Common lots. 
 
The applicant has proposed a zoning designation of R-8, which falls under the classification of Medium Density 
Residential. However, the applicant proposed an actual density of 4.15 dwelling units per acre. Lots are proposed 
to be significantly larger than the minimum of 3,300 square feet listed in Kuna City Code 5-3-3, with lot sizes 
ranging from approximately 5,400 square feet to 10,600 square feet. However, the dimensional lot standards of 
an R-8 designation allow the applicant to provide a new type of home product to the City of Kuna. 53 buildable 
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lots are proposed as alley loaded homes. These single-family homes will face the street; however, driveway and 
garage access will be available from the rear of the house via a public alley way. This product will fit into the current 
dimensional lot standards of an R-8 zone except for a proposed lot coverage of 52%. Kuna City Code 5-3-3 allows 
for a maximum lot coverage of 40%. However, the City of Kuna encourages creativity in the design of its 
subdivisions and Kuna City Code 5-3-3-B allows for the Planning and Zoning director to modify some dimensional 
standards with the Planning and Zoning Commissions concurrence. The remaining 200 buildable lots will be 
standard single-family home lots. 
 
Applicant is constructing a new section of Stroebel Road along the east property line, which will serve as the main 
entrance into the Project. Stroebel Road is listed as a north-south collector according to Kuna’s Street Circulation 
Map. Staff would recommend the applicant work with Staff and Ada County Highway District to ensure the new 
collector street is constructed to each agency’s standards.  A secondary access has been proposed onto existing 
Locust Grove Road. However, this access point is not projected to be constructed until a later phase of site 
development. In the meantime, the applicant proposes a temporary emergency access point on to Hubbard Road. 
Several stub streets have been provided as a part of this project, two (2) to the south, including the stub of future 
collector Stroebel Road, and one (1) to the northeast, across the Mason Creek Feeder. The applicant will be 
required to install a sign at the terminus of each of the roads stating these roads will continue in the future. Staff 
will defer the applicant to comments provided by ACHD for preferred language. 
 
The installation of streetlights are a required public improvement listed under Kuna City Code 6-4-2. The applicant 
has not identified streetlight locations on the preliminary plat. Applicant will be required to work with staff in 
order to comply with Kuna City code and install street lights a maximum spacing of two hundred fifty (250) feet 
along the site’s frontage. The locations of street lights will be approved at the time of construction document 
review. Staff would note that these street lights must be designed and installed according to “Dark skies” 
standards. 
 
Applicant proposes to install an eight (8) foot sidewalk within the proposed buffer areas along Hubbard, Stroebel 
and Locust Grove Roads. Road sections of Hubbard Road and Locust Grove Road that abut the site are designated 
as arterials, while the newly proposed section of Stroebel Road is designated as a collector. Kuna City Code 5-17 
requires the construction of detached eight (8) foot sidewalks along classified roadways. This sidewalk needs to 
be located within the public right-of-way and separated from public vertical curb by a four to eight-foot-wide 
irrigated and landscaped planter strip, which is in addition to the required landscape buffers. Staff will require the 
applicant install curb and gutter along all roadways. Furthermore, the applicant is required to conform to Kuna 
City Code and install the proposed sidewalk within the right-of-way separated from the public vertical curb by a 
four to eight-foot-wide irrigated and landscaped planter strip. 
 
Kuna’s Comprehensive Plan (Comp Plan), encourages a variety of housing types for all income levels numerous 
times throughout the document. Pertinent sections of the Comp Plan that address housing types are included 
below, in Section K (Comp Plan Analysis) of this report. The City attempts to balance all housing types within the 
City. Staff has reviewed the proposed preliminary plat for technical compliance with Kuna City Code (KCC), and 
finds the pre-plat and landscape plan are in compliance with applicable codes. Staff would recommend that the 
applicant work with Kuna’s staff, ACHD, and Kuna Rural Fire District (KRFD) to conform to each agency’s 
requirements. 
  
A design review application for common area landscaping and open space was included as a part of the overall 
application. Applicant proposes several dedicated landscaping and buffer areas throughout the project. 
Approximately 14%, or 8.51 acres of the project has been dedicated to common area; and 10.2%, or 6.2 acres of 
the project have been determined as “usable open space”.  Staff find the proposed landscaping, buffers and 
common space to be in compliance with Kuna City Code. However, staff would recommend the applicant be 
conditioned to place sod wherever the landscape plan identifies “Lawn”, and provide staff an updated landscaping 
plan accommodating requested change. 
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The Recreation and Pathway Master Plan Map identifies a regional green way corridor pathway along Mason Creek 
on the South The applicant proposes the construction of over 2,000 linear feet of regional public pathway along 
the south side of Mason Creek along the northeastern edge of the subject site’s property line. As a proposed green 
way corridor pathway, Kuna City Code 5-17-14 requires pathway of a minimum of ten (10) feet wide and it must 
be located within a thirty-foot wide public easement. Staff has determined that the proposed pathway complies 
with Kuna City Code. Additionally, several internal pathways have been proposed throughout to promote 
pedestrian connectivity throughout the project.  
 
All monument signage shall go to the Commission for review and approval. No application for signage was 
submitted with this application, and shall be approved through the design review process prior to installation. 
 
Applicant is hereby notified that this project is subject to design review inspection fees. Required inspections (post 
construction), are to verify landscaping compliance prior to signature on the final plat. 
 
Staff has determined the preliminary plat and design review complies with the goals and policies for Kuna City, 
Title 5 and Title 6 of the Kuna City Code; Idaho Statute § 67-6511; and the Kuna Comprehensive Plan; and forwards 
a recommendation for a recommendation of approval for Case Nos. 18-06-AN (Annexation) and 18-08-S 
(Preliminary Plat); and forwards a recommendation of approval for 18-35-DR (Design Review), subject to any 
conditions of approval outlined by Kuna’s Planning and Zoning Commission and City Council. 

 

G. Applicable Standards: 
1. City of Kuna Zoning Ordinance Title 5. 

2. City of Kuna Subdivision Ordinance Title 6. 

3. City of Kuna Comprehensive Plan. 

4. Idaho Code, Title 67, Chapter 65- the Local Land Use Planning Act. 
 

H. Factual Summary: 
The proposed project sites are adjacent to the southwest corner of East Hubbard Road and North Locust Grove 
Road. The applicant proposes to annex two contiguous parcels comprising of approximately 60.85 acres on East 
Hubbard Road and North Locust Grove Road into Kuna City Limits with an R-8 zoning designation; and to subdivide 
the 60.85-acres into 298 total lots, consisting of 253 single family buildable lots, and 45 Common lots. The 
applicant proposes to complete this project in five phases. 
 

I. Proposed Comprehensive Plan Analysis: 
The Kuna Planning and Zoning Commission may accept or reject the Comprehensive Plan components, and has 
determined the proposed annexation and preliminary plat requests for the site are/are not consistent with the 
following Comprehensive Plan components as described below:  

 
2.0 – Property Rights 
Goal 1: Ensure that the City of Kuna land use policies, restrictions, conditions and fees do not violate private 
property rights. Establish an orderly, consistent review process for the City of Kuna to evaluate whether 
proposed actions may result in a private property “takings”.  
 
Policy:  As part of a land use action review, the staff shall evaluate with guidance from the City’s attorney; The 

Idaho Attorney General’s six criteria established to determine the potential for property taking. 
 
6.0 – Land Use 
Policy: Provide a variety of housing densities and types to accommodate various lifestyles, ages and economic 

groups. 
 
Goal 2: Encourage a balance of land uses to ensure that Kuna remains desirable, stable and a self-sufficient 

community. 
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Goal 3: Protect the quality of existing residential neighborhoods and ensure new residential development is 

sustainable. Provide a variety of housing opportunities to meet the needs of all Kuna residents. 
 
Objective 3.1:  Encourage and plan for the development of cohesive neighborhood units that incorporate a variety 

of housing densities and styles. 
 
9.0 – Transportation 
Goal 1: Promote and encourage bicycling and walking as transportation modes. 
 
10.0 – Recreation 
Goal 2: Integrate trails, pathways, bike lanes and greenway corridor systems into community life and 

development patterns. 
 
Objective 2.1:    Ensure that neighborhoods have easy access to open green space, pathways, trails and bike lanes. 

 
12.0 – Housing 
Goal 1: Provide a wide-range of housing to meet the needs of the current and future population. Ensure that 

housing is available throughout the community for people of all income levels and for those with special 
needs. 

 
Objective 1.1:  Encourage the construction of housing that is safe, affordable and designed to accommodate a 

range of income levels and lifestyles. 
 
Policy:  Encourage the development community to provide a variety of lot sizes, dwelling types, densities and price 

points. 
 
Goal 3: Encourage high-quality residential development. 

 

J. Proposed Kuna City Code Analysis:  
1. This request appears to be consistent and in compliance with all Kuna City Code (KCC). 

 
Comment: The proposed applications adhere/do not adhere to the applicable requirements of Title 5 and Title 
6 of KCC. 
 

2. The Planning and Zoning Commission feels the site is/is not physically suitable for the proposed development. 
 
Comment: The 60.85-acre (approximate) site does/does not appear to be suitable for the proposed 
development. 
 

3.  The preliminary plat request is not likely to cause substantial environmental damage or avoidable injury to 
wildlife or their habitat. 

 
Comment: The land to be developed is not used as wildlife habitat.  Roads, driveways, family units and open 
spaces are planned for construction according the City and ACHD requirements and best practices and will 
therefore not cause environmental damage or loss of habitat. 

 

4. These applications are/are not likely to cause adverse public health problems. 
 

Comment: The project would connect to public sewer and potable water systems, therefore eliminating the 
occurrence of adverse public health problems.  
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5. The application appears to avoid detriment to the present and potential surrounding uses; to the health, 
 safety, and general welfare of the public taking into account the physical features of the site, public 
 facilities and existing adjacent uses. 
 
Comment: The preliminary plat request considers the location of the property and adjacent uses. The 
adjacent uses are medium density residential (Kuna City) and rural residential (Ada County). 

 

6. The existing and proposed street and utility services in proximity to the site are suitable or adequate for a 
commercial development. 

 
 Comment: Correspondence from ACHD and Kuna Public Works confirms that the streets and utility services 
 are suitable and adequate for this project. 

 
K. Commission’s Recommendation: 

Note: These motions are for the approval, conditional approval or denial of the design review application and the 
recommendation of approval or denial of the annexation and preliminary plat applications. However, if the 
planning and Zoning Commission wishes to approve or deny specific parts of these requests as detailed in the 
report, those changes must be specified. 
 
Based on the facts outlined in staff’s report and public testimony as presented, the Planning and Zoning 
Commission of Kuna, Idaho, hereby recommends approval/denial of Case Nos. 18-06-AN (Annexation) and 18-08-
S (Preliminary Plat), a subdivision request from Jane Suggs with WHPacifc, on behalf to Trilogy Development to 
annex and subdivide approximately 60.85 acres into 298 total lots (253 buildable commercial lots and 45 common 
lots), and approves/conditionally approves/denies Case No. 18-35-DR (Design Review), subject to the following 
conditions of approval listed in section L of this staff report. 
 

L. Recommended Conditions of Approval: 
1. The applicant and/or owner shall obtain written approval on letterhead or may be written/stamped on 
 the approved plans of the construction plans from the agencies noted below. All submittals are required 
 to include the lighting, landscaping, drainage, and development plans. All site improvements are 
 prohibited prior to approval of the following agencies: 

a. The City Engineer shall approve the sewer hook-ups. 
b. The City Engineer shall approve all civil plans. No construction, grading, filling, clearing or 

excavation of any kind shall be initiated until the applicant has received approval of the drainage 
plan. 

c. Central District Health Department recommends the plan be designed and constructed in 
conformance with standards contained in, “Catalog for Best Management Practices for Idaho 
Cities and Counties”. 

d. The Kuna Fire District shall approve fire flow requirements and/or building plans. Installation of 
fire protection facilities as required by Kuna Fire District are required. 

e. The Kuna Municipal Irrigation District and Boise Project Board of Control shall approve any 
modifications to the existing irrigation system. 

f. Approval from Ada County Highway District (ACHD) shall be obtained and Impact Fees must be 
paid prior to issuance of any building permit(s). 

g. All public rights-of-way shall be dedicated and constructed to standards of the City and Ada 
County Highway District. No public street construction may commence without the approval and 
permit from Ada County Highway District. 

2. Installation of service facilities shall comply with the requirements of the public utility or irrigation district 
providing the services. All utilities shall be installed underground, see KCC 6-4-2-W. 
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3. Compliance with Idaho Code, Section §31-3805 pertaining to irrigation waters is required. 
Irrigation/drainage waters shall not be impeded by any construction on site. Compliance with the 
requirements of the Boise Project Board of Control is required. 

4. When required, submit a petition to the City (as necessary, confirmed with the City engineer) consenting to 
the pooling of irrigation surface water rights for delivery purposes and request to annex the irrigation surface 
water rights appurtenant to the property over to the Kuna Municipal Pressure Irrigation system of the City 
(KMID). 

5. Connection to City Services (Sewer, Water, Pressurized Irrigation) is required.  The applicant shall conform 
all corresponding Master Plans. 

6. Curb, gutter and sidewalk (attached and detached) shall be installed in accordance with Kuna City Code Title 
5 Chapter 17. 

7. Applicant shall work with staff in order to provide locations of street lights as required by Kuna City Code.  

8. Street lights for the site shall be LED lighting and must comply with Kuna City Code and established Dark 
Skies practices. 

9. Fencing within and around the site shall comply with Kuna City Code (Unless specifically approved otherwise 
and permitted). 

10. All signage within/for the project shall comply with Kuna City Code and shall be approved through the design 
review process. 

11. All required landscaping shall be permanently maintained in a healthy growing condition. The property 
owner shall remove and replace unhealthy or dead plant material within 3 days or as the planting season 
permits as required to meet the standards of these requirements. Maintenance and planting within public 
rights-of-way shall be with approval from the public entities owning the property. 

12. If any revisions are made, the applicant shall provide the Planning and Zoning Staff with a revised copy of 
the preliminary plat. 

13. The land owner/applicant/developer, and any future assigns having an interest in the subject property, shall 
fully comply with all conditions of development as approved by the City Council, or seek amending them 
through public hearing processes. 

14. Developer/owner/applicant shall follow staff, City engineers and other agency recommended requirements 
as applicable. 

15. Developer/owner/applicant shall comply with all local, state and federal laws. 
 
 
DATED this 22nd day of January, 2019. 
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City of Kuna 
Planning and Zoning Commission 

Proposed Findings of Fact and Conclusions of Law 
 

 
 

Based upon the record contained in Case Nos. 18-06-AN, 18-08-S and 18-35-DR including the Comprehensive Plan, 
Kuna City Code, Staff’s Memorandums, including the exhibits, and the testimony during the public hearing, the 
Kuna Commission hereby approves/conditionally approves/denies Case No. 18-35-DR and recommends 
approval/denial of the Findings of Fact and Conclusions of Law, and conditions of approval for Case No’s 18-06-
AN and 18-08-S, a request from WHPacific to annex two contiguous parcels comprising of approximately 60.85 
acres on East Hubbard Road and North Locust Grove Road into Kuna City Limits with an R-8 zoning designation; 
and to subdivide the 60.85-acres into 298 total lots, consisting of 253 single family buildable lots, and 45 Common 
lots. 
 
If the planning and Zoning Commission wishes to approve, deny or modify specific parts of the Findings of Facts 
and Conclusions of Law as detailed below, those changes must be specified. 

 

1. Based on the evidence contained in Case Nos. 18-06-AN, 18-08-S and 18-35-DR, this proposal does generally 
comply with the City Code. 
 
Staff Finding: The applicant has submitted a complete application, and following staff review for technical 
compliance the application appears to be in general compliance with the design requirements, public 
improvement requirements, objectives and considerations listed in Kuna City Code Title 5 and Title 6. 

 

2. The public notice requirements have been met and the neighborhood meeting was conducted within the 
guidelines of applicable Idaho Code and City Ordinances. 
 
Staff Finding: Neighborhood Notices were mailed out to residents within 400-FT of the proposed project site 
on November 21, 2018 and a legal notice was published in the Kuna Melba Newspaper on November 21, 
2018. The applicant posted sign on the property on November 29, 2018. 

 

3. Based on the evidence contained in Case Nos. 18-06-AN, 18-08-S and 18-35-DR, this proposal does generally 
comply with the Comprehensive Plan. 

 
Staff Finding: The Comp Plan has listed numerous goals for providing a variety of housing densities and types 
to accommodate various lifestyles, ages and economic group in Kuna. The proposed zoning designation is R-8 
(Medium Density Residential). The Comp Plan Map designates this property as Medium Density. 

 

4. The contents of the proposed preliminary plat application does contain all of the necessary requirements as 
listed in Kuna City Code 6-2-3: - Preliminary Plat. 
 
Staff Finding: Review by Staff of the proposed preliminary plat confirms all technical requirements listed in 
KCC 6-2-3 were provided. 
 

5. The availability of existing and proposed public services and streets can accommodate the proposed 
development. 
 
Staff Finding:  Correspondence from ACHD and Kuna Public Works confirms that the streets and utility 
services and suitable and adequate to accommodate the proposed project. 
 

6. The proposed development is continuous with Master Utility Plans (Sewer/Water/Pressurized Irrigation). 
 
Staff Finding: Correspondence from Kuna Public Works recommends the applicant be required to conform to 
the Master Sewer Plan, Master Water Plan and Master Pressurized Irrigation Plan, therefore satisfying this 
requirement.  

P.O. Box 13 

Phone: (208) 922-5274 

Fax:     (208) 922-5989 

www.Kunacity.id.gov 
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7. The public does have the financial capability to provide supporting services to the proposed development. 
 
Staff Finding: Throughout the development of the project and beyond, connection fees, impact fees (Fire, 
Park and Ada County Highway District), and property taxes will be collected, therefore satisfying the financial 
capability to provide supporting services. 
 

8. The proposed project does consider health and safety of the public and the surrounding area’s environment. 
 
Staff Finding: Connection to City services, as well as other public improvements such as streetlights, fire 
hydrants, sidewalks, bike lanes, etc. are required to be implemented as a part of this project. No major 
wildlife habitats will be impacted by the proposed development. 
 

9. All private landowners have consented to annexation. 
 
Staff Finding: An affidavit of legal interest was signed by TJ and Elaine Johnson allowing WHPacific to act on 
their behalf of this project, therefore consenting to the annexation of the proposed project site. 
 

10. The proposed project lands are contiguous or adjacent to property within Kuna City Limits. 
 
Staff Finding: The parcel is contiguous with City limits to the north. 
 

11. The site landscaping does minimize the impact on adjacent properties through the use of screening. 
 

Staff Finding: Per the submitted landscape Plan, the applicant is proposing a 38-foot landscape buffer along 
Hubbard Road, a 25-foot landscape buffer along the proposed road section of Stroebel Road, and 25-foot 
landscape buffer along Locust Grove Road. Additionally, the applicant has proposed several landscaped 
areas throughout the development. A six-foot vinyl fence is proposed around the entire project. 

 
DATED this 22nd day of January, 2019. 
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EXECUTIVE SUMMARY 

This study was prepared in accordance with the ADA County Highway District’s (ACHD’s) requirements 
for a Traffic Impact Study listed in Section 7106 of the current ACHD Policy Manual. It evaluates the 
traffic impacts associated with the TJ Johnson property in Kuna, ID, also known as “Ledgestone 
Subdivision.” The study area, scope and specific analysis parameters and requirements are the result of 
an Area of Influence Review performed by the Community Planning Association of Southwest Idaho 
(COMPASS) and a subsequent Initial Meeting with ACHD. The study’s principal findings and 
recommendations are summarized below. 

Proposed Development 

1.0   Ledgestone Subdivision is a proposed development consisting of 254 single-family dwelling 
units on a 60.85 acre parcel located south of Hubbard Road, between Meridian Road (SH 69) 
and Locust Grove Road located in Ada County, Idaho.  

2.0 The development is planned to be constructed over a period of approximately seven years, or 
to the period 2025/2026. Do to the short duration of buildout, an interim evaluation was not 
required by ACHD. 

3.0 The proposed development is expected to generate 2,398 daily trips, 188 AM peak hour trips 
and 251 PM peak hour trips. 

4.0 The primary roadway network serving this proposed subdivision includes the following 
roadway segments and intersections: 

Intersections: 

• Hubbard Road and SH69 (Meridian Road) 
• Hubbard Road and Locust Grove Road 
• Columbia Road and Locust Grove Road 
• All site access points 

Segments: 

• Hubbard Road, between SH69 and Locust Grove Road 
• Locust Grove Road, between Hubbard Road and Columbia Road 
• All internal and new collectors 

Primary access to the site will be provided via S. Stroebel Road, constructed along the ½ mile 
alignment, between Meridian Road and Locust Grove Road. Additional access will be provided 
south of the Mason Creek Ditch at Locust Grove Road and E. Initially, a temporary access will be 
constructed to the subdivision approximately 500 feet east of S. Stroebel Road. This access will 
ultimately be closed at the completion of development.  

Proposed Mitigation for Existing Traffic 

5.0 For the existing traffic conditions analyzed with the existing roadway lane configuration, all 
study area roadways meet ACHD’s minimum operational thresholds. No roadway 
improvements are needed to mitigate existing traffic. 

6.0 For the existing traffic conditions analyzed with the existing intersection control and lane 
configuration, all study area intersections meet ACHD’s minimum operational thresholds. No 
intersection improvements are needed to mitigate the existing traffic.   
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Proposed Mitigation for 2025 Background Traffic 

7.0 For the 2025 background traffic conditions analyzed with the existing roadway lane 
configuration, all study area roadways meet ACHD’s minimum operational thresholds. No 
roadway improvements are needed to mitigate 2025 background traffic. 

8.0 For the 2025 background traffic conditions analyzed with the existing intersection control and 
lane configuration, one of the three study area intersections do not meet ACHD’s minimum 
operational thresholds. At the intersection of Columbia Road and Locust Grove Road, 
Installation of a traffic signal is recommended to mitigate 2025 background traffic conditions. A 
single-lane roundabout is deemed as another viable alternative to the recommended traffic 
signal, however the roundabout alternative was not fully analyzed under this review. While this 
improvement has been identified to accommodate 2025 background traffic, it is not currently 
included in ACHD’s Capital Improvements Plan (CIP). 

Proposed Mitigation for 2025 Site Plus Background Traffic 

9.0 For the 2025 site plus background traffic conditions analyzed with the existing roadway lane 
configuration, all study area roadways meet ACHD’s minimum operational thresholds. No 
roadway improvements are needed to mitigate 2025 site plus background traffic. 

10.0 For the 2025 site plus background traffic conditions analyzed with the existing (and 2025 
background improvements) intersection control and lane configuration, all study area 
intersections meet ACHD’s minimum operation thresholds. Therefore, no intersection 
improvements are needed to mitigate 2025 site plus background traffic. 
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PROPOSED DEVELOPMENT  

Project Description 

The TJ Johnson property near Kuna, ID is a proposed development consisting of 254 single-family 
dwelling units on a 60.85 acre parcel located south of Hubbard Road, between Meridian Road (SH 69) 
and Locust Grove Road. The development is formally known as the “Ledgestone Subdivision.” Primary 
access to the site will be provided via S. Stroebel Road, constructed along the ½ mile alignment, 
between Meridian Road and Locust Grove Road. Additional access will be provided south of the Mason 
Creek Ditch on Locust Grove Road. Initially, a temporary access will be constructed to the subdivision 
approximately 500 feet east of S. Stroebel Road. This access will ultimately be closed at the completion 
of development. The existing site is currently undeveloped farm land and is zoned Rural Residential 
(RR). The project proposes to rezone to Medium Density Residential (R8). The proposed site plan is 
illustrated in Figure 1. 
 
Buildout of the Ledgestone Subdivision is expected to occur over an approximate seven year period, or 
approximately 2025/2026. Due to the short duration of buildout it was confirmed in the initial meeting 
with Ada County Highway District (ACHD) that an interim evaluation period would not be needed. 
  
STUDY APPROACH 

This Traffic Impact Study is required by ACHD as part of the development approval process and follows 
the requirements for Traffic Impact Studies listed in Section 7106 of the current ACHD Policy Manual. 

Initial Meeting 

Prior to the initial meeting, ACHD requested that Community Planning Association of Southwest Idaho 
(COMPASS) perform an area of influence model run. The proposed development falls within TAZ 1181. 
The current COMPASS model assumes 6 households (HH) and 15 jobs within this TAZ. Under the 
proposed development of 254 single family homes, the total HH equals 260. Using the 2025 forecast 
year, COMPASS ran the model with and without the proposed development to confirm likely trip 
impacts. The review concluded that the following intersections and roadway segments be include in 
the TIS evaluation: 

Intersections: 

• Hubbard Road and SH69 (Meridian Road) 
• Hubbard Road and Locust Grove Road 
• Columbia Road and Locust Grove Road 
• All site access points 

 Segments: 

• Hubbard Road, between SH69 and Locust Grove Road 
• Locust Grove Road, between Hubbard Road and Columbia Road 
• All internal and new collectors 

This area of influence analysis was provide to ACHD and Idaho Transportation Department (ITD) and is 
included in the Appendix. Also, prior to the Initial Meeting ACHD approved of collecting traffic counts 
prior to the start of Kuna schools due to the remote location of the proposed development. 
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Figure 1 
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The initial meeting with ACHD was held on August 7, 2018 and was attended by ACHD (Mindy Wallace 
and Aimee Loudenslager) and WHPacific (Jane Suggs and Bob Beckman). The developer, Trilogy, and 
ITD were not in attendance at this meeting but were consulted afterward regarding the items 
discussed. ITD has requested to be involved in review of the TIS due to the potential impacts related to 
SH69. Other items discussed included: 

• ACHD indicated that Capital Projects staff were involved in development of an interim traffic 
signal at SH69 and Hubbard Road. Subsequent to the meeting, WHPacific contacted both ACHD 
and ITD regarding this recently installed signal which has been identified as an interim project 
at this location. 

• Other development is planned in the vicinity between Hubbard Road and Columbia Road. 
According to ACHD, this entitled development is already included in the COMPASS 
demographic data.   

• Due to the short development period, a multiple phase review is not needed. The TIS will only 
need to assess existing conditions and full buildout (expected in 2025/2026)  

• A $500 fee is included at the time of the TIS submittal. No DRAFT review is needed. 
• For trip generation computations use ITE Trip Generation Manual, 10th Edition. 
• ACHD encouraged WHPacific to ask questions if they came up during development of the traffic 

study. 
• WHPacific should consult with ITD to determine if items above and beyond ACHD Policy will 

need to be reviewed for ITD purposes. Subsequent contact with ITD indicated that additional 
review was not needed for this project.  

Study Area 

In accordance with the area of influence review performed by COMPASS the following intersections 
and roadway segments will be reviewed: 

Intersections: 

• Hubbard Road and SH69 (Meridian Road) 
• Hubbard Road and Locust Grove Road 
• Columbia Road and Locust Grove Road 
• All site access points 

  Segments: 

• Hubbard Road, between SH69 and Locust Grove Road 
• Locust Grove Road, between Hubbard Road and Columbia Road 
• All internal and new collectors 

Study Period 

The study periods as identified in the Initial Meeting will include: 

• Existing (2018) 
• 2025/2026 (Buildout) 

The following time intervals will be evaluated: 

• Weekday AM Peak Hour 
• Weekday PM Peak Hour 
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As this development is comprised entirely of single-family homes, a weekend peak hour review was not 
deemed necessary. 

ANALYSIS OF EXISTING (2018) CONDITIONS 

Roadway Network 

Table 1 summarizes the characteristics of the roadway network within the study area. 

Table 1 – Study Area Roadways 
Roadway Functional Classification Posted Speed (mph) Lanes (total) 

SH69 Principal Arterial 55 5 (includes TWLTL) 
Columbia Road Minor Arterial 50 2 
Hubbard Road Minor Arterial 45 2 
Locust Grove Road Minor Arterial 50 2 

Functional Classification noted in accordance with 2040 Functional Classification Map, COMPASS 
TWLTL = Two-Way-Left Turn Lane 
   
Two of the three intersections within the study area are stop-controlled (unsignalized). A four-way stop 
exists at Columbia Road and Locust Grove Road and a two-way stop in the north and south directions is 
present at Hubbard Road and Locust Grove Road. At SH69 and Hubbard Road a newly installed traffic 
signal is present. Figure 2 illustrates existing lane configuration and traffic control conditions.  

Transit Service 

Due to the rural nature of the study area no existing transit routes in the vicinity exist. The closest 
available transit routes are located along Overland Road to the north, with stops in the vicinity of Eagle 
Road and SH69.  

Bicycle and Pedestrian Facilities 

No bicycle or pedestrian facilities exist within the study area. 

Traffic Volumes 

Existing 24-hour counts and intersection turn movement counts were collected on Tuesday, August 7, 
2018. 24-hour counts were recorded 1) on Hubbard Road, between SH69 and Locust Grove Road and 2) 
on Locust Grove Road, between Hubbard Road and Columbia Road. Intersection turn movement counts 
were recorded between 7:00 AM – 9:00 AM and 4:00 PM to 6:00 PM in order to isolate the AM and PM 
peak hour conditions. Intersection count locations included 1) Hubbard Road and SH69, 2) Hubbard 
Road and Locust Grove Road and 3) Locust Grove Road and Columbia Road. Vehicle classification, 
pedestrian, and bicycle movements were not recorded for purposes of this review.  Figure 3 illustrates 
resultant 24-hour and intersection turn movement counts. Relative count summaries are also included 
in the Appendix. 

Level-of-Service Roadway Segments 

ACHD has developed level-of-service (LOS) thresholds for roadway segments based on directional peak 
hour volumes for various roadway functional classifications, number of lanes and left-turn treatments. 
Based on the current ACHD Policy Manual, the minimum acceptable LOS for a roadway segment is LOS 
E for principal arterials and minor arterials, and LOS D for collectors. Table 2 summarizes ACHD’s LOS 
thresholds for roadway segments. 
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Figure 2 
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Figure 3 

 



  October 10, 2018 

 WHPacific, Inc.: Traffic Impact Study Ledgestone Subdivision           Page | 9  

 

 
Table 2 – ACHD LOS Thresholds for Roadway Segments 

 
Table 3 summarizes the existing LOS for the roadway segments in the study area. As noted, all roadway 
segments currently operate at LOS D or better under the current lane configuration and traffic 
volumes. No roadway improvements are needed to mitigate existing traffic conditions.  

Table 3 – Roadway Segment LOS – Existing (2018) Traffic 
 

Roadway 
Segment 

Functional 
Class 

No. of 
Thru 
Lanes 

Left-Turn 
Treatment 

Threshold 
Volume 

AM Peak Hour 
Major Direction 

PM Peak Hour 
Major Direction 

LOS D LOS E 
Vol 

(vph) LOS 
Vol 

(vph) LOS 

Hubbard Rd, 
SH69 to Locust 

Grove Rd 

Minor 
Arterial 

1 No LT 
Lane 

550 575 35 < D 47 < D 

Locust Grove Rd, 
Hubbard Rd to 
Columbia Rd 

Minor 
Arterial 

1 No LT 
Lane 

540 575 52 < D 71 < D 
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Level-of-Service Intersections 

Intersection LOS was evaluated using Highway Capacity Software (HCS7). In accordance with the ACHD 
Policy Manual, the maximum overall v/c ratio is 0.90 for signalized intersection. For unsignalized 
intersections, the intersection v/c ratio is undefined. The maximum lane group v/c ratio for signalized 
and unsignalized intersections is 1.0. Each of the intersections within the study area was evaluated 
under existing traffic control, lane configuration and peak hour volumes. HCS7 Reports are included in 
the Appendix and results are summarized in Table 4. 

Table 4 – Intersection Traffic Operations – Existing (2018) Traffic 

Intersection 
Traffic Control 

Lane Group 
AM 

LOS/Delay/v/c 
PM 

LOS/Delay/v/c 
Hubbard Rd/ 
SH69 

Traffic Signal B/13.8 B/12.9 
Eastbound D/46.9/0.82 D/48.3/0.78 
Westbound D/48.4/0.38 D/48.2/0.47 
Northbound A/9.2/0.41 A/7.9/0.54 
Southbound A/8.0/0.43 B/10.9/0.61 

Hubbard Rd/ 
Locust Grove 

TWSC NR NR 
Eastbound NR/3.0/0.01 NR/0.9/0.00 
Westbound NR/0.0/0.00 NR/3.1/0.01 
Northbound A/9.6/0.05 A/9.3/0.03 
Southbound A/9.2/0.02 A/9.6/0.09 

Columbia Rd/ 
Locust Grove 
 

AWSC A/9.3/NR A/9.7/NR 
Eastbound A/10.0/NR A/8.7/NR 
Westbound A/8.1/NR B/10.5/NR 
Northbound A/8.3/NR A/8.2/NR 
Southbound A/8.2/NR A/9.0/NR 

 NR = not reported 
TWSC = Two-way stop control 

 AWSC = All-way stop control 
 
All study area intersections currently operate at acceptable, LOS D or better, conditions. Reported v/c 
ratios are also under 1.0. No intersection improvements are needed to mitigate existing traffic 
conditions. 

ANALYSIS OF 2025 BACKGROUND TRAFFIC CONDITIONS 

Roadway Network 
Both the ACHD Five-Year Work Plan (FYWP) and the ACHD Capital Improvements Plan (CIP) were 
reviewed for purposes of the study. The currently adopted FYWP identifies projects programmed from 
2018 to 2022 while the CIP is a long-range (20 years) transportation plan identifying existing 
transportation facilities, existing deficiencies, and future improvement needs. The only specific project 
noted in the FYWP is an interim traffic signal at the intersection of SH69 and Hubbard Road. This 
project has recently been completed and is therefore considered as part of the existing roadway and 
traffic control network. A long-term project is also planned at this intersection to modify this signal and 
reconstruct/widen approaches, by adding an exclusive right turn lane in the southbound and 
westbound directions. This work is planned during the period 2031 – 2035 and will therefore not be 
included in the assumed 2025 lane configuration, unless needed to achieve acceptable operations.   
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Transit Service 

Valley Regional Transit (VRT) has recently adopted (April 2018) ValleyConnect 2.0 which is a plan for 
long-range transit service and related capital projects. Scenarios considered in this plan include linking 
Kuna to Meridian via SH69. As of now the plan is dependent on securing various funding sources and 
actual projects or programmed improvements are not defined. As such, no further improvements 
beyond the existing transit network are assumed for the project study area.      

Bicycle and Pedestrian Facilities 

ACHD’s current FYWP and CIP do not have bicycle or pedestrian improvement projects designated for 
the study roadways. 

Traffic Volumes 

The COMPASS travel demand model was used to estimate 2025 background traffic volumes. As no 
roadway network improvements or significant demographic changes are planned in this vicinity for the 
foreseeable future, the existing turn movement distribution is considered a reliable estimate for the 
distribution of future 2025 peak hour traffic. The 2025 peak hour forecast provided by COMPASS is 
considered a representation of PM peak hour conditions and a separate AM peak hour model has not 
been developed. In order to forecast future PM peak hour conditions the COMPASS directional link 
volumes were distributed in accordance with the associated existing turn movement percentages. 
Subsequent to this initial computation further manual balancing between nodes was required. This 
process is consistent with the Furness Method where existing intersection turning movement 
percentages and forecasted peak hour approach volumes are used to alternatively balance the entering 
and departing traffic until results converge, resulting in balanced forecast turn movement volumes at 
each intersection.  

As an AM forecast is unavailable, further computation were required to generate 2025 background AM 
peak hour conditions. This was accomplished by computing the growth ratios for each intersection 
movement (2025 background PM peak hour conditions as compared to existing PM peak hour 
conditions). These same growth ratios were then applied to the existing AM peak hour traffic volumes 
in order to generate the 2025 background AM peak hour forecast conditions. Figure 4 illustrates 2025 
AM and PM background (without project) peak hour conditions.  

Off-Site Development 

As indicated previously, development is planned in the vicinity between Hubbard Road and Columbia 
Road. This entitled development is included in the COMPASS demographic data for 2025 background 
conditions. 
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Figure 4 
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Level-of-Service Roadway Segments 

Table 5 summarizes the 2025 background LOS for the roadway segments in the study area. As noted, all 
roadway segments are projected to operate at LOS D or better under the current lane configuration 
and 2025 background traffic volumes. No roadway improvements are needed to mitigate 2025 
background traffic conditions.  

Table 5 – Roadway Segment LOS – 2025 Background Traffic 
 

 

Level-of-Service Intersections 

Each of the intersections within the study area was evaluated under existing traffic control, lane 
configuration and 2025 background peak hour volumes. HCS7 Reports are included in the Appendix and 
results are summarized in Table 6. 

Table 6 – Intersection Traffic Operations – 2025 Background Traffic 

Intersection 
Traffic Control 

Lane Group 
AM 

LOS/Delay/v/c 
PM 

LOS/Delay/v/c 

Hubbard Rd/ SH69 

Traffic Signal C/45.6 C/34.1 
Eastbound D/38.9/0.89 D/50.5/0.85 
Westbound D/48.2/0.71 E/56.4/0.89 
Northbound D/54.7/1.00 C/22.0/0.78 
Southbound C/22.0/0.79 C/34.9/0.87 

Hubbard Rd/ Locust Grove 

TWSC NR NR 
Eastbound NR/3.5/0.08 NR/1.5/0.02 
Westbound NR/0.7/0.01 NR/2.1/0.05 
Northbound E/40.9/0.81 D/28.2/0.49 
Southbound C/16.2/0.17 E/39.7/0.77 

Columbia Rd/ Locust Grove 
 

AWSC F/116.6/NR F/118.1/NR 
Eastbound F/214.5/NR C/24.5/NR 
Westbound C/16.6/NR F/225.2/NR 
Northbound E/39.4/NR C/16.0/NR 

Roadway 
Segment 

Functional 
Class 

No. of 
Thru 
Lanes 

Left-Turn 
Treatment 

Threshold 
Volume 

AM Peak Hour 
Major Direction 

PM Peak Hour 
Major Direction 

LOS D LOS E 
Vol 

(vph) LOS 
Vol 

(vph) LOS 

Hubbard Rd, 
SH69 to 
Locust 

Grove Rd 

Minor Arterial 1 No LT Lane 550 575 250 < D 280 < D 

Locust 
Grove Rd, 

Hubbard Rd 
to Columbia 

Rd 

Minor Arterial 1 No LT Lane 540 575 400 < D 260 < D 
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Intersection 
Traffic Control 

Lane Group 
AM 

LOS/Delay/v/c 
PM 

LOS/Delay/v/c 
Southbound B/15.0/NR F/50.2/NR 

Columbia Rd/ Locust Grove 
(with traffic signal) 

Traffic Signal C/24.6 B/14.7 
Eastbound B/12.9/0.53 B/11.9/0.32 
Westbound A/7.0/0.17 B/11.5/0.64 
Northbound D/48.9/0.87 B/17.2/0.25 
Southbound D/35.5/0.43 C/20.6/0.83 

 NR = not reported 
TWSC = Two-way stop control 

 AWSC = All-way stop control 
 
At Hubbard Road and SH69, the heavy through volume in the northbound direction under AM peak 
hour conditions is at capacity.  Overall, the intersection operates at LOS D in both the AM and PM peak 
hour conditions and other critical movement v/c ratios are less than 1.0. Under this scenario additional 
capacity improvements have not specifically been identified, however continued monitoring of this 
issue is recommended. As SH69 is a state highway, further improvements at this location, beyond that 
anticipated by the ACHD CIP, would be subject to ITD approval.       

The Hubbard and Locust Grove intersection experiences poor LOS for the northbound and southbound 
stop-controlled movements in the AM and PM peak hours respectively, however the associated v/c 
ratios are considered acceptable (less than 0.90).  Therefore, no further improvements are 
recommended at this location. 

The four-way stop at Columbia Road and Locust Grove is expected to operate poorly under both AM 
and PM peak hour conditions. ACHD Policy requires that intersections operating at LOS D or worse be 
evaluated for signalized control in accordance with the Manual on Uniform Traffic Control Devices 
(MUTCD) procedures. In accordance with these procedures, hourly traffic conditions were estimated 
based on projected 2025 volumes and the hourly distribution of daily traffic volumes, as recorded by 
the existing 24-hour counts. Under this scenario, it appears that this intersection would meet warrants 
for a traffic signal. Evaluation of this condition with a traffic signal yields very favorable traffic 
operations. As such, the subsequent intersection capacity analysis at this location will be completed 
assuming signalized control. The detailed signal warrant analysis is provided in the Appendix.  

ANALYSIS OF 2025 TOTAL (SITE PLUS BACKGROUND) TRAFFIC CONDITIONS 

Trip Generation 

The number of trips generated by the proposed development was estimated using rates provide in the 
ITE Trip Generation Manual, 10th Edition.  Table 6 provides a summary of these results for Daily, AM 
Peak Hour and PM Peak hour conditions. 

Table 7 – 2025 Trip Generation Summary 
Land Use 
Category 

ITE 
Code Size Period Trip Rate Total Trips Enter Exit 

Single 
Family 
Detached 
Housing 

210 254 
DU 

Weekday (vpd) 9.44 2398 50% 1199 50% 1199 
AM Peak Hr(vph) 0.74 188 25% 47 75% 141 

PM Peak Hr(vph) 0.99 251 63% 158 37% 93 
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Trip Distribution and Assignment 

Site traffic was distributed in consideration of existing travel patterns, site layout and the generalized 
development within this area. These preliminary assumptions were also reviewed with ACHD for 
concurrence and are summarized as follows: 

• SH69 (North)   20% 
• SH69 (South)   5% 
• Locust Grove Rd (North) 40% 
• Locust Grove Rd (South)  5% 
• Hubbard Rd (East) to Eagle Rd 30% 

Generally, this distributions assumes the 90% of traffic origins and destinations are to the north and 
10% are to the south. Figure 5 illustrates the resultant site traffic distribution. The projected percent 
increase at each intersection (as compared to 2025 background volumes) is noted as follows: 

• Hubbard Road and SH69, AM = +1.8%, PM = +2.1% 
• Hubbard Road and Locust Grove Road, AM = +18.0%, PM = +20.5% 
• Columbia Road and Locust Grove Road, AM = +5.6%, PM = + 6.8% 

Site Plus Background Traffic 

Site traffic was added to the 2025 background traffic in order to produce the 2025 total traffic 
conditions with the proposed development. Fig 6 illustrates the resultant traffic volumes for AM and 
PM peak hour conditions.  

Level-of-Service Roadway Segments 

Table 8 summarizes the 2025 site plus background (total) LOS for the roadway segments in the study 
area. As noted, all roadway segments are projected to operate at LOS D or better under the current 
lane configuration and 2025 site plus background volumes. No roadway improvements are needed to 
mitigate these conditions.  

Table 8 – Roadway Segment LOS – 2025 Site Plus Background Traffic 
 

 

Roadway 
Segment 

Functional 
Class 

No. of 
Thru 
Lanes 

Left-Turn 
Treatment 

Threshold 
Volume 

AM Peak Hour 
Major Direction 

PM Peak Hour 
Major Direction 

LOS D LOS E 
Vol 

(vph) LOS 
Vol 

(vph) LOS 

Hubbard Rd, 
SH69 to 
Locust 

Grove Rd 

Minor Arterial 1 No LT Lane 550 575 262 < D 304 < D 

Locust 
Grove Rd, 

Hubbard Rd 
to Columbia 

Rd 

Minor Arterial 1 No LT Lane 540 575 457 < D 323 < D 
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Figure 5 
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Figure 6 
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Level-of-Service Intersections 

Each of the intersections within the study area was evaluated under existing (or previously mitigated) 
traffic control, lane configuration and 2025 site plus background peak hour volumes. HCS7 Reports are 
included in the Appendix and results are summarized in Table 9. 

Table 9 – Intersection Traffic Operations – 2025 Site Plus Background Traffic 

Intersection 

Traffic 
Control 

Lane 
Group 

AM 
LOS/Delay/v/c 

PM 
LOS/Delay/v/c 

Hubbard Rd/ SH69 

Traffic Signal D/53.4 D/38.0 
Eastbound D/40.3/0.90 D/42.4/0.83 
Westbound D/50.2/0.77 D/45.8/0.88 
Northbound E/67.7/1.04 C/23.3/0.70 
Southbound C/21.0/0.80 D/44.9/0.97 

Hubbard Rd/ Locust Grove 

TWSC NR NR 
Eastbound NR/4.1/0.11 NR/2.3/0.04 
Westbound NR/1.2/0.02 NR/2.8/0.08 
Northbound F/116.2/1.12 NR/NR/NR 
Southbound NR/NR/NR F/159.2/1.22 

Columbia Rd/ Locust Grove 
 

Traffic Signal B/16.6 B/15.9 
Eastbound B/17.5/0.72 B/13.8/0.35 
Westbound A/8.1/0.21 B/13.9/0.68 
Northbound B/18.5/0.78 B/15.8/0.29 
Southbound B/17.5/0.23 B/19.6/0.85 

Stroebel Rd/Hubbard Rd 

TWSC NR NR 
Eastbound NR NR 
Westbound NR/0.6/0.01 NR/1.0/0.03 
Northbound B/11.4/0.13 B/11.5/0.09 
Southbound NA NA 

Rio Vallegas/Locust Grove 

TWSC NR NR 
Eastbound B/11.9/0.13 B/13.2/0.10 
Westbound NA NA 
Northbound NR/0.1/0.00 NR/0.6/0.01 
Southbound NR NR 

 NR = not reported 
TWSC = Two-way stop control 

 AWSC = All-way stop control 
 NA = Not applicable 
 
As previously noted at Hubbard Road and SH69, the heavy through volume in the northbound direction 
under AM peak hour conditions is slightly over capacity.  Overall, the intersection operates at LOS D in 
both the AM and PM peak hour conditions and other critical movement v/c ratios are less than 1.0. The 
additional site generated traffic at this location with the development is low, approximately 2% of 2025 
background volumes. Further improvement at this location, beyond that anticipated by the ACHD CIP, 
would be subject to ITD approval.       

Due to an approximate 20% increase in traffic volumes, further operational impacts are observed at 
Hubbard and Locust Grove under this scenario. In the northbound and southbound direction, LOS F and 
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v/c ratios in excess of 1.0 are expected. Under these conditions, signal warrants at this location were 
reviewed. Results indicate that prevailing forecast traffic conditions at this intersection would be well 
shy of meeting warrants for a traffic signal. The detailed signal warrant analysis is provided in the 
Appendix. Alternatively, a four-way stop controlled intersection was also considered as a mitigation 
measure, but forecast traffic conditions do not meet MUTCD multi-way stop application thresholds. 
Further, forecast turn movements do not indicate unusually heavy traffic volumes so additional 
auxiliary lane capacity does not appear justified. Therefore, further improvements at this location are 
not recommended. 

Turn Lane Analysis 

As indicated above two full access approaches are proposed for the development. One is located 
approximately 300 feet south of Hubbard Road, off S. Stroebel Road, toward the east, and the other is 
off Locust Grove, toward the west, south of Mason Creek Ditch (aka E. Rio Vallegas Street).  Each site 
access approach forms a T-intersection with the existing roadway and is proposed to be stop-
controlled. As noted in the above stop-controlled analysis both locations are expected to operate under 
favorable LOS and v/c conditions.  

A turn lane analysis was further conducted at each of the locations using the turn lane threshold graphs 
provided in the ACHD Policy. While neither location appears to warrant a left turn lane, and a right turn 
lane is not warranted at S. Stroebel Road; a right turn lane appears to be warranted in the southbound 
direction at Locust Grove Road and E. Rio Vallegas Street.   

SUMMARY OF RESULTS 

The study’s key findings are summarized below. 

Existing Traffic Conditions 

1. For the existing traffic conditions analyzed with the existing roadway lane configuration, all study 
area roadway segments meet ACHD’s minimum operational thresholds. Therefore, no roadway 
improvements are needed to mitigate the existing traffic. 

2. For the existing traffic conditions analyzed with the existing intersection control and lane 
configuration, all study area intersections meet ACHD’s minimum operational thresholds. 
Therefore, no intersection improvements are needed to mitigate the existing traffic. 

2025 Background Traffic Conditions 

3. There are no planned improvements to the study roadways or intersections by 2025 according to 
ACHD’s current FYWP and CIP. 

4. For the 2025 background traffic conditions analyzed with the existing roadway lane configuration, 
all study area roadway segments meet ACHD’s minimum operational thresholds. Therefore, no 
roadway improvements are needed to mitigate 2025 background traffic. 

5. For the 2025 background traffic conditions analyzed with the existing intersection control and lane 
configuration, one of the three study area intersections do not meet ACHD’s minimum operational 
thresholds. The intersection of Columbia Road and Locust Grove is expected to meet traffic signal 
warrants under 2025 forecast conditions, therefore installation of a traffic signal is recommended 
to fully mitigate 2025 background traffic conditions.  

Isolated performance issues are noted at the intersection of SH69 and Hubbard Road in the 
northbound and southbound direction. Overall, the intersection operates at an acceptable LOS D 
and no improvements have been recommended at this location. Further mitigation is subject to ITD 
review and approval.   
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2025 Site Plus Background Traffic Conditions 

6. This scenario reflects the full buildout of 254 single family dwelling units which is expected to 
generate 2,298 daily trips, 188 AM peak hour trips, and 251 PM peak hour trips. 

7. Site traffic is anticipated to have the following general distribution pattern: 

• SH69 (North)   20% 
• SH69 (South)   5% 
• Locust Grove Rd (North)  40% 
• Locust Grove Rd (South)  5% 
• Hubbard Rd (East) to Eagle Rd 30% 

8. For the 2025 site plus background traffic conditions analyzed with the existing roadway lane 
configuration, all study area roadway segments meet ACHD’s minimum operation thresholds. 
Therefore, no roadway improvements are needed to mitigate the site plus background traffic. 

9. For the 2025 site plus background traffic conditions analyzed with the existing (and 2025 
background improvements) intersection control and lane configuration, all study area intersections 
meet ACHD’s minimum operational thresholds. Therefore, no further intersection improvements 
are needed to mitigate the 2025 site plus traffic. 

Isolated performance issues are noted at the intersection of SH69 and Hubbard Road in the 
northbound and southbound direction. Overall, the intersection operates at an acceptable LOS D 
and no improvements have been recommended at this location. Further mitigation is subject to ITD 
review and approval.   

10. Two full access (T-intersection approaches) at Hubbard Road and S. Stroebel Road, and Locust 
Grove Road and E. Rio Vallegas Street will serve primary access to the subdivision. With the 2025 
site plus background traffic conditions, stop control and the proposed lane configuration, the 
critical minor movements at the proposed site access intersections are expected to operate at LOS 
B or better.    

11. With the 2025 site plus background traffic conditions, turn lane warrants are satisfied as follows:  

• Locust Grove and E. Rio Vallegas Street – southbound right turn lane 
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APPENDIX 



Johnson-Kuna Proposed Development  
The following summarizes the results of an area of influence model run for a proposed 
development located southwest of Hubbard and Locust Grove Roads. The proposed 
development will consist of 254 single family homes with an anticipated build out by 
2025. See figure 1.  

 
Figure 1: TAZ 1181 

Table 1 provides the existing demographics for TAZ 1181, and the proposed 
development’s demographics used for the area of influence model run.  
 
Table 1 

 
2018 2025 with proposal  2040 

HH Jobs HH Jobs HH Jobs 
TAZ 1181 6 15 260 15 6 15 

The area of influence results for the proposed development are shown in figures 2. 
The 2025 peak hour results are shown in figures 3 and 4.  
 
  
 



Figure 2: Area of Influence, Peak hour demand contribution to the total peak hour demand for 2025 
 

 
  



Figure 3: 2025 Peak Hour Demand with Proposed Development 

 

 

 



Figure 4: 2025 Peak Hour Demand without Proposed Development 



Cumulative Development 
Figure 5 below shows the location of the preliminary plats adjacent to the proposed 
development. This entitled development is already included the demographic data set 
therefore, a cumulative development model run was not necessary.  

 

Figure 5 

Table 2 provides the existing and forecasted demographics for TAZ 1181, 1189 and 1191.   

Table 2 

TAZ 
2018 2025  2040 

HH Jobs HH Jobs HH Jobs 
1181 6 1 260* 1 6 1 
1189 7 25 242 25 242 25 
1191 39 57 486 113 544 232 

*Includes the proposed development used for the special model run.  
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File Name : Meridian Rd & Hubbard Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 1

Study: WHPA0002
Intersection: Meridian Rd / Hubbard Rd
City, State: Ada County, Idaho
Control: Stop Sign

Groups Printed- General Traffic
Meridian Raod

From North
Hubbard Road

From East
SH-69 (Meridian Road)

From South
Hubbard Road

From West
Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 8 52 0 0 60 1 0 3 0 4 0 229 3 0 232 1 6 36 0 43 339
07:15 AM 5 72 5 0 82 2 1 2 0 5 1 254 2 0 257 2 8 46 0 56 400
07:30 AM 10 75 5 0 90 4 1 0 0 5 1 226 2 0 229 5 7 39 0 51 375
07:45 AM 19 125 4 0 148 3 2 2 0 7 2 165 2 0 169 6 2 12 1 21 345

Total 42 324 14 0 380 10 4 7 0 21 4 874 9 0 887 14 23 133 1 171 1459

08:00 AM 7 89 5 0 101 2 0 1 0 3 1 184 4 0 189 5 0 28 0 33 326
08:15 AM 10 70 3 0 83 1 0 2 0 3 2 176 3 0 181 4 1 26 1 32 299
08:30 AM 17 85 5 1 108 8 2 4 0 14 1 193 4 0 198 5 4 29 0 38 358
08:45 AM 13 81 2 0 96 3 0 0 0 3 2 143 4 0 149 4 1 30 0 35 283

Total 47 325 15 1 388 14 2 7 0 23 6 696 15 0 717 18 6 113 1 138 1266

--------

04:00 PM 46 182 6 0 234 3 4 1 0 8 4 115 6 0 125 8 1 13 0 22 389
04:15 PM 70 239 3 0 312 1 1 1 0 3 1 122 6 0 129 8 0 10 0 18 462
04:30 PM 60 209 4 0 273 8 4 2 0 14 1 117 10 0 128 9 1 8 0 18 433
04:45 PM 59 227 4 0 290 8 3 4 0 15 1 119 8 0 128 7 1 12 0 20 453

Total 235 857 17 0 1109 20 12 8 0 40 7 473 30 0 510 32 3 43 0 78 1737

05:00 PM 70 251 4 0 325 9 2 3 0 14 4 117 6 0 127 9 4 18 0 31 497
05:15 PM 71 266 4 0 341 12 3 2 0 17 3 134 9 0 146 7 2 17 0 26 530
05:30 PM 65 249 2 0 316 6 3 2 0 11 0 126 9 0 135 7 1 14 0 22 484
05:45 PM 67 281 5 0 353 2 1 2 0 5 1 108 5 0 114 5 2 18 0 25 497

Total 273 1047 15 0 1335 29 9 9 0 47 8 485 29 0 522 28 9 67 0 104 2008

Grand Total 597 2553 61 1 3212 73 27 31 0 131 25 2528 83 0 2636 92 41 356 2 491 6470
Apprch % 18.6 79.5 1.9 0  55.7 20.6 23.7 0  0.9 95.9 3.1 0  18.7 8.4 72.5 0.4   

Total % 9.2 39.5 0.9 0 49.6 1.1 0.4 0.5 0 2 0.4 39.1 1.3 0 40.7 1.4 0.6 5.5 0 7.6

L2 Data Collection
L2DataCollection.com

Idaho (208) 860-7554    Utah (801) 431-2993



File Name : Meridian Rd & Hubbard Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 2

Study: WHPA0002
Intersection: Meridian Rd / Hubbard Rd
City, State: Ada County, Idaho
Control: Stop Sign
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File Name : Meridian Rd & Hubbard Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 3

Study: WHPA0002
Intersection: Meridian Rd / Hubbard Rd
City, State: Ada County, Idaho
Control: Stop Sign

Meridian Raod
From North

Hubbard Road
From East

SH-69 (Meridian Road)
From South

Hubbard Road
From West

Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 8 52 0 0 60 1 0 3 0 4 0 229 3 0 232 1 6 36 0 43 339
07:15 AM 5 72 5 0 82 2 1 2 0 5 1 254 2 0 257 2 8 46 0 56 400
07:30 AM 10 75 5 0 90 4 1 0 0 5 1 226 2 0 229 5 7 39 0 51 375
07:45 AM 19 125 4 0 148 3 2 2 0 7 2 165 2 0 169 6 2 12 1 21 345

Total Volume 42 324 14 0 380 10 4 7 0 21 4 874 9 0 887 14 23 133 1 171 1459
% App. Total 11.1 85.3 3.7 0  47.6 19 33.3 0  0.5 98.5 1 0  8.2 13.5 77.8 0.6   

PHF .553 .648 .700 .000 .642 .625 .500 .583 .000 .750 .500 .860 .750 .000 .863 .583 .719 .723 .250 .763 .912
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File Name : Meridian Rd & Hubbard Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 4

Study: WHPA0002
Intersection: Meridian Rd / Hubbard Rd
City, State: Ada County, Idaho
Control: Stop Sign

Meridian Raod
From North

Hubbard Road
From East

SH-69 (Meridian Road)
From South

Hubbard Road
From West

Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:45 AM 07:45 AM 07:00 AM 07:00 AM

+0 mins. 19 125 4 0 148 3 2 2 0 7 0 229 3 0 232 1 6 36 0 43
+15 mins. 7 89 5 0 101 2 0 1 0 3 1 254 2 0 257 2 8 46 0 56
+30 mins. 10 70 3 0 83 1 0 2 0 3 1 226 2 0 229 5 7 39 0 51
+45 mins. 17 85 5 1 108 8 2 4 0 14 2 165 2 0 169 6 2 12 1 21

Total Volume 53 369 17 1 440 14 4 9 0 27 4 874 9 0 887 14 23 133 1 171
% App. Total 12 83.9 3.9 0.2  51.9 14.8 33.3 0  0.5 98.5 1 0  8.2 13.5 77.8 0.6  

PHF .697 .738 .850 .250 .743 .438 .500 .563 .000 .482 .500 .860 .750 .000 .863 .583 .719 .723 .250 .763
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File Name : Meridian Rd & Hubbard Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 5

Study: WHPA0002
Intersection: Meridian Rd / Hubbard Rd
City, State: Ada County, Idaho
Control: Stop Sign

Meridian Raod
From North

Hubbard Road
From East

SH-69 (Meridian Road)
From South

Hubbard Road
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

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

05:00 PM 70 251 4 0 325 9 2 3 0 14 4 117 6 0 127 9 4 18 0 31 497
05:15 PM 71 266 4 0 341 12 3 2 0 17 3 134 9 0 146 7 2 17 0 26 530
05:30 PM 65 249 2 0 316 6 3 2 0 11 0 126 9 0 135 7 1 14 0 22 484
05:45 PM 67 281 5 0 353 2 1 2 0 5 1 108 5 0 114 5 2 18 0 25 497

Total Volume 273 1047 15 0 1335 29 9 9 0 47 8 485 29 0 522 28 9 67 0 104 2008
% App. Total 20.4 78.4 1.1 0  61.7 19.1 19.1 0  1.5 92.9 5.6 0  26.9 8.7 64.4 0   

PHF .961 .931 .750 .000 .945 .604 .750 .750 .000 .691 .500 .905 .806 .000 .894 .778 .563 .931 .000 .839 .947
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File Name : Meridian Rd & Hubbard Rd
Site Code : 00000000
Start Date : 8/7/2018
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Study: WHPA0002
Intersection: Meridian Rd / Hubbard Rd
City, State: Ada County, Idaho
Control: Stop Sign

Meridian Raod
From North

Hubbard Road
From East

SH-69 (Meridian Road)
From South

Hubbard Road
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

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

05:00 PM 04:30 PM 04:45 PM 05:00 PM

+0 mins. 70 251 4 0 325 8 4 2 0 14 1 119 8 0 128 9 4 18 0 31
+15 mins. 71 266 4 0 341 8 3 4 0 15 4 117 6 0 127 7 2 17 0 26
+30 mins. 65 249 2 0 316 9 2 3 0 14 3 134 9 0 146 7 1 14 0 22
+45 mins. 67 281 5 0 353 12 3 2 0 17 0 126 9 0 135 5 2 18 0 25

Total Volume 273 1047 15 0 1335 37 12 11 0 60 8 496 32 0 536 28 9 67 0 104
% App. Total 20.4 78.4 1.1 0  61.7 20 18.3 0  1.5 92.5 6 0  26.9 8.7 64.4 0  

PHF .961 .931 .750 .000 .945 .771 .750 .688 .000 .882 .500 .925 .889 .000 .918 .778 .563 .931 .000 .839
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File Name : Meridian Rd & Hubbard Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 7

Study: WHPA0002
Intersection: Meridian Rd / Hubbard Rd
City, State: Ada County, Idaho
Control: Stop Sign

Image 1

L2 Data Collection
L2DataCollection.com

Idaho (208) 860-7554    Utah (801) 431-2993



File Name : Locust Grove Rd & Hubbard Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 1

Study: WHPA0002
Intersection: Locust Grove / Hubbard Rd
City, State: Ada County, Idaho
Control: Stop Sign

Groups Printed- General Traffic
Locust Grove Road

From North
Hubbard Road

From East
Locust Grove Road

From South
Hubbard Road

From West
Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 0 1 0 0 1 0 3 0 0 3 0 10 0 0 10 0 3 4 0 7 21
07:15 AM 0 1 1 0 2 0 3 0 0 3 1 14 0 0 15 1 6 4 0 11 31
07:30 AM 4 5 0 0 9 0 2 0 0 2 0 8 0 0 8 1 5 3 0 9 28
07:45 AM 1 4 0 0 5 2 1 0 0 3 0 6 0 0 6 2 3 3 0 8 22

Total 5 11 1 0 17 2 9 0 0 11 1 38 0 0 39 4 17 14 0 35 102

08:00 AM 0 4 0 0 4 1 3 0 0 4 1 4 0 0 5 2 1 3 0 6 19
08:15 AM 0 6 1 0 7 0 2 0 0 2 0 10 0 0 10 0 1 1 0 2 21
08:30 AM 3 4 0 0 7 0 3 1 0 4 0 7 2 0 9 0 5 1 0 6 26
08:45 AM 1 4 0 0 5 0 0 0 0 0 1 2 0 0 3 0 1 0 0 1 9

Total 4 18 1 0 23 1 8 1 0 10 2 23 2 0 27 2 8 5 0 15 75

--------

04:00 PM 2 16 0 0 18 0 3 4 0 7 1 2 0 0 3 0 2 0 0 2 30
04:15 PM 2 16 0 0 18 0 1 1 0 2 1 9 0 0 10 0 2 5 0 7 37
04:30 PM 0 12 0 0 12 0 5 1 0 6 1 3 0 0 4 1 0 1 0 2 24
04:45 PM 5 15 0 0 20 0 6 0 0 6 0 2 1 0 3 0 1 2 0 3 32

Total 9 59 0 0 68 0 15 6 0 21 3 16 1 0 20 1 5 8 0 14 123

05:00 PM 1 16 0 0 17 0 1 1 0 2 1 7 2 0 10 0 1 1 0 2 31
05:15 PM 1 14 0 0 15 0 2 3 0 5 0 2 0 0 2 1 3 1 0 5 27
05:30 PM 2 19 0 0 21 0 5 1 0 6 1 4 0 0 5 1 1 0 0 2 34
05:45 PM 3 15 0 0 18 0 3 3 0 6 1 3 0 0 4 2 4 0 0 6 34

Total 7 64 0 0 71 0 11 8 0 19 3 16 2 0 21 4 9 2 0 15 126

Grand Total 25 152 2 0 179 3 43 15 0 61 9 93 5 0 107 11 39 29 0 79 426
Apprch % 14 84.9 1.1 0  4.9 70.5 24.6 0  8.4 86.9 4.7 0  13.9 49.4 36.7 0   

Total % 5.9 35.7 0.5 0 42 0.7 10.1 3.5 0 14.3 2.1 21.8 1.2 0 25.1 2.6 9.2 6.8 0 18.5

L2 Data Collection
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File Name : Locust Grove Rd & Hubbard Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 2

Study: WHPA0002
Intersection: Locust Grove / Hubbard Rd
City, State: Ada County, Idaho
Control: Stop Sign
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File Name : Locust Grove Rd & Hubbard Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 3

Study: WHPA0002
Intersection: Locust Grove / Hubbard Rd
City, State: Ada County, Idaho
Control: Stop Sign

Locust Grove Road
From North

Hubbard Road
From East

Locust Grove Road
From South

Hubbard Road
From West

Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 1 0 0 1 0 3 0 0 3 0 10 0 0 10 0 3 4 0 7 21
07:15 AM 0 1 1 0 2 0 3 0 0 3 1 14 0 0 15 1 6 4 0 11 31
07:30 AM 4 5 0 0 9 0 2 0 0 2 0 8 0 0 8 1 5 3 0 9 28
07:45 AM 1 4 0 0 5 2 1 0 0 3 0 6 0 0 6 2 3 3 0 8 22

Total Volume 5 11 1 0 17 2 9 0 0 11 1 38 0 0 39 4 17 14 0 35 102
% App. Total 29.4 64.7 5.9 0  18.2 81.8 0 0  2.6 97.4 0 0  11.4 48.6 40 0   

PHF .313 .550 .250 .000 .472 .250 .750 .000 .000 .917 .250 .679 .000 .000 .650 .500 .708 .875 .000 .795 .823
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File Name : Locust Grove Rd & Hubbard Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 4

Study: WHPA0002
Intersection: Locust Grove / Hubbard Rd
City, State: Ada County, Idaho
Control: Stop Sign

Locust Grove Road
From North

Hubbard Road
From East

Locust Grove Road
From South

Hubbard Road
From West

Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:30 AM 07:45 AM 07:00 AM 07:00 AM

+0 mins. 4 5 0 0 9 2 1 0 0 3 0 10 0 0 10 0 3 4 0 7
+15 mins. 1 4 0 0 5 1 3 0 0 4 1 14 0 0 15 1 6 4 0 11
+30 mins. 0 4 0 0 4 0 2 0 0 2 0 8 0 0 8 1 5 3 0 9
+45 mins. 0 6 1 0 7 0 3 1 0 4 0 6 0 0 6 2 3 3 0 8

Total Volume 5 19 1 0 25 3 9 1 0 13 1 38 0 0 39 4 17 14 0 35
% App. Total 20 76 4 0  23.1 69.2 7.7 0  2.6 97.4 0 0  11.4 48.6 40 0  

PHF .313 .792 .250 .000 .694 .375 .750 .250 .000 .813 .250 .679 .000 .000 .650 .500 .708 .875 .000 .795
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File Name : Locust Grove Rd & Hubbard Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 5

Study: WHPA0002
Intersection: Locust Grove / Hubbard Rd
City, State: Ada County, Idaho
Control: Stop Sign

Locust Grove Road
From North

Hubbard Road
From East

Locust Grove Road
From South

Hubbard Road
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

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

05:00 PM 1 16 0 0 17 0 1 1 0 2 1 7 2 0 10 0 1 1 0 2 31
05:15 PM 1 14 0 0 15 0 2 3 0 5 0 2 0 0 2 1 3 1 0 5 27
05:30 PM 2 19 0 0 21 0 5 1 0 6 1 4 0 0 5 1 1 0 0 2 34
05:45 PM 3 15 0 0 18 0 3 3 0 6 1 3 0 0 4 2 4 0 0 6 34

Total Volume 7 64 0 0 71 0 11 8 0 19 3 16 2 0 21 4 9 2 0 15 126
% App. Total 9.9 90.1 0 0  0 57.9 42.1 0  14.3 76.2 9.5 0  26.7 60 13.3 0   

PHF .583 .842 .000 .000 .845 .000 .550 .667 .000 .792 .750 .571 .250 .000 .525 .500 .563 .500 .000 .625 .926
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File Name : Locust Grove Rd & Hubbard Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 6

Study: WHPA0002
Intersection: Locust Grove / Hubbard Rd
City, State: Ada County, Idaho
Control: Stop Sign

Locust Grove Road
From North

Hubbard Road
From East

Locust Grove Road
From South

Hubbard Road
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

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

04:45 PM 04:00 PM 04:15 PM 05:00 PM

+0 mins. 5 15 0 0 20 0 3 4 0 7 1 9 0 0 10 0 1 1 0 2
+15 mins. 1 16 0 0 17 0 1 1 0 2 1 3 0 0 4 1 3 1 0 5
+30 mins. 1 14 0 0 15 0 5 1 0 6 0 2 1 0 3 1 1 0 0 2
+45 mins. 2 19 0 0 21 0 6 0 0 6 1 7 2 0 10 2 4 0 0 6

Total Volume 9 64 0 0 73 0 15 6 0 21 3 21 3 0 27 4 9 2 0 15
% App. Total 12.3 87.7 0 0  0 71.4 28.6 0  11.1 77.8 11.1 0  26.7 60 13.3 0  

PHF .450 .842 .000 .000 .869 .000 .625 .375 .000 .750 .750 .583 .375 .000 .675 .500 .563 .500 .000 .625
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File Name : Locust Grove Rd & Hubbard Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 7

Study: WHPA0002
Intersection: Locust Grove / Hubbard Rd
City, State: Ada County, Idaho
Control: Stop Sign

Image 1

L2 Data Collection
L2DataCollection.com
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File Name : Locust Grove Rd & Columbia Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 1

Study: WHPA0002
Intersection: Locust Grove / Columbia Rd
City, State: Ada County, Idaho
Control: All Stop

Groups Printed- General Traffic
Locust Grove Road

From North
Hubbard Road

From East
Locust Grove Road

From South
Columbia Road

From West
Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 1 1 2 0 4 1 12 0 0 13 2 11 0 0 13 0 41 15 0 56 86
07:15 AM 4 1 6 0 11 3 19 1 0 23 0 17 2 0 19 1 51 20 0 72 125
07:30 AM 8 7 7 0 22 4 21 2 0 27 3 9 0 0 12 3 69 14 0 86 147
07:45 AM 3 7 3 0 13 7 19 1 0 27 2 4 2 0 8 0 50 12 0 62 110

Total 16 16 18 0 50 15 71 4 0 90 7 41 4 0 52 4 211 61 0 276 468

08:00 AM 4 2 2 0 8 1 12 1 0 14 0 11 1 0 12 0 33 6 0 39 73
08:15 AM 1 3 1 0 5 5 10 0 0 15 4 10 1 0 15 2 19 8 0 29 64
08:30 AM 1 1 4 0 6 3 20 5 0 28 1 7 0 0 8 2 29 4 0 35 77
08:45 AM 0 2 3 0 5 5 11 1 0 17 1 5 1 0 7 2 25 4 0 31 60

Total 6 8 10 0 24 14 53 7 0 74 6 33 3 0 42 6 106 22 0 134 274

--------

04:00 PM 6 14 6 0 26 7 41 2 0 50 1 0 1 0 2 2 13 0 0 15 93
04:15 PM 4 15 2 0 21 4 39 2 0 45 1 6 4 0 11 1 21 1 0 23 100
04:30 PM 12 12 5 0 29 1 44 2 0 47 0 8 0 0 8 1 18 2 0 21 105
04:45 PM 20 15 4 0 39 6 64 4 0 74 1 2 0 0 3 0 14 5 0 19 135

Total 42 56 17 0 115 18 188 10 0 216 3 16 5 0 24 4 66 8 0 78 433

05:00 PM 18 15 1 0 34 4 66 0 0 70 3 5 2 0 10 1 22 3 0 26 140
05:15 PM 16 12 6 0 34 7 68 3 0 78 1 2 0 0 3 1 29 3 0 33 148
05:30 PM 14 16 5 0 35 2 61 3 0 66 1 2 0 0 3 2 28 4 0 34 138
05:45 PM 16 13 4 0 33 5 43 6 0 54 0 4 1 0 5 2 28 2 0 32 124

Total 64 56 16 0 136 18 238 12 0 268 5 13 3 0 21 6 107 12 0 125 550

Grand Total 128 136 61 0 325 65 550 33 0 648 21 103 15 0 139 20 490 103 0 613 1725
Apprch % 39.4 41.8 18.8 0  10 84.9 5.1 0  15.1 74.1 10.8 0  3.3 79.9 16.8 0   

Total % 7.4 7.9 3.5 0 18.8 3.8 31.9 1.9 0 37.6 1.2 6 0.9 0 8.1 1.2 28.4 6 0 35.5

L2 Data Collection
L2DataCollection.com

Idaho (208) 860-7554    Utah (801) 431-2993



File Name : Locust Grove Rd & Columbia Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 2

Study: WHPA0002
Intersection: Locust Grove / Columbia Rd
City, State: Ada County, Idaho
Control: All Stop
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File Name : Locust Grove Rd & Columbia Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 3

Study: WHPA0002
Intersection: Locust Grove / Columbia Rd
City, State: Ada County, Idaho
Control: All Stop

Locust Grove Road
From North

Hubbard Road
From East

Locust Grove Road
From South

Columbia Road
From West

Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 1 1 2 0 4 1 12 0 0 13 2 11 0 0 13 0 41 15 0 56 86
07:15 AM 4 1 6 0 11 3 19 1 0 23 0 17 2 0 19 1 51 20 0 72 125
07:30 AM 8 7 7 0 22 4 21 2 0 27 3 9 0 0 12 3 69 14 0 86 147
07:45 AM 3 7 3 0 13 7 19 1 0 27 2 4 2 0 8 0 50 12 0 62 110

Total Volume 16 16 18 0 50 15 71 4 0 90 7 41 4 0 52 4 211 61 0 276 468
% App. Total 32 32 36 0  16.7 78.9 4.4 0  13.5 78.8 7.7 0  1.4 76.4 22.1 0   

PHF .500 .571 .643 .000 .568 .536 .845 .500 .000 .833 .583 .603 .500 .000 .684 .333 .764 .763 .000 .802 .796
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File Name : Locust Grove Rd & Columbia Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 4

Study: WHPA0002
Intersection: Locust Grove / Columbia Rd
City, State: Ada County, Idaho
Control: All Stop

Locust Grove Road
From North

Hubbard Road
From East

Locust Grove Road
From South

Columbia Road
From West

Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:15 AM 07:15 AM 07:00 AM 07:00 AM

+0 mins. 4 1 6 0 11 3 19 1 0 23 2 11 0 0 13 0 41 15 0 56
+15 mins. 8 7 7 0 22 4 21 2 0 27 0 17 2 0 19 1 51 20 0 72
+30 mins. 3 7 3 0 13 7 19 1 0 27 3 9 0 0 12 3 69 14 0 86
+45 mins. 4 2 2 0 8 1 12 1 0 14 2 4 2 0 8 0 50 12 0 62

Total Volume 19 17 18 0 54 15 71 5 0 91 7 41 4 0 52 4 211 61 0 276
% App. Total 35.2 31.5 33.3 0  16.5 78 5.5 0  13.5 78.8 7.7 0  1.4 76.4 22.1 0  

PHF .594 .607 .643 .000 .614 .536 .845 .625 .000 .843 .583 .603 .500 .000 .684 .333 .764 .763 .000 .802
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File Name : Locust Grove Rd & Columbia Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 5

Study: WHPA0002
Intersection: Locust Grove / Columbia Rd
City, State: Ada County, Idaho
Control: All Stop

Locust Grove Road
From North

Hubbard Road
From East

Locust Grove Road
From South

Columbia Road
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

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

04:45 PM 20 15 4 0 39 6 64 4 0 74 1 2 0 0 3 0 14 5 0 19 135
05:00 PM 18 15 1 0 34 4 66 0 0 70 3 5 2 0 10 1 22 3 0 26 140
05:15 PM 16 12 6 0 34 7 68 3 0 78 1 2 0 0 3 1 29 3 0 33 148
05:30 PM 14 16 5 0 35 2 61 3 0 66 1 2 0 0 3 2 28 4 0 34 138

Total Volume 68 58 16 0 142 19 259 10 0 288 6 11 2 0 19 4 93 15 0 112 561
% App. Total 47.9 40.8 11.3 0  6.6 89.9 3.5 0  31.6 57.9 10.5 0  3.6 83 13.4 0   

PHF .850 .906 .667 .000 .910 .679 .952 .625 .000 .923 .500 .550 .250 .000 .475 .500 .802 .750 .000 .824 .948
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Peak Hour Begins at 04:45 PM
 
General Traffic

Peak Hour Data

North

L2 Data Collection
L2DataCollection.com

Idaho (208) 860-7554    Utah (801) 431-2993



File Name : Locust Grove Rd & Columbia Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 6

Study: WHPA0002
Intersection: Locust Grove / Columbia Rd
City, State: Ada County, Idaho
Control: All Stop

Locust Grove Road
From North

Hubbard Road
From East

Locust Grove Road
From South

Columbia Road
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

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

04:45 PM 04:45 PM 04:15 PM 05:00 PM

+0 mins. 20 15 4 0 39 6 64 4 0 74 1 6 4 0 11 1 22 3 0 26
+15 mins. 18 15 1 0 34 4 66 0 0 70 0 8 0 0 8 1 29 3 0 33
+30 mins. 16 12 6 0 34 7 68 3 0 78 1 2 0 0 3 2 28 4 0 34
+45 mins. 14 16 5 0 35 2 61 3 0 66 3 5 2 0 10 2 28 2 0 32

Total Volume 68 58 16 0 142 19 259 10 0 288 5 21 6 0 32 6 107 12 0 125
% App. Total 47.9 40.8 11.3 0  6.6 89.9 3.5 0  15.6 65.6 18.8 0  4.8 85.6 9.6 0  

PHF .850 .906 .667 .000 .910 .679 .952 .625 .000 .923 .417 .656 .375 .000 .727 .750 .922 .750 .000 .919
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General Traffic

Peak Hour Data

North

L2 Data Collection
L2DataCollection.com

Idaho (208) 860-7554    Utah (801) 431-2993



File Name : Locust Grove Rd & Columbia Rd
Site Code : 00000000
Start Date : 8/7/2018
Page No : 7

Study: WHPA0002
Intersection: Locust Grove / Columbia Rd
City, State: Ada County, Idaho
Control: All Stop

Image 1

L2 Data Collection
L2DataCollection.com

Idaho (208) 860-7554    Utah (801) 431-2993



Page 1

 
 
Study: WHPA0002
Type: Volume / Direction
Tech: Judd / Klaren
Count: Axle Hits /2

 
 
 

Hubbard Rd b Meridian Rd & Hubbard Rd VOL
Date Start: 07-Aug-18
Date End: 08-Aug-18

Hubbard Rd between Meridian Rd & Locust
Ada County, Idaho

 

L2 Data Collection
L2DataCollection.com

Idaho (208) 860-7554    Utah (801) 431-2993

 
Start 07-Aug-18         Total
Time Tue WB EB        

12:00 AM * * *
12:15 * * *
12:30 * * *
12:45 * * *
01:00 * * *
01:15 * * *
01:30 * * *
01:45 * * *
02:00 * * *
02:15 * * *
02:30 * * *
02:45 * * *
03:00 0 0 0
03:15 0 0 0
03:30 0 0 0
03:45 0 0 0
04:00 0 1 1
04:15 0 0 0
04:30 0 0 0
04:45 0 0 0
05:00 0 4 4
05:15 0 0 0
05:30 1 0 1
05:45 0 0 0
06:00 0 2 2
06:15 0 3 3
06:30 1 10 11
06:45 2 9 11
07:00 2 7 9
07:15 3 10 13
07:30 6 9 15
07:45 3 8 11
08:00 2 8 10
08:15 2 0 2
08:30 12 6 18
08:45 1 1 2
09:00 4 6 10
09:15 4 10 14
09:30 6 6 12

09:45 11 2 13

10:00 8 3 11

10:15 4 14 18

10:30 6 2 8
10:45 8 6 14
11:00 7 5 12
11:15 4 6 10
11:30 6 3 9
11:45 8 4 12
Total  111 145       256

Percent  43.4% 56.6%        
Peak - 09:15 06:30 - - - - - - 09:30

Vol. - 29 36 - - - - - - 54
P.H.F.  0.659 0.900       0.750
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Study: WHPA0002
Type: Volume / Direction
Tech: Judd / Klaren
Count: Axle Hits /2

 
 
 

Hubbard Rd b Meridian Rd & Hubbard Rd VOL
Date Start: 07-Aug-18
Date End: 08-Aug-18

Hubbard Rd between Meridian Rd & Locust
Ada County, Idaho

 

L2 Data Collection
L2DataCollection.com

Idaho (208) 860-7554    Utah (801) 431-2993

 
Start 07-Aug-18         Total
Time Tue WB EB        

12:00 PM 10 3 13
12:15 2 4 6
12:30 6 5 11
12:45 6 3 9
01:00 6 6 12
01:15 5 10 15

01:30 3 8 11

01:45 10 4 14

02:00 7 6 13

02:15 9 3 12
02:30 6 3 9
02:45 4 1 5
03:00 12 10 22
03:15 3 1 4
03:30 7 7 14
03:45 8 3 11
04:00 5 2 7
04:15 5 6 11
04:30 10 2 12
04:45 16 2 18
05:00 3 2 5
05:15 5 4 9
05:30 10 1 11
05:45 6 8 14
06:00 6 1 7
06:15 4 4 8
06:30 6 3 9
06:45 4 4 8
07:00 3 4 7
07:15 2 5 7
07:30 2 4 6
07:45 6 1 7
08:00 1 2 3
08:15 4 3 7
08:30 1 2 3
08:45 1 1 2
09:00 0 2 2
09:15 2 1 3
09:30 4 0 4
09:45 1 1 2
10:00 3 2 5
10:15 0 0 0
10:30 1 1 2
10:45 0 0 0
11:00 2 0 2
11:15 1 1 2
11:30 1 1 2
11:45 0 0 0
Total  219 147       366

Percent  59.8% 40.2%        
Peak - 16:00 13:00 - - - - - - 13:15

Vol. - 36 28 - - - - - - 53
P.H.F.  0.563 0.700       0.883
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Study: WHPA0002
Type: Volume / Direction
Tech: Judd / Klaren
Count: Axle Hits /2

 
 
 

Hubbard Rd b Meridian Rd & Hubbard Rd VOL
Date Start: 07-Aug-18
Date End: 08-Aug-18

Hubbard Rd between Meridian Rd & Locust
Ada County, Idaho

 

L2 Data Collection
L2DataCollection.com

Idaho (208) 860-7554    Utah (801) 431-2993

 
Start 08-Aug-18         Total
Time Wed WB EB        

12:00 AM 0 0 0

12:15 1 0 1

12:30 1 0 1

12:45 0 1 1

01:00 0 0 0
01:15 0 1 1
01:30 0 0 0
01:45 0 1 1
02:00 1 0 1
02:15 0 0 0
02:30 0 0 0
02:45 0 0 0
03:00 * * *
03:15 * * *
03:30 * * *
03:45 * * *
04:00 * * *
04:15 * * *
04:30 * * *
04:45 * * *
05:00 * * *
05:15 * * *
05:30 * * *
05:45 * * *
06:00 * * *
06:15 * * *
06:30 * * *
06:45 * * *
07:00 * * *
07:15 * * *
07:30 * * *
07:45 * * *
08:00 * * *
08:15 * * *
08:30 * * *
08:45 * * *
09:00 * * *
09:15 * * *
09:30 * * *
09:45 * * *
10:00 * * *
10:15 * * *
10:30 * * *
10:45 * * *
11:00 * * *
11:15 * * *
11:30 * * *
11:45 * * *
Total  3 3       6

Percent  50.0% 50.0%        
Peak - 12:00 00:30 - - - - - - 12:00

Vol. - 2 2 - - - - - - 3
P.H.F.  0.500 0.500       0.750

Total  333 295       628
Percent  53.0% 47.0%        
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Study: WHPA0002
Type: Volume / Direction
Tech: Judd / Klaren
Count: Axle Hits / 2

 
 
 

Locust Grove Rd between Columbia & Hubbard VOL
Date Start: 07-Aug-18
Date End: 08-Aug-18

Locust Grove between Columbia & Hubbard
Ada County, Idaho

 

L2 Data Collection
L2DataCollection.com

Idaho (208) 860-7554    Utah (801) 431-2993

 
Start 07-Aug-18         Total
Time Tue SB NB        

12:00 AM * * *
12:15 * * *
12:30 * * *
12:45 * * *
01:00 * * *
01:15 * * *
01:30 * * *
01:45 * * *
02:00 * * *
02:15 * * *
02:30 * * *
02:45 * * *
03:00 0 0 0
03:15 1 0 1
03:30 0 0 0
03:45 0 0 0
04:00 0 1 1
04:15 0 0 0
04:30 0 0 0
04:45 0 0 0
05:00 0 3 3
05:15 2 0 2
05:30 1 5 6
05:45 0 4 4
06:00 0 1 1
06:15 2 0 2
06:30 0 9 9
06:45 6 15 21
07:00 1 13 14
07:15 4 19 23

07:30 12 12 24

07:45 10 8 18

08:00 6 12 18

08:15 6 16 22
08:30 8 9 17
08:45 4 6 10
09:00 5 6 11
09:15 5 9 14
09:30 7 8 15
09:45 9 6 15
10:00 10 4 14
10:15 4 10 14
10:30 10 8 18
10:45 7 9 16
11:00 3 3 6
11:15 6 9 15
11:30 6 6 12
11:45 10 8 18
Total  145 219       364

Percent  39.8% 60.2%        
Peak - 07:30 06:45 - - - - - - 07:15

Vol. - 34 59 - - - - - - 83
P.H.F.  0.708 0.776       0.865
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Study: WHPA0002
Type: Volume / Direction
Tech: Judd / Klaren
Count: Axle Hits / 2

 
 
 

Locust Grove Rd between Columbia & Hubbard VOL
Date Start: 07-Aug-18
Date End: 08-Aug-18

Locust Grove between Columbia & Hubbard
Ada County, Idaho

 

L2 Data Collection
L2DataCollection.com

Idaho (208) 860-7554    Utah (801) 431-2993

 
Start 07-Aug-18         Total
Time Tue SB NB        

12:00 PM 5 5 10
12:15 10 4 14
12:30 5 8 13
12:45 8 6 14
01:00 11 4 15
01:15 6 4 10
01:30 5 5 10
01:45 8 2 10
02:00 13 6 19
02:15 8 5 13
02:30 14 4 18
02:45 9 4 13
03:00 12 10 22
03:15 7 6 13
03:30 12 10 22
03:45 14 8 22
04:00 21 2 23
04:15 16 14 30

04:30 16 12 28

04:45 20 5 25

05:00 18 12 30

05:15 17 4 21
05:30 19 5 24
05:45 19 4 23
06:00 15 8 23
06:15 9 4 13
06:30 14 4 18
06:45 7 6 13
07:00 6 5 11
07:15 10 4 14
07:30 9 5 14
07:45 4 2 6
08:00 1 3 4
08:15 6 0 6
08:30 6 2 8
08:45 5 3 8
09:00 8 3 11
09:15 8 2 10
09:30 4 1 5
09:45 6 1 7
10:00 4 5 9
10:15 3 0 3
10:30 0 2 2
10:45 4 0 4
11:00 2 0 2
11:15 1 0 1
11:30 2 0 2
11:45 0 1 1
Total  427 210       637

Percent  67.0% 33.0%        
Peak - 16:45 16:15 - - - - - - 16:15

Vol. - 74 43 - - - - - - 113
P.H.F.  0.925 0.768       0.942
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Study: WHPA0002
Type: Volume / Direction
Tech: Judd / Klaren
Count: Axle Hits / 2

 
 
 

Locust Grove Rd between Columbia & Hubbard VOL
Date Start: 07-Aug-18
Date End: 08-Aug-18

Locust Grove between Columbia & Hubbard
Ada County, Idaho

 

L2 Data Collection
L2DataCollection.com

Idaho (208) 860-7554    Utah (801) 431-2993

 
Start 08-Aug-18         Total
Time Wed SB NB        

12:00 AM 1 0 1
12:15 2 0 2

12:30 1 0 1

12:45 0 0 0

01:00 2 0 2

01:15 0 0 0
01:30 0 1 1
01:45 0 0 0
02:00 0 0 0
02:15 1 0 1
02:30 0 0 0
02:45 0 0 0
03:00 * * *
03:15 * * *
03:30 * * *
03:45 * * *
04:00 * * *
04:15 * * *
04:30 * * *
04:45 * * *
05:00 * * *
05:15 * * *
05:30 * * *
05:45 * * *
06:00 * * *
06:15 * * *
06:30 * * *
06:45 * * *
07:00 * * *
07:15 * * *
07:30 * * *
07:45 * * *
08:00 * * *
08:15 * * *
08:30 * * *
08:45 * * *
09:00 * * *
09:15 * * *
09:30 * * *
09:45 * * *
10:00 * * *
10:15 * * *
10:30 * * *
10:45 * * *
11:00 * * *
11:15 * * *
11:30 * * *
11:45 * * *
Total  7 1       8

Percent  87.5% 12.5%        
Peak - 00:15 00:45 - - - - - - 00:15

Vol. - 5 1 - - - - - - 5
P.H.F.  0.625 0.250       0.625

Total  579 430       1009
Percent  57.4% 42.6%        

  



HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency WH Pacific Duration, h 0.25

Analyst M Olson Analysis Date 9/19/2018 Area Type Other

Jurisdiction ADA County Time Period AM Weekday 
Peak

PHF 0.90

Urban Street Meridian Rd (SR 69) Analysis Year 2018 Analysis Period 1> 7:00

Intersection Meridian at Hubbard File Name A-Meridian_Hubb AM 2018 Existing.xus

Project Description A - 2018 AM Existing

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 133 23 14 7 4 10 9 874 4 14 324 42

Signal Information

Green

Yellow

Red

1.5 0.6 66.8 1.2 5.0 5.0

4.0 0.0 4.0 4.0 4.0 4.0

0.0 0.0 0.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 7 4 3 8 5 2 1 6

Case Number 2.0 4.0 2.0 4.0 2.0 4.0 2.0 4.0

Phase Duration, s 14.1 18.0 5.2 9.0 5.5 70.8 6.1 71.4

Change Period, ( Y+R c ), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Max Allow Headway ( MAH ), s 3.1 3.2 3.1 3.2 2.9 0.0 2.9 0.0

Queue Clearance Time ( g s ), s 10.2 4.1 2.4 2.9 2.6 2.9

Green Extension Time ( g e ), s 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0

Phase Call Probability 0.98 1.00 0.19 0.83 0.24 0.35

Max Out Probability 0.05 0.00 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate ( v ), veh/h 148 41 8 16 10 488 487 16 206 201

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1767 1737 1767 1644 1682 1767 1764 1711 1796 1724

Queue Service Time ( g s ), s 8.2 2.1 0.4 0.9 0.6 12.7 12.7 0.9 4.2 4.3

Cycle Queue Clearance Time ( g c ), s 8.2 2.1 0.4 0.9 0.6 12.7 12.7 0.9 4.2 4.3

Green Ratio ( g/C ) 0.10 0.14 0.01 0.05 0.01 0.67 0.67 0.02 0.67 0.67

Capacity ( c ), veh/h 179 243 21 82 24 1179 1177 36 1211 1162

Volume-to-Capacity Ratio ( X ) 0.824 0.169 0.377 0.189 0.408 0.414 0.414 0.432 0.170 0.173

Back of Queue ( Q ), ft/ln ( 50 th percentile) 97 22.6 5.5 9.6 7 104.3 104.1 10.4 33.7 32.9

Back of Queue ( Q ), veh/ln ( 50 th percentile) 3.8 0.9 0.2 0.4 0.3 3.9 3.9 0.4 1.3 1.2

Queue Storage Ratio ( RQ ) ( 50 th percentile) 1.62 0.00 0.06 0.00 0.05 0.00 0.00 0.06 0.00 0.00

Uniform Delay ( d 1 ), s/veh 44.1 37.9 49.1 45.6 48.8 7.6 7.6 48.4 6.0 6.0

Incremental Delay ( d 2 ), s/veh 5.4 0.1 4.2 0.4 4.0 1.1 1.1 3.0 0.3 0.3

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 49.4 38.0 53.2 46.0 52.9 8.7 8.7 51.4 6.3 6.3

Level of Service (LOS) D D D D D A A D A A

Approach Delay, s/veh / LOS 46.9 D 48.4 D 9.2 A 8.0 A

Intersection Delay, s/veh / LOS 13.8 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.30 B 2.31 B 1.87 B 1.86 B

Bicycle LOS Score / LOS 0.80 A 0.53 A 1.30 A 0.84 A

Copyright © 2018 University of Florida, All Rights Reserved. HCS™ Streets Version 7.5 Generated: 9/28/2018 11:56:56 AM



HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency WH Pacific Duration, h 0.25

Analyst M Olson Analysis Date 9/19/2018 Area Type Other

Jurisdiction ADA County Time Period PM Peak PHF 0.90

Urban Street Meridian Rd (SR 69) Analysis Year 2018 Analysis Period 1> 7:00

Intersection Meridian at Hubbard File Name B-Meridian_Hubb PM 2018 Existing.xus

Project Description B-2018 PM Existing

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 67 9 28 9 9 29 29 485 8 15 1047 273

Signal Information

Green

Yellow
Red

2.2 1.3 69.5 1.5 4.0 5.6

4.0 0.0 4.0 4.0 0.0 4.0
0.0 0.0 0.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 7 4 3 8 5 2 1 6

Case Number 2.0 4.0 2.0 4.0 2.0 4.0 2.0 4.0

Phase Duration, s 9.4 13.5 5.5 9.6 7.5 74.8 6.2 73.5

Change Period, ( Y+R c ), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Max Allow Headway ( MAH ), s 3.1 3.3 3.1 3.3 2.9 0.0 2.9 0.0

Queue Clearance Time ( g s ), s 6.2 4.3 2.6 4.5 3.9 3.0

Green Extension Time ( g e ), s 0.1 0.2 0.0 0.1 0.0 0.0 0.0 0.0

Phase Call Probability 0.87 0.99 0.24 0.93 0.59 0.37

Max Out Probability 0.00 0.00 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate ( v ), veh/h 74 41 10 42 32 275 273 17 754 713

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1767 1633 1767 1631 1682 1767 1756 1711 1796 1669

Queue Service Time ( g s ), s 4.2 2.3 0.6 2.5 1.9 5.4 5.4 1.0 22.1 22.8

Cycle Queue Clearance Time ( g c ), s 4.2 2.3 0.6 2.5 1.9 5.4 5.4 1.0 22.1 22.8

Green Ratio ( g/C ) 0.05 0.10 0.01 0.06 0.04 0.71 0.71 0.02 0.69 0.69

Capacity ( c ), veh/h 96 156 26 91 60 1251 1243 38 1248 1159

Volume-to-Capacity Ratio ( X ) 0.775 0.264 0.389 0.466 0.540 0.220 0.220 0.438 0.604 0.615

Back of Queue ( Q ), ft/ln ( 50 th percentile) 49.4 24.1 6.9 26.6 21.3 39.5 39.6 11.1 174.1 168.3

Back of Queue ( Q ), veh/ln ( 50 th percentile) 1.9 0.9 0.3 1.0 0.8 1.5 1.5 0.4 6.6 6.4

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.82 0.00 0.08 0.00 0.14 0.00 0.00 0.07 0.00 0.00

Uniform Delay ( d 1 ), s/veh 46.7 42.0 48.8 45.8 47.4 5.1 5.1 48.3 8.0 8.1

Incremental Delay ( d 2 ), s/veh 4.9 0.3 3.5 1.4 2.8 0.4 0.4 2.9 2.2 2.4

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 51.6 42.3 52.4 47.2 50.2 5.5 5.5 51.2 10.2 10.6

Level of Service (LOS) D D D D D A A D B B

Approach Delay, s/veh / LOS 48.3 D 48.2 D 7.9 A 10.9 B

Intersection Delay, s/veh / LOS 12.9 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.31 B 2.31 B 1.86 B 1.86 B

Bicycle LOS Score / LOS 0.68 A 0.57 A 0.97 A 1.71 B

Copyright © 2018 University of Florida, All Rights Reserved. HCS™ Streets Version 7.5 Generated: 9/28/2018 11:57:05 AM



HCS7 Two-Way Stop-Control Report

General Information Site Information

Analyst Jerry Liu Intersection Locust Grove and Hubbard 

Agency/Co. WHPacific Jurisdiction

Date Performed 9/15/2018 East/West Street Hubbard R

Analysis Year 2018 North/South Street Locust Grove

Time Analyzed 2018 Existing AM Peak Hour Factor 0.90

Intersection Orientation East-West Analysis Time Period (hrs) 0.25

Project Description Trilogy

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 0 1 0 0 0 1 0 0 1 0 0 1 0

Configuration LTR LTR LTR LTR

Volume, V (veh/h) 14 17 4 0 9 2 0 38 1 1 11 5

Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3

Proportion Time Blocked

Percent Grade (%) 0 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 16 0 43 19

Capacity, c (veh/h) 1598 1584 819 882

v/c Ratio 0.01 0.00 0.05 0.02

95% Queue Length, Q₉₅ (veh) 0.0 0.0 0.2 0.1

Control Delay (s/veh) 7.3 7.3 9.6 9.2

Level of Service, LOS A A A A

Approach Delay (s/veh) 3.0 0.0 9.6 9.2

Approach LOS A A

Copyright © 2018 University of Florida. All Rights Reserved. HCS7™ TWSC Version 7.3 Generated: 9/18/2018 9:41:14 AM

Locust Grove and Hubbard Rd _ Existing AM.xtw



HCS7 Two-Way Stop-Control Report

General Information Site Information

Analyst Jerry Liu Intersection Locust Grove and Hubbard 

Agency/Co. WHPacific Jurisdiction

Date Performed 9/15/2018 East/West Street Hubbard R

Analysis Year 2018 North/South Street Locust Grove

Time Analyzed 2018 Existing PM Peak Hour Factor 0.90

Intersection Orientation East-West Analysis Time Period (hrs) 0.25

Project Description Trilogy

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 0 1 0 0 0 1 0 0 1 0 0 1 0

Configuration LTR LTR LTR LTR

Volume, V (veh/h) 2 9 4 8 11 0 2 16 3 0 64 7

Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3

Proportion Time Blocked

Percent Grade (%) 0 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 2 9 23 79

Capacity, c (veh/h) 1598 1596 861 854

v/c Ratio 0.00 0.01 0.03 0.09

95% Queue Length, Q₉₅ (veh) 0.0 0.0 0.1 0.3

Control Delay (s/veh) 7.3 7.3 9.3 9.6

Level of Service, LOS A A A A

Approach Delay (s/veh) 0.9 3.1 9.3 9.6

Approach LOS A A
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HCS7 All-Way Stop Control Report

General Information Site Information

Analyst Jerry Liu Intersection Locust Grove and Columbia

Agency/Co. WHPacific Jurisdiction

Date Performed 9/15/2018 East/West Street Columbia Rd

Analysis Year 2018 North/South Street Locust Grove Rd

Analysis Time Period (hrs) 0.25 Peak Hour Factor 0.90

Time Analyzed Existing AM

Project Description Trilogy

Lanes

Vehicle Volume and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume 61 211 4 4 71 15 4 41 7 18 16 16

% Thrus in Shared Lane

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration LTR LTR LTR LTR

Flow Rate, v (veh/h) 307 100 58 56

Percent Heavy Vehicles 3 3 3 3

Departure Headway and Service Time

Initial Departure Headway, hd (s) 3.20 3.20 3.20 3.20

Initial Degree of Utilization, x 0.273 0.089 0.051 0.049

Final Departure Headway, hd (s) 4.39 4.49 4.90 4.85

Final Degree of Utilization, x 0.374 0.125 0.079 0.075

Move-Up Time, m (s) 2.0 2.0 2.0 2.0

Service Time, ts (s) 2.39 2.49 2.90 2.85

Capacity, Delay and Level of Service

Flow Rate, v (veh/h) 307 100 58 56

Capacity 820 803 735 743

95% Queue Length, Q₉₅ (veh) 1.7 0.4 0.3 0.2

Control Delay (s/veh) 10.0 8.1 8.3 8.2

Level of Service, LOS A A A A

Approach Delay (s/veh) 10.0 8.1 8.3 8.2

Approach LOS A A A A

Intersection Delay, s/veh | LOS 9.3 A
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HCS7 All-Way Stop Control Report

General Information Site Information

Analyst Jerry Liu Intersection Locust Grove and Columbia

Agency/Co. WHPacific Jurisdiction

Date Performed 9/15/2018 East/West Street Columbia Rd

Analysis Year 2018 North/South Street Locust Grove Rd

Analysis Time Period (hrs) 0.25 Peak Hour Factor 0.90

Time Analyzed Existing PM

Project Description Trilogy

Lanes

Vehicle Volume and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume 15 93 4 10 259 19 2 11 6 16 58 68

% Thrus in Shared Lane

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration LTR LTR LTR LTR

Flow Rate, v (veh/h) 124 320 21 158

Percent Heavy Vehicles 3 3 3 3

Departure Headway and Service Time

Initial Departure Headway, hd (s) 3.20 3.20 3.20 3.20

Initial Degree of Utilization, x 0.111 0.284 0.019 0.140

Final Departure Headway, hd (s) 4.78 4.53 5.07 4.77

Final Degree of Utilization, x 0.165 0.402 0.030 0.209

Move-Up Time, m (s) 2.0 2.0 2.0 2.0

Service Time, ts (s) 2.78 2.53 3.07 2.77

Capacity, Delay and Level of Service

Flow Rate, v (veh/h) 124 320 21 158

Capacity 752 795 711 755

95% Queue Length, Q₉₅ (veh) 0.6 2.0 0.1 0.8

Control Delay (s/veh) 8.7 10.5 8.2 9.0

Level of Service, LOS A B A A

Approach Delay (s/veh) 8.7 10.5 8.2 9.0

Approach LOS A B A A

Intersection Delay, s/veh | LOS 9.7 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency WH Pacific Duration, h 0.25

Analyst M Olson Analysis Date Sep 19, 2018 Area Type Other

Jurisdiction ADA County Time Period AM PHF 0.90

Urban Street Meridian Rd (SR 69) Analysis Year 2025 Analysis Period 1> 7:00

Intersection Meridian at Hubbard File Name C-Meridian_Hubb AM 2025 No-Build.xus

Project Description C-2025 AM - No Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 280 140 30 40 25 60 15 1530 25 85 360 45

Signal Information

Green

Yellow

Red

2.2 43.0 7.0 4.3 11.4 8.1

4.0 4.0 4.0 4.0 4.0 4.0

0.0 0.0 0.0 0.0 0.0 0.0

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 7 4 3 8 5 2 1 6

Case Number 2.0 4.0 2.0 4.0 2.0 4.0 2.0 4.0

Phase Duration, s 23.7 27.5 8.3 12.1 6.2 53.3 11.0 58.0

Change Period, ( Y+R c ), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Max Allow Headway ( MAH ), s 3.0 3.0 3.0 3.0 2.9 0.0 2.9 0.0

Queue Clearance Time ( g s ), s 19.2 11.0 4.5 7.6 3.0 7.4

Green Extension Time ( g e ), s 0.5 0.5 0.1 0.5 0.0 0.0 0.1 0.0

Phase Call Probability 1.00 1.00 0.71 1.00 0.37 0.93

Max Out Probability 0.00 0.00 0.00 0.00 0.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate ( v ), veh/h 311 189 44 94 17 865 863 94 228 222

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1767 1798 1767 1646 1682 1767 1756 1711 1796 1726

Queue Service Time ( g s ), s 17.2 9.0 2.5 5.6 1.0 48.7 49.0 5.4 6.7 6.8

Cycle Queue Clearance Time ( g c ), s 17.2 9.0 2.5 5.6 1.0 48.7 49.0 5.4 6.7 6.8

Green Ratio ( g/C ) 0.20 0.23 0.04 0.08 0.02 0.49 0.49 0.07 0.54 0.54

Capacity ( c ), veh/h 348 423 75 133 37 870 865 119 970 933

Volume-to-Capacity Ratio ( X ) 0.895 0.447 0.591 0.710 0.445 0.994 0.997 0.792 0.235 0.238

Back of Queue ( Q ), ft/ln ( 50 th percentile) 189.4 96.5 28.4 58.9 11.3 647 651.9 75.3 64.5 63

Back of Queue ( Q ), veh/ln ( 50 th percentile) 7.4 3.8 1.1 2.3 0.4 24.1 24.3 2.9 2.4 2.4

Queue Storage Ratio ( RQ ) ( 50 th percentile) 3.16 0.00 0.32 0.00 0.08 0.00 0.00 0.46 0.00 0.00

Uniform Delay ( d 1 ), s/veh 39.2 32.7 47.0 44.8 48.3 25.2 25.3 45.8 12.1 12.1

Incremental Delay ( d 2 ), s/veh 3.3 0.3 2.7 2.6 3.1 29.0 29.9 20.3 0.6 0.6

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 42.5 33.0 49.7 47.4 51.3 54.2 55.2 66.1 12.7 12.7

Level of Service (LOS) D C D D D D E E B B

Approach Delay, s/veh / LOS 38.9 D 48.2 D 54.7 D 22.0 C

Intersection Delay, s/veh / LOS 45.6 D

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.29 B 2.31 B 1.95 B 1.89 B

Bicycle LOS Score / LOS 1.31 A 0.72 A 1.93 B 0.94 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency WH Pacific Duration, h 0.25

Analyst M Olson Analysis Date Sep 19, 2018 Area Type Other

Jurisdiction ADA County Time Period PM PHF 0.90

Urban Street Meridian Rd (SR 69) Analysis Year 2025 Analysis Period 1> 7:00

Intersection Meridian at Hubbard File Name D-Meridian_Hubb PM 2025 No-Build.xus

Project Description 2025 PM - No Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 140 50 55 50 60 170 50 850 50 50 1170 305

Signal Information

Green

Yellow
Red

5.2 69.0 5.1 3.9 21.8 0.0

4.0 4.0 4.0 4.0 4.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 125.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 7 4 3 8 5 2 1 6

Case Number 2.0 4.0 2.0 4.0 2.0 4.0 2.0 4.0

Phase Duration, s 17.0 33.7 9.1 25.8 9.3 73.0 9.2 72.9

Change Period, ( Y+R c ), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Max Allow Headway ( MAH ), s 3.0 3.2 3.0 3.2 2.9 0.0 2.9 0.0

Queue Clearance Time ( g s ), s 12.8 9.0 5.9 21.1 6.1 6.0

Green Extension Time ( g e ), s 0.3 0.7 0.1 0.7 0.1 0.0 0.1 0.0

Phase Call Probability 1.00 1.00 0.85 1.00 0.85 0.85

Max Out Probability 0.00 0.00 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate ( v ), veh/h 156 117 56 256 56 505 495 56 836 803

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1767 1696 1767 1638 1682 1767 1732 1711 1796 1669

Queue Service Time ( g s ), s 10.8 7.0 3.9 19.1 4.1 22.4 22.4 4.0 48.8 52.0

Cycle Queue Clearance Time ( g c ), s 10.8 7.0 3.9 19.1 4.1 22.4 22.4 4.0 48.8 52.0

Green Ratio ( g/C ) 0.10 0.24 0.04 0.17 0.04 0.55 0.55 0.04 0.55 0.55

Capacity ( c ), veh/h 184 403 73 286 71 975 956 71 990 921

Volume-to-Capacity Ratio ( X ) 0.846 0.290 0.766 0.895 0.783 0.518 0.518 0.778 0.844 0.873

Back of Queue ( Q ), ft/ln ( 50 th percentile) 125.4 74 46.8 202.9 48.6 233.4 229.1 47.8 540.2 548.6

Back of Queue ( Q ), veh/ln ( 50 th percentile) 4.9 2.9 1.8 7.9 1.8 8.7 8.5 1.8 20.5 20.8

Queue Storage Ratio ( RQ ) ( 50 th percentile) 2.09 0.00 0.53 0.00 0.32 0.00 0.00 0.29 0.00 0.00

Uniform Delay ( d 1 ), s/veh 55.0 39.0 59.3 50.5 59.3 17.6 17.6 59.3 23.5 24.2

Incremental Delay ( d 2 ), s/veh 4.1 0.1 6.2 4.0 6.9 2.0 2.0 6.7 8.7 11.2

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 59.1 39.2 65.5 54.5 66.2 19.5 19.6 66.0 32.3 35.4

Level of Service (LOS) E D E D E B B E C D

Approach Delay, s/veh / LOS 50.5 D 56.4 E 22.0 C 34.9 C

Intersection Delay, s/veh / LOS 34.1 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.30 B 2.31 B 1.90 B 1.90 B

Bicycle LOS Score / LOS 0.94 A 1.00 A 1.36 A 1.89 B
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HCS7 Two-Way Stop-Control Report

General Information Site Information

Analyst Jerry Liu Intersection Locust Grove and Hubbard 

Agency/Co. WHPacific Jurisdiction

Date Performed 9/15/2018 East/West Street Hubbard R

Analysis Year 2025 North/South Street Locust Grove

Time Analyzed 2025 NoBuild AM Peak Hour Factor 0.90

Intersection Orientation East-West Analysis Time Period (hrs) 0.25

Project Description Trilogy

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 0 1 0 0 0 1 0 0 1 0 0 1 0

Configuration LTR LTR LTR LTR

Volume, V (veh/h) 100 125 25 10 100 10 10 290 5 5 40 15

Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3

Proportion Time Blocked

Percent Grade (%) 0 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 111 11 339 67

Capacity, c (veh/h) 1457 1403 420 387

v/c Ratio 0.08 0.01 0.81 0.17

95% Queue Length, Q₉₅ (veh) 0.2 0.0 7.3 0.6

Control Delay (s/veh) 7.7 7.6 40.9 16.2

Level of Service, LOS A A E C

Approach Delay (s/veh) 3.5 0.7 40.9 16.2

Approach LOS E C
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HCS7 Two-Way Stop-Control Report

General Information Site Information

Analyst Jerry Liu Intersection Locust Grove and Hubbard 

Agency/Co. WHPacific Jurisdiction

Date Performed 9/15/2018 East/West Street Hubbard R

Analysis Year 2025 North/South Street Locust Grove

Time Analyzed 2025 NoBuild PM Peak Hour Factor 0.90

Intersection Orientation East-West Analysis Time Period (hrs) 0.25

Project Description Trilogy

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 0 1 0 0 0 1 0 0 1 0 0 1 0

Configuration LTR LTR LTR LTR

Volume, V (veh/h) 25 100 25 70 240 10 20 100 10 5 235 20

Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3

Proportion Time Blocked

Percent Grade (%) 0 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 28 78 144 289

Capacity, c (veh/h) 1278 1437 295 378

v/c Ratio 0.02 0.05 0.49 0.77

95% Queue Length, Q₉₅ (veh) 0.1 0.2 2.5 6.3

Control Delay (s/veh) 7.9 7.6 28.2 39.7

Level of Service, LOS A A D E

Approach Delay (s/veh) 1.5 2.1 28.2 39.7

Approach LOS D E
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HCS7 All-Way Stop Control Report

General Information Site Information

Analyst Jerry Liu Intersection Locust Grove and Columbia

Agency/Co. WHPacific Jurisdiction

Date Performed 9/15/2018 East/West Street Columbia Rd

Analysis Year 2025 North/South Street Locust Grove Rd

Analysis Time Period (hrs) 0.25 Peak Hour Factor 0.90

Time Analyzed 2025 NoBuild AM

Project Description Trilogy

Lanes

Vehicle Volume and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume 140 510 15 15 150 30 30 335 35 45 60 40

% Thrus in Shared Lane

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration LTR LTR LTR LTR

Flow Rate, v (veh/h) 739 217 444 161

Percent Heavy Vehicles 3 3 3 3

Departure Headway and Service Time

Initial Departure Headway, hd (s) 3.20 3.20 3.20 3.20

Initial Degree of Utilization, x 0.657 0.193 0.395 0.143

Final Departure Headway, hd (s) 6.86 7.52 6.97 7.83

Final Degree of Utilization, x 1.408 0.453 0.861 0.350

Move-Up Time, m (s) 2.0 2.0 2.0 2.0

Service Time, ts (s) 4.86 5.52 4.97 5.83

Capacity, Delay and Level of Service

Flow Rate, v (veh/h) 739 217 444 161

Capacity 525 479 516 460

95% Queue Length, Q₉₅ (veh) 34.7 2.3 9.2 1.6

Control Delay (s/veh) 214.5 16.6 39.4 15.0

Level of Service, LOS F C E B

Approach Delay (s/veh) 214.5 16.6 39.4 15.0

Approach LOS F C E B

Intersection Delay, s/veh | LOS 116.6 F
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HCS7 All-Way Stop Control Report

General Information Site Information

Analyst Jerry Liu Intersection Locust Grove and Columbia

Agency/Co. WHPacific Jurisdiction

Date Performed 9/15/2018 East/West Street Columbia Rd

Analysis Year 2025 North/South Street Locust Grove Rd

Analysis Time Period (hrs) 0.25 Peak Hour Factor 0.90

Time Analyzed 2025 NoBuild PM

Project Description Trilogy

Lanes

Vehicle Volume and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Volume 35 225 15 35 560 40 15 90 30 40 210 170

% Thrus in Shared Lane

Lane L1 L2 L3 L1 L2 L3 L1 L2 L3 L1 L2 L3

Configuration LTR LTR LTR LTR

Flow Rate, v (veh/h) 306 706 150 467

Percent Heavy Vehicles 3 3 3 3

Departure Headway and Service Time

Initial Departure Headway, hd (s) 3.20 3.20 3.20 3.20

Initial Degree of Utilization, x 0.272 0.627 0.133 0.415

Final Departure Headway, hd (s) 7.76 7.29 8.45 7.13

Final Degree of Utilization, x 0.659 1.429 0.352 0.924

Move-Up Time, m (s) 2.0 2.0 2.0 2.0

Service Time, ts (s) 5.76 5.29 6.45 5.13

Capacity, Delay and Level of Service

Flow Rate, v (veh/h) 306 706 150 467

Capacity 464 494 426 505

95% Queue Length, Q₉₅ (veh) 4.7 34.2 1.6 11.1

Control Delay (s/veh) 24.5 225.2 16.0 50.2

Level of Service, LOS C F C F

Approach Delay (s/veh) 24.5 225.2 16.0 50.2

Approach LOS C F C F

Intersection Delay, s/veh | LOS 118.1 F
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency WH Pacific Duration, h 0.25

Analyst Olson Analysis Date 9/26/2018 Area Type Other

Jurisdiction ADA County Time Period AM PHF 0.90

Urban Street E Columbia Rd Analysis Year 2025 Analysis Period 1> 7:00

Intersection Columbia and Locust Gr… File Name I-Columb_LocustGrov AM 2025 NoBuild.xus

Project Description 2025 No Build AM

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 140 510 15 15 150 30 30 335 35 45 60 40

Signal Information

Green

Yellow
Red

1.5 28.5 18.0 0.0 0.0 0.0

4.0 4.0 4.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 60.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 1 6 8 4

Case Number 6.3 1.0 4.0 6.0 6.0

Phase Duration, s 32.5 5.5 38.0 22.0 22.0

Change Period, ( Y+R c ), s 4.0 4.0 4.0 4.0 4.0

Max Allow Headway ( MAH ), s 0.0 3.0 0.0 3.0 3.0

Queue Clearance Time ( g s ), s 2.3 14.2 17.0

Green Extension Time ( g e ), s 0.0 0.0 0.0 1.1 1.0

Phase Call Probability 0.24 1.00 1.00

Max Out Probability 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 156 583 17 200 33 411 50 111

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1173 1846 1767 1801 1272 1824 967 1731

Queue Service Time ( g s ), s 4.8 14.6 0.3 3.3 1.2 12.2 2.9 2.9

Cycle Queue Clearance Time ( g c ), s 5.0 14.6 0.3 3.3 3.9 12.2 15.0 2.9

Green Ratio ( g/C ) 0.48 0.48 0.53 0.57 0.30 0.30 0.30 0.30

Capacity ( c ), veh/h 675 876 351 1019 445 549 217 521

Volume-to-Capacity Ratio ( X ) 0.231 0.666 0.047 0.196 0.075 0.748 0.230 0.213

Back of Queue ( Q ), ft/ln ( 50 th percentile) 26.8 133.9 1.8 23 7.6 110 15.4 24.2

Back of Queue ( Q ), veh/ln ( 50 th percentile) 1.0 5.2 0.1 0.9 0.3 4.3 0.6 0.9

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.27 0.00 0.02 0.00 0.08 0.00 0.15 0.00

Uniform Delay ( d 1 ), s/veh 9.6 12.1 9.0 6.4 17.1 18.9 25.6 15.7

Incremental Delay ( d 2 ), s/veh 0.8 4.0 0.0 0.4 0.0 0.8 0.2 0.1

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 10.4 16.1 9.0 6.8 17.1 19.7 25.8 15.7

Level of Service (LOS) B B A A B B C B

Approach Delay, s/veh / LOS 14.9 B 7.0 A 19.5 B 18.9 B

Intersection Delay, s/veh / LOS 15.5 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.88 B 1.87 B 1.91 B 1.91 B

Bicycle LOS Score / LOS 1.71 B 0.85 A 1.22 A 0.75 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency WH Pacific Duration, h 0.25

Analyst Olson Analysis Date 9/26/2018 Area Type Other

Jurisdiction ADA County Time Period AM PHF 0.90

Urban Street E Columbia Rd Analysis Year 2025 Analysis Period 1> 7:00

Intersection Columbia and Locust Gr… File Name J-Columb_LocustGrove PM 2025 NoBuild.xus

Project Description 2025 No Build PM

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 35 225 15 35 560 40 15 90 30 40 210 170

Signal Information

Green

Yellow

Red

2.9 27.3 17.8 0.0 0.0 0.0

4.0 4.0 4.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

Cycle, s 60.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 1 6 8 4

Case Number 6.3 1.0 4.0 6.0 6.0

Phase Duration, s 31.3 6.9 38.2 21.8 21.8

Change Period, ( Y+R c ), s 4.0 4.0 4.0 4.0 4.0

Max Allow Headway ( MAH ), s 0.0 3.0 0.0 3.1 3.1

Queue Clearance Time ( g s ), s 2.6 16.7 15.7

Green Extension Time ( g e ), s 0.0 0.0 0.0 1.1 1.1

Phase Call Probability 0.48 1.00 1.00

Max Out Probability 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 39 267 39 667 17 133 44 422

Adjusted Saturation Flow Rate ( s ), veh/h/ln 764 1835 1767 1834 957 1776 1246 1717

Queue Service Time ( g s ), s 2.2 5.6 0.6 14.8 1.0 3.4 1.7 13.7

Cycle Queue Clearance Time ( g c ), s 10.2 5.6 0.6 14.8 14.7 3.4 5.1 13.7

Green Ratio ( g/C ) 0.46 0.46 0.54 0.57 0.30 0.30 0.30 0.30

Capacity ( c ), veh/h 365 834 603 1043 187 529 421 511

Volume-to-Capacity Ratio ( X ) 0.106 0.320 0.065 0.639 0.089 0.252 0.106 0.826

Back of Queue ( Q ), ft/ln ( 50 th percentile) 9.4 48.5 4.1 113.8 5.2 29.6 10.6 118.6

Back of Queue ( Q ), veh/ln ( 50 th percentile) 0.4 1.9 0.2 4.4 0.2 1.2 0.4 4.6

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.09 0.00 0.04 0.00 0.05 0.00 0.11 0.00

Uniform Delay ( d 1 ), s/veh 14.6 10.4 7.1 8.8 26.4 16.0 17.9 19.6

Incremental Delay ( d 2 ), s/veh 0.6 1.0 0.0 3.0 0.1 0.1 0.0 1.3

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 15.1 11.5 7.1 11.8 26.5 16.1 17.9 20.9

Level of Service (LOS) B B A B C B B C

Approach Delay, s/veh / LOS 11.9 B 11.5 B 17.2 B 20.6 C

Intersection Delay, s/veh / LOS 14.7 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.89 B 1.87 B 1.91 B 1.91 B

Bicycle LOS Score / LOS 0.99 A 1.65 B 0.74 A 1.26 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency WH Pacific Duration, h 0.25

Analyst M Olson Analysis Date Sep 19, 2018 Area Type Other

Jurisdiction ADA County Time Period AM PHF 0.90

Urban Street Meridian Rd (SR 69) Analysis Year 2025 Analysis Period 1> 7:00

Intersection Meridian at Hubbard File Name E-Meridian_Hubb AM 2025 With Project.xus

Project Description 2025 AM - With Project

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 280 140 30 47 25 88 15 1530 28 94 360 45

Signal Information

Green

Yellow
Red

2.3 1.7 49.9 4.7 11.9 10.5

4.0 4.0 4.0 4.0 4.0 4.0
0.0 0.0 0.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 105.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 7 4 3 8 5 2 1 6

Case Number 2.0 4.0 2.0 4.0 2.0 4.0 2.0 4.0

Phase Duration, s 24.6 30.4 8.7 14.5 6.3 53.9 12.1 59.6

Change Period, ( Y+R c ), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Max Allow Headway ( MAH ), s 3.1 3.2 3.1 3.2 2.9 0.0 2.9 0.0

Queue Clearance Time ( g s ), s 20.0 11.2 5.1 9.9 3.0 8.3

Green Extension Time ( g e ), s 0.5 0.6 0.1 0.6 0.0 0.0 0.1 0.0

Phase Call Probability 1.00 1.00 0.78 1.00 0.38 0.95

Max Out Probability 0.00 0.00 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate ( v ), veh/h 311 189 52 126 17 867 864 104 228 222

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1767 1798 1767 1627 1682 1767 1755 1711 1796 1726

Queue Service Time ( g s ), s 18.0 9.2 3.1 7.9 1.0 49.9 49.9 6.3 7.2 7.3

Cycle Queue Clearance Time ( g c ), s 18.0 9.2 3.1 7.9 1.0 49.9 49.9 6.3 7.2 7.3

Green Ratio ( g/C ) 0.20 0.25 0.04 0.10 0.02 0.48 0.48 0.08 0.53 0.53

Capacity ( c ), veh/h 346 451 79 162 37 840 834 131 952 915

Volume-to-Capacity Ratio ( X ) 0.898 0.418 0.661 0.774 0.450 1.032 1.036 0.796 0.240 0.242

Back of Queue ( Q ), ft/ln ( 50 th percentile) 205.1 102 36.1 84 11.9 731.5 735.3 71.2 71.1 69.4

Back of Queue ( Q ), veh/ln ( 50 th percentile) 8.0 4.0 1.4 3.3 0.4 27.3 27.4 2.7 2.7 2.6

Queue Storage Ratio ( RQ ) ( 50 th percentile) 3.42 0.00 0.41 0.00 0.08 0.00 0.00 0.43 0.00 0.00

Uniform Delay ( d 1 ), s/veh 41.2 32.9 49.4 46.1 50.7 27.5 27.5 47.7 13.3 13.3

Incremental Delay ( d 2 ), s/veh 3.4 0.2 3.5 3.0 3.1 39.6 40.9 4.1 0.6 0.6

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 44.6 33.1 52.9 49.1 53.9 67.2 68.5 51.8 13.9 13.9

Level of Service (LOS) D C D D D F F D B B

Approach Delay, s/veh / LOS 40.3 D 50.2 D 67.7 E 21.0 C

Intersection Delay, s/veh / LOS 53.4 D

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.29 B 2.31 B 1.90 B 1.90 B

Bicycle LOS Score / LOS 1.31 A 0.78 A 1.93 B 0.95 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency WH Pacific Duration, h 0.25

Analyst M Olson Analysis Date Sep 19, 2018 Area Type Other

Jurisdiction ADA County Time Period PM PHF 0.90

Urban Street Meridian Rd (SR 69) Analysis Year 2025 Analysis Period 1> 7:00

Intersection Meridian at Hubbard File Name F-Meridian_Hubb PM 2025 With Project.xus

Project Description 2025 PM - With Project

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 140 50 55 55 60 184 50 850 58 74 1170 305

Signal Information

Green

Yellow
Red

4.7 1.4 48.4 4.9 1.7 18.8

4.0 0.0 4.0 4.0 4.0 4.0
0.0 0.0 0.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 7 4 3 8 5 2 1 6

Case Number 2.0 4.0 2.0 4.0 2.0 4.0 2.0 4.0

Phase Duration, s 14.6 28.5 8.9 22.8 8.7 52.4 10.1 53.8

Change Period, ( Y+R c ), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Max Allow Headway ( MAH ), s 3.1 3.3 3.1 3.3 2.9 0.0 2.9 0.0

Queue Clearance Time ( g s ), s 10.6 7.6 5.4 18.1 5.3 6.7

Green Extension Time ( g e ), s 0.1 0.8 0.0 0.7 0.1 0.0 0.1 0.0

Phase Call Probability 0.99 1.00 0.82 1.00 0.79 0.90

Max Out Probability 0.08 0.00 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate ( v ), veh/h 156 117 61 271 56 510 499 82 836 803

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1767 1696 1767 1634 1682 1767 1726 1711 1796 1669

Queue Service Time ( g s ), s 8.6 5.6 3.4 16.1 3.3 21.0 21.0 4.7 43.6 46.5

Cycle Queue Clearance Time ( g c ), s 8.6 5.6 3.4 16.1 3.3 21.0 21.0 4.7 43.6 46.5

Green Ratio ( g/C ) 0.37 0.25 0.31 0.19 0.31 0.48 0.48 0.32 0.50 0.50

Capacity ( c ), veh/h 187 416 87 308 79 855 836 105 895 832

Volume-to-Capacity Ratio ( X ) 0.830 0.280 0.705 0.881 0.700 0.597 0.597 0.783 0.934 0.965

Back of Queue ( Q ), ft/ln ( 50 th percentile) 104.6 57.6 40.2 173.2 37 218.1 213.6 54 525.7 551.4

Back of Queue ( Q ), veh/ln ( 50 th percentile) 4.1 2.3 1.6 6.8 1.4 8.1 8.0 2.0 19.9 20.9

Queue Storage Ratio ( RQ ) ( 50 th percentile) 1.74 0.00 0.46 0.00 0.25 0.00 0.00 0.33 0.00 0.00

Uniform Delay ( d 1 ), s/veh 43.8 30.6 46.8 39.5 46.9 18.7 18.7 46.3 23.5 24.2

Incremental Delay ( d 2 ), s/veh 7.4 0.1 3.9 5.2 4.1 3.1 3.1 4.7 17.7 23.8

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 51.2 30.7 50.7 44.7 51.1 21.8 21.8 51.0 41.3 48.1

Level of Service (LOS) D C D D D C C D D D

Approach Delay, s/veh / LOS 42.4 D 45.8 D 23.3 C 44.9 D

Intersection Delay, s/veh / LOS 38.0 D

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.29 B 2.30 B 1.90 B 1.90 B

Bicycle LOS Score / LOS 0.94 A 1.04 A 1.37 A 1.91 B
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HCS7 Two-Way Stop-Control Report

General Information Site Information

Analyst Jerry Liu Intersection Locust Grove and Hubbard 

Agency/Co. WHPacific Jurisdiction

Date Performed 9/15/2018 East/West Street Hubbard R

Analysis Year 2025 North/South Street Locust Grove

Time Analyzed 2025 Build AM Peak Hour Factor 0.90

Intersection Orientation East-West Analysis Time Period (hrs) 0.25

Project Description Trilogy

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 0 1 0 0 0 1 0 0 1 0 0 1 0

Configuration LTR LTR LTR LTR

Volume, V (veh/h) 138 132 25 20 104 10 10 315 40 5 55 21

Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3

Proportion Time Blocked

Percent Grade (%) 0 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 153 22 405 90

Capacity, c (veh/h) 1451 1394 363

v/c Ratio 0.11 0.02 1.12

95% Queue Length, Q₉₅ (veh) 0.4 0.0 15.2

Control Delay (s/veh) 7.8 7.6 116.2

Level of Service, LOS A A F

Approach Delay (s/veh) 4.1 1.2 116.2

Approach LOS F
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HCS7 Two-Way Stop-Control Report

General Information Site Information

Analyst Jerry Liu Intersection Locust Grove and Hubbard 

Agency/Co. WHPacific Jurisdiction

Date Performed 9/15/2018 East/West Street Hubbard R

Analysis Year 2025 North/South Street Locust Grove

Time Analyzed 2025 Build PM Peak Hour Factor 0.90

Intersection Orientation East-West Analysis Time Period (hrs) 0.25

Project Description Trilogy

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 0 1 0 0 0 1 0 0 1 0 0 1 0

Configuration LTR LTR LTR LTR

Volume, V (veh/h) 47 107 25 105 252 10 20 120 30 5 285 41

Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3

Proportion Time Blocked

Percent Grade (%) 0 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 52 117 188 369

Capacity, c (veh/h) 1264 1427 304

v/c Ratio 0.04 0.08 1.22

95% Queue Length, Q₉₅ (veh) 0.1 0.3 16.5

Control Delay (s/veh) 8.0 7.7 159.2

Level of Service, LOS A A F

Approach Delay (s/veh) 2.3 2.8 159.2

Approach LOS F
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency WH Pacific Duration, h 0.25

Analyst Olson Analysis Date 9/26/2018 Area Type Other

Jurisdiction ADA County Time Period AM PHF 0.90

Urban Street E Columbia Rd Analysis Year 2025 Analysis Period 1> 7:00

Intersection Columbia and Locust Gr… File Name K-Columb_LocustGrov AM 2025 WithProj.xus

Project Description 2025 With Project AM

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 140 510 15 15 150 30 30 392 35 45 79 40

Signal Information

Green

Yellow
Red

1.5 26.5 20.1 0.0 0.0 0.0

4.0 4.0 4.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 60.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 1 6 8 4

Case Number 6.3 1.0 4.0 6.0 6.0

Phase Duration, s 30.5 5.5 35.9 24.1 24.1

Change Period, ( Y+R c ), s 4.0 4.0 4.0 4.0 4.0

Max Allow Headway ( MAH ), s 0.0 3.0 0.0 3.0 3.0

Queue Clearance Time ( g s ), s 2.3 16.0 18.9

Green Extension Time ( g e ), s 0.0 0.0 0.0 1.2 1.2

Phase Call Probability 0.24 1.00 1.00

Max Out Probability 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 156 583 17 200 33 474 50 132

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1173 1846 1767 1801 1248 1829 912 1750

Queue Service Time ( g s ), s 5.1 15.5 0.3 3.5 1.2 14.0 3.1 3.3

Cycle Queue Clearance Time ( g c ), s 5.3 15.5 0.3 3.5 4.3 14.0 16.9 3.3

Green Ratio ( g/C ) 0.44 0.44 0.50 0.53 0.33 0.33 0.33 0.33

Capacity ( c ), veh/h 635 814 311 958 473 612 216 586

Volume-to-Capacity Ratio ( X ) 0.245 0.716 0.054 0.209 0.071 0.775 0.232 0.226

Back of Queue ( Q ), ft/ln ( 50 th percentile) 29.7 152.2 2 26.6 7.3 123.6 15.4 27.1

Back of Queue ( Q ), veh/ln ( 50 th percentile) 1.2 5.9 0.1 1.0 0.3 4.8 0.6 1.1

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.30 0.00 0.02 0.00 0.07 0.00 0.15 0.00

Uniform Delay ( d 1 ), s/veh 10.9 13.7 10.3 7.4 15.9 17.9 25.4 14.4

Incremental Delay ( d 2 ), s/veh 0.9 5.4 0.0 0.5 0.0 0.8 0.2 0.1

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 11.8 19.1 10.3 7.9 15.9 18.7 25.6 14.4

Level of Service (LOS) B B B A B B C B

Approach Delay, s/veh / LOS 17.5 B 8.1 A 18.5 B 17.5 B

Intersection Delay, s/veh / LOS 16.6 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.89 B 1.87 B 1.90 B 1.90 B

Bicycle LOS Score / LOS 1.71 B 0.85 A 1.33 A 0.79 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency WH Pacific Duration, h 0.25

Analyst Olson Analysis Date 9/26/2018 Area Type Other

Jurisdiction ADA County Time Period PM PHF 0.90

Urban Street E Columbia Rd Analysis Year 2025 Analysis Period 1> 7:00

Intersection Columbia and Locust Gr… File Name L-Columb_LocustGrov PM 2025 WithProj.xus

Project Description 2025 With Project PM

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 35 225 15 35 560 40 15 127 30 40 273 170

Signal Information

Green

Yellow

Red

2.9 25.1 20.1 0.0 0.0 0.0

4.0 4.0 4.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

Cycle, s 60.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 1 6 8 4

Case Number 6.3 1.0 4.0 6.0 6.0

Phase Duration, s 29.1 6.9 35.9 24.1 24.1

Change Period, ( Y+R c ), s 4.0 4.0 4.0 4.0 4.0

Max Allow Headway ( MAH ), s 0.0 3.0 0.0 3.0 3.0

Queue Clearance Time ( g s ), s 2.7 18.7 17.8

Green Extension Time ( g e ), s 0.0 0.0 0.0 1.3 1.3

Phase Call Probability 0.48 1.00 1.00

Max Out Probability 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 39 267 39 667 17 174 44 492

Adjusted Saturation Flow Rate ( s ), veh/h/ln 764 1835 1767 1834 897 1794 1201 1736

Queue Service Time ( g s ), s 2.4 5.9 0.7 16.1 1.1 4.3 1.7 15.8

Cycle Queue Clearance Time ( g c ), s 11.7 5.9 0.7 16.1 16.7 4.3 5.9 15.8

Green Ratio ( g/C ) 0.42 0.42 0.50 0.53 0.33 0.33 0.33 0.33

Capacity ( c ), veh/h 320 765 554 974 186 602 438 582

Volume-to-Capacity Ratio ( X ) 0.122 0.349 0.070 0.684 0.090 0.290 0.101 0.846

Back of Queue ( Q ), ft/ln ( 50 th percentile) 10.7 54.2 4.7 135.6 5.2 36.5 10.1 134

Back of Queue ( Q ), veh/ln ( 50 th percentile) 0.4 2.1 0.2 5.3 0.2 1.4 0.4 5.2

Queue Storage Ratio ( RQ ) ( 50 th percentile) 0.11 0.00 0.05 0.00 0.05 0.00 0.10 0.00

Uniform Delay ( d 1 ), s/veh 17.2 11.9 8.3 10.4 26.2 14.7 16.8 18.5

Incremental Delay ( d 2 ), s/veh 0.8 1.3 0.0 3.9 0.1 0.1 0.0 1.3

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 18.0 13.2 8.3 14.3 26.3 14.8 16.9 19.8

Level of Service (LOS) B B A B C B B B

Approach Delay, s/veh / LOS 13.8 B 13.9 B 15.8 B 19.6 B

Intersection Delay, s/veh / LOS 15.9 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.89 B 1.87 B 1.90 B 1.90 B

Bicycle LOS Score / LOS 0.99 A 1.65 B 0.80 A 1.37 A
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HCS7 Two-Way Stop-Control Report

General Information Site Information

Analyst Jerry Liu Intersection WesEntrance at Hubbard Rd

Agency/Co. WHPacific Jurisdiction

Date Performed 9/15/2018 East/West Street Hubbard R

Analysis Year 2025 North/South Street West Entrance

Time Analyzed 2025 AM Peak Hour Factor 0.90

Intersection Orientation East-West Analysis Time Period (hrs) 0.25

Project Description Trilogy

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 0 1 0 0 0 1 0 0 1 0 0 0 0

Configuration TR LT LR

Volume, V (veh/h) 250 9 10 125 28 45

Percent Heavy Vehicles (%) 3 3 3

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec) 4.1 7.1 6.2

Critical Headway (sec) 4.13 7.13 6.23

Base Follow-Up Headway (sec) 2.2 3.5 3.3

Follow-Up Headway (sec) 2.23 3.53 3.33

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 11 81

Capacity, c (veh/h) 1267 642

v/c Ratio 0.01 0.13

95% Queue Length, Q₉₅ (veh) 0.0 0.4

Control Delay (s/veh) 7.9 11.4

Level of Service, LOS A B

Approach Delay (s/veh) 0.6 11.4

Approach LOS B
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HCS7 Two-Way Stop-Control Report

General Information Site Information

Analyst Jerry Liu Intersection WesEntrance at Hubbard Rd

Agency/Co. WHPacific Jurisdiction

Date Performed 9/15/2018 East/West Street Hubbard R

Analysis Year 2025 North/South Street West Entrance

Time Analyzed 2025 PM Peak Hour Factor 0.90

Intersection Orientation East-West Analysis Time Period (hrs) 0.25

Project Description Trilogy

Lanes

Major Street: East-West

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 1U 1 2 3 4U 4 5 6 7 8 9 10 11 12

Number of Lanes 0 0 1 0 0 0 1 0 0 1 0 0 0 0

Configuration TR LT LR

Volume, V (veh/h) 150 32 33 280 19 29

Percent Heavy Vehicles (%) 3 3 3

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec) 4.1 7.1 6.2

Critical Headway (sec) 4.13 7.13 6.23

Base Follow-Up Headway (sec) 2.2 3.5 3.3

Follow-Up Headway (sec) 2.23 3.53 3.33

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 37 53

Capacity, c (veh/h) 1361 606

v/c Ratio 0.03 0.09

95% Queue Length, Q₉₅ (veh) 0.1 0.3

Control Delay (s/veh) 7.7 11.5

Level of Service, LOS A B

Approach Delay (s/veh) 1.0 11.5

Approach LOS B
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HCS7 Two-Way Stop-Control Report

General Information Site Information

Analyst Jerry Liu Intersection East Entr at Locust Gro

Agency/Co. WHPacific Jurisdiction

Date Performed 9/15/2018 East/West Street East Entrance

Analysis Year 2025 North/South Street Locust Grove Rd

Time Analyzed 2025 AM Peak Hour Factor 0.90

Intersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Trilogy

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 1 0 0 0 0 0 0 1 0 0 0 1 0

Configuration LR LT TR

Volume, V (veh/h) 60 7 3 305 75 25

Percent Heavy Vehicles (%) 3 3 3

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 75 3

Capacity, c (veh/h) 595 1471

v/c Ratio 0.13 0.00

95% Queue Length, Q₉₅ (veh) 0.4 0.0

Control Delay (s/veh) 11.9 7.5

Level of Service, LOS B A

Approach Delay (s/veh) 11.9 0.1

Approach LOS B

Copyright © 2018 University of Florida. All Rights Reserved. HCS7™ TWSC Version 7.3 Generated: 9/20/2018 10:36:58 AM
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HCS7 Two-Way Stop-Control Report

General Information Site Information

Analyst Jerry Liu Intersection East Entr at Locust Gro

Agency/Co. WHPacific Jurisdiction

Date Performed 9/15/2018 East/West Street East Entrance

Analysis Year 2025 North/South Street Locust Grove Rd

Time Analyzed 2025 PM Peak Hour Factor 0.90

Intersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Trilogy

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 1 0 0 0 0 0 0 1 0 0 0 1 0

Configuration LR LT TR

Volume, V (veh/h) 40 5 8 130 330 85

Percent Heavy Vehicles (%) 3 3 3

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec) 7.1 6.2 4.1

Critical Headway (sec) 6.43 6.23 4.13

Base Follow-Up Headway (sec) 3.5 3.3 2.2

Follow-Up Headway (sec) 3.53 3.33 2.23

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 50 9

Capacity, c (veh/h) 488 1094

v/c Ratio 0.10 0.01

95% Queue Length, Q₉₅ (veh) 0.3 0.0

Control Delay (s/veh) 13.2 8.3

Level of Service, LOS B A

Approach Delay (s/veh) 13.2 0.6

Approach LOS B

Copyright © 2018 University of Florida. All Rights Reserved. HCS7™ TWSC Version 7.3 Generated: 9/20/2018 10:36:03 AM
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Form 750-020-01

TRAFFIC ENGINEERING 

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

Volume Level Criteria
1.  Is the posted speed or 85th-percentile of major street > 40 mph (70 km/h)?

2.  Is the intersection in a built-up area of an isolated community with a  population < 10,000?

"70%" volume level may be used if Question 1 or 2 above is answered "Yes"

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME
Warrant 1 is satisfied if Condition A or Condition B is "100%" satisfied for eight hours.

100% Satisfied:

80% Satisfied:

70% Satisfied:

a 
Basic Minimum hourly volume

b 
Used for combination of Conditions A and B after adequate trial of other remedial measures

c 
May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000

Record 8 highest hours and the corresponding major-street and minor-street volumes in the Instructions Sheet.

Existing Volumes

7:
00

 P
M

833

1

0

50

Eight Highest Hours

2 or more 2 or more

Major 1,250 714 893 7141,667 774

1:
00

 P
M

2:
00

 P
M

3:
00

 P
M

4:
00

 P
M

5:
00

 P
M

6:
00

 P
MStreet

12
:0

0 
PM

893

353 659 306 494 282 353 282 329Minor

September 24, 2018

Columbia Rd 1
Locust Grove 1

120

120

160

160

2 or more

500

600

600

500

200

1

1

1 2 or more

TRAFFIC SIGNAL WARRANT SUMMARY

Vehicles per hour on major-
street (total of both 

approaches)

100%a 80%b 70%c 100%a

Kuna R Beckman
0

50

80%b

Number of Lanes for moving 
traffic on each approach

Major Minor

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Warrant 1 is also satisfied if both Condition A and Condition B are "80%" satisfied 
(should only be applied  after an adequate trial of other alternatives that could cause less delay and 

inconvenience to traffic has failed to solve the traffic problems).

State of Florida Department of Transportation

400

480

480

400

350

420

420

350

150

150

200

Vehicles per hour on minor-
street (one direction only)

70%c

105

105

Condition A - Minimum Vehicular Volume

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.

140

140

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

70% 100%

Yes No

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME Page 3 of 15



Form 750-020-01

TRAFFIC ENGINEERING 

10/15

Applicable:

100% Satisfied:

80% Satisfied:

70% Satisfied:

a 
Basic Minimum hourly volume

b 
Used for combination of Conditions A and B after adequate trial of other remedial measures

c 
May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000

Record 8 highest hours and the corresponding major-street and minor-street volumes in the Instructions Sheet.

Existing Volumes

Condition B - Interruption of Continuous Traffic

Vehicles per hour on major-
street (total of both 

approaches)

100%a 80%b

750 600 525

0

Number of Lanes for moving 
traffic on each approach

Major

100

State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY

1

Minor

12
:0

0 
A

M

75

2 or more 2 or more

0 0

12
:0

0 
A

M

12
:0

0 
A

M

12
:0

0 
A

M

12
:0

0 
A

M

12
:0

0 
A

M

12
:0

0 
A

M

12
:0

0 
A

M

Major

80

80

Vehicles per hour on minor-
street (one direction only)

70%c

53

53

70

70

60

900 720 630 75 60

900 720

2 or more 1

0 0 0 0

750 600 525

Eight Highest Hours

Street

630 100

0 0 0 0

1 1

Minor

2 or more

0 0 0 0 0

70%c 100%a 80%b

Condition B is intended for application where Condition A is not satisfied and the 
traffic volume on a major street is so heavy that traffic on the minor intersecting 
street suffers excessive delay or conflict in entering or crossing the major street.

Yes No

Yes No

Yes No

Yes No

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME Page 4 of 15



Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

Volume Level Criteria
1.  Is the posted speed or 85th-percentile of major street > 40 mph (70 km/h)?

2.  Is the intersection in a built-up area of an isolated community with a  population < 10,000?

"70%" volume level may be used if Question 1 or 2 above is answered "Yes"

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME
 If all four points lie above the appropriate line, then the warrant is satisfied. Applicable:

Satisfied:

* Note: 115 vph applies as the lower threshold volume for a minor street approach with two or more lanes and 
80 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

* Note: 80 vph applies as the lower threshold volume for a minor street approach with two or more lanes and 
60 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY
Kuna

0
0

Plot four volume combinations on the applicable figure below.

Columbia Rd 1

R Beckman
September 24, 2018

50
Locust Grove 1 50

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

2:00 PM

3:00 PM 1250

Volumes
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Street
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Hours
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FIGURE 4C-1:  Criteria for "100%" Volume Level
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FIGURE 4C-2: Criteria for "70%" Volume Level

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE
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(Community Less than 10,000 population or above 70 km/hr (40 mph)  on Major  Street)
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Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

Volume Level Criteria
1.  Is the posted speed or 85th-percentile of major street > 40 mph (70 km/h)?

2.  Is the intersection in a built-up area of an isolated community with a  population < 10,000?

"70%" volume level may be used if Question 1 or 2 above is answered "Yes"

WARRANT 3 - PEAK HOUR
Applicable:

Satisfied:

Criteria * Note: 150 vph applies as the lower threshold volume for a minor street approach with two or more lanes and  
100 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

Delay Criteria*

* Note: 100 vph applies as the lower threshold volume for a minor street approach with two or more lanes and  
75 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY
Kuna

0
0

R Beckman
September 24, 2018

Time Major Vol. Minor Vol.

Time Major Vol. Minor Vol.

Record hour when criteria are fulfilled 
and the corresponding delay or volume 

in boxes provided.

Plot volume combination on the applicable figure below.

Columbia Rd 1

Peak Hour 100% Volume

If all three criteria are fulfilled or  the plotted point lies above the appropriate line, 
then the warrant is satisfied.

Unusual condition justifying use of 

warrant:

50
Locust Grove 1 50

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Fulfilled?:

Peak Hour 70% Volume

5:00 PM 893 353

Fulfilled?:

4.0 5.0

1.  Delay on Minor Approach
*(vehicle-hours)

Volume*

Volume Criteria* 800

3.  Total Intersection Entering
Volume *(vehicles per hour)

650

No. of Approaches 3 4

Volume*

Fulfilled?:

Approach Lanes 1 2

150

Approach Lanes 1 2

2.  Volume on Minor Approach
One-Direction *(vehicles per hour)

Volume Criteria* 100

Delay*
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FIGURE 4C-4: Criteria for "70%" Volume Level
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FIGURE 4C-3:  Criteria for "100%" Volume Level
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Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

Volume Level Criteria
1.  Is the posted speed or 85th-percentile of major street > 40 mph (70 km/h)?

2.  Is the intersection in a built-up area of an isolated community with a  population < 10,000?

"70%" volume level may be used if Question 1 or 2 above is answered "Yes"

WARRANT 4 - PEDESTRIAN VOLUME
Applicable:

Satisfied:

* Note: 107 pph applies as the lower threshold volume

* Note: 75 pph applies as the lower threshold volume

Four Highest 
Hours

Volumes

Major 
Street

Pedestrian 
Total

70% Volume Level

100% Volume Level
Volumes

Pedestrian 
Total

Major 
Street

Four Highest 
Hours

For each of any 4 hours of an average day, the plotted points lie above the 
appropriate line, then the warrant is satisfied.

Columbia Rd

Kuna

0

50
Locust Grove 1 50

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Plot four volume combinations on the applicable figure below.

State of Florida Department of Transportation

R Beckman
0 September 24, 2018

TRAFFIC SIGNAL WARRANT SUMMARY

1
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Figure 4C-5. Criteria for "100%" Volume Level 
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Figure 4C-6 Criteria for "70%" Volume Level

75

WARRANT 4 - PEDESTRIAN VOLUME Page 7 of 15



Form 750-020-01

TRAFFIC ENGINEERING

10/15

WARRANT 4 - PEDESTRIAN VOLUME
Applicable:

Satisfied:

* Note: 133 pph applies as the lower threshold volume

* Note: 93 pph applies as the lower threshold volume

For 1 hour (any four consecutive 15-minute periods) of an average day, the plotted 
point falls above the appropriate line, then the warrant is satisfied. 

Pedestrian 
Total

Major 
Street

Volumes

Peak Hour

70% Volume Level

Pedestrian 
Total

Major 
Street

Volumes

Peak Hour

100% Volume Level

Plot one volume combination on the applicable figure below.
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Figure 4C-7. Criteria for "100%" Volume Level - Peak Hour 
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Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

WARRANT 5 - SCHOOL CROSSING

Applicable:

Satisfied:

State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY
Kuna

0
0

There are a minimum of 20 students crossing the major street during 

the highest crossing hour.

There are fewer adequate gaps in the major street traffic stream during the period 

when the children are using the established school crossing than the number of 

minutes in the same period.

2.

1.

The nearest traffic signal along the major street is located more than 300 ft. (90 m) away, or the nearest 

signal is within 300 ft. (90 m) but the proposed traffic signal will not restrict the progressive movement of 

traffic.

3.

Gaps:Minutes:

Hour:Students:

Criteria
Fulfilled?

Yes No

R Beckman
September 24, 2018

Columbia Rd 1

Record hours where criteria are fulfilled and the corresponding volume or gap 
frequency in the boxes provided. The warrant is satisfied if all three of the 
criteria are fulfilled.

50
Locust Grove 1 50

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Yes No

Yes No

WARRANT 5 - SCHOOL CROSSING Page 9 of 15



Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

WARRANT 6 - COORDINATED SIGNAL SYSTEM
Applicable:

Satisfied:

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

0

50
Locust Grove 1 50
Columbia Rd 1

Indicate if the criteria are fulfilled in the boxes provided.  The warrant is satisfied 
if either criterion is fulfilled.  This warrant should not be applied when the 
resulting signal spacing would be less than 300 m (1,000 ft.).

On a one-way street or a street that has traffic predominately in one direction, the adjacent signals are so far 

apart that they do not provide the necessary degree of vehicle platooning.

On a two-way street, adjacent signals do not provide the necessary degree of platooning, and the proposed 

and adjacent signals will collectively provide a progressive operation.

1.

2.

Kuna R Beckman
0 September 24, 2018

State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY

Criteria
Fulfilled?

Yes No

Yes No

Yes No

WARRANT 6 - COORDINATED SIGNAL SYSTEM Page 10 of 15



Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4:

WARRANT 7 - CRASH EXPERIENCE

Applicable:

Satisfied:

Record hours where criteria are fulfilled, the corresponding volume, and other information 
in the boxes provided.  The warrant is satisfied if all three of the criteria are fulfilled.

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

0

50
Locust Grove 1 50
Columbia Rd 1

State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY
Kuna R Beckman

0 September 24, 2018

Observed 

Crash 

Types:

Number of crashes 

per 12 months:

Measure 

tried:

3.

Warrant 1, Condition B (80% satisfied)

Warrant 1, Condition A (80% satisfied)

Warrant 4, Pedestrian Volume at 80% of 

volume requirements: # ped/hr for four 

(4) hours or # ped/hr for one (1) hour.

Five or more reported crashes, of types susceptible 

to correction by signal, have occurred within a 12-

month period.

One of 

the 

warrants 

to the 

right is 

met.

1.

2.
Adequate trial of other remedial measure has failed 

to reduce crash frequency.

Met? Fulfilled?
Yes No NoYesMinorCriteria Hour Volume

Major

Yes No

Yes No

WARRANT 7 - CRASH EXPERIENCE Page 11 of 15



Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

WARRANT 8 - ROADWAY NETWORK

Applicable:

Satisfied:

a.

b.

Rural or suburban highway outside of, entering, or traversing a city.

Appears as a major route on an official plan.

1.

2.

3.

0 September 24, 2018
Kuna R Beckman

State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY

Both of 

the 

criteria to 

the right 

are met.

1.

3

Hour

Volume

Characteristics of Major Routes

Total entering volume at least 1,000 

veh/hr for each of any 5 hrs of a 

non-normal business day (Sat. or 

Sun.)

2.

Entering Volume:

Part of the street or highway system that serves as the principal roadway 

network for through traffic flow.

Warrant:

Total entering volume of at least 1,000 veh/hr during a 

typical weekday peak hour.

0

1 2Five-year projected volumes that satisfy one 

or more of Warrants 1, 2, or 3.

Columbia Rd 1

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Yes No
Criteria

Record hours where criteria are fulfilled, and the corresponding volume or other 
information in the boxes provided.  The warrant is satisfied if at least one of the criteria 
is fulfilled and if all intersecting routes have one or more of the Major Route 
characteristics listed.

Yes No

50
Locust Grove 1 50

Met? Fulfilled?

Satisfied?:

Fulfilled?

Yes No Yes No
Met?

Minor Street:

Major Street:

Major Street:

Minor Street:

Major Street:

Minor Street:

Yes No

Yes No

WARRANT 8 - ROADWAY NETWORK Page 12 of 15



Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

Approach Lane Criteria
1.  How many approach lanes are there at the track crossing?

If there is 1 lane, use Figure 4C-9 and if there are 2 or more, use Figure 4C-10.

WARRANT 9 - INTERSECTION NEAR A GRADE CROSSING

Applicable:

Satisfied:

Use the following tables (4C-2, 4C-3, and 4C-4 to appropriately adjust the minor-street approach volume). 

Occurrences of Rail traffic per day

% of High Occupancy Buses on Minor-Street Approach

Enter D (feet)

% of Tractor-Trailer Trucks on Minor-Street Approach

* A high-occupancy bus is defined as a bus occupied by at least 20 people

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Criteria No

Adjustment Factors from Tables

12.6% to 17.5%

17.6% to 22.5% 1.35

2

3 to 5

2.6% to 7.5%

7.6% to 12.5% 1.00

2.30 1.15

2.70

Table 4C-4. Adjustment Factor for Percentage of Tractor-Trailer Trucks

1.33

1.25

1.18

1

State of Florida Department of Transportation

Columbia Rd

During the highest traffic volume hour during which the rail uses the crossing, the plotted point falls above the 

applicable curve for the existing combination of approach lanes over the track and the distance D (clear storage 

distance).

Kuna R Beckman
0 September 24, 2018

2.

TRAFFIC SIGNAL WARRANT SUMMARY

1. A grade crossing exists on an approach controlled by a STOP or YIELD sign and the center of the track nearest to the 

intersection is within 140 feet of the stop line or yield line on the approach; and

Fulfilled?
Yes

0

50
Locust Grove 1 50

Indicate if both criteria are fulfilled in the boxes provided. The warrant is 

satisfied if both criteria are met. 

This signal warrant should be applied only after adequate consideration has been given to other alternatives or after a 
trial of an alternative has failed to alleviate the safety concerns associated with the grade crossing.

3.28 1.64

4.18 2.09

2%

4%

1.00

6% or more

More than 27.5%

0.50 0.50

0.75 0.75

22.6% to 27.5%

D less than 70 feet D of 70 feet or more

1.00

0% to 2.5%

1.09

% of Tractor-Trailer Trucks on Minor-
Street Approach

12 or more

1.329 to 11

6 to 8

Adjustment Factor

1.19

Rail Traffic per Day

0.91 0%

#N/A
1.00

Inputs

1.00

Adjustment Factor% of High-Occupancy Buses* on 
Minor Street Approach0.67

Adjustment Factor
1

Table 4C-2. Adjustment Factor for Daily Frequency of 
Rail Traffic

Table 4C-3. Adjustment Factor for Percentage of High-
Occupancy Buses

0.50

1 2 or 

Fig 4C-9 Fig 4C-10

Yes No

Yes No

WARRANT 9 - INTERSECTION NEAR A GRADE CROSSING Page 13 of 15



Form 750-020-01

TRAFFIC ENGINEERING

10/15

Input the major and minor street volumes before 

adjustment factors are applied

After adjustment factors are applied

* Note: 25 vph applies as the lower threshold volume

* *Note: VPH after applying the adjustment factors in Tables 4C-2, 4C, and or 4C-4, if appropriate

Input D and the major and minor street volumes before 

adjustment factors are applied

After adjustment factors are applied

* Note: 25 vph applies as the lower threshold volume

* *Note: VPH after applying the adjustment factors in Tables 4C-2, 4C, and or 4C-4, if appropriate

1 Approach Lane
0

D (ft) Major Vol. Minor Vol.

1 Approach Lane w/Factors
0 0 #N/A

0

2 or more Approach Lanes

Minor Vol.Major Vol.D (ft)

2+ Approach Lane w/Factors
0 0 #N/A

D (ft) Major Vol. Minor Vol.

D (ft) Major Vol. Minor Vol.
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FIGURE 4C-9:  Criteria for 1 Approach Lane at the Track Crossing
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FIGURE 4C-10:  Criteria for 2+ Approach Lanes at Track Crossing
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Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

CONCLUSIONS

Remarks:

WARRANTS SATISFIED:

0

Columbia Rd 1

State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY
Kuna R Beckman

0 September 24, 2018

50
Locust Grove 1 50

Warrants met for 2025 Background Traffic Volumes

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Warrant 1

Warrant 2

Warrant 3

Warrant 4

Warrant 5

Warrant 6

Warrant 7

Warrant 8

Warrant 9

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Warrant Summary Page 15 of 15
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Form 750-020-01

TRAFFIC ENGINEERING 

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

Volume Level Criteria
1.  Is the posted speed or 85th-percentile of major street > 40 mph (70 km/h)?

2.  Is the intersection in a built-up area of an isolated community with a  population < 10,000?

"70%" volume level may be used if Question 1 or 2 above is answered "Yes"

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME
Warrant 1 is satisfied if Condition A or Condition B is "100%" satisfied for eight hours.

100% Satisfied:

80% Satisfied:

70% Satisfied:

a 
Basic Minimum hourly volume

b 
Used for combination of Conditions A and B after adequate trial of other remedial measures

c 
May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000

Record 8 highest hours and the corresponding major-street and minor-street volumes in the Instructions Sheet.

Existing Volumes

State of Florida Department of Transportation

400

480

480

400

350

420

420

350

150

150

200

Vehicles per hour on minor-
street (one direction only)

70%c

105

105

Condition A - Minimum Vehicular Volume

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.

140

140

TRAFFIC SIGNAL WARRANT SUMMARY

Vehicles per hour on major-
street (total of both 

approaches)

100%a 80%b 70%c 100%a

Kuna R Beckman
0

50

80%b

Number of Lanes for moving 
traffic on each approach

Major Minor

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Warrant 1 is also satisfied if both Condition A and Condition B are "80%" satisfied 
(should only be applied  after an adequate trial of other alternatives that could cause less delay and 

inconvenience to traffic has failed to solve the traffic problems).

120

120

160

160

2 or more

500

600

600

500

200

1

1

1 2 or more

September 24, 2018

Locust Grove 1
Hubbard Rd 1

6:
00

 P
MStreet

12
:0

0 
PM

150

123 132 193 197 320 320 197 127Minor

7:
00

 P
M

155

1

0

45

Eight Highest Hours

2 or more 2 or more

Major 240 390 390 240160 235

1:
00

 P
M

2:
00

 P
M

3:
00

 P
M

4:
00

 P
M

5:
00

 P
M

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

70% 100%

Yes No

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME Page 3 of 15



Form 750-020-01

TRAFFIC ENGINEERING 

10/15

Applicable:

100% Satisfied:

80% Satisfied:

70% Satisfied:

a 
Basic Minimum hourly volume

b 
Used for combination of Conditions A and B after adequate trial of other remedial measures

c 
May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000

Record 8 highest hours and the corresponding major-street and minor-street volumes in the Instructions Sheet.

Existing Volumes

70%c 100%a 80%b

Condition B is intended for application where Condition A is not satisfied and the 
traffic volume on a major street is so heavy that traffic on the minor intersecting 
street suffers excessive delay or conflict in entering or crossing the major street.

0 0 0 0

750 600 525

Eight Highest Hours

Street

630 100

0 0 0 0

1 1

Minor

2 or more

0 0 0 0 0

Major

80

80

Vehicles per hour on minor-
street (one direction only)

70%c

53

53

70

70

60

900 720 630 75 60

900 720

2 or more 1

12
:0

0 
A

M

75

2 or more 2 or more

0 0

12
:0

0 
A

M

12
:0

0 
A

M

12
:0

0 
A

M

12
:0

0 
A

M

12
:0

0 
A

M

12
:0

0 
A

M

12
:0

0 
A

M

750 600 525

0

Number of Lanes for moving 
traffic on each approach

Major

100

State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY

1

Minor

Condition B - Interruption of Continuous Traffic

Vehicles per hour on major-
street (total of both 

approaches)

100%a 80%b

Yes No

Yes No

Yes No

Yes No

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME Page 4 of 15



Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

Volume Level Criteria
1.  Is the posted speed or 85th-percentile of major street > 40 mph (70 km/h)?

2.  Is the intersection in a built-up area of an isolated community with a  population < 10,000?

"70%" volume level may be used if Question 1 or 2 above is answered "Yes"

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME
 If all four points lie above the appropriate line, then the warrant is satisfied. Applicable:

Satisfied:

* Note: 115 vph applies as the lower threshold volume for a minor street approach with two or more lanes and 
80 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

* Note: 80 vph applies as the lower threshold volume for a minor street approach with two or more lanes and 
60 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

Major 
Street

Minor 
Street

3:00 PM 240 197

100% Volume Level

70% Volume Level

3:00 PM

4:00 PM

4:00 PM

5:00 PM

6:00 PM 197

320

390

390

240

320

320

VolumesFour 
Highest 
Hours

5:00 PM

6:00 PM 240

Volumes

Major 
Street

Minor 
Street

Four 
Highest 
Hours

320

197

240

390

390

197

Plot four volume combinations on the applicable figure below.

Locust Grove 1

R Beckman
September 24, 2018

50
Hubbard Rd 1 45

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY
Kuna
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FIGURE 4C-1:  Criteria for "100%" Volume Level
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FIGURE 4C-2: Criteria for "70%" Volume Level

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1 LANE & 1 LANE
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(Community Less than 10,000 population or above 70 km/hr (40 mph)  on Major  Street)

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME Page 5 of 15



Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

Volume Level Criteria
1.  Is the posted speed or 85th-percentile of major street > 40 mph (70 km/h)?

2.  Is the intersection in a built-up area of an isolated community with a  population < 10,000?

"70%" volume level may be used if Question 1 or 2 above is answered "Yes"

WARRANT 3 - PEAK HOUR
Applicable:

Satisfied:

Criteria * Note: 150 vph applies as the lower threshold volume for a minor street approach with two or more lanes and  
100 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

Delay Criteria*

* Note: 100 vph applies as the lower threshold volume for a minor street approach with two or more lanes and  
75 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

Approach Lanes 1 2

150

Approach Lanes 1 2

2.  Volume on Minor Approach
One-Direction *(vehicles per hour)

Volume Criteria* 100

Delay*

800

3.  Total Intersection Entering
Volume *(vehicles per hour)

650

No. of Approaches 3 4

Volume*

Fulfilled?:

Fulfilled?:

Peak Hour 70% Volume

5:00 PM 390 320

Fulfilled?:

4.0 5.0

1.  Delay on Minor Approach
*(vehicle-hours)

Volume*

Volume Criteria*

Plot volume combination on the applicable figure below.

Locust Grove 1

Peak Hour 100% Volume

If all three criteria are fulfilled or  the plotted point lies above the appropriate line, 
then the warrant is satisfied.

Unusual condition justifying use of 

warrant:

50
Hubbard Rd 1 45

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Time Major Vol. Minor Vol.

Time Major Vol. Minor Vol.

Record hour when criteria are fulfilled 
and the corresponding delay or volume 

in boxes provided.

State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY
Kuna

0
0

R Beckman
September 24, 2018
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FIGURE 4C-4: Criteria for "70%" Volume Level
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(Community Less than 10,000 population or above 70 km/hr (40 mph)  on Major Street)
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FIGURE 4C-3:  Criteria for "100%" Volume Level
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Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

Volume Level Criteria
1.  Is the posted speed or 85th-percentile of major street > 40 mph (70 km/h)?

2.  Is the intersection in a built-up area of an isolated community with a  population < 10,000?

"70%" volume level may be used if Question 1 or 2 above is answered "Yes"

WARRANT 4 - PEDESTRIAN VOLUME
Applicable:

Satisfied:

* Note: 107 pph applies as the lower threshold volume

* Note: 75 pph applies as the lower threshold volume

State of Florida Department of Transportation

R Beckman
0 September 24, 2018

TRAFFIC SIGNAL WARRANT SUMMARY

1Locust Grove

Kuna

0

50
Hubbard Rd 1 45

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Plot four volume combinations on the applicable figure below.

For each of any 4 hours of an average day, the plotted points lie above the 
appropriate line, then the warrant is satisfied.

Four Highest 
Hours

Volumes

Major 
Street

Pedestrian 
Total

70% Volume Level

100% Volume Level
Volumes
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Total
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Four Highest 
Hours
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Figure 4C-5. Criteria for "100%" Volume Level 
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Figure 4C-6 Criteria for "70%" Volume Level
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Form 750-020-01

TRAFFIC ENGINEERING

10/15

WARRANT 4 - PEDESTRIAN VOLUME
Applicable:

Satisfied:

* Note: 133 pph applies as the lower threshold volume

* Note: 93 pph applies as the lower threshold volume

100% Volume Level

Plot one volume combination on the applicable figure below.

For 1 hour (any four consecutive 15-minute periods) of an average day, the plotted 
point falls above the appropriate line, then the warrant is satisfied. 
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Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

WARRANT 5 - SCHOOL CROSSING

Applicable:

Satisfied:

Criteria
Fulfilled?

Yes No

R Beckman
September 24, 2018

Locust Grove 1

Record hours where criteria are fulfilled and the corresponding volume or gap 
frequency in the boxes provided. The warrant is satisfied if all three of the 
criteria are fulfilled.

50
Hubbard Rd 1 45

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

There are a minimum of 20 students crossing the major street during 

the highest crossing hour.

There are fewer adequate gaps in the major street traffic stream during the period 

when the children are using the established school crossing than the number of 

minutes in the same period.

2.

1.

The nearest traffic signal along the major street is located more than 300 ft. (90 m) away, or the nearest 

signal is within 300 ft. (90 m) but the proposed traffic signal will not restrict the progressive movement of 

traffic.

3.

Gaps:Minutes:

Hour:Students:

State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY
Kuna

0
0

Yes No

Yes No

WARRANT 5 - SCHOOL CROSSING Page 9 of 15



Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

WARRANT 6 - COORDINATED SIGNAL SYSTEM
Applicable:

Satisfied:

Criteria
Fulfilled?

Yes No

Kuna R Beckman
0 September 24, 2018

State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY

Indicate if the criteria are fulfilled in the boxes provided.  The warrant is satisfied 
if either criterion is fulfilled.  This warrant should not be applied when the 
resulting signal spacing would be less than 300 m (1,000 ft.).

On a one-way street or a street that has traffic predominately in one direction, the adjacent signals are so far 

apart that they do not provide the necessary degree of vehicle platooning.

On a two-way street, adjacent signals do not provide the necessary degree of platooning, and the proposed 

and adjacent signals will collectively provide a progressive operation.

1.

2.

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

0

50
Hubbard Rd 1 45

Locust Grove 1

Yes No

Yes No

WARRANT 6 - COORDINATED SIGNAL SYSTEM Page 10 of 15



Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4:

WARRANT 7 - CRASH EXPERIENCE

Applicable:

Satisfied:

MinorCriteria Hour Volume
Major

Met? Fulfilled?
Yes No NoYes

3.

Warrant 1, Condition B (80% satisfied)

Warrant 1, Condition A (80% satisfied)

Warrant 4, Pedestrian Volume at 80% of 

volume requirements: # ped/hr for four 

(4) hours or # ped/hr for one (1) hour.

Five or more reported crashes, of types susceptible 

to correction by signal, have occurred within a 12-

month period.

One of 

the 

warrants 

to the 

right is 

met.

1.

2.
Adequate trial of other remedial measure has failed 

to reduce crash frequency.

Observed 

Crash 

Types:

Number of crashes 

per 12 months:

Measure 

tried:

State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY
Kuna R Beckman

0 September 24, 2018

Record hours where criteria are fulfilled, the corresponding volume, and other information 
in the boxes provided.  The warrant is satisfied if all three of the criteria are fulfilled.

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

0

50
Hubbard Rd 1 45

Locust Grove 1

Yes No

Yes No

WARRANT 7 - CRASH EXPERIENCE Page 11 of 15



Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

WARRANT 8 - ROADWAY NETWORK

Applicable:

Satisfied:

a.

b.

Minor Street:

Major Street:

Major Street:

Minor Street:

Major Street:

Minor Street:

Fulfilled?

Yes No Yes No
Met?

Satisfied?:

50
Hubbard Rd 1 45

Met? Fulfilled?
Yes No

Criteria

Record hours where criteria are fulfilled, and the corresponding volume or other 
information in the boxes provided.  The warrant is satisfied if at least one of the criteria 
is fulfilled and if all intersecting routes have one or more of the Major Route 
characteristics listed.

Yes No

Warrant:

Total entering volume of at least 1,000 veh/hr during a 

typical weekday peak hour.

0

1 2Five-year projected volumes that satisfy one 

or more of Warrants 1, 2, or 3.

Locust Grove 1

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Both of 

the 

criteria to 

the right 

are met.

1.

3

Hour

Volume

Characteristics of Major Routes

Total entering volume at least 1,000 

veh/hr for each of any 5 hrs of a 

non-normal business day (Sat. or 

Sun.)

2.

Entering Volume:

Part of the street or highway system that serves as the principal roadway 

network for through traffic flow.

0 September 24, 2018
Kuna R Beckman

State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY

Rural or suburban highway outside of, entering, or traversing a city.

Appears as a major route on an official plan.

1.

2.

3.

Yes No

Yes No

WARRANT 8 - ROADWAY NETWORK Page 12 of 15



Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

Approach Lane Criteria
1.  How many approach lanes are there at the track crossing?

If there is 1 lane, use Figure 4C-9 and if there are 2 or more, use Figure 4C-10.

WARRANT 9 - INTERSECTION NEAR A GRADE CROSSING

Applicable:

Satisfied:

Use the following tables (4C-2, 4C-3, and 4C-4 to appropriately adjust the minor-street approach volume). 

Occurrences of Rail traffic per day

% of High Occupancy Buses on Minor-Street Approach

Enter D (feet)

% of Tractor-Trailer Trucks on Minor-Street Approach

* A high-occupancy bus is defined as a bus occupied by at least 20 people

#N/A
1.00

Inputs

1.00

Adjustment Factor% of High-Occupancy Buses* on 
Minor Street Approach0.67

Adjustment Factor
1

Table 4C-2. Adjustment Factor for Daily Frequency of 
Rail Traffic

Table 4C-3. Adjustment Factor for Percentage of High-
Occupancy Buses

0.50

12 or more

1.329 to 11

6 to 8

Adjustment Factor

1.19

Rail Traffic per Day

0.91 0%

3.28 1.64

4.18 2.09

2%

4%

1.00

6% or more

More than 27.5%

0.50 0.50

0.75 0.75

22.6% to 27.5%

D less than 70 feet D of 70 feet or more

1.00

0% to 2.5%

1.09

% of Tractor-Trailer Trucks on Minor-
Street Approach

1

State of Florida Department of Transportation

Locust Grove

During the highest traffic volume hour during which the rail uses the crossing, the plotted point falls above the 

applicable curve for the existing combination of approach lanes over the track and the distance D (clear storage 

distance).

Kuna R Beckman
0 September 24, 2018

2.

TRAFFIC SIGNAL WARRANT SUMMARY

1. A grade crossing exists on an approach controlled by a STOP or YIELD sign and the center of the track nearest to the 

intersection is within 140 feet of the stop line or yield line on the approach; and

Fulfilled?
Yes

0

50
Hubbard Rd 1 45

Indicate if both criteria are fulfilled in the boxes provided. The warrant is 

satisfied if both criteria are met. 

This signal warrant should be applied only after adequate consideration has been given to other alternatives or after a 
trial of an alternative has failed to alleviate the safety concerns associated with the grade crossing.

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

Criteria No

Adjustment Factors from Tables

12.6% to 17.5%

17.6% to 22.5% 1.35

2

3 to 5

2.6% to 7.5%

7.6% to 12.5% 1.00

2.30 1.15

2.70

Table 4C-4. Adjustment Factor for Percentage of Tractor-Trailer Trucks

1.33

1.25

1.18

1 2 or 

Fig 4C-9 Fig 4C-10

Yes No

Yes No

WARRANT 9 - INTERSECTION NEAR A GRADE CROSSING Page 13 of 15



Form 750-020-01

TRAFFIC ENGINEERING

10/15

Input the major and minor street volumes before 

adjustment factors are applied

After adjustment factors are applied

* Note: 25 vph applies as the lower threshold volume

* *Note: VPH after applying the adjustment factors in Tables 4C-2, 4C, and or 4C-4, if appropriate

Input D and the major and minor street volumes before 

adjustment factors are applied

After adjustment factors are applied

* Note: 25 vph applies as the lower threshold volume

* *Note: VPH after applying the adjustment factors in Tables 4C-2, 4C, and or 4C-4, if appropriate

2+ Approach Lane w/Factors
0 0 #N/A

D (ft) Major Vol. Minor Vol.

D (ft) Major Vol. Minor Vol.

D (ft) Major Vol. Minor Vol.

1 Approach Lane w/Factors
0 0 #N/A

0

2 or more Approach Lanes

Minor Vol.Major Vol.D (ft)

1 Approach Lane
0

0
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FIGURE 4C-9:  Criteria for 1 Approach Lane at the Track Crossing
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FIGURE 4C-10:  Criteria for 2+ Approach Lanes at Track Crossing
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Form 750-020-01

TRAFFIC ENGINEERING

10/15

City: Engineer:

County: Date:

District:

Major Street: Lanes: Major Approach Speed:

Minor Street: Lanes: Minor Approach Speed:

MUTCD Electronic Reference to Chapter 4: 

CONCLUSIONS

Remarks:

WARRANTS SATISFIED:

Hubbard Rd 1 45

Warrants met for 2025 Background Traffic Volumes

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part4.pdf

0

Locust Grove 1

State of Florida Department of Transportation

TRAFFIC SIGNAL WARRANT SUMMARY
Kuna R Beckman

0 September 24, 2018

50

Warrant 1

Warrant 2

Warrant 3

Warrant 4

Warrant 5

Warrant 6

Warrant 7

Warrant 8

Warrant 9

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Warrant Summary Page 15 of 15



















































































































































































































 

Page 1 of 10 Case No.18-07-S (Preliminary Plat)  
1 /22/19    P: P&Z\SHARED\CASES\SUBDIVISIONS\Arbor Ridge Villas Subdivision 
 

City of Kuna 
Planning and Zoning Commission 

Staff Report 
 

 

     

 

 

To:   Planning and Zoning Commission 
 

Case Numbers: 18-07-S (Preliminary Plat) -  
 Arbor Ridge Villas Subdivision 

 
Site Location: Northwest corner of West Ardell 

Road and North School Avenue, 
Kuna, ID 83634. 

 

Planner:   Jace Hellman, Planner II 
 

Hearing Date:  January 22, 2019 
  

Owner: Endurance Holdings, LLC. 
   1977 E. Overland Road 
   Meridian, ID 83642 
   
Applicant:  David Crawford,  

B&A Engineers, Inc  
5505 W. Franklin Road 
Boise, ID 83705 
208.343.3381 
dawcrawford@baengineers.com 

 
Table of Contents: 

A. Process and Noticing    
B. Applicants Request 
C. Aerial Map 
D. Site History 
E. General Project Facts 
F. Staff Analysis 
G. Applicable Standards 
H. Factual Summary 
I. Proposed Comprehensive Plan Analysis 

J. Proposed Kuna City Code Analysis 
K. Commissions Order of Decision 
L. Recommended Conditions of Approval 

 

A. Process and Noticing: 

1. Kuna City Code (KCC), Title 1, Chapter 14, Section 3, states that preliminary plats are designated as public 
hearings, with the P & Z Commission as a recommending body and City Council as the decision-making body. 
These land use applications were given proper public notice and followed the requirements set forth in Idaho 
Code, Chapter 65, Local Planning Act. 

 
a. Notifications 

i. Neighborhood Meeting  July 30, 2018 (no attendees) 
ii. Agency Comment Request  November 30, 2018 
iii. 400’ Property Owners Notice January 2, 2019 
iv. Kuna Melba Newspaper  January 2, 2019 
v. Site Posted   TBA, 2018 

 

           P.O. Box 13 

Phone: (208) 922-5274 

Fax:     (208) 922-5989 

www.Kunacity.id.gov 
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B. Applicant’s Request: 
On behalf of Endurance Holdings, LLC., B&A Engineers requests to subdivide approximately 2.1-acres into eleven 
(11) total lots, consisting of eight (8) buildable multi-family lots, and three (3) common lots and has reserved the 
name Arbor Ridge Villas Subdivision. The subject site is located on the northwest corner of West Ardell Road and 
North School Avenue, Kuna, ID 83634, within Section 14, Township 2 North, Range 1 West; (APN# S1314244201).  

 

C. Aerial Map:  

 
D.  Site History:  

This parcel is currently zoned R-4 within Kuna City Limits. However, a development agreement (DA) was signed as 
a part of the overall Arbor Ridge Preliminary Plat approval on April 28th, 2003. This development agreement 
guarantees the proposed project area a designation of C-1 (Neighborhood Commercial).   
 

E. General Projects Facts:  
1. Comprehensive Plan Map:  

The Future Land Use 
Map (Comp Plan Map) 
is intended to serve as a 
guide for the decision-
making body for the 
City. The Comp Plan 
map indicates land use 
designations generally 
speaking, it is not the 
actual zone. The Future 
Land Use Map identifies 
the 2.1-acre site as 
medium-density 
residential. 
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2. Recreation and Pathways Map: The Recreation and Pathways Master Plan Map indicates a future trail along 
the eastern boundary of the proposed project site along the State Lateral. Accordingly, it is the City’s goal and 
desire to increase the number of trails and pathways in Kuna. Staff highly recommends the developers design 
and construct trails and pathways along frontages of their canals and ditches to comply with the Master Plan’s 
goals by either starting a pathway, or extending current ones at time of development. 

 

3. Surrounding Land Uses:     
North RR Rural Residential – Ada County 

South R-4 Medium Density Residential – Kuna City 

East R-4 Medium Density Residential – Kuna City 

West RR Rural Residential – Ada County 

 
4. Parcel Sizes, Current Zoning, Parcel Numbers: 

Property Owner Parcel Size Current Zone: Parcel Number 

Endurance Holdings, LLC 2.1 acres R-4 (Guaranteed C-1 per DA) S1314244201 

 

5. Services: 
 Sanitary Sewer– City of Kuna 
 Potable Water – City of Kuna 
 Pressurized Irrigation – City of Kuna (KMID) 
 Fire Protection – City of Kuna (KMID) 
 Police Protection – Kuna Police (Ada County Sheriff’s office) 
 Sanitation Services – J & M Sanitation 
 

6. Existing Structures, Vegetation and Natural Features:  
The proposed project site is generally vacant of any structures and vegetation on-site include natural grasses 
and shrubbery associated with an ungraded, unimproved building lot. The site is relatively flat with an 
estimated average slope of 0% to 6%. Bedrock depth is estimated to be between 20 to 40 inches according to 
the USDA Soil Survey for Ada County. 
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7.  Transportation / Connectivity:  
Access to the site is proposed via two full access driveways. The first is on North School Avenue and the second 
is on West Ardell Road.  Curb, gutter and sidewalk do not abut the site. 
 

8. Environmental Issues:  
 Staff is not aware of any environmental issues, health or safety conflicts beyond the designation of being in 
 the nitrate priority area. Idaho Department of Environmental Quality (DEQ) has provided recommendations 
 for surface and groundwater protection practices and requirements for development of the site. 

 
9. Agency Responses: The following responding agency comments are included as exhibits with this case file: 

• Boise Project Board of Control ……………………………………………………………………………………… Exhibit B-2 

• Nampa & Meridian Irrigation District ….……………………………………………………………………….. Exhibit B-3 

• Idaho Transportation Department …………….…………………………………………………………………. Exhibit B-4 

• J&M Sanitation …………………………………..………………………………………………………………………… Exhibit B-5 

• Department of Environmental Quality …….…………………………………………………………………… Exhibit B-6 

• Central District Health Department ……….…………………………………………………………………….. Exhibit B-7 

• Ada County Highway District ………………………………………………………………………………………… Exhibit B-8 

• Kuna City Engineer ……………………………………………………………………………………………………….. Exhibit B-9 
 

F. Staff Analysis: 
The proposed project site was identified in original Arbor Ridge Villas Subdivision Planned Unit Development 
(PUD), which was approved in 2003. The subject site is currently zoned R-4, and is identified as medium-
density residential on the Comprehensive Plan Future Land Use Map. However, following the original approval 
of the Arbor Ridge PUD, a development agreement was signed, which guaranteed the proposed project site 
area the zoning designation of C-1 (neighborhood commercial). If approved, the applicant will have to record 
the separation of the parcel, and staff will provide a rezone ordinance reflecting the approvals laid out in the 
signed development agreement. 
 
The proposed preliminary plat includes the request to subdivide an approximately 2.1-acre site into eleven 
(11) total lots, consisting of eight (8) buildable multi-family lots, and three (3) common lots. Additionally, the 
applicant has proposed that approximately one (1) acre of the entire 2.1-acre site is dedicated to open space 
and landscaping. 
 
This project lies on the northwest corner of West Ardell Road and North School Avenue. All major public 
utilities located approximately within 300 feet of the subject site. Applicant is aware that development of 
these parcels will require connection to all city services and associated connection fees at time of building 
permit submittal. 
 
Access to the site is proposed via two full access driveways. The first is situated on West Ardell Road and the 
second is situated on North School Avenue. Additionally, the applicant will be constructing the remain half of 
the street sections of West Ardell Road and North School Avenue that fronts the proposed project site as a 
part of the required public improvements listed in Kuna City Code. 
 
Currently, there is no curb, gutter or sidewalk along the property’s frontage. Staff would note that both West 
Ardell Road and North School Avenue are listed as Major Collectors according to the City of Kuna’s Street 
Circulation Map. Kuna City Code requires the right-of-way improvements such as curb, gutter and sidewalk 
along a property’s frontage as a part of the subdivision process. Following email correspondence with the 
project’s engineer on January 16, 2019 (exhibit D3) confirms all right-of-way improvements will be installed 
with the installation of Arbor Ridge phases five and six prior to the re-subdivision and development of the 
proposed project.   
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The installation of streetlights are a required public improvement listed under Kuna City Code 6-4-2. The 
applicant has not identified streetlight locations on the preliminary plat. Applicant will be required to work 
with staff in order to comply with Kuna City code and install street lights a maximum spacing of two hundred 
fifty (250) feet along the site’s frontage. Street Lights as well as other public improvements shall be shown on 
construction plans to be submitted to verified by staff and approved by the Public Works Department. Staff 
would note that these street lights must be designed and installed according to “Dark skies” standards. 
 
The Recreation and Pathways Master Plan Map indicates a future trail along the eastern boundary of the 
proposed project site along the State Lateral. However, the preliminary plat does not identify the location of 
a trail on site. It is the City’s goal and desire to increase the number of trails and pathways in Kuna. Staff highly 
recommends the developers be conditioned to comply with the Master Plan’s goals and design and construct 
the identified pathway along the State Lateral to the standards set in Kuna City Code 6-4-2 (Required Public 
Improvements). 

 
All monument signage shall go to the Commission for review and approval. No application for signage was 
submitted with this application, and shall be approved through the design review process prior to installation. 

 
Staff has determined the preliminary plat and design review complies with the goals and policies for Kuna 
City, Title 5 and Title 6 of the Kuna City Code; Idaho Statute § 67-6511; and the Kuna Comprehensive Plan; 
and forwards a recommendation of approval for Case Nos. 18-05-S (Preliminary Plat) and 18-26-DR (Design 
Review), subject to any conditions of approval outlined by Kuna’s Planning and Zoning Commission and City 
Council.  
 
Staff would note that the design review for the landscaping, parking lot and the eight (8) multi-family buildings 
was approved by the Planning and Zoning Commission on October 23, 2018. 

 

G. Applicable Standards: 
1. City of Kuna Zoning Ordinance Title 5. 

2. City of Kuna Subdivision Ordinance Title 6. 

3. City of Kuna Comprehensive Plan. 

4. Idaho Code, Title 67, Chapter 65- the Local Land Use Planning Act. 
 

H. Factual Summary: 
The proposed project site is located on the northwest corner of W. Ardell Road and N. School Avenue. The 
applicant proposes to subdivide approximately 2.1-acres into eleven (11) total lots, consisting of eight (8) buildable 
multi-family lots, and three (3) common lots and has reserved the name Arbor Ridge Villas Subdivision. The 
property is currently zoned R-4. However, due to a development agreement signed in 2003, the proposed project 
site is guaranteed the zoning designation of C-1 (Neighborhood Commercial). 

 

I. Proposed Comprehensive Plan Analysis: 
The Kuna Planning and Zoning Commission may accept or reject the Comprehensive Plan components, and has 
determined the proposed combination preliminary and final plat request for the site is/is not consistent with the 
following Comprehensive Plan components as described below:  

 
2.0 – Property Rights 
Goal 1: Ensure that the City of Kuna land use policies, restrictions, conditions and fees do not violate private 
property rights. Establish an orderly, consistent review process for the City of Kuna to evaluate whether 
proposed actions may result in a private property “takings”.  
 
Policy:  As part of a land use action review, the staff shall evaluate with guidance from the City’s attorney; The 

Idaho Attorney General’s six criteria established to determine the potential for property taking. 
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6.0 – Land Use 
Policy: Provide a variety of housing densities and types to accommodate various lifestyles, ages and economic 

groups. 
 
Goal 2: Encourage a balance of land uses to ensure that Kuna remains desirable, stable and a self-sufficient 

community. 
 
Goal 3: Protect the quality of existing residential neighborhoods and ensure new residential development is 

sustainable. Provide a variety of housing opportunities to meet the needs of all Kuna residents. 
 
Objective 3.1:  Encourage and plan for the development of cohesive neighborhood units that incorporate a variety 

of housing densities and styles. 
 
9.0 – Transportation 
Goal 1: Promote and encourage bicycling and walking as transportation modes. 
 
10.0 – Recreation 
Goal 2: Integrate trails, pathways, bike lanes and greenway corridor systems into community life and 

development patterns. 
 
Objective 2.1:    Ensure that neighborhoods have easy access to open green space, pathways, trails and bike lanes. 

 
12.0 – Housing 
Goal 1: Provide a wide-range of housing to meet the needs of the current and future population. Ensure that 

hosing is available throughout the community for people of all income levels and for those with special 
needs. 

 
Objective 1.1:  Encourage the construction of housing that is safe, affordable and designed to accommodate a 

range of income levels and lifestyles. 
 
Policy:  encourage the development community to provide a variety of lot sizes, dwelling types, densities and price 

points. 
 

J. Proposed Kuna City Code Analysis:  
1. This request appears to be consistent and in compliance with all Kuna City Code (KCC). 

 
Comment: The proposed applications adhere/do not adhere to the applicable requirements of Title 5 and Title 
6 of KCC. 
 

2. The Planning and Zoning Commission feels the site is/is not physically suitable for the proposed development. 
 
Comment: The 2.1-acre (approximate) site does/does not appear to be suitable for the proposed 
development. 
 

3.  The preliminary plat request is not likely to cause substantial environmental damage or avoidable injury to 
wildlife or their habitat. 

 
Comment: The land to be developed is not used as wildlife habitat.  Roads, driveways, family units and open 
spaces are planned for construction according the City and ACHD requirements and best practices and will 
therefore not cause environmental damage or loss of habitat. 
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4. This application is/is not likely to cause adverse public health problems. 
 

Comment: The project would connect to public sewer and potable water systems, therefore eliminating the 
occurrence of adverse public health problems.  

 

5. The application appears to avoid detriment to the present and potential surrounding uses; to the health, 
 safety, and general welfare of the public taking into account the physical features of the site, public 
 facilities and existing adjacent uses. 
 
Comment: The preliminary plat request considers the location of the property and adjacent uses. The 
adjacent uses are residential. 

 

6. The existing and proposed street and utility services in proximity to the site are suitable or adequate for a 
commercial development. 

 
 Comment: Correspondence from ACHD and Kuna Public Works confirms that the streets and utility services 
 are suitable and adequate for this project. 

 
K. Commission’s Order of Decision: 

Note: The motion is for the recommendation of approval or denial of the preliminary plat application. However, if 
the planning and Zoning Commission wishes to approve or deny specific parts of these requests as detailed in the 
report, those changes must be specified. 
 
Based on the facts outlined in staff’s report and public testimony as presented, the Planning and Zoning 
Commission of Kuna, Idaho, hereby recommends approval/denial of Case No. 18-07-S (Preliminary Plat), a 
subdivision request from B&A Engineers to subdivide approximately 2.1 acres into eleven (11) total lots (eight (8) 
buildable multi-family lots, and three (3) common lots) subject to the following conditions of approval listed in 
section L of this staff report. 
 

L. Recommended Conditions of Approval: 
1. The applicant and/or owner shall obtain written approval on letterhead or may be written/stamped on 
 the approved plans of the construction plans from the agencies noted below. All submittals are required 
 to include the lighting, landscaping, drainage, and development plans. All site improvements are 
 prohibited prior to approval of the following agencies: 

a. The City Engineer shall approve the sewer hook-ups. 
b. The City Engineer shall approve all civil plans. No construction, grading, filling, clearing or 

excavation of any kind shall be initiated until the applicant has received approval of the drainage 
plan. 

c. Central District Health Department recommends the plan be designed and constructed in 
conformance with standards contained in, “Catalog for Best Management Practices for Idaho 
Cities and Counties”. 

d. The Kuna Fire District shall approve fire flow requirements and/or building plans. Installation of 
fire protection facilities as required by Kuna Fire District are required. 

e. The Kuna Municipal Irrigation District and Boise Project Board of Control shall approve any 
modifications to the existing irrigation system. 

f. Approval from Ada County Highway District (ACHD) shall be obtained and Impact Fees must be 
paid prior to issuance of any building permit(s). 

g. All public rights-of-way shall be dedicated and constructed to standards of the City and Ada 
County Highway District. No public street construction may commence without the approval and 
permit from Ada County Highway District. 
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2. Installation of service facilities shall comply with the requirements of the public utility or irrigation district 
providing the services. All utilities shall be installed underground, see KCC 6-4-2-W. 

3. Compliance with Idaho Code, Section §31-3805 pertaining to irrigation waters is required. 
Irrigation/drainage waters shall not be impeded by any construction on site. Compliance with the 
requirements of the Boise Project Board of Control is required. 

4. When required, submit a petition to the City (as necessary, confirmed with the City engineer) consenting to 
the pooling of irrigation surface water rights for delivery purposes and request to annex the irrigation surface 
water rights appurtenant to the property over to the Kuna Municipal Pressure Irrigation system of the City 
(KMID). 

5. Connection to City Services (Sewer, Water, Pressurized Irrigation) is required.  The applicant shall conform 
all corresponding Master Plans. 

6. Curb, gutter and sidewalk shall be installed along the proposed project sites frontages on West Ardell Road 
and North School Avenue. 

7. Applicant shall work with staff in order to provide locations of street lights as required by Kuna City Code.  

8. Street lights and parking lights for the site shall be LED lighting and must comply with Kuna City Code and 
established Dark Skies practices. 

9. Parking within the site shall comply with Kuna City Code. (Unless specifically approved otherwise). 

10. Fencing within and around the site shall comply with Kuna City Code (Unless specifically approved otherwise 
and permitted). 

11. All signage within/for the project shall comply with Kuna City Code and shall be approved through the design 
review process. 

12. All required landscaping shall be permanently maintained in a healthy growing condition. The property 
owner shall remove and replace unhealthy or dead plant material within 3 days or as the planting season 
permits as required to meet the standards of these requirements. Maintenance and planting within public 
rights-of-way shall be with approval from the public entities owning the property. 

13. If any revisions are made, the applicant shall provide the Planning and Zoning Staff with a revised copy of 
the preliminary plat. 

14. The land owner/applicant/developer, and any future assigns having an interest in the subject property, shall 
fully comply with all conditions of development as approved by the City Council, or seek amending them 
through public hearing processes. 

15. Developer/owner/applicant shall follow staff, City engineers and other agency recommended requirements 
as applicable. 

16. Developer/owner/applicant shall comply with all local, state and federal laws. 
 
 
DATED this 22nd day of January, 2019. 
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City of Kuna 
Planning and Zoning Commission 

Proposed Findings of Fact and Conclusions of Law 
 

 
 
Based upon the record contained in Case No. 18-07-S including the Comprehensive Plan, Kuna City Code, Staff’s 
Memorandums, including the exhibits, and the testimony during the public hearing, the Kuna Commission hereby 
recommends approval/denial of the Findings of Fact and Conclusions of Law, and conditions of approval for Case 
No. 18-07-S (Preliminary Plat), a subdivision request from B&A Engineers to subdivide approximately 2.1 acres into 
eleven (11) total lots (eight (8) buildable multi-family lots, and three (3) common lots). 
 
If the planning and Zoning Commission wishes to approve, deny or modify specific parts of the Findings of Facts 
and Conclusions of Law as detailed below, those changes must be specified. 

 

1. Based on the evidence contained in Case No. 18-07-S, this proposal does generally comply with the City Code. 
 
Staff Finding: The applicant has submitted a complete application, and following staff review for technical 
compliance the application appears to be in general compliance with the design requirements, public 
improvement requirements, objectives and considerations listed in Kuna City Code Title 5 and Title 6. 

 

2. The public notice requirements have been met and the neighborhood meeting was conducted within the 
guidelines of applicable Idaho Code and City Ordinances. 
 
Staff Finding: Neighborhood Notices were mailed out to residents within 400-FT of the proposed project site 
on January 2, 2019 and a legal notice was run in the Kuna Melba Newspaper on January 2, 2019. The 
applicant posted a sign on the property on January 11, 2019. 

 

3. Based on the evidence contained in Case no. 18-07-S, this proposal does generally comply with the 
Comprehensive Plan. 

 
Staff Finding: The Comp Plan has listed numerous goals for providing a variety of housing densities and types 
to accommodate various lifestyles, ages and economic group in Kuna. The Comp Plan Map designates this 
property as Medium Density. However, following the original approval of the Arbor Ridge PUD, a development 
agreement was signed, which guaranteed the proposed project site area the zoning designation of C-1 
(neighborhood commercial). If approved, the applicant will have to record the separation of the parcel, and 
staff will provide a rezone ordinance reflecting the approvals laid out in the signed development agreement. 

 

4. The contents of the proposed preliminary plat application does contain all of the necessary requirements as 
listed in Kuna City Code 6-2-3: - Preliminary Plat. 
 
Staff Finding: Review by Staff of the proposed preliminary plat confirms all technical requirements listed in 
KCC 6-2-3 were provided. 
 

5. The availability of existing and proposed public services can accommodate the proposed development. 
 
Staff Finding: Correspondence from Kuna Public Works confirms that the streets and utility services and 
suitable and adequate to accommodate the proposed project. 
 

6. The proposed development is continuous with Master Utility Plans (Sewer/Water/Pressurized Irrigation). 
 
Staff Finding: Correspondence from Kuna Public Works recommends the applicant be required to conform to 
the Master Sewer Plan, Master Water Plan and Master Pressurized Irrigation Plan, therefore satisfying this 
requirement. 
 

7. The public does have the financial capability to provide supporting services to the proposed development. 

P.O. Box 13 

Phone: (208) 922-5274 

Fax:     (208) 922-5989 

www.Kunacity.id.gov 
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Staff Finding: Throughout the development of the project and beyond, connection fees, impact fees (Fire, 
Park and Ada County Highway District), and property taxes will be collected, therefore satisfying the financial 
capability to provide supporting services. 
 

8. The proposed project does consider health and safety of the public and the surrounding area’s environment. 
 
Staff Finding: Connection to City services, as well as other public improvements such as streetlights, fire 
hydrants, sidewalks, bike lanes, etc. are required to be implemented as a part of this project. No major 
wildlife habitats will be impacted by the proposed development. 

 
DATED this 22nd day of January, 2019. 
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 E. Pressure Regulator: Netafim Model PRV075HF35, 3/4", one per zones.
 F. Flushing Valve: Netafim Model TLFV-1, two per zone (each end).
 G. Filter: Netafim Model DF075-120, 3/4" filter; one per drip zone.
 H. Air Relief Valve:  Netafim Model TLAVRV,

2.5  MISCELLANEOUS
 A. Chemicals: primer and solvent glue as required by pipe manufacturer.
 B. Valve box - high impact plastic, green in color.
 C. Valve cover and frame - compatible with valve box with provision for locking.
 D. Drainage backfill - clean gravel or crushed stone, graded from 3" maximum to
   3/4" minimum.

PART 3 - EXECUTION

3.1  GENERAL
 A. Install system to provide for adequate protection against freeze damage.
 B. Install system in accordance with approved Contractor design drawings. All
   deviations from the plans must be approved, and clearly recorded on record drawing.
 C. Install system and components in strict accordance with manufacturer's
   recommendations.
 D. Install quick coupler(s) on main supply line, approximately equal spacing, at
   valve box locations or intervals of approximately 200 feet, whichever is greater.
   Locate adjacent to paved surfaces, at valve boxes where practical.

3.2  SURFACE CONDITIONS
 A. Examine the areas and conditions under which work will be performed.  Notify
   Contractor of conditions detrimental to timely and proper completion of Section
   work.  Do not proceed until unsatisfactory conditions are corrected.
 B. Locate all underground utilities and structures and notify Architect of any
   conflict with Section work.  Protect structures and utilities.  Repair or
   replace said structures or utilities damaged by this work at no cost to the Owner.

3.3  SLEEVING
 A. Sleeving installed by others. Coordinate with other trades.

3.4  TRENCHING AND BACKFILLING
 A. Trenching and backfilling shall be per applicable ISPWC Section.
 B. Cut trenches straight and without abrupt grade changes to allow the following
   minimum cover:
   1. Main Lines and Sleeving: 18 inches.
   2. PVC Laterals: 12 inches.
 C. Surround lines with 2 inches of clean rock-free material on all sides.

3.5  MISCELLANEOUS VALVES
 A. Install manual drain valves up stream.  Install devise at mainline tap in accordance
   with manufacturer requirements for complete operation.  Install backflow provision
   and connect to controller.

3.6  CIRCUIT VALVES
 A. Install in valve box, arranged for easy adjustment and removal.
   1. Provide union on downstream side.
   2. Adjust automatic control valves to provide flow rate of rated operating
     pressure required for each sprinkler circuit.

3.7  PIPE INSTALLATION
 A. Lay PVC pipe in accordance with standard and acceptable practice.  Thrust
   blocks to be used at points of intersection and change of direction in main line
   pipe as per manufacturer's recommended specifications. Install manual drains.
 B. PVC pipe joints, solvent welded except as indicated.  Cut pipe square, deburr,
   wipe from surface all saw chips, dust, dirt, moisture and any foreign matter
   which may contaminate the cemented joint.  Apply cleaner/primer and solvent
   cement, make joints in accordance with manufacturer's recommendations.  Use
   Teflon thread sealant (tape) at all threaded joints.
 C.Contractor shall size pipe according to schedule provided.  Flow velocities shall
   not exceed 5 feet/second in all cases.  Lateral lines shall be laid out and installed
   per zone to balance the pressure loss and provide minimum fluctuation in system
   operating pressures.
      Pipe Size     Pipe Section               Pipe Size     Pipe Section
        3/4"        0-9 GPM                  1 1/2"      26-34 GPM
         1"        10-17 GPM                   2"        35-50 GPM
       1 1/4"      18-25 GPM                 2 1/2"      51-80 GPM

 D. Techline Drip Line: Place in shallow furrow at finish grade, below layer of
   specified mulch.  Lay in uniform pattern in groundcover areas, or as per shrub
   pattern layout.  Coil 20 linear feet at each balled and burlapped tree around
   base and to allow for tree removal if required.  Flush all lines with full head of
   water prior to installation of flush valves at end of circuit runs.
 E. Flush Valves: Install flush valve at end of each drip line run.

3.8  SPRINKLER HEADS
 A. Flush circuit lines with full head of water prior to head installation.
   1. Install heads at level with mulch
   2. Locate part-circle shrubbery heads to maintain a minimum distance of six
     inches (6") from walls and four inches (4") from other boundaries unless
     otherwise indicated.  Keep overspray to a minimum.

3.9  CONTROL WIRE INSTALLATION
 A. Bury wires beside or below main line pipe in same trench.
 B. Bundle multiple wires together with tape at ten feet (10') maximum intervals.
 C. Provide 36 inch loop in wires at each valve where controls are connected and
    at 100' maximum intervals between.
 D. Make all electrical joints (splices) in boxes only.  Make electrical joints
   waterproof.  Scotch-Lock connectors, or approved.

3.10  AUTOMATIC CONTROLLER
 A. Install on site as approved. Verify location with Owner Representative.
 B. Install typewritten legend inside controller door.

3.11 TESTING
 A. Do not allow or cause any work of this Section to be covered up or enclosed
   until it has been inspected and tested.
 B. Pressure testing:
   1. Make necessary provision for thoroughly bleeding the line of air and debris.
   2. Before testing, cap all risers, and install all valves.
   3. Fill all main supply lines with water.  Pressurize to 100 psi.  Close air supply
      and test for leakage.  Test shall be approved if no greater than 5 psi loss
      occurs in 15 minutes.
   4. Fill all zone lines with water to static pressure.  Hold for 15 minutes.
      Inspect for leakage.
   5. Contractor shall provide all required testing equipment and personnel.  Test
      shall be performed in presence of Architect.  Contractor shall make notice
      of test (48) hours in advance.
   6. Provide required testing equipment and personnel.
   7. Repair leaks, and retest until acceptance by the Architect.
 C. Coverage inspection: upon completion of all systems, perform a coverage test
   to determine if coverage of water afforded all areas is complete, adequate and
   uniform.  Change heads, nozzles, orifices and/or adjustment as directed to
   provide uniform coverage.
 D. Final inspection:
   1. Clean, adjust, and balance all systems.  Verify that:
       a. Remote control valves are properly balanced;
       b. Heads are properly adjusted for radius and arc of coverage;
       c. The installed system is workable, clean and efficient.
 E. Winterization: Winterize system at the end of first season of system operation.
   Review procedures with Owner Representative.

END OF SECTION

SECTION 02810 - SPRINKLER IRRIGATION

PART 1 - GENERAL

1.1 CONDITIONS AND REQUIREMENTS:
 A. General and Supplementary Conditions, and Division 1 General Requirements.

1.2  SUMMARY
 A. Work included:
   1. Provide and install a complete and operating automatic irrigation system for
     all lawn and planting areas.
   2. Connect to main water supply at existing site stubout as provided.
   3. Sleeving under paved areas (by others)
   4. Obtain and pay for all permits and fees for the work of this section.
   5. Perform work on a design/construct basis, subject to the requirements of
     the Contract Documents, applicable codes, and good design practice.
   6. Winterization of system.

1.3  SUBMITTALS
 A. Within 30 days after Contractor's receipt of Owner's Notice to Proceed, submit:
   1. Manufacturer's printed product information and catalog cut sheets for all
     system components; five copies.
 B. Shop Drawings: Submit shop drawings for underground irrigation system including
     plan layout and details illustrating location and type of head, type and size
     of valve, piping circuits, circuit GPM, pipe size, controls, and accessories.
 C. Record Drawings: At completion of this work, submit to the Contractor:
   1. Record Drawings; reproducible and five prints.
   2. Operations and Maintenance information (2 copies), including:
      a. Information including descriptive details, parts list, specifications,
         maintenance schedules and procedures for system components.
      b. Operation, adjustment of system and components instructions.
      c. Winterization procedures.
      d. Schedule indicating required open valve time to produce given precipitation
         amounts and seasonal adjustments.
      e. Warranties and guarantees.
      f. Submit five copies.

1.4  GUARANTEE
 A. Guarantee in writing all materials, equipment and workmanship furnished to be
   free of all defects of workmanship and materials.  Within one year after date of
   Substantial Completion repair or replace all defective parts or workmanship that
   may be found at no additional cost to Owner.
 B. Fill and repair all depressions and replace all necessary lawn and planting which
   result from the settlement of irrigation trenches for one year after date of
   Substantial Completion.
 C. Supply all manufacturer's printed guarantees.

1.5  QUALITY ASSURANCE
 A. Contractor shall be licensed in the State in which this work is being performed.
 B. Contractor shall have at least two years prior experience in projects of equal
   or larger scope.  Provide minimum of three references and list of similar
   projects with owners' names, addresses, and phone numbers, when requested by
   Owner.
 C. Contractor shall employ on site at all times a foreman who is thoroughly
   experienced and competent in all phases of the work of this Section.

1.6  SYSTEM DESCRIPTION
 A. Design requirements:
   1. Minimum water coverage: Planting areas - 85%, Lawn areas - 100%
   2. Layout system to obtain optimum coverage using manufacturer's standard
      heads.  Spray on walks, walls or paved areas is not acceptable.
   3. Zoning shall be designed for optimum use of available pressure and efficient
      distribution for types of plantings and shapes of planting areas.
   4. Design pressures: Install pressure regulating equipment as necessary.
   5. Provide/install approved fixed tee or coupling device for air blow winterization.
      Location shall be on main supply line downstream from main shut off valve.
   6. Install approved backflow prevention device in conformance with local or
      prevailing codes, and in approved site location.  Provide for drainage
      without erosive damage.

1.7  EXTRA EQUIPMENT
 A. In addition to installed system, furnish owner with the following:
   1. Valve operating key and marker key.
   2. Wrench for each sprinkler head cover type.
   3. Two (2) sprinkler head bodies of each size and type.
   4. Two (2) nozzles for each size and type used.
 B. Store above items safely until Substantial Completion.
 C. Deliver above items at Substantial Completion.

PART 2 - PRODUCTS

2.1  PIPE AND FITTINGS
 A. PVC 1120, ASTM D-1784, permanently marked with manufacturer's name,
   schedule rating, size, type.  Solvent-weld type:
   1. Pipe:
      a. Pressure lines: Schedule 40 solvent weld.
      b. Lateral lines: Class 200 pvc.
      c. Sleeving: Class 200 pvc.
   2. Fittings: Schedule 40 PVC, solvent-weld type.  Install threaded joints where
      required at valves, risers, etc.
   3. Risers: Lawn and shrub heads - flexible and damage-resistant plastic
     "polypipe" riser.
   4. Solvent: NSF approved solvent for Type I & II PVC.
 B. Polyethylene Pipe
   1. Pipe: Class 100, 3/4" lateral line, for use on drip irrigation zone(s) where
     drip tubing is not otherwise used.
   2. Fittings: Schedule 80 PVC.
   3. Clamps: Stainless Steel.
 C. Drip Line: Netafim Techline Dripperline, with .6 GPH drippers at 18" spacing.

2.2  SPRINKLER HEADS
 A. Description: Appropriate for application in throw, pressure and discharge. Each
   type of head shall be of a single manufacturer.
   1. Lawn heads: pop-up type.
 B. Manufacturer: Rainbird, Hunter, Weathermatic Irrigation Company.

2.3  AUTOMATIC CONTROL SYSTEM
 A. General; Furnish low voltage system manufactured expressly for control of
   automatic circuit valves of underground irrigation systems. Provide unit of
   capacity to suit number of circuits as indicated.
 B. Control Enclosure: Manufacturer's standard wall mount with locking cover,
   complying with NFPA 70.
 C. Circuit Control: each circuit variable from approximately 5 to 60 minutes.
   Including switch for manual or automatic operation of each circuit.
 D. Timing Device: Adjustable 24-hour and 7 or 14 day clocks to operate any time
   of day and skip any day in a 7 or 14 day period.
 E. Wiring: Solid or stranded direct-burial type as recommended by manufacturer
   of control unit; type AWG-UF, UL approved.

2.4  VALVING
 A. Manual valves: brass or bronze for direct burial, gate valves, 150 pound class,
   threaded connection with cross type handle designed to receive operating key.
 B. Automatic circuit valves: high impact plastic with corrosion-resistant internal
   parts.  Low power solenoid control, normally closed, with manual flow
   adjustment; same manufacturer as control unit.
   1. Valve for drip system shall be 3/4" Hardie 700 series Ultraflow.
   2. Standard sprinkler valve shall be Rainbird PEB-PRS-B.
 C. Quick coupler valve: brass or bronze construction with hinged top. One per zone.
 D. Manual drain valves:
   1. Bronze construction, straight type, 150 pound class, threaded connections,
     with cross type operating handle designed to receive operating key.  Calco,
     Champion 100, or approved equal.
   2. Size: 3/4 inch.

PART 2 - PRODUCTS

2.1  TOPSOIL
A. If deemed usable, native topsoil shall be stockpiled for re-use in landscape work. Topsoil

shall be fertile, friable, natural loam, surface soil, reasonable free of subsoil, clay lumps,
brush, weeds, roots, stumps, stones larger than 1 inch in any dimension, and other
extraneous or toxic matter harmful to plant growth.
1.  Contractor shall send a minimum of three (3) representative topsoil samples for testing.

See testing requirements below.  Contractor is responsible for whatever soil additives are
recommended by the tests. Submit to Architect for approval.  Compost will be added to
other additives and added regardless of test results.

B. If quantity of stockpiled topsoil is insufficient, contractor to provide imported topsoil that is
fertile, friable, natural loam, surface soil, reasonably free of subsoil, clay lumps, brush,
weeds and other litter, and free of roots, stumps, stones larger than 1 inches in any
dimension, and other extraneous or toxic matter harmful to plant growth.
1. Obtain topsoil from local sources or areas with similar soil characteristics to that of project

site.  Obtain topsoil only from naturally well-drained sites where topsoil occurs in a depth
of not less than 4 inches. Do not obtain from bogs or marshes.

2. Composition: Topsoil shall contain from 1 to 20% organic matter as determined by the
Organic Carbon, 6A, Chemical Analysis Method described in USDA Soil Survey
Investigation Report No. 1.  Maximum particle size, 3/4-inch, with maximum 3% retained
on 1/4-inch screen.
Other components shall conform to the following limits:

pH 6.5 to 7.5
Soluble Salts 600 ppm maximum
Silt 25-50%
Clay 10-30%
Sand 20-50%

3.  Contractor shall submit representative soil report on imported topsoil proposed for use for
approval.  Report shall meet standards below.  Contractor is responsible for whatever
soil additives are recommended by the test.  Compost will be in addition to other
additives and added regardless of test results.

C.  Soil Testing
1. Soil tests are required for this project (see above for requirements).  Test shall be provided

as follows:
a.  Provide certified analysis at time of sample submitted (three samples imported

topsoil). Amend soils per chemist's recommendations and as herein specified unless
otherwise approved by Architect.

2.  Test shall include, but not limited to recommendations on chemical distributions, organic
contents, pH factors, and sieve analysis as necessary.  Test #1T by Western
Laboratories (1-800-658-3858) is required.

3.  Contractor is responsible for whatever soil additives are recommended by the soil testing
laboratory.

4.  Contractor shall coordinate, obtain and pay for all soil tests.
5.  If regenerative noxious weeds are present in the soil, remove all resultant growth

including roots throughout one-year period after acceptance of work, at no cost to Owner.

2.2  pH ADJUSTERS
A. When pH does not comply with this specification, commercial grade aluminum sulfate shall

be used to adjust soil pH.

2.3  SOIL AMENDMENTS
A. Compost: Compost: “Cascade Compost” from Cloverdale Nursery (208) 375-5262 and

NuSoil Compost (208) 629-6912 or approved equal in equal amounts by volume.
B. Commercial Fertilizer: Fertilizer shall be complete, standard commercial brand fertilizer.  It

shall be free-flowing and packaged in new waterproof, non-overlaid bags clearly labeled as
to weight, manufacturer, and content.  Protect materials from deterioration during delivery
and while stored at site.
1. Commercial fertilizer "A" for trees and shrubs during planting; slow release Agriform

Planting 5-gram tablets 20-10-5 type or equal.
2. Commercial fertilizer "B" for lawn areas, applied to bed prior to seeding or sodding, to be

16-16-17 applied at the rate of ten pounds per acre.
3. Commercial fertilizer "C" for lawn areas three to four weeks after planting (sod) or after

first mowing (seed).  Organic Fertilizer Milorganite (6-0-2) type or equal.
C. Herbicide:  Pre-emergent for topical application in planting beds.  Oxiadiazon 2G brand or

pre-approved equal. Use in accordance with manufacturer's recommendation on all planting
beds.

2.4  PLANT MATERIALS
A. Quality: Provide trees, shrubs, and other plants of size, genus, species, and variety shown

for landscape work and complying with recommendations and requirements of ANSI Z60.1
"American Standard for Nursery Stock".

B. Deciduous Trees: Provide trees of height and caliper scheduled or shown with branching
configuration recommended by ANSI Z60.1 for type and species required.  Single stem trees
except where special forms are shown or listed.

C. Deciduous Shrubs: Provide shrubs of the height shown or listed, not less than minimum
number of canes required by ANSI Z60.1 for type and height of shrub.

D. Coniferous and Broadleafed Evergreens: Provide evergreens of sizes shown or listed.
Dimensions indicate minimum spread for spreading and semi-spreading type evergreens
and height for other types, such as globe, dwarf, cone, pyramidal, broad upright, and
columnar.  Provide normal quality evergreens with well balanced form complying with
requirements for other size relationships to the primary dimension shown.

2.5  GRASS MATERIALS
A. Lawn sod: Provide strongly rooted sod, not less than 1 growing season old, and free of

weeds and undesirable native grasses.  Provide only sod capable of growth and
development when planted (viable, not dormant).
1. Provide sod of uniform pad sizes with maximum 5% deviation in either length or width.

Broken pads or pads with uneven ends will not be acceptable.  Sod pads incapable of
supporting their own weight when suspended vertically with a firm grasp on upper 10%
of pad will be rejected.

B.    Provide sod composed of: Rhizomatous Tall Fescue (RTF) from the The Turf
        Company, Meridian, ID (208) 888-3760 or approved equal.

2.6  MISCELLANEOUS LANDSCAPE MATERIALS
A. Anti-Desiccant: Emulsion type, film-forming agent designed to permit transpiration, but retard

excessive loss of moisture from plants.  Deliver in manufacturer's fully identified containers
and mix in accordance with manufacturer's instructions.

B. Mulch: Mulch for planting beds shall be medium ground bark mulch, free of splinters,
consistent in appearance, and shall contain no toxic substance detrimental to plant life.

C. Stakes and Guys: Provide stakes and deadmen of sound new hardwood, treated softwood,
or redwood, free of knot holes and other defects.  Provide wire ties and guys of 2-strand,
twisted, pliable galvanized iron wire, not lighter than 12 ga. with zinc-coated turnbuckles.
Provide not less than 2 inch diameter rubber or plastic hose, cut to required lengths and of
uniform color, material, and size to protect tree trunks from damage by wires.

SECTION 32 90 00 - LANDSCAPE WORK

PART 1 - GENERAL

1.1  RELATED DOCUMENTS
A. Drawings and general provisions of Contract, including General and Supplementary

Conditions and Division 1 Specification Sections.

1.2  SUMMARY
A. This Section includes provisions for the following items:

1. Trees.
2. Shrubs; Ground cover.
3. Lawns.
4. Topsoil and Soil Amendments.
5. Miscellaneous Landscape Elements.
6. Initial maintenance of landscape materials.

B. Related Sections: The following sections contain requirements.
1. Underground sprinkler system is specified in Section 32 84 00. "Irrigation System."

1.3  QUALITY ASSURANCE
A. Subcontract landscape work to a single firm specializing in landscape work.
B. Source Quality Control:

1. General: Ship landscape materials with certificates of inspection required by governing
authorities.  Comply with regulations applicable to landscape materials.

2. Do not make substitutions.  If specified landscape material is not obtainable, submit proof
of non-availability to Architect, with proposal for use of equivalent material.

3. Analysis and Standards: Package standard products with manufacturer's certified
analysis.  For other materials, provide analysis by recognized laboratory made in
accordance with methods established by the Association of Official Agriculture Chemists,
wherever applicable.

4. Trees, Shrubs and Groundcovers: Provide trees, shrubs, and groundcovers of quantity,
size, genus, species, and variety shown and scheduled for work complying with
recommendations and requirements of ANSI Z60.1 "American Standard for Nursery
Stock". Provide healthy, vigorous stock, grown in recognized nursery in accordance with
good horticultural practice and free of disease, insects, eggs, larvae,` and defects such
as knots, sun-scald, injuries,  abrasions, or disfigurement.

5. Label at least one tree and one shrub of each variety with attached waterproof  tag with
legible designation of botanical and common name.
a. Where formal arrangements or consecutive order of trees or shrubs are shown, select

stock for uniform height and spread.
6. Inspection: The Architect may inspect trees and shrubs either at place of growth or at site

before planting, for compliance with requirements for genus, species, variety, size, and
quality. Architect retains right to further inspect trees and shrubs for size and condition of
balls and root systems, insects, injuries and latent defects, and to reject unsatisfactory or
defective material at any time during progress of work.  Remove rejected trees or shrubs
immediately from project site.

1.4  SUBMITTALS
A. General: Submit the following in accordance with Conditions of Contract and Division 1

Specification Sections.
B. Plant and Material Certifications:

1. Certificates of inspection as required by governmental authorities.
2. Manufacturer's or vendor's certified analysis for soil amendments and fertilizer materials.
3. Label data substantiating that plants, trees, shrubs and planting materials comply

specified requirements.
  C. Mulch: Submit 1 gal bag of mulch sample for approval.

1.5  DELIVERY, STORAGE AND HANDLING
A. Sod: Time delivery so that sod will be placed within 24 hours after stripping.  Protect sod

against drying and breaking of rolled strips.
B. Trees and Shrubs: Provide freshly dug trees and shrubs.  Do not prune prior to delivery

unless otherwise approved by Architect. Do not bend or bind-tie trees or shrubs in such
manner as to damage bark, break branches, or destroy natural shape.  Provide protective
covering during delivery.  Do not drop balled and burlapped stock during delivery.

C. Deliver trees and shrubs after preparations for planting have been completed and plant
immediately.  If planting is delayed more than 6 hours after delivery, set trees and shrubs in
shade, protect from weather and mechanical damage, and keep roots moist by covering with
mulch, burlap or other acceptable means of retaining moisture.

D. Do not remove container-grown stock from containers until planting time.
E. Do not drop or dump materials from vehicles during delivery or handling.  Avoid any damage

to rootballs during deliver, storage and handling.

1.6  JOB CONDITIONS
A. Utilities: Determine location of underground utilities and work in a manner which will avoid

possible damage.  Hand excavate, as required.  Maintain grade stakes until removal is
mutually agreed upon by parties concerned.

B. Excavation: When conditions detrimental to plant growth are encountered, such rubble fill,
adverse drainage conditions, or obstructions, notify Architect before planting.

C. Adjacent Landscape: Protect planted areas adjacent to construction area.  Replace or
recondition to prior conditions at project completion.

1.7  SEQUENCING AND SCHEDULING
A. Planting Time: Proceed with, and complete landscape work as rapidly as portions of site

become available, working within seasonal limitations for each kind of landscape work
required.
1. Plant or install all plant materials during normal planting seasons from 15 March to

15 November.
2. Correlate planting with specified maintenance periods to provide maintenance from

date of substantial completion.
B. Coordination with Lawns: Plant trees and shrubs after final grades are established and prior

to planting of lawns, unless otherwise acceptable to Architect.  If planting of trees and shrubs
occurs after lawn work, protect lawn areas and promptly repair damage to lawns resulting
from planting operations.

1.8  SPECIAL PROJECT WARRANTY
A. Warranty lawns through specified lawn maintenance period, until Final Project Acceptance.
B. Warranty trees and shrubs, for a period of one year after date of substantial completion,

against defects including death and unsatisfactory growth, except for defects resulting from
neglect by Owner, abuse or damage by others, or unusual phenomena or incidents beyond
Landscape Installer's control.

C. Remove and replace trees, shrubs, or other plants dead or in unhealthy condition during
warranty period.  Make replacements during growth season following end of warranty period.
Replace trees and shrubs which are in doubtful condition at end of warranty period; unless,
in opinion of Architect, it is advisable to extend warranty period for a full growing season.

PART 3 - EXECUTION

3.1  PREPARATION - GENERAL
A. General Contractor shall be responsible for excavating planting areas to appropriate depths

for placement of topsoil as specified herein.
B. Lay out individual tree and shrub locations and areas for multiple plantings. Stake locations

and outline areas and secure Architect's acceptance before start of planting work.  Make
minor adjustments as may be required.

3.2  PREPARATION OF PLANTING SOIL
A. Before mixing, clean topsoil of roots, plants, sod, stones, clay lumps, and other extraneous

materials harmful or toxic to plant growth.
B. Mix specified compost and fertilizers with topsoil at rates specified.  Delay mixing fertilizer if

planting will not follow placing of planting soil in a few days.
Compost: Lawn Areas: 1/4 compost, : 3/4 topsoil.
Shrub Areas: 1/3 compost, 2/3 topsoil.
Fertilizer: Per soil test and manufacture's recommendations.

C. For shrub and lawn area, mix planting soil either prior to planting or apply on surface of
topsoil and mix thoroughly before planting.

3.3  PREPARATION FOR PLANTING LAWNS
A. After excavating and removing surface material to proper depth, loosen subgrade of lawn

areas to a minimum depth of 4 inches.  Remove stones measuring over 1-1/2 inches in any
dimension.  Remove sticks, roots, rubbish, and other extraneous matter.  Limit preparation to
areas which will be planted promptly after preparation.

1. Spread topsoil mix to minimum depth of 4 inches for sodded lawns as required to meet
lines, grades, and elevations shown, after light rolling, addition of amendments, and
natural settlement.  Place approximately 1/2 of total amount of topsoil required.  Work
into top of loosened subgrade to create a transition layer and then place remainder of
planting soil. Add specified soil amendments as required and mix thoroughly into upper 4
inches of topsoil.

3.4  PREPARATION OF PLANTING BEDS
A. Loosen subgrade of planting areas to a minimum depth of 6 inches using a culti-mulcher or

similar equipment.  Remove stones measuring over 1 1/2 inches in any dimension.  Remove
stocks, stones, rubbish, and other extraneous matter.

B. Spread planting soil mixture to minimum 12 inch depth required to meet lines, grades, and
elevations shown, after light rolling and natural settlement.  Add 1 1/2 inches of specified
compost over entire planting area and mix thoroughly into upper 6 inches of topsoil. Place
approximately 1/2 of total amount of planting soil required. Work into top of loosened
subgrade to create a transition layer, then place remainder of the planting soil.

C. Apply Pre-Emergent per manufacturer's recommendation.

3.5  PLANTING TREES AND SHRUBS
A. Set balled and burlapped (B&B) stock on layer of compacted planting soil mixture, plumb and

in center of pit or trench with top of ball at same elevation as adjacent finished landscape
grades. Remove burlap from sides of balls; retain on bottoms. When set, place additional
backfill around base and sides of ball, and work each layer to settle backfill and eliminate
voids and air pockets.  Place fertilizer tablets in excavated area per manufacture's written
instructions. When excavation is approximately 2/3 full, water roughly before placing
remainder of backfill.  Repeat watering until no more is absorbed.  Water again after placing
final layer of backfill.  Remove all ties from around base of trunk.

B. Set container grown stock, as specified, for balled burlapped stock, except cut cans on 2
sides with an approved can cutter and remove can; remove bottoms of wooden boxes after
partial backfilling so as not to damage root balls.

C. Dish top of backfill to allow for mulching.
D. Mulch pits, and planted areas.  Provide not less than following thickness of  mulch, and work

into top of backfill and finish level with adjacent finish grades.
      1. Provide 3 inches thickness of mulch.
E. If season and weather conditions dictate, apply anti-desiccant, using power spray, to provide

an adequate film over trunks, branches, stems, twigs and foliage.
F. Prune, thin out, and shape trees and shrubs in accordance with standard horticultural

practice. Prune trees to retain required height and spread.  Unless  otherwise directed by
Architect, do not cut tree leaders, and remove only injured or dead branches from flowering
trees, if any. Prune shrubs to retain natural character.

G. Remove and replace excessively pruned or misformed stock resulting from improper pruning.
H. Guy and stake trees immediately after planting, as indicated.
I. Apply approved herbicide to all shrub bed areas at manufacture specified rate. Re-apply as

necessary for elimination of weeds.

3.6 SODDING NEW LAWNS
A. General: Install lawn sod in all areas designated on the drawings.
B. Soil Preparation

1. Any sod lawn areas that may have become compacted prior to sodding must be scarified
to a depth of eight (8) inches by approved means, then finish graded as hereinbefore
described.

C. Lay sod within 24 hours from time of stripping.  Do not plant dormant sod or if ground is
frozen.

D. Sod Placement
1. Sod will be brought onto lawn areas by wheeled means with proper protection of sod

beds.  Sod layers shall be experienced, or if inexperienced, shall be constantly
supervised by an experienced foreman.  The Contractor shall insure that the base
immediately ahead of sod layer is moist.  Sod shall be laid tight with not gaps.  Allowance
shall be made for shrinkage.  Lay sod with long edges perpendicular to primary slope.

2. Lay to form a solid mass with tightly fitted joints.  Butt ends and sides of strips; do not
overlap. Stagger strips to offset joints in adjacent courses.  Work on boards to avoid
damage to subgrade or sod.  Tamp or roll lightly to ensure contact with subgrade.  Work
sifted soil into minor cracks between pieces; remove excess to avoid smothering of
adjacent grass.

3. Sod shall be rolled with a two hundred (200) pound roller after installation to insure
proper contact between soil and sod.  Final rolling must provide a uniform surface.  After
final rolling, the sod lawn shall be mowed and watered.  Approval of sod lawns shall be
based on uniform, healthy and vigorous growth with no dry or dead spots.

4. Add fertilizer "B" at the manufacturer's recommended application rate.
E. Water sod thoroughly with a fine spray immediately after planting.
F. Sodded Lawn Establishment

1. The Contractor shall be responsible for first mowing, subsequent mowings and fertilizing
of sod lawn areas until Final Acceptance of the project.

2. Mowing shall be done by an approved "reel" type mower.  Mower blades shall be set at
two (2) inches high for all mowings.

3. Subsequent fertilizing shall occur three to four weeks after installation.  Apply fertilizer as
per the Manufacturer's recommended application rate.  Verify all methods of application.
Contractor shall notify the Architect in writing that the fertilizer applications have occurred
and on what dates.

3.7  MAINTENANCE
A. Begin landscape maintenance immediately after planting.  Maintenance shall continue until

Project Final Acceptance.
B. Maintain trees, shrubs, and other plants by pruning, cultivating, and weeding as required for

healthy growth.  Restore planting saucers.  Tighten and repair stake and guy supports and
reset trees and shrubs to proper grades or vertical position as required.  Restore or replace
damaged wrappings.  Spray as required to keep trees and shrubs free of insects and disease.

C. Maintain lawns by watering, fertilizing, weeding, mowing, trimming, and other operations
such as tolling, regrading and replanting as required to establish a smooth, acceptable lawn,
free of eroded or bare areas.

D. Maintain lawns for no less than period stated above, or longer as required to establish
acceptable lawn.

3.8 CLEANUP AND PROTECTION
A. During landscape work, keep pavements clean and work area in an orderly condition.
B. Protect landscape work and materials from damage due to landscape operations, operations

by other contractors and trades, and trespassers.  Maintain protection during installation and
maintenance periods.  Treat, repair, or replace damaged landscape work as directed.

3.9 INSPECTION AND ACCEPTANCE
A. When landscape work is completed, including maintenance, Architect will, upon request,

make an inspection to determine acceptability.
B. When inspected landscape work does not comply with requirements, replace rejected work

and continue specified maintenance until reinspected by Architect and found to be acceptable.
Remove rejected plants and materials promptly from project site.

END OF SECTION
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