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1:  Introduction 
 
What is the Purpose of the Master Plan? 
 
The North Academy Corridor Master 
Plan is intended to guide urban 
development within a planning area 
centered on Academy Avenue, north of 
the existing Sanger city boundary, 
extending to the intersection of 
Academy Avenue and State Route 180 
(Kings Canyon Road). 
 
The annexation and development of this 
corridor was selected by the Sanger City 
Council as one of its top land use goals 
for action.  It is important to note that 
the annexation of these lands is guided 
by a Memorandum of Understanding 
between the City of Sanger and Fresno 
County. 
 
The MOU provides that cities may seek the annexation of lands within its Sphere of Influence 
(SOI), provided they prepare a Master Plan for the imminent development of commercial and 
industrial lands.  In the case of the planning area, Sanger has designated these lands for 
commercial development.  A copy of the MOU is found in Appendix “A”. 
 
 
What Lands Are Affected? 
 
The Master Plan area contains approximately 36 existing parcels containing approximately 367 
acres, as shown in Map 1-1.  This area is situated within Sanger’s existing Sphere of Influence 
boundary, (which was last amended in 2006 to include this and other areas on the north side of 
the City, in an effort to capitalize on the strategic location at the intersection of State Highway 
180 and major north/south roadways of the community).   
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Map 1-1:  Master Plan Project Area 
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How is the Master Plan organized? 
 
The Master Plan is organized into the following chapters: 
 

1. Introduction:  This chapter establishes the basis for the Master Plan and explains why it 
is being prepared and how it will be used. 

2. Existing Conditions:  This chapter explores existing conditions in the planning area, 
including land uses, circulation features, utilities, and opportunities and constraints 

3. Goals, Objectives and Action Plans:  This chapter establishes goals, policies and action 
plans for development that is envisioned for the corridor.  Items to be addressed 
include: 
• Proposed Land Uses 
• Circulation Features 
• Design Guidelines 
• Utilities 
• Financing 

 
 
What About public participation in the planning process? 
 
The City Council directed that the public be involved in the creation of the Master Plan.  Toward 
this objective, the City held a number of workshops, specifically inviting property owners from 
within the planning area, the general public, and the Planning Commission.  The purpose of 
these workshops was to educate the public and planning commission on planning issues within 
the project area, and receive feedback on these issues and give direction moving forward. 
 
 
What is the Master Plan’s relationship to the Sanger General Plan? 
 
The North Academy Corridor Master Plan is considered to be an implementation tool of the 
Sanger General Plan.  While the General Plan lays out generalized development policies, this 
master plan sets forth more specific detailed development rules that will shape future 
development in the planning area. 
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What About Environmental Review? 
 
The City has prepared an Environmental Impact Report (EIR) for the Master Plan, as well as for 
the Sanger General Plan update.  The purpose was to conserve funds and time, since these 
plans were prepared simultaneously. 
 
The purpose of the EIR is to provide City decision-makers (the City Council, Planning 
Commission, staff, etc.) the general public and affected agencies with the environmental 
consequences of implementing the Master Plan.  The EIR also identifies mitigation measures 
that could reduce the impact of the project on the environment. 
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2:  Planning Area Profile 
 
Overview 
 
This chapter profiles existing conditions in the Master Plan area, including: 
 

- Land uses and zoning 
- Agricultural Preserve contracts 
- Circulation features 
- Utilities 
- Environmental Setting 
- Opportunities and Constraints 

 
Land Use 
 
Map 3-1 shows existing land uses in the 285-acre Master Plan boundaries.  The planning area is 
characterized by a number of uses, however the use that occupies the most land is agriculture, 
at 54%.  Vacant land occupies the next largest area at 23 percent.  There are 23 residential 
dwellings known to existing in the area and these occupy about 8% of the planning area. 
 
Acreages for specific uses in the planning area are shown below: 
 

Land Use Acres Percent of Total 

Agriculture 155.1 acres 54% 

Single Family Residential 21.9 8% 

Commercial 13.7 5% 

Public 4.1 1% 

Vacant 65.4 23% 

Rights-of-way 24.9 9% 

Total 285.1 acres  
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Map 2-1:  Existing Land Uses 
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Existing Zoning 
 
The planning area is currently under the jurisdiction of Fresno County, however it is within the 
Sphere of Influence of the City of Sanger.  The Sphere of Influence defines those areas the City 
may annex for future urban development.   
 
The County has zoned most of the land for agriculture (the AE-20 zone), with commercial 
designations for lands at the southwest and southeast corner of the intersection of Highway 
180 and Academy Avenue.  These parcels are zoned C-6 (General Commercial). 
 
Circulation features 
 
There are several existing circulation 
features in the master plan boundary, 
including: 
 
Academy Avenue runs north/south and is 
designated as an Arterial roadway by the 
Sanger General Plan, Circulation Element.  
Within the planning boundary, Academy 
is improved with two travel lanes in each 
direction, along with gravel shoulders and 
a median divider.   
 
South of the planning area, Academy 
travels through the core of Sanger and functions as a major travel corridor.  South of Sanger, 
Academy offers access to the cities of Parlier and Kingsburg, as well as State Highway 99.  
Academy is designated an Arterial roadway by the Circulation Element of the Sanger General 
Plan. 
 
State Highway 180 (Kings Canyon Road) is an east-west State highway that forms the northern 
boundary of the planning area.  This roadway was recently improved to a limited-access 
expressway with four lanes.  The intersection of Highway 180 and Academy Avenue is 
controlled with a traffic signal for traffic in all four directions. 
 
Other existing roadways in the planning area include: 
 
Butler Avenue is an east-west roadway that intersects Academy Avenue about midway 
between the northern city limit and Highway 33.  This is currently a rural roadway with one lane 
in each direction along with gravel shoulders.  Butler Avenue is designated a Collector roadway 
by the Circulation Element of the Sanger General Plan. 
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California Avenue is an east-west roadway at the south end of the planning area.  This roadway 
extends east from Academy Avenue and features one lane in each direction along with gravel 
shoulders.  California Avenue is designated a Minor Arterial roadway by the Circulation Element 
of the Sanger General Plan. 
 
Switch Avenue runs east from Academy 
Avenue along the north side of Fowler Switch 
Canal.  This roadway features one travel lane 
in each direction along with gravel shoulders.  
This street is designated as a Local roadway 
by the Circulation Element. 
 
Other transportation Facilities 
 
The only other circulation facility that exists in 
the planning area is a Class II bike lane that 
runs along both sides of Academy Avenue 
from the northern city limits boundary at California Avenue, to Highway 180 and beyond.  The 
existing Sanger Circulation Element designates other future bike lanes in the planning area, 
along Butler Avenue and California Avenue.  There are currently no improved sidewalks, trails 
or transit stops in the planning area. 
 
Appendix “B” contains a traffic impact analysis report for the Master Plan. 
 
 
Utilities 
 
The planning area currently has a water main that extends north from the city limits boundary 
to about 1,100 feet south of Highway 180.  This line currently serves the Cal Fire headquarters 
located on the east side of Academy. 
 
There is currently no city sewer or storm drain service in the planning area.  All existing homes 
and businesses are served by on-site water and sewer systems.  However, the planning area is 
within the boundaries of Sanger’s master plans for Water, Sewer and Storm Drainage systems.  
These plans identify utilities that will be required to serve this area as well as other areas within 
Sanger’s Sphere of Influence both east and west of the Master Plan boundaries. 
 
Additional information on utilities can be found in Appendix “C” 
 
 
 



City of Sanger 
North Academy Corridor Master Plan 

 
 

2- 5 

Environmental Setting 
 
The planning area is currently mostly rural/agricultural in character.  However there are a 
number of buildings and improvements devoted to various uses in the area, including 
residential, commercial, agricultural and public. 
 
Soils/Geology/Topography 
 
Similar to much of the Sanger region, the Master Plan area is characterized by level terrain, with 
a slight decrease in elevation from east to west.  Geologically, the Sanger area is part of the 
Great Central Valley, with sedimentary deposits originating in the Sierra Nevada mountains.  
There are six soil groups with ten distinct soil types in the planning area, including: 

• Atwater loam 
• Delhi loamy sand 
• Greenfield sandy loam 
• Ramona loam 
• Exeter loam 
• San Joaquin loam 

 
Limitations for urban development range from moderate to severe, generally due to the ability 
of soils to shrink and swell and/or have corrosive characteristics,  These limitations can be 
overcome by a variety of strategies, including soil stabilization, use of special coatings or 
importation of more suitable soil types for foundations or road beds. 
  
 
Agricultural Preserve Contracts 
 
There are currently no Agriculture Preserve 
Contracts applied to land within the master 
plan boundary.  However, there is a contract on 
land immediately adjacent to the east side of 
the master plan.  Agriculture preserve contracts 
are a legal mechanism by which property 
owners may obtain a reduced property tax rate 
in exchange for maintaining the property in 
agricultural use.   
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Flooding/Waterways 
 
According to flood zone maps prepared by the 
Federal Emergency Management Agency (FEMA) 
all areas of the master plan are outside the 100-
year and 500-year flood boundaries.  The nearest 
areas subject to flooding are located to the 
south, south of Church Avenue along the east 
side of the railroad track.  The raised bed of the 
railroad track tends to form a barrier to the 
movement of flood waters flowing from east to 
west. 
 
A major hydrological feature of the planning area 
is the Fowler Switch Canal.  This channel delivers irrigation water from the Kings River and 
distributes it to farms across central Fresno County.  This canal traverses the southern portion 
of the planning area in a northeast to southwest direction.  Switch Avenue runs parallel along 
the north side of the canal.  The canal presents a potential open space opportunity, as the City 
could develop an open space corridor along the sides of the channel.  This opportunity is 
explored further in Chapter 3. 
 
 
 
Wildlife and Vegetation 
 
The distribution of native wildlife and vegetation has been significantly modified in the master 
plan area with the establishment of agricultural and urban uses over the past century.  No rare 
or endangered species of plant or animals are known to inhabit the planning area, though some 
animals may occasionally travel through the area.  It is possible that the Fowler Switch Canal 
acts as a transportation corridor for some animals.  The nearest area with significant natural 
vegation is the bottoms of the Kings River, about 1-1/4 mile southeast of the Master Plan area.  
The river bottom features stands of oak trees, willows and other riparian vegetation supported 
by the river. 
 
 
Archaeological Features 
 
Similar to native plants and wildlife it is unlikely that any significant archaeological sites are 
located in the Master Plan area due to past and present use for intensive agriculture and urban 
activities.  While the likelihood of archaeological features is low, there is always the possibility 
that buried artifacts exist.  State law requires that such artifacts be preserved in the event they 
are discovered. 
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Noise 
 
The major source of noise in the master plan area is from traffic moving along area roadways, in 
particular State Highway 180 and Academy Avenue.  Other noise sources result from 
agricultural operations (such as tractors plowing and harvesting) as well as occasional trains 
along the San Joaquin Valley Railroad, southwest of the planning boundaries.  In general, there 
are no noise sources that are uncharacteristic of the Sanger area as a whole. 
 
 
Opportunities and Constraints 
 
It is important to identify opportunities and constraints to urban development in the planning 
area, as these can help to ground planning efforts in reality, and shape policies that the City will 
apply.   
 
Opportunities and constraints for urban development in the planning area include the 
following: 
 
Opportunities: 
 

- Open, level areas mostly free of development 
- Absence of agricultural preserve contracts 
- Good street and highway access 
- Utilities can easily be extended 
- Existing water main under Academy Avenue 

 
Constraints: 
 

- Existing residences 
- Existing commercial uses 
- Lack of existing infrastructure (primarily sewer service) 
- Expense of extending utilities and making street improvements 
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3. Goals, Objectives and Implementation 
 
This chapter of the Master Plan establishes 
goals, objectives and action plans that the City 
will follow in developing the Master Plan area. 
 
Goals are overall direction-setting expressions 
of the Master Plan’s intent.  They represent an 
ideal end condition expected in the planning 
area, such as “Establish an attractive entrance 
to Sanger along North Academy Avenue”. 
 
An objective is a specific end condition or state 
that is an intermediate step toward attaining a 
goal.  For the preceding goal, an objective might be “Establish a landscape theme for the 
Academy corridor”. 
 
An action plan is a program that will be utilized to achieve goals and objectives.  For the 
preceding objective, an action plan might be “Contract with a consultant to prepare a 
landscaping plan for the Academy corridor” 
 
Goals and Objectives are established pertaining to several key issues, including: 
 

- Land Use 
- Circulation/Transportation 
- Utilities 
- Design Guidelines and Site Planning 
- Streetscape/Public Facilities 
- Financing/Implementation 

 
Overall Planning Goals 
 
The following overarching goals are established to provide guidance in the implementation of 
the North Academy Corridor Master Plan: 
 

• Recognize the planning area’s unique position in Sanger as a gateway to the community. 
 
• Identify opportunities and constraints that will affect implementation of the Master 

Plan. 
 
• Facilitate a land use pattern that is as free as possible from conflicts and which 

establishes uses that are complementary to one another. 
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• Work with property owners, businesses and residents to implement the Master Plan. 
 
• Promote the development of uses that will create an engaging entrance to Sanger, while 

at the same time, not threatening the existing commercial uses and buildings in the 
downtown and other commercial areas. 

 
• Encourage public and private investment in the Master Plan area. 

 
• Enhance the community’s entryways in the Master Plan area. 

 
• Protect viable uses that exist in the planning area. 
 
• Provide for safe and effective circulation for all travel modes in the planning area, 

including automobile, truck, bicycle, transit and pedestrians. 
 
The following sections identify goals, objectives and action plans pertaining to specific issues of 
the Master Plan. 
 
ISSUE ONE:  Land Use 
 
While the planning area is predominately rural in nature today, it lies within Sanger’s Sphere of 
Influence and both the Master Plan and the Sanger General Plan designate the area for urban 
development.  In fact, the Sanger General Plan has designated this area for urban uses since 
2006.   
 
Under the terms of the Memorandum of Understanding between the City of Sanger and Fresno 
County governing annexations, this Master Plan is limited to designating the area for 
commercial and/or industrial development. 
 
Goals and Objectives 
 
1. Establish land use designations for the master Plan area that provide for a full range of 

appropriate uses. 
 

a. The Master Plan designates several land use categories below.  The sites will be pre-
zoned with City zoning designations that are consistent with the land use categories. 

 
The master Plan designates the area with several land use categories:  Highway Commercial”, 
“General Commercial” “Retail Mixed Use” and “Public Facilities” (see Map 3-1).  Descriptions of 
these designations are as follows: 
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Map 3-1:  Proposed Land Uses 
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General Commercial 
 
The “General Commercial” designation 
typically allows for shopping centers, retail 
uses, offices and related uses, at appropriate 
locations.  The Plan designates 
approximately 169± acres with the General 
Commercial category. 
 
Zoning Designations:   
 

- C-4 (General Commercial) 
- C-M (Commercial and Light 

Manufacturing) 
 
Off-Site Requirements 
 
Development shall be required to connect to City water, sewer and storm drain facilities.  
Development shall be required to install paved streets, curbs, gutters, sidewalks, street lamps 
and other facilities as required by the City Engineer. 
 
On-Site Requirements 
 
New development will comply with requirements of the Sanger Zoning Ordinance and Sanger 
Design Guidelines, as appropriate, and include attractive buildings and landscaping, parking 
areas, lighting, and screened storage areas.  In order to facilitate walking, pedestrian circulation 
shall be considered as an important design element of this type of development. 
 
Highway Commercial 
 
This designation is intended to provide for 
well-designed commercial development that 
provides services to travelers around the 
interchange of Highway 180 and Academy 
Avenue.  Uses such as lodging, restaurants, 
service stations, and specific retail uses are 
emphasized.  Approximately 70± acres are 
designated with the Highway Commercial 
designation. 
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Zoning Designations:   
 

- C-5 (Highway Commercial).  This will be a new zone district for Sanger (that needs to be 
drafted and adopted). 

 
Off-Site Requirements 
 
Development shall be required to connect to City water, sewer and storm drain facilities, 
however, in some cases on-site water and sewer systems will be considered if the distance to 
the municipal system is significant.  Development would then be required to connect to the City 
system at such time in the future when the system is reasonably close.   Development shall also 
be required to install paved streets, curbs, gutters, sidewalks, street lamps and other facilities 
as required by the City Engineer. 
 
On-Site Requirements 
 
New development will comply with requirements of the Sanger Zoning Ordinance and Sanger 
Design Guidelines, as appropriate, and include attractive buildings and significant landscaping, 
parking areas, lighting, and screened storage areas.  The City will also require the use of 
monument-style signs that combine businesses (to prevent a "forest" of pole signs). 
 
 
Retail Mixed Use 
 
The retail mixed-use designation is 
intended to build in flexibility for 
future projects to meet the 
changing needs of the City and the 
marketplace.  It is proposed to be 
applied to land along the north 
Academy Avenue corridor and 
other selected locations in the 
northern part of the community.  It 
could also be applied to other 
locations in the City depending on requests from property owners. 
 
This land use will allow for a mix of uses, both vertical and horizontal, that accompany larger 
regional retail centers and lifestyle centers.  Included in this are entertainment uses, hotel and 
other community facilities.  The primary land use shall be any of the proposed six commercial 
categories.  Secondary uses could be residential or light industrial, but not to exceed 45 percent 
of a given parcel (or contiguous parcels).  



City of Sanger 
North Academy Corridor Master Plan 

 
 

3- 6 

 
Zoning 
 
RMU.  This zone is to be adopted. 
 
Off-Site Requirements 
 
Development shall be required to connect to City water, sewer and storm drain facilities.  
Development shall be required to install paved streets, curbs, gutters, sidewalks, street lamps 
and other facilities as required by the City Engineer. 
 
On-Site Requirements 
 
New development will comply with requirements of the Sanger Zoning Ordinance and Sanger 
Design Guidelines, as appropriate, and include attractive buildings and landscaping, parking 
areas, lighting, and screened storage areas.  In order to facilitate walking, pedestrian circulation 
shall be considered as an important design element of this type of development.  Residential 
development would be permitted to standards of the RM-1.5 or RM-2.5 zone. 
 
 
Public Facilities  
 
This designation is reserved for facilities that are 
operated by public agencies.  Within the Master 
Plan boundaries this includes the Cal Fire station 
and two planned stormwater ponding basins.  
Approximately 14 acres of land are designated 
“Public Facilities”. 
 
Zoning Designations: 
 
RSC (Resource, Schools and Conservation) 
 
Off-Site Requirements 
 
As appropriate, development shall be required to connect to City water, sewer and storm drain 
facilities.  Development shall be required to install paved streets, curbs, gutters, sidewalks, 
street lamps and other facilities as required by the City Engineer. 
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On-Site Requirements 
 
Depending on the use, new development will be landscaped, parking lots (where required) will 
be constructed off-street and will be landscaped, and new uses shall undergo site plan review. 
 
 
What About Existing Uses? 
 
While agricultural uses dominate the planning area at the present time, there are a number of 
existing residential dwellings as well as several commercial uses and one public use (the Cal Fire 
station).  As the plan proposes to designate most of the area with commercial land use 
designations (which will result in commercial zoning to be applied) all existing dwellings would 
potentially become legally non-conforming uses.  Under planning law, this means that such 
uses could continue to exist but could not be expanded.  For example, an existing house could 
not have a room added, or a swimming pool installed – because the site is now zoned for 
commercial use.  This could have negative impacts on those homeowners residing in the master 
plan area. 
 
Goals and Objectives 
 
1. Ensure that existing residential uses are not negatively impacted by adoption of the Master 

Plan. 
 

a. Amend the zoning ordinance to specify that existing, legally-conforming residential 
dwellings within the Master Plan area shall not be considered to be non-conforming 
uses.  Any expansion or modification of a dwelling that existed upon its annexation into 
the City of Sanger may occur as a permitted use under the appropriate residential zone 
(e.g. the R-1 zone).  However, new dwellings will not be permitted in the planning area. 

 
What About Land Within the Future Highway 180/Academy interchange? 
 
Caltrans has adopted a preliminary layout for a future freeway interchange at the intersection 
of Highway 180 and Academy Avenue (see Figure 3-2).  While this layout is preliminary, the City 
does not want to authorize development to occur within the boundaries of the interchange – as 
such development would need to be removed for construction of the interchange. 
 
Goals and Objectives 
 
1. Coordinate with Caltrans on the extent of a future interchange at the intersection of State 

Highway 180 and Academy Avenue. 
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a. Prohibit new land uses within the footprint of any planned interchange. 
 

Figure 3-1:  Preliminary Interchange Layout 
 

 
 

Source:  California Department of Transportation, 2017 
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ISSUE TWO:  Circulation 
 
Transportation will be an critical part of development of the Master Plan area.  With the 
volume of development that is envisioned, it will be important to establish a safe and effective 
transportation network.  While circulation for motor vehicles (cars and trucks) will be most 
prominent, it is important to also plan for alternative transportation needs, including bicyclists, 
pedestrians and transit.  The following establishes goals and objectives for the planning area: 
 
Goals and Objectives 
 
1. Maintain a circulation network of arterial, collector, local streets, as well as bike lanes, 

sidewalks and transit stops that will meet projected circulation needs of the planning area. 
 

a. The Master Plan includes a map that designates existing and future circulation 
improvements (see Map 3-2). 

 
2. The City will adopt plan lines as needed for future roadways in the master plan area. 
 

a. The City Engineer will determine whether plan lines are required and work to 
implement them. 

 
3. Designate funding for circulation improvements in Sanger’s Capital Improvement Program, 

as appropriate. 
 

a. The City shall ensure that funding for circulation improvements is included in the Capital 
Improvements program, as appropriate. 

 
4. Minimize the number of driveways along Academy Avenue 
 

a. Through the Site Plan Review process, the City will ensure the number of driveways 
along Academy Avenue is minimized. 

 
5. Consider traffic calming mechanisms on roadways, including roundabouts instead of traffic 

signals. 
 

a. Through the Site Plan Review process, and capital improvements plan process, the City 
will work to establish traffic calming mechanisms in appropriate portions of the planning 
area. 

 
6. Coordinate with Caltrans on future development of a freeway interchange at the 

intersection of State Route 180 and Academy Avenue. 
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Map 3-2:  Proposed Circulation Features 
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a. The City will maintain communication with Caltrans on an ongoing basis regarding a 

future interchange. 
 
7. Developments should feature vehicular (and pedestrian/bicycle) connections to adjacent 

properties so that persons are not forced onto Academy Avenue to make simple connecting 
trips. 

 
a. All site plans shall be designed to promote mulit-modal connectivity to adjacent 

properties to reduce use of Academy Avenue when feasible. 
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ISSUE THREE:  Utilities 
 
Future commercial development that is proposed in the planning area will require services, 
including water, sewer and storm drain systems.  Other services are provided by private utilities 
and will include electricity, natural gas, telephone and internet.  This plan focuses on those 
utilities that are provided by the City of Sanger. 
 
The City Engineer has prepared a list and maps of improvements that will be needed to serve 
development in the planning area, along with cost estimates for each (see Appendix C).  Key 
improvements that are identified for each system include: 
 
Water 
 

- A new municipal well is required to serve the project area.  This is Well #28 – identified 
in the existing Sanger Water Service Master Plan 

- 12 inch water mains on east-west alignments, generally at ½ mile increments 
- Extension of the existing Academy Avenue water line north with a 12-inch main to 

Highway 180 
- New 8-inch water mains, generally along ¼ mile increments throughout the plan area 

(south to north and east to west). 
 
Sewer 
 

- Connection to the existing Eastside Interceptor line along the Quality Avenue alignment, 
and extension of an 18-inch sewer main in Quality north to Church Avenue 

- An 18-inch sewer main in California Avenue between Quality and the Harrison Avenue 
alignment 

- A fifteen inch line in California Avenue between the Harrison Avenue alignment and 
Academy Avenue. 

- An 8-inch line in California Avenue between Academy and the westerly Plan Area 
boundary.  

- A 15-inch line in Academy Avenue between California Avenue and the Woods Avenue 
alignment. 

- A 12-inch line in Academy Avenue between the Woods Avenue alignment and State 
Route 180.  

- A 10-inch line along the Woods Avenue alignment within the Plan Area boundary. 
- A 10-inch line in Butler Avenue within the Plan Area boundary. 
- A 10-inch line along the Sierra Avenue alignment within the Plan Area boundary. An 

extension of a 24-inch line in Newmark Avenue from North Avenue south to Muscat 
Avenue (the “Newmark Extension”) is assumed at this point to be necessary at initial 
development due to the existing North Avenue trunk main being at full capacity, but 
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flow metering on the North Avenue trunk main may provide data to determine that the 
Newmark Extension may be deferred to a later phase of development of the Plan Area. 
This flow metering is expected to be completed prior to development of any properties 
within the Plan Area.  

- Expansion of capacity of the existing sewer lift station near Annadale and Newmark 
Avenues. 
 

Storm Drainage 
 

- Retension basins on the east and west sides of the Master Plan area, as well as partial 
expansion of a master-planned stormwater basin south of California Avenue west of the 
Harrison Avenue alignment. 

- Mains and other lines identified on Exhibit SD-2 and SD-3 of the Utilities analysis in 
Appendix C. 

 
Estimated costs for water, sewer and storm drain systems needed to serve the Master Plan 
area are: 
 
Water system:  $8,320,000 
Wastewater:  $6,950,000 
Storm Drainage:  $8,220,000 
 
Total:  $22,910,000 
 
Issue #6 of this Master Plan identifies potential funding mechanisms that could be used to pay 
for needed infrastructure improvements in the planning area. 
 
 
Goals and Objectives 
 
1. New development in the planning area shall be connected to city utilities, including water, 

sewer and storm drain systems. 
 
a. Through the Site Plan Review process, the City will ensure that new developments install 

utilities. 
 
2. For development occurring at the interchange of Highway 180 and Academy Avenue, 

consider allowing the installation of temporary on-site septic systems and on-site storm 
drainage facilities.  When City sewer is extended to this area such systems would be 
abandoned and the project would connect to City utilities. 
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a. When use of temporary on-site septic systems or on-site storm drainage facilities are 
warranted for development at the interchange of Highway 180 and Academy Avenue, 
such development shall enter into an agreement requiring the use to connect to City 
utilities once they are reasonably available. 
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ISSUE FOUR:  Design Guidelines and Site Planning 
 
The master plan corridor is the major gateway to Sanger.  The City has determined that it is 
desirous to adopt design guidelines to shape development that reflects positively on the City 
and that creates a sense of place.  In considering the idea of “sense of place”, the Planning 
Commission determined that architectural styles that are native and historic to the San Joaquin 
Valley and California should be emphasized.  In addition, styles that reflect Sanger’s historic ties 
to the mountains, logging, the railroad and agriculture should be considered.  At the same time, 
the City should exercise some degree of flexibility with respect to design guidelines. 
 
Goals and Objectives 
 
1. Develop a suite of architectural design and site planning guidelines that will be applied to 

development that occurs in the master plan area. 
 

a. Encourage and emphasize architectural styles that create a “sense of place” and reflect 
the history of Sanger, the San Joaquin Valley and California, including: 

 
• Mediterranean 
• Mission/Spanish 
• Western false-front 
• Mountain 

 
These styles and components of design are shown in Figure 3-2.  Other styles may be 
considered as long as they meet the intent of the Master Plan, which is to create a 
unique and memorable environment.  The following exhibits are essentially a “menu” of 
design strategies for each particular style and contain elements (as appropriate) related 
to common building components, including: 
 
• Form and mass 
• Roof 
• Eaves/Overhangs 
• Doors 
• Windows 
• Wall Materials 
• Other 
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Figure 3-2:  Architectural Design Guidelines:  Mediterranean 
 
 

 
 

 
 

Façade: 
Simple geometry and shapes, with primary façade 
flanked by secondary or “junior” facades; terminate 
end of facades with “tower” elements to add per-
ceived depth to façade volumes 
 
Roof features: 
Spanish S tile on 6:12 or steeper plane, exposed raf-
ters supported on exposed timber and knee braces. 
 
Finishes: 
Smooth finish cement plaster (stucco, no sand fin-
ish), white or light color, with feature colors at tar-
geted portions for sharp overall composition and 
consistency. Exposed lumber and framing: opaque  
dark walnut stain. 
 
Ornament: 
Simple geometry accents and shapes consistent 
with style; either applied or inset into plaster. 
Light fixtures: black iron style commercial duty 
fixtures in either lantern or wall sconce, compli-
menting building geometry or historical reference. 

Spanish S tile 

Timber brackets, 
braces, and 
beams 

Arch top openings and 
accents (not round top) 

Plaster ornaments in 
simple shapes 

Smooth plaster 
finish, simple 

detailing 

Mediterranean  
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Figure 3-3:  Architectural Design Guidelines:  Mission/Spanish 
 

 
 
 
 

Façade: 
Signature of style is curve-top and sculpted para-
pets; primary façade flanked by secondary or 
“junior” facades, return parapet walls to add per-
ceived depth to façade volumes 
 
Roof features: 
Horizontal roof projected over walkways, of ex-
posed wood rafters supported by timber beams 
 
Finishes: 
Adobe-look cement plaster (stucco; no sand finish), 
white or light color, with feature colors at targeted 
portions for sharp overall composition and consis-
tency. Exposed lumber and framing: opaque dark 
walnut stain. 
 
Ornament: 
Simple geometry accents and shapes consistent 
with style; either applied or inset into plaster. 
Glazed tile accents and “broaches.” 
Light fixtures: black iron style commercial duty 
fixtures in either lantern or wall sconce, compli-
menting building geometry or historical reference. 

Curve-top sculpted parapets, 
adobe-look plaster 

Round top plaster 
features and banding 

Heavy timber 
beams and supports 

Glazed tile features, 
mosaic tile “broaches” 

Mission 
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Figure 3-4:  Architectural Design Guidelines:  Western False Front/Plank and Beam 
 

 
 
 
 
 

Façade: 
Wood frame and wood siding vocabulary 
echoing early 20th century developments. 
Siding set in alternating directions bounded by 
board trim. Volumes articulated with timber brack-
ets, braces, and exposed framing lumber. 
 
Roof features: 
Shingle or shake-look roofing on 4:12-or-greater 
slope gable roofs, exposed rafter tails, timber brack-
ets supporting eaves. 
 
Finishes: 
Painted finishes, with three-color theme. 
 
Ornament: 
Faux (false) upstairs windows with balconies, lou-
ver vents, ornamental lumber and timber connec-
tors, blade signs. 
Lighting: porcelain-metal “dish” fixtures on goose-
neck arms. 

Plank and Beam 

Wood siding with alternating 
direction 

4 x 8 timber 
bracket at eaves 

6 x 6 post columns 
with 4 x braces 

Faux (false) upstairs 
windows with balcony 

Shingle or shake-
look roofing 

Exposed rafters 
2 x 10 fascia with 

sculpted tail 
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Figure 3-5:  Architectural Design Guidelines:  Mountain Style 
 

 
 

Unenclosed open-gable roof structures, 
exposed metal connectors 

Smooth plaster 
finish, simple 

detailing 

Mountain Timber 

Façade: 
Simple gable shapes framed with large timber and 
log members are the signature of this theme. Em-
phasizes wood finishes. The character is enhanced 
with the use of river rock features. 
 
Roof features: 
Open-web timber trusses, peeled log “rafters” fram-
ing, underside of sloping roof decks exposed to 
view, 6:12 slopes. Shingle roofing or standing seam 
metal roofs. 
 
Finishes: 
Exposed lumber finished with clear stains to show 
wood grains. Plank or horizontal siding and board 
trims. Painted or coated finishes used sparingly to 
contrast natural wood look. Roofing colors can be 
used to create a distinct look apart from other 
neighboring structures.  
 
Ornament: 
Decorative features to be used with discretion to 
maintain honest look. Primary ornament consists of 
black iron or oil-rubbed steel brackets connecting 
structural members.  
Oversize black-iron or oil-rubbed steel patch hinges 
at doors and window shutters, with simple geome-
tries. 
Light fixtures: simple geometry black iron style 
commercial duty fixtures in either lantern or wall 
sconce, complimenting building geometry or histor-
ical reference. Utilize carefully placed spots and 
floods for night illumination 
Other enhancements: faux black stove-pipe chim-
ney on roof. Wood decking. 

Peeled log carrying 
members, 
Heavy wood timber  
framing 

River rock features:  
column bases, wall 
accents 
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Site Planning 
 
Good site planning is just as important as good architectural design, to ensure that new 
development functions well and is attractive in this, the main gateway to Sanger.  The presence 
of large, undeveloped parcels in the planning area presents the opportunity for 
comprehesively-designed developments.   
 
Goals and Objectives 
 
1. Ensure that future commercial development is designed in a well-though-out fashion that 

implements the following design elements: 
 

• An attractive interplay of buildings, landscaping and parking areas. 
• Site frontages should not be dominated by large expanses of parking lots.  Parking areas 

should be broken up by landscaping and buildings, to the extent practical. 
• Developments should feature pedestrian elements, such as wide walkways, plazas with 

outdoor furniture, fountains and statuary, and walkways that connect separate 
buildings. 

• Parking areas shall be heavily landscaped, including tree coverage that achieves 40% 
shading within fifteen years. 

• Main drive aisles should feature islands that divide opposing traffic and break up 
otherwise large expanses of pavement. 

• Developments should feature vehicular and pedestrian connections to adjacent 
properties, including future residential development to the east and west of Academy 
Avenue. 

 
Examples of the foregoing design strategies are demonstrated in the following illustrations. 

 
a. The City Planner will ensure the foregoing design elements are implemented through 

the Site Plan Review process. 
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Figure 3-6:  Large Lot Commercial Site Planning 
 
Avoid large expanses of parking lot.  Parking areas should be screened with smaller buildings 
set forward toward the street 
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Figure 3-7:  Parking Lot Design Strategies 
 
Where screening of the parking lot as previously illustrated is not possible, as many pedestrian 
amenities should be included in the parking lot and building exterior as possible.  The graphic 
below illustrates various elements that should be considered, including 
 
1. Shade trees and landscaping. 
2. Parking lot pathways, shaded with trellises 
3. Store front pedestrian areas with seating 
4. Fountains and statuary 
5. Effective pedestrian connections with 

adjoining properties.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 

Parking Lot Trellis over 
pedestrian walkway.  This feature 
visually “breaks up” the expanse 
of parking lot and provides an 
attractive pedestrian feature 
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Figure 3-8:  Corner Site Design 
 
The following diagrams illustrate a preferred design strategy for a corner-lot location.  Desirable 
design strategies include: 
 
1. Situate buildings against the 

street corner with parking to the 
rear. 

2. To the extent practical, buildings 
should feature large display 
windows and entrances along the 
street sidewalk. 

3. Provide a pedestrian plaza at the 
corner. 

4. Establish pedestrian connections 
from the parking lot to the street. 

5. Pedestrian walkways through 
parking lots should be maximized. 
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ISSUE FIVE:  Streetscape/Public Facilities 
 
The Master Plan contains the main entrance to Sanger – Academy Avenue, a four lane arterial 
that proceeds south from State Highway 180 into the City limits. 
 
The desired image of the streetscape is one that makes a statement and connotes a sense of 
place.  Sanger is along State Highway 180 – the main entrance to Kings Canyon National Park, as 
well as Sequoia National Park and the Sequoia National Forest – important mountain 
recreational areas of the central Sierra Nevada.  Motorists traveling to the mountains could be 
attracted to visit and shop in the City by a strong attractive design theme that relates to the 
mountains, agriculture and Sanger’s history as a railroad town. 
 
Goals and Objectives: 
 
1. Establish a memorable streetscape along the Academy Avenue corridor that includes 

attractive landscaping and streetscape elements, including street trees, theme street lamps, 
bike paths, ranch-style fencing and theme street signs, among others. 

 
a. Development design within the Academy Avenue corridor in the Master Plan area shall 

include attractive landscaping and streetscape elements consistent with the design 
elements of the Master Plan.These elements are illustrated below. 

 
b. Traffic signal posts and support arms shall be painted gloss black.  All other traffic sign 

posts shall be painted gloss black.  The Public Works Director shall ensure 
implementation of this goal. 

 
Figure 3-9:  Welcome arch over Academy Avenue. 

 
 

 

· -----~.----.-"'-------
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Figure 3-10:  Academy Avenue Streetscape Elements Cross-Section Drawings 
 

 
 
 

Figure 3-11:  Cross Section View 
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Figure 3-12:   Streetscape Elements 
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ISSUE SIX:  FINANCING/IMPLEMENTATION 
 
The cost to develop urban uses in the Master Plan area will be borne primarily by private 
developers, with support by the City.  Key expenses will be related to the installation of 
infrastructure – water, sewer and storm drain lines and appurtenances, as well as support 
infrastructure like street lamps, signage and landscaping, among others.   
 
There are a number of options for how improvements can be financed, including a “pay as you 
go” option (wherein developers install those items required to serve their projects) to 
establishment of some type of financing district, where property owners throughout the 
Master Plan area are assessed to pay for improvements that are required to serve development 
occurring in the planning area.  The costs to serve development, along with an overview of 
financing mechanisms are discussed below, along with goals and objectives. 
 
Goals and Objectives: 
 

1. Provide clear implementation strategies and actions to ensure development in the 
Master Plan Area occurs in an efficient and orderly manner. 

 
a. Identify the infrastructure that must be constructed to match development as it 

progresses.   
b. Provide a Phasing Plan to direct development in logical increments.  
c. Identify policies and/or timing, if required, to ensure that backbone infrastructure 

and public facility improvements will support the associated development in 
compliance with City policies and standards. 

d. Identify funding for the installation of needed backbone infrastructure. 
e. Identify funding for the delivery of ongoing public services for the Master Plan Area.  

 
Development in the Master Plan Area will likely require the construction of public facility 
improvements; these improvements will be funded by a variety of mechanisms. Financing 
methods may include, but are not limited to, the mechanisms outlined in this section.  

Estimated Utility Improvement Costs 

The City prepared cost estimates to connect the Master Plan Area to existing sewer, water, and 
drainage infrastructure systems.  By buildout, the Master Plan Area will require approximately 
$28.2 million in backbone improvements.  Phase 1 improvements have not been identified yet, 
as they will depend on the location of new development.  Backbone improvements include 
sewer distribution lines, lift station upgrades, water distribution lines, a new well, retention 
basins, storm drains, curbs, median and frontage landscaping, striping, and signage.  Table 3-1, 
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below, summarizes these costs by category.   Appendix C contains cost estimates for utility and 
street improvements.   
 
Depending on the location of initial development within the Master Plan Area, some or all of 
these improvements will be required; additional analysis would be needed to determine the 
ability for temporary and/or on-site sewer, water, and/or drainage improvements that could 
serve a certain level of new development.  
 

Table 3-1:  Utility Improvement Costs 
 

Utility Improvement Costs 

Category Amount 
Wastewater Collection [1] $6,950,000 

Water Service [2] $8,440,000 

Storm Drainage Improvements [3] $7,520,000 

Street Improvements [4] $5,460,000 

Total $28,370,000 
[1] Includes pipelines, pump replacement at Newmark 
Lift Station, and associated appurtenances. 

[2] Includes pipelines, Well #28 construction, bore and 
jack, and associated appurtenances. 

[3] Includes pipelines, basin construction, land value of 
proposed basins, and associated appurtenances. 

[4] Includes curbs, median and frontage landscaping, 
striping, and signage.  Excludes concrete curb & gutter, 
decorative streetlights, and pedestrian trail. 

Estimated Annual Maintenance Costs and Revenues 

A fiscal analysis prepared under separate cover projected the annual impact of the Plan Area’s 
development on the City’s General Fund budget at the completion of Phase 1 and Project 
Buildout.  The analysis concludes that new development, entirely non-residential in character, 
generates far more revenues than cost for the City’s General Fund.  Net revenues are produced 
largely because non-residential development generates more property tax, sales tax, and hotel 
tax revenues relative to the cost of providing public services to daytime workers.   

Existing Revenue Sources 

City Impact Fee Credits 
The City of Sanger has established a series of development impact fees that can help fund 
major capital improvements for the Master Plan Area.  New development in the Master Plan 
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Area will participate in these fee programs to help fund a proportionate share of facilities.  To 
the extent that the developer is responsible for constructing or financing improvements that 
are within the City’s existing fee program, he/she may be eligible for credits and/or 
reimbursements.  For sewer and water fees, most, though not all, improvements would be 
eligible for credits and/or reimbursements; 8-inch lines or smaller are excluded from the capital 
improvement program of these existing fee programs.  For traffic fees, median improvements 
would be creditable.   
 
Table 3-2, provides a preliminary estimate of development impact fee revenues based on 
existing (2018) fee rates for Phase 1 and Project Buildout; a portion of these revenues may be 
available as credits against the cost of Master Plan Area improvements.  As this figure 
illustrates, Phase 1 development is expected to generate only a small fraction of revenues 
needed to construct required backbone infrastructure.   

Other Agency Fees 
 
In addition to City fee programs, a number of other public agencies serving the Master Plan 
Area have established fees that may have capital improvement projects designed to serve the 
Master Plan Area.  For example, new development will pay Sanger Joint Unified School District 
fees; while no school improvements are included within the Master Plan Area, new 
development will still generate fees for needed facilities in the larger community.  To the extent 
that new development in the Master Plan area is served by these agencies, new development 
will pay the appropriate zonal fee(s).  Project revenues from school fees are shown in Table 3-2. 
 

Table 3-2:  Development Impact Fee Estimates 
     

Phase 1 & Buildout Development Impact Fee Rev. Estimate 

Item 

Fee Revenue (2018$) 
 Phase 1 (through 

2040) [1], [3] 
Buildout 

[2], [3] 

   Development Acres 26.5 241.6 
   Fee Category 

Sanitary Sewer #2 (Collection) New Growth Area $62,249 $567,518 

Sanitary Sewer #2 (Treatment) New Growth Area $187,143 $1,706,179 

Water $149,460 $1,362,624 

Storm Drainage #DR-2 $210,039 $1,914,922 

Traffic $594,263 $5,417,880 

Subtotal City $1,203,153 $10,969,123 
Recreation $80,468 $664,731 

School $204,826 $1,692,042 
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Public Safety Facilities: Police $75,711 $690,251 

Public Safety Facilities: Fire $125,001 $1,139,627 

Solid Waste Major Facilities $65,190 $594,336 

Total $1,754,348 $15,750,110 
[1] Includes Hwy Retail (5.5 acres), General Retail (16.6) acres, Office (2.0 acres), and Hotel 
(est. 2.4 acres). 
[2] Includes Hwy Retail (70.0 acres), General Retail (167.2 acres), Office (2.0 acres), and Hotel 
(est. 2.4 acres). 
[3] Revenues estimated presumes that Hwy Retail, General Retail, Office and Hotel will be 
treated as commercial. 
Source: City of Sanger Impact and Improvement Fees, Effective August 21, 2007 and still in 
effect during 2018; Sanger Unified School District Staff, May 2018; New Economics & Advisory 
Staff. 

General Fund 

Another potential funding source for necessary improvements is the City’s General Fund, in 
which the City collects several revenues from sources such as property taxes, sales tax, etc.  The 
General Fund can be used for a variety of purposes, and the City would need to consider 
whether using General Fund monies on capital improvements needed for the Project is 
appropriate.   

A fiscal analysis prepared for the Master Plan area shows that property and sales tax revenue 
generated by new development into the City’s General Fund will exceed the cost to provide 
existing levels of service for public safety, road maintenance, and other needed services.  Such 
surpluses, when they occur, could be utilized to help repay any monies previously expended to 
advance fund capital improvements.   
 
New Funding Sources 
 
Special Financing District 
 
The Master Plan Area may also develop a Special Financing District to fund improvements that 
are not included in existing fee programs.  The district might fund, for example, arterial and 
collector roads, transit, trunk sewer and water lines, drainage facilities, and other public 
facilities. The Special Financing District (SFD) could be developed as a publicly-administered fee 
program or a community facilities district.   

Community Facilities District(s)      

Another funding and/or financing mechanism that may be utilized to help fund the construction 
and/or acquisition of backbone infrastructure and facilities within the Plan Area are Community 
Facilities Districts (CFDs).  The 1982 Mello-Roos Community Facilities Act enables cities and 
other entities to establish a CFD to fund various facilities and services.  The proceeds of the 
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Mello-Roos special tax can be used for direct funding of facility construction, acquisition and/or 
to pay off bonds.  A market analysis prepared under separate cover indicates that new 
development will likely occur at a modest absorption rate in the Master Plan Area.  As such, a 
CFD would generate funds on a “pay as you go” basis instead of leveraging special tax rates to 
issue an infrastructure bond.     
 
One or more CFD’s for Services can also be established for maintenance of certain facilities that 
provide special benefit to the Master Plan Area.   Such facilities may include landscape 
corridors, medians, open space, bike paths/trails, detention/retention facilities, etc.   The CFD 
for Services may be used to fund governmental services that benefit users within the Master 
Plan Area, including law enforcement and fire services, to the extent that service levels exceed 
current levels. 

Landscape and Lighting Assessment District   

A Landscape and Lighting Assessment District (LLD) is a similar financing mechanism to a CFD 
for services.   This mechanism may be established, and through annual assessments to property 
owners, would create a fund to maintain public facilities within the Plan Area.  These facilities 
could include landscape corridors, medians, open space areas, parks and linear parkways, 
pedestrian and bike trails, storm water facilities and street lights. 

Developer Financing 

Direct developer/merchant builder funding may be used to provide upfront financing of 
backbone improvements.  To the extent that a gap exists between the cost of facilities and 
other revenue sources, developer funding would also be the ultimate funding source.     

As new development occurs, a subset of the Backbone infrastructure improvements identified 
by the City will be required.  Initially, some new development may be able to proceed with 
temporary, onsite, and/or a small portion of sewer, water, and/or drainage infrastructure.  
Temporary and/or onsite improvements are not part of the City’s existing fee programs and 
would not be eligible for fee credits/reimbursements; these improvements may be permitted 
by the City (depending on the location of new development).  Nonetheless, this new 
development would still be expected to pay the full level of development impact fees in order 
to help generate funding for future backbone infrastructure.   
 
At some point (to be determined by the City) and/or for new development in certain locations, 
Backbone infrastructure improvements will be needed to connect new development to existing 
utility systems.  In these cases, developers may be required to provide up-front funding for 
and/or install needed infrastructure.  Developers will be eligible for credits against their fee 
obligation for eligible facilities.  Should a developer construct more than the project’s 
proportionate share of infrastructure improvements, future reimbursements would be owed; 
development impact fees collected from subsequent development in the Master Plan Area 
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would be used to reimburse initial developers.  The timing for reimbursement is not known at 
this time and could affect the development feasibility for initial developers.  The 
implementation of fee credits and reimbursements would be subject to the City’s policies and 
ordinances.   
 
Table 3-3 summarizes the possible options for funding and/or financing mechanisms for Master 
Plan Area improvements and facilities. 
 

Table 3-3:  Funding/Financing Mechanisms 
 

Funding/Financing Mechanisms 

Improvement Facility Funding Options Maintenance Funding Options 

Roads Fees, Special Financing District Property & Sales Tax (General Fund) 

Fire  Fees Property Tax (General Fund) 

Water  Fees, Special Financing District Customer Rates 

Sewer Fees, Special Financing District Customer Rates 

Drainage Facilities Fees, Special Financing District Property & Sales Tax (General Fund) 

Electric Facilities User Rates User Rates 

Public Protection General Fund Property Tax (General Fund) 
 
 



Technical Appendices



Appendix A

Memorandum of 
Understanding Governing 

Annexations





















































Appendix B

Traffic Analysis



    

North Academy Corridor  
Master Plan 
 
Transportation Impact  
Analysis Report 
 
 
 
 
 
 
 
 
Prepared for: 

Collins & Schoettler  
Planning Consultants 
 
 
 
 
 
 
 
 
 
Prepared by:  

 

 



North Academy Corridor Master Plan 
Transportation Impact Analysis Report 

 
 
 
 
 
 

Prepared for: 
Collins & Schoettler 
1002 W. Main Street  
Visalia, CA  93291 

 
 
 
 
 
 

Prepared by: 
GHD 

30 River Place West, Suite 220 
Fresno, CA  93720 

(559) 326-5900 
 
 
 
 
 
 

January 2020 
 

BST No. 11152150 
2449RPT003.DOCX 

 



North Academy Corridor Master Plan TIAR Page i 
Collins & Schoettler R2449RPT003.DOCX 
 

TABLE OF CONTENTS 

Introduction ................................................................................................................................ 1 

Study Area ........................................................................................................................... 1 

Study Intersections............................................................................................................... 3 

Study Roadway Segments ................................................................................................... 3 

Existing Conditions .................................................................................................................... 3 

Transportation System ......................................................................................................... 3 

Bicycle & Pedestrian Facilities ............................................................................................. 5 

Transit .................................................................................................................................. 6 

Existing Traffic Volumes ....................................................................................................... 7 

Technical Analysis Parameters ............................................................................................ 7 

Level of Service Standard .................................................................................................... 9 

Standards of Significance..................................................................................................... 9 

Existing Conditions ...................................................................................................................10 

Existing Intersection Operations ......................................................................................... 10 

Existing Roadway Segment Operations ............................................................................. 13 

Existing plus Project ..................................................................................................................14 

Project Description ............................................................................................................. 14 

Trip Generation .................................................................................................................. 14 

Trip Distribution .................................................................................................................. 14 

Project Access & Trip Assignment ..................................................................................... 16 

Existing plus Project Intersection Operations ..................................................................... 16 

Existing plus Project Roadway Segment Operations .......................................................... 19 

Cumulative Conditions ..............................................................................................................20 

Cumulative No Project Traffic Operations .......................................................................... 20 

Cumulative No Project Roadway Segment Operations ...................................................... 23 

Cumulative plus Project ............................................................................................................24 

Cumulative plus Project Intersection Operations ................................................................ 24 

Cumulative plus Project Roadway Segment Operations .................................................... 24 

Recommended Mitigation Measures .........................................................................................28 

Existing Deficiencies & Mitigations ..................................................................................... 28 

Existing plus Project Deficiencies & Mitigations .................................................................. 28 

Cumulative No Project Deficiencies & Mitigations .............................................................. 28 

Cumulative plus Project Deficiencies & Mitigations ............................................................ 29 



North Academy Corridor Master Plan TIAR Page ii 
Collins & Schoettler R2449RPT003.DOCX 

 

LIST OF FIGURES 

Figure 1: North Academy Corridor Master Plan Area ................................................................. 2 

Figure 2: Collector street Typical Cross-section ......................................................................... 4 

Figure 3: Existing Bike Map (Partial) .......................................................................................... 5 

Figure 4: Existing Sidewalk & Trail Map (Partial) ........................................................................ 6 

Figure 5: Transit Map (Partial) .................................................................................................... 6 

Figure 6: Existing Lane Geometrics & Control ...........................................................................11 

Figure 7: Existing Peak Hour Volumes ......................................................................................12 

Figure 8: Proposed Land Use/Roadway Network ......................................................................15 

Figure 9: Existing plus Project Lane Geometrics & Control .......................................................17 

Figure 10: Existing plus Project Peak Hour Volumes.................................................................18 

Figure 11: Cumulative Lane Geometrics & Control ...................................................................21 

Figure 12: Cumulative No Project Peak Hour Volumes .............................................................22 

Figure 13: Cumulative plus Project Lane Geometrics & Control ................................................25 

Figure 14: Cumulative plus Project Peak Hour Volumes ...........................................................26 

Figure 15: Mitigated Lane Geometrics & Control .......................................................................32 

 

LIST OF TABLES 

Table 1 Level of Service (LOS) Criteria for Intersections ............................................................ 8 

Table 2 Level of Service (LOS) Criteria for Roadway Segments ................................................ 9 

Table 3 Existing: Intersection Level of Service ..........................................................................10 

Table 4 Existing: Roadway Segments Level of Service .............................................................13 

Table 5 Project Trip Generation ................................................................................................14 

Table 6 Existing plus Project: Intersection Level of Service .......................................................16 

Table 7 Existing plus Project: Roadway Segments Level of Service .........................................19 

Table 8 Cumulative No Project Conditions: Intersection Level of Service ..................................20 

Table 9 Cumulative No Project: Roadway Segments Level of Service ......................................23 

Table 10 Cumulative plus Project Conditions: Intersection Level of Service ..............................24 

Table 11 Cumulative Plus Project: Roadway Segments Level of Service ..................................27 

 

 
 



North Academy Corridor Master Plan TIAR Page iii 
Collins & Schoettler R2449RPT003.DOCX 

APPENDICES 

Appendices ...............................................................................................................................33 

 

• CITY OF SANGER: PLANNED CIRCULATION NETWORK 

• METRO TRAFFIC COUNTS 

• SYNCHRO ANALYSIS 

• WARRANTS 

• MITIGATION 



North Academy Corridor Master Plan TIAR Page 1 
Collins & Schoettler R2449RPT003.DOCX 

Introduction 
This report has been prepared by GHD to provide a Transportation Impact Analysis Report (TIAR) 
for the proposed annexation of approximately 238 acres on both sides of North Academy between 
the current City of Sanger City limits boundary (along California Avenue alignment) north to State 
Route 180 (Kings Canyon Road) in Fresno County, California. Figure 1 identifies the North 
Academy Corridor Master Plan Area.  The term "project" as used in this report refers to buildout 
of the proposed North Academy Corridor Master Plan. 

The City of Sanger is currently undergoing a General Plan Update (GPU), which is scheduled for 
adoption in 2020.  In an effort to increase its retail and mixed land use opportunities, the City of 
Sanger wishes to extend its boundary northward to include the addition of approximately 94 acres 
of General Commercial, 80 acres of Mixed-Use, 34 acres of Highway Commercial, and 30 acres 
of Public Facilities, including two ponding basin sites (26 acres) and one fire station (4 acres). 

Consistent with CEQA guidelines, the following traffic scenarios are evaluated as part of this 
TIAR: 

• Existing conditions 
• Existing plus Project conditions 
• Cumulative No Project conditions 
• Cumulative plus Project conditions 

Existing conditions quantify the current traffic operations at the study locations. Traffic counts 
were taken on Thursday, January 11, 2018, and on Tuesday, March 5, 2019, by Metro Traffic 
Data, Inc., to establish typical weekday traffic conditions during the AM and PM peak hours.  
These peak hour turning movement counts (intersections) and 24-hour volume reports (roadway 
segments) were conducted during “clear” weather conditions, while schools were in session and 
during a non-holiday week.  

Existing plus Project conditions is an analysis scenario in which traffic impacts associated with 
buildout of the proposed project are investigated in comparison to the Existing conditions 
scenario. The project-generated peak hour volumes were added to the Existing conditions 
volumes to obtain the Existing plus Project traffic volumes. 

Cumulative No Project conditions refers to a future analysis scenario that would consider planned 
growth of the City of Sanger’s General Plan and regional growth. The volumes were developed 
using Fresno Council of Governments (Fresno COG) Regional Travel Demand Forecast Model 
and supplemental information regarding proposed land uses of the Bethel Avenue corridor located 
1 mile west of Academy Avenue. No growth of the Academy Avenue corridor is assumed under 
this scenario. 

Cumulative plus Project conditions is an analysis scenario in which traffic impacts associated with 
buildout of the proposed project are investigated in comparison to the Cumulative No Project 
conditions scenario. The project-generated peak hour volumes were added to the Cumulative No 
Project condition volumes to obtain the Cumulative plus Project traffic volumes. 

Study Area 
The study area is shown on Figure 1, and includes primary local arterials, collectors and city 
streets.  In addition, State Route 180 (Kings Canyon Road) is included in this analysis.  
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Study Intersections 
The following intersections were selected for analysis on the basis of providing primary local and 
regional access to and from the project site: 

1. State Route 180 (Kings Canyon Road)/Academy Avenue  
2. Butler Avenue/Academy Avenue  
3. California Avenue/Academy Avenue  
4. Geary Avenue/Academy Avenue  
5. Florence Avenue/Academy Avenue  
6. Church Avenue/Academy Avenue  
7. State Route 180 (Kings Canyon Road)/Bethel Avenue 
8. Church Avenue/Bethel Avenue  

Study Roadway Segments 
In addition, the following roadway segments were selected for analysis: 

1. State Route 180 (Kings Canyon Road) between Bethel Avenue and Academy Avenue  
2. State Route 180 (Kings Canyon Road) between Academy Avenue and Newmark Avenue  
3. Academy Avenue between Church Avenue and Butler Avenue  
4. Academy Avenue between Butler Avenue and State Route 180 (Kings Canyon Road) 
5. Bethel Avenue between Church Avenue and Florence Avenue  
6. Bethel Avenue between Florence Avenue and State Route 180 (Kings Canyon Road) 

Existing Conditions 
Existing conditions analysis establishes the baseline traffic conditions. Existing conditions is the 
analysis scenario in which current operations are quantified at the study intersections. 

Transportation System 

State Route 180 (Kings Canyon Road) is a regional highway facility that is located north of 
Sanger.  This route begins in Fresno and heads east to Sequoia/Kings Canyon National Parks.  
Near Sanger, State Route 180 is a four-lane divided expressway that carries an annual average 
daily traffic (AADT) count of approximately 16,200.0F

1  Currently, limited highway commercial 
services are provided at the State Route 180/Academy Avenue intersection for regional travelers 
and local residents.  The future concept for State Route 180/Academy Avenue includes a modern 
interchange. 

Academy Avenue is a north/south arterial located in central Sanger and bisects the community.  
Academy Avenue is a regional route in Fresno County that extends from the State Route 99 in 
the south to State Route 168 in the north.  Through the City of Sanger, Academy Avenue is a 
four-lane divided and undivided arterial between Central Avenue and California Avenue and is a 

                                                

 

 

1 2017, State of California, Department of Transportation, Traffic Operations Division.  Average calculated between Back AADT and Ahead AADT 
at Post Mile 71.61. 
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designated truck route.  North of the City limits, Academy Avenue extends approximately one (1) 
mile to State Route 180, which includes the primary study area of this project.  Class II bike lanes 
exist or are proposed along this corridor within the City limits and rural sections of Fresno County.  
Academy Avenue serves many land uses in the Sanger area, including residential, commercial, 
retail, industrial, medical and agricultural. 

Bethel Avenue is a north/south aligned arterial generally consisting of a four-lane divided 
roadway between North and Florence Avenues in western Sanger.  North of Florence Avenue, 
Bethel Avenue is a two-lane roadway and continues northward and extends through State Route 
180.  In the General Plan, Bethel Avenue is designated as a future Principal Arterial and truck 
route in Sanger.  Also a regional route in Fresno County, in its entirety, Bethel Avenue extends 
from State Route 99 (near Kamm Avenue) in the south to Ashlan Avenue in the north.  In Sanger, 
Bethel Avenue serves a variety of residential, institutional (educational, religious), commercial, 
retail and industrial land uses.  

Butler Avenue is currently a rural, two-lane road that extends from Academy Avenue east where 
it dead ends at Quality Avenue.  Existing land uses on this street include single-family residences, 
light industrial and agricultural uses.  However, in the future it is designated as a two-lane collector 
in the City of Sanger’s Draft 2019 General Plan between Indianola Avenue and Quality Avenue.  
According to the City Standards, collector right-of-way widths range from 60 to 92 feet.  This width 
would typically accommodate a minimum of two travel lanes and may include bike lanes, parking 
and sidewalks.  A typical collector street cross section is shown below. 

 
FIGURE 2: COLLECTOR STREET TYPICAL CROSS-SECTION 

For this study, Butler Avenue is proposed to be extended to the west of Academy Avenue and 
improved to provide access to proposed future commercial development along the North Academy 
Avenue corridor. 

California Avenue is an east/west aligned future arterial in the northern portion of Sanger.  
California Avenue is currently a two-lane, undivided roadway from McCall Avenue to Indianola 
Avenue in northwest Sanger and between Academy Avenue in central Sanger and Rainbow 
Avenue in eastern Sanger.  California Avenue is planned to provide east/west travel in northern 
Sanger and will be constructed to arterial standards in the City limits (north of the railroad tracks) 
and fill in the existing gap between Indianola and Academy Avenues.  However, the ultimate future 
alignment has not be determined.  This roadway currently serves residential and agricultural land 
uses. 
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Geary Avenue and Florence Avenue are two-lane local streets that runs east-west from Academy 
Avenue east to Harrison Avenue.  Both of these streets primarily serve single-family residences 
and are adjacent to agricultural lands.  In addition, a community park is located south of Florence 
Avenue near Faller Avenue.  

Church Avenue is an important east/west undivided two-lane collector that serves Sanger 
between Bethel Avenue and Greenwood Avenue and from Hill Avenue to Quality Avenue.  With a 
pavement width of 56 feet, this route serves a school, residences, businesses and a church.  As a 
result of the mixed land uses and wide road, sections along Church Avenue will provide Class II 
Bike Lanes.  In addition, a two-way left-turn lane (TWLTL) and on-street parking are planned for 
this corridor. 

Bicycle & Pedestrian Facilities 
Currently, Academy Avenue is designated as a Class II Bike Lane between California Avenue 
and State Route 180.  It is the only existing bike route within the study area, as shown in Figure 
3 from the City of Sanger General Plan.  However, when Butler and California Avenues are 
extended to include through trips across Academy Avenue, adequate right-of-way will be allow 
for future east-west bike lanes.  Bethel Avenue is classified as a Class II Buffered Bike Lane north 
of California Avenue.  Additionally, the Fresno County Regional Active Transportation Plan 
identifies a planned Class I Trail/Bikeway along the current irrigation ditch and within the current 
transmission line crossing diagonally through the study area.  

 
FIGURE 3: EXISTING BIKE MAP (PARTIAL) 

Figure 4 identifies existing sidewalks and trails south of the study area. An existing trail is found 
adjacent to Oak Avenue/Acacia Avenue and several sidewalks are found within the City limits.  
An additional trail and sidewalks are proposed and shown in Figure 4.  
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FIGURE 4: EXISTING SIDEWALK & TRAIL MAP (PARTIAL) 

 

Transit 
Limited transit routes/bus stops are found along the North Academy Avenue study area.  In fact, 
Figure 5 shows that the nearest existing transit stop is located at City Hall (7th Street).  However, 
as the study area is developed, there will be an opportunity to connect North Academy Avenue to 
other parts of the City and/or County as new destinations are developed.  

 
FIGURE 5: TRANSIT MAP (PARTIAL) 
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Existing Traffic Volumes 
Intersection turning movement counts were collected on Thursday, January 11, 2018, and on 
Tuesday, March 5, 2019, at the study intersections during weekday AM (7:00 - 9:00 AM) and PM 
(4:00 - 6:00 PM) peak periods. Daily traffic counts along the Academy Avenue corridor were also 
collected on this day.  The study area highway facilities along the State Route 180 mainline 
segments were evaluated using 2017 annual average daily traffic (AADT) counts collected from 
Caltrans.  

Technical Analysis Parameters 
This TIAR provides a “planning level” evaluation of traffic conditions, which is considered sufficient 
for CEQA/NEPA clearance purposes. The “planning level” evaluation incorporates appropriate 
heavy vehicle adjustment factors, peak-hour factors, and signal lost-time factors (as needed). 
LOS operations have been determined using the Highway Capacity Manual (HCM), Sixth Edition 
methodologies for determining intersection delay, incorporating the aforementioned factors. The 
following subsections outline the methodology and analysis parameters used to quantify traffic 
operations at study intersections. 

Intersection LOS Methodologies 
Levels of Service (LOS) have been calculated for all intersection control types using the methods 
documented in the Transportation Research Board Publication HCM Sixth Edition. Traffic 
operations have been quantified through the determination of “Level of Service” (LOS). LOS is a 
qualitative measure of traffic operating conditions, whereby a letter grade A through F is assigned 
to an intersection or roadway segment representing progressively worsening traffic conditions.  

For signalized intersections and All-Way-Stop-Controlled (AWSC) intersection, the intersection 
delays and LOS are average values for all intersection movements. For Two-Way-Stop-Controlled 
(TWSC) intersections, the intersection delays and LOS is representative of those for the worst-
case movement. LOS definitions for different types of intersection controls are outlined in Table 
1.  Average daily traffic (ADT) thresholds shown in Table 2 are based upon the HCM and are 
Fresno COG’s currently adopted LOS methodology for roadway segments and utilized by the 
member agencies of Fresno COG, including the City of Sanger.   

Synchro Modeling 
The Synchro 6th Edition software suite by Trafficware has been used to implement the HCM Sixth 
Edition analysis methodologies. The peak hour capacity tables contained in this report present 
the intersection delay and LOS estimates as calculated using the Synchro software.  
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TABLE 1 
LEVEL OF SERVICE (LOS) CRITERIA FOR INTERSECTIONS 

Level 
of 

Service 

Type 
of 

Flow Delay Maneuverability 

Stopped Delay/Vehicle 

Signalized 
Un 

signalized 
All-Way 

Stop 

A 

St
ab

le
 

Fl
ow

 Very slight delay. Progression is very 
favorable, with most vehicles arriving 
during the green phase not stopping 
at all. 

Turning movements are 
easily made, and nearly 
all drivers find freedom 
of operation. 

<10.0 <10.0 <10.0 

B 

St
ab

le
 

Fl
ow

 Good progression and/or short cycle 
lengths. More vehicles stop than for 
LOS A, causing higher levels of 
average delay. 

Vehicle platoons are 
formed. Many drivers 
begin to feel somewhat 
restricted within groups 
of vehicles. 

>10.0 
and 

<20.0 

>10.0 
and 

<15.0 

>10.0 
and 

<15.0 

C 

St
ab

le
 

Fl
ow

 

Higher delays resulting from fair 
progression and/or longer cycle 
lengths. Individual cycle failures may 
begin to appear at this level. The 
number of vehicles stopping is 
significant, although many still pass 
through the intersection without 
stopping. 

Back-ups may develop 
behind turning vehicles. 
Most drivers feel 
somewhat restricted 

>20.0 
and 

<35.0 

>15.0 
and 

<25.0 

>15.0 
and 

<25.0 

D 

Ap
pr

oa
ch

in
g 

Un
st

ab
le

 F
lo

w
 

The influence of congestion becomes 
more noticeable. Longer delays may 
result from some combination of 
unfavorable progression, long cycle 
lengths, or high volume-to-capacity 
ratios. Many vehicles stop, and the 
proportion of vehicles not stopping 
declines. Individual cycle failures are 
noticeable. 

Maneuverability is 
severely limited during 
short periods due to 
temporary back-ups. 

>35.0 
and 

<55.0 

>25.0 
and 

<35.0 

>25.0 
and 

<35.0 

E 

Un
st

ab
le

  
Fl

ow
 

Generally considered to be the limit 
of acceptable delay. Indicative of poor 
progression, long cycle lengths, and 
high volume-to-capacity ratios. 
Individual cycle failures are frequent 
occurrences. 

There are typically long 
queues of vehicles 
waiting upstream of the 
intersection. 

>55.0 
and 

<80.0 

>35.0 
and 

<50.0 

>35.0 
and 

<50.0 

F 

Fo
rc

ed
  

Fl
ow

 

Generally considered to be 
unacceptable to most drivers. Often 
occurs with over saturation. May also 
occur at high volume-to-capacity 
ratios. There are many individual 
cycle failures. Poor progression and 
long cycle lengths may also be major 
contributing factors. 

Jammed conditions. 
Back-ups from other 
locations restrict or 
prevent movement. 
Volumes may vary 
widely, depending 
principally on the 
downstream back-up 
conditions. 

>80.0 >50.0 >50.0 

References: Highway Capacity Manual, Sixth Edition 
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TABLE 2 
LEVEL OF SERVICE (LOS) CRITERIA FOR ROADWAY SEGMENTS 

Roadway Segment Type 
Total Two-Way Average Daily Traffic (ADT) 

LOS A LOS B LOS C LOS D LOS E 

4-Lane Divided Expressway 23,670 28,130 30,800 37,200 40,000 

6-Lane Divided Arterial (with left-turn lane) 32,000 38,000 43,000 49,000 54,000 

4-Lane Divided Arterial (with left-turn lane) 22,000 25,000 29,000 32,500 36,000 

4-Lane Undivided Arterial (no left-turn lane) 18,000 21,000 24,000 27,000 30,000 

2-Lane Arterial (with left-turn lane) 11,000 12,500 14,500 16,000 18,000 

2-Lane Arterial (no left-turn lane) 9,000 10,500 12,000 13,500 15,000 

2-Lane Collector/Local Street 6,000 7,500 9,000 10,500 12,000 

Notes:      
All volumes are approximate and assume ideal roadway characteristics. Actual threshold volumes for each LOS listed above 
may vary depending on a variety of factors including curvature and grade, intersection or interchange spacing, driveway 
spacing, percentage of trucks and other heavy vehicles, travel lane widths, signal timing characteristics, on-street parking, 
volume of cross traffic and pedestrians, etc. Traffic exceeding LOS E thresholds is LOS F.  

Reference: Highway Capacity Manual 

Level of Service Standard 
The City of Sanger General Plan Circulation Element has designated LOS “C” as the minimum 
acceptable LOS standard on city facilities.  In this report, a peak-hour of LOS “C” is taken as the 
threshold for acceptable traffic operations at all study intersections.  All intersection turning 
movement volumes and LOS worksheets will be provided in a separate Technical Appendix.  

Although Caltrans has not designated a LOS standard, Caltrans’ Guide for the Preparation of 
Traffic Impact Studies (December 2002) indicates that when the LOS of a State highway facility 
falls below the LOS “C/D” cusp in rural areas and the LOS “D/E” cusp in the Urban Areas, any 
additional traffic may have a significant impact.  When existing State highway facilities are 
operating at higher levels of service than noted above, 20-year forecasts or general plan build-
out analysis for the facility should be considered to establish equitable project contributions to 
local development impact fee programs that address cumulative traffic impacts. 

Standards of Significance 
To determine whether “significance” should be associated with unsignalized intersection LOS, a 
supplemental traffic signal warrant analysis was also performed.  The signal warrant criteria 
employed for this study are presented in the California Manual on Uniform Traffic Control Devices 
(CAMUTCD).  Specifically, this study utilized the Peak-Hour Warrant 3.  Though utilization of this 
warrant may indicate that signalization would be required, the final decision to provide this 
improvement should be based on further studies utilizing the additional warrants presented in 
CAMUTCD. 
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Existing Conditions 

Existing Intersection Operations 
Existing AM and PM peak hour intersection traffic operations were quantified using the 
intersection lane geometrics and control (Figure 6) and existing peak hour volumes (Figure 7) and 
the existing. Table 7 contains a summary of the Existing conditions study intersections LOS 
results. 

TABLE 3 
EXISTING: INTERSECTION LEVEL OF SERVICE 

# Intersection 
Control 
Type1,2 

Target 
 LOS 

AM Peak Hour PM Peak Hour 

Delay LOS 
Warrant 

Met?3 Delay LOS 
Warrant 

Met?3 

1 
Academy Ave/Kings Canyon Rd 
(SR 180) 

Signal C 10.4 B  -- 10.8 B -- 

2 Academy Ave/Butler Ave TWSC C 14.4 B No 14.1 B No 
3 Academy Ave/California Ave TWSC C 13.7 B No 15.7 C No 
4 Academy Ave/Geary Ave TWSC C 10.3 B No 10.0 B No 
5 Academy Ave/Florence Ave TWSC C 11.7 B No 13.9 B No 
6 Academy Ave/Church Ave TWSC C 12.8 B No 19.3 C No 

7 
Bethel Ave/Kings Canyon Rd  
(SR 180) 

Signal C 13.9 B -- 14.4 B -- 

8 Bethel Ave/Church Ave Signal C 10.6 B -- 6.0 B -- 

Notes:                 
1. TWSC = Two Way Stop Control 
2. LOS = Delay based on worst minor street approach for TWSC intersections, average of all approaches for Signal 
3. Warrant = Based on California MUTCD Warrant 3 

 
 

As shown in Table 3, all of the study intersections operate at acceptable LOS “C” or better. In 
addition, none of the non-signalized intersections currently meet the California MUTCD Peak Hour 
Warrant 3 under Existing conditions. 
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Existing Roadway Segment Operations 
Existing highway and roadway segments were quantified using existing ADT values posted from 
the Caltrans website and the daily traffic counts collected in January 2018.  Table 4 contains a 
summary of the roadway segments LOS results under Existing conditions. 

TABLE 4 
EXISTING: ROADWAY SEGMENTS LEVEL OF SERVICE 

Roadway Segment Limits 
No. of 
Lanes Facility Type AADT LOS 

State Route 180  Bethel Avenue – Academy Avenue   4 Divided Expressway 18,600 A 

State Route 180 Academy Avenue – Newmark Avenue   4 Divided Expressway 15,300 A 

Academy Avenue  Church Avenue – Butler Avenue   4 Principal Arterial 12,520 A 

Academy Avenue  Butler Avenue – State Route 180  4 Principal Arterial 13,000 A 

Bethel Avenue Church Avenue – Florence Avenue 4 Arterial 7,290 A 

Bethel Avenue  Florence Avenue – State Route 180  2 Collector 8,260 C 

 

As shown in Table 4, all of the study roadway segments are currently operating at acceptable 
conditions under Existing conditions.  
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Existing plus Project 

Project Description 
As identified in the introduction, the City of Sanger is currently undergoing a General Plan Update 
(GPU), which is scheduled for adoption in 2020.  In an effort to increase its retail and mixed land 
use opportunities, the City of Sanger wishes to extend its boundary northward to include the 
addition of approximately 94 acres of General Commercial, 80 acres of Mixed-Use (residential 
and commercial), 34 acres of Highway Commercial, and 30 acres of Public Facilities, including 
two ponding basin sites (26 acres) and one fire station (4 acres).  Figure 8 presents the proposed 
land use for this project, which also included the proposed roadway network. 

Trip Generation 
The analysis assumes that the North Academy Avenue corridor will provide an additional 238 
acres of mixed-use development (commercial and residential), as shown in Figure 8. Following 
determination of proposed development in raw acres, several assumptions were made to convert 
values into square feet in order to calculate trip generation.  These assumptions include using a 
floor area ratio (FAR) of 0.2, which includes a 5.8% reduction for roads.  Table 5 identifies 
proposed project trip generation for the North Academy Avenue Corridor project.    

TABLE 5 
PROJECT TRIP GENERATION 

 
 
As shown in Table 5, the project is expected to generate approximately 12,443 daily trips, 
including 370 AM peak hour trips, and 1,264 PM peak hour trips.  

Trip Distribution 
The project trip distribution was developed using the Fresno COG Regional Travel Demand 
Forecast Model, supplemented by the daily and peak hour traffic counts collected, adjacent and 
planned land uses and geographical location of the site.  A majority of the trips gravitate toward 
State Route 180 (Kings Canyon Road) via Academy Avenue. 
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Project Access & Trip Assignment 
Beyond trip distribution, trip assignment determines which driveways, and in turn which surface 
streets (Academy Avenue, Butler Avenue, etc.) users will utilize to get to and from their 
destinations. Logical travel paths are based upon location of land use, geometrics of 
intersections/driveways and trip distribution. 

Existing plus Project Intersection Operations 
Existing plus Project conditions analyze the proposed growth of the planned circulation network 
of the City of Sanger. Existing road geometric characteristics were used to analyze the Existing 
plus Project scenario. Existing plus Project lane geometrics are presented in Figure 9. Intersection 
traffic volumes were developed by superimposing proposed project volumes to Existing 
conditions. The resulting Existing plus Project traffic volumes are presented in Figure 10. Table 6 
presents the projected LOS for the Existing plus Project conditions. 

TABLE 6 
EXISTING PLUS PROJECT: INTERSECTION LEVEL OF SERVICE 

# Intersection 
Control 
Type1,2 

Target 
 LOS 

AM Peak Hour PM Peak Hour 

Delay4 LOS 
Warrant 

Met?3 Delay LOS 
Warrant 

Met?3 

1 
Academy Ave/Kings Canyon Rd 
(SR 180) 

Signal C 10.4 B  -- 11.8 B -- 

2 Academy Ave/Butler Ave TWSC C 16.0 C No 21.0 C No 
3 Academy Ave/California Ave TWSC C 16.3 C No 21.7 C No 
4 Academy Ave/Geary Ave TWSC C 10.7 B No 10.5 B No 
5 Academy Ave/Florence Ave TWSC C 12.4 B No 15.1 C No 
6 Academy Ave/Church Ave TWSC C 14.1 B No 26.8 D No 

7 
Bethel Ave/Kings Canyon Rd 
(SR 180) 

Signal C 12.5 B -- 13.3 B -- 

8 Bethel Ave/Church Ave Signal C 10.2 B -- 5.8 B -- 

Notes:                 
1. TWSC = Two Way Stop Control 
2. LOS = Delay based on worst minor street approach for TWSC intersections, average of all approaches for Signal 
3. Warrant = Based on California MUTCD Warrant 3 

 
As shown in bold type in Table 6, two (2) PM peak hour intersection deficiencies are projected to 
operate at unacceptable LOS D or worse conditions under Existing plus Project conditions. 
Further, the intersection at Academy Avenue/Butler Avenue meets the CA MUTCD Warrant 3 
under peak hour conditions. The remaining deficient projected intersection does not meet the CA 
MUTCD Warrant 3. All Mitigation measures are discussed in a subsequent section of this report.  
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Existing plus Project Roadway Segment Operations 
Existing plus Project roadway segments for daily trips were quantified by superimposing proposed 
project volumes to the Existing Conditions ADT values. Table 7 contains a summary of the 
Existing plus Project conditions roadway segments LOS results. 

TABLE 7 
EXISTING PLUS PROJECT: ROADWAY SEGMENTS LEVEL OF SERVICE  

Roadway Segment Limits 
No. of 
Lanes Facility Type AADT LOS 

State Route 180  Bethel Avenue – Academy Avenue   4 Divided Expressway 21,600 A 

State Route 180 Academy Avenue – Newmark Avenue   4 Divided Expressway 15,760 A 

Academy Avenue  Church Avenue – Butler Avenue   4 Principal Arterial 14,950 A 

Academy Avenue  Butler Avenue – State Route 180  4 Principal Arterial 17,640 A 

Bethel Avenue  Church Avenue – Florence Avenue   4 Arterial 7,290 A 

Bethel Avenue  Florence Avenue – State Route 180   2 Collector 8,260 C 

 

As presented in Table 7, all of the study roadway segments are expected to operate at acceptable 
LOS under Existing plus Project conditions.  



North Academy Corridor Master Plan TIAR Page 20 
Collins & Schoettler R2449RPT003.DOCX 

Cumulative Conditions 
Cumulative conditions refer to 2035 general plan development of the City of Sanger General Plan. 
During analysis of this project, additional proposed land uses have been identified along the 
Bethel Avenue corridor, one mile west of the project.  This proposed development, however, is 
not in the current General Plan and therefore has been included as part of Cumulative base 
conditions.   

Development along the east side of Bethel Avenue between California Avenue and State Route 
180 proposes mixed uses (both residential and commercial), neighborhood commercial and 
medium and high density residential uses.  Development on this corridor is anticipated to provide 
approximately 645 dwelling units and 66,000 square feet of commercial uses.   

The Fresno Council of Governments (Fresno COG) Regional Travel Demand Forecast Model for 
2015 and 2035 conditions were utilized to develop a growth rate for a 20 year period (2015 to 
2035). The annual growth rate per study intersection and road was then applied over a 20 year 
period and added to the existing turning movement counts to develop Cumulative conditions. 

In addition, the future roadway network includes new roads, i.e., extension of Butler and California 
Avenues between Indianola Avenue and Academy Avenue and other connections.  These roads 
are shown in the General Plan and will provide improved east-west circulation in northern Sanger.  

Cumulative No Project Traffic Operations 
For Cumulative No Project conditions, lane geometrics and control are presented in Figure 11 
and peak hour turning movement volumes are shown in Figure 12. Table 8 contains summaries 
of the resulting Cumulative No Project intersection LOS conditions.  

TABLE 8 
CUMULATIVE NO PROJECT CONDITIONS: INTERSECTION LEVEL OF SERVICE 

# Intersection 
Control 
Type1,2 

Target 
 LOS 

AM Peak Hour PM Peak Hour 

Delay4 LOS 
Warrant 

Met?3 Delay4 LOS 
Warrant 

Met?3 

1 
Academy Ave/Kings Canyon 
Rd (SR 180) 

Signal C 13.3 B  -- 14.3 B -- 

2 Academy Ave/Butler Ave TWSC C 42.0 E No 205.7 F No 
3 Academy Ave/California Ave TWSC C OVR F Yes OVR F Yes 
4 Academy Ave/Geary Ave TWSC C 11.4 B No 15.7 C No 
5 Academy Ave/Florence Ave TWSC C 13.7 B No 22.7 C No 
6 Academy Ave/Church Ave TWSC C 43.1 E Yes OVR F Yes 

7 Bethel Ave/Kings Canyon Rd 
(SR 180) Signal C 48.4 D -- 38.7 D -- 

8 Bethel Ave/Church Ave Signal C 9.7 A -- 5.1 A -- 

Notes:                 
1. TWSC = Two Way Stop Control 
2. LOS = Delay based on worst minor street approach for TWSC intersections, average of all approaches for Signal 
3. Warrant = Based on California MUTCD Warrant 3 
4. OVR = Delay exceeds 300 seconds 
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As presented in bold type on Table 8, 4 intersection deficiencies are projected to operate at 
unacceptable LOS E or worse conditions under Cumulative No Project conditions during both the 
AM/PM peak hour periods. Additionally, the intersections of Academy Avenue/California Avenue 
and Academy Avenue/Church Avenue – both AM/PM peak hours – are anticipated to meet the 
CA MUTCD Warrant 3. All Mitigation measures are discussed in a subsequent section of this 
report.  

Cumulative No Project Roadway Segment Operations 
Cumulative No Project roadway segment operations daily were quantified using the Fresno COG 
Regional Travel Demand Forecast Model and growth rates. Table 9 contains a summary of the 
Cumulative No Project conditions roadway segments LOS results. 

TABLE 9 
CUMULATIVE NO PROJECT: ROADWAY SEGMENTS LEVEL OF SERVICE  

Roadway Segment Limits 
No. of 
Lanes Facility Type AADT LOS 

State Route 180  Bethel Avenue – Academy Avenue   4 Divided Expressway 39,770 E 

State Route 180 Academy Avenue – Newmark Avenue   4 Divided Expressway 28,160 C 

Academy Avenue  Church Avenue – Butler Avenue   4 Principal Arterial 22,200 B 

Academy Avenue  Butler Avenue – State Route 180  4 Principal Arterial 21,890 A 

Bethel Avenue  Church Avenue – Florence Avenue   4 Principal Arterial 10,790 A 

Bethel Avenue  Florence Avenue – State Route 180   4 Principal Arterial 19,160 B 

 
As presented in bold type in Table 9, all of the study roadway segments currently or are expected 
to operate at acceptable LOS in the Cumulative No Project conditions with the exception of a 
roadway segment along State Route 180 between Bethel and Academy Avenues.  This segment 
is forecasted to operate at LOS E conditions.  Mitigation measures are discussed in a subsequent 
section on this report. 
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Cumulative plus Project 

Cumulative plus Project Intersection Operations 
Cumulative plus Project conditions were developed by adding proposed project volumes to 
Cumulative No Project intersection traffic volumes. Intersection geometrics assumed are the 
same as Cumulative "No Project". Figure 13 identifies Cumulative plus Project lane geometrics 
and control and Figure 14 shows the resulting Cumulative plus Project AM and PM peak hour 
intersection traffic volumes. Table 10 presents the results of the Cumulative plus Project condition 
analysis. 

TABLE 10 
CUMULATIVE PLUS PROJECT CONDITIONS: INTERSECTION LEVEL OF SERVICE 

# Intersection 
Control 
Type1,2 

Target 
 LOS 

AM Peak Hour PM Peak Hour 

Delay4 LOS 
Warrant 

Met?3 Delay4 LOS 
Warrant 

Met?3 

1 
Academy Ave/Kings Canyon Rd 
(SR 180) 

Signal C 13.7 B  -- 17.0 B -- 

2 Academy Ave/Butler Ave TWSC C 47.6 E No OVR F Yes 
3 Academy Ave/California Ave TWSC C OVR F Yes OVR F Yes 
4 Academy Ave/Geary Ave TWSC C 11.6 B No 16.4 C No 
5 Academy Ave/Florence Ave TWSC C 14.1 B No 124.7 F No 
6 Academy Ave/Church Ave TWSC C 54.4 F Yes 215.9 F Yes 

7 Bethel Ave/Kings Canyon Rd 
(SR 180) Signal C 48.4 D -- 38.7 D -- 

8 Bethel Ave/Church Ave Signal C 9.7 A -- 5.1 A -- 

Notes:                 
1. TWSC = Two Way Stop Control 
2. LOS = Delay based on worst minor street approach for TWSC intersections, average of all approaches for Signal 
3. Warrant = Based on California MUTCD Warrant 3 
4. OVR = Delay exceeds 300 seconds 

 
As presented in bold type in Table 10, five (5) intersection deficiencies are projected to operate 
at unacceptable LOS E or worse conditions under Cumulative plus Project conditions. Further, 
four (4) intersections along Academy Avenue (California, Florence, Butler and Church Avenues) 
are anticipated to meet the CA MUTCD Warrant 3 (Peak Hour) under AM and/or PM peak periods.  
All Mitigation measures are discussed in a subsequent section of this report.  

Cumulative plus Project Roadway Segment Operations 
Cumulative plus Project freeway segments and ramp segments for AM and PM peak hours were 
quantified by superimposing proposed project traffic over the Cumulative No Project traffic 
volumes. Table 11 shows Cumulative plus Project conditions roadway segments LOS results. 
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TABLE 11 
CUMULATIVE PLUS PROJECT: ROADWAY SEGMENTS LEVEL OF SERVICE 

Roadway Segment Limits 
No. of 
Lanes Facility Type AADT LOS 

State Route 180  Bethel Avenue – Academy Avenue   4 Divided Expressway 43,800 F 

State Route 180 Academy Avenue – Newmark Avenue   4 Divided Expressway 28,550 C 

Academy Avenue  Church Avenue – Butler Avenue   4 Principal Arterial 25,540 C 

Academy Avenue  Butler Avenue – State Route 180  4 Principal Arterial 28,290 C 

Bethel Avenue  Church Avenue – Florence Avenue 4 Principal Arterial 11,190 A 

Bethel Avenue  Florence Avenue – State Route 180 4 Principal Arterial 19,560 A 

 
As presented in bold type in Table 11, one (1) roadway segment is projected to operate at 
unacceptable LOS D or worse conditions in the Cumulative plus Project conditions scenario.  
Mitigation measures are discussed in the following section of this report.  
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Recommended Mitigation Measures 
This section presents project impacts at the study intersections based upon the results of the 
analysis presented in this report. Mitigation measures have been developed for worst case 
scenarios to achieve acceptable LOS conditions. Although traffic signals have been 
recommended, other intersection improvements, such as roundabouts, should be considered. 

However, mitigation measures identified in this section did not include operational analysis of 
roundabouts due to additional analysis that would be required.  Should roundabouts be 
considered on any state facilities, it is recommended that an Intersection Control Evaluation (ICE), 
per Caltrans standards, be assessed to determine if it is a feasible mitigation measure for this 
corridor. Figure 15, at the end of this sections, identifies Mitigated Lane Geometrics and Control 
under Cumulative plus Project conditions. 

Existing Deficiencies & Mitigations 
Under Existing conditions, all of the study intersections and roadways operate at acceptable LOS 
“C” or better conditions. Therefore, mitigation measures are not recommended under this 
scenario.  

Existing plus Project Deficiencies & Mitigations 
Under Existing plus Project conditions, one (1) intersection is projected to operate at unacceptable 
LOS D or worse conditions. As such the following mitigation measures are recommended.  

Academy Avenue/Church Avenue (#6): Install a traffic signal. This intersection is anticipated to 
operate at LOS D conditions during the PM peak hour; however, it is not anticipated to meet the 
CA MUTCD Warrant 3 (Peak Hour). With installation of a traffic, this intersection is forecasted to 
operate at LOS A with 5.0 seconds of delay. 

# Intersection Control 
Type Delay LOS 

6 Academy Ave/Church Ave Signal 5.0 A 

 
It should be noted that the draft General Plan identifies a traffic signal or roundabout along the 
Academy Avenue corridor under future conditions.  The City may want to monitor this intersection 
in the future to determine when this intersection meets the CA MUTCD Warrant 3. 

Cumulative No Project Deficiencies & Mitigations 
Under Cumulative No Project conditions three (3) AM and three (3) PM intersection deficiencies 
are projected to operate at unacceptable LOS E or worse conditions under Cumulative No Project 
conditions. Further, the intersections of Academy Avenue/California Avenue and Academy 
Avenue/Church Avenue – both AM/PM peak hours – are anticipated to meet the CA MUTCD 
Warrant 3. 

Academy Avenue/Butler Avenue (#2): Install traffic signal. This intersection is projected to 
operate at LOS F conditions during the PM peak hour and is not anticipated to meet the CA 
MUTCD Warrant 3 (Peak Hour). With installation of a traffic signal and extension of Butler Avenue 
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as a two-lane roadway, this intersection is forecasted to operate at LOS A with 5.0 seconds of 
delay. 

# Intersection Control 
Type Delay LOS 

2 Academy Ave/Butler Ave Signal 5.0 A 
 

Academy Avenue/California Avenue (#3): Install traffic signal. This intersection is forecasted to 
operate at LOS F conditions during the PM peak hour and is anticipated to meet the CA MUTCD 
Warrant 3 (Peak Hour). With installation of a traffic signal and extension of California Avenue as 
a two-lane roadway, this intersection is projected to operate at LOS A with 13.5 seconds of delay.   

# Intersection Control 
Type Delay LOS 

3 Academy Ave/California Ave Signal 13.5 B 

Academy Avenue/Church Avenue (#6): Install traffic signal. This intersection is expected to 
operate at LOS F conditions during the PM peak hour and is anticipated to meet the CA MUTCD 
Warrant 3 (Peak Hour). With installation of a traffic signal, this intersection is anticipated to operate 
at LOS A with 9.2 seconds of delay. 

# Intersection Control 
Type Delay LOS 

6 Academy Ave/Church Ave Signal 9.2 A 

 
Roadway Segments 

State Route 180 between Bethel Avenue and Academy Avenue:  At this location, State Route 
180 will continue to be planned as an expressway, as indicated in Caltrans’ State Route 180 
Transportation Concept Report. Potential concepts have identified at-grade and grade-separated 
access at these intersections (Bethel and Academy Avenues). It is important that Caltrans and 
the City of Sanger preserve right-of-way at these intersections to accommodate for future growth 
along the State Route 180 Corridor.  Auxiliary lanes should also be considered in the future.  

 

Cumulative plus Project Deficiencies & Mitigations 
Under Cumulative plus Project conditions, three (3) AM and four (4) PM peak hour intersection 
deficiencies are projected to operate at unacceptable LOS D conditions under Cumulative plus 
Project conditions. Further, three intersections along Academy Avenue (California, Butler and 
Church Avenues) are anticipated to meet the CA MUTCD Warrant 3 (Peak Hour) under AM and/or 
PM peak periods.   

Academy Avenue/Butler Avenue (#2): Install traffic signal. This intersection is forecasted to 
operate at LOS F conditions during the PM peak hour and is anticipated to meet the CA MUTCD 
Warrant 3 (Peak Hour). With installation of a traffic signal and extension of Butler Avenue as a 
two-lane roadway, this intersection is projected to operate at LOS A with 5.3 seconds of delay. 
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# Intersection Control 
Type Delay LOS 

2 Academy Ave/Butler Ave Signal 5.3 A 
 

Academy Avenue/California Avenue (#3): Install traffic signal. This intersection is projected to 
operate at LOS F conditions during the PM peak hour and is anticipated to meet the CA MUTCD 
Warrant 3 (Peak Hour). With installation of a traffic signal and extension of California Avenue as 
a two-lane roadway, this intersection is forecasted to operate at LOS B with 15.9 seconds of 
delay. 

# Intersection Control 
Type Delay LOS 

3 Academy Ave/California Ave Signal 15.9 B 
 

Academy Avenue/Florence Avenue (#5): Install traffic signal. This intersection is projected to 
operate at LOS F conditions during the PM peak hour. With installation of a traffic signal, this 
intersection is forecasted to operate at LOS B with 5.0 seconds of delay.  

# Intersection Control 
Type Delay LOS 

3 Academy Ave/Florence Ave Signal 5.0 A 
 

Academy Avenue/Church Avenue (#6): Install traffic signal and widen the southbound 
approach to accommodate dual left turn lanes and two receiving lanes within the current right-of-
way. This intersection is forecasted to operate at LOS F conditions during the PM peak hour and 
is anticipated to meet the CA MUTCD Warrant 3 (Peak Hour). With installation of a traffic signal 
and lane widening, this intersection is projected to operate at LOS A with 15.7 seconds of delay.   

# Intersection Control 
Type Delay LOS 

6 Academy Ave/Church Ave Signal 15.7 B 

 

State Route 180/Bethel Avenue (#7): Widen the northbound approach to accommodate dual 
left turn lanes. This intersection is forecasted to operate at LOS D conditions during the PM peak 
hour. With installation of a traffic signal, this intersection is projected to operate at LOS C with 
33.8 seconds of delay.   

# Intersection Control 
Type Delay LOS 

6 Academy Ave/Church Ave Signal 33.8 B 
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Roadway Segments 

State Route 180 between Bethel Avenue and Academy Avenue:  At this location, State Route 
180 will continue to be planned as an expressway, as indicated in Caltrans’ State Route 180 
Transportation Concept Report. Potential concepts have identified at-grade and grade-separated 
access at these intersections (Bethel and Academy Avenues). It is important that Caltrans and 
the City of Sanger preserve right-of-way at these intersections to accommodate for future growth 
along the State Route 180 Corridor.  Auxiliary lanes should also be considered in the future. 
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City of Sanger: Planned Circulation Network 
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Metro Traffic Counts                                    



Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20
Hanford, CA 93230 Prepared For:

OMNI-Means
800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

Time Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks
7:00 AM - 7:15 AM 78 19 15 0 35 37 18 1 8 80 42 9 6 124 28 8
7:15 AM - 7:30 AM 63 30 10 4 41 57 24 3 11 88 47 8 9 157 33 10
7:30 AM - 7:45 AM 62 51 7 4 71 55 20 1 14 76 32 12 12 118 45 10
7:45 AM - 8:00 AM 57 32 8 5 29 47 15 5 18 68 56 11 16 121 36 9
8:00 AM - 8:15 AM 64 46 15 2 28 49 23 0 16 73 42 3 12 109 26 3
8:15 AM - 8:30 AM 57 24 7 3 44 58 12 7 10 79 37 13 9 110 28 6
8:30 AM - 8:45 AM 46 29 14 6 39 53 20 4 11 92 40 11 9 111 23 11
8:45 AM - 9:00 AM 49 26 13 4 26 31 16 3 7 76 51 5 7 108 19 10

TOTAL 476 257 89 28 313 387 148 24 95 632 347 72 80 958 238 67

Time Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks
4:00 PM - 4:15 PM 69 54 29 1 49 42 17 1 18 111 72 2 12 119 36 5
4:15 PM - 4:30 PM 73 58 29 1 37 44 11 2 18 105 68 5 14 128 41 10
4:30 PM - 4:45 PM 49 40 29 3 50 61 15 3 13 141 55 4 8 102 37 8
4:45 PM - 5:00 PM 35 31 17 2 27 58 15 2 17 153 64 6 17 124 44 5
5:00 PM - 5:15 PM 67 76 23 2 41 45 18 1 12 145 64 4 21 112 27 2
5:15 PM - 5:30 PM 44 40 26 1 27 42 21 2 18 165 74 4 13 113 40 4
5:30 PM - 5:45 PM 35 45 19 0 38 55 13 2 15 120 70 5 14 102 29 5
5:45 PM - 6:00 PM 37 45 25 0 29 40 16 2 16 101 66 5 6 91 27 7

TOTAL 409 389 197 10 298 387 126 15 127 1041 533 35 105 891 281 46

PEAK HOUR Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks

7:15 AM - 8:15 AM 246 159 40 15 169 208 82 9 59 305 177 34 49 505 140 32

4:15 PM - 5:15 PM 224 205 98 8 155 208 59 8 60 544 251 19 60 466 149 25

PHF Trucks PHF

AM 0.938 4.2%
PM 59 208 155 0.837

PM 0.952 2.4%
AM 82 208 169 0.786

PHF 0.913 0.926
AM PM

60 59 140 149

544 305 505 466

251 177 49 60

PM AM

PHF
0.872 0.912 PHF

0.89 246 159 40 AM

0.794 224 205 98 PM
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Kings Canyon Rd @ Academy Ave

Fresno

Thursday, January 11, 2018 Clear

Eastbound

36.7360

-119.5563
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20
Hanford, CA 93230 Prepared For:

OMNI-Means
800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
7:00 AM - 7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM - 7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM - 7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM - 8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM - 8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM - 8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM - 8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM - 9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
4:00 PM - 4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM - 4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM - 4:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
4:45 PM - 5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM - 5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM - 5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM - 5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM - 6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1

PEAK HOUR Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:15 AM - 8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:15 PM - 5:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1

Bikes Peds Peds <>

AM Peak Total 0 0 PM 0 1 0 0

PM Peak Total 1 1 AM 0 0 0 0

Pe
ds

 <
>

1 0
AM PM

0 0 0 0

0 0 0 0

0 0 0 0

PM AM

Peds <>
0 0

Pe
ds

 <
>

0 0 0 0 AM

0 0 0 0 PM
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Kings Canyon Rd @ Academy Ave 36.7360
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20

Hanford, CA 93230 Prepared For:
OMNI-Means

800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION N/S STREET

COUNTY E/W STREET

COLLECTION DATE WEATHER

CYCLE TIME CONTROL TYPE125 Seconds

Turning Movement Report

Kings Canyon Rd @ Academy Ave

Fresno

Thursday, January 11, 2018

Academy Ave

Kings Canyon Rd

Clear

Signal

COMMENTS All approaches have protected left turns.

Page 3 of 3
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20
Hanford, CA 93230 Prepared For:

OMNI-Means
800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

Time Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks
7:00 AM - 7:15 AM 0 110 0 0 0 85 0 1 0 0 0 0 0 0 0 0
7:15 AM - 7:30 AM 0 113 0 4 0 125 0 5 0 0 0 0 0 0 0 0
7:30 AM - 7:45 AM 0 114 0 2 1 96 0 0 0 0 0 0 2 0 1 0
7:45 AM - 8:00 AM 0 104 3 6 1 114 0 8 0 0 0 0 1 0 1 0
8:00 AM - 8:15 AM 0 119 0 3 1 107 0 2 0 0 0 0 1 0 0 0
8:15 AM - 8:30 AM 0 84 1 2 0 112 0 7 0 0 0 0 0 0 0 0
8:30 AM - 8:45 AM 0 73 1 6 2 92 0 5 0 0 0 0 0 0 1 0
8:45 AM - 9:00 AM 0 88 1 4 1 102 0 2 0 0 0 0 0 0 1 1

TOTAL 0 805 6 27 6 833 0 30 0 0 0 0 4 0 4 1

Time Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks
4:00 PM - 4:15 PM 0 144 2 3 3 129 0 5 0 0 0 0 5 0 4 0
4:15 PM - 4:30 PM 0 129 4 1 4 122 0 1 0 0 0 0 2 0 3 0
4:30 PM - 4:45 PM 0 110 2 1 6 124 1 5 0 0 0 0 3 0 2 0
4:45 PM - 5:00 PM 0 91 2 2 1 147 0 4 0 0 0 0 1 0 4 0
5:00 PM - 5:15 PM 0 155 3 2 4 135 0 0 0 0 0 0 2 0 4 0
5:15 PM - 5:30 PM 0 116 2 1 2 131 0 0 0 0 0 0 3 0 1 0
5:30 PM - 5:45 PM 0 121 3 1 2 152 0 3 0 0 0 0 1 0 3 0
5:45 PM - 6:00 PM 0 92 1 0 0 120 0 0 0 0 0 0 2 0 3 0

TOTAL 0 958 19 11 22 1060 1 18 0 0 0 0 19 0 24 0

PEAK HOUR Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks

7:15 AM - 8:15 AM 0 450 3 15 3 442 0 15 0 0 0 0 4 0 2 0

4:45 PM - 5:45 PM 0 483 10 6 9 565 0 7 0 0 0 0 7 0 12 0

PHF Trucks PHF

AM 0.950 3.3%
PM 0 565 9 0.932

PM 0.896 1.2%
AM 0 442 3 0.89

PHF ##### #####
AM PM

0 0 2 12

0 0 0 0

0 0 4 7

PM AM

PHF
0.5 0.792 PHF

0.952 0 450 3 AM

0.78 0 483 10 PM

Southbound

Southbound Eastbound

Northbound Westbound

Eastbound WestboundNorthbound

Page 1 of 3Academy Ave
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Butler AveDriveway
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Thursday, January 11, 2018 Clear
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-119.5564



Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20
Hanford, CA 93230 Prepared For:

OMNI-Means
800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
7:00 AM - 7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM - 7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM - 7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM - 8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM - 8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM - 8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM - 8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM - 9:00 AM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
4:00 PM - 4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM - 4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM - 4:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 6
4:45 PM - 5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8
5:00 PM - 5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM - 5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
5:30 PM - 5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM - 6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 15

PEAK HOUR Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:15 AM - 8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:45 PM - 5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9

Bikes Peds Peds <>

AM Peak Total 0 0 PM 0 0 0 0

PM Peak Total 0 9 AM 0 0 0 0

Pe
ds

 <
>

9 0
AM PM

0 0 0 0

0 0 0 0
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PM AM

Peds <>
0 0
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20

Hanford, CA 93230 Prepared For:
OMNI-Means

800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION N/S STREET

COUNTY E/W STREET

COLLECTION DATE WEATHER

CYCLE TIME CONTROL TYPE
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20
Hanford, CA 93230 Prepared For:

OMNI-Means
800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

Time Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks
7:00 AM - 7:15 AM 0 105 2 0 5 81 0 1 0 0 0 0 4 0 7 0
7:15 AM - 7:30 AM 0 107 0 4 6 114 0 4 0 0 0 0 4 0 3 0
7:30 AM - 7:45 AM 0 108 4 3 8 86 0 0 0 0 0 0 5 0 10 0
7:45 AM - 8:00 AM 0 100 3 5 9 98 0 8 0 0 0 0 7 0 9 1
8:00 AM - 8:15 AM 0 101 8 3 7 94 0 1 0 0 0 0 10 0 12 0
8:15 AM - 8:30 AM 0 84 8 4 6 110 0 7 0 0 0 0 4 0 3 1
8:30 AM - 8:45 AM 0 72 8 4 3 94 0 7 0 0 0 0 14 0 4 0
8:45 AM - 9:00 AM 0 88 1 3 1 101 0 2 0 0 0 0 9 0 6 2

TOTAL 0 765 34 26 45 778 0 30 0 0 0 0 57 0 54 4

Time Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks
4:00 PM - 4:15 PM 0 133 5 0 7 126 0 5 0 0 0 0 6 0 8 1
4:15 PM - 4:30 PM 0 118 7 1 6 118 0 1 0 0 0 0 7 0 13 0
4:30 PM - 4:45 PM 0 109 8 2 7 122 0 5 0 0 0 0 9 0 6 0
4:45 PM - 5:00 PM 0 89 5 1 8 141 0 4 0 0 0 0 5 0 10 0
5:00 PM - 5:15 PM 0 148 7 2 4 136 0 0 0 0 0 0 3 0 8 0
5:15 PM - 5:30 PM 0 109 5 1 3 123 0 0 0 0 0 0 4 0 5 0
5:30 PM - 5:45 PM 0 120 8 1 5 149 0 4 0 0 0 0 11 0 9 1
5:45 PM - 6:00 PM 0 90 6 1 5 123 0 1 0 0 0 0 11 0 6 1

TOTAL 0 916 51 9 45 1038 0 20 0 0 0 0 56 0 65 3

PEAK HOUR Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks

7:15 AM - 8:15 AM 0 416 15 15 30 392 0 13 0 0 0 0 26 0 34 1

4:45 PM - 5:45 PM 0 466 25 5 20 549 0 8 0 0 0 0 23 0 32 1

PHF Trucks PHF

AM 0.975 3.2%
PM 0 549 20 0.924

PM 0.911 1.3%
AM 0 392 30 0.879

PHF ##### #####
AM PM

0 0 34 32

0 0 0 0

0 0 26 23

PM AM

PHF
0.682 0.688 PHF

0.962 0 416 15 AM

0.792 0 466 25 PM

Turning Movement Report

Southbound

Academy Ave @ California Ave

Fresno

Thursday, January 11, 2018 Clear

Eastbound

36.7213

-119.5565
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20
Hanford, CA 93230 Prepared For:

OMNI-Means
800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
7:00 AM - 7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM - 7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM - 7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM - 8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM - 8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM - 8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM - 8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM - 9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
4:00 PM - 4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM - 4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM - 4:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
4:45 PM - 5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM - 5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM - 5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM - 5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM - 6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

PEAK HOUR Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:15 AM - 8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:45 PM - 5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bikes Peds Peds <>

AM Peak Total 0 0 PM 0 0 0 0

PM Peak Total 0 0 AM 0 0 0 0

Pe
ds

 <
>

0 0
AM PM

0 0 0 0

0 0 0 0

0 0 0 0

PM AM

Peds <>
0 0

Pe
ds

 <
>

0 0 0 0 AM

0 0 0 0 PM

Turning Movement Report

Academy Ave @ California Ave 36.7213

Fresno -119.5565

Thursday, January 11, 2018 Clear
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20

Hanford, CA 93230 Prepared For:
OMNI-Means

800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION N/S STREET

COUNTY E/W STREET

COLLECTION DATE WEATHER

CYCLE TIME CONTROL TYPEN/A

Turning Movement Report

Academy Ave @ California Ave

Fresno

Thursday, January 11, 2018
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20
Hanford, CA 93230 Prepared For:

OMNI-Means
800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

Time Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks
7:00 AM - 7:15 AM 0 104 3 0 1 84 0 1 0 0 0 0 0 0 2 0
7:15 AM - 7:30 AM 0 106 1 4 1 120 0 5 0 0 0 0 0 0 0 0
7:30 AM - 7:45 AM 0 113 1 3 1 92 0 1 0 0 0 0 1 0 3 0
7:45 AM - 8:00 AM 0 99 1 5 1 110 0 7 0 0 0 0 1 0 3 0
8:00 AM - 8:15 AM 0 107 1 3 0 105 0 1 0 0 0 0 0 0 2 0
8:15 AM - 8:30 AM 0 89 1 4 1 108 0 7 0 0 0 0 0 0 3 0
8:30 AM - 8:45 AM 0 78 0 5 0 109 0 8 0 0 0 0 0 0 0 0
8:45 AM - 9:00 AM 0 100 0 4 0 112 0 3 0 0 0 0 0 0 1 0

TOTAL 0 796 8 28 5 840 0 33 0 0 0 0 2 0 14 0

Time Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks
4:00 PM - 4:15 PM 0 141 1 1 1 133 0 5 0 0 0 0 1 0 0 0
4:15 PM - 4:30 PM 0 120 3 1 1 125 0 2 0 0 0 0 1 0 1 0
4:30 PM - 4:45 PM 0 116 1 2 2 126 0 5 0 0 0 0 1 0 0 0
4:45 PM - 5:00 PM 0 102 1 2 0 145 0 4 0 0 0 0 0 0 1 0
5:00 PM - 5:15 PM 0 148 3 1 1 137 0 0 0 0 0 0 0 0 2 0
5:15 PM - 5:30 PM 0 115 0 1 1 125 0 0 0 0 0 0 0 0 0 0
5:30 PM - 5:45 PM 0 133 0 1 1 159 0 4 0 0 0 0 0 0 1 0
5:45 PM - 6:00 PM 0 91 1 0 1 134 0 2 0 0 0 0 1 0 2 0

TOTAL 0 966 10 9 8 1084 0 22 0 0 0 0 4 0 7 0

PEAK HOUR Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks

7:15 AM - 8:15 AM 0 425 4 15 3 427 0 14 0 0 0 0 2 0 8 0

4:45 PM - 5:45 PM 0 498 4 5 3 566 0 8 0 0 0 0 0 0 4 0

PHF Trucks PHF

AM 0.953 3.3%
PM 0 566 3 0.889

PM 0.914 1.2%
AM 0 427 3 0.888

PHF ##### #####
AM PM

0 0 8 4

0 0 0 0

0 0 2 0

PM AM

PHF
0.625 0.5 PHF

0.941 0 425 4 AM

0.831 0 498 4 PM

Turning Movement Report

Southbound

Academy Ave @ Geary Ave

Fresno

Thursday, January 11, 2018 Clear

Eastbound

36.7185

-119.5565

Page 1 of 3Academy Ave

Academy Ave

Geary Ave

Northbound Westbound

Southbound

Southbound Eastbound

Northbound Westbound

Eastbound WestboundNorthbound



Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20
Hanford, CA 93230 Prepared For:

OMNI-Means
800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
7:00 AM - 7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM - 7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM - 7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM - 8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM - 8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM - 8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM - 8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM - 9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
4:00 PM - 4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM - 4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM - 4:45 PM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
4:45 PM - 5:00 PM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
5:00 PM - 5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM - 5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM - 5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM - 6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0

PEAK HOUR Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:15 AM - 8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:45 PM - 5:45 PM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

Bikes Peds Peds <>

AM Peak Total 0 0 PM 0 0 1 0

PM Peak Total 1 0 AM 0 0 0 0

Pe
ds

 <
>

0 0
AM PM

0 0 0 0

0 0 0 0

0 0 0 0

PM AM

Peds <>
0 0

Pe
ds

 <
>

0 0 0 0 AM

0 0 0 0 PM
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Academy Ave @ Geary Ave 36.7185
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20

Hanford, CA 93230 Prepared For:
OMNI-Means

800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION N/S STREET

COUNTY E/W STREET

COLLECTION DATE WEATHER

CYCLE TIME CONTROL TYPEN/A

Turning Movement Report

Academy Ave @ Geary Ave

Fresno

Thursday, January 11, 2018
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20
Hanford, CA 93230 Prepared For:

OMNI-Means
800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

Time Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks
7:00 AM - 7:15 AM 0 104 2 0 2 81 0 1 0 0 0 0 5 0 3 0
7:15 AM - 7:30 AM 0 103 0 4 1 120 0 4 0 0 0 0 6 0 6 0
7:30 AM - 7:45 AM 0 111 4 4 2 95 0 0 0 0 0 0 8 0 5 0
7:45 AM - 8:00 AM 0 98 4 5 2 108 0 7 0 0 0 0 7 0 5 1
8:00 AM - 8:15 AM 0 105 2 3 2 102 0 1 0 0 0 0 4 0 7 0
8:15 AM - 8:30 AM 0 86 2 4 3 108 0 7 0 0 0 0 1 0 7 0
8:30 AM - 8:45 AM 0 81 3 5 1 110 0 7 0 0 0 0 4 0 2 0
8:45 AM - 9:00 AM 0 93 3 3 0 112 0 3 0 0 0 0 5 0 3 0

TOTAL 0 781 20 28 13 836 0 30 0 0 0 0 40 0 38 1

Time Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks
4:00 PM - 4:15 PM 0 129 5 1 7 133 0 3 0 0 0 0 2 0 3 0
4:15 PM - 4:30 PM 0 128 2 1 3 114 0 2 0 0 0 0 3 0 2 0
4:30 PM - 4:45 PM 0 114 9 1 4 133 0 5 0 0 0 0 7 0 4 1
4:45 PM - 5:00 PM 0 102 0 1 4 144 0 4 0 0 0 0 7 0 1 0
5:00 PM - 5:15 PM 0 153 12 2 4 139 0 0 0 0 0 0 4 0 0 0
5:15 PM - 5:30 PM 0 113 8 1 3 125 0 0 0 0 0 0 8 0 4 0
5:30 PM - 5:45 PM 0 126 14 0 4 153 0 1 0 0 0 0 6 0 3 0
5:45 PM - 6:00 PM 0 89 8 0 3 140 0 2 0 0 0 0 4 0 3 0

TOTAL 0 954 58 7 32 1081 0 17 0 0 0 0 41 0 20 1

PEAK HOUR Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks

7:15 AM - 8:15 AM 0 417 10 16 7 425 0 12 0 0 0 0 25 0 23 1

4:45 PM - 5:45 PM 0 494 34 4 15 561 0 5 0 0 0 0 25 0 8 0

PHF Trucks PHF

AM 0.961 3.2%
PM 0 561 15 0.917

PM 0.911 0.8%
AM 0 425 7 0.893

PHF ##### #####
AM PM

0 0 23 8

0 0 0 0

0 0 25 25

PM AM

PHF
0.923 0.688 PHF

0.928 0 417 10 AM

0.8 0 494 34 PM

Turning Movement Report

Southbound

Academy Ave @ Florence Ave

Fresno

Thursday, January 11, 2018 Clear

Eastbound

36.7176

-119.5566
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20
Hanford, CA 93230 Prepared For:

OMNI-Means
800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
7:00 AM - 7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM - 7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM - 7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM - 8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM - 8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM - 8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM - 8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM - 9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
4:00 PM - 4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM - 4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM - 4:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
4:45 PM - 5:00 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
5:00 PM - 5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM - 5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM - 5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM - 6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0

PEAK HOUR Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:15 AM - 8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:45 PM - 5:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

Bikes Peds Peds <>

AM Peak Total 0 0 PM 0 1 0 0

PM Peak Total 1 0 AM 0 0 0 0

Pe
ds

 <
>

0 0
AM PM

0 0 0 0

0 0 0 0

0 0 0 0

PM AM

Peds <>
0 0

Pe
ds
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>

0 0 0 0 AM

0 0 0 0 PM
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Academy Ave @ Florence Ave 36.7176
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20

Hanford, CA 93230 Prepared For:
OMNI-Means

800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION N/S STREET

COUNTY E/W STREET

COLLECTION DATE WEATHER

CYCLE TIME CONTROL TYPEN/A

Turning Movement Report

Academy Ave @ Florence Ave

Fresno

Thursday, January 11, 2018
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20
Hanford, CA 93230 Prepared For:

OMNI-Means
800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

Time Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks
7:00 AM - 7:15 AM 0 72 4 1 19 64 0 1 0 0 0 0 7 0 40 0
7:15 AM - 7:30 AM 0 64 4 4 24 97 0 4 0 0 0 0 11 0 34 0
7:30 AM - 7:45 AM 0 83 7 4 21 83 0 0 0 0 0 0 12 0 35 1
7:45 AM - 8:00 AM 0 79 12 3 23 90 0 7 0 0 0 0 12 0 28 0
8:00 AM - 8:15 AM 0 76 16 3 12 94 0 0 0 0 0 0 3 0 49 0
8:15 AM - 8:30 AM 0 75 13 5 9 102 0 8 0 0 0 0 7 0 14 0
8:30 AM - 8:45 AM 0 59 8 4 9 107 0 7 0 0 0 0 9 0 21 0
8:45 AM - 9:00 AM 0 82 12 0 20 99 0 4 0 0 0 0 12 0 19 0

TOTAL 0 590 76 24 137 736 0 31 0 0 0 0 73 0 240 1

Time Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks
4:00 PM - 4:15 PM 0 114 20 0 33 103 0 5 0 0 0 0 11 0 34 0
4:15 PM - 4:30 PM 0 106 17 1 32 90 0 2 0 0 0 0 13 0 15 0
4:30 PM - 4:45 PM 0 107 21 1 32 118 0 4 0 0 0 0 11 0 20 0
4:45 PM - 5:00 PM 0 84 9 0 27 128 0 5 0 0 0 0 9 0 14 0
5:00 PM - 5:15 PM 0 138 19 3 37 107 0 1 0 0 0 0 4 0 21 0
5:15 PM - 5:30 PM 0 100 16 1 32 111 0 0 0 0 0 0 13 0 24 0
5:30 PM - 5:45 PM 0 115 19 1 38 120 0 1 0 0 0 0 10 0 24 0
5:45 PM - 6:00 PM 0 93 22 0 38 109 0 2 0 0 0 0 11 0 7 0

TOTAL 0 857 143 7 269 886 0 20 0 0 0 0 82 0 159 0

PEAK HOUR Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks

7:15 AM - 8:15 AM 0 302 39 14 80 364 0 11 0 0 0 0 38 0 146 1

5:00 PM - 6:00 PM 0 446 76 5 145 447 0 4 0 0 0 0 38 0 76 0

PHF Trucks PHF

AM 0.969 2.7%
PM 0 447 145 0.937

PM 0.942 0.7%
AM 0 364 80 0.917

PHF ##### #####
AM PM

0 0 146 76

0 0 0 0

0 0 38 38

PM AM

PHF
0.885 0.77 PHF

0.927 0 302 39 AM

0.831 0 446 76 PM
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20
Hanford, CA 93230 Prepared For:

OMNI-Means
800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
7:00 AM - 7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM - 7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM - 7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
7:45 AM - 8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM - 8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM - 8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM - 8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM - 9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
4:00 PM - 4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM - 4:30 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0
4:30 PM - 4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM - 5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM - 5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM - 5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM - 5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM - 6:00 PM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 0

PEAK HOUR Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:15 AM - 8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

5:00 PM - 6:00 PM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0

Bikes Peds Peds <>

AM Peak Total 0 1 PM 0 0 0 0

PM Peak Total 0 1 AM 0 0 0 0

Pe
ds

 <
>

0 1
AM PM

0 0 0 0

0 0 0 0

0 0 0 0

PM AM

Peds <>
0 0

Pe
ds

 <
>

0 0 0 0 AM

1 0 0 0 PM

Turning Movement Report

Academy Ave @ Church Ave 36.7140

Fresno -119.5565

Thursday, January 11, 2018 Clear
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Peds
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Peds
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Westbound Bikes W.Leg 
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Academy Ave

0 Church Ave

Academy Ave Page 2 of 3

Northbound Bikes N.Leg 
Peds

Southbound Bikes



Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20

Hanford, CA 93230 Prepared For:
OMNI-Means

800-975-6938  Phone/Fax 943 Reserve Drive
www.metrotrafficdata.com Roseville, CA 95678

LOCATION N/S STREET

COUNTY E/W STREET

COLLECTION DATE WEATHER

CYCLE TIME CONTROL TYPEN/A

Turning Movement Report

Academy Ave @ Church Ave

Fresno

Thursday, January 11, 2018

Academy Ave

Church Ave

Clear

One-Way Stop

COMMENTS

Page 3 of 3
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20

Hanford, CA 93230 Prepared For: OMNI-MEANS, Ltd.
943 Reserve Drive, Suite 100

800-975-6938  Phone/Fax Roseville, CA
www.metrotrafficdata.com

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

NUMBER OF LANES

Hour :00 :15 :30 :45 Total :00 :15 :30 :45 Total
12:00 AM 9 12 5 13 39 15 23 23 20 81 120
1:00 AM 8 5 2 5 20 5 6 7 7 25 45
2:00 AM 4 11 8 6 29 4 7 6 4 21 50
3:00 AM 2 2 11 6 21 4 7 6 3 20 41
4:00 AM 5 9 19 21 54 10 7 12 14 43 97
5:00 AM 16 28 62 55 161 17 31 47 54 149 310
6:00 AM 59 89 125 89 362 34 44 66 106 250 612
7:00 AM 119 124 127 117 487 112 119 119 133 483 970
8:00 AM 132 89 87 95 403 105 122 112 93 432 835
9:00 AM 87 104 100 84 375 85 72 89 88 334 709

10:00 AM 84 92 111 101 388 80 70 68 84 302 690
11:00 AM 99 84 82 69 334 68 76 104 95 343 677
12:00 PM 102 107 96 105 410 74 92 83 82 331 741
1:00 PM 109 105 90 99 403 104 94 94 105 397 800
2:00 PM 110 97 131 95 433 91 108 99 118 416 849
3:00 PM 108 131 160 117 516 117 98 121 131 467 983
4:00 PM 161 151 128 114 554 141 141 148 160 590 1144
5:00 PM 181 134 139 116 570 150 143 182 131 606 1176
6:00 PM 106 99 77 63 345 97 106 95 73 371 716
7:00 PM 56 49 54 52 211 71 76 60 47 254 465
8:00 PM 50 43 34 33 160 38 48 63 51 200 360
9:00 PM 39 40 36 20 135 45 55 47 28 175 310
10:00 PM 26 21 18 9 74 34 35 21 17 107 181
11:00 PM 11 15 12 14 52 13 21 18 19 71 123

6536 6468

AM% 39.6% AM Peak 976 7:15 am to 8:15 am AM P.H.F. 0.98

PM% 60.4% PM Peak 1203 4:45 pm to 5:45 pm PM P.H.F. 0.91

Hourly 
Totals

Northbound Southbound

Total 50.3% 49.7%
13004

4

24 Hour Volume Report

Academy Ave s/o Kings Canyon Rd

Fresno

Thursday, January 11, 2018

36.7345464

-119.5562401
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20

Hanford, CA 93230 Prepared For: OMNI-MEANS, Ltd.
943 Reserve Drive, Suite 100

800-975-6938  Phone/Fax Roseville, CA
www.metrotrafficdata.com

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

NUMBER OF LANES

Hour :00 :15 :30 :45 Total :00 :15 :30 :45 Total
12:00 AM 12 10 5 13 40 14 20 26 16 76 116
1:00 AM 8 7 2 6 23 7 6 7 3 23 46
2:00 AM 3 8 11 5 27 4 6 3 3 16 43
3:00 AM 1 2 7 6 16 4 7 6 3 20 36
4:00 AM 5 7 16 14 42 11 10 10 15 46 88
5:00 AM 15 24 58 43 140 12 27 43 57 139 279
6:00 AM 53 80 117 89 339 31 38 60 107 236 575
7:00 AM 112 102 120 112 446 88 123 98 119 428 874
8:00 AM 105 94 81 107 387 110 107 114 123 454 841
9:00 AM 101 88 105 84 378 88 74 95 74 331 709

10:00 AM 79 89 100 102 370 85 74 64 80 303 673
11:00 AM 106 76 75 71 328 77 84 105 78 344 672
12:00 PM 105 103 96 106 410 75 92 88 92 347 757
1:00 PM 105 100 94 112 411 97 100 100 109 406 817
2:00 PM 97 107 123 108 435 98 114 112 109 433 868
3:00 PM 96 134 160 118 508 113 99 98 118 428 936
4:00 PM 148 120 126 102 496 138 130 148 156 572 1068
5:00 PM 159 120 138 99 516 141 140 162 138 581 1097
6:00 PM 99 84 79 78 340 90 78 81 68 317 657
7:00 PM 62 50 53 49 214 69 71 57 40 237 451
8:00 PM 52 40 23 40 155 42 46 61 70 219 374
9:00 PM 31 31 25 18 105 47 50 44 28 169 274
10:00 PM 22 18 17 8 65 30 27 20 17 94 159
11:00 PM 12 14 13 10 49 8 20 13 16 57 106

6240 6276

AM% 39.6% AM Peak 889 7:15 am to 8:15 am AM P.H.F. 0.96

PM% 60.4% PM Peak 1118 4:45 pm to 5:45 pm PM P.H.F. 0.93

4

24 Hour Volume Report

Academy Ave n/o Church Ave

Fresno

Thursday, January 11, 2018

36.7148389

-119.5566478

Clear

Hourly 
Totals

Northbound Southbound

Total 49.9% 50.1%
12516
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20
Hanford, CA 93230 Prepared For:

GHD
800-975-6938  Phone/Fax 30 River Park Place West Ste 220
www.metrotrafficdata.com Fresno, CA 93720

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

Time Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks
7:00 AM - 7:15 AM 80 15 2 1 2 13 5 0 2 113 21 4 1 209 0 1
7:15 AM - 7:30 AM 87 16 3 1 0 16 2 0 0 126 33 8 9 289 1 3
7:30 AM - 7:45 AM 95 23 5 1 0 5 2 0 2 142 37 2 7 223 1 11
7:45 AM - 8:00 AM 81 16 7 0 0 20 1 0 5 110 16 3 6 149 1 1
8:00 AM - 8:15 AM 64 14 4 0 4 11 0 0 0 91 38 5 12 131 1 1
8:15 AM - 8:30 AM 67 4 3 0 0 18 0 1 1 144 42 6 12 165 1 2
8:30 AM - 8:45 AM 74 7 5 1 3 12 1 0 1 91 19 6 8 136 2 5
8:45 AM - 9:00 AM 57 9 4 1 0 21 1 0 0 57 38 3 14 115 0 3

TOTAL 605 104 33 5 9 116 12 1 11 874 244 37 69 1417 7 27

Time Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks
4:00 PM - 4:15 PM 39 17 8 1 2 16 0 0 1 164 67 7 9 122 0 3
4:15 PM - 4:30 PM 38 16 2 0 1 15 2 0 1 205 71 4 10 112 1 1
4:30 PM - 4:45 PM 42 13 5 0 1 18 4 0 2 239 72 6 7 127 0 8
4:45 PM - 5:00 PM 41 10 5 1 0 16 0 1 1 235 68 7 6 112 0 2
5:00 PM - 5:15 PM 46 18 4 0 5 5 1 0 2 162 75 7 11 145 1 3
5:15 PM - 5:30 PM 53 13 9 0 3 15 1 0 0 284 101 6 9 131 1 4
5:30 PM - 5:45 PM 53 18 13 0 4 16 0 0 2 279 67 6 8 129 0 2
5:45 PM - 6:00 PM 47 24 8 3 5 18 2 0 2 247 99 6 13 92 2 1

TOTAL 359 129 54 5 21 119 10 1 11 1815 620 49 73 970 5 24

PEAK HOUR Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks

7:00 AM - 8:00 AM 343 70 17 3 2 54 10 0 9 491 107 17 23 870 3 16

5:00 PM - 6:00 PM 199 73 34 3 17 54 4 0 6 972 342 25 41 497 4 10

PHF Trucks PHF

AM 0.859 1.8%
PM 4 54 17 0.75

PM 0.904 1.7%
AM 10 54 2 0.786

PHF 0.857 0.838
AM PM

6 9 3 4

972 491 870 497

342 107 23 41

PM AM

PHF
0.749 0.863 PHF

0.874 343 70 17 AM

0.911 199 73 34 PM

Southbound

Southbound Eastbound

Northbound Westbound

Eastbound WestboundNorthbound

Page 1 of 3Bethel Ave

Bethel Ave

SR 180SR 180

Northbound Westbound

Turning Movement Report

Southbound

SR 180 @ Bethel Ave

Fresno

Wednesday, March 06, 2019 Clear

Eastbound

 36.736037°

-119.574157°



Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20
Hanford, CA 93230 Prepared For:

GHD
800-975-6938  Phone/Fax 30 River Park Place West Ste 220
www.metrotrafficdata.com Fresno, CA 93720

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
7:00 AM - 7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM - 7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM - 7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM - 8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM - 8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM - 8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM - 8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM - 9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
4:00 PM - 4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM - 4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM - 4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM - 5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM - 5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM - 5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM - 5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM - 6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PEAK HOUR Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 AM - 8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5:00 PM - 6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bikes Peds Peds <>

AM Peak Total 0 0 PM 0 0 0 0

PM Peak Total 0 0 AM 0 0 0 0

Pe
ds

 <
>

0 0
AM PM

0 0 0 0

0 0 0 0

0 0 0 0

PM AM

Peds <>
0 0

Pe
ds

 <
>

0 0 0 0 AM

0 0 0 0 PM
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Bethel Ave

SR 180 SR 180

Bethel Ave Page 2 of 3
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Turning Movement Report

SR 180 @ Bethel Ave  36.736037°

Fresno -119.574157°

Wednesday, March 06, 2019 Clear



Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20

Hanford, CA 93230 Prepared For:
GHD

800-975-6938  Phone/Fax 30 River Park Place West Ste 220
www.metrotrafficdata.com Fresno, CA 93720

LOCATION N/S STREET

COUNTY E/W STREET

COLLECTION DATE WEATHER

CYCLE TIME CONTROL TYPE

SR 180

Clear

Signal

COMMENTS All approaches have protected left turns.

Page 3 of 3

67 Seconds

Turning Movement Report

SR 180 @ Bethel Ave

Fresno

Wednesday, March 06, 2019

Bethel Ave



Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20
Hanford, CA 93230 Prepared For:

GHD
800-975-6938  Phone/Fax 30 River Park Place West Ste 220
www.metrotrafficdata.com Fresno, CA 93720

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

Time Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks
7:00 AM - 7:15 AM 8 39 7 0 6 53 4 1 2 13 14 1 25 7 22 1
7:15 AM - 7:30 AM 15 50 13 1 8 109 3 0 4 9 20 0 29 23 27 0
7:30 AM - 7:45 AM 17 46 18 1 5 67 9 1 3 20 45 0 24 18 23 1
7:45 AM - 8:00 AM 21 70 13 0 8 41 7 0 14 15 44 0 16 20 17 1
8:00 AM - 8:15 AM 4 47 8 2 3 52 1 0 1 5 17 0 9 3 17 1
8:15 AM - 8:30 AM 5 52 3 2 2 49 0 4 1 4 6 1 8 3 15 0
8:30 AM - 8:45 AM 4 47 7 1 4 35 0 0 1 3 10 0 9 4 9 0
8:45 AM - 9:00 AM 3 36 4 1 3 45 1 0 2 3 15 3 20 6 10 0

TOTAL 77 387 73 8 39 451 25 6 28 72 171 5 140 84 140 4

Time Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks
4:00 PM - 4:15 PM 10 46 17 1 10 66 0 0 3 1 8 0 19 5 8 0
4:15 PM - 4:30 PM 5 51 25 0 15 61 1 1 0 10 9 0 18 2 10 0
4:30 PM - 4:45 PM 9 56 14 0 14 69 0 0 3 7 7 0 14 6 6 0
4:45 PM - 5:00 PM 7 78 34 0 7 78 3 0 3 10 16 0 9 10 3 0
5:00 PM - 5:15 PM 14 73 23 0 12 64 0 0 1 7 6 0 21 7 9 0
5:15 PM - 5:30 PM 11 54 26 0 18 85 5 0 3 14 10 0 19 13 15 0
5:30 PM - 5:45 PM 17 59 31 1 13 76 1 0 3 11 20 0 13 8 16 0
5:45 PM - 6:00 PM 17 59 29 1 14 58 4 0 0 6 13 0 26 20 14 0

TOTAL 90 476 199 3 103 557 14 1 16 66 89 0 139 71 81 0

PEAK HOUR Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks Left Thru Right Trucks

7:00 AM - 8:00 AM 61 205 51 2 27 270 23 2 23 57 123 1 94 68 89 3

5:00 PM - 6:00 PM 59 245 109 2 57 283 10 0 7 38 49 0 79 48 54 0

PHF Trucks PHF

AM 0.880 0.7%
PM 10 283 57 0.81

PM 0.951 0.2%
AM 23 270 27 0.667

PHF 0.691 0.695
AM PM

7 23 89 54

38 57 68 48

49 123 94 79

PM AM

PHF
0.794 0.754 PHF

0.762 61 205 51 AM

0.939 59 245 109 PM

Turning Movement Report

Southbound

Church Ave @ Bethel Ave

Fresno

Tuesday, March 05, 2019 Clear

Eastbound

 36.713971°

-119.574206°

Page 1 of 3Bethel Ave

Bethel Ave
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20
Hanford, CA 93230 Prepared For:

GHD
800-975-6938  Phone/Fax 30 River Park Place West Ste 220
www.metrotrafficdata.com Fresno, CA 93720

LOCATION LATITUDE

COUNTY LONGITUDE

COLLECTION DATE WEATHER

Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
7:00 AM - 7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
7:15 AM - 7:30 AM 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0
7:30 AM - 7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM - 8:00 AM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
8:00 AM - 8:15 AM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
8:15 AM - 8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM - 8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM - 9:00 AM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1

TOTAL 0 0 0 0 0 0 0 4 0 0 0 1 0 0 0 3

Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
4:00 PM - 4:15 PM 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0
4:15 PM - 4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM - 4:45 PM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
4:45 PM - 5:00 PM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
5:00 PM - 5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM - 5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM - 5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM - 6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 1

PEAK HOUR Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 AM - 8:00 AM 0 0 0 0 0 0 0 2 0 0 0 1 0 0 0 2

5:00 PM - 6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bikes Peds Peds <>

AM Peak Total 0 5 PM 0 0 0 0

PM Peak Total 0 0 AM 0 0 0 0

Pe
ds
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>

0 2
AM PM

0 0 0 0

0 0 0 0

0 0 0 0

PM AM
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1 0
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2 0 0 0 AM

0 0 0 0 PM

Turning Movement Report

Church Ave @ Bethel Ave  36.713971°

Fresno -119.574206°

Tuesday, March 05, 2019 Clear

E.Leg 
Peds

Westbound Bikes W.Leg 
Peds

Northbound Bikes N.Leg 
Peds

Southbound Bikes S.Leg 
Peds

Eastbound Bikes E.Leg 
Peds

S.Leg 
Peds

Eastbound Bikes E.Leg 
Peds

Westbound Bikes W.Leg 
Peds

Northbound Bikes N.Leg 
Peds

Southbound Bikes S.Leg 
Peds

Eastbound Bikes

Westbound Bikes W.Leg 
Peds

Bethel Ave

Church Ave Church Ave

Bethel Ave Page 2 of 3
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Metro Traffic Data Inc.
310 N. Irwin Street - Suite 20

Hanford, CA 93230 Prepared For:
GHD

800-975-6938  Phone/Fax 30 River Park Place West Ste 220
www.metrotrafficdata.com Fresno, CA 93720

LOCATION N/S STREET

COUNTY E/W STREET

COLLECTION DATE WEATHER

CYCLE TIME CONTROL TYPE58 Seconds

Turning Movement Report

Church Ave @ Bethel Ave

Fresno

Tuesday, March 05, 2019

Bethel Ave

Church Ave

Clear

Signal

COMMENTS All approaches have protected left turns.

Page 3 of 3



Appendices: 

Synchro Analysis                                                             



Existing Conditions 
  



Sanger - North Academy Corridor Master Plan Existing Conditions
1: Academy Ave & Kings Canyon Rd (SR 180) AM Peak Hour

AM Base (Academy).syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 59 305 177 49 505 140 246 159 40 169 208 82
Future Volume (veh/h) 59 305 177 49 505 140 246 159 40 169 208 82
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1744 1744 1744 1744 1744 1744 1744 1744 1744 1744 1744 1744
Adj Flow Rate, veh/h 63 324 188 52 537 149 262 169 43 180 221 87
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 360 1325 591 437 1325 591 970 1052 261 1077 938 358
Arrive On Green 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
Sat Flow, veh/h 705 3313 1478 828 3313 1478 1938 2631 652 2115 2345 895
Grp Volume(v), veh/h 63 324 188 52 537 149 262 105 107 180 154 154
Grp Sat Flow(s),veh/h/ln 705 1657 1478 828 1657 1478 969 1657 1626 1058 1657 1583
Q Serve(g_s), s 3.2 2.9 3.9 2.0 5.2 3.0 4.7 1.8 1.9 2.7 2.8 2.9
Cycle Q Clear(g_c), s 8.4 2.9 3.9 4.9 5.2 3.0 7.6 1.8 1.9 4.6 2.8 2.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.40 1.00 0.57
Lane Grp Cap(c), veh/h 360 1325 591 437 1325 591 970 663 651 1077 663 633
V/C Ratio(X) 0.17 0.24 0.32 0.12 0.41 0.25 0.27 0.16 0.16 0.17 0.23 0.24
Avail Cap(c_a), veh/h 360 1325 591 437 1325 591 970 663 651 1077 663 633
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 12.7 9.0 9.3 10.6 9.7 9.0 11.5 8.6 8.7 10.1 8.9 9.0
Incr Delay (d2), s/veh 1.1 0.4 1.4 0.6 0.9 1.0 0.7 0.5 0.5 0.3 0.8 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.7 1.0 0.3 1.3 0.7 0.7 0.5 0.5 0.4 0.7 0.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.7 9.4 10.7 11.2 10.6 10.0 12.2 9.2 9.2 10.5 9.8 9.9
LnGrp LOS B A B B B B B A A B A A
Approach Vol, veh/h 575 738 474 488
Approach Delay, s/veh 10.3 10.5 10.8 10.1
Approach LOS B B B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 9.6 10.4 6.6 7.2
Green Ext Time (p_c), s 1.6 1.8 1.9 2.9

Intersection Summary
HCM 6th Ctrl Delay 10.4
HCM 6th LOS B



Sanger - North Academy Corridor Master Plan Existing Conditions
2: Academy Ave & Butler Ave AM Peak Hour

AM Base (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 4 0 2 0 450 3 3 442 0
Future Vol, veh/h 0 0 0 4 0 2 0 450 3 3 442 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 140 - - 145 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 3 3 3 3 3 3 3 3 3 3 3 3
Mvmt Flow 0 0 0 4 0 2 0 474 3 3 465 0
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 708 948 233 715 947 239 465 0 0 477 0 0
          Stage 1 471 471 - 476 476 - - - - - - -
          Stage 2 237 477 - 239 471 - - - - - - -
Critical Hdwy 7.56 6.56 6.96 7.56 6.56 6.96 4.16 - - 4.16 - -
Critical Hdwy Stg 1 6.56 5.56 - 6.56 5.56 - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 3.33 3.53 4.03 3.33 2.23 - - 2.23 - -
Pot Cap-1 Maneuver 320 258 766 316 258 759 1086 - - 1074 - -
          Stage 1 540 555 - 536 552 - - - - - - -
          Stage 2 742 552 - 740 555 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 318 257 766 315 257 759 1086 - - 1074 - -
Mov Cap-2 Maneuver 318 257 - 315 257 - - - - - - -
          Stage 1 540 553 - 536 552 - - - - - - -
          Stage 2 740 552 - 738 553 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 0 14.4 0 0.1
HCM LOS A B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1086 - - - 391 1074 - -
HCM Lane V/C Ratio - - - - 0.016 0.003 - -
HCM Control Delay (s) 0 - - 0 14.4 8.4 - -
HCM Lane LOS A - - A B A - -
HCM 95th %tile Q(veh) 0 - - - 0 0 - -



Sanger - North Academy Corridor Master Plan Existing Conditions
3: Academy Ave & California Ave AM Peak Hour

AM Base (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 1.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 26 0 34 0 416 15 30 392 0
Future Vol, veh/h 0 0 0 26 0 34 0 416 15 30 392 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 185 - - 190 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 97 97 97 97 97 97 97 97 97 97 97 97
Heavy Vehicles, % 3 3 3 3 3 3 3 3 3 3 3 3
Mvmt Flow 0 0 0 27 0 35 0 429 15 31 404 0
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 681 910 202 701 903 222 404 0 0 444 0 0
          Stage 1 466 466 - 437 437 - - - - - - -
          Stage 2 215 444 - 264 466 - - - - - - -
Critical Hdwy 7.56 6.56 6.96 7.56 6.56 6.96 4.16 - - 4.16 - -
Critical Hdwy Stg 1 6.56 5.56 - 6.56 5.56 - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 3.33 3.53 4.03 3.33 2.23 - - 2.23 - -
Pot Cap-1 Maneuver 335 271 802 324 274 779 1144 - - 1105 - 0
          Stage 1 543 558 - 565 575 - - - - - - 0
          Stage 2 764 571 - 715 558 - - - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 313 263 802 317 266 779 1144 - - 1105 - -
Mov Cap-2 Maneuver 313 263 - 317 266 - - - - - - -
          Stage 1 543 542 - 565 575 - - - - - - -
          Stage 2 730 571 - 695 542 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 0 13.7 0 0.6
HCM LOS A B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT
Capacity (veh/h) 1144 - - - 477 1105 -
HCM Lane V/C Ratio - - - - 0.13 0.028 -
HCM Control Delay (s) 0 - - 0 13.7 8.4 -
HCM Lane LOS A - - A B A -
HCM 95th %tile Q(veh) 0 - - - 0.4 0.1 -



Sanger - North Academy Corridor Master Plan Existing Conditions
4: Geary Ave & Academy Ave AM Peak Hour

AM Base (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 8 425 4 3 427
Future Vol, veh/h 2 8 425 4 3 427
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 2 8 447 4 3 449
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 680 226 0 0 451 0
          Stage 1 449 - - - - -
          Stage 2 231 - - - - -
Critical Hdwy 6.86 6.96 - - 4.16 -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 - - 2.23 -
Pot Cap-1 Maneuver 382 774 - - 1099 -
          Stage 1 607 - - - - -
          Stage 2 782 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 381 774 - - 1099 -
Mov Cap-2 Maneuver 479 - - - - -
          Stage 1 605 - - - - -
          Stage 2 782 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10.3 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 689 1099 -
HCM Lane V/C Ratio - - 0.015 0.003 -
HCM Control Delay (s) - - 10.3 8.3 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0 0 -



Sanger - North Academy Corridor Master Plan Existing Conditions
5: Academy Ave & Florence Ave AM Peak Hour

AM Base (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 25 23 417 10 7 425
Future Vol, veh/h 25 23 417 10 7 425
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 90 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 26 24 434 10 7 443
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 675 222 0 0 444 0
          Stage 1 439 - - - - -
          Stage 2 236 - - - - -
Critical Hdwy 6.86 6.96 - - 4.16 -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 - - 2.23 -
Pot Cap-1 Maneuver 385 779 - - 1105 -
          Stage 1 614 - - - - -
          Stage 2 778 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 383 779 - - 1105 -
Mov Cap-2 Maneuver 480 - - - - -
          Stage 1 610 - - - - -
          Stage 2 778 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.7 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 588 1105 -
HCM Lane V/C Ratio - - 0.085 0.007 -
HCM Control Delay (s) - - 11.7 8.3 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.3 0 -



Sanger - North Academy Corridor Master Plan Existing Conditions
6: Academy Ave & Church Ave AM Peak Hour

AM Base (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 3.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 38 146 302 39 80 364
Future Vol, veh/h 38 146 302 39 80 364
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 150 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 39 151 311 40 82 375
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 683 176 0 0 351 0
          Stage 1 331 - - - - -
          Stage 2 352 - - - - -
Critical Hdwy 6.86 6.96 - - 4.16 -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 - - 2.23 -
Pot Cap-1 Maneuver 381 834 - - 1197 -
          Stage 1 697 - - - - -
          Stage 2 680 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 355 834 - - 1197 -
Mov Cap-2 Maneuver 355 - - - - -
          Stage 1 649 - - - - -
          Stage 2 680 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.8 0 1.5
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 652 1197 -
HCM Lane V/C Ratio - - 0.291 0.069 -
HCM Control Delay (s) - - 12.8 8.2 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 1.2 0.2 -



Sanger - North Academy Corridor Master Plan Existing Conditions
7: Bethel Ave & Kings Canyon Rd (SR 180) AM Peak Hour

AM Base (Academy).syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 491 107 23 870 3 343 70 17 2 54 10
Future Volume (veh/h) 9 491 107 23 870 3 343 70 17 2 54 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 10 571 124 27 1012 3 399 81 20 2 63 12
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 235 1347 601 357 1347 601 628 549 136 604 579 110
Arrive On Green 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
Sat Flow, veh/h 526 3367 1502 710 3367 1502 1255 1372 339 1226 1447 276
Grp Volume(v), veh/h 10 571 124 27 1012 3 399 0 101 2 0 75
Grp Sat Flow(s),veh/h/ln 526 1683 1502 710 1683 1502 1255 0 1711 1226 0 1722
Q Serve(g_s), s 0.7 5.5 2.4 1.3 11.6 0.1 13.2 0.0 1.7 0.0 0.0 1.2
Cycle Q Clear(g_c), s 12.4 5.5 2.4 6.8 11.6 0.1 14.4 0.0 1.7 1.7 0.0 1.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.20 1.00 0.16
Lane Grp Cap(c), veh/h 235 1347 601 357 1347 601 628 0 684 604 0 689
V/C Ratio(X) 0.04 0.42 0.21 0.08 0.75 0.00 0.64 0.00 0.15 0.00 0.00 0.11
Avail Cap(c_a), veh/h 235 1347 601 357 1347 601 628 0 684 604 0 689
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 16.9 9.8 8.8 12.2 11.6 8.1 13.0 0.0 8.6 9.2 0.0 8.5
Incr Delay (d2), s/veh 0.3 1.0 0.8 0.4 3.9 0.0 4.9 0.0 0.5 0.0 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 1.4 0.6 0.2 3.3 0.0 3.5 0.0 0.5 0.0 0.0 0.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.2 10.7 9.6 12.6 15.5 8.1 17.8 0.0 9.1 9.2 0.0 8.8
LnGrp LOS B B A B B A B A A A A A
Approach Vol, veh/h 705 1042 500 77
Approach Delay, s/veh 10.6 15.4 16.1 8.8
Approach LOS B B B A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 16.4 14.4 3.7 13.6
Green Ext Time (p_c), s 0.4 1.3 0.2 2.4

Intersection Summary
HCM 6th Ctrl Delay 13.9
HCM 6th LOS B



Sanger - North Academy Corridor Master Plan Existing Conditions
8: Bethel Ave & Church Ave AM Peak Hour

AM Base (Academy).syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 23 57 123 94 68 89 61 205 51 27 270 23
Future Volume (veh/h) 23 57 123 94 68 89 61 205 51 27 270 23
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 26 65 140 107 77 101 69 233 58 31 307 26
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 615 754 639 609 754 639 501 1433 639 553 1433 639
Arrive On Green 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.13 0.13 0.13
Sat Flow, veh/h 1216 1885 1598 1186 1885 1598 1055 3582 1598 1097 3582 1598
Grp Volume(v), veh/h 26 65 140 107 77 101 69 233 58 31 307 26
Grp Sat Flow(s),veh/h/ln1216 1885 1598 1186 1885 1598 1055 1791 1598 1097 1791 1598
Q Serve(g_s), s 0.6 1.0 2.6 2.8 1.1 1.8 2.1 1.9 1.0 1.1 3.4 0.6
Cycle Q Clear(g_c), s 1.8 1.0 2.6 3.7 1.1 1.8 5.6 1.9 1.0 3.0 3.4 0.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 615 754 639 609 754 639 501 1433 639 553 1433 639
V/C Ratio(X) 0.04 0.09 0.22 0.18 0.10 0.16 0.14 0.16 0.09 0.06 0.21 0.04
Avail Cap(c_a), veh/h 615 754 639 609 754 639 501 1433 639 553 1433 639
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 9.0 8.4 8.9 9.6 8.4 8.6 11.0 8.7 8.4 13.9 13.2 12.0
Incr Delay (d2), s/veh 0.1 0.2 0.8 0.6 0.3 0.5 0.6 0.2 0.3 0.2 0.3 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 0.4 0.9 0.7 0.4 0.6 0.5 0.6 0.3 0.2 1.1 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 9.1 8.6 9.7 10.2 8.7 9.2 11.6 8.9 8.7 14.1 13.6 12.1
LnGrp LOS A A A B A A B A A B B B
Approach Vol, veh/h 231 285 360 364
Approach Delay, s/veh 9.3 9.4 9.4 13.5
Approach LOS A A A B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 7.6 4.6 5.4 5.7
Green Ext Time (p_c), s 1.4 0.7 1.6 0.9

Intersection Summary
HCM 6th Ctrl Delay 10.6
HCM 6th LOS B



Sanger - North Academy Corridor Master Plan Sanger - North Academy Corridor Master Plan
1: Academy Ave & Kings Canyon Rd (SR 180) Existing Conditions

PM Base (Academy).syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 544 251 60 466 149 224 205 98 155 208 59
Future Volume (veh/h) 60 544 251 60 466 149 224 205 98 155 208 59
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 63 573 264 63 491 157 236 216 103 163 219 62
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 381 1347 601 332 1347 601 1013 896 412 970 1042 288
Arrive On Green 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
Sat Flow, veh/h 742 3367 1502 622 3367 1502 2018 2240 1030 1949 2606 720
Grp Volume(v), veh/h 63 573 264 63 491 157 236 160 159 163 140 141
Grp Sat Flow(s),veh/h/ln 742 1683 1502 622 1683 1502 1009 1683 1587 975 1683 1642
Q Serve(g_s), s 2.9 5.5 5.8 3.7 4.6 3.2 3.9 2.8 3.0 2.7 2.4 2.5
Cycle Q Clear(g_c), s 7.5 5.5 5.8 9.2 4.6 3.2 6.5 2.8 3.0 5.7 2.4 2.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.65 1.00 0.44
Lane Grp Cap(c), veh/h 381 1347 601 332 1347 601 1013 673 635 970 673 657
V/C Ratio(X) 0.17 0.43 0.44 0.19 0.36 0.26 0.23 0.24 0.25 0.17 0.21 0.22
Avail Cap(c_a), veh/h 381 1347 601 332 1347 601 1013 673 635 970 673 657
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 12.1 9.8 9.8 13.1 9.5 9.0 11.0 9.0 9.0 10.9 8.8 8.9
Incr Delay (d2), s/veh 0.9 1.0 2.3 1.3 0.8 1.1 0.5 0.8 0.9 0.4 0.7 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 1.4 1.5 0.5 1.1 0.8 0.6 0.8 0.8 0.4 0.7 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.1 10.7 12.2 14.4 10.2 10.1 11.5 9.8 9.9 11.3 9.5 9.6
LnGrp LOS B B B B B B B A A B A A
Approach Vol, veh/h 900 711 555 444
Approach Delay, s/veh 11.3 10.6 10.6 10.2
Approach LOS B B B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 8.5 9.5 7.7 11.2
Green Ext Time (p_c), s 2.0 3.0 1.6 2.2

Intersection Summary
HCM 6th Ctrl Delay 10.8
HCM 6th LOS B



Sanger - North Academy Corridor Master Plan Sanger - North Academy Corridor Master Plan
2: Academy Ave & Butler Ave Existing Conditions

PM Base (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 7 0 12 0 483 10 9 565 0
Future Vol, veh/h 0 0 0 7 0 12 0 483 10 9 565 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 140 - - 145 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 1 1 1 1 1 1 1 1 1 1 1 1
Mvmt Flow 0 0 0 8 0 13 0 537 11 10 628 0
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 917 1196 314 877 1191 274 628 0 0 548 0 0
          Stage 1 648 648 - 543 543 - - - - - - -
          Stage 2 269 548 - 334 648 - - - - - - -
Critical Hdwy 7.52 6.52 6.92 7.52 6.52 6.92 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.52 5.52 - 6.52 5.52 - - - - - - -
Critical Hdwy Stg 2 6.52 5.52 - 6.52 5.52 - - - - - - -
Follow-up Hdwy 3.51 4.01 3.31 3.51 4.01 3.31 2.21 - - 2.21 - -
Pot Cap-1 Maneuver 228 186 685 244 188 727 957 - - 1025 - -
          Stage 1 428 467 - 494 520 - - - - - - -
          Stage 2 716 518 - 656 467 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 222 184 685 242 186 727 957 - - 1025 - -
Mov Cap-2 Maneuver 222 184 - 242 186 - - - - - - -
          Stage 1 428 462 - 494 520 - - - - - - -
          Stage 2 703 518 - 650 462 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 0 14.1 0 0.1
HCM LOS A B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 957 - - - 418 1025 - -
HCM Lane V/C Ratio - - - - 0.051 0.01 - -
HCM Control Delay (s) 0 - - 0 14.1 8.5 - -
HCM Lane LOS A - - A B A - -
HCM 95th %tile Q(veh) 0 - - - 0.2 0 - -



Sanger - North Academy Corridor Master Plan Sanger - North Academy Corridor Master Plan
3: Academy Ave & California Ave Existing Conditions

PM Base (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 23 0 32 0 466 25 20 549 0
Future Vol, veh/h 0 0 0 23 0 32 0 466 25 20 549 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 185 - - 190 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 1 1 1 1 1 1 1 1 1 1 1 1
Mvmt Flow 0 0 0 25 0 35 0 512 27 22 603 0
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 903 1186 302 872 1173 270 603 0 0 539 0 0
          Stage 1 647 647 - 526 526 - - - - - - -
          Stage 2 256 539 - 346 647 - - - - - - -
Critical Hdwy 7.52 6.52 6.92 7.52 6.52 6.92 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.52 5.52 - 6.52 5.52 - - - - - - -
Critical Hdwy Stg 2 6.52 5.52 - 6.52 5.52 - - - - - - -
Follow-up Hdwy 3.51 4.01 3.31 3.51 4.01 3.31 2.21 - - 2.21 - -
Pot Cap-1 Maneuver 234 189 697 246 192 731 977 - - 1032 - 0
          Stage 1 428 467 - 506 530 - - - - - - 0
          Stage 2 729 523 - 646 467 - - - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 219 185 697 242 188 731 977 - - 1032 - -
Mov Cap-2 Maneuver 219 185 - 242 188 - - - - - - -
          Stage 1 428 457 - 506 530 - - - - - - -
          Stage 2 694 523 - 632 457 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 0 15.7 0 0.3
HCM LOS A C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT
Capacity (veh/h) 977 - - - 396 1032 -
HCM Lane V/C Ratio - - - - 0.153 0.021 -
HCM Control Delay (s) 0 - - 0 15.7 8.6 -
HCM Lane LOS A - - A C A -
HCM 95th %tile Q(veh) 0 - - - 0.5 0.1 -



Sanger - North Academy Corridor Master Plan Sanger - North Academy Corridor Master Plan
4: Geary Ave & Academy Ave Existing Conditions

PM Base (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 4 498 4 3 566
Future Vol, veh/h 0 4 498 4 3 566
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 0 4 547 4 3 622
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 866 276 0 0 551 0
          Stage 1 549 - - - - -
          Stage 2 317 - - - - -
Critical Hdwy 6.82 6.92 - - 4.12 -
Critical Hdwy Stg 1 5.82 - - - - -
Critical Hdwy Stg 2 5.82 - - - - -
Follow-up Hdwy 3.51 3.31 - - 2.21 -
Pot Cap-1 Maneuver 294 724 - - 1022 -
          Stage 1 545 - - - - -
          Stage 2 714 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 293 724 - - 1022 -
Mov Cap-2 Maneuver 410 - - - - -
          Stage 1 543 - - - - -
          Stage 2 714 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 724 1022 -
HCM Lane V/C Ratio - - 0.006 0.003 -
HCM Control Delay (s) - - 10 8.5 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0 0 -



Sanger - North Academy Corridor Master Plan Sanger - North Academy Corridor Master Plan
5: Academy Ave & Florence Ave Existing Conditions

PM Base (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 25 8 494 34 15 561
Future Vol, veh/h 25 8 494 34 15 561
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 90 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 27 9 543 37 16 616
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 902 290 0 0 580 0
          Stage 1 562 - - - - -
          Stage 2 340 - - - - -
Critical Hdwy 6.82 6.92 - - 4.12 -
Critical Hdwy Stg 1 5.82 - - - - -
Critical Hdwy Stg 2 5.82 - - - - -
Follow-up Hdwy 3.51 3.31 - - 2.21 -
Pot Cap-1 Maneuver 279 710 - - 997 -
          Stage 1 537 - - - - -
          Stage 2 695 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 275 710 - - 997 -
Mov Cap-2 Maneuver 393 - - - - -
          Stage 1 528 - - - - -
          Stage 2 695 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.9 0 0.2
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 441 997 -
HCM Lane V/C Ratio - - 0.082 0.017 -
HCM Control Delay (s) - - 13.9 8.7 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.3 0.1 -



Sanger - North Academy Corridor Master Plan Sanger - North Academy Corridor Master Plan
6: Academy Ave & Church Ave Existing Conditions

PM Base (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 2.9

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 38 76 446 76 145 447
Future Vol, veh/h 38 76 446 76 145 447
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 150 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 40 81 474 81 154 476
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1061 278 0 0 555 0
          Stage 1 515 - - - - -
          Stage 2 546 - - - - -
Critical Hdwy 6.82 6.92 - - 4.12 -
Critical Hdwy Stg 1 5.82 - - - - -
Critical Hdwy Stg 2 5.82 - - - - -
Follow-up Hdwy 3.51 3.31 - - 2.21 -
Pot Cap-1 Maneuver 221 722 - - 1018 -
          Stage 1 567 - - - - -
          Stage 2 547 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 188 722 - - 1018 -
Mov Cap-2 Maneuver 188 - - - - -
          Stage 1 481 - - - - -
          Stage 2 547 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 19.3 0 2.2
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 371 1018 -
HCM Lane V/C Ratio - - 0.327 0.152 -
HCM Control Delay (s) - - 19.3 9.2 -
HCM Lane LOS - - C A -
HCM 95th %tile Q(veh) - - 1.4 0.5 -



Sanger - North Academy Corridor Master Plan Sanger - North Academy Corridor Master Plan
7: Bethel Ave & Kings Canyon Rd (SR 180) Existing Conditions

PM Base (Academy).syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 6 972 342 41 497 4 199 73 34 17 54 4
Future Volume (veh/h) 6 972 342 41 497 4 199 73 34 17 54 4
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 7 1080 380 46 552 4 221 81 38 19 60 4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 388 1347 601 200 1347 601 638 456 214 587 657 44
Arrive On Green 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
Sat Flow, veh/h 808 3367 1502 344 3367 1502 1267 1141 535 1206 1643 110
Grp Volume(v), veh/h 7 1080 380 46 552 4 221 0 119 19 0 64
Grp Sat Flow(s),veh/h/ln 808 1683 1502 344 1683 1502 1267 0 1676 1206 0 1752
Q Serve(g_s), s 0.3 12.8 9.1 5.2 5.3 0.1 5.9 0.0 2.1 0.5 0.0 1.0
Cycle Q Clear(g_c), s 5.6 12.8 9.1 18.0 5.3 0.1 6.9 0.0 2.1 2.5 0.0 1.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.32 1.00 0.06
Lane Grp Cap(c), veh/h 388 1347 601 200 1347 601 638 0 670 587 0 701
V/C Ratio(X) 0.02 0.80 0.63 0.23 0.41 0.01 0.35 0.00 0.18 0.03 0.00 0.09
Avail Cap(c_a), veh/h 388 1347 601 200 1347 601 638 0 670 587 0 701
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 11.7 11.9 10.8 20.2 9.7 8.1 10.6 0.0 8.7 9.5 0.0 8.4
Incr Delay (d2), s/veh 0.1 5.1 5.0 2.7 0.9 0.0 1.5 0.0 0.6 0.1 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 3.7 2.6 0.5 1.3 0.0 1.5 0.0 0.6 0.1 0.0 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 11.8 17.0 15.9 22.9 10.6 8.1 12.1 0.0 9.3 9.6 0.0 8.7
LnGrp LOS B B B C B A B A A A A A
Approach Vol, veh/h 1467 602 340 83
Approach Delay, s/veh 16.7 11.5 11.1 8.9
Approach LOS B B B A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 8.9 14.8 4.5 20.0
Green Ext Time (p_c), s 0.9 2.2 0.2 0.0

Intersection Summary
HCM 6th Ctrl Delay 14.4
HCM 6th LOS B



Sanger - North Academy Corridor Master Plan Sanger - North Academy Corridor Master Plan
8: Bethel Ave & Church Ave Existing Conditions

PM Base (Academy).syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 38 49 79 48 54 59 245 109 57 283 10
Future Volume (veh/h) 7 38 49 79 48 54 59 245 109 57 283 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 7 40 52 83 51 57 62 258 115 60 298 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 299 248 210 308 248 210 888 2417 1078 820 2417 1078
Arrive On Green 0.13 0.13 0.13 0.13 0.13 0.13 0.67 0.67 0.67 1.00 1.00 1.00
Sat Flow, veh/h 1306 1900 1610 1325 1900 1610 1087 3610 1610 1025 3610 1610
Grp Volume(v), veh/h 7 40 52 83 51 57 62 258 115 60 298 11
Grp Sat Flow(s),veh/h/ln1306 1900 1610 1325 1900 1610 1087 1805 1610 1025 1805 1610
Q Serve(g_s), s 0.2 0.8 1.3 2.7 1.1 1.4 0.9 1.1 1.1 0.1 0.0 0.0
Cycle Q Clear(g_c), s 1.3 0.8 1.3 3.5 1.1 1.4 0.9 1.1 1.1 1.3 0.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 299 248 210 308 248 210 888 2417 1078 820 2417 1078
V/C Ratio(X) 0.02 0.16 0.25 0.27 0.21 0.27 0.07 0.11 0.11 0.07 0.12 0.01
Avail Cap(c_a), veh/h 651 760 644 665 760 644 888 2417 1078 820 2417 1078
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 18.1 17.4 17.6 18.9 17.5 17.6 2.6 2.6 2.6 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.3 0.6 0.5 0.4 0.7 0.2 0.1 0.2 0.2 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 0.4 0.5 0.8 0.5 0.5 0.1 0.2 0.2 0.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 18.1 17.7 18.2 19.4 17.9 18.3 2.8 2.7 2.8 0.2 0.1 0.0
LnGrp LOS B B B B B B A A A A A A
Approach Vol, veh/h 99 191 435 369
Approach Delay, s/veh 18.0 18.7 2.8 0.1
Approach LOS B B A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.6 10.4 34.6 10.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 3.1 3.3 3.3 5.5
Green Ext Time (p_c), s 2.0 0.3 1.8 0.5

Intersection Summary
HCM 6th Ctrl Delay 6.0
HCM 6th LOS A



Existing plus Project Conditions 
  



Sanger - North Academy Corridor Master Plan
1: Academy Ave & Kings Canyon Rd (SR 180) AM Peak Hour

AM Base (Academy)-B+P.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 59 305 218 56 505 140 298 183 48 169 226 82
Future Volume (veh/h) 59 305 218 56 505 140 298 183 48 169 226 82
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1744 1744 1744 1744 1744 1744 1744 1744 1744 1744 1744 1744
Adj Flow Rate, veh/h 64 332 237 61 549 152 324 199 52 184 246 89
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 364 1362 608 431 1362 608 965 1075 274 1057 987 348
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.41 0.41 0.40
Sat Flow, veh/h 695 3313 1478 786 3313 1478 1891 2614 667 2042 2402 846
Grp Volume(v), veh/h 64 332 237 61 549 152 324 124 127 184 168 167
Grp Sat Flow(s),veh/h/ln 695 1657 1478 786 1657 1478 945 1657 1624 1021 1657 1591
Q Serve(g_s), s 3.2 3.0 5.1 2.5 5.3 3.0 6.1 2.2 2.3 2.8 3.0 3.1
Cycle Q Clear(g_c), s 8.5 3.0 5.1 5.4 5.3 3.0 9.3 2.2 2.3 5.1 3.0 3.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.41 1.00 0.53
Lane Grp Cap(c), veh/h 364 1362 608 431 1362 608 965 681 668 1057 681 654
V/C Ratio(X) 0.18 0.24 0.39 0.14 0.40 0.25 0.34 0.18 0.19 0.17 0.25 0.26
Avail Cap(c_a), veh/h 364 1362 608 431 1362 608 965 681 668 1057 681 654
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 12.3 8.7 9.3 10.4 9.4 8.7 11.8 8.4 8.5 10.1 8.7 8.8
Incr Delay (d2), s/veh 1.0 0.4 1.9 0.7 0.9 1.0 0.9 0.6 0.6 0.4 0.9 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.7 1.3 0.4 1.3 0.7 1.0 0.6 0.6 0.5 0.8 0.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.4 9.1 11.2 11.1 10.2 9.7 12.7 9.0 9.2 10.5 9.5 9.8
LnGrp LOS B A B B B A B A A B A A
Approach Vol, veh/h 633 762 575 519
Approach Delay, s/veh 10.3 10.2 11.1 9.9
Approach LOS B B B A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 11.3 10.5 7.1 7.4
Green Ext Time (p_c), s 1.7 1.9 2.0 3.0

Intersection Summary
HCM 6th Ctrl Delay 10.4
HCM 6th LOS B



Sanger - North Academy Corridor Master Plan
2: Academy Ave & Butler Ave AM Peak Hour

AM Base (Academy)-B+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 0 6 5 0 3 7 506 5 5 464 5
Future Vol, veh/h 4 0 6 5 0 3 7 506 5 5 464 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 140 - - 145 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3 3 3 3 3 3 3
Mvmt Flow 4 0 7 5 0 3 8 550 5 5 504 5
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 808 1088 255 831 1088 278 509 0 0 555 0 0
          Stage 1 517 517 - 569 569 - - - - - - -
          Stage 2 291 571 - 262 519 - - - - - - -
Critical Hdwy 7.56 6.56 6.96 7.56 6.56 6.96 4.16 - - 4.16 - -
Critical Hdwy Stg 1 6.56 5.56 - 6.56 5.56 - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 3.33 3.53 4.03 3.33 2.23 - - 2.23 - -
Pot Cap-1 Maneuver 271 213 741 260 213 716 1045 - - 1005 - -
          Stage 1 507 529 - 472 502 - - - - - - -
          Stage 2 690 501 - 717 528 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 267 210 741 255 210 716 1045 - - 1005 - -
Mov Cap-2 Maneuver 267 210 - 255 210 - - - - - - -
          Stage 1 503 526 - 468 498 - - - - - - -
          Stage 2 682 497 - 707 525 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 13.5 16 0.1 0.1
HCM LOS B C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1045 - - 433 336 1005 - -
HCM Lane V/C Ratio 0.007 - - 0.025 0.026 0.005 - -
HCM Control Delay (s) 8.5 - - 13.5 16 8.6 - -
HCM Lane LOS A - - B C A - -
HCM 95th %tile Q(veh) 0 - - 0.1 0.1 0 - -



Sanger - North Academy Corridor Master Plan
3: Academy Ave & California Ave AM Peak Hour

AM Base (Academy)-B+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 1.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 0 6 27 0 34 7 477 17 32 437 1
Future Vol, veh/h 2 0 6 27 0 34 7 477 17 32 437 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 185 - - 190 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3 3 3 3 3 3 3
Mvmt Flow 2 0 7 29 0 37 8 518 18 35 475 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 821 1098 238 851 1089 268 476 0 0 536 0 0
          Stage 1 546 546 - 543 543 - - - - - - -
          Stage 2 275 552 - 308 546 - - - - - - -
Critical Hdwy 7.56 6.56 6.96 7.56 6.56 6.96 4.16 - - 4.16 - -
Critical Hdwy Stg 1 6.56 5.56 - 6.56 5.56 - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 3.33 3.53 4.03 3.33 2.23 - - 2.23 - -
Pot Cap-1 Maneuver 265 210 760 252 212 727 1075 - - 1021 - -
          Stage 1 487 514 - 489 515 - - - - - - -
          Stage 2 705 511 - 674 514 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 244 201 760 242 203 727 1075 - - 1021 - -
Mov Cap-2 Maneuver 244 201 - 242 203 - - - - - - -
          Stage 1 484 497 - 486 511 - - - - - - -
          Stage 2 664 507 - 645 497 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 12.4 16.3 0.1 0.6
HCM LOS B C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1075 - - 497 385 1021 - -
HCM Lane V/C Ratio 0.007 - - 0.017 0.172 0.034 - -
HCM Control Delay (s) 8.4 - - 12.4 16.3 8.7 - -
HCM Lane LOS A - - B C A - -
HCM 95th %tile Q(veh) 0 - - 0.1 0.6 0.1 - -



Sanger - North Academy Corridor Master Plan
4: Geary Ave & Academy Ave AM Peak Hour

AM Base (Academy)-B+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 9 492 4 4 466
Future Vol, veh/h 2 9 492 4 4 466
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 2 10 535 4 4 507
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 799 270 0 0 539 0
          Stage 1 537 - - - - -
          Stage 2 262 - - - - -
Critical Hdwy 6.86 6.96 - - 4.16 -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 - - 2.23 -
Pot Cap-1 Maneuver 321 725 - - 1019 -
          Stage 1 547 - - - - -
          Stage 2 755 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 320 725 - - 1019 -
Mov Cap-2 Maneuver 427 - - - - -
          Stage 1 545 - - - - -
          Stage 2 755 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10.7 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 643 1019 -
HCM Lane V/C Ratio - - 0.019 0.004 -
HCM Control Delay (s) - - 10.7 8.5 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.1 0 -



Sanger - North Academy Corridor Master Plan
5: Academy Ave & Florence Ave AM Peak Hour

AM Base (Academy)-B+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 25 24 471 10 8 461
Future Vol, veh/h 25 24 471 10 8 461
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 90 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 27 26 512 11 9 501
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 787 262 0 0 523 0
          Stage 1 518 - - - - -
          Stage 2 269 - - - - -
Critical Hdwy 6.86 6.96 - - 4.16 -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 - - 2.23 -
Pot Cap-1 Maneuver 327 734 - - 1033 -
          Stage 1 560 - - - - -
          Stage 2 749 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 324 734 - - 1033 -
Mov Cap-2 Maneuver 431 - - - - -
          Stage 1 555 - - - - -
          Stage 2 749 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.4 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 540 1033 -
HCM Lane V/C Ratio - - 0.099 0.008 -
HCM Control Delay (s) - - 12.4 8.5 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.3 0 -



Sanger - North Academy Corridor Master Plan
6: Academy Ave & Church Ave AM Peak Hour

AM Base (Academy)-B+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 3.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 38 151 331 39 87 400
Future Vol, veh/h 38 151 331 39 87 400
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 150 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 41 164 360 42 95 435
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 789 201 0 0 402 0
          Stage 1 381 - - - - -
          Stage 2 408 - - - - -
Critical Hdwy 6.86 6.96 - - 4.16 -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 - - 2.23 -
Pot Cap-1 Maneuver 326 803 - - 1146 -
          Stage 1 657 - - - - -
          Stage 2 637 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 299 803 - - 1146 -
Mov Cap-2 Maneuver 299 - - - - -
          Stage 1 602 - - - - -
          Stage 2 637 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 14.1 0 1.5
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 600 1146 -
HCM Lane V/C Ratio - - 0.342 0.083 -
HCM Control Delay (s) - - 14.1 8.4 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 1.5 0.3 -



Sanger - North Academy Corridor Master Plan
7: Bethel Ave & Kings Canyon Rd (SR 180) AM Peak Hour

AM Base (Academy)-B+P.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 491 107 23 870 3 343 70 17 2 54 10
Future Volume (veh/h) 9 491 107 23 870 3 343 70 17 2 54 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 10 534 116 25 946 3 373 76 18 2 59 11
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 261 1384 617 382 1384 617 647 569 135 625 597 111
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.41 0.41 0.40
Sat Flow, veh/h 560 3367 1502 741 3367 1502 1261 1385 328 1233 1452 271
Grp Volume(v), veh/h 10 534 116 25 946 3 373 0 94 2 0 70
Grp Sat Flow(s),veh/h/ln 560 1683 1502 741 1683 1502 1261 0 1713 1233 0 1723
Q Serve(g_s), s 0.7 5.0 2.2 1.1 10.4 0.1 11.6 0.0 1.5 0.0 0.0 1.1
Cycle Q Clear(g_c), s 11.0 5.0 2.2 6.1 10.4 0.1 12.7 0.0 1.5 1.6 0.0 1.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.19 1.00 0.16
Lane Grp Cap(c), veh/h 261 1384 617 382 1384 617 647 0 704 625 0 708
V/C Ratio(X) 0.04 0.39 0.19 0.07 0.68 0.00 0.58 0.00 0.13 0.00 0.00 0.10
Avail Cap(c_a), veh/h 261 1384 617 382 1384 617 647 0 704 625 0 708
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 15.4 9.3 8.5 11.4 10.9 7.8 12.0 0.0 8.3 8.8 0.0 8.2
Incr Delay (d2), s/veh 0.3 0.8 0.7 0.3 2.8 0.0 3.7 0.0 0.4 0.0 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 1.2 0.5 0.2 2.7 0.0 3.0 0.0 0.5 0.0 0.0 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.6 10.1 9.1 11.7 13.6 7.8 15.8 0.0 8.7 8.8 0.0 8.4
LnGrp LOS B B A B B A B A A A A A
Approach Vol, veh/h 660 974 467 72
Approach Delay, s/veh 10.0 13.5 14.3 8.4
Approach LOS B B B A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 14.7 13.0 3.6 12.4
Green Ext Time (p_c), s 0.6 1.6 0.2 2.8

Intersection Summary
HCM 6th Ctrl Delay 12.5
HCM 6th LOS B



Sanger - North Academy Corridor Master Plan
8: Bethel Ave & Church Ave AM Peak Hour

AM Base (Academy)-B+P.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 23 57 123 94 68 89 61 205 51 27 270 23
Future Volume (veh/h) 23 57 123 94 68 89 61 205 51 27 270 23
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 25 62 134 102 74 97 66 223 55 29 293 25
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 634 775 657 628 775 657 522 1473 657 573 1473 657
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.14 0.14 0.14
Sat Flow, veh/h 1224 1885 1598 1196 1885 1598 1070 3582 1598 1110 3582 1598
Grp Volume(v), veh/h 25 62 134 102 74 97 66 223 55 29 293 25
Grp Sat Flow(s),veh/h/ln1224 1885 1598 1196 1885 1598 1070 1791 1598 1110 1791 1598
Q Serve(g_s), s 0.6 0.9 2.4 2.6 1.1 1.7 2.0 1.8 0.9 1.0 3.3 0.6
Cycle Q Clear(g_c), s 1.7 0.9 2.4 3.5 1.1 1.7 5.2 1.8 0.9 2.8 3.3 0.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 634 775 657 628 775 657 522 1473 657 573 1473 657
V/C Ratio(X) 0.04 0.08 0.20 0.16 0.10 0.15 0.13 0.15 0.08 0.05 0.20 0.04
Avail Cap(c_a), veh/h 634 775 657 628 775 657 522 1473 657 573 1473 657
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.6 8.1 8.5 9.1 8.1 8.3 10.5 8.3 8.1 13.4 12.9 11.7
Incr Delay (d2), s/veh 0.1 0.2 0.7 0.6 0.2 0.5 0.5 0.2 0.3 0.2 0.3 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 0.3 0.8 0.6 0.4 0.6 0.4 0.6 0.3 0.2 1.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 8.7 8.3 9.2 9.7 8.4 8.8 11.0 8.5 8.3 13.6 13.2 11.8
LnGrp LOS A A A A A A B A A B B B
Approach Vol, veh/h 221 273 344 347
Approach Delay, s/veh 8.9 9.0 9.0 13.1
Approach LOS A A A B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 7.2 4.4 5.3 5.5
Green Ext Time (p_c), s 1.3 0.7 1.5 0.9

Intersection Summary
HCM 6th Ctrl Delay 10.2
HCM 6th LOS B



Sanger - North Academy Corridor Master Plan Existing Conditions � ProMect
1: Academy Ave & Kings Canyon Rd (SR 180) PM Peak Hour

PM Base (Academy)-B+P.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 544 397 83 466 149 348 248 116 155 272 59
Future Volume (veh/h) 60 544 397 83 466 149 348 248 116 155 272 59
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 65 591 432 90 507 162 378 270 126 168 296 64
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 383 1384 617 309 1384 617 956 925 420 915 1135 242
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.41 0.41 0.40
Sat Flow, veh/h 728 3367 1502 522 3367 1502 1877 2250 1021 1816 2761 588
Grp Volume(v), veh/h 65 591 432 90 507 162 378 200 196 168 179 181
Grp Sat Flow(s),veh/h/ln 728 1683 1502 522 1683 1502 939 1683 1588 908 1683 1666
Q Serve(g_s), s 3.1 5.6 10.7 6.7 4.7 3.2 7.5 3.6 3.8 3.1 3.1 3.3
Cycle Q Clear(g_c), s 7.8 5.6 10.7 12.3 4.7 3.2 10.8 3.6 3.8 6.8 3.1 3.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.64 1.00 0.35
Lane Grp Cap(c), veh/h 383 1384 617 309 1384 617 956 692 653 915 692 685
V/C Ratio(X) 0.17 0.43 0.70 0.29 0.37 0.26 0.40 0.29 0.30 0.18 0.26 0.26
Avail Cap(c_a), veh/h 383 1384 617 309 1384 617 956 692 653 915 692 685
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 11.9 9.5 11.0 13.9 9.2 8.7 12.3 8.9 9.0 11.2 8.7 8.8
Incr Delay (d2), s/veh 1.0 1.0 6.5 2.4 0.7 1.0 1.2 1.1 1.2 0.4 0.9 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 1.4 3.1 0.7 1.1 0.8 1.2 1.0 1.0 0.5 0.8 0.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 12.8 10.4 17.4 16.2 9.9 9.8 13.5 9.9 10.2 11.7 9.6 9.8
LnGrp LOS B B B B A A B A B B A A
Approach Vol, veh/h 1088 759 774 528
Approach Delay, s/veh 13.4 10.7 11.8 10.3
Approach LOS B B B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 12.8 12.7 8.8 14.3
Green Ext Time (p_c), s 2.0 2.5 1.9 1.5

Intersection Summary
HCM 6th Ctrl Delay 11.8
HCM 6th LOS B



Sanger - North Academy Corridor Master Plan Existing Conditions � ProMect
2: Academy Ave & Butler Ave PM Peak Hour

PM Base (Academy)-B+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 1.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 1 22 16 1 19 22 581 17 15 650 15
Future Vol, veh/h 16 1 22 16 1 19 22 581 17 15 650 15
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 140 - - 145 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1 1 1 1 1 1 1
Mvmt Flow 17 1 24 17 1 21 24 632 18 16 707 16
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1112 1445 362 1075 1444 325 723 0 0 650 0 0
          Stage 1 747 747 - 689 689 - - - - - - -
          Stage 2 365 698 - 386 755 - - - - - - -
Critical Hdwy 7.52 6.52 6.92 7.52 6.52 6.92 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.52 5.52 - 6.52 5.52 - - - - - - -
Critical Hdwy Stg 2 6.52 5.52 - 6.52 5.52 - - - - - - -
Follow-up Hdwy 3.51 4.01 3.31 3.51 4.01 3.31 2.21 - - 2.21 - -
Pot Cap-1 Maneuver 165 132 638 175 132 674 882 - - 939 - -
          Stage 1 373 421 - 404 447 - - - - - - -
          Stage 2 629 443 - 612 417 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 154 126 638 162 126 674 882 - - 939 - -
Mov Cap-2 Maneuver 154 126 - 162 126 - - - - - - -
          Stage 1 363 414 - 393 435 - - - - - - -
          Stage 2 592 431 - 578 410 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 21 20.8 0.3 0.2
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 882 - - 267 267 939 - -
HCM Lane V/C Ratio 0.027 - - 0.159 0.147 0.017 - -
HCM Control Delay (s) 9.2 - - 21 20.8 8.9 - -
HCM Lane LOS A - - C C A - -
HCM 95th %tile Q(veh) 0.1 - - 0.6 0.5 0.1 - -



Sanger - North Academy Corridor Master Plan Existing Conditions � ProMect
3: Academy Ave & California Ave PM Peak Hour

PM Base (Academy)-B+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 1.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 1 22 27 0 34 22 564 29 22 641 4
Future Vol, veh/h 3 1 22 27 0 34 22 564 29 22 641 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 185 - - 190 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1 1 1 1 1 1 1
Mvmt Flow 3 1 24 29 0 37 24 613 32 24 697 4
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1102 1440 351 1074 1426 323 701 0 0 645 0 0
          Stage 1 747 747 - 677 677 - - - - - - -
          Stage 2 355 693 - 397 749 - - - - - - -
Critical Hdwy 7.52 6.52 6.92 7.52 6.52 6.92 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.52 5.52 - 6.52 5.52 - - - - - - -
Critical Hdwy Stg 2 6.52 5.52 - 6.52 5.52 - - - - - - -
Follow-up Hdwy 3.51 4.01 3.31 3.51 4.01 3.31 2.21 - - 2.21 - -
Pot Cap-1 Maneuver 167 133 648 176 135 676 899 - - 943 - -
          Stage 1 373 421 - 411 453 - - - - - - -
          Stage 2 638 445 - 603 420 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 152 126 648 162 128 676 899 - - 943 - -
Mov Cap-2 Maneuver 152 126 - 162 128 - - - - - - -
          Stage 1 363 410 - 400 441 - - - - - - -
          Stage 2 587 433 - 564 410 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 14.1 21.7 0.3 0.3
HCM LOS B C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 899 - - 422 281 943 - -
HCM Lane V/C Ratio 0.027 - - 0.067 0.236 0.025 - -
HCM Control Delay (s) 9.1 - - 14.1 21.7 8.9 - -
HCM Lane LOS A - - B C A - -
HCM 95th %tile Q(veh) 0.1 - - 0.2 0.9 0.1 - -



Sanger - North Academy Corridor Master Plan Existing Conditions � ProMect
4: Geary Ave & Academy Ave PM Peak Hour

PM Base (Academy)-B+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 7 608 4 6 680
Future Vol, veh/h 0 7 608 4 6 680
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 0 8 661 4 7 739
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1047 333 0 0 665 0
          Stage 1 663 - - - - -
          Stage 2 384 - - - - -
Critical Hdwy 6.82 6.92 - - 4.12 -
Critical Hdwy Stg 1 5.82 - - - - -
Critical Hdwy Stg 2 5.82 - - - - -
Follow-up Hdwy 3.51 3.31 - - 2.21 -
Pot Cap-1 Maneuver 225 666 - - 927 -
          Stage 1 477 - - - - -
          Stage 2 661 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 223 666 - - 927 -
Mov Cap-2 Maneuver 348 - - - - -
          Stage 1 473 - - - - -
          Stage 2 661 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10.5 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 666 927 -
HCM Lane V/C Ratio - - 0.011 0.007 -
HCM Control Delay (s) - - 10.5 8.9 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0 0 -



Sanger - North Academy Corridor Master Plan Existing Conditions � ProMect
5: Academy Ave & Florence Ave PM Peak Hour

PM Base (Academy)-B+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 25 11 602 34 18 672
Future Vol, veh/h 25 11 602 34 18 672
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 90 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 27 12 654 37 20 730
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1078 346 0 0 691 0
          Stage 1 673 - - - - -
          Stage 2 405 - - - - -
Critical Hdwy 6.82 6.92 - - 4.12 -
Critical Hdwy Stg 1 5.82 - - - - -
Critical Hdwy Stg 2 5.82 - - - - -
Follow-up Hdwy 3.51 3.31 - - 2.21 -
Pot Cap-1 Maneuver 215 653 - - 906 -
          Stage 1 471 - - - - -
          Stage 2 645 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 210 653 - - 906 -
Mov Cap-2 Maneuver 335 - - - - -
          Stage 1 461 - - - - -
          Stage 2 645 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 15.1 0 0.2
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 394 906 -
HCM Lane V/C Ratio - - 0.099 0.022 -
HCM Control Delay (s) - - 15.1 9.1 -
HCM Lane LOS - - C A -
HCM 95th %tile Q(veh) - - 0.3 0.1 -



Sanger - North Academy Corridor Master Plan Existing Conditions � ProMect
6: Academy Ave & Church Ave PM Peak Hour

PM Base (Academy)-B+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 3.5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 38 91 539 76 160 543
Future Vol, veh/h 38 91 539 76 160 543
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 150 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 41 99 586 83 174 590
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1271 335 0 0 669 0
          Stage 1 628 - - - - -
          Stage 2 643 - - - - -
Critical Hdwy 6.82 6.92 - - 4.12 -
Critical Hdwy Stg 1 5.82 - - - - -
Critical Hdwy Stg 2 5.82 - - - - -
Follow-up Hdwy 3.51 3.31 - - 2.21 -
Pot Cap-1 Maneuver 161 664 - - 924 -
          Stage 1 497 - - - - -
          Stage 2 488 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 131 664 - - 924 -
Mov Cap-2 Maneuver 131 - - - - -
          Stage 1 404 - - - - -
          Stage 2 488 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 26.8 0 2.2
HCM LOS D
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 302 924 -
HCM Lane V/C Ratio - - 0.464 0.188 -
HCM Control Delay (s) - - 26.8 9.8 -
HCM Lane LOS - - D A -
HCM 95th %tile Q(veh) - - 2.3 0.7 -



Sanger - North Academy Corridor Master Plan Existing Conditions � ProMect
7: Bethel Ave & Kings Canyon Rd (SR 180) PM Peak Hour

PM Base (Academy)-B+P.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 6 972 342 41 497 4 199 73 34 17 54 4
Future Volume (veh/h) 6 972 342 41 497 4 199 73 34 17 54 4
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 7 1057 372 45 540 4 216 79 37 18 59 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 404 1384 617 210 1384 617 654 469 220 604 674 46
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.41 0.41 0.40
Sat Flow, veh/h 817 3367 1502 355 3367 1502 1269 1141 534 1209 1641 111
Grp Volume(v), veh/h 7 1057 372 45 540 4 216 0 116 18 0 63
Grp Sat Flow(s),veh/h/ln 817 1683 1502 355 1683 1502 1269 0 1676 1209 0 1752
Q Serve(g_s), s 0.3 12.1 8.7 5.6 5.1 0.1 5.6 0.0 2.0 0.4 0.0 1.0
Cycle Q Clear(g_c), s 5.3 12.1 8.7 17.7 5.1 0.1 6.6 0.0 2.0 2.4 0.0 1.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.32 1.00 0.06
Lane Grp Cap(c), veh/h 404 1384 617 210 1384 617 654 0 689 604 0 720
V/C Ratio(X) 0.02 0.76 0.60 0.21 0.39 0.01 0.33 0.00 0.17 0.03 0.00 0.09
Avail Cap(c_a), veh/h 404 1384 617 210 1384 617 654 0 689 604 0 720
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 11.2 11.4 10.4 19.0 9.3 7.8 10.1 0.0 8.4 9.1 0.0 8.1
Incr Delay (d2), s/veh 0.1 4.0 4.3 2.3 0.8 0.0 1.4 0.0 0.5 0.1 0.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 3.3 2.4 0.5 1.2 0.0 1.4 0.0 0.6 0.1 0.0 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 11.2 15.4 14.7 21.3 10.1 7.8 11.5 0.0 9.0 9.2 0.0 8.3
LnGrp LOS B B B C B A B A A A A A
Approach Vol, veh/h 1436 589 332 81
Approach Delay, s/veh 15.2 11.0 10.6 8.5
Approach LOS B B B A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 8.6 14.1 4.4 19.7
Green Ext Time (p_c), s 0.9 2.6 0.2 0.0

Intersection Summary
HCM 6th Ctrl Delay 13.3
HCM 6th LOS B



Sanger - North Academy Corridor Master Plan Existing Conditions � ProMect
8: Bethel Ave & Church Ave PM Peak Hour

PM Base (Academy)-B+P.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 38 49 79 48 54 59 245 109 57 283 10
Future Volume (veh/h) 7 38 49 79 48 54 59 245 109 57 283 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 8 41 53 86 52 59 64 266 118 62 308 11
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 316 274 232 326 274 232 891 2448 1092 822 2448 1092
Arrive On Green 0.14 0.14 0.14 0.14 0.14 0.14 0.68 0.68 0.68 1.00 1.00 1.00
Sat Flow, veh/h 1302 1900 1610 1323 1900 1610 1077 3610 1610 1015 3610 1610
Grp Volume(v), veh/h 8 41 53 86 52 59 64 266 118 62 308 11
Grp Sat Flow(s),veh/h/ln1302 1900 1610 1323 1900 1610 1077 1805 1610 1015 1805 1610
Q Serve(g_s), s 0.2 0.8 1.3 2.7 1.1 1.5 0.9 1.2 1.1 0.1 0.0 0.0
Cycle Q Clear(g_c), s 1.3 0.8 1.3 3.6 1.1 1.5 0.9 1.2 1.1 1.3 0.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 316 274 232 326 274 232 891 2448 1092 822 2448 1092
V/C Ratio(X) 0.03 0.15 0.23 0.26 0.19 0.25 0.07 0.11 0.11 0.08 0.13 0.01
Avail Cap(c_a), veh/h 664 781 662 679 781 662 891 2448 1092 822 2448 1092
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.5 16.8 17.0 18.4 16.9 17.1 2.5 2.5 2.5 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.3 0.5 0.4 0.3 0.6 0.2 0.1 0.2 0.2 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 0.4 0.5 0.8 0.5 0.5 0.1 0.2 0.2 0.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.6 17.1 17.5 18.8 17.3 17.7 2.6 2.6 2.7 0.2 0.1 0.0
LnGrp LOS B B B B B B A A A A A A
Approach Vol, veh/h 102 197 448 381
Approach Delay, s/veh 17.4 18.1 2.6 0.1
Approach LOS B B A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 34.5 10.5 34.5 10.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 3.2 3.3 3.3 5.6
Green Ext Time (p_c), s 2.0 0.3 1.8 0.5

Intersection Summary
HCM 6th Ctrl Delay 5.8
HCM 6th LOS A



Cumulative Conditions 
  



Sanger - North Academy Corridor Master Plan Cumulative Conditions
1: Academy Ave & Kings Canyon Rd (SR 180) AM Peak Hour

AM Cum (Academy).syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 82 425 246 81 830 230 375 242 61 358 441 174
Future Volume (veh/h) 82 425 246 81 830 230 375 242 61 358 441 174
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1744 1744 1744 1744 1744 1744 1744 1744 1744 1744 1744 1744
Adj Flow Rate, veh/h 89 462 267 88 902 250 408 263 66 389 479 189
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 247 1362 608 374 1362 608 676 1083 267 974 956 375
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.41 0.41 0.40
Sat Flow, veh/h 455 3313 1478 677 3313 1478 1390 2635 649 1901 2325 911
Grp Volume(v), veh/h 89 462 267 88 902 250 408 164 165 389 340 328
Grp Sat Flow(s),veh/h/ln 455 1657 1478 677 1657 1478 695 1657 1627 950 1657 1580
Q Serve(g_s), s 8.6 4.3 5.8 4.6 9.9 5.4 11.5 2.9 3.0 7.6 6.9 7.0
Cycle Q Clear(g_c), s 18.5 4.3 5.8 8.9 9.9 5.4 18.5 2.9 3.0 10.6 6.9 7.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.40 1.00 0.58
Lane Grp Cap(c), veh/h 247 1362 608 374 1362 608 676 681 669 974 681 649
V/C Ratio(X) 0.36 0.34 0.44 0.24 0.66 0.41 0.60 0.24 0.25 0.40 0.50 0.50
Avail Cap(c_a), veh/h 247 1362 608 374 1362 608 676 681 669 974 681 649
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 18.3 9.1 9.5 12.1 10.7 9.4 17.5 8.7 8.8 12.2 9.8 10.0
Incr Delay (d2), s/veh 4.1 0.7 2.3 1.5 2.5 2.1 4.0 0.8 0.9 1.2 2.6 2.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 1.0 1.5 0.6 2.6 1.3 1.9 0.8 0.8 1.2 1.9 1.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 22.4 9.7 11.8 13.6 13.3 11.4 21.4 9.5 9.6 13.4 12.4 12.8
LnGrp LOS C A B B B B C A A B B B
Approach Vol, veh/h 818 1240 737 1057
Approach Delay, s/veh 11.8 12.9 16.1 12.9
Approach LOS B B B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 20.5 20.5 12.6 11.9
Green Ext Time (p_c), s 0.0 0.0 2.7 3.4

Intersection Summary
HCM 6th Ctrl Delay 13.3
HCM 6th LOS B



Sanger - North Academy Corridor Master Plan Cumulative Conditions
2: Academy Ave & Butler Ave AM Peak Hour

AM Cum (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 1.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 6 17 7 13 3 11 655 4 6 782 10
Future Vol, veh/h 10 6 17 7 13 3 11 655 4 6 782 10
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 140 - - 145 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3 3 3 3 3 3 3
Mvmt Flow 11 7 18 8 14 3 12 712 4 7 850 11
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1257 1610 431 1181 1613 358 861 0 0 716 0 0
          Stage 1 870 870 - 738 738 - - - - - - -
          Stage 2 387 740 - 443 875 - - - - - - -
Critical Hdwy 7.56 6.56 6.96 7.56 6.56 6.96 4.16 - - 4.16 - -
Critical Hdwy Stg 1 6.56 5.56 - 6.56 5.56 - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 3.33 3.53 4.03 3.33 2.23 - - 2.23 - -
Pot Cap-1 Maneuver 127 103 570 144 102 636 770 - - 874 - -
          Stage 1 311 365 - 373 420 - - - - - - -
          Stage 2 605 419 - 561 363 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 111 101 570 130 100 636 770 - - 874 - -
Mov Cap-2 Maneuver 111 101 - 130 100 - - - - - - -
          Stage 1 306 362 - 367 413 - - - - - - -
          Stage 2 572 412 - 529 360 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 29.2 42 0.2 0.1
HCM LOS D E
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 770 - - 184 122 874 - -
HCM Lane V/C Ratio 0.016 - - 0.195 0.205 0.007 - -
HCM Control Delay (s) 9.7 - - 29.2 42 9.2 - -
HCM Lane LOS A - - D E A - -
HCM 95th %tile Q(veh) 0 - - 0.7 0.7 0 - -



Sanger - North Academy Corridor Master Plan Cumulative Conditions
3: Academy Ave & California Ave AM Peak Hour

AM Cum (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 45.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 49 20 82 43 62 56 61 603 22 65 744 35
Future Vol, veh/h 49 20 82 43 62 56 61 603 22 65 744 35
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 185 - - 190 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3 3 3 3 3 3 3
Mvmt Flow 53 22 89 47 67 61 66 655 24 71 809 38
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1463 1781 424 1357 1788 340 847 0 0 679 0 0
          Stage 1 970 970 - 799 799 - - - - - - -
          Stage 2 493 811 - 558 989 - - - - - - -
Critical Hdwy 7.56 6.56 6.96 7.56 6.56 6.96 4.16 - - 4.16 - -
Critical Hdwy Stg 1 6.56 5.56 - 6.56 5.56 - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 3.33 3.53 4.03 3.33 2.23 - - 2.23 - -
Pot Cap-1 Maneuver 89 80 576 107 80 653 780 - - 902 - -
          Stage 1 270 327 - 343 393 - - - - - - -
          Stage 2 524 388 - 479 321 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - 67 576 60 ~ 67 653 780 - - 902 - -
Mov Cap-2 Maneuver - 67 - 60 ~ 67 - - - - - - -
          Stage 1 247 301 - 314 360 - - - - - - -
          Stage 2 354 355 - 346 296 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s $ 510.7 0.9 0.7
HCM LOS - F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 780 - - - 93 902 - -
HCM Lane V/C Ratio 0.085 - - - 1.882 0.078 - -
HCM Control Delay (s) 10 - - -$ 510.7 9.3 - -
HCM Lane LOS B - - - F A - -
HCM 95th %tile Q(veh) 0.3 - - - 14.7 0.3 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Sanger - North Academy Corridor Master Plan Cumulative Conditions
4: Geary Ave & Academy Ave AM Peak Hour

AM Cum (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 13 616 6 6 801
Future Vol, veh/h 2 13 616 6 6 801
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 2 14 670 7 7 871
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1124 339 0 0 677 0
          Stage 1 674 - - - - -
          Stage 2 450 - - - - -
Critical Hdwy 6.86 6.96 - - 4.16 -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 - - 2.23 -
Pot Cap-1 Maneuver 198 654 - - 904 -
          Stage 1 465 - - - - -
          Stage 2 606 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 196 654 - - 904 -
Mov Cap-2 Maneuver 325 - - - - -
          Stage 1 461 - - - - -
          Stage 2 606 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.4 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 576 904 -
HCM Lane V/C Ratio - - 0.028 0.007 -
HCM Control Delay (s) - - 11.4 9 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.1 0 -



Sanger - North Academy Corridor Master Plan Cumulative Conditions
5: Academy Ave & Florence Ave AM Peak Hour

AM Cum (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 25 38 564 14 15 808
Future Vol, veh/h 25 38 564 14 15 808
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 90 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 27 41 613 15 16 878
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1092 314 0 0 628 0
          Stage 1 621 - - - - -
          Stage 2 471 - - - - -
Critical Hdwy 6.86 6.96 - - 4.16 -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 - - 2.23 -
Pot Cap-1 Maneuver 207 679 - - 943 -
          Stage 1 496 - - - - -
          Stage 2 592 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 203 679 - - 943 -
Mov Cap-2 Maneuver 333 - - - - -
          Stage 1 488 - - - - -
          Stage 2 592 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.7 0 0.2
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 481 943 -
HCM Lane V/C Ratio - - 0.142 0.017 -
HCM Control Delay (s) - - 13.7 8.9 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.5 0.1 -



Sanger - North Academy Corridor Master Plan Cumulative Conditions
6: Academy Ave & Church Ave AM Peak Hour

AM Cum (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 9.9

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 68 260 336 54 176 697
Future Vol, veh/h 68 260 336 54 176 697
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 150 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 74 283 365 59 191 758
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1156 212 0 0 424 0
          Stage 1 395 - - - - -
          Stage 2 761 - - - - -
Critical Hdwy 6.86 6.96 - - 4.16 -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 - - 2.23 -
Pot Cap-1 Maneuver 188 790 - - 1125 -
          Stage 1 647 - - - - -
          Stage 2 419 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 156 790 - - 1125 -
Mov Cap-2 Maneuver 156 - - - - -
          Stage 1 537 - - - - -
          Stage 2 419 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 43.1 0 1.8
HCM LOS E
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 429 1125 -
HCM Lane V/C Ratio - - 0.831 0.17 -
HCM Control Delay (s) - - 43.1 8.9 -
HCM Lane LOS - - E A -
HCM 95th %tile Q(veh) - - 7.9 0.6 -



Sanger - North Academy Corridor Master Plan Cumulative Conditions
7: Bethel Ave & Kings Canyon Rd (SR 180) AM Peak Hour

AM Cum (Academy).syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 13 684 201 60 1085 4 712 135 103 3 99 17
Future Volume (veh/h) 13 684 201 60 1085 4 712 135 103 3 99 17
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 14 743 218 65 1179 4 774 147 112 3 108 18
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 202 1384 617 295 1384 617 597 384 292 479 609 101
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.41 0.41 0.40
Sat Flow, veh/h 449 3367 1502 554 3367 1502 1198 933 711 1062 1481 247
Grp Volume(v), veh/h 14 743 218 65 1179 4 774 0 259 3 0 126
Grp Sat Flow(s),veh/h/ln 449 1683 1502 554 1683 1502 1198 0 1644 1062 0 1727
Q Serve(g_s), s 1.3 7.5 4.5 4.5 14.3 0.1 16.4 0.0 5.0 0.1 0.0 2.1
Cycle Q Clear(g_c), s 15.6 7.5 4.5 12.0 14.3 0.1 18.5 0.0 5.0 5.1 0.0 2.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.43 1.00 0.14
Lane Grp Cap(c), veh/h 202 1384 617 295 1384 617 597 0 676 479 0 710
V/C Ratio(X) 0.07 0.54 0.35 0.22 0.85 0.01 1.30 0.00 0.38 0.01 0.00 0.18
Avail Cap(c_a), veh/h 202 1384 617 295 1384 617 597 0 676 479 0 710
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 19.1 10.0 9.1 14.6 12.0 7.8 16.5 0.0 9.3 11.0 0.0 8.4
Incr Delay (d2), s/veh 0.7 1.5 1.6 1.7 6.8 0.0 145.6 0.0 1.6 0.0 0.0 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 1.9 1.1 0.5 4.4 0.0 29.6 0.0 1.6 0.0 0.0 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.7 11.5 10.7 16.3 18.8 7.8 162.1 0.0 11.0 11.1 0.0 9.0
LnGrp LOS B B B B B A F A B B A A
Approach Vol, veh/h 975 1248 1033 129
Approach Delay, s/veh 11.4 18.6 124.2 9.0
Approach LOS B B F A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 20.5 17.6 7.1 16.3
Green Ext Time (p_c), s 0.0 0.2 0.4 1.2

Intersection Summary
HCM 6th Ctrl Delay 48.4
HCM 6th LOS D



Sanger - North Academy Corridor Master Plan Cumulative Conditions
8: Bethel Ave & Church Ave AM Peak Hour

AM Cum (Academy).syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 31 77 166 144 92 143 140 491 119 61 88 46
Future Volume (veh/h) 31 77 166 144 92 143 140 491 119 61 88 46
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 34 84 180 157 100 155 152 534 129 66 96 50
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 589 775 657 591 775 657 654 1473 657 400 1473 657
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41
Sat Flow, veh/h 1133 1885 1598 1124 1885 1598 1252 3582 1598 778 3582 1598
Grp Volume(v), veh/h 34 84 180 157 100 155 152 534 129 66 96 50
Grp Sat Flow(s),veh/h/ln1133 1885 1598 1124 1885 1598 1252 1791 1598 778 1791 1598
Q Serve(g_s), s 0.9 1.2 3.4 4.5 1.5 2.8 3.8 4.6 2.3 2.9 0.7 0.9
Cycle Q Clear(g_c), s 2.3 1.2 3.4 5.7 1.5 2.8 4.5 4.6 2.3 7.5 0.7 0.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 589 775 657 591 775 657 654 1473 657 400 1473 657
V/C Ratio(X) 0.06 0.11 0.27 0.27 0.13 0.24 0.23 0.36 0.20 0.17 0.07 0.08
Avail Cap(c_a), veh/h 589 775 657 591 775 657 654 1473 657 400 1473 657
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 9.0 8.2 8.8 9.9 8.2 8.6 9.4 9.2 8.5 11.8 8.0 8.1
Incr Delay (d2), s/veh 0.2 0.3 1.0 1.1 0.3 0.8 0.8 0.7 0.7 0.9 0.1 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 0.5 1.1 1.1 0.6 1.0 1.0 1.5 0.7 0.5 0.2 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 9.2 8.4 9.8 11.0 8.6 9.5 10.2 9.9 9.2 12.7 8.1 8.3
LnGrp LOS A A A B A A B A A B A A
Approach Vol, veh/h 298 412 815 212
Approach Delay, s/veh 9.4 9.9 9.8 9.6
Approach LOS A A A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 6.6 5.4 9.5 7.7
Green Ext Time (p_c), s 3.5 1.0 0.6 1.3

Intersection Summary
HCM 6th Ctrl Delay 9.7
HCM 6th LOS A



Sanger - North Academy Corridor Master Plan Cumulative Conditions
1: Academy Ave & Kings Canyon Rd (SR 180) PM Peak Hour

PM Cum (Academy).syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 78 704 325 92 715 229 402 487 158 359 482 137
Future Volume (veh/h) 78 704 325 92 715 229 402 487 158 359 482 137
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 85 765 353 100 777 249 437 529 172 390 524 149
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 282 1384 617 274 1384 617 686 1028 333 664 1065 301
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.41 0.41 0.40
Sat Flow, veh/h 521 3367 1502 477 3367 1502 1406 2500 809 1370 2590 733
Grp Volume(v), veh/h 85 765 353 100 777 249 437 355 346 390 340 333
Grp Sat Flow(s),veh/h/ln 521 1683 1502 477 1683 1502 703 1683 1626 685 1683 1640
Q Serve(g_s), s 6.7 7.8 8.1 9.1 8.0 5.3 11.7 7.1 7.2 11.3 6.7 6.8
Cycle Q Clear(g_c), s 14.7 7.8 8.1 16.9 8.0 5.3 18.5 7.1 7.2 18.5 6.7 6.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.50 1.00 0.45
Lane Grp Cap(c), veh/h 282 1384 617 274 1384 617 686 692 669 664 692 674
V/C Ratio(X) 0.30 0.55 0.57 0.37 0.56 0.40 0.64 0.51 0.52 0.59 0.49 0.49
Avail Cap(c_a), veh/h 282 1384 617 274 1384 617 686 692 669 664 692 674
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 15.8 10.1 10.2 16.5 10.1 9.4 17.6 9.9 10.0 17.5 9.8 9.9
Incr Delay (d2), s/veh 2.7 1.6 3.8 3.7 1.7 2.0 4.5 2.7 2.8 3.8 2.5 2.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 2.0 2.2 1.0 2.0 1.3 2.1 2.0 2.0 1.8 1.9 1.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 18.5 11.7 14.0 20.3 11.8 11.3 22.1 12.6 12.9 21.3 12.3 12.5
LnGrp LOS B B B C B B C B B C B B
Approach Vol, veh/h 1203 1126 1138 1063
Approach Delay, s/veh 12.9 12.4 16.3 15.6
Approach LOS B B B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 20.5 16.7 20.5 18.9
Green Ext Time (p_c), s 0.0 0.9 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 14.3
HCM 6th LOS B



Sanger - North Academy Corridor Master Plan Cumulative Conditions
2: Academy Ave & Butler Ave PM Peak Hour

PM Cum (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 11.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 21 13 35 12 21 20 19 1007 21 17 902 12
Future Vol, veh/h 21 13 35 12 21 20 19 1007 21 17 902 12
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 140 - - 145 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1 1 1 1 1 1 1
Mvmt Flow 23 14 38 13 23 22 21 1095 23 18 980 13
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1624 2183 497 1682 2178 559 993 0 0 1118 0 0
          Stage 1 1023 1023 - 1149 1149 - - - - - - -
          Stage 2 601 1160 - 533 1029 - - - - - - -
Critical Hdwy 7.52 6.52 6.92 7.52 6.52 6.92 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.52 5.52 - 6.52 5.52 - - - - - - -
Critical Hdwy Stg 2 6.52 5.52 - 6.52 5.52 - - - - - - -
Follow-up Hdwy 3.51 4.01 3.31 3.51 4.01 3.31 2.21 - - 2.21 - -
Pot Cap-1 Maneuver 69 46 521 62 46 475 698 - - 626 - -
          Stage 1 254 313 - 213 273 - - - - - - -
          Stage 2 456 270 - 501 311 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 37 43 521 41 43 475 698 - - 626 - -
Mov Cap-2 Maneuver 37 43 - 41 43 - - - - - - -
          Stage 1 246 304 - 207 265 - - - - - - -
          Stage 2 386 262 - 430 302 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 205.7 191.4 0.2 0.2
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 698 - - 74 64 626 - -
HCM Lane V/C Ratio 0.03 - - 1.014 0.9 0.03 - -
HCM Control Delay (s) 10.3 - - 205.7 191.4 10.9 - -
HCM Lane LOS B - - F F B - -
HCM 95th %tile Q(veh) 0.1 - - 5.4 4.3 0.1 - -



Sanger - North Academy Corridor Master Plan Cumulative Conditions
3: Academy Ave & California Ave PM Peak Hour

PM Cum (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 182.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 54 23 93 38 55 53 80 971 52 38 896 49
Future Vol, veh/h 54 23 93 38 55 53 80 971 52 38 896 49
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 185 - - 190 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1 1 1 1 1 1 1
Mvmt Flow 59 25 101 41 60 58 87 1055 57 41 974 53
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1815 2369 514 1840 2367 556 1027 0 0 1112 0 0
          Stage 1 1083 1083 - 1258 1258 - - - - - - -
          Stage 2 732 1286 - 582 1109 - - - - - - -
Critical Hdwy 7.52 6.52 6.92 7.52 6.52 6.92 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.52 5.52 - 6.52 5.52 - - - - - - -
Critical Hdwy Stg 2 6.52 5.52 - 6.52 5.52 - - - - - - -
Follow-up Hdwy 3.51 4.01 3.31 3.51 4.01 3.31 2.21 - - 2.21 - -
Pot Cap-1 Maneuver ~ 49 35 508 47 ~ 35 477 678 - - 630 - -
          Stage 1 234 294 - 182 243 - - - - - - -
          Stage 2 381 235 - 468 286 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - 29 508 ~ 9 ~ 29 477 678 - - 630 - -
Mov Cap-2 Maneuver - 29 - ~ 9 ~ 29 - - - - - - -
          Stage 1 204 275 - 159 212 - - - - - - -
          Stage 2 210 205 - 319 267 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s $ 2988.4 0.8 0.4
HCM LOS - F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 678 - - - 23 630 - -
HCM Lane V/C Ratio 0.128 - - - 6.9 0.066 - -
HCM Control Delay (s) 11.1 - - -$ 2988.4 11.1 - -
HCM Lane LOS B - - - F B - -
HCM 95th %tile Q(veh) 0.4 - - - 19.9 0.2 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Sanger - North Academy Corridor Master Plan Cumulative Conditions
4: Geary Ave & Academy Ave PM Peak Hour

PM Cum (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 3 7 996 8 6 948
Future Vol, veh/h 3 7 996 8 6 948
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 3 8 1083 9 7 1030
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1617 546 0 0 1092 0
          Stage 1 1088 - - - - -
          Stage 2 529 - - - - -
Critical Hdwy 6.82 6.92 - - 4.12 -
Critical Hdwy Stg 1 5.82 - - - - -
Critical Hdwy Stg 2 5.82 - - - - -
Follow-up Hdwy 3.51 3.31 - - 2.21 -
Pot Cap-1 Maneuver 95 484 - - 641 -
          Stage 1 287 - - - - -
          Stage 2 558 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 94 484 - - 641 -
Mov Cap-2 Maneuver 208 - - - - -
          Stage 1 284 - - - - -
          Stage 2 558 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 15.7 0 0.1
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 346 641 -
HCM Lane V/C Ratio - - 0.031 0.01 -
HCM Control Delay (s) - - 15.7 10.7 -
HCM Lane LOS - - C B -
HCM 95th %tile Q(veh) - - 0.1 0 -



Sanger - North Academy Corridor Master Plan Cumulative Conditions
5: Academy Ave & Florence Ave PM Peak Hour

PM Cum (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 25 13 971 71 28 940
Future Vol, veh/h 25 13 971 71 28 940
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 90 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 27 14 1055 77 30 1022
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1665 566 0 0 1132 0
          Stage 1 1094 - - - - -
          Stage 2 571 - - - - -
Critical Hdwy 6.82 6.92 - - 4.12 -
Critical Hdwy Stg 1 5.82 - - - - -
Critical Hdwy Stg 2 5.82 - - - - -
Follow-up Hdwy 3.51 3.31 - - 2.21 -
Pot Cap-1 Maneuver 89 470 - - 619 -
          Stage 1 285 - - - - -
          Stage 2 531 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 85 470 - - 619 -
Mov Cap-2 Maneuver 195 - - - - -
          Stage 1 271 - - - - -
          Stage 2 531 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 22.7 0 0.3
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 244 619 -
HCM Lane V/C Ratio - - 0.169 0.049 -
HCM Control Delay (s) - - 22.7 11.1 -
HCM Lane LOS - - C B -
HCM 95th %tile Q(veh) - - 0.6 0.2 -



Sanger - North Academy Corridor Master Plan Cumulative Conditions
6: Academy Ave & Church Ave PM Peak Hour

PM Cum (Academy).syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 92.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 82 163 839 139 221 784
Future Vol, veh/h 82 163 839 139 221 784
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 150 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 89 177 912 151 240 852
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1894 532 0 0 1063 0
          Stage 1 988 - - - - -
          Stage 2 906 - - - - -
Critical Hdwy 6.82 6.92 - - 4.12 -
Critical Hdwy Stg 1 5.82 - - - - -
Critical Hdwy Stg 2 5.82 - - - - -
Follow-up Hdwy 3.51 3.31 - - 2.21 -
Pot Cap-1 Maneuver ~ 62 495 - - 657 -
          Stage 1 323 - - - - -
          Stage 2 357 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 39 495 - - 657 -
Mov Cap-2 Maneuver ~ 39 - - - - -
          Stage 1 205 - - - - -
          Stage 2 357 - - - - -
 

Approach WB NB SB
HCM Control Delay, s$ 830.7 0 3
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 101 657 -
HCM Lane V/C Ratio - - 2.637 0.366 -
HCM Control Delay (s) - -$ 830.7 13.6 -
HCM Lane LOS - - F B -
HCM 95th %tile Q(veh) - - 24.7 1.7 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Sanger - North Academy Corridor Master Plan Cumulative Conditions
7: Bethel Ave & Kings Canyon Rd (SR 180) PM Peak Hour

PM Cum (Academy).syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 1259 613 155 655 5 523 161 146 34 126 8
Future Volume (veh/h) 8 1259 613 155 655 5 523 161 146 34 126 8
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 9 1368 666 168 712 5 568 175 159 37 137 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 336 1384 617 162 1384 617 581 352 319 416 676 44
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.41 0.41 0.40
Sat Flow, veh/h 696 3367 1502 197 3367 1502 1177 855 777 991 1644 108
Grp Volume(v), veh/h 9 1368 666 168 712 5 568 0 334 37 0 146
Grp Sat Flow(s),veh/h/ln 696 1683 1502 197 1683 1502 1177 0 1632 991 0 1752
Q Serve(g_s), s 0.4 18.1 18.5 0.4 7.1 0.1 16.1 0.0 6.9 1.3 0.0 2.4
Cycle Q Clear(g_c), s 7.5 18.1 18.5 18.5 7.1 0.1 18.5 0.0 6.9 8.2 0.0 2.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.48 1.00 0.06
Lane Grp Cap(c), veh/h 336 1384 617 162 1384 617 581 0 671 416 0 720
V/C Ratio(X) 0.03 0.99 1.08 1.04 0.51 0.01 0.98 0.00 0.50 0.09 0.00 0.20
Avail Cap(c_a), veh/h 336 1384 617 162 1384 617 581 0 671 416 0 720
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 12.7 13.1 13.3 22.5 9.9 7.8 16.5 0.0 9.9 12.8 0.0 8.5
Incr Delay (d2), s/veh 0.1 21.6 59.3 81.7 1.4 0.0 32.4 0.0 2.6 0.4 0.0 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 8.0 13.7 5.0 1.8 0.0 10.4 0.0 2.2 0.3 0.0 0.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 12.9 34.7 72.6 104.2 11.3 7.9 48.9 0.0 12.5 13.3 0.0 9.2
LnGrp LOS B C F F B A D A B B A A
Approach Vol, veh/h 2043 885 902 183
Approach Delay, s/veh 47.0 28.9 35.4 10.0
Approach LOS D C D A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 20.5 20.5 10.2 20.5
Green Ext Time (p_c), s 0.0 0.0 0.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 38.7
HCM 6th LOS D



Sanger - North Academy Corridor Master Plan Cumulative Conditions
8: Bethel Ave & Church Ave PM Peak Hour

PM Cum (Academy).syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 51 66 116 65 86 153 701 289 154 700 23
Future Volume (veh/h) 9 51 66 116 65 86 153 701 289 154 700 23
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 10 55 72 126 71 93 166 762 314 167 761 25
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 354 357 303 370 357 303 604 2289 1021 446 2289 1021
Arrive On Green 0.19 0.19 0.19 0.19 0.19 0.19 0.63 0.63 0.63 1.00 1.00 1.00
Sat Flow, veh/h 1241 1900 1610 1284 1900 1610 700 3610 1610 533 3610 1610
Grp Volume(v), veh/h 10 55 72 126 71 93 166 762 314 167 761 25
Grp Sat Flow(s),veh/h/ln1241 1900 1610 1284 1900 1610 700 1805 1610 533 1805 1610
Q Serve(g_s), s 0.3 1.1 1.7 4.1 1.4 2.2 5.1 4.4 4.0 4.3 0.0 0.0
Cycle Q Clear(g_c), s 1.7 1.1 1.7 5.2 1.4 2.2 5.1 4.4 4.0 8.7 0.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 354 357 303 370 357 303 604 2289 1021 446 2289 1021
V/C Ratio(X) 0.03 0.15 0.24 0.34 0.20 0.31 0.28 0.33 0.31 0.37 0.33 0.02
Avail Cap(c_a), veh/h 631 781 662 657 781 662 604 2289 1021 446 2289 1021
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 16.1 15.3 15.5 17.4 15.4 15.7 3.9 3.8 3.7 0.7 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.2 0.4 0.5 0.3 0.6 1.1 0.4 0.8 2.4 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 0.4 0.6 1.1 0.6 0.8 0.6 0.9 0.9 0.3 0.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.2 15.5 15.9 18.0 15.7 16.3 5.1 4.2 4.5 3.1 0.4 0.0
LnGrp LOS B B B B B B A A A A A A
Approach Vol, veh/h 137 290 1242 953
Approach Delay, s/veh 15.8 16.9 4.4 0.9
Approach LOS B B A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 32.5 12.5 32.5 12.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 7.1 3.7 10.7 7.2
Green Ext Time (p_c), s 5.6 0.4 3.7 0.8

Intersection Summary
HCM 6th Ctrl Delay 5.1
HCM 6th LOS A



Cumulative plus Project Conditions 
  



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
1: Academy Ave & Kings Canyon Rd (SR 180) AM Peak Hour

AM Cum (Academy)+P.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 82 425 283 87 830 230 407 253 66 358 454 174
Future Volume (veh/h) 82 425 283 87 830 230 407 253 66 358 454 174
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1744 1744 1744 1744 1744 1744 1744 1744 1744 1744 1744 1744
Adj Flow Rate, veh/h 89 462 308 95 902 250 442 275 72 389 493 189
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 247 1362 608 366 1362 608 666 1073 276 955 964 368
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.41 0.41 0.40
Sat Flow, veh/h 455 3313 1478 652 3313 1478 1372 2609 671 1870 2346 894
Grp Volume(v), veh/h 89 462 308 95 902 250 442 173 174 389 347 335
Grp Sat Flow(s),veh/h/ln 455 1657 1478 652 1657 1478 686 1657 1623 935 1657 1583
Q Serve(g_s), s 8.6 4.3 7.0 5.3 9.9 5.4 11.3 3.1 3.2 7.8 7.0 7.2
Cycle Q Clear(g_c), s 18.5 4.3 7.0 9.5 9.9 5.4 18.5 3.1 3.2 11.0 7.0 7.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.41 1.00 0.56
Lane Grp Cap(c), veh/h 247 1362 608 366 1362 608 666 681 667 955 681 651
V/C Ratio(X) 0.36 0.34 0.51 0.26 0.66 0.41 0.66 0.25 0.26 0.41 0.51 0.51
Avail Cap(c_a), veh/h 247 1362 608 366 1362 608 666 681 667 955 681 651
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 18.3 9.1 9.9 12.3 10.7 9.4 18.1 8.7 8.8 12.4 9.9 10.0
Incr Delay (d2), s/veh 4.1 0.7 3.0 1.7 2.5 2.1 5.2 0.9 1.0 1.3 2.7 2.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 1.0 1.8 0.7 2.6 1.3 2.2 0.8 0.8 1.2 2.0 2.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 22.4 9.7 12.9 14.1 13.3 11.4 23.2 9.6 9.8 13.7 12.6 12.9
LnGrp LOS C A B B B B C A A B B B
Approach Vol, veh/h 859 1247 789 1071
Approach Delay, s/veh 12.2 13.0 17.3 13.1
Approach LOS B B B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 20.5 20.5 13.0 11.9
Green Ext Time (p_c), s 0.0 0.0 2.6 3.4

Intersection Summary
HCM 6th Ctrl Delay 13.7
HCM 6th LOS B



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
2: Academy Ave & Butler Ave AM Peak Hour

AM Cum (Academy)+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 1.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 14 6 23 8 13 4 18 681 6 8 804 15
Future Vol, veh/h 14 6 23 8 13 4 18 681 6 8 804 15
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 140 - - 145 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3 3 3 3 3 3 3
Mvmt Flow 15 7 25 9 14 4 20 740 7 9 874 16
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1317 1687 445 1243 1692 374 890 0 0 747 0 0
          Stage 1 900 900 - 784 784 - - - - - - -
          Stage 2 417 787 - 459 908 - - - - - - -
Critical Hdwy 7.56 6.56 6.96 7.56 6.56 6.96 4.16 - - 4.16 - -
Critical Hdwy Stg 1 6.56 5.56 - 6.56 5.56 - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 3.33 3.53 4.03 3.33 2.23 - - 2.23 - -
Pot Cap-1 Maneuver 114 92 558 130 91 621 751 - - 851 - -
          Stage 1 298 353 - 350 400 - - - - - - -
          Stage 2 581 399 - 549 350 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 97 89 558 114 88 621 751 - - 851 - -
Mov Cap-2 Maneuver 97 89 - 114 88 - - - - - - -
          Stage 1 290 349 - 341 389 - - - - - - -
          Stage 2 541 388 - 509 346 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 34 47.6 0.3 0.1
HCM LOS D E
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 751 - - 170 111 851 - -
HCM Lane V/C Ratio 0.026 - - 0.275 0.245 0.01 - -
HCM Control Delay (s) 9.9 - - 34 47.6 9.3 - -
HCM Lane LOS A - - D E A - -
HCM 95th %tile Q(veh) 0.1 - - 1.1 0.9 0 - -



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
3: Academy Ave & California Ave AM Peak Hour

AM Cum (Academy)+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 56.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 51 20 88 44 62 56 68 631 23 65 767 36
Future Vol, veh/h 51 20 88 44 62 56 68 631 23 65 767 36
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 185 - - 190 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3 3 3 3 3 3 3
Mvmt Flow 55 22 96 48 67 61 74 686 25 71 834 39
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1521 1855 437 1417 1862 356 873 0 0 711 0 0
          Stage 1 996 996 - 847 847 - - - - - - -
          Stage 2 525 859 - 570 1015 - - - - - - -
Critical Hdwy 7.56 6.56 6.96 7.56 6.56 6.96 4.16 - - 4.16 - -
Critical Hdwy Stg 1 6.56 5.56 - 6.56 5.56 - - - - - - -
Critical Hdwy Stg 2 6.56 5.56 - 6.56 5.56 - - - - - - -
Follow-up Hdwy 3.53 4.03 3.33 3.53 4.03 3.33 2.23 - - 2.23 - -
Pot Cap-1 Maneuver 80 72 565 96 71 638 762 - - 878 - -
          Stage 1 260 318 - 321 374 - - - - - - -
          Stage 2 501 369 - 471 312 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - 60 565 50 ~ 59 638 762 - - 878 - -
Mov Cap-2 Maneuver - 60 - 50 ~ 59 - - - - - - -
          Stage 1 235 292 - 290 338 - - - - - - -
          Stage 2 328 333 - 333 287 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s $ 663.2 1 0.7
HCM LOS - F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 762 - - - 80 878 - -
HCM Lane V/C Ratio 0.097 - - - 2.201 0.08 - -
HCM Control Delay (s) 10.2 - - -$ 663.2 9.5 - -
HCM Lane LOS B - - - F A - -
HCM 95th %tile Q(veh) 0.3 - - - 16.1 0.3 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
4: Geary Ave & Academy Ave AM Peak Hour

AM Cum (Academy)+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 14 651 6 7 830
Future Vol, veh/h 2 14 651 6 7 830
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 2 15 708 7 8 902
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1179 358 0 0 715 0
          Stage 1 712 - - - - -
          Stage 2 467 - - - - -
Critical Hdwy 6.86 6.96 - - 4.16 -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 - - 2.23 -
Pot Cap-1 Maneuver 182 636 - - 875 -
          Stage 1 445 - - - - -
          Stage 2 594 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 180 636 - - 875 -
Mov Cap-2 Maneuver 309 - - - - -
          Stage 1 441 - - - - -
          Stage 2 594 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.6 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 562 875 -
HCM Lane V/C Ratio - - 0.031 0.009 -
HCM Control Delay (s) - - 11.6 9.2 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.1 0 -



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
5: Academy Ave & Florence Ave AM Peak Hour

AM Cum (Academy)+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 25 39 597 14 16 837
Future Vol, veh/h 25 39 597 14 16 837
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 90 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 27 42 649 15 17 910
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1146 332 0 0 664 0
          Stage 1 657 - - - - -
          Stage 2 489 - - - - -
Critical Hdwy 6.86 6.96 - - 4.16 -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 - - 2.23 -
Pot Cap-1 Maneuver 191 661 - - 914 -
          Stage 1 475 - - - - -
          Stage 2 579 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 187 661 - - 914 -
Mov Cap-2 Maneuver 317 - - - - -
          Stage 1 466 - - - - -
          Stage 2 579 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 14.1 0 0.2
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 464 914 -
HCM Lane V/C Ratio - - 0.15 0.019 -
HCM Control Delay (s) - - 14.1 9 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.5 0.1 -



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
6: Academy Ave & Church Ave AM Peak Hour

AM Cum (Academy)+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 11.9

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 68 265 365 54 181 722
Future Vol, veh/h 68 265 365 54 181 722
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 150 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 74 288 397 59 197 785
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1214 228 0 0 456 0
          Stage 1 427 - - - - -
          Stage 2 787 - - - - -
Critical Hdwy 6.86 6.96 - - 4.16 -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 - - 2.23 -
Pot Cap-1 Maneuver 173 772 - - 1094 -
          Stage 1 623 - - - - -
          Stage 2 406 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 142 772 - - 1094 -
Mov Cap-2 Maneuver 142 - - - - -
          Stage 1 511 - - - - -
          Stage 2 406 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 54.4 0 1.8
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 405 1094 -
HCM Lane V/C Ratio - - 0.894 0.18 -
HCM Control Delay (s) - - 54.4 9 -
HCM Lane LOS - - F A -
HCM 95th %tile Q(veh) - - 9.3 0.7 -



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
7: Bethel Ave & Kings Canyon Rd (SR 180) AM Peak Hour

AM Cum (Academy)+P.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 13 684 201 60 1085 4 712 135 103 3 99 17
Future Volume (veh/h) 13 684 201 60 1085 4 712 135 103 3 99 17
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 14 743 218 65 1179 4 774 147 112 3 108 18
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 202 1384 617 295 1384 617 597 384 292 479 609 101
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.41 0.41 0.40
Sat Flow, veh/h 449 3367 1502 554 3367 1502 1198 933 711 1062 1481 247
Grp Volume(v), veh/h 14 743 218 65 1179 4 774 0 259 3 0 126
Grp Sat Flow(s),veh/h/ln 449 1683 1502 554 1683 1502 1198 0 1644 1062 0 1727
Q Serve(g_s), s 1.3 7.5 4.5 4.5 14.3 0.1 16.4 0.0 5.0 0.1 0.0 2.1
Cycle Q Clear(g_c), s 15.6 7.5 4.5 12.0 14.3 0.1 18.5 0.0 5.0 5.1 0.0 2.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.43 1.00 0.14
Lane Grp Cap(c), veh/h 202 1384 617 295 1384 617 597 0 676 479 0 710
V/C Ratio(X) 0.07 0.54 0.35 0.22 0.85 0.01 1.30 0.00 0.38 0.01 0.00 0.18
Avail Cap(c_a), veh/h 202 1384 617 295 1384 617 597 0 676 479 0 710
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 19.1 10.0 9.1 14.6 12.0 7.8 16.5 0.0 9.3 11.0 0.0 8.4
Incr Delay (d2), s/veh 0.7 1.5 1.6 1.7 6.8 0.0 145.6 0.0 1.6 0.0 0.0 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 1.9 1.1 0.5 4.4 0.0 29.6 0.0 1.6 0.0 0.0 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.7 11.5 10.7 16.3 18.8 7.8 162.1 0.0 11.0 11.1 0.0 9.0
LnGrp LOS B B B B B A F A B B A A
Approach Vol, veh/h 975 1248 1033 129
Approach Delay, s/veh 11.4 18.6 124.2 9.0
Approach LOS B B F A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 20.5 17.6 7.1 16.3
Green Ext Time (p_c), s 0.0 0.2 0.4 1.2

Intersection Summary
HCM 6th Ctrl Delay 48.4
HCM 6th LOS D



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
8: Bethel Ave & Church Ave AM Peak Hour

AM Cum (Academy)+P.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 31 77 166 144 92 143 140 491 119 61 88 46
Future Volume (veh/h) 31 77 166 144 92 143 140 491 119 61 88 46
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 34 84 180 157 100 155 152 534 129 66 96 50
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 589 775 657 591 775 657 654 1473 657 400 1473 657
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41
Sat Flow, veh/h 1133 1885 1598 1124 1885 1598 1252 3582 1598 778 3582 1598
Grp Volume(v), veh/h 34 84 180 157 100 155 152 534 129 66 96 50
Grp Sat Flow(s),veh/h/ln1133 1885 1598 1124 1885 1598 1252 1791 1598 778 1791 1598
Q Serve(g_s), s 0.9 1.2 3.4 4.5 1.5 2.8 3.8 4.6 2.3 2.9 0.7 0.9
Cycle Q Clear(g_c), s 2.3 1.2 3.4 5.7 1.5 2.8 4.5 4.6 2.3 7.5 0.7 0.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 589 775 657 591 775 657 654 1473 657 400 1473 657
V/C Ratio(X) 0.06 0.11 0.27 0.27 0.13 0.24 0.23 0.36 0.20 0.17 0.07 0.08
Avail Cap(c_a), veh/h 589 775 657 591 775 657 654 1473 657 400 1473 657
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 9.0 8.2 8.8 9.9 8.2 8.6 9.4 9.2 8.5 11.8 8.0 8.1
Incr Delay (d2), s/veh 0.2 0.3 1.0 1.1 0.3 0.8 0.8 0.7 0.7 0.9 0.1 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 0.5 1.1 1.1 0.6 1.0 1.0 1.5 0.7 0.5 0.2 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 9.2 8.4 9.8 11.0 8.6 9.5 10.2 9.9 9.2 12.7 8.1 8.3
LnGrp LOS A A A B A A B A A B A A
Approach Vol, veh/h 298 412 815 212
Approach Delay, s/veh 9.4 9.9 9.8 9.6
Approach LOS A A A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 6.6 5.4 9.5 7.7
Green Ext Time (p_c), s 3.5 1.0 0.6 1.3

Intersection Summary
HCM 6th Ctrl Delay 9.7
HCM 6th LOS A



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
1: Academy Ave & Kings Canyon Rd (SR 180) PM Peak Hour

PM Cum (Academy)+P.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 78 704 444 109 715 229 526 530 176 359 524 137
Future Volume (veh/h) 78 704 444 109 715 229 526 530 176 359 524 137
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 85 765 483 118 777 249 572 576 191 390 570 149
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 282 1384 617 260 1384 617 654 1022 338 619 1086 283
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.41 0.41 0.40
Sat Flow, veh/h 521 3367 1502 422 3367 1502 1347 2485 822 1288 2643 689
Grp Volume(v), veh/h 85 765 483 118 777 249 572 390 377 390 362 357
Grp Sat Flow(s),veh/h/ln 521 1683 1502 422 1683 1502 674 1683 1624 644 1683 1648
Q Serve(g_s), s 6.7 7.8 12.6 10.7 8.0 5.3 11.1 8.0 8.1 10.4 7.3 7.4
Cycle Q Clear(g_c), s 14.7 7.8 12.6 18.5 8.0 5.3 18.5 8.0 8.1 18.5 7.3 7.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.51 1.00 0.42
Lane Grp Cap(c), veh/h 282 1384 617 260 1384 617 654 692 668 619 692 677
V/C Ratio(X) 0.30 0.55 0.78 0.45 0.56 0.40 0.87 0.56 0.57 0.63 0.52 0.53
Avail Cap(c_a), veh/h 282 1384 617 260 1384 617 654 692 668 619 692 677
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 15.8 10.1 11.5 17.9 10.1 9.4 19.2 10.2 10.3 18.5 9.9 10.0
Incr Delay (d2), s/veh 2.7 1.6 9.6 5.6 1.7 2.0 15.2 3.3 3.4 4.8 2.8 2.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 2.0 4.0 1.3 2.0 1.3 3.8 2.3 2.3 2.0 2.1 2.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 18.5 11.7 21.1 23.5 11.8 11.3 34.4 13.4 13.7 23.3 12.8 13.0
LnGrp LOS B B C C B B C B B C B B
Approach Vol, veh/h 1333 1144 1339 1109
Approach Delay, s/veh 15.5 12.9 22.5 16.5
Approach LOS B B C B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 20.5 16.7 20.5 20.5
Green Ext Time (p_c), s 0.0 0.9 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 17.0
HCM 6th LOS B



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
2: Academy Ave & Butler Ave PM Peak Hour

PM Cum (Academy)+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 96.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 37 14 57 21 22 27 41 1090 28 23 987 27
Future Vol, veh/h 37 14 57 21 22 27 41 1090 28 23 987 27
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 140 - - 145 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1 1 1 1 1 1 1
Mvmt Flow 40 15 62 23 24 29 45 1185 30 25 1073 29
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1833 2443 551 1884 2442 608 1102 0 0 1215 0 0
          Stage 1 1138 1138 - 1290 1290 - - - - - - -
          Stage 2 695 1305 - 594 1152 - - - - - - -
Critical Hdwy 7.52 6.52 6.92 7.52 6.52 6.92 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.52 5.52 - 6.52 5.52 - - - - - - -
Critical Hdwy Stg 2 6.52 5.52 - 6.52 5.52 - - - - - - -
Follow-up Hdwy 3.51 4.01 3.31 3.51 4.01 3.31 2.21 - - 2.21 - -
Pot Cap-1 Maneuver 48 31 481 44 31 441 635 - - 575 - -
          Stage 1 216 277 - 174 234 - - - - - - -
          Stage 2 401 230 - 461 272 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver ~ 12 28 481 ~ 20 28 441 635 - - 575 - -
Mov Cap-2 Maneuver ~ 12 28 - ~ 20 28 - - - - - - -
          Stage 1 201 265 - 162 217 - - - - - - -
          Stage 2 309 214 - 362 260 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s$ 1649.5 $ 722.8 0.4 0.3
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 635 - - 29 37 575 - -
HCM Lane V/C Ratio 0.07 - - 4.048 2.056 0.043 - -
HCM Control Delay (s) 11.1 - -$ 1649.5$ 722.8 11.5 - -
HCM Lane LOS B - - F F B - -
HCM 95th %tile Q(veh) 0.2 - - 14.2 8.3 0.1 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
3: Academy Ave & California Ave PM Peak Hour

PM Cum (Academy)+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 57 24 115 42 55 55 102 1059 55 40 988 53
Future Vol, veh/h 57 24 115 42 55 55 102 1059 55 40 988 53
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 185 - - 190 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1 1 1 1 1 1 1
Mvmt Flow 62 26 125 46 60 60 111 1151 60 43 1074 58
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 2017 2622 566 2039 2621 606 1132 0 0 1211 0 0
          Stage 1 1189 1189 - 1403 1403 - - - - - - -
          Stage 2 828 1433 - 636 1218 - - - - - - -
Critical Hdwy 7.52 6.52 6.92 7.52 6.52 6.92 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.52 5.52 - 6.52 5.52 - - - - - - -
Critical Hdwy Stg 2 6.52 5.52 - 6.52 5.52 - - - - - - -
Follow-up Hdwy 3.51 4.01 3.31 3.51 4.01 3.31 2.21 - - 2.21 - -
Pot Cap-1 Maneuver ~ 35 ~ 24 470 ~ 33 ~ 24 443 619 - - 577 - -
          Stage 1 201 262 - 148 206 - - - - - - -
          Stage 2 334 200 - 435 253 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - ~ 18 470 - ~ 18 443 619 - - 577 - -
Mov Cap-2 Maneuver - ~ 18 - - ~ 18 - - - - - - -
          Stage 1 165 242 - 122 169 - - - - - - -
          Stage 2 153 164 - 264 234 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 1 0.4
HCM LOS - -
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 619 - - - - 577 - -
HCM Lane V/C Ratio 0.179 - - - - 0.075 - -
HCM Control Delay (s) 12.1 - - - - 11.7 - -
HCM Lane LOS B - - - - B - -
HCM 95th %tile Q(veh) 0.6 - - - - 0.2 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
4: Geary Ave & Academy Ave PM Peak Hour

PM Cum (Academy)+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 3 10 1106 8 9 1062
Future Vol, veh/h 3 10 1106 8 9 1062
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 3 11 1202 9 10 1154
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1804 606 0 0 1211 0
          Stage 1 1207 - - - - -
          Stage 2 597 - - - - -
Critical Hdwy 6.82 6.92 - - 4.12 -
Critical Hdwy Stg 1 5.82 - - - - -
Critical Hdwy Stg 2 5.82 - - - - -
Follow-up Hdwy 3.51 3.31 - - 2.21 -
Pot Cap-1 Maneuver 71 443 - - 577 -
          Stage 1 248 - - - - -
          Stage 2 515 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 70 443 - - 577 -
Mov Cap-2 Maneuver 177 - - - - -
          Stage 1 244 - - - - -
          Stage 2 515 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 16.4 0 0.1
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 329 577 -
HCM Lane V/C Ratio - - 0.043 0.017 -
HCM Control Delay (s) - - 16.4 11.3 -
HCM Lane LOS - - C B -
HCM 95th %tile Q(veh) - - 0.1 0.1 -



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
5: Academy Ave & Florence Ave PM Peak Hour

PM Cum (Academy)+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 2.9

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 50 24 1573 105 46 1612
Future Vol, veh/h 50 24 1573 105 46 1612
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 90 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 54 26 1710 114 50 1752
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2743 912 0 0 1824 0
          Stage 1 1767 - - - - -
          Stage 2 976 - - - - -
Critical Hdwy 6.82 6.92 - - 4.12 -
Critical Hdwy Stg 1 5.82 - - - - -
Critical Hdwy Stg 2 5.82 - - - - -
Follow-up Hdwy 3.51 3.31 - - 2.21 -
Pot Cap-1 Maneuver ~ 16 278 - - 336 -
          Stage 1 124 - - - - -
          Stage 2 328 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 14 278 - - 336 -
Mov Cap-2 Maneuver 75 - - - - -
          Stage 1 106 - - - - -
          Stage 2 328 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 124.7 0 0.5
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 98 336 -
HCM Lane V/C Ratio - - 0.821 0.149 -
HCM Control Delay (s) - - 124.7 17.6 -
HCM Lane LOS - - F C -
HCM 95th %tile Q(veh) - - 4.5 0.5 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
6: Academy Ave & Church Ave PM Peak Hour

PM Cum (Academy)+P.syn HCM 6th TWSC
GHD

Intersection
Int Delay, s/veh 34.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 120 254 1378 215 381 1327
Future Vol, veh/h 120 254 1378 215 381 1327
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 150 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 130 276 1498 234 414 1442
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 3164 866 0 0 1732 0
          Stage 1 1615 - - - - -
          Stage 2 1549 - - - - -
Critical Hdwy 6.82 6.92 - - 4.12 -
Critical Hdwy Stg 1 5.82 - - - - -
Critical Hdwy Stg 2 5.82 - - - - -
Follow-up Hdwy 3.51 3.31 - - 2.21 -
Pot Cap-1 Maneuver ~ 8 299 - - ~ 364 -
          Stage 1 150 - - - - -
          Stage 2 163 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 0 299 - - ~ 364 -
Mov Cap-2 Maneuver 0 - - - - -
          Stage 1 0 - - - - -
          Stage 2 163 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 215.9 0 27.5
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 299 ~ 364 -
HCM Lane V/C Ratio - - 1.36 1.138 -
HCM Control Delay (s) - - 215.9 123.5 -
HCM Lane LOS - - F F -
HCM 95th %tile Q(veh) - - 20.8 16 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
7: Bethel Ave & Kings Canyon Rd (SR 180) PM Peak Hour

PM Cum (Academy)+P.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 1259 613 155 655 5 523 161 146 34 126 8
Future Volume (veh/h) 8 1259 613 155 655 5 523 161 146 34 126 8
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 9 1368 666 168 712 5 568 175 159 37 137 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 336 1384 617 162 1384 617 581 352 319 416 676 44
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.41 0.41 0.40
Sat Flow, veh/h 696 3367 1502 197 3367 1502 1177 855 777 991 1644 108
Grp Volume(v), veh/h 9 1368 666 168 712 5 568 0 334 37 0 146
Grp Sat Flow(s),veh/h/ln 696 1683 1502 197 1683 1502 1177 0 1632 991 0 1752
Q Serve(g_s), s 0.4 18.1 18.5 0.4 7.1 0.1 16.1 0.0 6.9 1.3 0.0 2.4
Cycle Q Clear(g_c), s 7.5 18.1 18.5 18.5 7.1 0.1 18.5 0.0 6.9 8.2 0.0 2.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.48 1.00 0.06
Lane Grp Cap(c), veh/h 336 1384 617 162 1384 617 581 0 671 416 0 720
V/C Ratio(X) 0.03 0.99 1.08 1.04 0.51 0.01 0.98 0.00 0.50 0.09 0.00 0.20
Avail Cap(c_a), veh/h 336 1384 617 162 1384 617 581 0 671 416 0 720
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 12.7 13.1 13.3 22.5 9.9 7.8 16.5 0.0 9.9 12.8 0.0 8.5
Incr Delay (d2), s/veh 0.1 21.6 59.3 81.7 1.4 0.0 32.4 0.0 2.6 0.4 0.0 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 8.0 13.7 5.0 1.8 0.0 10.4 0.0 2.2 0.3 0.0 0.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 12.9 34.7 72.6 104.2 11.3 7.9 48.9 0.0 12.5 13.3 0.0 9.2
LnGrp LOS B C F F B A D A B B A A
Approach Vol, veh/h 2043 885 902 183
Approach Delay, s/veh 47.0 28.9 35.4 10.0
Approach LOS D C D A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 20.5 20.5 10.2 20.5
Green Ext Time (p_c), s 0.0 0.0 0.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 38.7
HCM 6th LOS D



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
8: Bethel Ave & Church Ave PM Peak Hour

PM Cum (Academy)+P.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 51 66 116 65 86 153 701 289 154 700 23
Future Volume (veh/h) 9 51 66 116 65 86 153 701 289 154 700 23
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 10 55 72 126 71 93 166 762 314 167 761 25
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 354 357 303 370 357 303 604 2289 1021 446 2289 1021
Arrive On Green 0.19 0.19 0.19 0.19 0.19 0.19 0.63 0.63 0.63 1.00 1.00 1.00
Sat Flow, veh/h 1241 1900 1610 1284 1900 1610 700 3610 1610 533 3610 1610
Grp Volume(v), veh/h 10 55 72 126 71 93 166 762 314 167 761 25
Grp Sat Flow(s),veh/h/ln1241 1900 1610 1284 1900 1610 700 1805 1610 533 1805 1610
Q Serve(g_s), s 0.3 1.1 1.7 4.1 1.4 2.2 5.1 4.4 4.0 4.3 0.0 0.0
Cycle Q Clear(g_c), s 1.7 1.1 1.7 5.2 1.4 2.2 5.1 4.4 4.0 8.7 0.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 354 357 303 370 357 303 604 2289 1021 446 2289 1021
V/C Ratio(X) 0.03 0.15 0.24 0.34 0.20 0.31 0.28 0.33 0.31 0.37 0.33 0.02
Avail Cap(c_a), veh/h 631 781 662 657 781 662 604 2289 1021 446 2289 1021
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 16.1 15.3 15.5 17.4 15.4 15.7 3.9 3.8 3.7 0.7 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.2 0.4 0.5 0.3 0.6 1.1 0.4 0.8 2.4 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 0.4 0.6 1.1 0.6 0.8 0.6 0.9 0.9 0.3 0.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.2 15.5 15.9 18.0 15.7 16.3 5.1 4.2 4.5 3.1 0.4 0.0
LnGrp LOS B B B B B B A A A A A A
Approach Vol, veh/h 137 290 1242 953
Approach Delay, s/veh 15.8 16.9 4.4 0.9
Approach LOS B B A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 32.5 12.5 32.5 12.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 7.1 3.7 10.7 7.2
Green Ext Time (p_c), s 5.6 0.4 3.7 0.8

Intersection Summary
HCM 6th Ctrl Delay 5.1
HCM 6th LOS A



Appendices: 

 Warrants 
  



Existing plus Project Conditions 
  



Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

500 420 500 505 500 N/A
600 360 600 460 600 590
700 325 700 420 700 540
800 285 800 360 800 475
900 245 900 325 900 425
1000 200 1000 285 1000 370
1100 175 1100 250 1100 340
1200 150 1200 220 1200 285
1300 130 1300 190 1300 250
1400 120 1400 155 1400 220
1500 100 1500 145 1500 180
1600 100 1600 120 1600 170
1700 100 1700 100 1650 150
1800 100 1800 100 1800 150

* Note: Values in Table are approximate, actual curves based upon 2nd order polynomial equation

NOTE:
150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR MINOR STREET
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

SCENARIO (AM/PM)
Number of Lanes

Major Approach 2
Minor Approach 1

AM Peak PM Peak
Major St. Volume: 0 1,318
Minor St. Volume: 0 129
Warrant Met?:  - No

Both 1 Lane Approaches 2 or more Lane and One Lane Approaches Both 2 or more Lane Approaches

Acadamy Ave
Church Ave

Existing plus Project (Intersection #6)
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Cumulative Conditions 
  



Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

500 420 500 505 500 N/A
600 360 600 460 600 590
700 325 700 420 700 540
800 285 800 360 800 475
900 245 900 325 900 425
1000 200 1000 285 1000 370
1100 175 1100 250 1100 340
1200 150 1200 220 1200 285
1300 130 1300 190 1300 250
1400 120 1400 155 1400 220
1500 100 1500 145 1500 180
1600 100 1600 120 1600 170
1700 100 1700 100 1650 150
1800 100 1800 100 1800 150

* Note: Values in Table are approximate, actual curves based upon 2nd order polynomial equation

NOTE:
150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR MINOR STREET
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

SCENARIO (AM/PM)
Number of Lanes

Major Approach 2
Minor Approach 1

AM Peak PM Peak
Major St. Volume: 1,468 1,978
Minor St. Volume: 33 69
Warrant Met?: No No

Acadamy Ave
Butler Ave

Cumulative (Intersection #2)

Both 1 Lane Approaches 2 or more Lane and One Lane Approaches Both 2 or more Lane Approaches
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Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

500 420 500 505 500 N/A
600 360 600 460 600 590
700 325 700 420 700 540
800 285 800 360 800 475
900 245 900 325 900 425
1000 200 1000 285 1000 370
1100 175 1100 250 1100 340
1200 150 1200 220 1200 285
1300 130 1300 190 1300 250
1400 120 1400 155 1400 220
1500 100 1500 145 1500 180
1600 100 1600 120 1600 170
1700 100 1700 100 1650 150
1800 100 1800 100 1800 150

* Note: Values in Table are approximate, actual curves based upon 2nd order polynomial equation

NOTE:
150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR MINOR STREET
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

SCENARIO (AM/PM)
Number of Lanes

Major Approach 2
Minor Approach 1

AM Peak PM Peak
Major St. Volume: 1,530 2,086
Minor St. Volume: 161 170
Warrant Met?: Yes Yes

Acadamy Ave
California Ave

Cumulative (Intersection #3)

Both 1 Lane Approaches 2 or more Lane and One Lane Approaches Both 2 or more Lane Approaches
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Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

500 420 500 505 500 N/A
600 360 600 460 600 590
700 325 700 420 700 540
800 285 800 360 800 475
900 245 900 325 900 425
1000 200 1000 285 1000 370
1100 175 1100 250 1100 340
1200 150 1200 220 1200 285
1300 130 1300 190 1300 250
1400 120 1400 155 1400 220
1500 100 1500 145 1500 180
1600 100 1600 120 1600 170
1700 100 1700 100 1650 150
1800 100 1800 100 1800 150

* Note: Values in Table are approximate, actual curves based upon 2nd order polynomial equation

NOTE:
150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR MINOR STREET
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

SCENARIO (AM/PM)
Number of Lanes

Major Approach 2
Minor Approach 1

AM Peak PM Peak
Major St. Volume: 1,263 1,983
Minor St. Volume: 328 245
Warrant Met?: Yes Yes

Acadamy Ave
Church Ave

Cumulative (Intersection #6)

Both 1 Lane Approaches 2 or more Lane and One Lane Approaches Both 2 or more Lane Approaches
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Cumulative plus Project Conditions 

 
  



Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

500 420 500 505 500 N/A
600 360 600 460 600 590
700 325 700 420 700 540
800 285 800 360 800 475
900 245 900 325 900 425
1000 200 1000 285 1000 370
1100 175 1100 250 1100 340
1200 150 1200 220 1200 285
1300 130 1300 190 1300 250
1400 120 1400 155 1400 220
1500 100 1500 145 1500 180
1600 100 1600 120 1600 170
1700 100 1700 100 1650 150
1800 100 1800 100 1800 150

* Note: Values in Table are approximate, actual curves based upon 2nd order polynomial equation

NOTE:
150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR MINOR STREET
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

SCENARIO (AM/PM)
Number of Lanes

Major Approach 2
Minor Approach 1

AM Peak PM Peak
Major St. Volume: 1,532 2,196
Minor St. Volume: 43 108
Warrant Met?: No Yes

Both 1 Lane Approaches 2 or more Lane and One Lane Approaches Both 2 or more Lane Approaches

Acadamy Ave
Butler Ave

Cumulative+P (Intersection #2)
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Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

500 420 500 505 500 N/A
600 360 600 460 600 590
700 325 700 420 700 540
800 285 800 360 800 475
900 245 900 325 900 425
1000 200 1000 285 1000 370
1100 175 1100 250 1100 340
1200 150 1200 220 1200 285
1300 130 1300 190 1300 250
1400 120 1400 155 1400 220
1500 100 1500 145 1500 180
1600 100 1600 120 1600 170
1700 100 1700 100 1650 150
1800 100 1800 100 1800 150

* Note: Values in Table are approximate, actual curves based upon 2nd order polynomial equation

NOTE:
150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR MINOR STREET
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

SCENARIO (AM/PM)
Number of Lanes

Major Approach 2
Minor Approach 1

AM Peak PM Peak
Major St. Volume: 1,590 2,297
Minor St. Volume: 162 196
Warrant Met?: Yes Yes

Both 1 Lane Approaches 2 or more Lane and One Lane Approaches Both 2 or more Lane Approaches

Acadamy Ave
California Ave

Cumulative+P (Intersection #3)
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Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

500 420 500 505 500 N/A
600 360 600 460 600 590
700 325 700 420 700 540
800 285 800 360 800 475
900 245 900 325 900 425
1000 200 1000 285 1000 370
1100 175 1100 250 1100 340
1200 150 1200 220 1200 285
1300 130 1300 190 1300 250
1400 120 1400 155 1400 220
1500 100 1500 145 1500 180
1600 100 1600 120 1600 170
1700 100 1700 100 1650 150
1800 100 1800 100 1800 150

* Note: Values in Table are approximate, actual curves based upon 2nd order polynomial equation

NOTE:
150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR MINOR STREET
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

SCENARIO (AM/PM)
Number of Lanes

Major Approach 2
Minor Approach 1

AM Peak PM Peak
Major St. Volume: 1,464 3,336
Minor St. Volume: 64 74
Warrant Met?: No No

Both 1 Lane Approaches 2 or more Lane and One Lane Approaches Both 2 or more Lane Approaches

Acadamy Ave
Florence Ave

Cumulative+P (Intersection #5)

0

100

200

300

400

500

600

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

M
in

or
 S

tr
ee

t (
H

ig
he

r V
ol

um
e 

Ap
pr

oa
ch

) -
VP

H

Major Street (Total of Both Approaches) - VPH
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Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

500 420 500 505 500 N/A
600 360 600 460 600 590
700 325 700 420 700 540
800 285 800 360 800 475
900 245 900 325 900 425
1000 200 1000 285 1000 370
1100 175 1100 250 1100 340
1200 150 1200 220 1200 285
1300 130 1300 190 1300 250
1400 120 1400 155 1400 220
1500 100 1500 145 1500 180
1600 100 1600 120 1600 170
1700 100 1700 100 1650 150
1800 100 1800 100 1800 150

* Note: Values in Table are approximate, actual curves based upon 2nd order polynomial equation

NOTE:
150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR MINOR STREET
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

SCENARIO (AM/PM)
Number of Lanes

Major Approach 2
Minor Approach 1

AM Peak PM Peak
Major St. Volume: 1,322 3,301
Minor St. Volume: 333 374
Warrant Met?: Yes Yes

Both 1 Lane Approaches 2 or more Lane and One Lane Approaches Both 2 or more Lane Approaches

Acadamy Ave
Church Ave

Cumulative+P (Intersection #6)
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Appendices: 

Mitigation 



Existing plus Project Conditions 
  



Sanger - North Academy Corridor Master Plan Existing Conditions � ProMect
6: Academy Ave & Church Ave PM Peak Hour

PM Base (Academy)-B+P_M.syn HCM 6th Signalized Intersection Summary
GHD

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 38 91 539 76 160 543
Future Volume (veh/h) 38 91 539 76 160 543
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1900 1900 1885 1885 1885 1885
Adj Flow Rate, veh/h 41 99 586 83 174 590
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 1 1 1 1
Cap, veh/h 61 146 1591 225 598 1809
Arrive On Green 0.13 0.13 0.51 0.51 0.51 0.51
Sat Flow, veh/h 480 1160 3245 445 774 3676
Grp Volume(v), veh/h 141 0 332 337 174 590
Grp Sat Flow(s),veh/h/ln 1652 0 1791 1805 774 1791
Q Serve(g_s), s 2.0 0.0 2.8 2.8 4.3 2.4
Cycle Q Clear(g_c), s 2.0 0.0 2.8 2.8 7.1 2.4
Prop In Lane 0.29 0.70 0.25 1.00
Lane Grp Cap(c), veh/h 208 0 905 912 598 1809
V/C Ratio(X) 0.68 0.00 0.37 0.37 0.29 0.33
Avail Cap(c_a), veh/h 1219 0 1321 1332 778 2642
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 10.2 0.0 3.7 3.7 5.8 3.6
Incr Delay (d2), s/veh 3.8 0.0 0.2 0.2 0.3 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.0 0.1 0.1 0.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.0 0.0 3.9 3.9 6.1 3.7
LnGrp LOS B A A A A A
Approach Vol, veh/h 141 669 764
Approach Delay, s/veh 14.0 3.9 4.2
Approach LOS B A A

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 16.8 16.8 7.6
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 4.8 9.1 4.0
Green Ext Time (p_c), s 3.2 3.3 0.3

Intersection Summary
HCM 6th Ctrl Delay 5.0
HCM 6th LOS A



Cumulative Conditions 
  



Sanger - North Academy Corridor Master Plan Cumulative Conditions
2: Academy Ave & Butler Ave PM Peak Hour - Mitigation 

PM Cum (Academy)_M.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 21 13 35 12 21 20 19 1007 21 17 902 12
Future Volume (veh/h) 21 13 35 12 21 20 19 1007 21 17 902 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 23 14 38 13 23 22 21 1095 23 18 980 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 248 43 100 219 89 78 482 1826 38 444 1842 24
Arrive On Green 0.12 0.12 0.12 0.12 0.12 0.12 0.51 0.51 0.51 0.51 0.51 0.51
Sat Flow, veh/h 449 351 822 318 733 642 572 3587 75 508 3619 48
Grp Volume(v), veh/h 75 0 0 58 0 0 21 547 571 18 485 508
Grp Sat Flow(s),veh/h/ln 1622 0 0 1693 0 0 572 1791 1872 508 1791 1877
Q Serve(g_s), s 0.2 0.0 0.0 0.0 0.0 0.0 0.6 5.3 5.3 0.6 4.4 4.4
Cycle Q Clear(g_c), s 1.0 0.0 0.0 0.7 0.0 0.0 5.1 5.3 5.3 5.9 4.4 4.4
Prop In Lane 0.31 0.51 0.22 0.38 1.00 0.04 1.00 0.03
Lane Grp Cap(c), veh/h 390 0 0 387 0 0 482 912 953 444 912 955
V/C Ratio(X) 0.19 0.00 0.00 0.15 0.00 0.00 0.04 0.60 0.60 0.04 0.53 0.53
Avail Cap(c_a), veh/h 1354 0 0 1394 0 0 613 1322 1382 561 1322 1386
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 9.8 0.0 0.0 9.7 0.0 0.0 5.7 4.2 4.2 6.3 4.0 4.0
Incr Delay (d2), s/veh 0.2 0.0 0.0 0.2 0.0 0.0 0.0 0.6 0.6 0.0 0.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.2 0.0 0.0 0.0 0.2 0.2 0.0 0.1 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.1 0.0 0.0 9.9 0.0 0.0 5.8 4.9 4.8 6.3 4.5 4.5
LnGrp LOS B A A A A A A A A A A A
Approach Vol, veh/h 75 58 1139 1011
Approach Delay, s/veh 10.1 9.9 4.9 4.5
Approach LOS B A A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 16.9 7.5 16.9 7.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 7.3 3.0 7.9 2.7
Green Ext Time (p_c), s 5.2 0.3 4.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 5.0
HCM 6th LOS A



Sanger - North Academy Corridor Master Plan Cumulative Conditions
3: Academy Ave & California Ave PM Peak Hour - Mitigation 

PM Cum (Academy)_M.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 54 23 93 38 55 53 80 971 52 38 896 49
Future Volume (veh/h) 54 23 93 38 55 53 80 971 52 38 896 49
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 59 25 101 41 60 58 87 1055 57 41 974 53
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 79 33 134 56 81 79 286 1654 89 262 1654 90
Arrive On Green 0.15 0.15 0.15 0.12 0.12 0.12 0.48 0.48 0.48 0.48 0.48 0.48
Sat Flow, veh/h 540 229 924 451 660 638 554 3456 187 511 3454 188
Grp Volume(v), veh/h 185 0 0 159 0 0 87 547 565 41 505 522
Grp Sat Flow(s),veh/h/ln 1692 0 0 1748 0 0 554 1791 1852 511 1791 1851
Q Serve(g_s), s 5.6 0.0 0.0 4.7 0.0 0.0 7.2 12.3 12.3 3.5 10.9 11.0
Cycle Q Clear(g_c), s 5.6 0.0 0.0 4.7 0.0 0.0 18.2 12.3 12.3 15.8 10.9 11.0
Prop In Lane 0.32 0.55 0.26 0.36 1.00 0.10 1.00 0.10
Lane Grp Cap(c), veh/h 246 0 0 216 0 0 286 857 886 262 857 886
V/C Ratio(X) 0.75 0.00 0.00 0.74 0.00 0.00 0.30 0.64 0.64 0.16 0.59 0.59
Avail Cap(c_a), veh/h 569 0 0 588 0 0 337 1021 1056 309 1021 1056
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.9 0.0 0.0 22.6 0.0 0.0 16.7 10.5 10.5 16.4 10.1 10.1
Incr Delay (d2), s/veh 4.6 0.0 0.0 4.9 0.0 0.0 0.6 1.0 1.0 0.3 0.6 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 0.0 0.0 2.1 0.0 0.0 0.8 3.7 3.8 0.4 3.3 3.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 26.5 0.0 0.0 27.5 0.0 0.0 17.3 11.5 11.4 16.7 10.8 10.7
LnGrp LOS C A A C A A B B B B B B
Approach Vol, veh/h 185 159 1199 1068
Approach Delay, s/veh 26.5 27.5 11.9 11.0
Approach LOS C C B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 30.1 12.3 30.1 11.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 30.5 18.0 30.5 18.0
Max Q Clear Time (g_c+I1), s 20.2 7.6 17.8 6.7
Green Ext Time (p_c), s 5.4 0.7 5.4 0.6

Intersection Summary
HCM 6th Ctrl Delay 13.5
HCM 6th LOS B



Sanger - North Academy Corridor Master Plan Cumulative Conditions
6: Academy Ave & Church Ave PM Peak Hour - Mitigation 

PM Cum (Academy)_M.syn HCM 6th Signalized Intersection Summary
GHD

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 82 163 839 139 221 784
Future Volume (veh/h) 82 163 839 139 221 784
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1900 1900 1885 1885 1885 1885
Adj Flow Rate, veh/h 89 177 912 151 240 852
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 1 1 1 1
Cap, veh/h 106 210 2063 341 395 2403
Arrive On Green 0.19 0.19 0.67 0.67 0.67 0.67
Sat Flow, veh/h 553 1100 3170 509 535 3676
Grp Volume(v), veh/h 267 0 531 532 240 852
Grp Sat Flow(s),veh/h/ln 1660 0 1791 1794 535 1791
Q Serve(g_s), s 10.1 0.0 9.0 9.0 24.8 6.7
Cycle Q Clear(g_c), s 10.1 0.0 9.0 9.0 33.8 6.7
Prop In Lane 0.33 0.66 0.28 1.00
Lane Grp Cap(c), veh/h 317 0 1201 1203 395 2403
V/C Ratio(X) 0.84 0.00 0.44 0.44 0.61 0.35
Avail Cap(c_a), veh/h 459 0 1457 1459 472 2914
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 25.4 0.0 5.0 5.0 12.9 4.6
Incr Delay (d2), s/veh 9.2 0.0 0.3 0.3 1.6 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.6 0.0 2.1 2.1 2.4 1.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.6 0.0 5.3 5.3 14.5 4.7
LnGrp LOS C A A A B A
Approach Vol, veh/h 267 1063 1092
Approach Delay, s/veh 34.6 5.3 6.9
Approach LOS C A A

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 48.2 48.2 16.9
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 53.0 53.0 18.0
Max Q Clear Time (g_c+I1), s 11.0 35.8 12.1
Green Ext Time (p_c), s 8.1 7.8 0.4

Intersection Summary
HCM 6th Ctrl Delay 9.2
HCM 6th LOS A



Cumulative plus Project Conditions 



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
2: Academy Ave & Butler Ave PM Peak Hour - Mitigation

PM Cum (Academy)+P_M.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 37 14 57 21 22 27 41 1090 28 23 987 27
Future Volume (veh/h) 37 14 57 21 22 27 41 1090 28 23 987 27
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 40 15 62 23 24 29 45 1185 30 25 1073 29
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 229 40 116 214 90 88 435 1979 50 402 1976 53
Arrive On Green 0.14 0.14 0.14 0.14 0.14 0.14 0.55 0.55 0.55 0.55 0.55 0.55
Sat Flow, veh/h 462 294 852 385 659 644 516 3569 90 463 3562 96
Grp Volume(v), veh/h 117 0 0 76 0 0 45 594 621 25 539 563
Grp Sat Flow(s),veh/h/ln 1607 0 0 1689 0 0 516 1791 1869 463 1791 1868
Q Serve(g_s), s 0.8 0.0 0.0 0.0 0.0 0.0 1.8 6.4 6.4 1.1 5.6 5.6
Cycle Q Clear(g_c), s 1.9 0.0 0.0 1.1 0.0 0.0 7.4 6.4 6.4 7.5 5.6 5.6
Prop In Lane 0.34 0.53 0.30 0.38 1.00 0.05 1.00 0.05
Lane Grp Cap(c), veh/h 384 0 0 391 0 0 435 993 1036 402 993 1036
V/C Ratio(X) 0.30 0.00 0.00 0.19 0.00 0.00 0.10 0.60 0.60 0.06 0.54 0.54
Avail Cap(c_a), veh/h 1127 0 0 1154 0 0 557 1417 1479 512 1417 1478
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 11.6 0.0 0.0 11.3 0.0 0.0 6.5 4.3 4.3 6.8 4.1 4.1
Incr Delay (d2), s/veh 0.4 0.0 0.0 0.2 0.0 0.0 0.1 0.6 0.6 0.1 0.5 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.0 0.0 0.4 0.0 0.0 0.1 0.4 0.4 0.0 0.1 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 12.1 0.0 0.0 11.6 0.0 0.0 6.6 4.9 4.9 6.9 4.6 4.6
LnGrp LOS B A A B A A A A A A A A
Approach Vol, veh/h 117 76 1260 1127
Approach Delay, s/veh 12.1 11.6 4.9 4.6
Approach LOS B B A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 20.6 8.4 20.6 8.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 23.0 18.0 23.0 18.0
Max Q Clear Time (g_c+I1), s 9.4 3.9 9.5 3.1
Green Ext Time (p_c), s 6.8 0.5 5.4 0.3

Intersection Summary
HCM 6th Ctrl Delay 5.3
HCM 6th LOS A



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
3: Academy Ave & California Ave PM Peak Hour - Mitigation

PM Cum (Academy)+P_M.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 57 24 115 42 55 55 102 1059 55 40 988 53
Future Volume (veh/h) 57 24 115 42 55 55 102 1059 55 40 988 53
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 62 26 125 46 60 60 111 1151 60 43 1074 58
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 77 32 156 60 78 78 259 1816 95 237 1812 98
Arrive On Green 0.16 0.16 0.16 0.12 0.12 0.12 0.52 0.52 0.52 0.52 0.52 0.52
Sat Flow, veh/h 490 205 988 484 632 632 501 3463 180 465 3456 187
Grp Volume(v), veh/h 213 0 0 166 0 0 111 595 616 43 556 576
Grp Sat Flow(s),veh/h/ln 1683 0 0 1747 0 0 501 1791 1853 465 1791 1852
Q Serve(g_s), s 8.5 0.0 0.0 6.4 0.0 0.0 13.7 16.5 16.5 5.1 14.9 14.9
Cycle Q Clear(g_c), s 8.5 0.0 0.0 6.4 0.0 0.0 28.6 16.5 16.5 21.5 14.9 14.9
Prop In Lane 0.29 0.59 0.28 0.36 1.00 0.10 1.00 0.10
Lane Grp Cap(c), veh/h 266 0 0 216 0 0 259 939 971 237 939 971
V/C Ratio(X) 0.80 0.00 0.00 0.77 0.00 0.00 0.43 0.63 0.63 0.18 0.59 0.59
Avail Cap(c_a), veh/h 436 0 0 452 0 0 288 1043 1079 264 1043 1078
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.2 0.0 0.0 29.5 0.0 0.0 21.3 11.8 11.8 19.5 11.4 11.4
Incr Delay (d2), s/veh 5.6 0.0 0.0 5.7 0.0 0.0 1.1 1.1 1.0 0.4 0.7 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.7 0.0 0.0 2.9 0.0 0.0 1.5 5.5 5.7 0.5 4.9 5.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.8 0.0 0.0 35.2 0.0 0.0 22.4 12.9 12.8 19.8 12.2 12.1
LnGrp LOS C A A D A A C B B B B B
Approach Vol, veh/h 213 166 1322 1175
Approach Delay, s/veh 33.8 35.2 13.7 12.4
Approach LOS C D B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 41.0 15.5 41.0 13.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 40.5 18.0 40.5 18.0
Max Q Clear Time (g_c+I1), s 30.6 10.5 23.5 8.4
Green Ext Time (p_c), s 5.9 0.7 7.1 0.6

Intersection Summary
HCM 6th Ctrl Delay 15.9
HCM 6th LOS B



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
5: Academy Ave & Florence Ave PM Peak Hour - Mitigation

PM Cum (Academy)+P_M.syn HCM 6th Signalized Intersection Summary
GHD

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 50 24 1573 105 46 1612
Future Volume (veh/h) 50 24 1573 105 46 1612
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1900 1900 1885 1885 1885 1885
Adj Flow Rate, veh/h 54 26 1710 114 50 1752
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 1 1 1 1
Cap, veh/h 84 40 2433 161 279 2556
Arrive On Green 0.07 0.07 0.71 0.71 0.71 0.71
Sat Flow, veh/h 1152 555 3504 225 258 3676
Grp Volume(v), veh/h 81 0 891 933 50 1752
Grp Sat Flow(s),veh/h/ln 1728 0 1791 1845 258 1791
Q Serve(g_s), s 1.9 0.0 11.9 12.3 5.9 11.5
Cycle Q Clear(g_c), s 1.9 0.0 11.9 12.3 18.2 11.5
Prop In Lane 0.67 0.32 0.12 1.00
Lane Grp Cap(c), veh/h 126 0 1278 1316 279 2556
V/C Ratio(X) 0.64 0.00 0.70 0.71 0.18 0.69
Avail Cap(c_a), veh/h 739 0 1404 1446 298 2808
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 19.0 0.0 3.4 3.5 8.8 3.4
Incr Delay (d2), s/veh 5.4 0.0 1.4 1.5 0.3 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.9 0.0 0.5 0.6 0.2 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 24.4 0.0 4.8 5.0 9.1 4.0
LnGrp LOS C A A A A A
Approach Vol, veh/h 81 1824 1802
Approach Delay, s/veh 24.4 4.9 4.2
Approach LOS C A A

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 34.5 34.5 7.6
Change Period (Y+Rc), s 4.5 4.5 4.5
Max Green Setting (Gmax), s 33.0 33.0 18.0
Max Q Clear Time (g_c+I1), s 14.3 20.2 3.9
Green Ext Time (p_c), s 12.6 9.8 0.1

Intersection Summary
HCM 6th Ctrl Delay 5.0
HCM 6th LOS A



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
6: Academy Ave & Church Ave PM Peak Hour - Mitigation

PM Cum (Academy)+P_M.syn HCM 6th Signalized Intersection Summary
GHD

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 120 254 1378 215 381 1327
Future Volume (veh/h) 120 254 1378 215 381 1327
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1900 1900 1885 1885 1885 1885
Adj Flow Rate, veh/h 130 0 1498 234 414 1442
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 1 1 1 1
Cap, veh/h 165 1760 270 514 2786
Arrive On Green 0.09 0.00 0.57 0.57 0.15 0.78
Sat Flow, veh/h 1782 0 3206 478 3483 3676
Grp Volume(v), veh/h 131 0 852 880 414 1442
Grp Sat Flow(s),veh/h/ln 1796 0 1791 1799 1742 1791
Q Serve(g_s), s 5.0 0.0 27.3 28.9 8.0 10.4
Cycle Q Clear(g_c), s 5.0 0.0 27.3 28.9 8.0 10.4
Prop In Lane 0.99 0.00 0.27 1.00
Lane Grp Cap(c), veh/h 166 1013 1017 514 2786
V/C Ratio(X) 0.79 0.84 0.87 0.81 0.52
Avail Cap(c_a), veh/h 194 1097 1102 577 3020
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 30.8 0.0 12.5 12.8 28.6 2.9
Incr Delay (d2), s/veh 16.9 0.0 5.7 7.0 7.5 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.9 0.0 9.8 10.7 3.6 1.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 47.7 0.0 18.2 19.8 36.1 3.0
LnGrp LOS D B B D A
Approach Vol, veh/h 131 A 1732 1856
Approach Delay, s/veh 47.7 19.0 10.4
Approach LOS D B B

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 14.7 43.7 58.5 10.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 11.5 42.5 58.5 7.5
Max Q Clear Time (g_c+I1), s 10.0 30.9 12.4 7.0
Green Ext Time (p_c), s 0.3 8.4 14.9 0.0

Intersection Summary
HCM 6th Ctrl Delay 15.7
HCM 6th LOS B

Notes
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.



Sanger - North Academy Corridor Master Plan Cumulative Conditions � ProMect
7: Bethel Ave & Kings Canyon Rd (SR 180) PM Peak Hour - Mitigation

PM Cum (Academy)+P_M.syn HCM 6th Signalized Intersection Summary
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 1259 613 155 655 5 523 161 146 34 126 8
Future Volume (veh/h) 8 1259 613 155 655 5 523 161 146 34 126 8
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 9 1368 666 168 712 5 568 175 159 37 137 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 336 1384 617 162 1384 617 1136 352 319 416 676 44
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.41 0.41 0.40
Sat Flow, veh/h 696 3367 1502 197 3367 1502 2283 855 777 991 1644 108
Grp Volume(v), veh/h 9 1368 666 168 712 5 568 0 334 37 0 146
Grp Sat Flow(s),veh/h/ln 696 1683 1502 197 1683 1502 1141 0 1632 991 0 1752
Q Serve(g_s), s 0.4 18.1 18.5 0.4 7.1 0.1 9.6 0.0 6.9 1.3 0.0 2.4
Cycle Q Clear(g_c), s 7.5 18.1 18.5 18.5 7.1 0.1 12.0 0.0 6.9 8.2 0.0 2.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.48 1.00 0.06
Lane Grp Cap(c), veh/h 336 1384 617 162 1384 617 1136 0 671 416 0 720
V/C Ratio(X) 0.03 0.99 1.08 1.04 0.51 0.01 0.50 0.00 0.50 0.09 0.00 0.20
Avail Cap(c_a), veh/h 336 1384 617 162 1384 617 1136 0 671 416 0 720
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 12.7 13.1 13.3 22.5 9.9 7.8 12.4 0.0 9.9 12.8 0.0 8.5
Incr Delay (d2), s/veh 0.1 21.6 59.3 81.7 1.4 0.0 1.6 0.0 2.6 0.4 0.0 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 8.0 13.7 5.0 1.8 0.0 2.0 0.0 2.2 0.3 0.0 0.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 12.9 34.7 72.6 104.2 11.3 7.9 13.9 0.0 12.5 13.3 0.0 9.2
LnGrp LOS B C F F B A B A B B A A
Approach Vol, veh/h 2043 885 902 183
Approach Delay, s/veh 47.0 28.9 13.4 10.0
Approach LOS D C B A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 22.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 14.0 20.5 10.2 20.5
Green Ext Time (p_c), s 1.8 0.0 0.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 33.8
HCM 6th LOS C
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1.0 EXISTING PUBLIC FACILITIES 
 

The City of Sanger currently provides public utility service to an area of approximately 
3,530  acres  through  a  sanitary  sewer  collection  and  treatment  system,  water  distribution 
system, and storm drain collection and disposal system, including, but not limited to pipelines, 
manholes,  wells,  tanks,  lift  stations,  and  the  City  of  Sanger  Wastewater  Treatment  Plant 
(WWTP).   Over  the years,  the City of  Sanger has been able  to plan  for growth  in accordance 
with the current General Plan and the adopted Master Plans for each utility system, which now 
set the basis for the North Academy Corridor Master Plan (herein after referred to as “Plan”).  
The  Plan  Area  lies  outside  and  adjacent  to  the  current  City  Limit  but  within  the  Sphere  of 
Influence.    The  existing  facilities  adjacent  to  or within  the  Plan  Area  are  as  described  in  the 
following sections. 

 
1.1 EXISTING SANITARY SEWER SERVICE FACILITIES 

 
As early as 1923,  the City of Sanger was providing sanitary sewer service to  its 

residents,  through  the use of  a  system of  several miles of  vitrified  clay pipe,  some of 
which  is  still  in use  today, and which was expanded  in 1938  to 15 miles of pipe.   The 
system was  further  expanded  in  1947 with  the  construction  of  additional  lines  and  a 
treatment  plant.    Additional  renovations  and  expansions  to  the  treatment  plant  have 
been  made  between  the  early  1960’s  and  the  present.    One  major  issue  with  the 
functionality  of  the  sewer  system  was  that  fact  that  much  of  the  City’s  storm  drain 
runoff was directed to the sewer system, overwhelming the treatment facility.  This was 
identified  as  a problem  into  the  1990’s  and beyond.    The City has  taken measures  to 
separate  storm  drain  and  sewer  systems,  greatly  improving  the  reliability  of  both 
services  and  easing  maintenance  demands  on  the  sewer  treatment  facility  by 
eliminating many of the higher flows and solids entering the system by way of the storm 
runoff.   

 
The Plan Area will ultimately be served by the East Side Interceptor trunk main 

that currently extends north from its junction with the North Avenue Trunk Main in the 
southeast portion of the City and terminates at a location just south of the intersection 
of Church and Quality Avenues, southeast of the Plan Area.   No sewer mains currently 
exist within  the Plan Area.   All existing developed properties within  the Plan Area are 
currently  served  by  private  septic  systems.    Refer  to  Exhibit  SS‐1  in  Appendix  A  for 
depiction of the existing City of Sanger sewer system. 
 
1.2 EXISTING WATER SERVICE FACILITIES 
 

Groundwater was and is the sole water supply for the City of Sanger. The Kings 
River recharges the groundwater aquifer, along with runoff from the foothills, which has 
been  sufficient  to  meet  the  needs  of  the  area.  The  City  of  Sanger  Municipal  Water 
System serves the City of Sanger’s incorporated limits. The City provides domestic water 
service from a system of wells citywide, capable of 45 psi  (pounds per square  inch) of 
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water pressure.   The City has nine wells and two elevated storage tanks, which supply 
water through a grid distribution system of 4, 6, 8, 10 and 12‐inch diameter mains. At 
this  time all wells  include disinfection  treatment  and  six  also have Granular Activated 
Carbon  (GAC) units  to provide  further  treatment  to meet water quality  requirements. 
Well 8 is currently offline due to nitrate levels which exceed the maximum contaminant 
level  (MCL).    However,  the  City  has  plans  to  build  a  third  water  storage  tank  with 
capacity to blend water from Well 8 to a level sufficient to meet State Standards. 

 
There are currently no existing City wells with the Plan area.  There is an existing 

12” water main in Academy Avenue that extends the full length of the Plan Area, from 
California Avenue north to Kings Canyon Road (State Route 180).  Service from this main 
is currently provided to the California Department of Forestry & Fire Protection station 
and  a  new  commercial  development,  currently  under  construction  on  the  southwest 
corner  of  Academy  Avenue  and  Kings  Canyon  Road.  All  other  developed  properties 
within  the  Plan  Area  are  served  by  private  domestic  wells.    Refer  to  Exhibit  W‐1  in 
Appendix A for depiction of existing City of Sanger water service facilities. 

 
1.3 EXISTING STORM WATER DRAINAGE FACILITIES 
 

The City of Sanger provides for collection, retention, and disposal of storm water 
drainage from City streets and adjacent properties through the use of storm drain pipes 
and ponding basins dispersed  throughout  the City  limits.   Through an agreement with 
the  Consolidated  Irrigation  District  (CID),  the  City  discharges  some  peak  storm water 
flows into CID canals to provide additional flood control conveyance and disposal.   

 
The Plan Area has not previously reached the level of development sufficient to 

require  the  construction of  these  facilities. At  this  time, no  storm drain  facilities  exist 
within  the Plan Area.   All drainage and  runoff  is managed on a parcel‐by‐parcel basis.  
Please refer to Exhibit SD‐1 in Appendix A for depiction of existing City of Sanger storm 
drain facilities. 

 
2.0 PROPOSED SANITARY SEWER COLLECTION FACILITIES 

 
Sewer  services  to be provided by  the City of  Sanger  for  the Plan Area are planned  to 

include waste water collection, treatment, and disposal for both the commercial and mixed‐use 
retail‐zoned Plan Area and the adjacent residential and industrial uses.  A sewer system model 
was  constructed  utilizing  Innovyze,  a  wet  utility  infrastructure  analytics  software  program 
created for designing and analyzing wastewater and storm drain collection systems, for the Plan 
Area based on the previously adopted 2005 City of Sanger Sewer Collection System Master Plan 
(SCSMP).    The  North  Academy  Corridor  Master  Plan  (NACMP),  the  mixed‐use  retail  and 
commercial  component  of  the  draft  City  of  Sanger  General  Plan  Update  for  2035  (GPU), 
includes  changes  to  land  use  relative  to  the  current  2025  General  Plan.    The  sewer  system 
demands  for  the  Plan  Area,  based  on  these  updated  land  uses,  were  incorporated  into  the 
sewer system model. The model output was analyzed to confirm that both the proposed and 
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existing  sewer  system pipe sizes per  the SCSMP are sufficient  to provide adequate service  to 
the updated land uses in the Plan Area.   

 
The Plan Area  lies within  the Eastside Sewer  Interceptor Service Area. Portions of  the 

sewer  collection  system  proposed  to  serve  the  North  Academy  Corridor  will  also  ultimately 
serve  other  parcels  and  development  within  the  Eastside  Sewer  Interceptor  Service  Area  in 
accordance with  the  SCSMP.    Additional  sewer mains within  the  Eastside  Interceptor  Service 
Area but outside  the Plan Area  that  connect  to  the primary  trunk  lines were  included  in  the 
sewer model  to  ensure  that  the  trunk  lines  built with  development  of  the  Plan  Area will  be 
adequate for the remainder of the Interceptor Service Area at its buildout.  See Exhibit SS‐2 in 
Appendix  A  for  a  depiction  of  the  various  sewer  service  areas  and  trunk mains  required  for 
development of the Plan Area and the future adjacent development within the City Sphere of 
Influence. 

 
2.1 LAND USE AND DEMAND 
 

In  developing  the  sewer  system model,  land‐use‐based  demands  for  both  the 
Plan  Area  and  for  parcels  outside  the  Plan  Area  but  within  the  Eastside  Sewer 
Interceptor  Service Area, were  analyzed.    The Mixed‐Use Retail  land use  proposed  as 
part  of  the  Plan  is  intended  primarily  for  General  Commercial  use  with  allowable 
secondary uses of High Density Residential and/or Industrial, up to a maximum ratio of 
45% of developed area.    For  the purposes of  sanitary  sewer demand,  it was assumed 
that 45% of the Mixed‐Use Retail areas would be developed to High Density Residential 
use, which would result in the highest system demand.  The Plan Area was divided into 
sub‐service areas to be served by future sanitary sewer facilities.  The base load for each 
area was  determined  based  upon  the  land  use  of  the  service  area  and  the  load was 
applied  to  nodes  within  the  service  area.    Table  2.1  shows  the  loading  rates  for  the 
various types of land use.  

 
TABLE 2.1 

AVERAGE DAILY LOADING RATES BY LAND USE (FROM 2005 SCSMP) 
 

LAND USE  LOADING 
RATE  UNITS 

Low Density Residential (LDR)  800  GAL/AC PER DAY 
Medium Low Density Residential (MLDR)  1,000  GAL/AC PER DAY 
Medium Density Residential (MDR)  1,300  GAL/AC PER DAY 
Medium High Density Residential (MHDR)  2,600  GAL/AC PER DAY 
High Density Residential (HDR)  2,600  GAL/AC PER DAY 
Commercial (COMM)  1,000  GAL/AC PER DAY 
Industrial (IND)  1,300  GAL/AC PER DAY 
Park (PARK)  200  GAL/AC PER DAY 
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Elementary School (ES)  6,000  GAL/DAY 
High School (HS)  40,000  GAL/DAY 
 
2.2 SANITARY SEWER COLLECTION SYSTEM 
 

The  sewer  collection  system within  the Plan Area per  the SCSMP  consists of  a 
network of sewer mains ranging from 10‐inch to 24‐inch in diameter.   The local 8‐inch 
diameter  sewer  mains  are  not  shown  within  the  SCSMP  and  were  not  designed  for 
master plan purposes.   The master planned sewer mains were designed based on  the 
estimated flows and the existing ground topography. Table 2.2 shows the minimum and 
preferred  longitudinal slopes used  in  the design of  the sewer mains.   The master plan 
sewer mains are to be PVC pipe, with a Manning’s n‐value of 0.010 being used for the 
design.  The mains are designed to flow half‐full for the average day scenario, allowing 
additional capacity for peak wastewater flows.  Peak flows are typically estimated to be 
roughly two times the maximum flow under the average day scenario.  For the purposes 
of  preparing  this  model,  recent  hydrographs  of  effluent  inflow  into  the WWTP  were 
analyzed.    These  hydrographs  represent  system‐wide  average  flows  and  from  the 
hydrographs, a peaking factor was confirmed to be no more than a factor of 2. With the 
pipes  designed  to  run  half‐full  during  average  day  flows,  capacity  is  sufficient  for  full 
flow during peak flow periods. 

 
TABLE 2.2 

LONGITUDINAL SLOPES (FROM 2005 SCSMP) 
 

PIPE DIAMETER 
(INCHES) 

MINIMUM SLOPE 
(%) 

PREFERRED SLOPE 
(%) 

10  0.18  0.30 
12  0.15  0.18 
15  0.10  0.15 
18  0.10  0.12 
21  0.04  0.10 
24  0.04  0.10 

 
The proposed wastewater collection system to serve the Plan Area is described 

below  and  depicted  on  Exhibit  SS‐3  in  Appendix  A.  Onsite  service  mains,  8‐inches 
minimum  in  diameter,  will  be  required  as  necessitated  by  development  but  are  not 
shown in the exhibit, and not described here, or included in the cost estimate. 

 
x Connection to the existing system is to be made at the north end of the existing 

Eastside  Sewer  Interceptor.    The  terminus  of  the  interceptor  is  in  Quality 
Avenue,  north  of  the  Fourth  Street  alignment.    A  proposed  18‐inch  main  will 
extend  north  from  there  in  Quality  Avenue  to  its  intersection  with  Church 
Avenue. 
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x An 18‐inch line in Quality Avenue between Church and California Avenues 
x An 18‐inch  line  in California Avenue between Quality Avenue and  the Harrison 

Avenue alignment. 
x A 15‐inch line in California Avenue between the Harrison Avenue alignment and 

Academy Avenue. 
x An 8‐inch line in California Avenue between Academy and the westerly Plan Area 

boundary  (This main  intended  as  a  trunk main  to  serve  several  parcels within 
small service area not requiring a larger main, but still located in public right‐of‐
way, and is NOT considered a “local” and is thus included in the model). 

x A  15‐inch  line  in  Academy Avenue  between California  Avenue  and  the Woods 
Avenue alignment. 

x A 12‐inch  line  in Academy Avenue between  the Woods Avenue alignment and 
Kings Canyon Road (State Route 180). 

x A  10‐inch  line  along  the  Woods  Avenue  alignment  within  the  Plan  Area 
boundary. 

x A 10‐inch line in Butler Avenue within the Plan Area boundary. 
x A 10‐inch line along the Sierra Avenue alignment within the Plan Area boundary. 
x An extension of a 24‐inch line in Newmark Avenue from North Avenue south to 

Muscat  Avenue  (the  “Newmark  Extension”)  is  assumed  at  this  point  to  be 
necessary  at  initial  development  due  to  the  existing North Avenue  trunk main 
being at  full  capacity, but  flow metering on  the North Avenue  trunk main may 
provide  data  to  determine  that  the Newmark  Extension may  be  deferred  to  a 
later phase of development of the Plan Area.  This flow metering is expected to 
be completed prior to development of any properties within the Plan Area. 

 
2.3 LIFT STATION 
 

The Eastside Sewer Interceptor trunk line includes a permanent sewer lift station 
near  Annadale  and  Newmark  Avenues.    This  lift  station  is  designed  and  built  to 
ultimately  serve  as  a  triplex  pump  station  with  three  15‐horsepower  pumps.    It  is 
currently  operating  as  a  duplex  with  two  5‐horsepower  pumps.    In  order  to  achieve 
sufficient  service capacity  to handle not only  the current demand, but  the addition of 
that  of  the  proposed  Plan  Area  fully  developed  in  its  entirety,  it  will  be  required  to 
replace  the  two  5‐horsepower  pumps  with  two  15‐horsepower  pumps  within  the 
existing wet well. It is recommended that currently available surplus capacity in this lift 
station be assessed prior to commencement of any development within the Plan Area as 
it pertains to the timing of the pump replacements. 

 
2.4 WASTEWATER TREATMENT FACILITY 
 

The  existing  City  of  Sanger  Waste  Water  Treatment  Facility  has  sufficient 
capacity  to  serve  the additional demand placed on  it by  the development of  the Plan 
Area and does not need to be expanded at this point. 
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2.5  ESTIMATED COST OF PROPOSED IMPROVEMENTS 
 

The estimated costs provided  for  construction of  the proposed utility  services 
required  to  serve  the  Plan  Area  consist  of  Baseline  Construction  Costs,  Contingency 
Costs, and Escalation Costs of the project over time.  Since knowledge about site‐specific 
conditions  of  each  proposed  project  is  limited  at  the  master  planning  stage,  a  20‐
percent  contingency  was  applied  to  the  Baseline  Construction  Cost  to  account  for 
unforeseen  events  and  unknown  construction  conditions.    In  order  to  account  for 
inflation,  increasing  material  costs,  or  unknown  changes  in  market  conditions,  an 
Escalation Cost of 3 percent per year is estimated out to the midpoint of construction of 
the  Plan  Area,  assumed  to  be  10  years  for  purposes  of  these  estimates.    These 
assumptions  were  applied  to  each  of  the  estimates  for  utility  infrastructure  costs 
addressed herein. 

 
The  estimated  cost  of  construction  of  the  proposed  wastewater  collection 

facility improvements was prepared for the buildout of 100% of the improvements, and 
is  inclusive  of  all  projected  costs  related  to materials,  equipment,  labor,  engineering, 
surveying, inspection, testing, etc.  See table 2.3 for estimated cost information. 

 
TABLE 2.3 

ESTIMATE OF PROBABLE COST FOR CONSTRUCTION OF  
PROPOSED WASTEWATER IMPROVEMENTS 

 

DESCRIPTION  EST. COST 

Pipelines (includes all pipe, manholes, trenching and resurfacing, etc.)  $3,220,000 
Duplex Pump Replacement at Newmark Lift Station  $80,000 
Bore and Jack (two locations under Fowler Switch Canal)  $240,000 
Contractor costs (mobilization, traffic and dust control, worker 
protection, etc.)  $280,000 

Design and Construction Engineering  $1,030,000 
Construction Testing (Trench Compaction, etc.)  $80,000 
Contingency (20%)  $760,000 
Escalation to Midpoint of Project Construction (3%/year)  $1,260,000 

TOTAL WASTEWATER COLLECTION ESTIMATED COST  $6,950,000 
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3.0 PROPOSED WATER SERVICE FACILITIES 
 
Domestic water  service  facilities  proposed  to  serve  the  Plan Area will  consist  of  both 

distribution facilities and supply facilities.   
 
3.1  LAND USE AND DEMAND 
 

The land use of the Plan Area is made up of Highway and General Commercial, 
and Mixed‐Use Retail, as described earlier in this report.  Also included are two master‐
planned  storm  drain  basins.    The  total  acreage  of  the  Plan  Area,  less  the  basins,  is 
roughly 260 acres.  As with the sanitary sewer demand calculations, it was assumed that 
the Mixed‐Use  Retail  component would  be  developed  to  its maximum allowed  (45%) 
ratio  of  High  Density  Residential  use.    The  projected  water  use  coefficients  used  for 
analysis of the Average Day demand for the Plan Area are 1.5 gallons per minute (gpm) 
per acre for Commercial and 3.0 gpm per acre for high density residential.   A blended 
water  use  coefficient  of  2.18  gpm  per  acre  was  used  in  the  average‐day‐demand 
analysis of the Mixed‐Use Retail portion of the Plan Area (66 acres of commercial and 
the maximum allowed 54 acres of High Density residential).  To address Maximum Day 
and Peak Hour demands, factors of 2.0 and 3.0, respectively, were used, resulting in an 
overall water service demand for the Plan Area ranging from 472 (average day) to 1,416 
(peak hour) gpm. 

 
3.2  WATER WELL 
 

The adopted 2004 Water System Master Plan (WSMP) includes the construction 
of future City Wells, including Well No. 28.  The proposed site for Well No. 28 lies within 
the Plan Area and will be located near the Cal Fire station on Academy Avenue north of 
Butler Avenue.  Development within the plan area should be required to construct Well 
No. 28 together with a looped system including a connection point back to the existing 
main in Academy,  in order to provide and maintain two points of connection to water 
supply.   Historically, most wells in the City of Sanger have been equipped with Granular 
Activated  Carbon  (GAC)  filtration  systems  to  remove  1,2‐Dibromo‐3‐Chloropropane 
(D.B.C.P.)  contamination  from  the  ground  water.    It  is  assumed  that  a  GAC  filtration 
system  will  also  be  required  as  a  component  of  the  construction  of  Well  No.  28  to 
remove D.B.C.P.  in  addition  to  the  contaminant 1,2,3‐Trichloropropane  (1,2,3‐TCP),  as 
mandated  by  recent  requirements  of  the  California  State Water  Resources  Board  for 
public water systems.  
 
3.3  DISTRIBUTION SYSTEM 
 

The proposed backbone distribution system to serve the Plan Area is described 
below  and  depicted  on  Exhibit W‐2  in  Appendix  B.    Onsite  looped  service mains,  8‐
inches in diameter, will be required as necessitated by development and are not shown 
in the exhibit, and not described here, or included in the cost estimate. 
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x New 12‐inch mains are to be constructed in the east/west ½‐mile streets within 
the limits of the Plan Area; California Avenue, Butler Avenue, and parallel to and 
south of Kings Canyon Road (State Route 180).  Water mains along Kings Canyon 
are  to  be  built  outside  the  limits  of  the  State  right‐of‐way.  It  is  assumed  that 
easements for these lines will be dedicated by the development. 

x New 8‐inch mains are to be constructed  in  the east/west ¼‐mile streets within 
the  limits  of  the  Plan  Area;  Woods  Avenue  alignment  and  Sierra  Avenue 
alignment. 

x New  8‐inch mains  are  to  be  built  at  the  north/south ¼‐mile  street  alignments 
within the limits of the Plan Area. 

x A new 8‐inch main is to be built in a north/south alignment west of Academy, in 
order to provide looped systems for parcels within the Plan Area lying southwest 
of Butler and Academy Avenues. 

 
  3.4  ESTIMATED COST OF PROPOSED IMPROVEMENTS 
 

The  estimated  cost  of  construction  of  the  proposed  water  service  facility 
improvements  were  prepared  for  the  buildout  of  100%  of  the  improvements,  and  is 
inclusive  of  all  projected  costs  related  to  materials,  equipment,  labor,  engineering, 
surveying, testing, etc.  See table 3.1 for estimated cost information. 

 
TABLE 3.1 

ESTIMATE OF PROBABLE COST FOR CONSTRUCTION OF  
PROPOSED WATER SERVICE IMPROVEMENTS 

 

DESCRIPTION  EST. COST 

Pipelines (includes all pipe, valves, fittings, hydrants, trenching and 
resurfacing, etc.)  $1,700,000 

Well #28 Construction (including test well, production well, pump, 
motor, treatment equipment, electrical, and site work)  $2,340,000 

Bore and Jack (two locations under Fowler Switch Canal)  $200,000 
Land Value (Public Utility Easements)  $180,000 
Contractor costs (mobilization, traffic & dust control, etc.)  $230,000 
Design and Construction Engineering  $1,210,000 
Construction Testing (Trench Compaction, etc.)  $90,000 
Contingency (20%)  $890,000 
Escalation to Project Midpoint of Construction (3%/year)  $1,480,000 

TOTAL WATER SERVICE IMPROVEMENTS ESTIMATED COST  $8,320,000 
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4.0  PROPOSED STORM DRAIN FACILITIES 
 

Storm  drain  services  to  be  provided  by  the  City  of  Sanger  for  the  Plan  Area  include 
collection, retention, and disposal.  A storm drain system was modeled for the Plan Area based 
on the adopted City of Sanger 2005 Storm Drain Master Plan (SDMP).   

 
4.1 LAND USE AND DEMAND 
 

The Plan and GPU include changes to land use relative to the City of Sanger 2025 
General Plan, which was the basis for the SDMP.  The storm drain system demands for 
the Plan Area based on these updated land uses were incorporated into the storm drain 
system  model,  using  the  software  program  Innovyze  previously  described,  and  the 
model  output  was  analyzed  to  determine  any  changes  necessary  to  proposed  storm 
pipe sizes from the SDMP based on those land use changes.  

 
Many  of  the  land  use  changes  included  in  the  GPU  relative  to  the  2025  GP 

involve  converting  parcels  with  a  lower  overall  percentage  of  impermeable  area  (i.e. 
rooftops, pavement, concrete, etc.) to a land use with a greater impermeable area, such 
as converting Medium Density Residential with a planning runoff coefficient (“c‐factor”) 
of 0.35 to General Commercial with a c‐factor of 0.80.  This results in a higher projection 
of  storm water  runoff  generated  in  the  post‐development  state  that  will  need  to  be 
addressed, compared to that which was originally planned with the 2025 GP and SDMP.  

 
As  described  previously,  the  Plan  Area,  with  the  exception  of  two  proposed 

basins,  is  made  up  of  a  combination  of  Mixed‐Use  Retail,  and  General  and  Highway 
Commercial.    For purposes of  the storm drain modeling,  the highest possible demand 
scenario  was  assumed,  which  is  that  the  Mixed‐Use  Retail  portion  of  the  Plan  Area 
would be developed entirely as Commercial land use. 

 
In  addition  to  the  land  use  changes  from  the  2005  SDMP,  some  of  the  runoff 

coefficients  used  in  the  SDMP  need  to  be  updated.    Current  industry  standards 
recommend  increased  runoff  coefficients  for  some  of  the  land  uses  proposed  in  the 
GPU.  These revised runoff coefficients were incorporated into the storm drain system 
model and the storm drain systems for the northern growth areas were re‐analyzed.   

 
The Plan Area overlies the North, Northeast, and California‐Quality (CQ) Service 

Areas of the SDMP. Portions of the storm drain collection system proposed to serve the 
Plan Area will also ultimately serve other parcels and developments within those Service 
Areas  in accordance with  the SDMP.   Additional  storm drain mains within  the Service 
Areas  but  outside  the  Plan Area  that  connect  to  the  trunk  lines were  included  in  the 
storm  drain model  to  ensure  that  the  trunk  lines  built with  development  of  the  Plan 
Area will be adequate for the remainder of the North, Northeast, and CQ Service Areas 
upon full build‐out of those areas.  See Exhibit SD‐2 in Appendix A for a depiction of the 
various storm drain service areas and trunk networks. 
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The land uses utilized in the storm drain system model were determined based 

on  the  Plan  and  the  GPU  for  parcels  outside  the  Plan  Area  but  within  the  North, 
Northeast, and CQ Service Areas.  The study area was divided into sub‐service areas to 
be served by both proposed and  future  storm drain  facilities.    The base  load  for each 
area was determined based upon the proposed land use of the service area and the load 
was applied to nodes within the service area.  Table 4.1 shows the “c” factors used for 
the various types of land use.  

 
TABLE 4.1 

RUNOFF COEFFICIENT, “C” FACTOR (UPDATED FROM 2005 SDMP) 
 

LAND USE  “C” FACTOR 

Low Density Residential (LDR)  0.30 
Medium Low Density Residential (MLDR)  0.30 
Medium Density Residential (MDR)  0.35 
Medium High Density Residential (MHDR)  0.45 
High Density Residential (HDR)  0.55 
Commercial (COMM) – All Types  0.80 
Industrial (IND)  0.80 
Park (PARK)  0.25 
Elementary School (ES)  0.30 
High School (HS)  0.30 

 
 

4.2 STORM DRAINAGE COLLECTION SYSTEM 
 
The  Service Areas overlying  the Plan Area  consist  of  five  separate networks of 

storm drain manholes,  inlets, and mains all  ranging  from 15”  to 54”  in diameter.   See 
Exhibit SD‐3 for the required pipeline sizing as well as the depiction of facilities required 
to serve both the Plan Area and future adjacent development.  Onsite drainage systems 
are not shown within the SDMP and were not designed for master plan purposes.  The 
master  plan  storm drain mains were  designed  based  on  the  estimated  flows  and  the 
existing  ground  topography.  The master  plan  storm drain mains may be PVC pipe  for 
diameters 18‐inch and smaller, and concrete pipe (RGRCP) for diameters larger than 18‐
inch, with a Manning’s n‐value of 0.010 (PVC) and 0.0013 (concrete) being used for the 
design.    The  mains  were  designed  to  flow  under  a  surcharged  (low‐head  pressure) 
condition while maintaining a minimum of two feet of freeboard at the lowest manhole 
junction and/or drain  inlet within each separate system. Lines C, D, and E  (per SDMP) 
are  within  the  North  Service  Area  and  serve  the  westerly  majority  of  the  Plan  Area.  
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Lines H and CQ are within the Northeast and CQ Service Areas, respectively, and serve 
the easterly portion of the Plan Area.   

 
4.3 RETENTION BASINS 
 

The  Plan  area  includes  two  areas  designated  for  development  of  retention 
basins; one in the North Service Area and one in the Northeast Service Area.  Each basin 
is necessary to serve development within the Plan Area.  The basin in the North Service 
Area  is  situated  roughly north of  the Woods Avenue alignment  and west of Academy 
Avenue.  This is referred to as the North Area Basin with a footprint area of 15 acres and 
proposed total volume at buildout of the North Service Area of roughly 236 acre‐feet.  It 
is assumed that  the entire basin property will be purchased and dedicated to the City 
with  buildout  of  the  Plan  Area,  with  excavation  occurring  over  time  as  development 
occurs.  The cost estimate for the Plan includes the property purchase and fencing of the 
property,  along  with  excavation  sufficient  to  serve  the  Plan  Area  within  the  North 
Service  Area,  estimated  at  74  Acre‐Feet  (AF)  or  120,000  cubic  yards  (CY).    Future 
landscaping  is  assumed  to  be  completed  separately  and  is  not  included  in  the  cost 
estimate. 

 
The  10‐acre  Northeast  Area  Basin  is  located  north  of  the  Switch  Avenue 

alignment, east of Academy Avenue and  is planned  for an ultimate storage volume of 
approximately 127 acre‐feet.  This basin may also be proposed for an interconnection to 
the Fowler Switch Canal for the purposes of groundwater recharge, if an agreement can 
be  reached  with  Consolidated  Irrigation  District  (CID),  the  agency  maintaining 
jurisdiction  over  the  canal.    As  with  the  North  Area  Basin,  the  cost  estimate  for  the 
Northeast Area Basin includes the cost to purchase and fence the entire property, with 
excavation  sufficient  to  serve  the  Plan  Area,  estimated  at  21  AF  or  34,000  CY.    See 
Exhibits SD‐2 and SD‐3 for depiction of basin locations within the Service Areas and Plan 
Area.  

  
A portion of  the Plan Area south of  the Fowler Switch Canal  lies within the CQ 

Service Area and is to be served by the CQ basin, per the SDMP.  Proposed Basin CQ is 
outside the boundary of the Plan Area and is not a part of the proposed improvements 
of  the  Plan.    Development  occurring  in  this  area  may  incorporate  temporary  onsite 
retention rather than constructing the additional offsite storm drain facilities and basin 
excavation  required  for  permanent  service.    Construction  of  proposed  storm  drain 
facilities  lying within the Plan Area will be required.   Another portion of the Plan Area 
south of the Fowler Switch Canal and west of the CQ Service Area is within the existing 
drainage boundary of  the Cesar Chavez Drainage Basin.   This area can be designed  to 
surface drain to Academy Avenue and the existing drainage facilities therein. 

 
An area north of Butler Avenue  in the westerly portion of the Plan Area within 

the  North  Service  Area  is  to  be  served  by  storm  drain  facilities  proposed  to  be  built 
outside  the  limits  of  the  Plan  Area.    As  with  the  portion  of  Plan  Area within  the  CQ 
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Service Area,  this portion of  the North Service Area may also develop with  temporary 
onsite retention until  such time that permanent  facilities are constructed.   See Exhibit 
SD‐3  in  Appendix  A  for  depiction  of  the  areas  recommended  for  temporary  onsite 
retention or which can be served by existing drainage facilities.  
 
4.4  ESTIMATED COST OF PROPOSED IMPROVEMENTS 

 
The estimated cost of construction of the proposed storm drain improvements 

were  prepared  for  the  buildout  of  100%  of  the  improvements,  and  is  inclusive  of  all 
projected  costs  related  to  materials,  equipment,  labor,  land,  engineering,  surveying, 
testing, etc.  See table 4.2 for estimated cost information. 

 
TABLE 4.2 

ESTIMATE OF PROBABLE COST FOR CONSTRUCTION OF  
PROPOSED STORM DRAIN IMPROVEMENTS 

 

DESCRIPTION  EST. COST 

Pipelines (includes all pipe, manholes, inlets, outfalls, trenching and 
resurfacing, etc.)  $2,410,000 

Basin Construction (North and Northeast Basins, includes 
excavation and fencing)  $510,000 

Contractor costs (mobilization, traffic & dust control, worker 
protection, etc.)  $220,000 

Design and Construction Engineering  $850,000 
Construction Testing (Trench Compaction, etc.)  $60,000 
Land Value for Proposed Basins (+/‐ 25 total acres)  $2,500,000 
Contingency, (20%)  $630,000 
Escalation to Project Midpoint of Construction (3%/year)  $1,040,000 

TOTAL STORM DRAIN IMPROVEMENTS ESTIMATED COST  $8,220,000 
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Appendix A  
 

Exhibits – Existing and Proposed Improvements 
 

North Academy Corridor Master Plan Area 
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Master Plan Storm Drain System
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Appendix B 

Engineer’s Opinion of Probable Cost of Proposed Improvements 

North Academy Corridor Master Plan Area 



YAMABE & HORN ENGINEERING, INC.
2985 North Burl Ave., Suite 101
Fresno, CA 93727
(559) 244-3123, Fax (559) 244-3120

Engineer's Opinion of Probable Cost
North Academy Corridor - Wastewater Improvements Prepared By: ck
City of Sanger

Item No Description Est. Quantity Unit Price Extension

SEWER CONSTRUCTION
1) Mobilization 1 L.S. 150,000.00 150,000
2) Traffic Control 1 L.S. 40,000.00 40,000
3) Dust Control 1 L.S. 20,000.00 20,000
4) Worker Protection from Caving Ground in Excava 1 L.S. 70,000.00 70,000
5) 24" Sewer Main 2,300 L.F. $110.00 250,000
6) 18" Sewer Main 4,500 L.F. 90.00 410,000
7) 15" Sewer Main 3,900 L.F. 75.00 290,000
8) 12" Sewer Main 6,700 L.F. 60.00 400,000
9) 10" Sewer Main 7,800 L.F. 50.00 390,000

10) 8" Sewer Main 1,300 L.F. 40.00 50,000
11) 48" Sewer Manhole 65 EA. $5,000.00 $330,000
12) Nemark Sewer LS Pump Replacement 1 L.S. 75,000.00 80,000
13) Bore and Jack at Fowler Switch Canal 2 EA. 120,000.00 240,000
14) Pavement Replacement (20' wide) 13,200 L.F. 75.00 990,000
15) Adjust Existing Manhole 65 EA. 850.00 60,000
16) Miscellaneous Facilities & Operations 1 L.S. 48,000.00 50,000

Sub-total Sewer Construction = $3,820,000
Contingency (20%) = $760,000

Escalation to Mid-Point of Construction (3% per year) = $1,260,000

MISCELLANEOUS
Design Engineering 15.0% $570,000
Construction Engineering 12.0% 460,000
Testing 2.0% 80,000

Sub-total Miscellaneous= $1,110,000

Total Estimated Project Cost= $6,950,000

April 1, 2019



YAMABE & HORN ENGINEERING, INC.
2985 North Burl Ave., Suite 101
Fresno, CA 93727
(559) 244-3123, Fax (559) 244-3120

Engineer's Opinion of Probable Cost
North Academy Corridor - Water System Improvements Prepared By: ck
City of Sanger

Item No Description Est. Quantity Unit Price Extension

WATER CONSTRUCTION
1) Mobilization 1 L.S. 200,000.00 200,000
2) Traffic Control 1 L.S. 20,000.00 20,000
3) Dust Control 1 L.S. 10,000.00 10,000
4) 12" Water Main 6,950 L.F. 65.00 $450,000
5) 12" Gate Valve 18 EA. 2,500.00 50,000
6) 8" Water Main 14,800 L.F. 55.00 810,000
7) 8" Gate Valve 35 EA. 2,000.00 70,000
8) Fire Hydrant Assembly 40 EA. 4,500.00 180,000
9) Well No. 28 - Test Well Construction 1 EA. 120,000.00 120,000

10) Well No. 28 - Production Well Drilling & Developme 1 EA. 270,000.00 270,000
11) Well No. 28 - Pump, Moptor, Treatment, Electrical, 1 L.S. 1,950,000.00 1,950,000
12) Bore and Jack at Fowler Switch Canal 2 EA. 100,000.00 200,000
13) Pavement Replacement (4' wide) 250 L.F. 30.00 10,000
14) Adjust Valve Boxes 55 EA. 850.00 50,000
15) Miscellaneous Facilities & Operations 1 L.S. 80,000.00 80,000

Sub-total Base Bid = $4,470,000
Contingency (20%) = $890,000

Escalation to Mid-Point of Construction (3% per year) = $1,480,000

MISCELLANEOUS
Land Value (Public Utility Easement) 1.8 AC 100,000 $180,000
Design Engineering 15.0% 670,000
Construction Engineering 12.0% 540,000
Testing 2.0% 90,000

Sub-total Miscellaneous= $1,480,000

Total Estimated Project Cost= $8,320,000

April 1, 2019



YAMABE & HORN ENGINEERING, INC.
2985 North Burl Ave., Suite 101
Fresno, CA 93727
(559) 244-3123, Fax (559) 244-3120

Engineer's Opinion of Probable Cost
North Academy Corridor - Storm Drain Improvements Prepared By: ck
City of Sanger

Item No Description Est. Quantity Unit Price Extension

STORM DRAIN CONSTRUCTION
1) Mobilization 1 L.S. 110,000.00 110,000
2) Traffic Control 1 L.S. 40,000.00 40,000
3) Dust Control 1 L.S. 20,000.00 20,000
4) Worker Protection from Caving Ground in Excava 1 L.S. 50,000.00 50,000
5) 60" Storm Drain Manhole 5 EA. $7,000.00 $40,000
6) 48" Storm Drain Manhole 35 EA. 5,000.00 180,000
7) Storm Drain Inlet 25 EA. 5,000.00 130,000
8) Outfall Structure 3 EA. 7,500.00 20,000
8) 54" Storm Drain Main 520 L.F. 300.00 160,000
9) 48" Storm Drain Main 3,010 L.F. 170.00 510,000

10) 42" Storm Drain Main 2,515 L.F. 150.00 380,000
11) 36" Storm Drain Main 3,205 L.F. 125.00 400,000
12) 30" Storm Drain Main 540 L.F. 115.00 60,000
13) 24" Storm Drain Main 1,615 L.F. 95.00 150,000
14) 18" Storm Drain Main 520 L.F. 80.00 40,000
15) 15" Storm Drain Main 430 L.F. 65.00 30,000
16) North Basin Excavation 120,000 CY 2.50 300,000
17) North Basin Chainlink Fencing 3,250 L.F. 20.00 70,000
18) Northeast Basin Excavation 34,000 CY 2.50 90,000
19) Northeast Basin Chainlink Fencing 2,740 L.F. 20.00 50,000
20) Pavement Replacement (20' wide) 2,600 L.F. 75.00 200,000
21) Adjust Existing Manhole 40 EA. 850.00 30,000
22) Miscellaneous Street Facilities & Operations 1 L.S. 80,000.00 80,000

Sub-total Base Bid = $3,140,000
Contingency (20%) = $630,000

Escalation to Mid-Point of Construction (3% per year) = $1,040,000

MISCELLANEOUS
Land Value (Storm Drain Basins) 25 AC 100,000 $2,500,000
Design Engineering 15.0% $470,000
Construction Engineering 12.0% 380,000
Testing 2.0% 60,000

Sub-total Miscellaneous= $3,410,000

Total Estimated Project Cost= $8,220,000

April 1, 2019
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Office:	(916)	538-9857	|	www.new-econ.net	|	508	Gibson	Drive,	Suite	260,	Roseville,	CA	95678

L A N D  U S E  A N A L Y S I S  &  S T R AT E G I E S

MEMORANDUM 
To:  Karl Schoettler, Collins & Schoettler 

From:  Isabel Domeyko and Jesse W. Walker 

Date:  April 25, 2018 

Re:  Fiscal Impact Analysis for the City of Sanger’s Academy Avenue Annexation Area 

This memorandum describes the results of a Fiscal Impact Analysis (FIA) that New 
Economics has prepared for the Academy Avenue Annexation Area (AAAA), a 260-acre 
area that is proposed for annexation to the City of Sanger (City).  This analysis builds upon 
previous fiscal impact work that New Economics has prepared and refined over the past 
several months; the fiscal work first evaluated Sanger’s overall fiscal position from 
developed land uses, and then analyzed the potential fiscal impact from “hypothetical” 
development that could occur through annexation to the City.  The analysis described in 
this memorandum utilizes the FIA model created in previous tasks to assess the fiscal 
impacts of the land use plan prepared by Collins & Schoettler for the AAAA. 

This memorandum includes a summary of the overall findings of the AAAA FIA modeling, 
followed by a brief discussion of certain key assumptions, data sources, and 
methodologies that were employed in this FIA model.  Detailed appendices are attached 
to this memorandum which illustrate the calculations used to drive these results, and 
show all data, assumptions, and methodologies used. 

Summary of Results 
• Finding 1:  The AAAA includes 70 acres of Highway Commercial land and 169

acres of General Commercial land, for a total of 239 acres of total potential

commercial development.  These amounts are significantly greater than the

amounts that are likely to be supported by the market in the near-term, as

analyzed in a recent Market Assessment, prepared by New Economics, which

estimates that approximately 17 to 23 acres of new commercial development

may be supportable by 2035.  To account for this issue, the results of this FIA are
shown in two primary development increments:  an initial “Phase 1” which
comprises the amount that is deemed to be supportable in the Annexation Area
by 2035 (up to 23 acres), and the remaining development up until buildout of the
240-acre commercial portion of the AAAA.  Map 1 shows the location of the AAAA
and the breakdown of land uses.



• Finding 2:  The new non-residential development planned for in the Annexation 

Area is expected to generate a positive fiscal impact for the City.  Expressed in 

2017 dollars, Phase 1 is estimated to generate a net fiscal surplus to the City of 

$1.8 million per year, and the entire Annexation Area at buildout is estimated to 

generate a net fiscal surplus of $18.3 million per year.  Figure 1 displays the 
overall results of the Annexation Area FIA modeling, and Figure 2 shows the key 
revenue and expenditure items that generate these results.   

• Finding 3:  The Annexation Area Fiscal Modeling results are positive even with 

fairly conservative assumptions regarding the Tax Sharing Agreement between 

the County and City.  If any changes to the Tax Sharing Agreement occur, the 

results of the FIA will need to be updated.  The Memorandum of Understanding 
Between the County of Fresno and the City of Sanger (MOU) is a key driver for the 
Annexation Area model.  Executed in 2005, the MOU remains in effect for 15 years 
thereafter, with an anticipated sunset year of 2020.  New Economics has used the 
stipulations of the MOU as stated, with the understanding that a new agreement 
will be negotiated in the near future.  While we presume that new development 
in the Annexation Area will occur after 2020, the analysis applies the parameters 
of the MOU and assumes that the City will retain 37% of property tax revenues 
and 95% of sales tax revenues.  The property tax sharing assumption in particular 
is conservative, and the actual amount of property tax retained by the City could 
improve if development occurs more quickly, or if an updated tax sharing 
agreement allows for additional property tax retention while the Annexation Area 
development occurs.  Key parameters of the MOU that are relevant to the sharing 
of property tax and sales tax are described in the following section, titled Key 

Methodologies, Assumptions, and Data Sources. 
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Overall Summary of Annual Fiscal Impacts of AAAA ($2017)
Fiscal Analysis of Academy Avenue Annexation Area

Item
Highway
Retail Hotel

General
Retail Office Total

Phase 1 (Approx. 23 Acres)

Total Annual General Fund Revenues $503,958 $158,233 $1,300,841 $31,171 $1,994,202

Total Annual General Fund Expenditures $28,041 $7,361 $101,413 $15,189 $152,003

Net Impact (Revenues Less Expenditures) $475,917 $150,872 $1,199,428 $15,982 $1,842,199

Buildout (Approx. 260 Acres)

Total Annual General Fund Revenues $6,299,467 $158,233 $13,188,249 $31,171 $19,677,119

Total Annual General Fund Expenditures $350,507 $7,361 $1,028,154 $15,189 $1,401,211

Net Impact (Revenues Less Expenditures) $5,948,960 $150,872 $12,160,095 $15,982 $18,275,908

Prepared by New Economics & Advisory, April 2018.

1
Highway Commercial General Commercial
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Itemized Summary of Annual Fiscal Impacts ($2017)
Fiscal Analysis of Academy Avenue Annexation Area

Item
Highway
Retail Hotel

General
Retail Office Total

Highway
Retail Hotel

General
Retail Office Total

General Fund Annual Revenue Projections
Property Taxes $6,936 $5,671 $25,084 $3,178 $40,868 $86,695 $5,671 $254,304 $3,178 $349,848

Property Tax in Lieu of VLF $13,385 $10,944 $48,408 $6,133 $78,869 $167,308 $10,944 $490,772 $6,133 $675,156

Sales Taxes $475,662 $1,443 $1,198,505 $17,557 $1,693,167 $5,945,771 $1,443 $12,150,741 $17,557 $18,115,512

Transient Occupancy Tax $0 $137,970 $0 $0 $137,970 $0 $137,970 $0 $0 $137,970

Property Transfer Tax $201 $165 $728 $92 $1,186 $2,516 $165 $7,381 $92 $10,154

Utility Users Tax $2,746 $721 $9,932 $1,487 $14,886 $34,326 $721 $100,690 $1,487 $137,224

Franchise Taxes $1,119 $294 $4,047 $606 $6,066 $13,988 $294 $41,033 $606 $55,921

Other Taxes $261 $68 $943 $141 $1,414 $3,261 $68 $9,564 $141 $13,035

Licenses & Permits $669 $176 $2,418 $362 $3,624 $8,358 $176 $24,516 $362 $33,411

Intergovernmental $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Services & Fees $2,839 $745 $10,267 $1,538 $15,388 $35,483 $745 $104,084 $1,538 $141,850

Fines & Cost Recovery $105 $28 $381 $57 $570 $1,315 $28 $3,858 $57 $5,258

Other Revenue $36 $9 $129 $19 $193 $445 $9 $1,306 $19 $1,780

Total Annual General Fund Revenues $503,958 $158,233 $1,300,841 $31,171 $1,994,202 $6,299,467 $158,233 $13,188,249 $31,171 $19,677,119

General Fund Annual Expenditure Projections
General Government $1,818 $477 $6,576 $985 $9,857 $22,729 $477 $66,671 $985 $90,862

Public Safety $19,705 $5,172 $71,265 $10,673 $106,816 $246,309 $5,172 $722,505 $10,673 $984,660

Public Works - Recreation, Parks, Pool Facilities $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Public Works - Streets $1,524 $400 $5,513 $826 $8,263 $19,055 $400 $55,894 $826 $76,174

Community & Economic Development $2,680 $704 $9,693 $1,452 $14,529 $33,502 $704 $98,272 $1,452 $133,930

Internal Service Funds $2,313 $607 $8,366 $1,253 $12,539 $28,913 $607 $84,812 $1,253 $115,586

Total General Fund Expenditures $28,041 $7,361 $101,413 $15,189 $152,003 $350,507 $7,361 $1,028,154 $15,189 $1,401,211

Net Impact (Revenues Less Expenditures) $475,917 $150,872 $1,199,428 $15,982 $1,842,199 $5,948,960 $150,872 $12,160,095 $15,982 $18,275,908

Net Impact per Residential Unit or Non-Res. Sq. Ft. $7.93 $2.39 $5.53 $0.61 $7.93 $2.39 $5.53 $0.61

Prepared by New Economics & Advisory, April 2018.

2
Total Annexation Area ImpactsPhase 1 Impacts

Highway Commercial General Commercial Highway Commercial General Commercial
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Key Methodologies, Assumptions, and Data 
Sources 
This section briefly describes several key assumptions, methodologies, and data sources 
which are important to the overall results of the FIA modeling effort. 

• Project Land Use Definitions.  The AAAA Land Use Plan provided by Collins & 
Schoettler (dated February 7, 2018) contains two primary land use designations:  
Highway Commercial and General Commercial, as shown in Map 1.  However, the FIA 
model is constructed to analyze four distinct land uses, as described below: 

o Highway Retail is assumed to consist primarily of relatively small, food-
related, convenience-oriented retail.  The primary users of this type of space 
will likely be limited service restaurants.  We have assumed an FAR of 0.25 for 
this type of development.  It is assumed in this FIA that all of the Highway Retail 
will occur in the Highway Commercial land use designation. 

o General Retail consists of all other types of retail, which could include grocery, 
hardware, home furnishings, auto parts, full-service restaurants, etc.  We have 
assumed an FAR of 0.30 for this type of development.  It is assumed in this FIA 
that all of the General Retail will occur in the General Commercial land use 
designation. 

o Office consists of relatively small, local-serving offices which could serve a 
variety of professions and industries.  We have assumed an FAR of 0.30 for this 
type of development.  It is assumed in this FIA that all of the Office 
development will occur in the General Commercial land use designation. 

o Hotel development would consist of a single highway-oriented hotel with 130 
rooms.   It is assumed in this FIA that all of the Hotel development will occur 
in the Highway Commercial land use designation. 

• Phase 1 and Buildout Land Use Quantities.  The Phase 1 land use quantities used in 
this analysis are based on the amounts estimated in the 2018 Market Assessment to 
be supportable by 2035.1  The supportable commercial space estimated in the Market 
Assessment comes from a variety of sources, including household spending, 
commuter spending, and visitor spending.  These various components of demand 
were placed into the two primary land use classifications that are designed for the 
AAAA (Highway Commercial and General Commercial), as shown in Figure A-2.   

• Employee Density Assumptions.  The analysis includes an estimate of the number of 
employees that will exist within the Project, since this number will drive municipal 
expenditure calculations (which are based on per-persons-served and/ or per-
employee multipliers), as well as certain revenue calculations such as employee 

                                                        
1 See the Sanger Academy Avenue Annexation Area Market Assessment, prepared by New Economics dated 
March, 2018. 
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spending subject to sales tax.  New Economics has utilized the following employee 
density assumptions, which are shown in Figure A-4, and are based on New 
Economics’ experience and industry standards: 

o Retail (Highway and General):  500 building square feet per employee; 
o Office:  400 building square feet per employee; 
o Hotel:  2,000 building square feet per employee. 

• Sales Tax and Taxable Sales Estimates.  This analysis considers the magnitude of 
taxable sales that are independently generated by each land use category.  Retail 
development (Highway and General) are each attributed taxable sales based on the 
likely level of sales that will occur at new retail centers in the Annexation Area.  The 
taxable sales calculations are based on taxable sales data provided by industry 
sources, as well as New Economics’ independent analysis of taxable sales at various 
shopping centers in California.  These taxable sales figures assume that there is 
sufficient market demand to support these sales, which will rely on resident, 
employee, and visitor spending.  Sales tax calculations for each land use also include 
business-to-business taxable sales and the spending from the employees at each land 
use type.  The total taxable sales for each land use category are applied sales tax rates, 
including the standard 1% Bradley-Burns sales tax, Measure C, Measure S, and Public 
Safety Sales Tax (Proposition 172).  The sales tax calculations are shown in Figures B-

5, B-6, and B-7. 

• Transient Occupancy Tax.  Hotel development in the Annexation Area will generate 
Transient Occupancy Tax (TOT) to the City.  The model calculates TOT allocated to the 
City based on an average $100 nightly rate, 70 percent occupancy, and the City’s 4% 
TOT rate on hotel room revenues.   The calculations used to derive TOT revenues are 
shown in Figure B-8. 

• County Tax Sharing Agreement.  New Economics reviewed the Memorandum of 
Understanding Between the County of Fresno and the City of Sanger (MOU), and spoke 
with Fresno County Public Works staff to clarify the parameters of its implementation.  
It should be noted that the MOU, dated December 13, 2005, will remain in effect for 
15 years, which means it is due to expire in 2020.  New Economics has used the 
stipulations of the MOU as stated, with the understanding that a new agreement may 
be negotiated in the near future.  Key parameters of the MOU that are relevant to the 
sharing of property tax and sales tax are described below. 

o Property Tax Sharing.  For property tax, the Annexation Area FIA model 
assumes that the City will retain 37% of property tax generated by 
development, with the remaining 63% going to the County.  The Agreement 
includes a sliding scale of tax-sharing, ranging from a 47% allocation for the 
City in the first three years of the agreement, which diminishes to 37% at the 
end of the agreement period (in 2020).  Since the timing of development in 
the Annexation Area is uncertain, New Economics applied the 37% rate to be 
conservative, although the share could be slightly higher in earlier years if 
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development occurs more quickly, or if a new tax-sharing agreement is 
executed which includes a higher rate to the City.   

o Sales Tax Sharing.  According to Fresno County Public Works Department staff, 
the County will retain 5% of sales tax generated on properties in annexation 
areas.  The sales tax sharing mechanism is “triggered” based on two key 
criteria:  1) the City’s sales tax per capita being greater than the median of all 
cities in the County, and 2) the City experiencing year-over-year sales tax 
growth for the most recent fiscal year.  We assume for the purposes of the 
Annexation Area FIA modeling effort that these criteria are satisfied and thus 
sales tax sharing will occur in the future. 

If you have any questions about the results of the AAAA FIA modeling effort, please feel 
free to contact us at (916) 538-9857. 
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Key Fiscal Modeling Assumptions
Fiscal Analysis of Academy Avenue Annexation Area

Assumption

Fiscal Budget Year Approved 2016/17
Persons per Household [1] 3.69

Citywide
Population, 2017 [2] 26,412                            
Employees, 2016 [3] 6,475                              
Employee Factor (50%) 3,238                              
Total Service Population 29,650                            

Sources:  ESRI, California DOF, and New Economics.
Prepared by New Economics & Advisory, April 2018.

A-1
Item

[2]  Citywide population figures from California Department of Finance, Jan. 1, 2017.
[3]  Citywide employment figures from ESRI (2016).

[1]  Citywide Persons per Household figure from California Department of Finance, Jan. 
1, 2017.  
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Distribution of Commercial Development by Land Use Category
Fiscal Analysis of Academy Avenue Annexation Area

Sq. Ft. 
Allocated to in Fiscal Impact 

Study
Highway 

Commercial
General 

Commercial

15,475 General Commercial 15,475
3,856 General Commercial 3,856

13,170 General Commercial 13,170
36,272 General Commercial 36,272
30,777 50% Highway; 50% General 15,389 15,389
3,768 General Commercial 3,768

NA N/A
70,895 General Commercial 70,895
24,132 General Commercial 24,132
15,899 General Commercial 15,899
7,827 General Commercial 7,827

NA N/A
15,286 50% Highway; 50% General 7,643 7,643
5,502 50% Highway; 50% General 2,751 2,751

242,861 25,783 217,078

13,000 Highway Commercial 13,000

21,060 Highway Commercial 21,060

Subtotal All Sources of Retail Demand 276,921 59,843 217,078

63,000 Highway Commercial 63,000

26,162 General Commercial 26,162

[1] High-end of Square feh estimated range of supportable square footage is used.

Prepared by New Economics & Advisory, April 2018.

Clothing & Clothing Accessories 

A-2

Category

Motor Vehicle & Parts Dealers
Furniture & Home Furnishings 

Household-Based Retail Demand [1]

Electronics & Appliance 
Bldg Materials, Garden Equip. & Supply 
Food & Beverage 
Health & Personal Care 
Gasoline Stations

Commuter Demand

Visitor Spending Demand 

Hotel Demand 

Office Demand

Sporting Goods, Hobby, Book & Music 
General Merchandise 
Miscellaneous Store Retailers
Nonstore Retailers
Food Services & Drinking Places
Restaurants/Other Eating Places
Subtotal Retail Demand [2]
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Summary of Prototypes Analyzed
Fiscal Analysis of Academy Avenue Annexation Area

Acres FAR
Residential 

Units

Non-
Residential

Sq. Ft. 
(Round) Acres FAR

Residential 
Units

Non-
Residential

Sq. Ft. 
(Round)

Residential NA NA 0 NA 0.0 NA 0 NA
Highway Retail 5.5 0.25 n/a 60,000 70.0 0.25 n/a 750,000
General Retail 16.6 0.30 n/a 217,000 167.2 0.30 n/a 2,200,000
Office (Placed in General Retail) 2.0 0.30 n/a 26,000 2.0 0.30 n/a 26,000

Rooms Sqft/ Room Efficiency Factor Rooms Sqft/ Room Efficiency Factor

Hotel (Placed in Highway Retail) 135 325 70% 63,000 135 325 70% 63,000

Source: California Department of Finance and CoStar.

Prepared by New Economics & Advisory, April 2018.

A-3

Land Use

Total Annexation Area ImpactsPhase 1 Impacts
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Key Land Use Assumptions
Fiscal Analysis of Academy Avenue Annexation Area

Highway
Retail

General
Retail Office Hotel

Highway
Retail

General
Retail Office Hotel

Market Value
Average Market Value per Sq. Ft. [1] $122 $122 $129 $95 $122 $122 $129 $95

Employee Density
Square Feet per Employee 500 500 400 2,000 500 500 400 2,000
Square Feet  60,000 217,000 26,000 63,000 750,000 2,200,000 26,000 63,000
Total Employees 120 434 65 32 1,500 4,400 65 32

Sources:  CoStar and New Economics.

Prepared by New Economics & Advisory, April 2018.

A-4

Item

Total Annexation Area Impacts

[1]  Data from CoStar. 

Phase 1 Impacts
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Detailed Breakdown of Land Uses and Service Population by Phase
Fiscal Analysis of Academy Avenue Annexation Area

Highway
Retail

General
Retail Office Hotel Total

Highway
Retail

General
Retail Office Hotel Total

Land Use
Non-Residential Bldg. Sq. Ft. 0

Highway Retail 60,000 -              -           60,000 750,000 -               -            750,000
General Retail 217,000 2,200,000 2,200,000
Office -                26,000 -           26,000 -               26,000 -            26,000
Hotel -                -              63,000 63,000 -               -               63,000  63,000

Service Population
Population

Single Family Units (3.693 PPH) -                -               -              -           0 -               -               -               -            0
Multi-Family Units (3.693 PPH) -                -               -              -           0 -               -               -               -            0
Subtotal Population -                -               -              -           0 -               -               -               -            0

Employees
Highway Retail (500 sqft per) 120           -               -              -           120 1,500       -               -               -            1,500
General Retail (500 sqft per) -                434          -              -           434 -               4,400       -               -            4,400
Office (400 sqft per) -                -               65           -           65 -               -               65            -            65
Hotel (2000 sqft per) -                -               -              32        32 -               -               -               32         32
Subtotal Employees 120           434          65           32        651 1,500       4,400       65            32         5,997

Persons-Served 60             217          33           15.75   325             750          2,200       32.50       16         2,998       

Source: California Department of Finance and CoStar.

Prepared by New Economics & Advisory, April 2018.

Item

A-5
Total Annexation Area ImpactsPhase 1 Impacts
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Summary of Estimated Major Revenues ($2017)
Fiscal Analysis of Academy Avenue Annexation Area

Item
Estimating

Methodology
Supporting

Information
Highway
Retail

General
Retail Office Hotel Total

Highway
Retail

General
Retail Office Hotel

General Fund
Property Taxes Case Study B-4 $6,936 $25,084 $3,178 $5,671 $40,868 $86,695 $254,304 $3,178 $5,671
Property Tax in Lieu of VLF Case Study B-9 $13,385 $48,408 $6,133 $10,944 $78,869 $167,308 $490,772 $6,133 $10,944
Sales Taxes Case Study B-5 $475,662 $1,198,505 $17,557 $1,443 $1,693,167 $5,945,771 $12,150,741 $17,557 $1,443
Transient Occupancy Tax Case Study B-8 $0 $0 $0 $137,970 $137,970 $0 $0 $0 $137,970
Property Transfer Tax Case Study B-10 $201 $728 $92 $165 $1,186 $2,516 $7,381 $92 $165
Utility Users Tax Multiplier B-3 $2,746 $9,932 $1,487 $721 $14,886 $34,326 $100,690 $1,487 $721
Franchise Taxes Multiplier B-3 $1,119 $4,047 $606 $294 $6,066 $13,988 $41,033 $606 $294
Other Taxes Multiplier B-3 $261 $943 $141 $68 $1,414 $3,261 $9,564 $141 $68
Licenses & Permits Multiplier B-3 $669 $2,418 $362 $176 $3,624 $8,358 $24,516 $362 $176
Intergovernmental Multiplier B-3 $0 $0 $0 $0 $0 $0 $0 $0 $0
Services & Fees Multiplier B-3 $2,839 $10,267 $1,538 $745 $15,388 $35,483 $104,084 $1,538 $745
Fines & Cost Recovery Multiplier B-3 $105 $381 $57 $28 $570 $1,315 $3,858 $57 $28
Other Revenue Multiplier B-3 $36 $129 $19 $9 $193 $445 $1,306 $19 $9

Subtotal General Fund Revenues (Rounded) $503,958 $1,300,841 $31,171 $158,233 $1,994,202 $6,299,467 $13,188,249 $31,171 $158,233
General Fund Revenues per Sq. Ft. $8.40 $5.99 $1.20 $2.51 $8.40 $5.99 $1.20 $2.51

Prepared by New Economics & Advisory, April 2018.
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FY 2016-17 City Budget Analysis and Revenue Estimation Methodology
Fiscal Analysis of Academy Avenue Annexation Area

FY 2016/17 Adjusted Calculation Table
Revenues Budget Amount Amount Adjustment Description Methodology Reference

General Fund Revenues

Property Taxes
Property Tax - Secured $1,388,000 Case Study B-4
Property Tax - Unsecured $75,000 Case Study B-4
Property Tax - Unsecured Delinquent $2,000 Case Study B-4
Property Tax - Supplemental Secured $30,000 Case Study B-4
Property Tax - Supplemental Unsecured $800 Case Study B-4
Property Tax - In Lieu $150,000 Case Study B-4
Property Transfer Tax $40,000 Case Study B-10
Homeowner Property Tax Relief $20,000 Case Study B-4
Subtotal Property Taxes $1,705,800 $0

Sales Taxes
Sales Taxes $2,126,777 Case Study B-5
In Lieu Sales Tax $0 Not Estimated
Subtotal Sales Taxes $2,126,777 $0

Utility Users Tax
Utility Users Tax $1,242,000 $1,242,000 Multiplier B-3
Utility Users Tax - Water $115,000 $115,000 Multiplier B-3
Subtotal Utility Users Tax $1,357,000 $1,357,000

Franchise Taxes
Franchise Tax - Natural Gas $52,000 $52,000 Multiplier B-3
Franchise Tax - Electricity $98,000 $98,000 Multiplier B-3
Franchise Tax - Cable TV $113,000 $113,000 Multiplier B-3
Franchise Tax - In Lieu $100,000 $100,000 Multiplier B-3
Franchise Tax - Fee Disposal $190,000 $190,000 Multiplier B-3
Subtotal Franchise Taxes $553,000 $553,000

Other Taxes
Transient Occupancy Tax $9,300 $0 Case Study B-8
Business License Tax $106,500 $106,500 Multiplier B-3
Business License Admin Fee $22,400 $22,400 Multiplier B-3
Subtotal Other Taxes $138,200 $128,900

Licenses & Permits
Dance Permits $400 $400 Multiplier B-3
Building Permits $330,000 $330,000 Multiplier B-3
Subtotal Licenses & Permits $330,400 $330,400

Intergovernmental
Post Reimbursements - Police $5,500 $0 Not Estimated
SB-90 Police - State Reimbursement $21,000 $0 Not Estimated
SUSD SRO Reimbursement $34,704 $0 Not Estimated
GEMT Reimbursement $60,000 $0 Not Estimated
County EMS Reimbursement $45,000 $0 Not Estimated
IGT Reimbursement $607,323 $0 Not Estimated
Motor Vehicle In Lieu of Tax $1,870,000 $0 Case Study B-9
Indirect Cost Plan Charges $476,200 $0 Not Estimated
Subtotal Intergovernmental $3,119,727 $0

Services & Fees
Senior Deposits $500 $500 Multiplier B-3
Youth Sports Fees $25,000 $25,000 Multiplier B-3
Adult Sports Fees $22,000 $22,000 Multiplier B-3
Aquatic Fees $38,000 $38,000 Multiplier B-3
Rental of Community Center $22,000 $22,000 Multiplier B-3
Rental of Park Facilities $8,000 $8,000 Multiplier B-3
Police - Special Services $12,000 $12,000 Multiplier B-3
Police - Reports $6,000 $6,000 Multiplier B-3
State Fingerprint Fees $8,000 $8,000 Multiplier B-3
Animal Control Services $2,500 $2,500 Multiplier B-3
Animal License Fees $1,500 $1,500 Multiplier B-3
Photocopy Charge $100 $100 Multiplier B-3
NSF Charge $500 $500 Multiplier B-3
Sale of Maps/Plans/Documents $300 $300 Multiplier B-3
Emergency Services - Ambulance $1,200,000 $1,200,000 Multiplier B-3
Bad Debt Recovery $3,000 $3,000 Multiplier B-3
Fire Prevention Fees $15,000 $15,000 Multiplier B-3

B-2
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FY 2016-17 City Budget Analysis and Revenue Estimation Methodology
Fiscal Analysis of Academy Avenue Annexation Area

FY 2016/17 Adjusted Calculation Table
Revenues Budget Amount Amount Adjustment Description Methodology Reference

B-2

CPR Fees $1,000 $1,000 Multiplier B-3
Zoning and Subdivision Fees $3,600 $3,600 Multiplier B-3
Plan Check Fee - Building and Safety $11,000 $11,000 Multiplier B-3
Subdivision Inspection Fees $22,750 $22,750 Multiplier B-3
Subtotal Services & Fees $1,402,750 $1,402,750

Fines & Cost Recovery
Court Fines - Non-Traffic $45,000 $45,000 Multiplier B-3
DUI Cost Recovery $4,000 $4,000 Multiplier B-3
Parking Ticket Fines $1,000 $1,000 Multiplier B-3
Water Service/Penalties $2,000 $2,000 Multiplier B-3
Subtotal Fines & Cost Recovery $52,000 $52,000

Other Revenue
SB1473 Building Permit Fees $2,000 $0 Not Estimated
Contributions and Sponsorship $5,100 $5,100 Multiplier B-3
Miscellaneous Revenue $6,500 $6,500 Multiplier B-3
SMIP - Strong Motion Fees $1,800 $0 Not Estimated
Rental Sanger Youth Center $6,000 $6,000 Multiplier B-3
SYC Utility Reimbursement $5,600 $0 Not Estimated
W/C Reimbursements $20,000 $0 Not Estimated
Interest Income $2,000 $0 Not Estimated
Rental Land/Building/Improvemnts $45,000 $0 Not Estimated
Subtotal Other Revenue $94,000 $17,600

Transfers to General Fund
Transfer from Gas Tax $621,282 $0 Not Estimated
Transfer from SLESF Fund $100,000 $0 Not Estimated
Transfer from Landscape and Lighting $144,000 $0 Not Estimated
Transfer from Public Safety Sales $90,000 $0 Case Study B-5
Transfer from ABC Grant $14,000 $0 Not Estimated
Transfer from JAG $15,000 $0 Not Estimated
Transfer from AAA Grant $12,000 $0 Not Estimated
Transfer from CFD - Police $249,700 $0 Not Estimated
Transfer from Local Public Safety $23,365 $0 Case Study B-5
Transfer from Vehicle Impound Program $76,635 $0 Not Estimated
Transfer from SJVAPCD Electric Car Grant $80,000 $0 Not Estimated
Transfer from CFD - Fire $122,900 $0 Not Estimated
Transfer from CFD - Parks $77,400 $0 Not Estimated
Subtotal Transfers to General Fund $1,626,282 $0

Total General Fund Revenues $12,505,936 $3,841,650

Select Special Revenue Funds [1]
Measure S $2,160,371 $0 Case Study B-5
State Gas Tax Funds $549,728 $549,728 Multiplier B-3
Measure C $2,842,041 $0 Case Study B-5
Local Public Safety Augmentation $90,000 $0 Case Study B-5
Administration Fund $1,700,597 $425,149 25% allocated to the General Fund; 75% to other funds. Multiplier B-3
Equipment Fund $210,000 $52,500 25% allocated to the General Fund; 75% to other funds. Multiplier B-3
Risk Management Fund $2,589,239 $647,310 25% allocated to the General Fund; 75% to other funds. Multiplier B-3
Subtotal Select Special Revenue Funds $10,876,976 $1,674,687

[1]  Most Special Revenues Funds are assumed to not be impacted by development.  However, certain special revenue funds will be impacted by development, based on discussions with City Finance Dept. staff.

Prepared by New Economics & Advisory, April 2018.
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Revenue Multiplier Calculations ($2017)
Fiscal Analysis of Academy Avenue Annexation Area

Item
Adjusted

Revenue [1]
Service 

Population
Highway

Retail
General
Retail Office Hotel Total

Highway
Retail

General
Retail Office Hotel Total

Assumptions
Residential Population 26,412 0 0 0 0 0 0 0 0 0 0
Employment Population 6,475 120 434 65 32 651 1,500 4,400 65 32 5,997
Persons-Served [2] 29,650 60 217 33 16 325 750 2,200 33 16 2,998

Revenues to City

Utility Users Tax $1,357,000 Combined $45.77 per person served $2,746 $9,932 $1,487 $721 $14,886 $34,326 $100,690 $1,487 $721 $137,224

Franchise Taxes $553,000 Combined $18.65 per person served $1,119 $4,047 $606 $294 $6,066 $13,988 $41,033 $606 $294 $55,921

Other Taxes $128,900 Combined $4.35 per person served $261 $943 $141 $68 $1,414 $3,261 $9,564 $141 $68 $13,035

Licenses & Permits $330,400 Combined $11.14 per person served $669 $2,418 $362 $176 $3,624 $8,358 $24,516 $362 $176 $33,411

Intergovernmental $0 Combined $0.00 per person served $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Services & Fees $1,402,750 Combined $47.31 per person served $2,839 $10,267 $1,538 $745 $15,388 $35,483 $104,084 $1,538 $745 $141,850

Fines & Cost Recovery $52,000 Combined $1.75 per person served $105 $381 $57 $28 $570 $1,315 $3,858 $57 $28 $5,258

Other Revenue $17,600 Combined $0.59 per person served $36 $129 $19 $9 $193 $445 $1,306 $19 $9 $1,780

Gas Tax Funds $549,728 Combined $18.54 per person served $1,112 $4,023 $603 $292 $6,030 $13,906 $40,790 $603 $292 $55,590

Administration Fund $425,149 Combined $14.34 per person served $860 $3,112 $466 $226 $4,664 $10,754 $31,546 $466 $226 $42,992

Equipment Fund $52,500 Combined $1.77 per person served $106 $384 $58 $28 $576 $1,328 $3,896 $58 $28 $5,309

Risk Management Fund $647,310 Combined $21.83 per person served $1,310 $4,738 $710 $344 $7,101 $16,374 $48,031 $710 $344 $65,458

Total Revenues $3,841,700 $11,200 $40,400 $6,000 $2,900 $60,500 $139,500 $409,300 $6,000 $2,900 $557,800

[1]  See Figure B-2 for adjustments to budgeted amounts used in multipliers.
[2]  Persons-served refers to the full residential population plus 50% of the employment population.
Prepared by New Economics & Advisory, April 2018.
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Projected Property Tax Revenues ($2017)
Fiscal Analysis of Academy Avenue Annexation Area

Land Use Assumption
Highway
Retail

General
Retail Office Hotel Total

Highway
Retail

General
Retail Office Hotel Total

Projected Assessed Value (AV)
Highway Retail $7,320,000 $0 $0 $0 $7,320,000 $91,500,000 $0 $0 $0 $91,500,000
General Retail $0 $26,474,000 $0 $0 $26,474,000 $0 $268,400,000 $0 $0 $268,400,000
Office $0 $0 $3,354,000 $0 $3,354,000 $0 $0 $3,354,000 $0 $3,354,000
Hotel $0 $0 $0 $5,985,000 $5,985,000 $0 $0 $0 $5,985,000 $5,985,000

Total AV $7,320,000 $26,474,000 $3,354,000 $5,985,000 $43,133,000 $91,500,000 $268,400,000 $3,354,000 $5,985,000 $369,239,000

1% Gross General Tax Levy 1.00% $73,200 $264,740 $33,540 $59,850 $431,330 $915,000 $2,684,000 $33,540 $59,850 $3,692,390

Sanger Property Tax Revenue

City's General Fund Allocation [1] 0.00% $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Fresno County General Fund Allocation 17.42571% [1] $12,756 $46,133 $5,845 $10,429 $75,162 $159,445 $467,706 $5,845 $10,429 $643,425
Fresno County Fire Allocation 8.18193% [1] $5,989 $21,661 $2,744 $4,897 $35,291 $74,865 $219,603 $2,744 $4,897 $302,109
Subtotal Fresno County General Fund and Fire 25.60764% $18,745 $67,794 $8,589 $15,326 $110,453 $234,310 $687,309 $8,589 $15,326 $945,534

City's Share of Property Tax 37.00000% [2] $6,936 $25,084 $3,178 $5,671 $40,868 $86,695 $254,304 $3,178 $5,671 $349,848

TOTAL Property Tax Revenue to City of Sanger $6,936 $25,084 $3,178 $5,671 $40,868 $86,695 $254,304 $3,178 $5,671 $349,848
Per Building Sq. Ft. $0.12 $0.12 $0.12 $0.09 $0.12 $0.12 $0.12 $0.09

Sources:  Fresno County, City of Sanger, and New Economics.

Prepared by New Economics & Advisory, April 2018.
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[2] Based on the property tax sharing agreement between the County of Fresno, the City of Sanger, and the Sanger Redevelopment Agency, adopted December 5, 2005.  Property tax allocation shown in for FY 2020/ 21.
[1] From the Fresno County Auditor-Controller, for TRA 071-000.
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Estimated Sales Tax Revenue to City ($2017)
Fiscal Analysis of Academy Avenue Annexation Area

Item Assumption Highway Retail General Retail Office Hotel Total Highway Retail General Retail Office Hotel Total

Taxable Sales Summary
On-Site Taxable Sales Figure B-6 $18,000,000 $45,126,606 $0 $0 $63,126,606 $225,000,000 $457,504,763 $0 $0 $682,504,763
Household Spending Figure NU $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Employee Taxable Spending Figure B-7 $207,146 $749,179 $330,696 $55,239 $1,342,260 $2,589,328 $7,595,361 $330,696 $55,239 $10,570,623
Business-to-Business (Non-Retail) Taxable Spending Figure B-7 $0 $0 $341,343 $0 $341,343 $0 $0 $341,343 $0 $341,343

$18,207,146 $45,875,785 $672,039 $55,239 $64,810,209 $227,589,328 $465,100,124 $672,039 $55,239 $693,416,729

Sales Tax
Bradley Burns Sales Tax 1.00% $182,071 $458,758 $6,720 $552 $648,102 $2,275,893 $4,651,001 $6,720 $552 $6,934,167
Measure C Sales Tax 0.50% $91,036 $229,379 $3,360 $276 $324,051 $1,137,947 $2,325,501 $3,360 $276 $3,467,084
Measure S Sales Tax 0.75% $136,554 $344,068 $5,040 $414 $486,077 $1,706,920 $3,488,251 $5,040 $414 $5,200,625
Public Safety Sales Tax (Prop 172) 0.50% $91,036 $229,379 $3,360 $276 $324,051 $1,137,947 $2,325,501 $3,360 $276 $3,467,084
Total Sales Tax (All Sources) $500,697 $1,261,584 $18,481 $1,519 $1,782,281 $6,258,707 $12,790,253 $18,481 $1,519 $19,068,960

City's Portion of Sales Tax Revenue 95.00% [1] $475,662 $1,198,505 $17,557 $1,443 $1,693,167 $5,945,771 $12,150,741 $17,557 $1,443 $18,115,512

[1] Based on the property tax sharing agreement between the County of Fresno, the City of Sanger, and the Sanger Redevelopment Agency, adopted December 5, 2005.
Prepared by New Economics & Advisory, April 2018.
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Estimated On-Site Sales Tax Revenue ($2017)
Fiscal Analysis of Academy Avenue Annexation Area

Item Highway Retail General Retail Highway Retail General Retail

On-Site Retail (Square Feet) 60,000 217,000 750,000 2,200,000

Taxable Sales per Sq. Ft. [1] $300 $208 $300 $208

Taxable On-Site Retail Sales $18,000,000 $45,126,606 $225,000,000 $457,504,763

Taxable On-Site Retail Sales $18,000,000 $45,126,606 $225,000,000 $457,504,763

Prepared by New Economics & Advisory, April 2018.
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[1]  Highway Retail taxable sales figure from Baker Tilly Circhow Krause LLP, assuming primarily limited-service restaurants, and represents a 
planning-level estimate subject to refinement.  General Retail taxable sales derived by escalating the average taxable sales per square foot 
Citywide by a factor that reflects the difference between new shopping centers and old shopping centers.
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Estimated Business-Related Sales Tax Revenue ($2017)
Fiscal Analysis of Academy Avenue Annexation Area

Item Assumption Highway Retail General Retail Office Hotel Total Highway Retail General Retail Office Hotel Total

ESTIMATED TAXABLE SALES FROM EMPLOYEE SPENDING
Estimated Employees 120 434 65 32 1,500 4,400 65 32
Estimated Taxable Worker Spending/Week [1] See Figure D-2 $36 $36 $106 $36 $36 $36 $106 $36
Subtotal Estimated Worker Spending Assumes 48 weeks worked per year $207,146.21 $749,179 $330,695.57 $55,239 $1,342,260 $2,589,327.59 $7,595,361 $330,695.57 $55,239 $10,570,623

Portion Captured by City 100% of taxable sales [2] $207,146 $749,179 $330,696 $55,239 $1,342,260 $2,589,328 $7,595,361 $330,696 $55,239 $10,570,623

ESTIMATED TAXABLE SALES FROM PROJECT BUSINESSES (NON-RETAIL)
Non-Retail Taxable Sales (Board of Equalization, 2014$) $30,770,000
Non-Retail Taxable Sales (Board of Equalization, 2017$) $31,930,897
Total Sq. Ft. (Office and Industrial Only) [2] 2,432,166
Taxable Sales Per Sq. Ft. $13
Sq. Ft See Figure A-5 0 0 26,000 0 0 0 26,000 0
Taxable Sales at Project $0 $0 $341,343 $0 $341,343 $0 $0 $341,343 $0 $341,343

[1]  Based on ICSC Office Worker Spending Survey, 2012, inflated to 2017 using CPI.  Taxable portion estimated by New Economics.
[2]  From CoStar.
Prepared by New Economics & Advisory, April 2018.
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Estimated Transient Occupancy Tax Revenue to City ($2017)
Fiscal Analysis of Academy Avenue Annexation Area

Item Assumption Hotel Hotel

Hotel Rooms 135 135

Annual Rooms Available 365 days/ year
Occupancy Rate [1] 70%
Average Daily Room Rate [2] $100
City of Sanger TOT Rate 4%

Total Transient Occupancy Tax $137,970 $137,970

[2]  Assumed average daily room rate based on a review of recently-constructed, premium-branded hotels in the Fresno area.
Prepared by New Economics & Advisory, April 2018.

[1]  Planning-level occupancy rate, subject to refinement.
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Property Tax in Lieu of VLF ($2017)
Fiscal Analysis of Academy Avenue Annexation Area

Item Citywide AV
Highway
Retail

General
Retail Office Hotel Total

Highway
Retail

General
Retail Office Hotel Total

Estimated FY 2016/17 Citywide AV [1] $1,022,691,714

New AV of Development $7,320,000 $26,474,000 $3,354,000 $5,985,000 $43,133,000 $91,500,000 $268,400,000 $3,354,000 $5,985,000 $369,239,000
Net New AV $7,320,000 $26,474,000 $3,354,000 $5,985,000 $43,133,000 $91,500,000 $268,400,000 $3,354,000 $5,985,000 $369,239,000
% Allocation 0.7% 2.6% 0.3% 0.6% 4.2% 8.9% 26.2% 0.3% 0.6% 36.1%

FY 2016/17 Property Tax in Lieu of VLF [2] $1,870,000
Property Tax in Lieu of VLF $13,385 $48,408 $6,133 $10,944 $78,869 $167,308 $490,772 $6,133 $10,944 $675,156
Property Tax in Lieu of VLF (Rounded) $13,385 $48,408 $6,133 $10,944 $78,869 $167,308 $490,772 $6,133 $10,944 $675,156

[1]  Citywide AV from the 2016/ 17 City Operating Budget, Page 227.
[2]  From 2016/ 17 Adopted Budget.
Sources: Fresno County Assessor; City of Sanger 2016/ 17 Adopted Budget; California City Finance.com
Prepared by New Economics & Advisory, April 2018.
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Property Transfer Tax to City
Fiscal Analysis of Academy Avenue Annexation Area

Item Assumption
Highway
Retail

General
Retail Office Hotel Total

Highway
Retail

General
Retail Office Hotel Total

Market Value
Highway Retail $122 per sq. ft. $7,320,000 $0 $0 $0 $7,320,000 $91,500,000 $0 $0 $0 $91,500,000
General Retail $122 per sq. ft. $0 $26,474,000 $0 $0 $26,474,000 $0 $268,400,000 $0 $0 $268,400,000
Office $129 per sq. ft. $0 $0 $3,354,000 $0 $3,354,000 $0 $0 $3,354,000 $0 $3,354,000
Hotel $95 per sq. ft. $0 $0 $0 $5,985,000 $5,985,000 $0 $0 $0 $5,985,000 $5,985,000
Subtotal $7,320,000 $26,474,000 $3,354,000 $5,985,000 $43,133,000 $91,500,000 $268,400,000 $3,354,000 $5,985,000 $369,239,000

Value of Turned-Over Property
Highway Retail 5.0% Turnover Rate [1] $366,000 $0 $0 $0 $366,000 $4,575,000 $0 $0 $0 $4,575,000
General Retail 5.0% Turnover Rate [1] $0 $1,323,700 $0 $0 $1,323,700 $0 $13,420,000 $0 $0 $13,420,000
Office 5.0% Turnover Rate [1] $0 $0 $167,700 $0 $167,700 $0 $0 $167,700 $0 $167,700
Hotel 5.0% Turnover Rate [1] $0 $0 $0 $299,250 $299,250 $0 $0 $0 $299,250 $299,250
Subtotal $366,000 $1,323,700 $167,700 $299,250 $2,156,650 $4,575,000 $13,420,000 $167,700 $299,250 $18,461,950

Transfer Tax per $1,000  [2] $0.55

$201 $728 $92 $165 $1,186 $2,516 $7,381 $92 $165 $10,154

[1] Turnover rates used are planning-level standard industry assumptions, and are subject to refinement.

[2] Total property transfer tax rate is $1.10. The City receives $0.55 and the County receives $0.55. 

Source: California City Finance, Property Transfer Tax Rates, November 2013.
Prepared by New Economics & Advisory, April 2018.
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Summary of Estimated Project Expenditures ($2017)
Fiscal Analysis of Academy Avenue Annexation Area

Item
Highway

Retail
General
Retail Office Hotel Total

Highway
Retail

General
Retail Office Hotel Total

Assumptions
Residential Units 0 0 0 0 0 0 0 0 0 0
Residential Population 0 0 0 0 0 0 0 0 0 0
Employment Population 120 434 65 32 651 1,500 4,400 65 32 5,997
Combined Service Population 60 217 33 16 325 750 2,200 33 16 2,998

General Fund Expenditures
General Government $30.30 Per Person Served $1,818 $6,576 $985 $477 $9,857 $22,729 $66,671 $985 $477 $90,862
Public Safety $328.41 Per Person Served $19,705 $71,265 $10,673 $5,172 $106,816 $246,309 $722,505 $10,673 $5,172 $984,660
Public Works - Recreation, Parks, Pool Facilities $67.73 Per Resident $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Public Works - Streets $25.41 Per Person Served $1,524 $5,513 $826 $400 $8,263 $19,055 $55,894 $826 $400 $76,174
Community & Economic Development $44.67 Per Person Served $2,680 $9,693 $1,452 $704 $14,529 $33,502 $98,272 $1,452 $704 $133,930
Internal Service Funds $38.55 Per Person Served $2,313 $8,366 $1,253 $607 $12,539 $28,913 $84,812 $1,253 $607 $115,586

Total General Fund $28,041 $101,413 $15,189 $7,361 $152,003 $350,507 $1,028,154 $15,189 $7,361 $1,401,211

Total Per Sq. Ft. $0.47 $0.47 $0.58 $0.12 $0.47 $0.47 $0.58 $0.12

Prepared by New Economics & Advisory, April 2018.
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FY 2016-17 City Budget Analysis and Expenditure Estimation Methodology
Fiscal Analysis of Academy Avenue Annexation Area

2016-17
Adopted Adjusted

Item Expenditures Amount Description Expenditures

General Government
City Council $351,004 $351,004
Non-Deparmental $547,520 $547,520
Subtotal General Government $898,524 $0 $898,524

Public Safety
Police Department $4,649,953 ($479,935) Nets out offsetting revenues (Except Measure S) $4,170,018
Measure S Police $863,856 $863,856
Fire Department $2,191,229 ($111,000) Nets out offsetting revenues (Except Measure S) $2,080,229
Ambulance Division $1,447,550 $1,447,550
Measure S Fire $1,175,583 $1,175,583
Subtotal Public Safety $10,328,171 ($590,935) $9,737,236

Public Works
Recreation Division $533,241 $533,241
Street Division $753,282 $753,282
Parks Division $1,001,541 ($221,400) Nets out offsetting revenues from CFD and LLD $780,141
Facility and Pool Division $475,521 $475,521
Water Division $3,487,547 ($3,487,547) Funded by Enterprise Funds; Assume No Impact $0
Sewer Division $5,255,094 ($5,255,094) Funded by Enterprise Funds; Assume No Impact $0
Disposal Division $3,510,786 ($3,510,786) Funded by Enterprise Funds; Assume No Impact $0
Subtotal Public Works $15,017,012 ($12,474,827) $2,542,185

Community & Economic Development
Planning Division $672,882 $672,882
Building Division $505,515 $505,515
Economic Development Division $146,024 $146,024
Subtotal Community & Economic Development $1,324,421 $0 $1,324,421

Internal Service Funds
City Manager $438,080 ($328,560) 25% allocated to the General Fund; 75% to other funds. $109,520
City Clerk/Human Resources $443,638 ($332,729) 25% allocated to the General Fund; 75% to other funds. $110,910
Finance $840,131 ($630,098) 25% allocated to the General Fund; 75% to other funds. $210,033
Management Information Systems $51,995 ($38,996) 25% allocated to the General Fund; 75% to other funds. $12,999
Equipment Fuel Fund $210,000 ($157,500) 25% allocated to the General Fund; 75% to other funds. $52,500
Risk Management Insurance $1,062,239 ($796,679) 25% allocated to the General Fund; 75% to other funds. $265,560
Risk Management - Health/Benefits $1,526,000 ($1,144,500) 25% allocated to the General Fund; 75% to other funds. $381,500
Subtotal Internal Service Funds $4,572,083 ($3,429,062) $1,143,021

Total Expenditures $32,140,211 ($16,494,824) $15,645,387

Prepared by New Economics & Advisory, April 2018.
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Calculation of Expenditure Multipliers ($2017)
Fiscal Analysis of Academy Avenue Annexation Area

Net
Item Expenditures

General Fund
General Government $898,524 29,650 Persons Served $30.30 Per Person Served
Public Safety $9,737,236 29,650 Persons Served $328.41 Per Person Served
Public Works - Recreation, Parks, Pool Facilities $1,788,903 26,412 Per Resident $67.73 Per Resident
Public Works - Streets $753,282 29,650 Persons Served $25.41 Per Person Served
Community & Economic Development $1,324,421 29,650 Persons Served $44.67 Per Person Served
Internal Service Funds $1,143,021 29,650 Persons Served $38.55 Per Person Served

Total City General Fund $15,645,387 $535.07

Prepared by New Economics & Advisory, April 2018.
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Estimated AB8 Factors for Annexation Area Tax Rate Area 
Fiscal Analysis of Academy Avenue Annexation Area: Fiscal Analysis

Funds

Pre-ERAF 
Incremental 
Allocation 

Factors

2016-2017 Gross 
Levy (before negative 
districts removed & 

before ERAF)
Regular ERAF 

Shift 2016-2017
% ERAF 

Adjustment

Post-ERAF 
Incremental 
Allocation 

Factors

GENERAL 0.39183 $219,808,059.99 ($122,053,614.00) 0.55527 0.17426
FRESNO COUNTY LIBRARY 0.02059 $11,964,882.98 ($1,647,592.00) 0.13770 0.01775
SANGER-DEL REY CEMETERY 0.01892 $485,277.35 ($151,852.00) 0.31292 0.01300
FRESNO COUNTY FIRE 0.09286 $14,077,339.90 ($1,673,746.00) 0.11890 0.08182
KINGS RIVER CONSERVATION 0.00526 $599,436.00 $0.00 0.00000 0.00526
CONSOLIDATED MOSQUITO 0.00961 $3,207,605.62 $0.00 0.00000 0.00961
SANGER UNIFIED 0.36497 $12,597,044.26 $0.00 0.00000 0.36497
STATE CENTER COMMUNITY COLLEGE 0.06083 $33,147,118.04 $0.00 0.00000 0.06083
COUNTY SCHOOLS SERVICE 0.03513 $22,741,745.28 $0.00 0.00000 0.03513
ERAF/RPTTF 0.23737
Total General Tax Levy (1% total) 1.000000 1.00000

Source: Fresno County Auditor/ Controller's office. 

Prepared by New Economics & Advisory, April 2018.
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Worker Spending Summary
Fiscal Analysis of Academy Avenue Annexation Area: Fiscal Analysis

$195.22

Transportation and Online Purchases $66.03
Transportation and Online Purchases $35.92 No $0.00 0% $0.00
Online Purchases Made at the Office (Personal) $30.11 No $0.00 0% $0.00

$0.00
Full-Service Restaurants and Fast Food $26.71 $0.00

Full-Service Restaurants $12.97 Yes $12.97 100% $12.97
Fast Food/Deli/Lunch Eateries $13.75 Yes $13.75 100% $13.75

$0.00
Goods and Services $102.47 $0.00

Department Stores $7.56 Yes $7.56 95% $7.18
Discount Stores $10.63 Yes $10.63 80% $8.50
Drug Stores $6.87 Yes $6.87 60% $4.12
Grocery Stores $19.79 Yes $19.79 22% $4.35
Clothing Stores $3.80 Yes $3.80 95% $3.61
Shoe Stores $2.82 Yes $2.82 95% $2.68
Sporting Goods Stores $2.73 Yes $2.73 95% $2.59
Electronics/Phone/Computer Stores $6.88 Yes $6.88 95% $6.54
Jewelry Stores $3.36 Yes $3.36 95% $3.19
Office Supplies/Stationary/Novelty Gifts and Cards $6.90 Yes $6.90 95% $6.56
Warehouse Clubs $9.71 Yes $9.71 95% $9.22
Other Goods (florist, non-food vendors, etc.) $3.61 Yes $3.61 95% $3.43
Personal Care Shops $6.03 Yes $6.03 95% $5.73
Personal Services $3.92 Yes $3.92 95% $3.72
Other Services (not elsewhere classified) $3.48 Yes $3.48 95% $3.31

$4.35 No $0.00 95% $0.00

Adjusted Total Office Worker Spending (2012$) $124.81 $101.46
Adjusted Total Office Worker Spending (2017$) $130.39 $105.99

Estimated Retail and Industrial Worker Spending
Fresno MSA Mean Annual Wage (May, 2016) $45,270
Assumed Weeks Worked Per Year 48
Assumed Hours Worked Per Week 32
Assumed Hourly Wage $10
Estimated Annual Income Per Worker $15,360
Annual Wage as a % of Office Annual Wage (2012$) 34%
Estimated Worker Spending Per Week (2017$) $35.96

[1] Subject to refinement.

Source:  International Council of Shopping Centers (ICSC) Research, 2012; Consumer Price Index.

Prepared by New Economics & Advisory, April 2018.

Entertainment (sporting events, live theater, 
concerts, movies)
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Consumer Price Index Changes

Annual
Year Average Amount % Cumulative Starting 2015 Cumulative

2005 195.300 N/A N/A N/A -3.23% -17.60%
2006 201.600 6.300 3.23% 3.23% -2.85% -14.94%
2007 207.342 5.742 2.85% 6.17% -3.84% -12.52%
2008 215.303 7.961 3.84% 10.24% 0.36% -9.16%
2009 214.537 -0.766 -0.36% 9.85% -1.64% -9.48%
2010 218.056 3.519 1.64% 11.65% -3.16% -8.00%
2011 224.939 6.883 3.16% 15.18% -2.07% -5.10%
2012 229.594 4.655 2.07% 17.56% -1.46% -3.13%
2013 232.957 3.363 1.46% 19.28% -1.62% -1.71%
2014 236.736 3.779 1.62% 21.22% -0.12% -0.12%
2015 237.017 0.281 0.12% 21.36% -1.26% -1.26%
2016 240.007 2.990 1.26% 22.89% NA NA
2017 [1] 244.524 4.517 1.88% 25.20%
Average Annual Growth Rate 1.89%

2012-2017 4.47%

[1] Year to date, as of April, 2017.

Source: Consumer Price Index

Prepared by New Economics & Advisory, April 2018.
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