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Summary

Project

This report documents the Transportation Plan prepared as part of the Avenue 12 Enhancement project.
The project has three distinct, but interrelated parts: (a) Community Visioning; (b) a Commercial Area
Redesign Plan; and (c) a Transportation Plan. The latter two Plans were guided by a community-visioning
process in which stakeholders determined how best to preserve their community’s rural identity and
enhance their quality of life in the face of their imminent changing surroundings.

Avenue 12 is currently a 2-lane country road which connects Highway 99 (SR 99) to the west and
Highway 41 (SR 41) to the east. It bisects the southern commercial portion of the town of Madera
Ranchos, which lies in the southeastern area of Madera County.

Several future development projects are proposed for new residential and commercial
developments in areas located both east and west of the Ranchos, many of which are located on Avenue
12. The additional vehicle trips to be associated with these developments are anticipated to severely
impact traffic flow on Avenue 12. The purpose of the Enhancement Plan is to develop a scenario through
which the character of the Ranchos can be maintained, whilst accommodating rural development and
the anticipated traffic growth along the Avenue 12 corridor. The project also includes the construction
of a by-pass along Avenue 12 just to the south of the Ranchos. For medium and long term future
conditions, this by-pass is included in the analysis.

Travel Alternatives

The Madera Ranchos area is a rural, low density, middle income community surrounded by agricultural
uses. There are currently no viable transit alternatives to the private automobile. The focus of the study
is thus primarily on private vehicle travel within and through the Ranchos. However, complete street
principles are comprehensively utilized with the Ranchos to incorporate alternative modes of travel e.g.
walking and bicycling.

Existing Levels of Service

Current traffic volumes are rural in character (relatively low when compared to urban areas, resulting in
acceptable levels of service on Avenue 12 and parallel east-west routes throughout the day. The only
exception is the finding of border-line acceptable level of service on Avenue 12 near Sate Route (SR) 41

Baseline Future
An evaluation of baseline future conditions revealed the following:
e Accuracy of the future baseline conditions, when compared to the County’s travel demand
model, is fair
e The two most recent impact reports (Tesoro Viejo and Gunner Ranch West) are both based on
the County’s Rio Mesa Model for 2025
e Available projections in these recent studies do not include concentrations of development
proposals along Avenue 12.
e Nevertheless, projections suggest poor operating conditions on Avenue 12 by 2025.
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e Future conditions on Avenue 12 are bound to be worse than thus far projected when trips
associated with proposed new developments not included in the Rio Mesa Model are
considered.

Overview of Potential Future Conditions

An assessment of potential future conditions points to significant changes in development proposals
(+40%) and changes in locations of development proposals. This necessitated a new set of future
projections under the changed circumstances. Trip generation, trip distribution and manual trip
assignments were conducted for future conditions in the Avenue 12 area of Madera County assuming all
proposed developments were implemented. The study also identified potential impacts of the new
developments and possible measures to mitigate their traffic impacts.

Trip Generation

Trips were generated according to rates published by the Institute of Transportation Engineers (ITE). The
trips were further adjusted for on-site (internal) capture at mixed use developments and pass-by
capture for other retail uses.

Trip Distribution

Morning peak and afternoon peak distributions of traffic flows across a cordon around the study area
track distributions of Ranchos residents to employment locations well, since the cordon distributions
were combined with those reflected in the census data to derive directional distribution of trips used in
this study.

Trip Assignment

Trip assighment in the four-step travel analysis process was initially based on an all-or-nothing
assumption of trips taking the shortest travel time path between origins and destinations with a
concentration of access via Avenue 12. Results indicated significant increases in peak period traffic flow
if all developments were implemented as proposed. Even four lanes on Avenue 12 could not
accommodate peak hour volumes and initial projected peak directional volumes could reach 5,500
vehicles per peak hour. New assignments were thus performed, in which travelers would use available
back roads and redistribute through the broader road network to achieve a balanced or equilibrium
flow.

Future Levels of Service

Levels of service (LOS) analyses were performed for key intersections on Avenue 12 to assess traffic
impacts. The intersections include Avenue 12 at: (a) Road 35; (b) Road 36; (c) Road 38; (d) SR 41 SB; and
(e) SR 41 NB. LOS analyses were conducted for morning and afternoon peak hours under two scenarios:
(a) one without a bypass and (b) one with a proposed bypass around the central section of the Ranchos,
with approximate limits from Road 35 to Road 38.

Without the bypass, LOS would be poor at all the key intersections signifying the same operating
conditions along most of Avenue 12. With the bypass, LOS would be acceptable (at D or better) at the
key intersections signifying the same operating conditions along the central section of Avenue 12.

Potential Improvement Measures

The analyses indicates that geometric improvements on Avenue 12 and the general Ranchos area are
required to attain acceptable operating conditions under equilibrium flow conditions. The improvement
options include the following:
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1. Widening of Avenue 12 (as included in the financially constrained transportation improvement
plan [TIP] for the area) to a three to four lane road.

2. Separate left and right turn bays at major intersections along Avenue 12.

3. Either a bypass for a 3- or 4-lane Avenue 12 through the central Ranchos or widening of Avenue
12 to 6 lanes

4. A grade separated Interchange at Avenue 12 and SR 41 (per the financially constrained TIP).

5. Four lanes on selected north-south roads (Road 33%, Road 36, and Road 39 %) that are deemed
necessary to provide interconnection with other east-west avenues.

6. Extension of the selected north-south roads to connect with all the east-west avenues.

Circulation Plan

Overview of Circulation Plan

The results of the transportation analyses were combined with community visions and the urban design
plan to derive a set of recommendations for future transportation improvements along the Avenue 12
corridor and in the general study area. Specific elements addressed in the plan include: (a) area-wide
roadway improvements; (b) Avenue 12 specific roadway improvements; (c)public transportation service
to and from the Ranchos; (d) Bicycling and walking facilities in the Madera Ranchos area. Additional
details with diagrams are included in Chapter 9 of this report. Layouts and cross sections are included in
Chapter 10.

Area-wide Improvements

Improvements necessary for the area-wide transportation system to function properly under future
build conditions include widening on the major east-west routes (Avenue 9, Avenue 12, Avenue 15 and
SR 145). Hand in hand with these improvements will be the need to extend and widen selected north-
south roads (Road 33%, Road 36, and Road 39 %) to create a grid network of major arteries that would
enable alternative route choices and distribution of trips for an efficient circulation system

Avenue 12 at Express Bypass

There are three possible geometric configurations of the connecting points between Business 12 and
the Express Bypass. Depending on funding and growth in traffic, it is conceivable that these connecting
points may take on each of these configurations at various points in time. The first is a signalized
intersection. The second, which is an alternative to the first as an initial treatment, is a roundabout. The
third, which is an upgrade to the first two, is an interchange.

Traffic Calming and Control

The circulation plan includes several traffic calming and control measures that would foster safety
through the Ranchos. Traffic calming along the commercial segment of Avenue 12 through town is to be
accomplished with a series of roundabouts, bulb-outs, and raised crosswalks at strategic locations.
Traffic control is to be accomplished with a series of traffic signals or roundabouts and stop signs on side
streets at the remaining intersections.

Public Transportation
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Two forms of fixed route transit are recommended for the Madera Ranchos and area residents. One is
an upgrade of the limited existing fixed route service that would operate as local service with detours
through the Ranchos neighborhoods. The other is express fixed-route service, which should be inserted
on the half hour during the morning and afternoon commute periods. Dial-a-ride transit is
recommended to supplement fixed-route transit.

Bicycling and Walking

A network of bicycle paths and lanes are proposed to serve the need both for short-distance
transportation between activities and for recreation. Recommendations include: a two-way separated
bicycle path; one-way separated bicycle paths; On-street bicycle lanes; and trails. Pedestrian facilities
include: wide sidewalks; pedestrian crossings including raised cross-walks at selected locations; and
bulb-outs.

Plan Outcome
The fully implemented plan would result in the following outcomes in and around Madera Ranchos:

e The Southeast Madera County Area (SEMCA) would have a robust grid network of roadway
improvements in which selected north-south roads link major east-west arterials to enable an
efficient circulation system with multiple options for route choices.

e The segments of Avenue 12 east and west of the Ranchos together with the bypass around the
central Ranchos would became an express route. The section of Avenue 12 through town
wound become a three-lane wide Main Street that joins the express route.

e Traffic would be calmed along the main street section of Avenue 12 to foster safety and enable
motorists to slow down, notice, stop and patronize establishments along the redesigned Main
Street .

e A redesigned Main Street would have a three-way separation of travel channels for
automobiles, bicyclists and walkers respectively. Wide sidewalks would adjoin the buildings. A
central commercial center would serve as the central business district or downtown for the
Ranchos and proposed future developments in the area. Downtown buildings would align both
sides of median separated directional roadways of Main Street. The almond-shaped median
would be a central park for community events.

e Public transportation service would be expanded to link the Ranchos area with neighboring
urban centers of Madera and Fresno.

e An assortment of bicycle paths and lanes within the Ranchos would provide non-motorized
access to activity centers and link up parks and recreation areas.

e The Ranchos would have a vibrant downtown while maintaining its small town character.
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1.0 Introduction

1.1 PROJECT DESCRIPTION

This report documents the Transportation Plan prepared as part of the Avenue 12 Enhancement
project. The project has three distinct, but interrelated parts: (a) Community Visioning; (b) a Commercial
Area Redesign Plan; and (c) a Transportation Plan. The latter two plans are to be informed by an initial
community-visioning process in which stakeholders determine how best to preserve their community’s
identity and enhance their quality of life in the face of their changing surroundings. The objectives of the
project therefore are the following:

e C(Create transportation alternatives for express traffic between Highways 41 and 99 in the
southern Madera County area which bypasses through traffic around the Madera Ranchos
commercial strip (about 1 mile of Avenue 12 between Road 36 and Road 38).

e Create an Urban Design plan for the re-configuration of the Avenue 12 commercial strip to make
it attractive for residents and visitors in order to preserve the economic viability of the town’s
commercial area and enhance the livability of the community.

e Improve alternative mobility in the Madera Ranchos area through plans for pedestrian and bike
trails, clean fuel shuttles, and other public transportation improvements to meet the needs of
the residents who do not drive and to reduce automobile usage.

e Qutline a vision for the future of the Madera Ranchos community to preserve its identity and
livability in the face of new developments, which will guide and inform the above processes.

1.2 STUDY AREA

Avenue 12 is a 2-lane country road which connects Highway 99 (SR 99) to the west and Highway
41 (SR 41) to the east. It bisects the southern, commercial portion of the town of Madera Ranchos,
which lies in the southeastern area of Madera County. See Figure 1-1. Madera County is primarily a rural
county in the San Joaquin Valley. It lies to the immediate north of Fresno County and the City of Fresno.
In January 2009, the entire county population of 152,331 was less than a third that of the neighboring
city of Fresno with 495,913 people (CA Dept. of Finance, 2009). The County’s population is expected to
triple over the next 30 years. Much of this growth is anticipated to take place in the southeastern
portion of the County as de facto expansion of the Fresno urban area. Madera Ranchos is a middle-
income community with an estimated 2009 population of 9,300 people and is located in the center of
this area of growth. Because of the lack of express routes between SR 99 and SR 41, Avenue 12 is one of
the available east-west connectors that are used by vehicles traveling from one route to the other. See
Figure 1-2.
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Figure 1-1: Locations of Madera County and Madera Ranchos, California

coperi s

Source: County Map by Madera County Resource Agency
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Figure 1-2: The Avenue 12 Transportation Study Area & Network

SR 145 . SR 145 petth Foth lllage
~ 1 S
- [ -
- o
- Buern |17 1,4 & "
— . o o) m,
é;J i 20 i
8] Avetue 17 ~ \ g,
o = e
) ™, Ajerpa 16 147 : ’ \fr \T
o e (.l / -
2 o = f
s ! g /
7 Avehie 15 /
oA 8 /
’1 .y \ Dx s ,
\" fenuel15 1/2 \ a r/
/
PAN - u J By
~ | A . E ] r 7
g rl F | Avenue 15 T Avende 15 2 )
R L i = " _ g
4’3'\\ (e menizslave |- |2 = Foad 204 - |
(RN 7 o a2y
Y O - LB ‘
oy = %3 = - Tesero Viep g N
m\ i Avenue 14 E ¢
€, ¥} ) /
%] Parisdale ——— i/ gy
] % A =
a \\\ . . Terthamm I
3 G 3 T Avenue 13
ETR ; = g 5 T L]
W AR a B = 3 Pt T Tt >
O] W a 3 o a
% 2FN 2 5 B = o I |l
SN e B an BB ] g —
i A . 172 B 2 P I vanue 17
NNE Avenue |2 N | ! Avenue 12
N Q‘:\}“-' B— = = |
N, |= B Bivedust Ubsrty 2 3 -
N § g2 Greves 2 2 3 Jodcuin 3
3 4 ! I o g Rand . ?T
\ 8 Averae 1 { ‘ = z ‘j"i‘l.::-.h &
Y |,_‘ Awaram 11 &l £
\‘\\\ N @ i
3 e g
o
PR =
Sy el
:jéu Avenue 10 —~ | Avenue 10 |
ST S = | —
h 1L | O
Avenue 9 I

17



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

1.3 MOTIVATION FOR THE STUDY

Several proposals are put forth for new residential and commercial developments in areas
located both east and west of the Ranchos, many of which are on Avenue 12. Figure 1-2 shows locations
of proposed new developments. The additional vehicle trips to be associated with these developments
are anticipated to create intolerable congestion along Avenue 12. A solution under consideration is a
bypass around the Ranchos. The community is worried that its commercial area could lose economic
viability with the loss of the through traffic. The Avenue 12 Enhancement Study was launched therefore
for a re-design of the Avenue 12 commercial corridor in Madera Ranchos so as to preserve and enhance
the community in the face of these changes. Elements include traffic calming, streetscape
improvements, areas to walk, sit and meet, and parking facilities for visitors. The crux of the
enhancement plan is to outline the most favorable ways to divert the increased traffic around the
community while still inviting travelers to stop and use the commercial areas. The final product is
envisioned to be an integrated community plan that includes urban design and transportation elements.
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2.0 Existing Conditions

2.1 LAND USE TYPES

The study community is referred to in official US Census records as the “Bonadelle Ranchos-
Madera Ranchos Census Designated Place”. It is a suburban community developed on nearly 12 square
miles in the midst of agricultural lands. Figure 2-1 shows the Ranchos and its surroundings.

The built-up area is primarily residential with a strip of commercial development along Avenue
12 between Road 36 and Road 38. Other notable land uses are elementary schools, a high school and
places of worship. Figure 2-2 shows existing land use within and surrounding the Ranchos Community.

2.2 TRAVEL CORRIDORS

The principal corridors of travel in the study area are dictated by the placement of major
attractors. To the south and southeast are the City of Fresno and such major communities as Bakersfield
and Los Angeles further beyond. To the northeast is the Yosemite National Park. To the northwest and
north are the City of Madera, the largest in the County, and such major communities as Stockton and
Sacramento further beyond. Travel between the major attractions beyond the study area is primarily
accommodated via SR 99 and SR 41. Travel between the study area and attractions in these faraway
places as well as those in the immediate cities of Fresno and Madera require east-west connections
between SR 99 and SR 41 to enable movements diagonally to and from northwest and southeast. These
diagonal connections are enabled by Avenue 9, Avenue 12, Avenue 15 and SR 145. This explains why
these routes are of particular focus in this transportation study.

2.3 STUDY AREA ROADWAYS & GEOMETRIC CONDITIONS

The study network for the Transportation Plan is determined by the main corridors of travel. It
extends from SR 99 on the west to SR 41 on the east and from Avenue 9 in the south to SR 145 in the
north. See Figure 1-2.

State Route 145 (SR 145) provides east-west access from SR 99 in the City of Madera to Road 206 in the
County. This connector road forms the northern boundary of the project study area and provides access
to residential and commercial areas. This two lane roadway is planned to be expanded eventually into a
four-lane divided arterial.

Avenue 15 functions as a two-lane east-west rural road extending from the City of Madera to SR 41. It
provides access to residential and commercial areas. It is ultimately planned to be a four-lane divided
arterial with an interchange at SR 41.

Avenue 12 functions as a two-lane, east-west road that extends from east of SR 41 to west of SR 99.
Future plans call for an extension of this road through the Rio Mesa Area Plan and also for its expansion

into a four-lane divided arterial with an interchange at SR 41.

Avenue 9 is a two lane east-west county road. It extends through mostly agricultural areas west to SR
99. It is joined on the east by Children’s Boulevard, which has an interchange with SR 41.
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Figure 2-1: Aerial View of Area Surrounding Madera Ranchos
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Figure 2-2: Land Use in and around the Madera Ranchos Community
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State Route 99 (SR 99) is a principal north-south highway of statewide importance. It is a fully grade-
separated freeway with at least two through lanes plus auxiliary lanes in each direction. It lies on the
western boundary of the study network.

State Route 41 (SR 41) is a principal highway of regional importance. It is a fully grade-separated
freeway with at least two through lanes plus auxiliary lanes in each direction in the vicinity of Fresno. It
transitions to a two lane express route southwest of Fresno. It transitions rapidly from a multilane
highway to a two lane, two-way road north of Avenue 12. While it constitutes the eastern boundary of
the study network, some of the proposed new developments lie to its immediate east.

2.4 TRANSPORTATION ALTERNATIVES

2.4.1 Non-Motorized Transportation

Non-motorized facilities include those means of travel that do not depend on mechanical
engines. The use of such modes, if convenient, can preclude energy consumption and environmental
pollution. Two of the commonest types are walking and bicycling. These modes depend on appropriate
infrastructure and location of human activities to be convenient and attractive to users.

Pedestrian facilities include sidewalks, crosswalks and pedestrian signals. There is limited
provision of sidewalks along existing roadways within the Ranchos. The California Department of
Transportation (Caltrans) is constructing sidewalks along the commercial section of Avenue 12.
Crosswalks are rarities that are found at major signalized intersections, such as Avenue 12 at Road 36.

Bicycle facilities are generally classified into three categories: (a) Class | bike paths are paved
trails that are separated from roadways; (b) Class Il bike lanes are lanes that are designated on roadways
for use by bicycles through striping, pavement markings and signs; (c) Class lll bike routes are simply
designated with signs for roadways to be shared by automobiles and bicycles. They do not include
additional pavement width for cyclists. While bicycle facilities are not provided within the study area,
the Madera County 2004 Regional Bicycle Transportation Plan includes planned future facilities for the
provision of (a) a Class Il bike lane on Avenue 12 from Road 38 to SR 41; and (b) a Class Ill bike route on
Avenue 12 from SR 41 to the San Joaquin River. The Rio Mesa Area Plan (RMAP) provides conceptual
circulation plans for the development of bicycle facilities, including Class Il bike lanes on all arterial and
collector roads and Class Il designation for local rural roads.

2.4.2 Pedestrian Travel Corridors in the Ranchos

Without pedestrian facilities, existing pedestrian corridors are not easily discernible. Human
settlements still contain certain desire lines of travel to connect specific origins and destinations by
walking. The apparent desire lines are those between residences and both the commercial strip and
schools. The weather is very hot during summer months. This factor and low density development, in
which uses are placed too far apart from each other, do not encourage walking.

2.4.3 Public Transportation

The Madera County Connection provides limited public transit service between the City of
Madera, The Children’s Hospital (located off Avenue 9 to the southeast of the Ranchos) and North Fork
(located near the northeastern boundary of the County). The run between the Children’s Hospital and
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the City of Madera has one stop at the Madera Ranchos Market. Northbound has only one scheduled
service in the morning at 9:45 a.m. and two scheduled stops in the afternoon at 2:56 p.m. and 5:20 p.m.
Similarly, there are three runs in the opposite direction over the entire day. Appendix 2-0 has the bus
schedule and map. Without direct access to Fresno and a limited number of runs per day, the service is
at best inconvenient for other than discretionary travel.

There are two demand-response transit services that do not serve the Ranchos area. Dial-a-ride
service area covers the western portion of the County and only extends as far as the Madera Community
College on Avenue 12 just east of SR 99. The Eastern Madera County Senior Shuttle serves the
communities of Oakhurst, Coarsegold, Bass Lake and Ahwahnee, all of which are located several miles
north of the Ranchos.

2.4.4 Automobile Transportation

The lack of and convenience associated with transportation alternatives for residents of the
Ranchos contribute to a preponderant dependence on the automobile. The 2000 US Census indicates,
for instance, that the overwhelming majority of commute trips to work by Ranchos residents (96%) were
by the automobile, which was divided between drive alone (85%) and carpools (11%). No one used
public transportation to get to work. The only non-automobile mode choice was the 0.3 percent of
residents who walked to their jobs within the Ranchos. The remainder (4%) is accounted for by those
who worked at home. The remainder of the analysis therefore dwells on roadway transportation.
Alternatives are dealt with later on as part of proposals for improvement.

2.5 EXISTING TRAVEL VOLUMES

2.5.1 Travel Data for Existing Conditions

Travel data on “existing” (or most current) conditions were compiled from a variety of sources.
The study team conducted supplementary counts along Avenue 12 at its intersections with Road 34 1/2,
Road 35, Road 37 and Road 38 in mid July, 2009. Weekday, peak period travel conditions were captured
with counts from 7:00 a.m. to 9:00 a.m. and from 4:00 p.m. to 6:00 p.m. Other existing peak hour counts
for additional intersections are reported for September 2006 and January 2007 by TPG Consulting and
Fehr and Peers Consultants respectively. Detailed traffic count data are included in Appendix 2-1.

2.5.2 Daily Volumes along Avenue 12

Figure 2-3 shows average daily traffic (ADT) volumes by approach along Avenue 12, the primary
artery of focus in the study. The volumes reflect a heavier orientation of trips toward Fresno, which is
larger and closer to the Ranchos, than toward Madera, which is smaller and further away. Daily
directional volumes range from 5,300 vehicles on the west near SR 99 to 8,500 vehicles on the east near
SR 41. Daily, two-way volumes on the two-lane Avenue 12 therefore range between 11,300 near SR 99
to 15,500 near SR 41.

2.5.3 Peak Hour Volumes along Avenue 12

Figure 2-4 shows peak hour traffic volumes by approach along Avenue 12. Consistent with the
observations about the daily volumes, the peak directional flows reflect a dependence on neighboring
cities with heavier orientations of trips toward both Fresno and Madera in the morning and from these

23



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

cities in the afternoon peak periods. Peak hour directional volumes vary all along Avenue 12 from 225
vehicles to 735 vehicles. Two-way, peak hour volumes on Avenue 12 vary between 520 vehicles at Road
34% in the morning to 1,155 vehicles (that is, more than two times as much) at Frontage Road on the
east.

2.5.4 Comparative Peak Hour Volumes

To place the volume of traffic along Avenue 12 in context, its peak hour directional volumes are
compared with those on parallel east-west routes in the area. Figure 2-5 compares peak hour traffic
volumes by approach along Avenue 9, Avenue 12, Avenue 15 and SR 145. Looking at a screenline across
these routes through the middle of the Ranchos at Road 36 reveals that the two southern routes,
Avenue 12 and Avenue 9, are similarly and much more heavily used than the other parallel routes to the
north. Table 2-1 summarizes the two-way, peak hour mainline volumes along these parallel routes.
These findings are significant in light of the fact that most proposed new developments are centered on
Avenue 12 and to a smaller extent on Avenue 9. The significance will be reflected in the assignment of
trips to and from the development sites that is dealt with in subsequent tasks of this study.

Table 2-1: Comparative Two-way, Peak Hour Volumes on Parallel Routes

Location AM Peak Hour PM Peak Hour
SR 145 at Road 36 405 445
Avenue 15 at Road 36 270 275
Avenue 12 at Road 36 600 855
Avenue 9 at Road 36 660 770
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Figure 2-3: Average Daily Directional Volumes on Avenue 12
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Figure 2-4: Peak Hour Directional Volumes on Avenue 12
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Figure 2-5: Comparative Peak Hour Directional Volumes on Avenue 12 and Parallel Routes
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2.6 EXISTING LEVELS OF SERVICE

2.6.1 Definitions

The Highway Capacity Manual (2000) defines level of service (LOS) as use of “qualitative
measures that characterize operational conditions within a traffic stream and their perception by
motorists and passengers”. It is a similar perception that is held by community residents as traffic
volumes change along roadways in their neighborhoods. Such a perception about probable future
operating conditions is the impetus for proposals for bypasses and commercial area redevelopments in
the Ranchos. Six levels of service are defined for various types of transportation facilities. They are
designated by letters A through F with LOS A representing the best operating conditions and LOS F for
the worst.

2.6.2 Standards for Road Segments

The Madera County General Plan (adopted 1995) requires that level of service be measured for
roadway segments when conducting planning studies and that the minimum acceptable threshold is LOS
D. The levels of service for segments are to be based on traffic volumes per lane per hour. The County’s
table of level of service volumes is derived from the 1980 version of the Highway Capacity Manual. Table
2-2 shows the County’s threshold values for various levels of service.

Table 2-2: Madera County Level of Service Thresholds for Rural Road Segments

Level of Service Freeway Two-Lane Road Multi-Lane Road
(vehicles per hour (vehicles per hour per (vehicles per hour per

per lane) lane) lane)

A 700 120 470

B 1,100 240 945

C 1,550 395 1285

D 1,850 675 1585

E 2,000 1,145 1800

F 2,001+ 1,146+ 1801+

Sources: Madera County General Plan, 1995; adapted from 1980 Highway Capacity Manual and Chapters 3, 7 and 8
of the 1985 Highway Capacity Manual

2.6.3 Peak Hour LOS for Selected Road Segments

Matching the peak hour directional volumes (Figure 2-5) with the County standards (Table 2-2)
produces the levels of service results in Table 2-3. As shown, Avenue 12 and its parallel alternatives
operate at the acceptable LOS D or better under 2009 conditions. It is notable, however, that the
segment of Avenue 12 between Road 36 and SR 41 has high enough volumes during both morning and
afternoon peak hours to indicate the upper limit of LOS D. This suggests that inevitable additions to
future travel volumes through growth in either through traffic or new development traffic would result
in unacceptable levels of service. This justifies the need to plan for mitigation measures.
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Table 2-3: Road Segment Levels of Service

Segment West of Road 36 East of Road 36
Peak Hour Peak Hour
Route Volume Period* LOS Volume Period* LOS
SR 145 256 PM C 206 AM B
Avenue 15 140 AM B 141 PM B
Avenue 12 366 PM C 674 AM D
Avenue 9 332 PM C 438 PM D

! Period of the day during which the highest hourly link volume is recorded

2.6.4 Level of Service Criteria for Intersections

In a built-up area, the bottlenecks to traffic flow are typically at intersections, where conflicting
movements must be accommodated. The delay experienced by motorists in traversing intersections is
used to measure the levels of service. In the study network, there are both signalized and unsignalized
intersections. Thus two sets of level of service criteria are applied from the Highway Capacity Manual.

Traffic conditions were evaluated at signalized intersections using such characteristics as traffic
volumes, lane geometry and signal phasing to estimate the average control delay experienced by
motorists traveling through the intersections. Control delay is a combination of various delay
components that are associated with deceleration, acceleration, stopping and moving along in queue at
the intersection. Table 2-4 is a summary of the relationship between average control delay per vehicle
and LOS for signalized intersections.

Table 2-4: Level of Service Criteria for Signalized Intersections

Level of o Average Control Delay
Service Description Per Vehicle (Seconds)

Operations with very low delay occurring with favorable

A . <10.0
progression and/or short cycle lengths.

B Operatio.ns with low delay occurring with good >10.0 t6 20.0
progression and/or short cycle lengths.
Operations with average delays resulting from fair

C progression and/or longer cycle lengths. Individual cycle >20.0t0 35.0
failures begin to appear.
Operations with longer delays due to a combination of

D unfavorable progression, long cycle lengths, and/or high >35.0to0 55.0
volume-to-capacity (V/C) ratios. Many vehicles stop and
individual cycle failures are noticeable.
Operations with long delays indicating poor progression,

E long cycle lengths, and high V/C ratios. Individual cycle >55.0to 80.0
failures are frequent occurrences.
Operations with delays unacceptable to most drivers >80.0

F occurring due to over saturation, poor progression, or
very long cycle lengths.

Source: Transportation Research Board, Highway Capacity Manual, 2000
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Traffic conditions were evaluated at unsignalized intersections using average control delay per
vehicle for each movement that must yield right-of-way to others. At two-way stop-controlled
intersections, control delay is calculated as an average for the entire intersection and for each
controlled, side-street movement and the left-turn movement from the major street. For controlled
approaches on a single lane, the delay is computed as the average of all movements in that lane. At
four-way stop-controlled intersections, LOS is based on the average delay experienced on all
approaches. Table 2-5 is a summary of the relationship between average control delay per vehicle and
LOS for signalized intersections.

Table 2-5: Level of Service Criteria for Unsignalized Intersections

v o
Service

A Little or no delays <10.0

B Short delays >10.0to 15.0

C Average delays >15.0t0 25.0

D Long delays >25.0t0 35.0

E Very long delays >35.0t0 50.0

E Extreme levels of delay that are generally 5 50.0

unacceptable to motorists

Source: Transportation Research Board, Highway Capacity Manual, 2000

2.6.5 Peak Hour LOS for Intersections

All level of service calculations were conducted with version 6.0 of the Synchro software, which
applies the methods of the Highway Capacity Manual. Figure 2-6 and Figure 2-7 show existing geometric
configurations and turning volume counts respectively on Avenue 12. Additional traffic count data for
other intersections in the study network are included in Appendix 2-1. Results of level of service
analyses are shown in Table 2-6. Additional details are included in Appendix 2-2. Under existing
conditions, levels of service are generally acceptable at key intersections on the primary east-west
routes. The notable exception is the intersection of Avenue 12 at SR 41 during the afternoon peak hour
when motorists experience LOS F.

A close look at detailed results in Appendix 2-2 reveals that for the most part, the intersections
along Avenue 12 depict LOS “A” for the eastbound and westbound approaches. This is a reasonable
result because the eastbound and westbound traffic neither faces stop signs nor traffic signals except
for the signalized intersections at Roads 36 and SR 41. The northbound and southbound LOS results vary
from good to poor depending on the traffic volume and delay on the approaches.
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Table 2-6: Comparative Intersection Levels of Service

AM Peak Hour

PM Peak Hour

Average Average
Type of Delay Delay
Intersection Control LOS (seconds) LOS (seconds)
SR 145/Road 36 SSSC A 2 A 1
SR 145/SR 41 Signal B 18 D 26
Avenue 15/Road 36 SSSC B 12 A 8
Avenue 15/SR 41 SSSC A 2 A 7
Avenue 12/Road 36 Signal B 15 B 15
Avenue 12/Road 36 NB | Signal D 39 D 30
Avenue 12/Road 36 SB | Signal D 27 D 33
Avenue 12/SR 41 Signal D 26 F 61
Avenue 9/Road 36 SSSC A 3 A 2
Children’s Blvd at SR 41 SB
Ramps Signal A 3 A 4

SSSC — Side street stop controlled
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Figure 2-6: Intersection Lane Configurations along Avenue 12
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Figure 2-7: Peak Hour Turning Volumes along Avenue 12
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3.0 Roadway Improvement Proposals

3.1 MADERA COUNTY TRANSPORTATION PLAN

The Madera County 2007 Regional Transportation Plan (RTP) includes several roadway
improvement proposals that are targeted to be implemented by 2030. Transportation Planning Studies
for projects in the County assumed these improvements to be in place. Prominent among these
proposals is the widening of Avenue 12 to four lanes. Appendix 3-1 has the list of improvements in the

Plan. Key improvements to affect the Avenue 12 Study area are summarized in Table 3-1.

Table 3-1: Roadway Improvement Proposal in Avenue 12 Study Area

Map Route Project Limits Description
ID

2 SR 99 Ave 12 Interchange Reconstruct Interchange

9 SR 99 SR 145 Interchange Reconstruct Interchange

28 CHILDREN'S BLVD Road 401/2 to Peck Blvd Widen to 6 Lanes

29 CHILDREN'S BLVD SR 41 NB ramps to Peck Blvd Widen to 8 lanes

30 CHILDREN'S BLVD SR 41 to Lanes Bridge Widen to 8 lanes

31 AVE 12 SR 41 to North Rio Mesa Blvd Widen to 6 Lanes

32 AVE 10 Road 401/2 to SR 41 Widen to 4 Lanes

33 LANES BRIDGE At Children's Blvd Widen to 6 Lanes

34 CHILDREN'S BLVD Between SR 41 Ramps Widen to 6 Lanes

35 N. RIO MESA Rio Mesa Blvd to Avenue 15 @ SR 41 | Widen to 4 Lanes

36 ROAD 301/2 Ave 12 to Avenue 13 Widen to 4 Lanes

37 41 NB on ramp/SR 41 @ Children's Blvd | Widen to 2 lanes

38 41 Madera County line to Avenue 10 Widen to 6 Lanes

39 4 lane freeway and Interchange
41 Ave 10 to Avenue 12 at Avenue 12

40 41 SR 145 to Road 200 Construct passing lanes

41 Road 420 to SR 49 South of
41 Oakhurst Widen to 4 Lanes

42 AVE 12 Road 38 to SR 41 Widen to 4 Lanes

43 ROAD 29 Olive to Avenue 13 Widen to 4 Lanes

44 AVE 12 SR 99 to Road 32 Widen to 4 Lanes

45 Widen to 4 Lanes and
ROAD 29 Avenue 12 to Avenue 13 realignment

3.2 RIO MESA AREA PLAN

The Rio Mesa Area Plan (RMAP) was prepared in 2007 and used the County’s travel demand
model, which assumed the proposed improvements in the RTP to be in place. Additional network
improvements are envisioned to address existing deficiencies and support land development proposals
in the RMAP area. These improvements were applied in the Tesoro Viejo Circulation Plan in a cumulative
list of roadway and intersection improvement projects that would satisfy LOS D (or better). The list is
included in Appendix 3-2. It served as a base projects list later on when traffic assignment was done.
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4.0 Madera County Travel Model

4.1 BASE YEAR MODEL

The Madera County Transportation Commission maintains a regional travel demand forecasting
model for county-wide and large scale transportation planning projects. The model was calibrated in
2001 for a 2000 base year and was adopted in 2002. The calibrated model includes trip generation rates
applicable to three geographic areas in Madera County: (a) urban areas; (b) rural areas; and (c) foothills
and mountain areas. The Avenue 12 study area lies within the urban area designation.

For each type of geographic designation, the model has daily trip rates for four primary trip
purposes: (a) home-based work; (b) home-based shopping; (c) home-based other; and (d) non home-
based. Residential trips are referred to as “productions”; employment trips are referred to as
“attractions”. Table 4-1 shows the County’s trip generation rates for urban areas. Because trips are
forecast for daily travel, peak hour trips are derived as proportions of daily trips.

Table 4-1: Trip Generation Rates for Urban Areas in Madera County

Trip Productions

Land use Units Home-Work | Home-Shop | Home-Other | Non-Home! Total 2
single Family | DWelling 2.574 1.430 3.875 2.903 7875
Units
Multi-Family | DWelling 1.860 1.144 1.573 1.502 4577
Units
Land use Units Home-Work | Home-Shop | Home-Other Non-Home Total®
Retail Employment 3.773 5.600 4.675 8.023 30.094
Office Employment 2.772 1.360 1.232 6.596
Industrial Employment 2.772 0.510 0.308 3.898
Other Employment 2.310 1.360 1.232 6.134
Government Employment 1.232 0.187 0.169 1.757
Education Employment 1.694 6.290 2.310 12.604
Notes:

! Used for control total only.
2. Non-home based trips not included in total.

* Total includes Non-home based trips x 2 to account for Non-Home based reallocation to non-home uses.

Source: Madera County, Travel Forecasting Model Documentation and User Manual, Table 11, August 27, 2001.

4.2 MODEL ACCURACY

4.2.1 Modeling and Forecast Refinement
The County model applies the traditional four-step process, which includes trip generation, trip
distribution, mode choice and assignment. As is typical with such modeling procedure, a refinement
process is necessary to produce facility-specific or small area forecasts.
The County model has a separate module to refine initial, assigned trips by further adjusting
link-specific forecast volumes. The purpose of the adjustments is to correct for residual errors in model

35



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

calibration. The post-processor also calculates service levels for roadway segments. Service levels are
based on volume-to-capacity (V/C) ratios that correspond to various levels of service. Level of service
thresholds are based directly on the capacity threshold standards of the County (Table 2-2). Table 4-2
shows resultant V/C ratios for various types of highway facilities.

Table 4-2: Volume to Capacity Ratios and Levels of Service by Type of Facility

Level of Two-Lane Rural Multi-lane Rural

Service Freeways Highways Highways Urban Streets
A 0.35 0.10 0.26 0.60
B 0.55 0.21 0.53 0.70
C 0.78 0.34 0.71 0.80
D 0.93 0.59 0.88 0.90
E 1.00 1.00 1.00 1.00
F 1.01+ 1.01+ 1.01+ 1.01+

4.2.2 Model Calibration

The model calibration process involved adjustments to model parameters to derive estimates
that are comparable to observed 2000 average daily traffic (ADT) volumes. Observed and forecast
volumes were compared across 10 screenlines and one cordon line in the County for validation. The
screenlines were selected to be “both representative and comprehensive in their coverage of travel
within the County”. The goal of the calibration process was to bring estimates of the screenlines to
within 10 percent of observed volumes. While the calibration process improved the conformance of
model output with observed volumes, it was not possible to achieve the 10 percent goal for several
screenlines. The overall county-wide total for the screenlines fell within less than 1 percent, indicating
that overall trip generating characteristics and through trip characteristics were well represented. Figure
4-1 shows the model validation results included in the model documentation.

4.2.3 Model Accuracy in Study Area

A close look at model accuracy for specific roadways reveals more dramatic deviations of model data
from observed data. In the Avenue 12 Study area, deviations are moderate. Avenue 12, for instance
shows a 13.5 percent under-estimation of trips by the model whereas SR 41 and SR 99 show fairly
accurate results. Figure 4-2 shows the model validation results included in the model documentation for
roadways in the study area.
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Figure 4-1: Base Year Model Validation Results

Table 16
Calibration Spreadsheet
Observed vs. Modeled 2000 Data
Countywide Summary

Obsenved Volume Modeled Yolume Total Varistion

Modal -

Summary Morthbourd [Scuthbound |MNorthbound  |Southbound [Observed  |ModeliObserved
Screenbne 1. South of Avenue 25 30,560 30,560 26,360 26,451 (&,309) -13.59%
Screenline 2) Nerth of Avenue 15 1/2
& Cleveland Avanue 51,037 61,037 58,984 58,058 (14,0313 -3.30%
Screenling 3: Morth of Avenue 7 44 171 44 171 46,745 45,498 4,901 5.55%
Soreenling 4. Fast of Road § 8,562 8,562 7,085 7,254 (2,785) ~16.26%
Sereenling 5 East of D Strest /3,785 653,789 70LBE5 75,365 18,612 14.598%
Soresnling 6. West of SR 41 19,986 19,986 17,195 17,237 {5 560) =13.90%
Sereenling 7. Foothills 7,908 7,908 7,208 7205 {1,405) -8.88%
Secreanline 8 Morth of Olive/City of
Madera N 53,8688 53,688 52,229 51,910 {3,637} -3.37%
Screanling @ North of Sunsetiath
Street - City of Madeara 56,813 56,613 50,578 50,650 {12,398} -10.81%
Screenline 10: East of Gateway
Drive - City of Madera 32,124 22124 29,570 28,326 {5,352) -8.33%
Cordon 1: Around Downtown Madera | 52 484 52,484 60,034 60033 15,099 14,38%
Total 431,332 431,332 426 811 430, 988 {4 BES) <0.56%

Figure 4-2: Base Year Model Validation Results for Key Roadways in Study Network

Table 22
Calibration Spreadsheet
Observed vs. Modeled 2000 Data
Screenline 6: West of SR 41
Cbsarved Volume Modeled Volume Total Variation
Model -

Northbound {Southbound [Northbound |Southbound |Observed Model/Observed
SR 49 4250 4250 3343 3343 (1,8141) -21.31%
Road 416 2567 2567 1859 1862 (1,413) -27.52%
Road 408 o 46| 46 0 0 (92) -100.00%
SR 145 1775 1775 1758 1755 (37) -1.04%
Avenue 15 1236 0 1236 954 850 (568) -22.98%
Avenue 12 5254 5254 4480 4515 (1,413) -13.45%
Avenue 10 4868 4868 4801 4712 (223) -2.29%
Total 19996 19998 17195 17237 (5,560) -13.90%
Tablc 19
Calibration Spreadsheet
Observed vs. Modeled 2000 Data
Screenline 3: North of Avenue 7

Observad Volume Modeled Volume Total Variation
Model -

Northbound |[Southbound [Naorthbound |[Southbaund [Observed Model/Observed
Road @ 360 360 249 242 (229) -31.81%
Fircbaugh Blvd. 920 920 599 703 {438) -23.80%
Read 23 331 331 378 379 95 14.35%
SH 145 2630 2650 4112 4055 2,887 54.09%
SR 99 25800 25500 268721 28594 2,315 4.54%
Road35 60| 60| 977 67| 624  4727%
SR 41 13750 13780 13609 13558 (333) -1.21%
Total | 44171 44171 45745 46498 4,901 5.55%
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4.3 BASELINE STUDY AREA MODEL

4.3.1 The 2030 Rio Mesa Model

The "Rio Mesa Model" was created in 2007 from the base year model parameters and future
land use and socio-economic information to forecast trips in the general vicinity of the Avenue 12 study
area. The Rio Mesa model was developed as a cumulative land use scenario that reflects the full build-
out of (a) proposed housing and commercial developments and (b) proposed road improvements in the
Rio Mesa study area by 2025. The Cumulative Rio Mesa Model was then modified to forecast for a 2030
horizon year. This model is considered the baseline model for the Avenue 12 study.

4.3.2 Land Use Assumptions in the Rio Mesa Model

There were thirteen development proposals in the Rio Mesa model. Together they add up to
33,998 dwelling units and 35,690 job opportunities. Appendix 4-1 identifies individual development
proposals and sizes. As shown later in Chapter 5, many of these proposals were no longer active by the
time of the Avenue 12 study. This could necessitate refinements to the trip forecasts to match the most
current list of development proposals.

4.3.3 Infrastructure Improvement Assumptions in the Rio Mesa Model

The Rio Mesa model included a list of fiscally constrained, capacity increasing candidate projects
envisioned to be implemented through the year 2030. This list of transportation improvements remain
in the analysis for the Avenue 12 Enhancement Project. They were identified in Chapter 3. Figure 4-3
shows the general coverage area of the Rio Mesa Model with proposed roadway improvements.

4.3.4 Projected Baseline Future Trips (Rio Mesa Model)

The Rio Mesa Model produced projected trips assuming proposed new developments at the
time were implemented. Table 4-3 compares the existing and projected “cumulative” volumes on
Avenue 12. Additional details on the cumulative volumes are presented in Appendix 4-2. Projections
suggest that daily traffic volumes on Avenue 12 could triple near SR 41, double toward the western part
of the Ranchos and grow by more than 50 percent near SR 99. Base year model accuracy and projected
growth near certain key intersections are shown in Figure 4-4 with additional details in Appendix 4-2.

Table 4-3: Existing vs. Projected ADT Growth on Avenue 12

Location: | East of Road 29 East of Road 36 West of SR 41
Existing 2007 ADT 11,300 13,650 15,500
Model Projected 2025 ADT 16,000 26,000 40,000
Percent Growth (2007 to 2025) +55% +91% +194%
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Figure 4-3: Study Area and Roadway Improvements in the Rio Mesa Model
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Figure 4-4: Accuracy of Rio Mesa Model in the Vicinity of Key Intersections
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4.3.5 2025 Baseline Future Trips (Rio Mesa Model plus Development Impact Studies)

Two development Impact studies applied the Rio Mesa Model output in projecting future peak
hour turning movement counts at certain major intersections in the study network. First the Tesoro
Viejo Impact Analysis (November 2007) applied the Rio Mesa Model. Then the Gunner Ranch West
Impact Analysis (February 2009) pivoted off the 2007 study. Both studies covered the same key
intersections and used the same turning volumes for “existing conditions” within the Avenue 12 study
network. The latest available “future” projections, therefore, are the peak hour turning volumes in the
2009 study shown on Figure 4-5. These are considered the baseline future volumes in this Avenue 12
study

4.3.6 2025 Baseline Future Levels of Service (Rio Mesa Model plus Impact Studies)

Projected levels of service for key intersections suggest very poor operating conditions across
the board by 2025. Despite the fact that very little of new development trips from the Tesoro Viejo and
Gunner Ranch West developments were assigned onto Avenue 12, the route indicates LOS F at all major
intersections analyzed except at Road 36. Results are extracted for Avenue 12 and included in Figure 4-
6. Additional details are included in Appendix 4-2. It is worth noting that trips associated with many of
the newly updated development proposals presented in the next section are not included in these
existing impact studies. These new trips are likely to use Avenue 12 making for poorer operating
conditions than so far projected. Figure 4-7 is a comparative summary of peak hour (AM/PM) directional
volumes side-by-side for (a) existing 2007, (b) Tesoro 2025 and (c) Gunner 2025. The numbers reveal
that the two studies assigned new trips north-south along SR 41, but largely ignored assignments east-
west along Avenue 12; the Gunner West study made an attempt and showed significantly increased
volumes on the east-west approaches of Avenue 12 at SR 41, but did not carry the numbers through
westward.

4.4 CHANGES IN LAND USE PROPOSALS

To determine the continued applicability of the baseline model, development proposals
assumed in the Rio Mesa Model were compared with the most current set of development proposals as
of August, 2009. Table 4-4 summarizes the differences. The comparison reveals that there are significant
increases in both the number of dwelling units and employment by approximately 40 percent. This
change needs to be accounted for in the future numbers and impacts of trips anticipated in the study
area. Appendix 4-1 has additional details on land use changes. Besides the change in quantity of
developments, there were also changes in the locations of developments, a factor that influences travel
patterns and impacts.

Table 4-4: Differences in land Use Proposals

Dwelling Units Employment
Rio Mesa Model 33,998 35,690
Development Proposal (August 2009) 47,800 48,830
Net Change from Rio Mesa model 13,802 13,140
Percent Change from Rio Mesa model 41% 37%

Figure 4-5: Baseline 2025 Peak Hour Turning Volumes at Key Intersections
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Figure 4-6: Baseline 2025 Peak Hour Intersection Levels of Service along Avenue 12

CUMULATIVE | CUMULATIVE | CUMULATIVE | CUMULATIVE | CUMULATIVE
INTERSECTION PEAK 2010 WITH 2015 WITH 2020 WITH 2025 WITHOUT 2025 WITH
HOUR PROJECT PROJECT PROJECT PROJECT PROJECT
DELAY | LOS | DELAY | LOS | DELAY | LOS | DELAY | LOS | DELAY | LOS
22 Randall Way / Goodwin Way AM 9.3 A 15.2 C 21.0 c 0.0 A 231 C
FM 0.4 A 11.3 B 11.9 B 8.9 A 12.2 B
23 Avenue 11/ West Frontage Road (Old SR 41} aM 9.0 A 9.2 A 9.4 A 2.1 A 9.4 A
= FM 11.2 B 12.0 B 12.6 B 11.0 B 13.0 B
24 |Golden State Dr/ SR 99 SB Ramps A | =500%] P |=s00@| F 50. F |=800™] F [=800"] F
P | =500%] F* |=500%| F |=50 F 55.3 E §g1.3"] E
s Avenue 12 / Golden State Dr " AM 419 ] 65.3 E =80.0 F =80.0 F =80.0 F
PM 475 ] =80.0 F =80.0 F =80.0 F =30.0 F
26 Avenue 12 / SR 99 NB Ramps ' AM 267 C 74.2 E =30.0 F =80.0 F =30.0 F
FM 257 C =80.0 F =30.0 F =80.0 F =30.0 F
e Avenue 12 / Road 29 AM N ] =80.0 F =80.0 F 80.0 F =30.0 F
FM 624 E =20.0 F =30.0 F =20.0 F =20.0 F
28 Avenue 12 / Road 36 ' AM 2689 C 28.5 C 318 C 34.1 C 342 C
PM 272 C 20.1 C 307 C 331 C 333 C
29 Avenue 12 / Root Creek Parkway East ' AM 359 D =80.0 F =30.0 F >80.0 F =30.0 F
FM 209 C =80.0 F =30.0 F =80.0 F =30.0 F
30 Avenue 12 / Root Creek Parkway West /" AM 299 C 51.9 E =30.0 F =80.0 F =30.0 F
FM 313 C =80.0 F =30.0 F =80.0 F =30.0 F
A Avenue 12/ West Frontage Road (Old SR 41)|  AM =50 =50.0 F =50.0 F =50.0 F =50.0
@ PM =50 =50.0 F =50.0 =50.0 F =50.0
2 Avenue 15/ SR 41 SB Ramps " AM 20.2 C 55.0 ] =80.0 F =30.0 F
FM 22.9 C =30.0 F =80.0 F =30.0 F
33 Avenue 15/ SR 41 NB Ramps "/ AM =80.0 F =30.0 F =80.0 F =30.0 F
FM =80.0 F =30.0 F =80.0 F =30.0 F
34 Avenue 10/ Road 40 12 @ AM 5 B =50.0 F =50.0 F =50.0 F =50.0 F
PM 5.1 C =50.0 F =50.0 F =50.0 F =50.0 F
il Avenue 10/ Lane's Bridge Dr'® AM 10.7 B 222 C =60.0 F =50.0 F =a0.0 F
FM 12.3 E 381 E =50.0 F =50.0 F =50.0 F
36 Children's Blvd / Crocket Way ! AM =50.0 F* =50.0 F =50.0 F 147 B =50.0 F
FM 301 o* =50.0 F =50.0 F 11.7 B =50.0 F
DELAY is measured in seconds.
LOS = Level of Senvice
For unsignalized two-way stop controlled intersections, the delay refers to the worst-case movement.
* Does not meet signal warranis.
Inlerseclion dees exisl durning his scenno.
(1) signalized intersection
(2) unsignalized wo-way stop confrolled intersection
(3) unsignalized all-way stop confrolled intersection

Source: Gunner Ranch West Traffic Impact Study, 2009 Table 3-3: Intersection Operations

4.5 RECOMMENDED DIRECTION FOR THE ANALYSIS

The changes in quantity and locations of developments suggested the need to update future travel
projections for the Avenue 12 study. This constituted the primary focus of tasks in the next phase of the

project.
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Figure 4-7: Comparative Summary of Existing and 2025 Peak Hour (AM/PM) Directional Volumes
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5.0 Land Development Proposals & Trips

5.1 NEW DEVELOPMENTS AND MAGNITUDE

The Avenue 12 Enhancement project took a comprehensive look at all developments likely to
impact travel in the southeastern Madera County area. Figure 1-2 and 5-1 identify the individual
locations of various developments. Thirteen development proposals were active in August 2009. They
include the following:

1.

O NOU R WN

e el
w N - O

Center Point Industrial Park

Gateway Village

Gunner Ranch

Liberty Groves

Madera State Center Community College Specific Plan
Morgan

New English Ranchos

North Fork Village

Orchard Park

. San Joaquin River Ranch
. Silverdust

. Tatham

. Tesoro Viejo

Residential developments range in size from 363 units (Orchard Park) to 15,405 units (San
Joaquin River Ranch). Commercial developments range in size from 63 acres (Silverdust) to 268 acres
(Center Point Industrial Park). The development proposals together add up to more than 47,000
dwelling units and approximately 17 million square feet of commercial development. Table 5-1 is a
summary of development quantities by land use type. Details of individual proposals are included in
Appendix 5-1.

Table 5-1: Summary of Development Proposals for Avenue 12 Study Area

Land Use Quantity Unit

Residential 47,470 | Dwelling Units

Commercial Office 9,116,000 | Gross Square Feet

Shopping 1,133,000 | Gross Square Feet

Light Industry 5,338,000 | Gross Square Feet

Mixed Use 2,050,000 | Gross Square Feet

Mixed Use 132 | Acres

Industrial Park 331 | Acres
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Figure 5-1: Development Proposals (Summer 2009)
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5.2 TRIP GENERATION

To demonstrate the potential traffic impacts of all the proposed developments, trips were
generated for daily and peak hours of the day using equations in the 8th Edition (2008) of the ITE Trip
Generation Manual. Results are summarized in Table 5-2. Appendix 5-2 contains details of land uses,
associated trip rates, equations and trip calculations. The development proposals together are projected
to add approximately 430,600 new trips each day to area roadways. During peak periods, between
40,000 and 50,000 projected new trips could occur per hour.

Table 5-2: Summary of Trip Generation by New Developments

Trip Generation

Land Use Daily Trips AM Peak Hour | PM Peak Hour

Residential 277,382 21,203 25,899
Commercial Office 52,627 8,241 10,446
Shopping 32,891 645 3,234
Industrial 56,631 7,897 8,912
Mixed Use 11,068 1,570 1,776
Total 430,599 39,556 50,267

5.3 POTENTIAL IMPACTS AND IMPLICATIONS

It is apparent that the magnitude of proposed new developments in the study area is enormous
when looked at together. Similarly, the projected volume of associated new trips is high. At existing
levels of over-dependence on the automobile, projected new trips are the approximate equivalence of
twenty freeway lanes or forty rural two-lane highways. Table 5-3 illustrates the approximate
equivalences in numbers of lanes by facility type, using the County’s capacity rates. To put the enormity
of the impacts in perspective, Avenue 9, Avenue 12, Avenue 15, SR 145 and SR 41 combined have
roughly 12 lanes in the project area. If the number of lanes were doubled on all these key routes, it
would result in 24 lanes. The situation would be much more complicated since proposed developments
are not evenly distributed along these key roadways. With the centering of many developments on
Avenue 12, it could be disproportionately impacted. This possibility is further investigated with the
analysis of trip distribution and assignment in the next phase of the project.

Table 5-3: Equivalent Impacts of New Development Trips

Equivalent Number of Lanes Required
Capacity
Facility Type (vehicles per lane) AM Peak Hour PM Peak Hour
Freeway 2000 20 25
Multilane Highway 1800 22 28
Two-lane Highway 1145 35 44
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5.4 ADJUSTMENTS TO TRIP GENERATION

This phase of the transportation study focused, for the most part, on methods, procedures and
results of the four-step transportation planning process. Initial trip generation was presented in the
previous section, but the initial volumes were adjusted for “capture” before the trip distribution and trip
assignments tasks. Mode choice is skipped as vehicle trips were generated from the onset. Because of
the mixture of residential and commercial uses in proposed developments, some of the trips would be
captured on site or from motorists already on the roadways as explained in the following subsections.

5.4.1 Explanation of Capture Statistics Applied

Trips generated according to rates published by the Institute of Transportation Engineers (ITE)
are further adjusted for “capture”. A 50 percent on-site capture rate is used for reduction in retail
patronage that would come from a mixed use site itself. Ultimately, it is the type of uses on site that
would determine the percentage of patronage from the site. The Madera County Planning office can
insist during the development review and approval process on the inclusion of commercial uses that
residents are likely to frequent in order to achieve high onsite capture.

Data on pass-by capture show a range of 34 percent to 62 percent for a not so well defined
future. Which statistic would most closely represent the ideas being tossed around for developments in
the Madera Ranchos area? Assuming 60% pass-by capture is tantamount to a scenario of heavy highway
and local-serving commercial use as one cannot truly predict what the outcome will be. But the County
can insist on approaching the target set by the scenario during the development review and approval
process. Indeed since the cities of Madera and Fresno are more than abundantly served with
commercial establishments, highway and local serving commercial are the most feasible options for the
Ranchos area. Expect few people to leave Madera City or Fresno purposely to shop in the Ranchos area
unless they are already traveling through the Ranchos area.

By way of illustration, if a mixed use development is estimated according to ITE rates to
nominally generate 100 retail vehicle trips during the peak hour, 50 percent of the patronage will come
from the mixed-use site itself (on-site capture). That means 50 vehicle trips would come from outside
the site. However, 60 percent of the trips from outside are already on the highway. So 50 vehicle trips
would enter the site, but only 20 trips would be newly generated while 30 trips would come from
vehicles already on the roadway. Appendix 7-1 has further details on the justification backing up the
adjustments to trips.

5.4.2 Details of Capture Statistics Applied

Specific capture rates applied are presented at the beginning of Chapter 7.0 on Trip Assignment.
It is the adjusted trips that are assigned to assess the impact of proposed developments on the area
road network.
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6.0 Trip Distribution

6.1 GRAVITY MODEL: BASIS OF TRIP DISTRIBUTION

Trip distribution in the four-step travel analysis process is based on the Gravity Model.
This model is the basis of trip distribution in the Madera County Travel Demand Forecasting
process. It also forms the basis of the trip distribution applied in the manual trip assignment
used in this project. The model determines the number of trips from an origin to a destination
to be directly proportional to the level of attraction at the destination and inversely
proportional to the spatial separation between them. Accessibility to employment of all types is
a surrogate for what attracts people to activities of various types. For instance, the number of
jobs in retail at a location relates to the number of workers and the number of shoppers who
visit that location.

6.2 TRIP DISTRIBUTION IMPLICIT IN 2006 CENSUS LEHD DATA

To determine the attractiveness of activity centers in the Madera Ranchos area to
proposed new developments, we looked at the existing level of attractiveness of these centers
to Ranchos workers. We used the Longitudinal Employment and Household Dynamics (LEHD)
data from the US Bureau of Census. The data shows quantities and percentages of workers who
travel to such area centers as the City of Madera, the City of Fresno, Madera Acres, points north
toward Yosemite and points southwest beyond Fresno, among others. Table 6-1 shows the
proportional distribution of trips to these areas according to the LEHD data. See Appendix 6-1
for further details.

Table 6-1: Proportional Distribution of Ranchos Workers to Area Activity Centers

Direction & Location of Activities Proportion of Workers

North of Ranchos: Madera County and beyond 52%

City of Madera | 30%

Yosemite area and points to the north | 16%

Madera Ranchos | 3%

“Other” | 3%

South of Ranchos: Fresno County and beyond 43%

City of Fresno | 26%

Other southern points | 17%

“Other” places 5%

Total 100%

Source: US Bureau of Census, Longitudinal Employment and Household Dynamics (LEHD), 2006
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6.3 VALIDATION WITH 2007 PEAK HOUR CORDON COUNTS

The trip distribution percentages implicit in the distribution of work locations is validated
with available counts of traffic volumes that go across a cordon created around the study
network. The cordon results in four major entry and exit points to the study area: northwest,
southwest, northeast and southeast. All destinations are accessible via these entry and exit
points. Peak period counts are used in the validation for the following reasons:

1. The distribution of work locations related to work trips that are primarily peak period

phenomena.

2. The manual trip assignments to which the distributions will be applied are peak hour

trips.

Table 6-2 compares the distribution implicit in the census data and those reflected by
cordon counts. Additional details are in Appendix 6-2 and 6-3. First the data shows similarity
between morning peak and afternoon peak distributions. Secondly, the cordon and census
distributions track each other well. Differences may be accounted for by two key factors:

1. Cordon distributions include “through trips” while census distributions only consider

those who travel from the Ranchos.

2. Census distribution includes trips that are “internal”, that is, they originate and end

within the Ranchos while cordon distributions do not include these.

Table 6-2: Comparison of Directional Distributions from Census and Cordon Counts

Tesoro Viejo
Direction AM PM Census Study

Northwest (toward Madera) 24% 26% 30% 13%
Southwest (beyond Fresno) 16% 11% 17% 0%
Northeast (toward Yosemite) 28% 27% 16% 5%
Southeast (toward Fresno) 32% 37% 26% 25%
“Other” Internal -- -- 11% 57%
Total 100% 100% 100% 100%

An additional comparison is made with the directional distribution of trips used in the Tesoro
Viejo Traffic Impact Study. It shows a wide diversion from the distributions indicated by both the cordon
counts and census data. The most noticeable point of deviation is the assumption that nearly 60% of
trips will originate and end within the study area. Additional details on the Tesoro Viejo Study are
included in Appendix 6-4.

6.4 DERIVATION OF DIRECTIONAL DISTRIBUTIONS

6.4.1 Status Quo

The directional trip distributions were derived from a three-step process. First, the
morning and evening peak hour cordon distributions were combined into an average cordon
distribution. Then the percentages were adjusted to reflect the portion of “internal” trips.
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Finally the adjusted cordon distributions were combined with those reflected in the census
data. The resulting directional distribution of trips captures what is reflected by the two sets of
data (cordon and census) and is shown in Table 6-3 and Figure 6-1. But these directional
distributions reflect the status quo, that is, development in the area is predominantly
residential with opportunities for other activities mostly elsewhere.

Table 6-3: Directional Distributions derived from Census and Cordon Counts

AM PM AM/PM Average
Cordon Cordon Average Adjusted Census Census/
Direction Count Count AM/PM for Internal (LEHD) Cordon
Northwest
(toward
Madera) 24% 26% 25% 24% 30% 27%
Southwest
(beyond
Fresno) 16% 11% 13% 13% 17% 15%
Northeast
(toward
Yosemite) 28% 27% 27% 26% 16% 21%
Southeast
(toward
Fresno) 32% 37% 35% 34% 26% 30%
“Other”
Internal -- -- -- 3% 11% 7%
Total 100% 100% 100% 100% 100% 100%
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Figure 6-1: Directional Distributions at Entry/Exit Points (Status Quo)
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6.4.2 Jobs-Housing Balance Scenario

The County of Madera is adopting the policy of requiring new planned unit
developments to demonstrate a balance between jobs and housing as part of the plan approval
process. The latest collection of development proposals (summer 2009), for instance, indicate
48,000 jobs for approximately equal number of housing units. Under this policy, adjustments
were made to the trips from Trip Generation Analysis before assignment. For the remaining
trips going out of the study area, the status quo directional distributions would apply.
Conceptually, one can also estimate very roughly that the directional distributions would
reduce by roughly half as shown in Appendix 6-4b.
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7.0 Trip Assighment

7.1 TRIP ASSIGNMENT METHODOLOGY

This chapter outlines the methodology, basis and results of manual trip assignments for the Avenue
12 and the Southeast Madera Area. The methods are applied to morning (AM) and afternoon (PM) peak
hour travel. The following paragraphs and subsections outline the principles followed and the analytic
steps taken in this phase of the transportation analysis.
A. Adjust trip generation calculations for mixed-use and retail land uses
For land uses that have mixed use original trip generation is reduced as follows:
i In a mixed-use development, 50% of retail patronage is from onsite capture. Therefore only
50% of retail patronage constitutes external trips. Reduce unadjusted rates to 50%.
ii. For retail uses in general, 60% of external trips are pass-by trips. Therefore only 40% of
external retail trips are new trips. Reduce unadjusted rates to 40%
B. Calculate number of IN/OUT trips for trips generated following adjustments
i Apply the IN/OUT percentages from ITE to appropriate land uses.
ii. For each land use type and development proposal, split the trip results from step (A) into
the IN/OUT percentages.
C. Create table of IN/OUT trips by directional distribution (NW, NE, SW, SE)
i For each development proposal, add up all trips IN separate and all trips OUT separate for
the particular peak hour.
ii. Now divide the totaled trips by directional distributions that were previously developed
under Trip Distribution. See Table 7-1 and Figure 7-1:
D. Assign trips in table to network between development site and external cordon
For each of the proposed development sites, assignment tables are created to look somewhat
like Table 7-1. Trips in the last row (total) are assigned to the network

Table 7-1: Sample Trip Assignment Table

; 27% Northwest 15% Southwest 21% Northeast 30% Southeast 7% Internal
Al Pea IN ouT IN ouT IN ouT IN ouT IN ouT
Residential
Office
Retail
TOTAL

7.2 BASIS OF TRIP ASSIGNMENT

Trip assignment in the four-step travel analysis process is based initially on all or nothing
assumption of trips taking the shortest travel time path between origins and destinations.
Origins and destinations are the entry/exit points on the study area cordon identified during
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trip distribution (see Figure 6-1) and the locations of various proposed developments (See
Figure 7-1). Note that most proposed new developments are centered on Avenue 12.

7.3 RESULTS OF INITIAL TRIP ASSIGNMENT

The initial set of trip assignments assumes motorists will use the shortest travel time path
between origins and destinations regardless of capacity. Results indicate enormous increase in peak
period traffic flow if all developments are implemented as proposed (see Figure 7-2). The trips assigned
were adjusted for onsite capture for mixed use developments and pass-by capture for retail
developments. Yet trip volumes on Avenue 12 are very high during peak hours. Even four lanes on
Avenue 12 could not accommodate peak hour volumes. Initial projected peak directional volumes can
reach 5500 vehicles per hour.

7.4 REFINEMENTS TO TRIP ASSIGNMENT

New assignments were performed, in which travelers would use available back roads and
redistribute through the network to achieve a balanced or equilibrium flow. The new set of assignments
assumed the following geometric improvements (see Figure 7-3):

1. 4 lanes on each of major east-west routes (i.e. Avenue 9. and Avenue 12) as included in the

financially constrained transportation improvement plan (TIP) for the area.
2. Other east-west routes (i.e. Avenue 15 and SR 145) would remain two-lane roads

3. 4 lanes on selected north-south roads (Road 33%, Road 36, and Road 39 %) that are deemed
necessary to provide interconnection with the east-west avenues.

4. Extension of the selected north-south roads to connect with all the east-west avenues.

5. 4 lanes on SR 41 with interchange at Avenue 12 (that has two intersections for turning
movements) as included in the financially constrained TIP.

The reassignment of trips is based on the concept that motorists would continue to search for the
shortest travel time routes. As an initial route becomes congested, travel time increases and an
alternative would become attractive for additional motorists. This process would continue to
redistribute traffic volumes till flows and travel times are balanced along alternative routes between
sets of origins and destinations. The resulting equilibrium assignment is shown in summary form as peak
directional volumes in Figure 7-4 and as turning volumes in Figure 7-5.
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Figure 7-1: The Avenue 12 Transportation Study Area, Network & Proposed New Developments
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Figure 7-2: Future Peak Hour Volumes under Proposed New Developments (All or Nothing Assignment only)

=
P )
8o o :":';--a £ e frenn
o 3 3125 g} E48 =|e—ms (2785
He¥ g . : (=835 '-_f-_'?i’z H%?'i* ¥R : a5 E'ad"
: ' J I LB
11 L I'PT Averu= 15 = 1 1 i A L SR 43
prem—1
e 2[I1r 11 - <91 corcmm ¥ 9 1
sz famagy—e | L 2688 (17Es—* |_ = - _'4“'_-'*5;;{ ‘] T r 3027 {3958k | o = :H 'lvs ==
207 (771 2= f g (35) E S0 (as0k—8| o oom 7 228 59 (38) ™ o
wrn—| 23 = &3 {35 _l',-;“‘.'f 3 Fiy & ,":“ 295 (79— 5238 u:'i — E_:\__ﬁ
i = = - == g B
= o ", = o “ Lo
- £ : 3 - | = £ ==
— . , ) =
(Y Sl ~, ' e
= = . £ y D
= o E—0a (remy ot M N L -5 7
.J Lga—usﬁ (ATao ; ~ 3 . .nJ 1'3‘:
=] mveria 12 . e iY f 2 =
- Sy “ venue= 13
58 (a3) —+ . - ‘I T
4558 (475E) —W B .!- lrl.st:l . = E
v o 372 (M9 _:- E
= 25 ¥ ~
- ] = & -
g = 7, 2%
_ RE gy =
g 2
E-EE“ ::_L':"E‘i (728) %o + g (1123}
=k &| #—255 {Zp&) “_Eg; 4o (0
_.ILL%*_TE (a3 ,.J 1 Lr*—sn(d:ﬂ
=l averus 12 - i L [ Pt
65 {244} "'| T |" S Auerise 18 172 dl ? r-
azg (dssr—s| L 1 1 — 0 (2} —4 111
i) 4| ZoE ofm)—=| &3
P i —| BRI
|5 o
2 = 8 — L8
E 53 g
o -.I..-E. )
£ - e [t— (3
il e = 3
o| —s570 (szva) RRa FY2 Iz.i
| s (7rm T o JlLE%r i
| gverue 17 s Avernue 12
104 {115y —8 003 (I300—2 ‘] T 1"
3TEZ (a7 —e P l:. Ea
2822 (2867 | — =
' S
£ 5 e
.~ = b g5
N = — =g
T2 B =
2 @ 224 :
nLT & B SRRy 4+—3E02 (4721} g g SRS "1|:."'r..‘1 4—=5029 (2607
_.}- L L} J l'F 4—z0on (2Z07) 307 (301) E|4—rzne Desgy 37 (38
T | Avenue g Awanas 12 —| Childerma Blwd Avenue 12
5 —4 23 (nap—* 1 {am— 341 r
— 1729 (255 —* 859 (1481— s4i6 (goezj—w |= 1 |
—% &1 {M:ﬁ f’; _:__,:
s E=
s B
i

56



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

Figure 7-3: Geometric Improvements Assumed under Equilibrium Assignment
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Figure 7-4: Future Peak Hour Directional Volumes under Proposed New Developments (Equilibrium Assignment)
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Figure 7-5: Future Peak Hour Turning Volumes under Proposed New Developments (Equilibrium Assignment)
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8.0 Impacts and Potential Mitigation Measures

8.1 FUTURE OPERATING CONDITIONS ON AVENUE 12

Levels of service (LOS) analyses were performed for key intersections on Avenue 12 to assess
traffic impacts. The intersections include Avenue 12 at: (a) Road 35; (b) Road 36; (c) Road 38; (d) SR 41
SB; and (e) SR 41 NB. LOS analyses were conducted for morning and afternoon peak hours under two
scenarios: (a) one without a bypass and (b) one with a proposed bypass around the central section of
the Ranchos, with approximate limits from Road 35 to Road 38. See Figure 8-1 for the concepts for the
bypass. Appendix 8-0 shows intersection lane configurations investigated under various scenarios.

8.1.1 LOS without Bypass

Table 8-1 shows a summary of LOS results. Without the bypass, LOS is poor at all the key
intersections signifying the same operating conditions along most of Avenue 12. . It is worth noting that
the two intersections created at Avenue 12 and the SR 41 ramps would operate at a fair level of LOS E
during most peak hours. Additional details are included in Appendix 8-1.

To achieve acceptable LOS of D would require widening Avenue 12 to six through lanes with
separate turn bays for left and right turns, but this lane configuration is neither in the plans for the area
nor will it solve the problem at all intersections. Additional LOS details are included in Appendix 8-2.

8.1.2 LOS with Bypass

To analyze the bypass scenario, the equilibrium assignment was modified for the section of
Avenue 12 from Road 35 to Road 38. Left turn and right turn volumes on Avenue 12 would remain
largely unaffected as they originate from or are destined for locations along central Madera Ranchos.
Through volumes are affected by the bypass and are distributed between Avenue 12 and the Bypass
according to probabilities of motorists choosing (a) Avenue 12 at 30 mph for 3 miles vs. (b) a Bypass at
60 mph for 4 miles.

Applying the BPR curve to an estimated directional through volume of 2400 vehicles per hour
(vph) in each peak hour produced a split of: (a) 960 directional through vehicles on Avenue 12; and (b)
1440 directional through vehicles on the bypass. To determine the resulting traffic volumes on Avenue
12, 1440 vph were subtracted from the through volumes in each direction over the section of Avenue 12
from Road 35 to Road 38. Appendix 8-4 shows the derivation of through trips on the Bypass.

With the bypass, LOS is acceptable (at D or better) at the key intersections signifying the same
operating conditions along the central section of Avenue 12. Additional details are included in Appendix
8-3.

Table 8-1 shows a summary of the results by scenario. Figure 8-1 illustrates the projected levels
of service by scenario along Avenue 12. Results indicate that Avenue 12 through the central Ranchos
could operate with three or four lanes with the complementary Bypass.
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Table 8-1: Summary of Future Levels of Service Analyses by Scenario

NO Bypass
No Bypass; 3-lane No Bypass; 4-lane | No Bypass; 6-lane Avenue
Scenario: Avenue 12 Avenue 12 12
Intersection AM PM AM PM AM PM
Avenue 12 at Golden State
Blvd F F E F D D
Avenue 12 at SR 99 NB F F D D B C
Avenue 12 at Road 35 F F E C C B
Avenue 12 at Road 36 F F F F D D
Avenue 12 at Road 37 F F C C A A
Avenue 12 at Kensington F F C B B A
Avenue 12 at Road 38 F F F F E E
Avenue 12 at Road 40 F F F F F F
Avenue 12 at Frontage Road F F F F B E
Avenue 12 at SR 41 SB F . E B C B
Avenue 12 at SR 41 NB E D C B
With Bypass
4-lane Bypass; 3- 4-lane Bypass; 4- 6-lane Bypass; 4-lane
Scenario: lane Avenue 12 lane Avenue 12 Avenue 12
Intersection AM PM AM PM AM PM
Avenue 12 at Golden State
Blvd F F E F D D
Avenue 12 at SR 99 NB F F D D B C
Avenue 12 at Road 35 E E C B C B
Avenue 12 at Road 36 F E C C C C
Avenue 12 at Road 37 E E A A A A
Avenue 12 at Kensington E E A A A A
Avenue 12 at Road 38 F F D C D C
Avenue 12 at Road 40 F F F F F F
Avenue 12 at Frontage Road F F F F B E
Avenue 12 at SR 41 SB £ F E B C B
Avenue 12 at SR 41 NB E D C B
Notes:
AM = Morning Peak Hour
PM = Evening Peak Hour
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Figure 8-2: Distribution of Future Peak Hour Levels of Service by Scenario along Avenue 12
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8.2 POTENTIAL MITIGATION MEASURES

The analyses suggest certain geometric improvements along Avenue 12 and in the general
Madera Ranchos area to attain acceptable operating conditions under equilibrium flow conditions.
These roadway and alternative modal improvements are outlined in the subsections that follow.

8.2.1 Roadway Improvements
Avenue 12:
e At least 4 lanes (as in TIP,) but preferably 6 lanes on Avenue 12 west of the central Ranchos
beyond the connection point of the proposed bypass
* No less than 6 lanes (higher than indicated in TIP, but preferable) on Avenue 12 east of the
central Ranchos beyond the connection point of the proposed bypass
e Separate left and right turn bays at major intersections along Avenue 12 in the central Ranchos

Bypass Options:
¢ Not building a bypass would require a 6-lane Avenue 12 plus turn lanes
* A 2-lane bypass would require a 4-lane Avenue 12 plus turn lanes
* A4-lane bypass can accommodate a 3-lane cross-section on Avenue 12

Other Roadway Improvements:

These other improvements are necessary for the area transportation system to function properly.
They include:

e 4 lanes on selected north-south roads (Road 33%, Road 36, and Road 39 ). These

improvements would be necessary to provide interconnection between Avenue 12 and other
east-west avenues (that is, Avenue 9, Avenue 15 and SR 145).

e Extension of the selected north-south roads to connect with the identified east-west avenues.

* Interchange at Avenue 12 and SR 41 as in TIP
* 4laneson Avenue 9 (asin TIP)

8.2.2 Bicycling & Walking
Pedestrian facilities are inadequate and need to be upgraded as follows:
¢ Sidewalks between high school and Ranchos
e Crossings and footpaths to link major centers for shopping, recreation and services in the
Ranchos.
Bicycle Lanes/Paths are sparse and need to be upgraded as follows:
e Bike lanes along Avenue 12 to connect to the high school
e Bike lanes within the Ranchos with connections to major centers for shopping, recreation and
services

8.2.3 Public Transportation:

Public Transportation services are inadequate and need to be upgraded to include the following:
e Regular hourly service between Madera and Fresno through the Ranchos with runs that swing
through the Ranchos for “local Service”
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“Express runs” inserted on the half hour between Madera and Fresno through the Ranchos
(with no local detours) during peak periods (7—9 AM and 4 — 6 PM)

Small-van, on-call, dial-a-ride service to operate within the Ranchos and link it with neighboring
communities.
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9.0 Elements of the Circulation Plan

9.1 OVERVIEW OF PLAN ELEMENTS

The results of the transportation analyses are combined with community visions and urban
design plan to derive a set of recommendations for future transportation improvements along the
Avenue 12 corridor and in the general study area. Specific elements addressed in this section include: (a)
area-wide roadway improvements; (b) Avenue 12 specific roadway improvements; (c)public
transportation service to and from the Ranchos; (d) Bicycling and walking in the Madera Ranchos area.

9.2 AREA-WIDE ROADWAY IMPROVEMENTS

The set of area-wide improvements necessary for the area transportation system to function
properly under future build conditions include widening on the major east-west routes (Avenue 9,
Avenue 12, Avenue 15 and SR 145). Hand in hand with these improvements will be the need to extend
and widen selected north-south roads (Road 33, Road 36, and Road 39 %) to create a grid network of
major arteries that would enable alternative route choices and distribution of trips for an efficient
circulation system. An already planned improvement is the upgrade of the intersection of Avenue 12 at
SR 41 to an interchange. Figure 9-1 illustrates the recommended area-wide improvements at build-out.

9.3 AVENUE 12 SPECIFIC ROADWAY IMPROVEMENTS

9.3.1 Business 12 and Express Bypass

Several improvements are called for on Avenue 12 for it to continue to serve its dual purpose as
an area-wide arterial road and “Main Street” through the Ranchos. To remain a primary artery, Avenue
12 needs a bypass (termed Express Bypass) round the central Ranchos with widening to preferably six
lanes on its eastern and western segments beyond the bypass. Consistent with community aspirations,
the section of Avenue 12 through the central Ranchos (termed Business 12) can maintain a three-lane
cross-section with the middle lane for left turns or conversion to landscaped medians as included in the
urban design plan. Figure 9-2 illustrates the concept of the Business 12 and Express Bypass combination.

There are three possible geometric configurations of the connecting points between Business 12
and the Express Bypass. Depending on funding and growth in traffic, it is conceivable that these
connecting points may take on each of these configurations at various points in time. The first is a
standard signalized intersection shown in Figure 9-2. The second, which is an alternative to the first as
an initial treatment, is the roundabout. With a diameter of 150 feet for the inscribed circle, it would
calm traffic speed to 25 mph and enable two lanes on the circle. Figure 9-3 illustrates the roundabout
configuration. The third, which is an upgrade to the first two, is an interchange. Figure 9-4 illustrates the
interchange alternative. It is noteworthy that all three configurations recognized the treatment of
movements to and from the bypass as those on the primary artery.
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Figure 9-1: Recommended Area-Wide Improvements at Build-Out
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Figure 9-2: Geometric Configuration of Business 12 at Express Bypass: Intersection Alternative
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Figure 9-3: Geometric Configuration of Business 12 at Express Bypass: Roundabout Alternative

AVENUE 12
' AT BYPASS

T0

i

AVENUE 12

—
=

ALTERNATIVE 'B': TRAFFIC
CALMING ROUNDABOUT

ERSSS

69



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

Figure 9-4: Geometric Configuration of Business 12 at Express Bypass: Interchange Alternative
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9.3.2 Traffic Calming and Control

The circulation plan includes several traffic control measures that would foster safety through the
Ranchos. Traffic is to be calmed along the commercial segment of Avenue 12 through town. This is to be
accomplished with a series of traffic signals or roundabouts and raised crosswalks at strategic locations
indicated in Figure 9-5.

Traffic signals should be semi actuated. They should rest on Avenue 12 unless there is a call from the
side streets in which case detectors will signal if vehicles are within the dilemma zone or not before
stopping traffic on Avenue 12. Signals on Avenue 12 should be coordinated to control traffic flow at 30
mph. The choice between traffic signals and roundabouts will depend on future levels of traffic flow and
justification that appropriate warrants are met. The suggested locations for traffic signals are the major
intersections along the segment of Avenue 12 through town.

Roundabouts have a natural calming effect on traffic flow as motorists are compelled to slow down on
approach, but do not necessarily have to stop. The elimination of stops can reduce the incidence of rear-
end collisions. To navigate the circle, motorists must slow down to 25 mph even for a dual-lane
roundabout with an inscribed circle of 150 feet in diameter. Potential locations are shown in Figure 9-5.
The suggested locations for roundabouts are the major intersections along the segment of Avenue 12
through town.

Raised pedestrian crosswalks are to be strategically placed between traffic signals or roundabouts to
foster traffic calming. Also termed speed tables, these raised crosswalks rise to 4 or 6 inches over a six-
foot distance, maintain that elevation over a 10-foot distance and descend over a six-foot distance. They
make pedestrians much more visible to motorists, while they slow down the speed of the vehicles as
they navigate the table. Locations of raised crosswalks are indicated in Figure 9-5. The suggested
locations for raised cross-walks are locations where land uses in the redesigned downtown area would
require heavy pedestrian crossing activity in between the major intersections along the segment of
Avenue 12 through town.

Stop signs should be installed on the side street approaches to Avenue 12 at those intersections where
neither traffic signals nor roundabouts are warranted. No stop signs are envisioned for Avenue 12
traffic.

9.4 PUBLIC TRANSPORTATION IMPROVEMENTS

9.4.1 Fixed-Route Transit
Two forms of fixed route transit are recommended for the Madera Ranchos and area residents. One is
an upgrade of the limited existing fixed route service. See Figure 9-6.

Local fixed-route service should run hourly between the two major cities of Fresno and Madera. Within
the Ranchos, it should detour through neighborhoods. Figure 9-6 shows the recommended routing and
potential bus stop locations. The local bus line is routed through the Ranchos and bus stop locations are
selected to expand the number of residents who are within walking distance of bus stops. Stop locations
are selected to ensure proximity to such major activity centers as downtown and schools.
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Express fixed-route service should be inserted on the half hour during the morning and afternoon
commute periods. Intended to serve workers primarily, it will have a limited number of stops including
two along Avenue 12 within the Ranchos. Express service runs are envisioned to occur in each direction
of the route at 6:30 AM, 7:30 AM, and 8:30 AM as well as 3:30 PM, 4:30 PM and 5:30 PM. The express
bus line is not routed through the Ranchos in order to maintain expedited service but stop locations are
expanded along Avenue 12 to ensure proximity to such major activity centers as downtown and schools.

9.4.2 Flexible-Route Transit

Dial-a-ride transit is recommended to supplement fixed-route transit. It is envisioned especially to
provide accessibility to uses that are off the bus routes including access to and from fixed-route stops.
Dial-a-ride service has not fixed routes nor fixed stops as it provides door-to-door transportation.

9.5 BICYCLING AND WALKING FACILITY IMPROVEMENTS

9.5.1 Bicycle Paths and Lanes

A network of bicycle paths and lanes are proposed to serve the need for short-distance transportation
between activities and for recreation. See Figure 9-7.

A two-way separated bicycle path is the primary means for non-motorized circulation over most of the
segment of Avenue 12 between the high school on the west and the canal crossing on the east. This
path is within the northern right-of-way of Avenue 12.

One-way separated bicycle paths are recommended for each direction of traffic flow within the
downtown area. This is to facilitate movement in what is envisioned to become a very busy section of
town.

On-street bicycle lanes are to be marked to run concurrently with each direction of traffic flow within
the Ranchos. These are shown in the northern part of the Ranchos.

Trails are recommended (for both recreational bicyclists and walkers) to circulate two park and open
space areas in the southern part of the Ranchos. These trails are also connected with each other and
with the other bicycling and walking facilities.

9.5.2 Sidewalks and Crossings

Wide sidewalks (of 8 feet wide or more) are the primary pedestrian facility to run on both sides of
Avenue 12 between the high school on the west and the canal crossing on the east. See Figure 9-7.
Wider sidewalks are envisioned in the downtown area. See cross sections in the next chapter for
additional details.

Pedestrian crossings should be provided at all intersections; this includes the locations of raised cross-
walks. Crossings were presented in the section on Traffic Calming and Control and Figure 9-5.

Bulb-outs should be included in the design of intersections to shorten the crossing distance for
pedestrians. They also create narrow turning radii which slow down turning vehicles at intersections and
enhance pedestrian safety. Figure 10-1 in the next chapter shows an example of a bulb-out treatment at
an intersection.

72



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

Figure 9-5: Traffic Control
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Figure 9-6: Public Transportation Improvements
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Figure 9-7: Bicycling and Walking Facility Improvements
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9.6 TIMELINE FOR IMPROVEMENTS

Table 9-1 summarizes the suggested timeline for implementing the various elements of the circulation
plan. Considerations in determining the order of the recommendations for programming improvements
include sensitivity to shortage of funding at all levels of government for all purposes, recognition of
projects that are already programmed, and the realization that many improvements would become
warranted if certain levels of physical development and associated operating conditions are achieved.
Improvements are grouped within four time frames as follows:

(a)
(b)

(d)

Short term improvements include elements that are already slated for implementation within
the next five years or are already under implementation.

Medium term improvements include those items that typically involve modest costs and are
envisioned to be implementable within the next twenty years following adoption of the
circulation plan and their inclusion in the transportation improvement projects (TIP) list for
prioritization of funding.

Long term improvements include the more capital intensive elements and those which
additional developments would warrant; they are envisioned to be needed within the next fifty
years.

At full build-out, the level of proposed new residential and commercial developments
underlying the analyses in this study would have been accomplished and all elements of the
circulation plan would have been implemented.

Table 9-1: Suggested Timeline for Improvements and Projected Conditions

Time Term Improvements

2015

e Ongoing improvements, e.g. sidewalk on Avenue 12 in the Ranchos

e Adopt Circulation Plan to place related projects on Transportation
Improvement Program (TIP) for future funding

2010 to e Begin expansion of public transit service with dial-a-ride operations

Short Term e LOS D projected for Avenue 12 by 2015

2035

e 2-lane Bypass required from 2015

e Begin construction of traffic calming projects by 2020

e Begin expansion of fixed-route public transit service

e Expand construction of bicycle and pedestrian facilities

e Transportation Improvement Program (TIP) funds available to widen
Avenue 12 (off the Ranchos) & Avenue 9 to 4 lanes each by 2025

2015 to e LOS D projected for Avenue 12 (with 2-lane Bypass) by 2030

Medium Term e Widening of Bypass to 4 lanes required by 2035

%) to 4 lanes required by 2040
e LOS D projected for Avenue 12 (with 4-lane Bypass) by 2045

2035 to e 6-lane Bypass required by 2050

2060 Long Term e Complete construction of bicycle and pedestrian facilities
2060 and e Projected completion of development projects

beyond Full Build-out e Complete all elements of circulation plan
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10.0 Layouts and Cross Sections

10.1 INTERSECTION LAYOUTS

The various recommendations for the transportation plan will have varying effects on different
intersections along Avenue 12. Figures 10-1 through 10-7 present typical intersection configurations for
the following circumstances:

1.

NO U AW

Avenue 12 at Minor Side Roads

Avenue 12 at Major Side Roads

Avenue 12 at Side Roads with specialized Bicyclist Cross-over
Avenue 12 at a T-intersection

Avenue 12 at a Major Side Road Intersection

Avenue 12 at a Major Side Road Roundabout

Avenue 12 at the Downtown Plaza

10.2 CROSS SECTIONS

Figures 10-8 and 10-9 present typical cross sections for the following:

1.
2.

Avenue 12 near downtown with a one-way bicycle path on each side
Avenue 12 off downtown with a two-way bicycle path on one side

77



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

Figure 10-1: Typical Intersection Layout: Avenue 12 at Minor Side Road
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Figure 10-2: Typical Intersection Layout: Avenue 12 at Major Side Road
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Figure 10-3: Typical Intersection Layout: Avenue 12 at Side Road with Special Bicyclist Cross-Over

=
=
| %; =
-y & |
_____ I o LM - - -
L e e e T
% = %“"’Et, N = €—  AVENUE12 _
R __ﬂ\ — I é \f:_ L 7,,..|'I‘“|'T IIIIIIIIIIII
— = . —
= 5
_______ L ATAFEITAUTAYEY, -~ o -

a
E
B
5
2

1
SCALE: 17=40

NOTES: SIGNALIZED INTERSECTION ALTERNATIVE

Intersections of Avenue 12 at:

» Loren Way AVENUE 12 TRANSPORTATION CORRIDOR
® Road 37 1/2 MADERA RANCHOS

Il ., e

80



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

Figure 10-4: Typical Intersection Layout: Avenue 12 at T-intersection
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Figure 10-5: Typical Intersection Layout: Avenue 12 at Major Side Road Signalized Intersection
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Figure 10-6: Typical Intersection Layout: Avenue 12 at Major Side Road Roundabout
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Figure 10-7: Avenue 12 at Downtown Plaza

n I — MIXED-USE | |'| ©
\ | M =
MIXED-USE
= 1
MIXED-USE
¥, ;\ _
e

Mo

FCEANpIcr T,
i, ;ﬁ,.-‘;‘

T
,1::;»-,,_ ‘vji:,_y\-
PECCCE S0 C U 1

Ty L T
MIXED-USE , .. k ~> s A i
- .‘, L‘jj \:::_: g ) y ."l__.— o J 3
) o\t PROPOSED =
e e . MOVIE —
s "’ N2 THEATER -
= MIXED-USE il & y T~ ' —
B 2 Bl | D
I 1 0 1¥ w & 1
1] F—t— —1
SCALE: 1" =8

~ ALMOND PLAZA INTERSECTION LAYOUT

Intersections of Proposed Almond Plaza.
AVENUE 12 TRANSPORTATION CORRIDOR
MADERA RANCHOS

84



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

Figure 10-8: Avenue 12 Cross-Section near Downtown Area
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Figure 10-9: Avenue 12 Cross-Section off Downtown Area
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Appendices

APPENDIX 2-0: MADERA COUNTY CONNECTION SYSTEM MAP AND
SCHEDULE

MCC System Map
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Eastern Madera County Bus Schedule

EASTERN MADERA COUNTY SERVICE

CHILDREN'S HOSPITAL - MADERA - EASTERN MADERA COUNTY
Children's Hospital 930 241 505
Rolling Hills - Ave. 10 12§ Hawy. &1 935 246 B0
Madera Rarchos Market 945 256 520
Madera Community College 955 310 530
Downtown Madera 6:00 10:05 3:20 5:40
Huwy 41/ Foad 145-Park & Ride Lot 820 10225 6:00
Huy 41/ Road 200 - Park & Ride Lot 531 10:38 6:10
Yosemite Lakes Park | Hwy. 41 10:38 614
Chevron (Meadow Ridge Foad) 10:55 6:30
Coarsegold - Historic Village 11:00 6:35
Cakhurst - Medical Canter 11:10 6:45
Cakhurst - Met Cinema 11 6:46
Oakhurst - Community Collegs 11:15 6:50
Cakhurst - 41969 Hary 41/ Calworks 11:20 855
Road 222 | Hwy 41 11:22 6:57
Bass Lake - Government Center 11:27 702
Bass Lake - Pines Resort 11:32 T
Marth Fork - Lyonz Den T — —_
Morth Fork - Supermarket 11:50 725

EASTERN MADERA COUNTY - MADERA - CHILDREN'S HOSPITAL

Marth Fark - Lyonz Den a0 1151 —_
Morth Fork - Supermarket _— 726
Bass Lake - Pines Resort 716 1208

Bass Lake - Government Center 1 1223

Road 222 | Hwy 41 725 12:28

Oakhurst - 41959 Hay 41 Calworks 727 1230

Dakhurst - Community College T3 1235

Cakhurst - Mt Cinema 733 1239

Oakhurst - Madical Canter 739 1240

Coarsegold - Historic Village 749 1250

Chevron (Meadow Ridge Foad) 757 106

Yosemite Lakes Park / Hay. £1 &0 122

Hwy 41/ Road 200 - Park & Ride Lot 809 126 750
Hwy 41/ Foad 145-Park & Ride Lot 820 136 8:00
Downtown Madera (Arrive) 40  1:56 3:20
Daowntown Madera (Depart) 450 201 425
Madera Community College 900 211 435
Ranchos - Ave 12/ Jason Ct. 910 211 445
Rolling Hills - Ave. 10 102/ Hwy. £1 920 Z3 455
Children's Hospital 925 236 500
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Demand -Response Service 1 - Dial-a-Ride

DIAL-A-RIDE
Madera Dial-A-Ride (DAR)
Demand-response system

Weekdays 7:00am-6:30pm
Saturday 9:00am-4:00pm
Sunday 8:30am-2:30pm
Fare $2.00 (General public)

$1.00 (Seniors/Disabled - City Area)

$2.00 (Senior/Disabled - County Area)

Informatlon_and Reservations (minimum. 2 hour 559-661-7433
advance notice)
Service Improvement Requests 559-661-3692

DIAL-A-RIDE

Avenue 18

§ 2.00 Ticket Arca Boundary
Avaowes 18 142

&
N $2.00 Senior/Disabled

$2.00 General Public

Hoad £3

Municipsl
Airpart

$1.00 Senlor/Disabled autrax
$2.00 General Public &

Madera
Station

&
k

£ 2.00 Tickzt Area Boundary

Road 29 1/2

$ 2.00 Ticket Area Boundary

Avenue 13

Comimunity
College

§ 2,00 Ticket Area Boundary

Road 30 172

Avsnie 12

90



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

Demand -Response Service 2 - Senior Shuttle

Eastern Madera County Senior
Bus

Demand-response

Oakhurst, Coarsegold, Bass Lake,

Ahwahnee
Weekdays 8:00am-4:00pm
Fare $1.50 (Seniors/Disabled Only)
Reservations 559-658-5555
EASTERN MADERA COUNTY SENIOR BUS
Huy SERVICE AREA
af
ey
41
aREEET .i‘.ill manREy,
gt . . *
' Ahwaknee
"". ‘*I-l"..‘:

Service Area
1 Mile from
Dresignated Route
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APPENDIX 2-1: DETAILED TRAFFIC COUNT DATA

Compilation of Turning Movement Counts (Existing Conditions) - Avenue 12

AM
PM

AM
PM

AM

AM
PM

AM
PM

1 Intersection: Ave 12 at SR 41
Street: SR 41
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left | through | right left |through | right left | through | right left | through | right Total
AM PEAK HOUR 311 280 8 1 1081 39 1 1 0 28 2 648 2400
PM PEAK HOUR 561 960 3 104 492 2 2 4 30 77 3 385 2623
Data Source Traffic Impact Study Gateway Village
Year Nov-06
Level of Service (AM) C
Level of Service (PM) E
2 Intersection: Ave 12 at Frontage Rd.
Street: Frontage Rd.
Approach:[ Northbound Off-ramp Southbound Eastbound Westbound
Peak Hour left [through | right left [through [ right left [through | right left [through | right Total
AM PEAK HOUR 42 17 37 314 661 41 1112]
PM PEAK HOUR 42 70 38 631 441 44 1266
Data Source Traffic Impact Study Gateway Village
Year Nov-06
Level of Service (AM) D
Level of Service (PM) E
3 Intersection: Ave 12 at Road 40
Street: Road 40
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left |through | right left |through | right left | through | right left | through | right | Total
AM PEAK HOUR 0 7 0 0 0 0 0 404 0 1 735 0 1147
PM PEAK HOUR 1 1 2 1 0 0 0 629 0 2 430 0 1066
Data Source Traffic Impact Study Gateway Village
Year Nov-06
Level of Service (AM) D C A A
Level of Service (PM) C C A A
4 Intersection: Ave 12 at Road 38
Street: Road 38
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left [through [ right left [through | right left [through [ right left [through [ right Total
AM PEAK HOUR 13 1 592 8 1 310 925
PM PEAK HOUR 43 3 342 4 1 513 906
Data Source Turning Movement Counts Field Data Sheet (Counted by Joe Yu)
Year Jul-09
Level of Service (AM)
Level of Service (PM)
5 Intersection: Ave 12 at Road 37
Street: Road 37
Approach:| Northbound Off-ramp Southbound Eastbound Westbound
Peak Hour left [through [ right left [through [ right left [through [ right left [through [ right Total
AM PEAK HOUR 0 0 2 16 0 23 17 482 2 1 296 9 848|
PM PEAK HOUR 4 0 3 10 0 24 17 A77 4 3 615 21 1178|
Data Source Turning Movement Counts Field Data Sheet (Counted by Shahram Shariati)
Year Jul-09
Level of Service (AM) | | |
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6 Intersection: Ave 12 at Road 36
Street: Road 36
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left [through [ right left [through [ right left [through [ right left [through [ right Total
AM AM PEAK HOUR 15 9 11 124 44 18 7 256 8 29 267 26 814
PM PM PEAK HOUR 11 71 43 79 13 11 22 340 4 7 344 138 1083|
Data Source Transportation Impact Analysis Tesoro Viejo Development
Year Nowv-07
Level of Service (AM) B
Level of Service (PM) B
7 Intersection: Ave 12 at Road 35
Street: Road 35
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left [through [ right left [through | right left [through [ right left [through [ right Total
AM AM PEAK HOUR 6 1 1 46 2 51 2 221 2 3 332 9 676
PM PM PEAK HOUR 0 0 5 9 2 21 41 241 3 3 217 47 589
Data Source Turning Movement Counts Field Data Sheet (Counted by Joe Yu)
Year Jul-09
Level of Service (AM)
Level of Service (PM)
8 Intersection: Ave 12 at Road 34 1/2
Street: Road 34 1/2
Approach: Northbound Off-ramp Southbound Eastbound Westbound
Peak Hour left |through | right left |through | right left |through | right left |through | right | Total
AM AM PEAK HOUR 3 12 6 231 380 2 634
PM PM PEAK HOUR 4 13 9 377 343 5 751
Data Source Turning Movement Counts Field Data Sheet (Counted by Shahram Shariati)
Year Jul-09
Level of Service (AM)
Level of Service (PM)
9 Intersection: Ave 12 at SR 99
Street: SR 99
Approach: Northbound Off-ramp Southbound Eastbound Westbound
Peak Hour left | through | right left | through | right left | through | right left | through | right | Total
AM AM PEAK HOUR 135 4 50 104 400 213 245 1151
PM PM PEAK HOUR 147 1 79 113 544 217 231 1332]
Data Source Traffic Impact Study Gateway Village
Year Nov-06
Level of Service (AM) E N/A A N/A
Level of Service (PM) F N/A A N/A
10 Intersection: Ave 12 at Golden State Blvd
Street: Golden State Blvd.
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left [through [ right left [through [ right left [through [ right left [through [ right Total
AM AM PEAK HOUR 70 5 258 10 3 11 165 236 24 75 255 18 1130
PM PM PEAK HOUR 149 7 239 19 6 19 244 399 14 93 266 5 1460
Data Source Traffic Impact Study Gateway Village
Year Nov-06
Level of Service (AM) C D A A
Level of Service (PM) F F A A
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Compilation of Turning Movement Counts (Existing Conditions) — Avenue 9/Children’s Blvd

AM
PM

AM
PM

AM
PM

AM
PM

AM
PM

AM
PM

1 Intersection: Avenue 9 @ Road 36
Street: Road 36 Avenue 9
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM PEAK HOUR 46 101 29 368 248 13 805
PM PEAK HOUR 10 28 119 319 298 34 808
Data Source Fehr and Peers
Year 2007
LOS AM: C PM: B
2 Intersection: Avenue 9 @ Road 40 1/2 @ Children's Blvd
Street: Road 40 1/2 & Avenue 9 Avenue 9 & Children's Blvd
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM PEAK HOUR 1 0 0 3 0 1 1 338 0| 0| 214 0| 558
PM PEAK HOUR 0 0 0 5 2 2 4 235 0| 0| 290 5| 543
Data Source Fehr and Peers
Year 2007
LOS AM: C PM: B
3 Intersection: Children's Blvd @ Peck Blvd
Street: Peck Blvd Children's Blvd
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM PEAK HOUR 2 161 298| 33 498 238 1230
PM PEAK HOUR 17 561 284 5| 82 296 1245
Data Source Fehr and Peers
Year 2007
LOS AM: B PM: C
4 Intersection: Children's Blvd & Rio Mesa Blvd @ Lanes Bridge Dr
Street: Lanes Bridge Dr Children's Blvd & Rio Mesa Blvd
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM PEAK HOUR 180 11 11 449 723 136 1510
PM PEAK HOUR 198 20 30 577 396 351 1572
Data Source Fehr and Peers
Year 2007
LOS AM: F PM: E
5 Intersection: Avenue 9 @ Road 40
Street: Road 40 Avenue 9
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM PEAK HOUR 0 5 329 0| 0| 209 543
PM PEAK HOUR 1 3 247 1 2 236 490
Data Source TPG Consulting
Year 2004
LOS AM: EB: AWB: ANB: B SB: B PM: EB: AWB: ANB: BSB: B
6 Intersection: Children's Blvd & SR 41 NB Off-Ramp @ SR 41 SB Ramps
Street: SR 41 SB Ramps Children's Blvd & SR 41 NB Off-Ramp
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM PEAK HOUR 3 0 43 13 613| 766 1438
PM PEAK HOUR 2 1 15 38 869 532 1457
Data Source TPG Consulting
Year 2004
LOS AM: NB: B SB: B PM: NB: B SB: A
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Compilation of Turning Movement Counts (Existing Conditions) - Avenues 10 & 11

AM
PM

AM
PM

AM
PM

7

Intersection: Avenue 10 @ Road 40
Street: Road 40 Avenue 10
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM PEAK HOUR 0 0 3 7 4 17 1 19| 6 57|
PM PEAK HOUR 1 13 0 4 6 23 0 37 3 87|
Data Source TPG Consulting
Year 2004
LOS AM: EB: AWB: ANB: A SB: APM: EB: AWB: ANB: ASB: A
Intersection: Avenue 11 @ Frontage Road
Street: Frontage Road Avenue 11
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM PEAK HOUR 8 28 0 57 6 16 1 45| 1 162
PM PEAK HOUR 32 86 2 47 8 8 0 13 0 196
Data Source TPG Consulting
Year 2004
LOS AM: EB: AWB: ANB: ASB: APM: EB: AWB: ANB: ASB: A
Intersection: Avenue 10 @ Road 40 1/2
Street: Road 40 1/2 Avenue 10
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM PEAK HOUR 4 1 40| 3| 0| 86 134
PM PEAK HOUR 5 3 93 4 1 52| 158
Data Source TPG Consulting
Year 2004
LOS AM: WB: ANB: APM: WB: A NB: A
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Compilation of Turning Movement Counts (Existing Conditions) - Avenue 15

1

AM
PM

AM
PM

AM
PM

4

AM
PM

AM
PM

Intersection: Avenue 15 @ Road 36
Street: Road 36 Avenue 15
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left [through| right left [through| right left [through| right left [through| right | Total
AM PEAK HOUR 28 78 30 31 144 30 20 95 25 51 73 6 611
PM PEAK HOUR 32 115 26 12 68 15 27 77 31 24 94 23 544
Data Source Fehr and Peers
Year 2007
LOS AM: C PM: B
Intersection: Avenue 15 @ SR 41
Street: SR 41 Avenue 15
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left [through| right left [through| right left [through| right left [through| right Total
AM PEAK HOUR 111 365 861 4 3 33 1377
PM PEAK HOUR 260 844 473 27 39 116 1759
Data Source Fehr and Peers
Year 2007
LOS AM: C PM: F
Intersection: Avenue 14 1/2 @ SR 41
Street: SR 41 Avenue 14 1/2
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left [through| right left [through| right left [through| right left |through| right Total
AM PEAK HOUR 6 286 1 2 870 1 0 0 12 10 0 1 1189
PM PEAK HOUR 27 957 9 2 408 5 2 0 11 3 0 1 1425
Data Source Fehr and Peers
Year 2007
LOS AM: E PM: E
Compilation of Turning Movement Counts (Existing Conditions) - SR 145
Intersection: SR 145 @ Road 36
Street: Road 36 SR 145
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left fthrough] right left fthrough| right left [through]| right left [through| right | Total
AM PEAK HOUR 44 0 13 0 0 0 0 131 69 15 191 0 463
PM PEAK HOUR 26] 0] 9] 0] 0 0 0 221 35 9 182 0 482)
Data Source Fehr and Peers
Year 2006
LOS AM: PM:
Intersection: SR 145 @ SR 41
Street: SR 41 SR 145
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left [through| right left [through| right left Jthrough| right left Jthrough| right Total
AM PEAK HOUR 15 241 8 32 711 68 57 53 69 17 55 18 1344
PM PEAK HOUR 57 739 13 27 373 56 129 135 38 11 64 52 1694
Data Source Fehr and Peers
Year 2007
LOS AM: PM:
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Composite Summary of Traffic Volumes along alternative Routes

Table 2
Existing Peak Hour Intersection Volumes along SR 145, Avenue 15, Avenue 12, and Avenue 9

Daily Directional Volume’

Peak Hour Volume'®
AM (PM)

Intersection

Avenue 9/Road 36
e  SB Approach 147 (38)
e  EB Approach 261 (332)
e  WB Approach 397 (438)

2. Children’s Boulevard/SR 41 SB Ramps
e  SBApproach 46 (18)
e  EB Approach 626 (907)

e  WB Approach 756 (532)

3. Avenue 12/Road 36
e  NB Approach 35 (125)
e  SBApproach 186 (103)
e  EB Approach 271 (366)

e  WB Approach 332 (489)

4, Avenue 12/SR 41
e NB Approach 824 (1775)
e  SBApproach 420 (584)
e  EB Approach 674 (616)

e WB Approach 7 (18)

5. Avenue 15/Road 36
e  NB Approach 136 (173)
e  SB Approach 205 (95)
e  EB Approach 140 (135)
e  WB Approach 130 (141)
6. Avenue 15/SR 41
e  NB Approach 476 (1104)
e  SB Approach 865 (500)
e  EB Approach 36 (155)

e  WB Approach

7. SR 145/Road 36
e NB Approach 57 (35)
e  EB Approach 200 (256)
e  WB Approach 206 (191)
8. SR 145/SR 41
e NB Approach 136 (173)
e  SBApproach 205 (95)
e  EB Approach 140 (135)
WB Approach 130 (141)
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- |
1. Data from Fehr and Peers Transportation Impact Analysis (2007)
2. Data from Madera County Traffic Monitoring Program (2008 Annual Report)
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APPENDIX 2-2: DETAILS OF LEVEL OF SERVICE CALCULATIONS

Composite of Avenue 12 Level of Service Results

Table 1
Existing Peak Hour Intersection Levels of Service Along Avenue 12

Peak Hour LOS Delay
Intersection® (AM/PM) (seconds)
AM
1. Avenue 12/Golden State Blvd. PM
AM C 20.9
e  NB Approach PM F 279.6
AM D 31.9
e  SBApproach PM F 111.1
AM A 8.5
e  EB Approach PM A 8.7
AM A 8.1
e  WB Approach PM A 8.6
AM
AM A 8.9
e EB Approach PM A 8.9
AM E 46.9
e  NB Approach PM F 95.1
AM
3. Avenue 12/Road 34 % PM _
AM B 11.7
e  SBApproach PM B 11.5
AM A 0.3
e  EB Approach PM A 0.3
AM A 0
e  WB Approach PM A 0
AM
4, Avenue 12/Road 35 PM
AM A 14.3
e  NB Approach PM A 9.6
AM B 13.4
e  SB Approach PM B 11.4
AM A 0.1
e  EB Approach PM A 14
AM A 0.1
e WB Approach PM A 0.1
AM B 15
5. Avenue 12/Road 36 PM B 15
AM D 39.3
e  NB Approach PM B 30
AM C 26.7
e  SB Approach PM A 32.5
AM B 10.2
e  EB Approach PM C 13.1
AM B 10.2
e  WB Approach PM C 8.3

AM
6. Avenue 12/Road 37 SSSC PM
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AM B 11.5
e NB Approach PM C 24.7
AM B 14.7
e  SBApproach PM C 20.4
AM A 0.4
e  EB Approach PM A 0.6
AM A 0
e WB Approach PM A 0.1
AM
7. Avenue 12/Road 38 PM _
AM C 17.2
e  NB Approach PM C 17.7
AM A 0
e  EB Approach PM A 0
AM A 0
e  WB Approach PM A 0
AM
AM D 25.8
e NB Approach PM C 19.5
AM c 22.6
e  SB Approach PM C 22.7
AM A 8.2
e  EB Approach PM A 9.0
AM A 9.4
e  WB Approach PM A 8.3
AM
9, Avenue 12/Frontage Rd. PM
AM D 25.1
e NB Approach PM C 23.5
AM A 9.5
e  EB Approach PM A 8.6
AM A 9.5
e WB Approach PM A 8.6
AM C 26
10. Avenue 12/SR 41 PM E 61
AM B 15.1
e  NB Approach PM F 88.6
AM B 19.1
e  SB Approach PM C 223
AM D 49.5
e  EB Approach PM B 18.5
AM C 34.7
e  WB Approach PM C 30.3

Note:

1. Data for intersections 1, 2 and 8 are from TPG Consulting’s Traffic Impact Study (2006). Data for intersections 5 and 10 are
from Fehr and Peers Transportation Impact Analysis (2007). Data for intersections 3, 4, 6 and 7 were counted and analyzed by
Joe Yu and Shahram Shariati (2009).

2. Signal = signalized intersection, SSSC = side-street stop-controlled intersection
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Composite of Level of Service Results along alternative Routes

Table 3
Existing Peak Hour Intersection Levels of Service along SR 145, Avenue 15, Avenue 12, and Avenue 9

Peak Hour o Delay
Intersection’ Control’ (AM/PM) LOS (seconds)
1. Avenue 9/Road 36 SSSC PM A 2.0
AM C 15.0
e  SBApproach PM B 13.8
AM A 0.9
e  EB Approach PM A 3.2
AM A 0
e  WB Approach PM A 0
2. SR 41 SB Ramps/Children’s Blvd Signal PM A 4.0
AM C 32.2
e  SB Approach PM C 32.3
AM A 1.7
e  EB Approach PM A 1.7
AM A 2.2
e  WB Approach PM A 5.0
3. Avenue 12/Road 36 Signal PM B 15
AM D 39.3
e NB Approach PM B 30
AM C 26.7
e  SB Approach PM A 325
AM B 10.2
e  EB Approach PM C 13.1
AM B 10.2
e  WB Approach PM C 8.3
AM C 26
4, Avenue 12/SR 41 PM E 61
AM B 15.1
e NB Approach PM F 88.6
AM B 19.1
e  SB Approach PM C 22.3
AM D 49.5
e  EB Approach PM B 18.5
AM C 34.7
e WB Approach PM C 30.3
AM B 12
5. Avenue 15/Road 36 PM A 8
AM C 17.4
e  NB Approach PM B 14.3
AM C 20.7
e  SB Approach PM B 12.8
AM A 1.2
e  EB Approach PM A 1.4
AM A 3.2
e WB Approach PM A 1.6
AM A 2
6. Avenue 15/SR 41 SSSC PM A 7

101




Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

AM B 2.6
e  NB Approach PM A 2.3
AM A 0
e  SB Approach PM A 0
AM C 21.3
e  EB Approach PM F 65.4
AM A 2
7. SR 145/Road 36 PM A 1
AM B 11.4
e NB Approach PM B 11.5
AM A 0
e  EB Approach PM A 0
AM A 0.7
e WB Approach PM A 0.4
AM B 18
8. SR 145/SR 41 PM C 26
AM B 14.9
e  EB Approach PM C 31.2
AM B 17.3
e  WB Approach PM B 15.1
AM C 24.4
e NB Approach PM C 29.8
AM C 234
e  SB Approach PM B 20.0

Note:
1. Data from Traffic Impact Analysis (2007 Fehr and Peer’s)
2. Signal = signalized intersection, SSSC = side-street stop-controlled intersection
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Avenue 12 Worksheets (AM)
Lanes, Volumes, Timings

186 Ave 12 & Hoad 34 5 004
Lans Group COL COT WDOT WDR SOL SOR
Lane Configurations Fy + N

Idzal Flow (wphpl) 1000 1900 1900 1900 1900 1900
Lans Width gft) 12 12 12 12 11 12
Tuming Spesad (mgh) 15 g 15 g
Lanes LHil. Factor 100 100 100 4100 100 1.00
Frt 0.553 0.888

FIt Protected [0.999 0.991

Satd Flow (pmf) n 4RR1  18R1 n 153R n
FIt Permitted {0555 0.891

Satd. Flow (perm) 0 1861 1881 0 1586 0
Headway Factor 100 100 100 4100 104 1.00
Limk Speed (mph} a0 30 30

Limk Distance (ft) 5260 1065 1080

Travel Time (g) 1155 242 24.5
Valumes (vphi) 6 23 380 2 3 12
Peak Hour Factor D86 085 086 086 086 0836
Adl). Flow [vEn) (.. - - ] 2 3 14
Lane Groug Flow (voh 0 275 444 0 17 0
Segn Control Free  rres Stop
Interzection Summany

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 30.1% ICU Level of Service &

Amalyziz Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

16: Ave 12 & Road 34.5 S/1/2009
Movernment EBL EBT WBT WBR SBL SBR

Lane Configurations ) B w

Sign Control Free Free Stop

Grade % i 0%

Wolume (veh/h) G 231 380 2 3 12

Feak Hour Factor 066 086 086 085 086 0486

Hourhy flow rate {vph) 7 260 442 2 3 14

Fedesirians

Lane Width (ft)
Walking Spead (ftis)
Percent Blockags
Richkit turn flare (weh)

Median typs Momne
Median starage weh)

Upsir=am signal (ft) 1065

pi, platoon unilocked

v, conflicting volume 444 T26 443

w1, stage 1 cond vol
w2, stage 2 conf vol

wCu, unizlocked wvol 442 T26 443
i, single (=) 4.1 6.4 6.2
iC, 2 stage {s)

tF (s) 22 35 33
pl queue free % 95 99 a9
cM capacity (veh/h) 1116 339 615
Direction, Lans # EBE1 WB1 5B1

Walume Total Zie 444 17

“Wolume Left 7 0 3

Yalume Right 0 2 14

cSH 1116 1700 551

Yolume fo Capacity 00 026 003

Clueue Length 95th (ft) 0 0 2

Control Delay (s) D3 o 117

Lane LOS A B

Approach Delay {s) D3 o 117

Approach LOS B

Imtersection Summary

Ayerage Delay 04

Imtersection Capacity Litilization 30.1% ICU Level of Service A
Analyzia Periad (min) 15
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Lanes, Volumes, Timings

19: Ave 12 & Road 35 51420089
Ay e ANt AN} Y

Lane Group EEL EBT EBER WBL WBT WBR NBL NBT MNBR S5BL SBT SBR

Lane Configurations i i 8 i 8 i

Ideal Flow (vphpl) 1000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 15 12 12 15 12

Tumning Speed (mgh) 15 5 15 g 15 g 15 9

Lane LHil. Factor 100 100 100 100 100 100 100 100 100 1.00 100 1.00

Frt 0.958 0.9497 0.983 0.930

Flt Protected 0.064 0.977

Satd. Flow (prot) 0 1859 0 0 1857 ] 0 1942 0 0 18862 0

Flt Permitted 0.064 0.977

Satd. Flow (perm) 0 1859 0 0 1857 ] 0 1942 0 0 1882 0

Headway Factor 100 100 100 100 100 100 100 088 100 100 085 1.00

Link Spesd (mph) 30 30 30 30

Link Distance (ft) 1320 5320 1000 54

Travel Time (s) 30.0 1209 227 125

Volume {vph) 2 XN 3 3 332 9 6 1 1 45 2 51

Peak Hour Factor 098 058 059 05 09 09 0% 058 058 098 059 D098

Adj. Flow {vph) 2 208 3 3 3 9 B 1 1 47 2 52

Lane Group Flow {vph) 0 XN 0 o 351 ] 0 8 0 o 10 0

Sign Control Fres Free Stop Stop

Interzection Summary

Area Type: Other

Control Type: Unzignalized

Intersection Capacity Utilization 32 4% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

19: Ave 12 & Road 35 2172008
NN S

IMovement EBL EBT EBR WEBL WBT WBR NBL NBET NBR SBL S8BT SBR

Lane Configurations i i i i

Sign Control Fres Fres Stop Siop

Grade 0% 0% 0% 0%

Violume (velvh) 2 N 3 i 332 1] B 1 1 46 2 51

Peak Hour Factor 098 052 093 09 09 0959 088 05 05 04893 09 098

Hourly flow rate (woh) 2 2% 3 3 330 ] E 1 1 47 2 52

Peadestrians

Lane Vidth ift)

Walking Speed (ftis)

Percent Blockage

Fight turmn flare (veh)

Median type Mone Maone

Median storage veh)

U pstream signal (ft)

p, platoon unbiocked

vz, conflicting volume 348 229 634 535 227 G5B 582 343
vz 1, stage 1 conf wol

w22 stage 2 conf vol

viCu, unixocked vol 248 229 B2£ 585 227 582 582 343
tiC, single (s 41 41 7.1 6.5 6.2 7.1 6.5 5.2
itC, 2 stage (=)

tF (s) 22 22 35 40 33 as 4.0 33
p0 gueue free % 100 100 98 100 100 85 100 a3
cPd capacity (veh/h) 1211 1340 B0 421 812 422 423 B99
Direction, Lans # EB1 WB1 NB1 5B1

Volurne Total 2 51 8 11

Valume Left 2 3 5 47

Violume Right 3 9 1 52

c=H 1211 1240 385 530

Violume to Capacity 000 000 002 019

Cusue Length 85th (ft) 0 0 2 17

Control Delay (s) 0.1 01 143 134

Lans LOS A A B B

Approach Delay (=) 0.1 01 143 134

Approach LOS B B

Interagction Summary

Average Delay 22

Intersection Capacity Utilization 32.4% ICU Leve! of Service i}

Amnalyziz Period (rin) 15
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Lanes, Volumes, Timings

20 Ave 12 & Road 37 4/1/2000
R RN

Lane Sroup EEL EBT EBR WEBL WEBT WBR MNEL NBET MBR SBL ESBT ZSER

Lane Configurations i < i

Ideal Flmw (wphpl) 1800 19N 1900 1900 1900 1900 1900 1900 1800 1500 1500 1900

Lane VWidth (ft) 12 12 12 12 12 12 12 18 12 12 16 12

Tuming Speed (moh) 15 9 13 g 15 g 15 9

Lane Liil. Factor 100 102 100 100 100 100 100 100 1.00 1.00 100 400

Frt 0.996 .865 0.920

Flt Protectsd 0.952 0.550

Satd. Flow (prof) 0 13859 a 0 1855 1] 0 1826 a 0 1903 1]

Flt Permitted 0.953 0.950

Satd. Flow (perm) 0 1859 a 0 1855 1] 0 1826 a 0 1903 1]

Headway Factor 100 100 100 100 100 100 100 0B85 100 100 O0&5 100

Link Speed {mph) 30 30 30 30

LinK Lisstance (1) Sl -] 1O ]

Traval Time (2) 1202 1202 27 12.0

Valume (Vo) 1 482 2 1 L= ] =] U U 2 16 u 23

Peak Hour Factor 092 05 0592 09 092 0% 0S5 0% 092 092 09 092

Axl]. Flew {vpdn) 18 524 2 1 322 10 0 0 2 17 o 25

Lane Group Flow (vph) 0 544 0 0 333 0 0 2 0 0 42 0

Sign Control [re= Mmee Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Interzection Capacity Utilization 53.7% ICU Level of Sarvice A

Analyziz Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

25: Ave 12 & Road 37 21/2009
PN c TNt AN Y

Maverient EBL EBT EER WEBL WBT WBR MNBL MET MBR SBEL SBT SBR

Lane Configurations i i i i

Sign Control Free Free Stop Stop

Grade % 0% % 0%

Violume (veh'h) 17 482 2 1 288 ] 0 0 2 16 ] 23

Peak Hour Factor pe2 052 0582 0582 092 092 0852 08 05 092 052 092

Hiourly flow rate (vph) 18 524 2 1 322 10 0 0 2 17 o 25

Pedestrians

Lane Width (ft)

Walking Speed (ftis)

Percent Blockage

Feight turn flare (weh)

Median typs Mone MNone
Median storage veh)

psiream signal {ft)

p, platoon untlocked

viC, comflicting volume 332 526 916 896 525 893 832 327
w1, stage 1 conf vol

w2, stage 2 conf vol

vizu, unidlocked vol 32 226 916 §96 o2 893 8|dE  3av
tiC, single (s 4.1 41 7.1 6.5 6.2 71 6.5 5.2
i, 2 stags (3)

tF (s) 22 22 35 40 33 a5 4.0 a3
pi gueue free % a6 100 100 10 93 100 ar
cM capacity (vehfh) 1228 1041 241 275 552 258 27T T1i5
Drirection, Lans # EE1 WB1 HNEBE1 5SB1

Volume Total 245 333 2 42

Wiolume Left 18 1 0 17

Violume Right 2 10 2 25

c=H 1228 1044 552 414

Volume to Capacity 002 000 000 0.0

Crusue Length 95¢h (ft) 1 0 0 a

Control Delay (5) 04 00 115 147

Lane LOS A A B B

Approach Delay (5) 04 00 115 147

Approach LOS B B

Imtersection Summary

Average Delay 1.0

Imtersection Capacity Utilization 53.7% 1CU Level of Service &

Analysiz Period (min) 15
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Lanes, Volumes, Timings

29 Ave 12 & FHoad 38 w1/2003
- Ny ¥ T N /7

Lane Groug COT COR WDOL WDOT HGL MHOR

Lane Configurations

Ideal Mow (wphpl}) 1900 1500 1500 1300 1300 13900

Lane Width {ft) 12 12 12 12 14 12

Tuming Speed (mph) 5 13 13 5

Lane Lhil. Factor 1.00 100 100 100 100 71.00

et 0.950 0.520

Flit Protected 0.956

Satd. Flow (prot) 1850 0 0 1883 1881 i]

Flt Permitted 0.956

Satd. Flow (perm]) 1858 L] 0 1883 1881 i]

Headway Factor 1.00 100 100 100 092 1.00

Link Speed {mph) 30 30 30

Link Cestance (ft) 5290 1345 1000

Travel Time (=) 1202 308 227

YViolume {vph) 5492 g 1 310 13 1

Paak Hour Factor 0o 0S50 099 099 093 099

Adj. Flow (vph) 598 g 1 313 13 1

| mne GGroup Flow (vphl BOR n 0 314 14 n

Sign Control Fres Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Imterzection Capacity Litilization 41.6% ICL Level of Service A

Analysiz Perlod {min) 15
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HCM Unsignalized Intersection Capacity Analysis

29: Ave 12 & Road 38 50172009 ‘
- N ¢ TN

Movement EET EBR WBL WBT NBL HKBR

Lane Configurations b 4 W

Sign Control Fres Free Siop

(Grade 0% 0% 0%

Volume (veh/h) 292 B 1 310 13 1

Peak Hour Factor 093 05 099 09 099 (D99

Hourly flow rate {(vph) 598 8 1 313 13 1

Pedesirians

Lane Width (ft)

Walking Spead (ftis)

Percent Blockage

Faight tumn flare (weh)

Median typs Mone
Median storage weh)

psiream signal {ft)

pa, platoon unblocked

v, conflicting volume 606 917 602
w21, stage 1 conf vol

w2, stage 2 conf vol

wiZu, unblocked vol c06 M7 602
iZ, single (=) 41 6.4 6.2
T, 2 stage (=)

tF (s) 22 35 33
pid qusue free % 100 96 100
cM capacity (vehfh) 972 302 500
Drirection, Lans # EE1 WEB1 HNE1

Violume Total EDE 314 14

Wiolume Left 0 1 13

Valume Right a 0 1

c=H 1700 972 310

Valume to Capacity 0.3 000 005

Crusue Length 95¢h (ft) 0 0 4

Control Delay (s) o0 00 172

Lane LOS A C

Approach Delay (=) o0 00 A1F2

Approach LOS C

Imterseciion Summary

Average Delay 0.3

Imtersection Capacity Utilization 41.6% 1CU Level of Service &
Analysis Period (min) 13
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Avenue 12 Worksheets (PM)
Lanes, Volumes, Timings

16: Ave 12 & Road 34.5 5/1/2009
A LN Y

Lane Groug: EBL EBT WBT WBR SBL SBR

Lane Configurations «f I8 LY

Ideal Flow {vphpl) 1300 1503 1500 1300 1900 1900

Lane Width {ft) 12 12 12 12 11 12

Tuming Speed (mph) 15 4 15 9

Lane Liil. Factor 1.00 100 100 100 100 1.00

Frt 0.998 0.885

FlIt Prodectad 0.95% 0989

Satd. Flow ( prot) U 1861  1ELY (LR =T u

FIt Permitted 0.95% 0989

Satd. Flow (perm) U 1861 1EHY U 1544 ]

Headway Factor 1.00 100 100 100 104 1.00

LInk Speed (mph) o 30 30

Link Cestance (ft) 22600 1085 1030

Travel Time (=) 1193 242 243

Yolume {vph) 9 37T M3 5 4 13

Pk How Faclon 038 o093 09598 059 0595 02396

Audj. Flow (vph) % 383 357 3 4 14

Lane Groug Mow (vph) 0 402 G2 o 10 i]

Sign Controd Freee Fres Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilizaton 37.1% ICU Level of Service &

Analysiz Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

16: Ave 12 & Road 34.5 5012009
N

Moverment EBL EBT WBT WBR SEBEL 5ER

Lane Configurations o N L

Sign Conitrol Free Free Stop

Grade kS k. 0%

WVolume {(veh/h) 9 37T M3 5 4 13

Peak Hour Factor D98 0% 09 09 095 096

Hourly flow rate {vph) 9 3[3 357 5 4 14

Pedesirians

Lane VWidth (ft)

Walking Speed (ft's)

Percent Blockage

Fight tum flare (veh)

Median typs Mane

Median storage veh)

Upstream signal (ft) 1065

P, platoon unbiocksd

wC, conflicting volume g2 r1 380

Vw1, stage 1 conf val
w2, stage 2 conf vol

wCu, unixocked vol 362 i1 380
iC, single (s) 4.1 6.4 6.2
iC, 2 stage (=)

fF () 22 35 33
p0 gueue free % 99 a9 98
cM capacity (vehih) 1196 I
Direction, Lans # EB1 WB1 SB1

WVaolume Total 402 382 18

Valume Left g 0 4

Violume Right 1] 3 14

cSH 1196 1700 568

Violume to Capacity 001 021 003

Crusue Length 95th (ft) 1 0 2

Control Delay (s) 03 00 115

Lane LOS A B

Approach Delay (s) 03 00 115

Approach LOS B

Interzection Summary

Average Delay 0.4

Interzection Capacity Lilization IT 1% ICU Level of Service A
Analysis Period (min) 13
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Lanes, VYolumes, Timings

19: Ave 12 & Road 35 51420089
ey e T ANt AN Y

Lane Group EEL EBT EBER WBL WBT WBR NBL NBT MNBR S5BL SBT SBR

Lane Configurations i i 8 i 8 i

Ideal Flow (vphpl) 1000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 15 12 12 15 12

Turning Speed (mgh) 15 g 15 g 15 g 15 9

Lane LHil. Factor 100 100 100 100 100 100 100 100 100 1.00 100 1.00

Frt 0.359 0.976 0.865 0.210

Flt Protected 0.953 0.599 0.987

Satd. Flow (prot) 0 1848 0 0 1818 ] 0 17r2 0 0 1340 0

Flt Permitted 0.953 0.399 0.987

Satd. Flow (perm) 0 1g48 0 0 1318 ] 0 17r2 0 0 1340 0

Headway Factor 100 100 100 100 100 100 100 082 100 1.00 085 1.00

Link Spesd (mph) 30 30 30 30

Link Distance (ft) 1320 5320 1000 54

Travel Time (g) 30.0 1209 x27 128

Volume {vph) 41 241 3 3 217 47 0 0 3 9 2 21

Peak Hour Factor 097 0% 087 0% 09 0897 08 057 05 0897 0597 0497

Adj. Flow {vph) 42 248 3 32 45 0 0 5 g 2 22

Lane Groug Flow {vph) 0 253 0 0o 275 0 1] 3 0 0 33 ]

Sign Control Fres Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Uingignalized

Intersection Capacity Utilization 43.1% ICU Level of Service A

Analysiz Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

19: Ave 12 & Road 35 12009
R R

Movement EEL EBT EEBR ®WBL WBT WBR NBL MNBT NBE SBL SBT SBR

Lane Configurations i i i i

Sign Control Fres Free Stop Stop

Grade % 0 % iy

Volume (vehh) 41 241 3 3 217 47 0 0 5 g 2 21

Peak Hour Factor 09y 057 0587 0487 097 0487 0% 058 05&7 087 087 097

Hourly flow rate (wph) 42 248 3 3 224 45 0 0 5 9 2 22

Pedestrians

Lane Width {ft)

Walking Spead (ftis)

Percent Blockage:

Riaht turn flare (veh)

Median typs Mone MNeone
Median starage veh)

Upsiream signal (ft)

pt, platoon unblocked

v, conflicting volume T2 252 611 613 250 594 590 248
w21, stage 1 conf vol

viZ2, stage 2 conf wol

wZu, unblocked vol 272 252 G611 613 280 554 S5O0 248
tiz, single (s) 41 41 71 6.5 6.2 7.1 6.5 6.2
i, 2 stage (=)

tF (s) 22 22 35 40 33 as 4.0 33
p0 gueue free % a7 100 100 100 99 g5 a5 a7
ch capacity (veh/h) 1291 1314 3g3 383 TS 403 405 0T
Direction, Lans # EBE1 WB1 NB1 SB1

Wiolume Totsl 284 75 3 33

Violume Left 42 3 0 9

Volume Right 3 48 5 22

cSH 1281 1314 789 5495

Volume fo Capacity 003 000 001 008

Clusue Length 958h (ft) 3 0 0 4

Contral Delay (s) 14 0.1 S 114

Lane LOS A A A B

Approach Delay (=) 14 01 S8 114

Approach LOS A B

Interzection Summary

Average Delay 14

Intersection Capacity Utilization 45.1% ICU Level of Service A

Analysis Period (min) 13
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Lanes, Volumes, Timings
25 Ave 12 & Road 37 @/1/200%

Ay NN A
Lanc Croup EEL EET EER WBL WBT WBR MEL MET MER ESBL SBT SER
Lane Configurations i i i

ldcal Flow (wphpl} 100 1200 1300 1900 1900 1900 1900 1900 1300 1000 1900 1000
Lans Width (ft) 12 12 12 12 12 12 12 18 12 12 16 12
Tuming Spaad (mgh) 15 G 15 ] 15 =] 15 ]
Lane LHil. Factor 100 100 100 100 100 H00 100 100 100 100 100 1.00
Firt 0000 0.598 0942 0.5041

FIt Protectad 0.5998 0.872 0.5586

Satd. Flow (jprot) o 1857 a o 1855 o o0 1933 a 0 18382 o
F It Permitted 0.998 0.5972 0.986

Satd. Flow (parm ) 0 1857 0 o 1855 i 0 1933 ] 0 1882 ]
Headway Factor 1.00 100 100 100 100 900 100 085 100 100 085 1.00
Link Speed {mph) 30 30 30 30

Link Castance (ft) 2250 5290 1000 525

Travel Time () 1202 1202 27 120
olume: (vph) 17 477 4 3 815 21 < 0 3 10 a 24
Peak Hour Factor 08 0% o050 05 050 O0S 05 05 0% 05 05 050
Adj. Flow (vph) 19 530 4 3 B33 23 < 0 3 11 a 27
Lane Group Flow (vph) 0 353 0 o 709 0 0 T 0 0 3G 0
Sign Control Free Free Stop Stop
Intcracction Summary

Area Type: Other

Control Type: Unsignalized

Imterzection Capacity Utilization 47.5% ICU Level of Service A

Analyzia Meriod (min) 15
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HCM Unsignalized Intersection Capacity Analysis

25: Ave 12 & Road 37 12009
R

Movement EEL EBT EEBR ®WBL WBT WBR NBL MNBT NBE SBL SBT SBR
Lane Configurations i i i i

Sign Control Fres Free Stop Stop

Grads %o g 0% o
Volume (vehh) 17 477 4 3 615 21 4 0 3 10 L] 24
Peak Hour Factor 05 05 050 05 090 09 0% 05 05 05 05 09
Hourly flow rate (wph) 19 530 4 3 B33 23 4 0 3 11 L] 27
Pedestrians

Lane Width {ft)

Walking Speed (ftis)

Percent Blockage:

Right turm flare (veh)

Median typs Mone MNeone
Median storage veh)

Upsiream signal (ft)

px, platoon unbiocked

v, conflicting vobume To7 534 1288 1283 532 1275 1274 645
w1, etage 1 conf vol

viZ2, stage 2 conf wol

v, unblocked val Tor 534 1208 1283 532 1275 1274 BES
tiz, single (s) 41 41 71 6.5 6.2 7.1 6.5 6.2
i, 2 stage (=)

tF (s) 22 22 35 40 33 as 4.0 33
p0 gueue free % ag 100 a7 100 ey 92 100 a4
ch capacity (veh/h) 892 1033 128 181 547 140 163 442
Direction, Lans # EBE1 WB1 NB1 SB1

Volume Total 223 110 i Ja

Violume Left 19 3 4 11

Yolume Right 4 23 3 27

cSH 892 1033 180 2T

Yolume fo Capacity 002 000 004 014

Clusue Length 958h (ft) 2 0 3 12

Control Delay () 06 01 247 204

Lane LOS A A C C

Approach Delay (=) 06 01 247 204

Approach LOS - C

Interzection Summary

Average Delay 1.0

Intersection Capacity Utilization 47 5% ICU Level of Service A

Analysis Period (min) 13
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Lanes, Volumes, Timings

29: Ave 12 & Road 38 12009
- N ¢ TN

Lane Groug EET EBR 'WBL WWBT MNBL NBR

Lane Configurations b $

Ideal Flow {wphpl} 1900 1500 1500 1500 1900 <1900

Lane Width {ft) 12 2 12 12 14 2

Tuming Speed (mph) 9 15 15 9

Lans LMl Factor 1.00 100 100 100 100 1.00

Frt 0.938 0.991

FIt Protactad 0855

Satd. Flow (prot) 1855 1] 0 1883 1880 o

Flt Permitted 0.855

Satd. Flow (perm) 1855 1] 0 1883 1880 o

Headway Factor 100 100 100 100 092 1.00

Limk Speed {mph) 30 30 30

Limk Distance (ft) 5290 1345 1000

Travel Time () 1202 308 227

Walume {wphi) 42 4 1 513 43 3

Peak Hour Factor 0S8 058 093 09 098 o098

Adlj. Flow {vph) 245 4 1 523 44 3

Lane Group Flow (vph) 353 1] 224 47 0

Sign Control Fres Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilizaton 37.8% ICL Level of Service A

Amnalyziz Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

29: Ave 12 & Road 38 5772009
S 2

Moverment EET EBR WBL WBT NBL HNBR

Lane Confiquratiang 1 + N

Sign Control Fres Free Shop

Grade 0% 0% 0%

Volume (veh/h) 242 4 1 513 43 3

Peak Hour Factor Do 058 048 04 093 093

Houry flow rate fvph) 348 4 1 523 44 3

Pedesirians

Lane Width (ft)

Walking Spead (ftis)

Percent Blockage

Fight turn flare (weh)

Median typs Mone
Median storage weh)

Upstream signal (ft)

P, platoon untlocked

v, coenflicling volums: 233 a7 391
w1, stage 1 conf vol

w2, stage 2 conf vol

wiu, unidlocked wol 353 877 351
i, single () Z1 5.4 6.2
fiC, 2 stage (s)

iF (3) 22 33 33
pl queue free % 100 a6 100
ch capacity (vehih) 1206 G T 1
Direction, Lans # EE1 WE1 HNBE1

‘“Volurne Total 353 524 47

olume Left 0 1 44

“Volume Right 4 0 3

cSH 1700 1206 330

Volume to Capacity b21 000 0.14

Clueue Lemgth S3th (ft) 0 0 12

Control Delay (s} 0.0 00 177

Lane LOS Iy C

Approsach Delay (=) 0.0 00 177

Approach LOS C

Intersection Summary

Average Delay 0.9

Interaection Capacity Ltilization a7 8% ICU Level of Service A
Analysiz Period (rmin) 15
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APPENDIX 3-1: MADERA COUNTY 2007 TRANSPORTATION PLAN
PROJECTS

TABLE 54
Constrained Candidate Capacity Increasing Projects for Inclusion in the
Madera County 2007 Regional Transpertation Plan

Agency Map 1D Estimated Fm Conformity Analysis Funding
Identifier Number Route Project Limits Description Cost Yaur Year Source
CALTRANS CAMDIDATE PROJECTS - 2007 RTP PROJECT LIST [CT RTF)
CTRTP 1 ] Ashlan Sve. in Fresno Co. 1o Ave 7 4-Lane Freeway o B-Lane Fresway $25,000,000 2011-12 2013 TP
CTRIP 2 ] = Reconstnuct Interchiang anam 2011-12 2013 00 Bond RTIEMess TIF
cme 3 oe Ave 121 Elfs Ave Temi—_— Lc:;f: FreseayandiC ] sronomann 013-14 e me
CTRTP 4 ) Ave 7o Awe 12 4-L3ne Freeway to B-Lane Fresway 77,000,000 201312 2020 me
CTRT 5 .. s 4-Lane Fresway to 6-Lane Freeway and ~ MPYIE
o Elis Ave 1o Awe 17 Recon IC at Ave 17 2015-18
CTRTP a o SR 223 Interchange $35,000,000 2015-18 TiPMeas TIF
CTRTP 7 @ SR 152 Interchange Piew Interchange and Rail Crossing 96,800,000 2017-12 e
R 8 o SR 152 10 Merced County Line o F!g:we;itﬁ.:ﬁiii?fmv = D820 20 il
Subtatal: $6C1.600.000
CITY OF MADERA CANDIDATE STREET AND ROAD PROJECT LIST (WADCITY)
MADCITY 2 =] SR 145 Interchange Reconstruct Interchange 55, Q 2008 RTIPMeas &
MaDZITY 10 Ellis Ave Granada to Road 26 Recen sirest and new 3R 29 OC at Slis §17,000.000 2009 RTIPMeas TéMease AIF
MADCITY 1 4TH K Swestto Lake 2w 4 lanes 54,000,000 2008 RTIPMeas THF
MADCITY i2 LAKE Green to Elis Widen to 4 Lanes Weas T
MADCITY 13 4TH niershangs @ SR 98 \C Recan ETIPMeas T/F
MADCITY 4 SCHHOOR Trever to Sunset Restripe 1o 4 lanes Meas T
MADCITY 15 CLEVELAND Tozer to Lake Restripe to 4 lanes Weas T
MADCITY e CLEVELAND Lake to Rd 26 (Country Chub Drive) Restripe 1o 4 lanes Meas T
MADCITY 7 AIRPORT Awe 17 fo Yeager Restripe o 4 lanes Meas T
MaDCITY 18 YEAGER Aport o Faicon Restripe to 4 lanes Weas T
MADCITY e GATEWAY Cleveland to Yosemite Widen to 4 Lanes RTIPMeas TIF
MADCITY 20 GATEWAY (SR 145) Yosemite to SRO2 Widen 1o 4 Lanes RTIPMeas TIF
MADCITY u EVELAND Schnoor o SR 00 204 lanes RTIFMeas TIF
MADCITY iz LAKE 4th to Cleveiand 2104 lanes $1.,600.000 2028 RTIPMeas TIF
MADCITY 3 SUNRISE B Street to Rioad 28 2104 lanss $1,600.000 8 RTIFMeas TIF
MaDaITY “ CLEVELAND Road 2810 5200 4108 lanes 53,300 020 028 RTIPMeas TIF
Subtotal ¥ 000
CITY OF CHOWCHILLA - CANDIDATE STREET AND ROAD PROJECT LISTING (CHOWCITY)
25 ROBERTSON 15th Street to Falm Py Restrips 2 to 4 Lanes so0 2011 21 SHOPPMeas T
b FIG TREE SR 00 Quercssng 2 Lans OC to Chowchills Bhd $10,200,000 2013 i
CHOWCITY 27 AVENUE 28 SR 22 fo Coronade Widen to 4 Lanes 2030 2030 -
Subtotal: $17,103,000
COUNTY OF MADERA STREET AND ROAD PROJECT LISTING (MADCO)
MADCO = CHILDRENS BLVD Road 4012 to Peck Blvd Widen to 6 Lanes F
MADCO 2 CHILDRENS BLVD SR 41 NB ramps fo Peck Blud Wigen to £ lanes
MADCO 30 CHILDRENS BLVD SR 41 to Lanes Brdge Widen to 8 lanss IF
MADCO 3 AVE 12 SR 41 to Norih Rio Mesa Biva Widen 10 6 Lanes $2.500.000 F
MADCO 2 AVE 10 Bead 4011210 SR 41 Widen to 4 Lanes $4.400.000 F
MADCO B LANES BRIDGE At Chilgren's Blvd Widen 1o 6 Lanes $2.800.000 IF
MADCO! “ CHILDRENS 3LVD Between SR41 Ramps Widen 1o B Lanes $5.000.000 F
MADCO 35 M. RIO MESA Rliz Me=3 Bvel to Ave 15 @ SR 41 Widen 1o 4 Lan=z $11,400,000
MADCO % ROAD 30 12 Ave 1210 Ave 13 Widen to 4 Lanes $4.500.000 IF
MADCO 7 41 NS on ramp/SR 41 @ Children's Bivd Widen to 2 lanes 320,200,000 F
MaDCQ 3= 4 Maders County Ln to Ave 10 Widen 10 6 Lanes $4.700.000 F
MADCO 2 41 Ave 10 10 Ave 12 4 lane freeway and IC at Ave 12 387,300,000 RTIPMeas T/IF
MADCO! 40 41 SR 145 10 Road 200 Construct passing lanss $30,560.000 RTIPMeas TIF
MaDeo 41 41 Road 420 1o SR 48 South of Oakhurst Widen to 4 Lanss §22,800,000 RTIPMe=as TIF
MADCO 42 AVE 12 Road 38 to SR &1 Widen to 4 Lanes $21,300,000 RTIPMeas T/IF
MADCO 43 ROAD 20 Olive 1o Ave 13 Widen to 4 Lanes $4.600.000 RTIPMeas TIF
MADCO i AVE 12 SR 86 to Road 32 Widen to 4 Lanes §12,200,000 RTIPMeas THF
MADCO 45 ROAD 20 Ave 1210 Ave 13 Widen to 4 Lanes and realignment $2,600.000 RTIPMeas TIF
Subtotal: §232.640.000
TOTAL: $988 873,000
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Candidate Year 2030 Capacity
Increasing Projects
Exhibit 5-3A
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Cigmant e

Candidate Year 2030 Capacity Increasing Projects
Exhibit 5-3B
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APPENDIX 3-2: TRANSPORTATION IMPROVEMENT PROPOSALS —

TESORO VIEJO PLAN

TABLE 10

CUMULATIVE NO PROJECT INTERSECTION AND ROADWAY IMPROVEMENTS

Retrofit Existing Intersections and Roadway Segments

Location

Improvement

SR 41: Avenue 12 to SR 145

Widen both the northbound and southbound approach to two lanes, with a
new freeway interchange at Avenue 12. In the study area, it is a four-lane
rural undivided highway north of the Avenue 12 interchange, a four-lane
north-south freeway from Avenue 12 to Friant Road, and a six-lane freeway
south of Friant Avenue through the City of Fresno.

1. Road 36/SR 145

Northbound approach:

o Convert the shared right-and-left turn lane into separate right-turn and
left-turn only lanes

2. SR 41/SR 145

Northbound approach: o Convert existing right-turn only lane to a shared
through-right lane Southbound approach: o Add second through and left-turn
only lanes Eastbound approach: o Convert approach to contain two left-turn
only lanes, as well as a shared through-right lane Westbound approach: o
Convert existing shared through-left lane into separate through and left-turn
only lanes

4. Road 206/Friant Rd

Signalize intersection

For the northbound, southbound, and westbound approaches, re-stripe
approaches to have shared through-right lane as well as a left-turn only lane
Eastbound approach:

o Convert approach from a single lane to a four-lane approach, which
contains two left-turn only lanes, a designated through lane, as well as

a right-turn only lane

5. Road 36/Avenue 15

Signalize intersection

6. SR 41/Avenue 15

Signalize intersection For the northbound and southbound approach,
provide an additional through
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TABLE 10

CUMULATIVE NO PROJECT INTERSECTION AND ROADWAY IMPROVEMENTS

Retrofit Existing Intersections and Roadway Segments

Location

Improvement

lane

7. SR 41/Road 204

Signalize intersection

For the northbound and southbound approaches, re-stripe approaches to
contain a left-turn only lane, a through lane, and a shared through-right lane

9. Road 36/Avenue 12

Optimize signal timing

11. Road 36/Avenue 9

Signalize intersection Eastbound approach: o Convert shared through-left
lane into separate through and left-turn only lanes

12. Road 40 ¥2 / Avenue 9/Children’s
Blvd

Signalize intersection For the eastbound and westbound approaches,
modify existing lane configuration to contain a shared through-right lane and
a left-turn only lane

13. Children’s Blvd/Peck Blvd

Add north leg to intersection with shared through-left-right lane for the
southbound approach, and a single receiving lane for the northbound
approach Signalize intersection Northbound approach: o Convert existing
right-turn lane into a free right, and the existing left-turn lane into a shared
through-right configuration Eastbound approach: o Add a left-turn lane
Westbound approach: o Add second left turn lane and convert existing
through lane into a shared through-right lane

14. Children’s Blvd/Lanes Bridge Dr

Southbound approach:
o Convert existing left-turn lane into a shared left-right turn lane

Eastbound approach:

0 Add a third through lane

Westbound approach:

0 Removed U-turn lane, add a third through lane, and convert a through
lane to a shared through-right lane

15. SR 41 SB Ramps/Children’s
Blvd/Rio Mesa Blvd

Eastbound approach: o Convert a through lane into a shared through-right
lane

16. SR 41 NB Ramps/Children’s
Blvd/Rio Mesa Blvd

Provide north leg connection to intersection, a left-turn lane and a shared
through-right lane for the southbound approach, and two receiving lanes for
the northbound approach Northbound approach: o Convert existing through
lane into a second left-turn lane

17. SR 41 SB Ramps/Friant
Rd/Blackstone Avenue

Southbound approach:
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TABLE 10

CUMULATIVE NO PROJECT INTERSECTION AND ROADWAY IMPROVEMENTS

Retrofit Existing Intersections and Roadway Segments

Location

Improvement

0 Add a shared right-left turn lane
Eastbound approach:
o Construct a free-flow right-turn lane as well as a free-flow shared

through-right lane by installing a median stretching from the southbound on-
ramp to the northbound on-ramp

o Provide proper signage instructing drivers desiring to get on to the
southbound or northbound on-ramps to start merging right before reaching
the median

0 Signage should be placed at appropriate locations west of the

intersection to indicate correct lanes to access on-ramps

18. SR 41 NB Ramps/Friant
Rd/Blackstone Avenue

Northbound approach:

0 Add a signal-controlled right-turn lane

o Provide a designated left-turn receiving lane to allow for simultaneous
northbound left and westbound through movements

Westbound approach:

0 Change approach to be an uncontrolled free-flow movement

19. SR 41 SB Ramps/Herndon
Avenue

Southbound approach:
0 Convert exiting right-turn lane into a shared right-left turn lane

Eastbound approach:
o Convert existing shared through-right lane into a free-flow right-turn

lane

Westbound approach:
0 Add a second free-flow right-turn lane

20. SR 41 NB Ramps/Herndon
Avenue

Northbound approach:
0 Add a second right-turn and left-turn only lane

Westbound approach:
o Construct a free-flow shared through-right, and free-flow through lane

by installing a median stretching from east of the intersection to the
southbound looping on-ramp o Provide proper signage instructing drivers
desiring to get on to the northbound and southbound on-ramps to start
merging to the right three lanes before reaching the median

o Signage should be placed at appropriate locations east of the Herndon
Avenue/Fresno Street intersection to indicate correct lanes to access
on-ramps

0 Only three through lanes will be signal-controlled

New Intersections

8. SR 41/Avenue 13

Construct a new signalized intersection with the following configurations:

o Northbound approach: Two through lanes, one left-turn
lane, and one right-turn lane

o0 Southbound approach:
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TABLE 10

CUMULATIVE NO PROJECT INTERSECTION AND ROADWAY IMPROVEMENTS

Retrofit Existing Intersections and Roadway Segments

Location

Improvement

. One through lane, a shared through-right lane, and a left-turn
lane
0 Eastbound approach:
. One shared through-right-left turn lane
o Westbound approach:
. One shared through-right turn lane, and two left-turn lanes

10. SR 41 SB Ramps/Avenue 12

Construct a new interchange with a signalized junction on the local roads
with the following lane configurations:
o0 Southbound approach:

. One right-turn lane, as well as one left-turn lane o Eastbound approach:

. One through lane with a free-flow right-turn lane
o0 Westbound approach:
. One through lane with a free-flow right-turn lane

21. SR 41 NB Ramps/Avenue 12

Construct a new interchange with a signalized junction on the local roads
with the following lane configurations:

o Northbound approach:

. One left-turn lane a free-flow right-turn lane

o Eastbound approach:

. One through lane with a free-flow right-turn lane
o Westbound approach:

. One through lane and a shared through-right lane

Source: Fehr & Peers, 2007.
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APPENDIX 4-1: CHANGES IN DEVELOPMENT PROPOSALS (2006-

2009)

Rio Mesa Model

Description Dwelling Units Employment TAZ ID (Range)
Kesterson 3,057 2,337 4100
Urretia 1,887 5,094 4200
Freels 4,984 766 4300
McCaffrey 4,729 6,270 4400
4451
Combs 3,723 3,321 4500
Gunner East 4,716 5,582 4600
Riverbend Ranch 427 - 4650
Jim Cobb 826 1,712 4670
Gateway Village 4,945 2,457 4700
4750
Dunmore Homes 1,403 81 4800
Gunner West 2,778 6,958 4900
Total 33,998 35,690
(b) discontinued;
( c) active
Active Development Proposals (August 2009)
Proposed Development Dwelling Units Employment
1 | Center Point Industrial Park - 2,377
2 | Gateway Village 6,908 16,138
3 | Gunner Ranch 2,840 2,050
4 | Liberty Groves 8,228 -
Madera State Center Community
5 | College Specific Plan 4,500 2,667
6 | Morgan - 1,494
7 | New English Ranchos 1,400 -
8 | North Fork Village 2,966 20,640
9 | Orchard Park 363 -
10 | San Joaquin River Ranch 15,405 -
11 | Silverdust - 559
12 | Tatham - -
13 | Tesoro Viejo 5,190 2,905
Total 47,800 48,830
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APPENDIX 4-2: PROJECTIONS BASED ON RIO MESA MODEL

Projected 2025 ADT Volumes (Rio Mesa Model)

Figure 4
lo Mesa Cumuiative Scenario
verage Dafly Traffic (1,000}
August 24, 2006
L ] Freeway
®  Highway
L Counly Road
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[ ] Collactor
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& Cantroid Connootor
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Projected Growth on Study Network Links by Rio Mesa Model

2007
2007 Model Volumes for Peak
2007 Daily Traffic Volumes 2025 2000 Model Volumes Hour
Street Direction| Volume | Direction | Volume | Two-way Two-way %
Counted  |Location Description| Milepost 1 1 2 2 Observed | Estimate | %Growth | Observed | Estimate |deviation|Two-Way
Avenue 9 west of Road 36 EB 5098 WB 3300 8,398 6,000 -29%
Avenue 9 east of Road 38 EB 3818) WB 2856, 6,674 8,000 20%
Avenue 9 east of SR 99 EB 4036 WB 2942 6,978
Avenue 12 west of SR 41 EB 6552 WB 7036 13,588 40,000 194%| 10,508 9,095 -13%
Avenue 12 east of Road 36 EB 6591 WB 7053 13,644 26,000 91%
Avenue 12 west of Road 36 EB 4881 WB 5438 10,319 16,000 55%
Avenue 12 east of Road 29 EB 5290 WB 6001 11,291
Avenue 15 west of SR 41 EB 2642 WB 1628 4,270 6,000 41% 2,472 1,904 -23%
Avenue 15 west of Road 36 EB 2470( WB 2440 4,910 6,000 22%
Avenue 15 west of Road 29 EB 3011 WB 4246 7,257
SR 41 south of Avenue 12 3.23| NB/SB 30,000 38,000 27%| 27,500 27,167 -1%| 2,600
SR 41 north of Avenue 12 3.23| NB/SB 15,500 43,000 177% 1,400
SR 41 south of SR 145 9.25| NB/SB 15,500 43,000 177% 1,400
SR 41 north of SR 145 9.25] NB/SB 17,500 22,000 26%| 11,800 11,931 1%| 1,850
SR 99 south of Avenue 12 7.46] NB/SB 68,000 51,000 53,315 5%| 6,100
SR 99 north of Avenue 12 7.46] NB/SB 70,000 6,200
SR 99 south of SR 145 10.27| NB/SB 63,000 5,600
SR 99 north of SR 145 10.27| NB/SB 68,000 32,000 28,492 -11%| 6,100
SR 145 west of SR 41 25.46| EB/WB 6,200 10,000 61% 3,550 3,513 -1% 620
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Projected 2025 Peak Turning Volumes (Tesoro Viejo Traffic Study)

38

1l

v ! BO (110}
Fot

i

30 (7o—*
340 {430—
A0 ('m}.—+

VoS
\%

s . ~ oy
- : I
~
10 2WZLD
-

Peak Hour

NS ,
Volume

4 5o (a60)

| 4—360 (400

a0 {650)

Avenue 15

(a0}
(30}

B0 {1020}

Raad 204

Ir

[
_
=

L189 (160)

+—1570 (1270)

Avenua 12

P
55
R LS L L )
+—250 (250 L8 | 4180 (190) +—100 (60)
B0 (110) ‘J l L,r 150 (150) 20 {20)
SR 145 VISR 145 SR 145
110 (310} 4 4-| T :viﬂ-l I-l- Friant Raad
190 {330)—® 130 (2300 —= | L w oo BQ (110)—» 2 ki 710 faan)—*
TR Coa o Qa0 Fo = 0 —p
£ oo ey 100 DEDI— oo {50 —3| L= 300 (400~ |2 57 260 'E;GC
Y < A [ ] 440 {570
+—3250 (310) Suom T LT
120 (280) -
Aveniue 1 _ ~.
| =S =
e = = e
83y Lot . j==rpm
o 41"’-} zl || "
£33 §o= 2] ’
20 (s0)—*
_; 38D (400)—e
=I'| 240 (180)—,
/
= |
:'_-L—HEE.-\\-enue 12]
4— 550 (4500 :
¢ 40 (80}
Avenue | : Avenue 14 1/2
20 {209
:a; % = b ‘\\ 30 {20)—»
s 20 {(20)—
ﬁ Ea % w e o
e e = i . (=%
[ =] I & =, &
i 5: T ' m T m
- =~ = £ 30 p1sn) | * 1190 (1080) =
=g 30 em S 25 |4 —#40 (820} S0 g|4—740 (830) =
J Lg 4—350 (530) J l L 8| ¢—830 (230} ‘J L}._,. o
= | Avenus 3 | Childrens Ed Y Avanue 12 1
120 (ze0)—* 20 (o —%
450 (450—F B7O {B00—® 430 [S30—® 440 (520)—w
B0 (20)—, 360 (460— 140 (180)—,

17

0%€

oL

4

/
3
i

(ore)
(0651}

Peak Hour Volumes AM (PM)

129



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

TREANSPORTATION COMSULTAMNTS

[ ... E . .|
Mo *_ 180 (380) ng e S *—s0 00
-— 310 {200} geg -— 240 (240} =— &0 {40) == (g =10
»— 70 (120) _:JWIT\ y—20(20) #2020} :}!ujl.l:c. e 50130}
_
NS Sl N Nt
= = 120 (240 555 5 & 200 (420) —* 555
220 (300) —+ g€ = 170 (260) —» =y 40 480} —» g o 250 (280) — oS
120 (210) == s 2 100 {50 —, ggg 320 (440) =, = = 430 (500} —, §3§
() Ll ™ ™
= 7 8
6 |8 7 :
Ets Bl a0 52 |z s%8 =0 ™ 000110 595 [zl 2co
28 1 -z, = E 822 foimgo £i8 Bl zm
B85 |4 o ! & ] cBao |8 et S R |@ o
—ra@ |ER e 6040} & = w5040y @ £ 400 (400)
|
AN —m=— s AN PRAY
Nl = Y AN Ni7
&0 (110) —* =55 20 (7~ e 20 (20)—* S55 20 (20)—* ses
110 (G0) ==t LAy o 30 120) = o 20 {20) == TR
50 {20) —, 2 Sa 150 (150 — =~ 20 {20 —, 2 =a 20{20)— o ==
7 "3 : 28
]
o | 10T - I »
58F *e 00 (210) & & (“f™-ag0i60) £ 8 ™ 40 (100} 288 |g] ~wuen
2T3 E ~-— 370 (430} = g 72l] <— 270 (1,230) e = Bl =— 270 (s6D) S22 5] +—230580)
Fan | 20D N B e maw |2 —70(210)
A\ PR PN PRAN
Ave 12 I = Ave 12 Ave J Childrens Bhed
YA — TN
20 (40) sas 110 {220) -S| a5
370 (480} —= %=1 8 300 (320) — 540 (80} —= 440 (820)— 5| DO=E
50(110)— ggg 480 (620) —~ 2020} —, |2 ggé
13 [ 14 I EE. 7 16 JF
=l " =) g . % [ . "‘g“‘ 5 ®_
o 130 (150} 5 ® |2 310 (710} 2] £50 (550) SeE |8 20 (20)
&&8 -.-450'[9%u;. % o |@l e 1,250 (1,550 352 5l =— 1,400 (2,080) EBE E «— 20 (20}
55?1 4 630 (250) I E oo |5 mwe [Tf —70(ED
(1
Chidrens Blvd I "J -l\ - Ria Mesa Blwd ’J * l‘ i ‘i* k‘ Cobk Banch Fid
Childrens Blvd Fio Mesa Blvd SR 41 NE On-ramg '11‘ r.,
20 (20) A o '1 Tf 20 20y —* s&s
Toen -8 ZEE 290 (2,020)—= 220 (B40) — A
mei—~ 5 Ss¢ 820 {2.030) —, 030 (1.710) —, ses
g =g 2R~
(o)
17 15 .
E_3 |G ™—101020m0 ™ 2e0(400) 2 ™ 1,380 1,800 KEY:
g28c (vl - 1550(1.750) Sl «— 2,230 (3.220) 2 ~— 2,760 (3,150) RET.
IR E=Tc] = et ™
| - i
"J J l‘ "' [Elackston= Avs | L2 B[ Blacksione Awe ‘J d Herndon Ave XX(YY} = |A3M [:I(P:Im:l
cd our
‘l ;J: Traffic
8580 (1,050) —» § 2 1,520 {1,880) —» Volumes
250 (840) — s o 1,090 {1.280) —
-
od
Tesoro Viejo Transportation Study
B D P
FEHR & PEERS
CUMULATIVE (2025) PEAK HOUR TRAFFIC VOLUMES

July 2007
F&Pvol2.0.xls

130

FIGURE 6A



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

21
*_ 430 (350) *_ 20 (20)
-— 2,380 (2,560) 2l «— 1.010(510)
'
\ } %
_ g5 5 &
1,880 (2,040) —» Sz 260 (300 — 2 3
1':5[233'.—\ = 20 I:4El:|—\ 1 ,:-
2 ;3
KEY:
XK (YY) = AM (PM)
Peak Hour
Traffic
Yolumes
ﬁ Tesoro Viejo Transportation Study
FEHR & PEERS CUMULATIVE (2025) PEAK HOUR TRAFFIC VOLUMES
TRANSPORTATION COMNSULTANTS { -:l
July 2007 FIGURE 6B

FaPwol2 O xls

131



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

ggi =0 " 120 (230) %,%‘5 g *_ 50 (100)
-+— 250 (250} SgR [|5f=—120(180) -— 100(80) 855 [Bf=—110w20
Fan &0 {110) ol = =3 F 150 (150) e 20 (20} oo el g &0 (120}
ac A Z 4%
‘ﬁ I’ w\ 4 r“‘ [ Roadids | \I r-r % f r-'
8 = = 110 (310) —* s55 2 5 5 210 (440} ¥ 555
en e —- o) = = 130 (23N) —a =] ANt —e Nl G o IR (27T — =]
105[183,—'\5 z 2 100 (50— Eég 300 (400)—, I3 = = 44D {570} — Sgr?
- ™~ o ™ ™
Al . = -1
== B o S 82
e=z (Zf ™ 100130 ZE5  |Tf ™ 180(480) ¢3;§ = ™40 20) 455 (R 20020
Sog |Ef = 230310 Zoz [Ef=—380400) 2o e o000 255 |g] =200
Soa— |Ef ,— 120 (280) g J— 220 (650) o o B4D(1,030) == 470 (4700)
AR [ 4N A AR
Awe 15 Ave [
»
7 17 N Yy
3o {50y —* s55 20 (40) —* E55 20 (20) ¥ S&55 230 (220) s8s
250 (310} —= fE® 380 {400) —= GES 30 (20) —= i 20 (20) —= 0aa
30 {70) - o == 240 (130} S 20 {20) o= 20 (20) o ol =
UMY vge | 888 | B ey Sge
=h - rd - a7
- 4
55 & & !
o =) kS el e
o= *_ og 210 8 2 g ®_ 1,100 (1.080) g s *_ ag (20) 583 (o] “—=0s0
Icg E -— 350 (450) g = |[Bf=—740iz30) 2 = E -— 350 (520) coc [gl=—2wEm
W od (CR 40 (80) E\Il I |= [ I (1 4 nllnun 2 g 70 (220)
o
4l e 12 4 N E s 12 4o\ Fed 2l Chidrens Shva
Ave D
y . .ﬁ T f' P o ﬁ T r'
30470} =13 120 (280) 20 (20} - 53
340 (430} —= S @ 490 {530) —» 450 (480) —= 400 560 — 5| Saw
el = 80 (430" P ok
50 (110} — EEE 360 {460) — 02—, B3 ggr‘a
fu & 2 2
g 5 5 R - &
ggﬁ ™ 130 (180} g 2 |[2f ™ 00 (510) 2 5 [xf ™ 7opgeen 355 sl *— 20 2m
= -+— 440 {820} o 7 [Of=—122001510) 25 |[wfl - 1,120 (1.580) o By .o
aR=2 4 530 (230) o N E menm |o e Er?u(?n;.
[V
“‘J l L‘- Childrens Blvd "'J I\' vt Ria Meza Blwd "J l L" ) "'J J' L‘ Cobbk Ranch Rd
1\ T rr Childrens Bhed Ric Mcosa Blvd | SH 47 ME On-ramp ‘] T ['
el S 20 (70)—* I 588
870 (200 —= 5| Sag 200 {2.010) —= 810 {1.070) —= e
eo(20i— I35l =23 280 {1.540) — 820 (1,380) — e
& - @ o=
5 T
E“ g 18 mﬁ g E'
g B ®_ 1,370 (1.750) ®_ 400 (770) 2 8 (ol ™ _gapqi14m KEY:
283 <— 1.240 (1,410} 2l «— 2290 (2,580 o g [0f <2480 2.840) REY.
(e =T o] ; o ] ;,
| il Vel ' fo
* J' l"‘ Blackstane Ave i Blacksiocne Ave "J l‘ bald Herndon Ave XX I\Y?] - 'SM l:kP:rﬂ
ea our
1 ;g Traffic
BED (1,520) —= 850 (1.140) —» § 3 1,680 (2.070) —» Volumes
820 (1,250) — 210 {1,000} — o 210 {1,050) —
7 i
&

Tesoro Viejo Transportation Study

CUMULATIVE (2025) PLUS PROJECT
PEAK HOUR TRAFFIC VOLUMES
FIGURE 7A

fio

FEHR & PEERS
TRANSPORTATION COMSULTANTS
July 2007

Fa&Pvol2.0.xls

132



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

*_ 450 (420)
—— 2,410 (3,100)

1,820 (2,070) —»
120 {260) —

1,100 (1,3801—,

440 (520) —
140 (180) =

-l =+— 1.570 {1.270)

™ qa0 (180

KEY:

XX (YY) = AM (PM)
Peak Hour
Traffic
Volumes

I

FEHR & PEERS

TREANSPORTATION CONSULTANTS

Tesoro Viejo Transportation Study

CUMULATIVE (2025) PLUS PROJECT
PEAK HOUR TRAFFIC VOLUMES

July 2007
FaPwol2 O xls

133

FIGURE 7B



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

|

N
Not to Scale

AM

811

1,480

1,340

AM

B65

1010

AM

594

40|

1,100

‘§ Avenue 15
4

oE peoy

‘,\ Avenue 12
!4

AM

920

1,640

AM

920

1370

1,960

BE pEoyY

Avenus 10

AM

QB Avenue J

2,329

4,400

_AM

5,580

LEGEND

PM
Existin

| 2025 Plus Project

A —
= o = Study Intersection
[am [ pm B PM |
4475] 4,114 W Hemdon Ave 3 1,982 = Future Study
| 7,560 9270 | E | 9,300} Intersection
| 6,890] 8,230 e e ] | B7L0|
| it Lo -+ — | s = Future Roadway

Tesoro Viejo Transportation Study

FEHR & PEERS

TRANSPORTATION CONSULTANTS

July 2007
WCOE-2361_8

MAINLINE SEGMENT PEAK HOUR VOLUMES
Figure 8§

134



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

Projected 2025 Peak Turning Volumes (Gunner Ranch West Traffic Study)

1 Intersection: Road 36 at Avenue 15
Street: Road 36 Avenue 15
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM AM PEAK HOUR 31 84 32 64 158 36 47 238 28 58 243 33 1052
PM PM PEAK HOUR 35 132 43 64 83| 34 38 267 34 37 272 63 1102
Data Source Gunner Ranch-VRPA Technologies
Year 2025
Level of Service (AM)
Level of Service (PM)
2 Intersection: Road 36 at Avenue 12
Street: Road 36 Avenue 12
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM AM PEAK HOUR 42 88 77 141 68 20 13 363 15 124 339 114 1404
PM PM PEAK HOUR 15 90 126 125 112] 12 24 401 26 94 414 163 1602
Data Source Gunner Ranch-VRPA Technologies
Year 2025
Level of Service (AM) [
Level of Service (PM) [
3 Intersection: Road 36 at Avenue 9
Street: Road 36 Avenue 9
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM AM PEAK HOUR 77 106 95 470 329 86 1163
PM PM PEAK HOUR 103 109 131 454 442 100 1339
Data Source Gunner Ranch-VRPA Technologies
Year 2025
Level of Service (AM)
Level of Service (PM)
4 Intersection: SR 41 at SR 145
Street: SR 41 SR 145
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM AM PEAK HOUR 20 742 1499 322 791 322 69 350 76 1522 376 273 6362
PM PM PEAK HOUR 63 790 1792 317 807 62 142 419 42 1746 387 350 6917
Data Source Gunner Ranch-VRPA Technologies
Year 2025
Level of Service (AM)
Level of Service (PM)
5 Intersection: *Please see new configuration for SR 41 below
Street: SR 41 SB Ramps Avenue 15
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM AM PEAK HOUR
PM PM PEAK HOUR
Data Source
Year
Level of Service (AM)
Level of Service (PM)
6 Intersection: SR 41 at Road 14 1/2 and Road 204
Street: SR 41 Road 14 1/2 and Road 204
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM AM PEAK HOUR 18 4 43 46 7 2 0 0 20 33 9 57 239
PM PM PEAK HOUR 49 4 63 52 8| 40 23 0 35 31 10 47 362

Data Source

Gunner Ranch-VRPA Technologies

Year

2025

Level of Service (AM)

Level of Service (PM)
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: * I 1
7 Intersection: Please see new configuration for SR 41 below
Street: SR 41 SB Ramps Avenue 12
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM AM PEAK HOUR
PM PM PEAK HOUR
Data Source
Year
Level of Service (AM)
Level of Service (PM)
% .
Proposed New Intersections
1 Intersection: SR 41 SB Ramps at Avenue 15
Street: SR 41 SB Ramps Avenue 15
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM AM PEAK HOUR 709 155 714 1661 636 3875
PM PM PEAK HOUR 815 147 1582 1881 754 5179
Data Source Gunner Ranch-VRPA Technologies
Year 2025
Level of Service (AM) C
Level of Service (PM) C
2 Intersection: SR 41 NB Ramps at Avenue 15
Street: SR 41 NB Ramps Avenue 15
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM AM PEAK HOUR 194 1759 617 2181 891 5642
PM PM PEAK HOUR 573 1842, 685 2691 991 6782
Data Source Gunner Ranch-VRPA Technologies
Year 2025
Level of Service (AM) C
Level of Service (PM)
3 Intersection: SR 41 SB Ramps at Avenue 12
Street: SR 41 SB Ramps Avenue 12
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM AM PEAK HOUR 722 800 1650 1407 2263 6842
PM PM PEAK HOUR 859 813 1855 1612 2580 7719
Data Source Gunner Ranch-VRPA Technologies
Year 2025
Level of Service (AM) C
Level of Service (PM) C
4 Intersection: SR 41 NB Ramps at Avenue 12
Street: SR 41 NB Ramps Avenue 12
Approach: Northbound Southbound Eastbound Westbound
Peak Hour left through right left through right left through right left through right Total
AM AM PEAK HOUR 1748 1018| 1463 1894 591 6714
PM PM PEAK HOUR 2332 894 1626 2357 647 7856
Data Source Gunner Ranch-VRPA Technologies
Year 2025
Level of Service (AM) C
Level of Service (PM)
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Gunner Ranch West— Traffic Impact Analysis, County of Madera
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Gunner Ranch West— Traffic Impact Analysis, County of Madera
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Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

Projected 2025 Peak Levels of Service (Gunner Ranch West Traffic Study)

Gunner Ranch West— Traffic Impact Analysis, County of Madera
- ________________________________________________________________________________________]

Table 3-3
INTERSECTION OPERATIONS
CUMULATIVE | CUMULATIVE | CUMULATIVE | CUMULATIVE | CUMULATIVE
2010 WITH 2015 WITH Z020WITH | 2025 WITHOUT | 2025 WITH
INTERSECTION A g
HOUR FROJECT PROJECT PROJECT PROJECT PROJECT
DELAY | LOS | DELAY | Los | DELAY | Los | DELAY | LOS | DELAY | LOS
1 SR 41/ 5R 145! Road 145 | Millerton Rd Ab 444 O =301 £ F >50.0 F =30.0 F
P =600 F =30.0 3 F =B0.0 F 30,0 F
2 SR 41/ Avenue 15 AM 450 E
P =60.0 F
3 |SR41)Road 204 ™ am | =500 | F [ A 2.3 A 67 A a7 A
PM =60.0 £ 04 A ] & 10.5 E 0.5 B
4 SR 41/ Avenue 12 Al >E0.0 F
P =300 E
5 SR 41 SB Ramps / Avenue 12 AM 24.1 c 76.0 E =80.0 F =300 F
P 208 G =20.0 F =80.0 F =20.0 F
& SR 41 ME Ramps ! Avenue 12 1% AM >20.0 F F >80.0 F >80.0 F
P =30.0 £ F =800 F =80.0 F
T 5R 41 MB Ramps / Rio Mesa AM 145 B =30.0 F F =80.0 F =30.0 F
P 14.1 B =300 B F >50.0 F >30.0 F
&  |5R41 5B Ramps / Chigren's Bhd AM 39.5 D >30.0 E F 75.8 E >80.0 F
=] =00 F =200 F F >B0.0 F =80.0
o SR 41 56 Ramps / Herndon Ave AM 204 c 24.5 c 278 c 21.2 c 3.6 C
P 12.4 B 217 C 27.0 C 10.2 E 3.7 C
10 SR 41 MB Ramps | Herndon Ave ™ AM 560 E =200 £ F =500 F =20.0 F
P =600 F =30.0 F F =80.0 F =30.0 F
11 |SR41 5B Ramps | Friant Rd ™ AN 22 4 C 307 C 34 3 5 20.3 C 4.7 C
P 26.8 C 405 D =80.0 F 50.7 D =80.0 F
12 SR 41 NB Ramps ! Friant Rd ' AM 20.1 c 21.4 C 3.7 [ 25.1 [ 4.0 c
=] 237 ] 24 E C 35 6 G 26.4 C 272 C
12 |Avenue 15/ Foad 36 % AM 10.4 E 11.8 E 13.0 3 17 .4 [ 7.7 C
P 100 A 11.5 B 143 B 18.2 C 20.0 C
14 |Avenue 9/ Road 38 @ AM 15.2 c 202 C 252 o] 20.5 c 31.3 o’
P 17.8 C 263 ] =500 | F* 20.8 7] =50.0 F*
15 |Avenue 2/ Road 40 % AM 19.2 C 254 5 30.0 D 10.8 C E'
P 20.1 C 0.3 i] =500 | F* 20.2 C
18 |Avenue 2/ Road 40 12 amo | =500 | F E El le2 | © a
2] >50.0 F F F 20.1 C F
17 |Awenue 9/ SR 20 NB Ramps ™ Al 128 B C 19 [+ 21.5 c 24.3 c
P 13.2 E G 215 [ 24.5 C 322 5
12 |Awenue 3/ SR 20 5B Ramps = Al 130 B C 19.0 (5 227 C o’
PM 12.2 E G 20.5 [ 22.4 C 5
12 |Children's Blvd / Peck Bhd ™ AM >50.0 F £ =50.0 F =50.0 F F
PM >50.0 F £ =500 F =50.0 F F
20 Children's Bhd ! Lane’s Bridge Dir Lo Al =50.0 F F F =50.0 F F
P >50.0 F F F =50.0 F F
21 |Peck Blvd/ Goodwin Way ™ AM >50.0 = =50.0 £ =500 F 445 E’ F
P 135 ! =50.0 F =50.0 F 5.2 o* F
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Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

Gunner Ranch West— Traffic Impact Analysis, County of Madera
e

CUMULATIVE | CUMULATIVE | CUMULATIVE | CUMULATIVE | CUMULATIVE
R PEAK | 2010 WITH 2015 WITH 2020 WITH | 2025WITHOUT | 2025 WITH
L HOUR PROJECT PROJECT PROJECT PROJECT PROJECT
pELAY | Los | DELaY | LoS | DELAY | LOS | DELAY | LOS | DELAY | LOS
Randal Way / Goodwin Way & AM 2.3 A 15.2 C 21.8 c 4.8 A 3.1 c
PM [ A 11.3 B 11.0 E 2.0 A 12.2 E
Awenue 117 West Frontage Rosd (Old 3R 21)]  aM 8.0 0.3 & B4 A 2.1 £ 0.4 A
PM 11.2 3 12 B 126 E 11.8 8 12.0 E
Golden Stste Dr / SR 00 5B Ramps ant (=800 Fr | =500 F [=f00™] F [=a00™] F J=so0™| F
PM (=500 F* [=50C F [=500"] F TR E |sia™]| E
Avenue 12 | Golder State DOr AM 41.0 3] 5.3 E >E0.0 F =201 F =80.0 F
PM 475 3] =300 F =50.0 F =801 F =50.0 F
Avenue 12 { SR @0 NB Ramps ' AM 6.7 [ 74.2 E =£0.0 F =300 F =600 F
PM 757 & =300 E =60, F =20 F =800 E
Avenue 12/ Road 20" AM 40.7 o] =200 = =£0.0 F =201 F =500 E
i 62.4 C =000 [ =000 r =000 r =000
Avenus 12 Road 26 AM 26.0 ¥ 0.5 C 31.9 C 34 £ 34.2 C
PM 7.2 C 0.0 C 07 C 33. C 333 C
Averue 12 7 Ruul Dieed Patkwey Easl’ AM 35.8 [+] ~#80.0 F »E0.0 F #2800 F +80.0 E
PM 20.8 C =300 E >E0.0 F =201 F =B0.0 F
Awenus 12 1 Rioot Creek Parkway West i AM 20.8 c a1.8 E =E0.0 F >800 F =80.0 F
PM 315 G =300 £ =E0.0 F =301 F =E0.0 E
Awenus 121 West Frontage Rosd (Old SR 41)]  AM >50.0 F =500 F =50.0 F =500 F =50.0 F
PM 350,10 F =500 F =600 F >501) F =500 E
32 Luenie 151 58 41 58 Ramps Lyl AM | L a5 N T =ANM F =R N =
PM ] C >E0.0 F =800 F =60.0 E
37 |Awenus 157 5% 41 NB Ramps ' AM =800 F =E0.0 F =B F =800 F
PM =200 F =E0.0 F BN F =200 E
Avenue 10 ( Road 40 172 ¥ AM 13.5 g =500 E =500, F =ED] F =50.0 E
PM 16.1 C =500 F =500 F =ED] F =500 F
Avenue 10/ Lane's Bridge Dr AM 10.7 8 2 C >50.0 F *500 F =500 F
i 12.3 o 30, | C =500 [ =500 r =50.0
38 |Children's Blvd ! Crocket Way = AM 500 | F* =500 F >60.10 F 14.7 E =500 F
PM 30.1 D =500 F =50.0 F 1137 2 =560.0 F

DELAY is meoasurcd in scoonds
LOE = Level of Servce
For unsignalized twa-way siop controfled intersections, the delay refers to the worsi-case movament.
* Dioes not meet signal warranis.
ntersection does exist Juring this szenaro.
{1} signalized inersection
12) unsignalized twa-way siop controdled intersection
{3} unsignalized allway stop controfed ntersecton
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APPENDIX 5-1: DETAILS OF DEVELOPMENT PROPOSALS

Planned unit

143

development Single family | Commercial industrial light
Lane Use: homes office shopping park industry [mixed use
Units: dwelling unit dwelling unit 1000 sf 1000 sf acres 1000ft
Development Proposals
Center Point Industrial
1|Park 268
2|Gateway Village 6,578 2,124 3,204 132 |acres
3|Gunner Ranch 2,840 2,050 | 1000 SF
4{Liberty Groves 8,228
Madera State Center
Community College
5|Specific Plan 4,500 800
6|Morgan 1,494
7|New English Ranchos 1,400
8|North Fork Village 2,966 6,192
9|Orchard Park 363
10|San Joaquin River Ranch 15,405
11|Silverdust 63
12{Tatham
13|Tesoro Viejo 5,190 1,133 640
Total 46,070 1,400 9,116 1,133 331 5,338
Summary
Land Use Quantity Unit
Residential 47,470 |Dwelling Units|
Commercial Office 9,116 |1,000 SF
Shopping 1,133 |1,000 SF
Light Industry 5,338 (1,000 SF
Mixed Use 2,050 |1,000 SF
Mixed Use 132|acres
Industrial Park 331|acres
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APPENDIX 5-2: DETAILS OF TRIP GENERATION CALCULATIONS

Daily Trips
Planned unit
development mixed [mixed |mixed
Lane Use: Single family homes Commercial office shopping industrial park light industry use use use Total
x=# x=# trips= Trips= trips=
dwelling  |[trips= dwelling  [trips= trips= trips= x=# 47.94x  |x=# 7.47x- x=# |[x=# |{calc}*
Rate/Equation: |unit o828 it g o271 x=#1000sf e 70385 |y=#1000sf |e®"*5  |acres  [+595.34 |1000ft [101.92  [acres |1000ft |0.5
Center Point
1|Industrial Park 268 13443 13,443
2|Gateway Village 6578 38427 2124 14031 3204 23832 132 3462| 79,751
3|Gunner Ranch 2840 18350 2050 7606| 25,956
4|Liberty Groves 8228 46792 46,792
Madera State
Center
5[Community 4500 27513 800 6615 34,128
6|Morgan 1494.11 11059 11,059
7|New English Ranchos 1400, 11786 11,786
8|North Fork Villagd 2966 19064 6192 31980 51,045
9|Orchard Park 363 3002 3,002
10{san JoaquinRiver Ranch 15405 81255 81,255
11(Silverdust 63 3616 3,616
12|Tatham -
13[Tesoro Viejo 5190 31193 1132.56 32891 640.322 4681 68,765
430,599
Total 46,070 1,400 9,116 1,133 331 5,338 132 2,050 430,599
Land Use Quantity Unit Trips |
Residential 47,470 |Dwelling Unit 277,382
Commercial Offic 9,116 |1,000 SF 52,627
Shopping 1,133 |1,000 SF 32,891
Light Industry 5,338 [1,000 SF 56,631
Mixed Use 2,050 |1,000 SF 11,068
Mixed Use 132|acres
Industrial Park 331|acres
430,599
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AM Peak Hour Trips

Planned unit
development mixed |mixed |mixed
Lane Use Single family homes Commercial office shopping industrial park light industry use use use Total
x=# . . . . Trips= trips=
dwelling trips= trips= trips= trips= x=# |trips= x=# 1.18x- x=# {calc} *
rate unit @020 |- dwelling unit|. 70x+9.74 |x=#1000sf | @30 L5S |y w1000 | @50 MN*232 | gores [e7®MM28% 1000t 8928 |x=ttacres|1000ft 0.5
Center Point Industrial
1|Park 268 1409 1,409
2|Gateway Village 6578 2911 2124 2162 3204 3691 132] 406 9,170
3|Gunner Ranch 2840 1333] 2050 1165 2,498
4Liberty Groves 8228 3584 3,584
Madera State Center
Community College
5|Specific Plan 4500 2045 800 990 3,035
6{Morgan 1494.11 1674 1,674
7|New English Ranchos 1400 990 990
8|North Fork Village 2966 1388 6192] 5089 6,476
9|Orchard Park 363 197, 197
10]san Joaquin River Ranch 15405 6422 6,422
11|Silverdust 63| 456 456
12|Tatham -
13|Tesoro Viejo 5190 2335 1132.56 645 640.322 666 3,646
39,556
Total 46,070 1,400 9,116 1,133 331 5,338 132 2,050 39,556
Summary
Land Use Trips |
Residential 21,203
Commercial Office 8,241
Shopping 645
Industrial 7,897
Mixed Use 1,570

39,556

145



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

PM Peak Hour Trips

Planned unit
development mixed |mixed |mixed
Lane Use Single family homes Commercial office shopping industrial park light industry use use use Total
x=# . A Trips= trips=
dwelling |trips= trips= trips= trips= x=# trips= x=# 1.43x- x=# {calc} *
rate unit P27 iz dwelling unit| e 2251 = #1000sF |1.12x+78.81 [x=#1000sf|e®”"*337 |acres |e.72in(x)+3.14|1000f [157.36  |x=#acres|1000ft 0.5
Center Point Industrial
1|Park 268 1294 1,294
2|Gateway Village 6578 3577 2124 2458 3204 4424 132 389 10,848
3|Gunner Ranch 2840 1680 2050 1387, 3,067
4fLiberty Groves 8228, 4375 4,375
Madera State Center
Community College
5|Specific Plan 4500 2542 800 975 3,517
6|Morgan 1494.11 1979 1,979
7|New English Ranchos 1400 1130 1,130
8[North Fork Village 2966 1747 6192 7014 8,761
9|Orchard Park 363 264 264
10]san Joaquin River Ranch 15405 7694 7,694
11|Silverdust 63 456, 456
12|Tatham -
13[Tesoro Viejo 5190 2890 1132.56 3234 640.322 758 6,883
[ 50,267
Total 46,070 1,400 9,116 1,133 331 5,338 132 2,050 50,267
Summary
Land Use Trips |
Residential 25,899
Commercial Office 10,446
Shopping 3,234
Industrial 8,912
Mixed Use 1,776
50,267
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APPENDIX 6-1: DIRECTIONAL DISTRIBUTIONS IN CENSUS LEHD
DATA

LEHD within our Network
Madera Ranchos
2006

Count Share
Total All Jobs 2,086 100%
Job Counts in CitiesS/ToOwNS where
Workers Live 2006

Count Share
Fresno, CA 540 25.9%
Madera, CA 437 20.9%
Madera Acres, CA 96 4.6%
Clovis, CA 70 3.4%
Bonadelle Ranchos-Madera Ranchos, CA 63 3.0%
Chowchilla, CA 36 1.7%
Yosemite Lakes, CA 29 1.4%
Parksdale, CA 24 1.2%
Sanger, CA 21 1.0%
Parkwood, CA 21 1.0%
All Other Locations 749 35.9%
Job Counts in COUNTIES where Workers
Live 2006

Count Share
Madera Co., CA 960 46.0%
Fresno Co., CA 816 39.1%
Merced Co., CA 39 1.9%
Tulare Co., CA 36 1.7%
Stanislaus Co., CA 34 1.6%
Sacramento Co., CA 24 1.2%
Monterey Co., CA 23 1.1%
Los Angeles Co., CA 22 1.1%
Kings Co., CA 15 0.7%
San Mateo Co., CA 13 0.6%
All Other Locations 104 5.0%
Job Counts in States Where Workers Live 2006

Count Share
California 2,076 99.5%
Kentucky 3 0.1%
Colorado 2 0.1%
Arizona 2 0.1%
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Pennsylvania 1 0.0%

All Other Locations 2 0.1%

Report Settings

Year(s): 2006
Job Type: All Jobs
Labor Market Segment All Workers

Report Generation Date:

Data Sources

This map 1s for demonstration purposes only. For a more detailed and customizable map cuput, please use
the "Print Map" tool located above the Map Viewer.

2006
< 0 -1 Workers
s Z -1 Workers
2 -2 Workers

3 - 3 Workers
4 - € Workers
7 - 11 Workers
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BY Cities/Towns Count Share
Fresno, CA 540 25.9% S
Madera, CA 437 20.9% N
Madera Acres, CA 96 4.6% N
Clovis, CA 70 3.4% S
Bonadelle Ranchos-Madera Ranchos, CA 63 3.0%
Chowchilla, CA 36 1.7% N
| Yosemite Lakes, CA | 1.4% N
Parksdale, CA 24 1.2%
Sanger, CA 21 1.0%
Parkwood, CA 21 1.0%
All Other Locations 749 35.9%
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APPENDIX 6-2: CORDON COUNTS AND DIRECTIONAL
DISTRIBUTIONS

Direction | IN | ouT | TOTAL

AM Volume Volume Volume Percent
Northwest 484 449 933 24%
Southwest 346 260 606 16%
Northeast 811 264 1075 28%
Southeast 824 420 1244 32%
Total 2465 1393 3858 100%

PM Volume Volume Volume Percent
Northwest 714 516 1230 26%
Southwest 249 270 519 11%
Northeast 456 809 1265 27%
Southeast 1175 584 1759 37%
Total 2594 2179 4773 100%
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APPENDIX 6-3: OTHER CENSUS TRAVEL DATA

National Household Travel Survey, 2001: Work Trips as Percent of All Trips

SO U SR — T ——
business and pleasure—has regained the levelsand  column of Table 1-1. the dramatic
growth rates prior to 9711, Previous estimates indi- When these activities are looked ot on a modal growth in other

cated that intercty passenper truvel could constitute  level, the role of work travel expands. Work travel

. . . activities rather
as mnuch as 25% ol total passenger miles of travel by plays a far more significant role in public transporta-

all modies? tion than in transportation by private vehicle, For than diminished
We can place commuting in context with Jocal public transportation, 253% of all trips muade on work travel.

mietropolitan passenger travel by residents if we look

al the 3J1.'J.l!:{ of total el by the dilterent purposes THEEI-1

for traved, in effect focusing only on two categories = - -

of transportation activities—commuting and other ‘I purpose FErson P 1)

resident travel Tt is helpful that the Nationwide T from wirk 148 181

Personal Transpontation Survey (NPTS), renamad the Vi relatied business 28 1)
National Household Travel Survey (NHTS) and con-

ducted in 2001 before reverting to its original name, Spping Lk 14V
covers roughly the same time period as the census. Famity! paronal busres 5 173
This permits consdent analysis of commuting in Scheel/ churct EY ] 1]
the context of other passenger travel demand. The

NHTS indicates that work travel constitutes roughly Vel gl £ b
15% of all person trips. as scen in the first columm Yaczton o8 a7
of Table |-1, indicating a significant decline in share Visd Fiendsl reiatives 14 1€
from the 20% observed in 1990, (The fully compa- (ther scciall reeatonsl 184 162
roble number between the surveys is more like 16%, Ot 0 i
however, because the 2000 survey, for the first time,

separadely identified trips made by children wnder Al 100.0 100.0
5 years of age; evert when the child vsaally 15 sccom- Sourm: 8HTS 2107

panied by an adult, the trip is counted as part of
Lot howsehold wravel activity ) The decline in dhare

rather to a more rapid growth in other trip pur-

poscs, In the period from 1977-2001, work trips per 25
cipita rose 14% while personal business travel rose
1 14%, socmalf recreational travel rose 65%., and =ven 20

l
school travel rose 279, as is discernible from Figure ’,l"’f-
1-2. Absulute changes in work trips per capita can
denive from changes in the frequency of work trips
of workers of a shift in the proportion of workers in
the population. Rigng incomes are a mujor factor 1.5 x
here, As incomies rse, todal trip-making increoses, but
certain trip purposes rise faster than others. Figure
1-3 shonws that as incomes rise work trip growth
shows significant increases in the Jower brackets but

Fareoni trips
i

0 T T U T 1
1873 1480 1585 1990 1995 2000 05

levels off at middle levels, as might be expected. The —— ik —— Fanilyl personal busness
g rises in personal business travel and socialfrecre- —&— Sooot durch —p— Sonlal’ recational
ational traved help o explain the high growth rates —— Ol

for these purposes observed in the previous figure, A
new, and chse to exhaustive, list of 36 trip purposes
usexdin the 2000 NHTS is shown in Table 1-2.

# Amenicner Tl Seorvey, Burem ol Transportalion Salisdics, US
DT, Washingion, [D.C, 1995

COMMUTING IN AMERICAINT | 3

Source: Alan E. Pisarski, Commuting in America, 2006

NPTS (1990) Temporal Distribution of ALL trips

weekday

24-hour travel

lam-6am | 3,788,584 |  2.26% |
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6am - 9am 30,390,381 18.16% | ** am peak

9am - 1pm 31,459,409 18.80%

1pm - 4pm 36,261,855 21.67%

4pm -

pm 40,924,240 24.46% | ** pm peak
7pm -

10pm 19,149,631 11.44%

10pm -

lam 5,350,919 3.20%

167,325,019 100.00%

total am + pm peak

42.62% periods

Work Trips Have Declined

as a Proportion of All Trips

Work Travel as a Proportion of All Travel

40%
30%
20% \/-Q
10%

0%
1969 1977 1983 1990 1995 2002*

=== Person Trips —— Person Miles of Travel Vehicle Trips Vehciles Miles of Travel

Census Data for Transportation Planning Conference, May 2005

Nancy McGuckin, Travel Behavior Analyst

Nanda Srinivasan, Cambridge Systematics

Accessed online 11/4/09: http://ctpp.transportation.org/Future/slides/051105/mcquickin.ppt

152


http://ctpp.transportation.org/Future/slides/051105/mcguickin.ppt

Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

APPENDIX 6-4A: DIRECTIONAL DISTRIBUTIONS IN TESORO VIEJO
STUDY

37%

Tesorn Yiejo= 35%
Jamison and Morgan = 2%
| Remainder of Rio Mesa= 20%

Avenee 10

Avepus §

LEGEND
: ; Hees fve X% = Project Tigp
Vel { Distribution
© - Sty mersecion
W Hemdon Ave E. Herndonr Ave @ = Futura de?
M Intersecton
Mot to Scale ! -++ = Future Roadway
w Tesoro Viejo Transportation Study
PEHR & PEERS PROJECT TRIP DISTRIBUTION
Nowember 2007 Figure 5

WCDE-TI6T §
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APPENDIX 6-4B: COMPARATIVE DIRECTIONAL DISTRIBUTIONS

Table Appendix 6-4b: Directional Distributions: Status Quo vs. Jobs-housing Balance
Scenario

Status Quo
(Bedroom Jobs-Housing
Direction Community) Balance

Northwest (toward Madera) 27% 14%
Southwest (beyond Fresno) 15% 7%
Northeast (toward Yosemite) 21% 10%
Southeast (toward Fresno) 30% 15%
“Other” Internal 7% 54%
Total 100% 100%

Figure Appendix 6-4b: Directional Distribution with Job-Housing Balance

10%

14%

7% /
15%
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APPENDIX 7-1: JUSTIFICATION FOR ONSITE AND PASS-BY
CAPTURE RATES

The “capture” reduction rates come from studies by the ITE.

Onsite Capture:

The table below shows a capture rate of 45% in the AM peak, 55% in the PM peak daily a daily rate of

51%. This study used 50% for long term planning.

On-Site Capture Data for Retail Uses, Brandermill Mixed Use Project, Richmond, VA
(Source: ITE Trip Generation Manual)

Trip Ends
A.M. Peak Hour P.M. Peak Hour
- (7-9 AM) (4-6P.M.) Daily
Total Generated 2570 2935 35,540
Exiernal ) 1,420 1,325 16,280
Cantured 1,150 (45%] 1,610 (55%) 17,260 (51%)

—_— Pass-By
Capture:

The table below shows a range of capture rates for the PM peak hour. Broward County in Florida, which
has conditions closest to the Central Valley than the other cases, shows the highest rates with one at
55%. This is rounded off to 60% to be conservative with projected new trips and capture the idea of

establishing highway and local serving commercial uses in proposed new developments.
Pass-By Trip Data for General Retail Projects in the United States
(Source: ITE Trip Generation Manual)

T =) - - - .
© (1000 Waskclyy Mo of Primary NonFass Diverted Pass-
! 5q Feat Sirvey  Infer- © Time Trip == By Linked Trip By Trip
Mame of Desslopmant  GLA) Locaton Date LT Pericd (%) =) <) (%) ADT Sowrce
21, Grooce Outel Mall 256 Greece EMG/BE 120 46 PM. 62 EI 23,410 Sear Brown
42. Stone Rdga 160 Gmeece NY. - 6/10/B8 78 46 PM. ] 2% 57,306 Sear Brown
%G'aem Towna 550 Greeca NY &MDfBB 117 46 PM. 52 4E 40,763 Gaar Brown
‘44, Sun Canter 5 Boca Raton FL 12787 110 46 PM, 335 336 32T 42,225 Famoy-Hom end
Assodaies
45, Ross Park Mall 1,080 Boss Twp. PA _ 7/22/88 411 2-BPM. E55 0z 343 51,500 Witbur Smith and
ASSOCAIBS
46. Dresherdown §7  Upper Dublin Twp.  Winter  NIA 46 PM, EE a1 34,000 Mo
Plaza PA 1988/88 Assoclales
47, Cheslermok 18 Tredyfinn Twp. Winter  N/A 46 PM. 76 24 10,000 Booz Alen &
Viiage Centar PA 1988/89 Hamiton
48, Uons Head Paza 122 Lawnsde NJ WWintar N/A 46 PM. B3 37 20,000 Pernoni
1988/89 i — Azvociins
45_ The Pok Cab 126 Boca Aaton FL Winter | M/A 46 PM. 57 aZ 40,000 Moo
1988/89 Associates
dow Grove 149,800 Wikow Grove PA wWinler NA 46 FPM, [G] 3% 26,000 Boor Alen &
Plaza e 1988/89 ‘Ham@ton
&1, Broward Coundy . 153 ' Boward Cnfy. FL._ Wniler  NJA 46 PM. 50 505 B5,000 Mooen
FL 1988/89 . Associates
52, Norhiowne Maza 153,400 Arden DE 1‘;‘nler§ WA 46 PM. 70 20 26,000 Omin Fodgers
53. Doylestoem PA 154 4D0  Doylesiown PA !lgraral:;g NIR 46 PM. 63 37 29,000 Onth Rodges
54, Langhome Square 164,300 NoOBelown Twp.  Winler  NIA &6 PM. 67 33 25,000 Boozr Alen &
Shopping Canter PA " 1SB8/B9 Hamiton
55 Westmonl Plara 166,100 Haddon Twp. NJ Wintor NiA 46 PM. (1] 20 5.000 Prarnory
ot 15E8/89 e Assodales
+-56. Browart Gounty | 205 Beoward Courdy FL winler  N/A  4-6 PM. 25 "S55 % 62,000  MoWETn
FL . e 198B/88 Associaies
57. Princaton Markel 237 W. Winasor Twp. Winter NiA 46 PM. 52 48 46,000 Boor Aban &
Fair N 1S88/89 Harmdton
58 Wiiow Growve 242 Wihow Grove PA Winler NIA 46 PM. 63 ar 26,000 Moien
Shoppang Camtar 1988/89 ) A
55 Whaehat Square 257 Yhitanall PA ‘\;u'mm’ WA 46 PM. 67 33 26,000 Orth Roogers
- —— E8/B! .
“, .~ 60, Browaru County 350 ° Sooward County FL Winler WA 46 PM. 55 i 445 T73.000 Mohvihon
FL 2 1988789 R Associates
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APPENDIX 8-0: INTERSECTION LANE USES INVESTIGATED — AVENUE 12
Future Lane Geometrics along Avenue 12 (3 Lanes)

* Stgnabead Infenotan

156



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

Future Lane Geometrics along Avenue 12 (4 Lanes)
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Future Lane Geometrics along Avenue 12 (6 Lanes)
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APPENDIX 8-1: LEVEL OF SERVICE DETAILS— 4-LANE AVENUE 12,
NO BYPASS

AM PEAK HOUR

HCM Signalized Intersection Capacity Analysis

19: Ave 12 & Road 35 313112010

T TR A U S

Movement EBL EBT EBR WBL WBT WBR WNBL NBT NBR SBL S8BT SBR
Lane Configurations g4 i L T g L1 T s

Wolume (vph) 0 2082 118 338 2439 0 231 388 0 0 i 0
Ideal Flow (vphpl) 1900 1900 1900 1800 19200 18900 1900 1900 9900 1%00 1900 1900
Lane Width 12 12 12 12 12 12 12 15 12 12 15 12
Total Lost time {3) 3.0 2.0 a0 2.0 3.0 a0 3.0

Lane LHil. Factor 085 100 100 095 0.87 1.00 1.00

Frt 1.00 0Bs 1.0 1.00 1.00 1.00 1.00

Fit Protected 1.00 100 085 1.00 08 100 1.00

Satd. Flow (prot) 3538 1583 1¥70 3530 3433 2049 2049

Fit Permitted 100 100 086 1.00 0.95 1.00 1.00

Satd Flow (perm) 3539 1583 1770 3539 3433 2049 2049 ;
Peak-hwour factor, PHF 0.98 0898 098 098 098 098 0598 0.98 098 098 0% 058
Ad]. Flew (vph) 0 2135 120 343 2489 2 236 396 0 0 101 0
RTOR Reduction (vph) 0 0 28 0 0 0 0 0 0 0 0 0
Lane Group Flow [vph) 0 235 82 343 2480 0 238 396 0 0 1M 0
Turn Type Perm Perm  Prot Frot Ferm

Froterfed Phases 4 3 i h 2 [3
Permitted Phases 4 4 &

Actuated Green, G (3) 43.0 3.0 260 1130 8.0 290 16.0
Effective Green, g (s) 840 840 270 1140 100 300 17.0
Actuatzed gC Ratio 0.58 056 018 076 0.07 020 0.11
Clearance Time () 40 40 40 410 40 40 40

“Wehicle Extension (2] 3.0 an a0 30 3.0 30 30

Lane Grp Cap (vph) 1982 ] 319 2690 229 410 232

wis Ratio Prot c0.60 c019 0.70 c07 019 0.05

ulfs Ratio Pam 0.08

wic Ratio 1.08 010 108 093 1.03 087 044

Uniform Delay, di 33.0 154 B15 148 700 595 62.0
Progression Factor 1.00 100 100 100 1.00 1.00 1.00
Incremental Delay, d2 48 01 T18 f.1 676 353 13

Delay (3] 776 1585 1334 207 1376 84.8 63.3

Level of Service E B E G F F E
Approach Delay (s) 743 343 1108 63.3
Approach LOS E G F E
Intersection Summary

HCM Average Control Delay S8.8 HCM Level of Service E

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 1500 Surm of lost time {5) 20

Intersection Capacity Utilization 185.7% ICLE Level of Service H

Analysis Period (min) 15

¢ Crifical Lare Groug
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22 Ave 12 & Road 36 3/31/2010
S T 2 N B S 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT WBR SBL SBT SBR
Lane Configurations " OM FfF N M F N M T S
Wolume (vph) T 213 685 323 2397 0 332 20 0 124 44 101
Ideal Flow (vohpl) 1900 1900 1900 1800 1800 1900 1900 1900 1900 1200 1900 1900
Total Lost time (s) 3.0 3.0 30 3.0 3.0 3.0 30 3.0 3.0 3.0
Lane Util. Factor 100 095 1.00 087 0895 1.00 0495 100 100 1.00
Fri 100 100 08 100 100 1.00 1.00 100 100 0B85
Fit Frotected 085 100 100 085 100 085 1.00 085 100 1.00
Satd. Flow (prot) 1770 3533 1583 3433 3539 1770 3539 1770 1863 1583
Fit Permitted 085  1.00 1.00 085 100 0.85 1.00 085 100 1.00
Satd. Flow (perm) 1770 353% 1583 3433 3539 1770 3539 1770 1863 1583
Peak-hour factor, PHF 082 082 092 082 Q%2 082 082 092 0% 082 082 092
Adj. Flow (vph) 8 2960 7445 351 2605 0 361 22 0 135 48 110
RTOR Reduction (vph) a 0 114 0 0 a 0 ] 0 0 a 44
Lane Group Flow (vph) 8 2560 31 351 2605 0 31 22 0 135 48 66
Turn Type Prot Perm Prot Ferm Frot Prot Perm
Frotected Phases T 4 3 8 ] 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 08 893 893 90 975 200 174 139 113 11.3
Effective Green, g (3) 18 903 %03 100 985 210 184 149 123 12.3
Actuated g/C Rafio 0.01 062 062 007 068 014 013 010 008 008
Clearance Time (s) 40 4.0 40 40 40 40 40 40 40 40
Wehicle Extension (g) 3.0 3.0 30 30 3.0 3.0 30 3.0 3.0 3.0
Lane Grp Cap (vph) 22 2195 Ga2 236 2384 255 447 181 157 134
wls Ratio Prot 000 c0.84 c010 074 c020  0.01 008 003
w3 Ratio Perm 0.40 c0.04
wic Ratio 036 135 064 145 109 142 005 075 03 0.43
Uniform Celay, df 713 2748 175 678 235 623 559 635 626 637
Progression Factor 100 1.00 1.00 100 1.00 1.00 1.00 100 100 1.00
Incremental Delay, d2 85 1594 14 2405 474 2088 0o 16.3 1.1 28
Delay (s) 813 18746 189 3083 710 2705 560 788 637 665
Level of Service F F B F E F E E E E
Approach Delay (s) 1535 992 2584 mny
Approach LOS F F F E
Intersection Summary
HCM Average Control Delay 1339 HCM Level of Service F
HCM Volume to Capacity ratio 1.29
Actuated Cycle Length (3) 1456 Sum of lost time (z) 120
Intersection Capacity Utilization 119.5% ICU Level of Service H
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

29: Ave 12 & Road 38 3/31/2010
— N v TN
Movement EET EBR WEL WET NBL NBR
Lane Configurations 4 if Y M %N
Volume (vph) 2814 253 601 2056 a7 661
Ideal Flow (vohpl) 1900 1900 1800 1200 1800 1800
Lane Width 12 12 12 12 14 12
Total Lost time (s} 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 085  1.00 1.00 085 087 088
Frt 100 085 1.00 100 100 085
Fit Protected 100 100 085 100 085 100
Satd. Flow (prot) 3538 1583 1770 3539 3662 2TRY
Fit Permitied 100 100 085 100 085 100
Satd. Flow (perm) 3538 1583 1770 3539 3662  27RY
Peak-hour factor, PHF 099 099 (099 089 099 099
Adj. Flow (vph) 2842 258 607 2077 a7s 668
RTOR Reduction (vph) 0 45 0 0 0 440
Lane Group Flow (vph) 2842 21 607 2077 375 178
Turn Type Perm Prot Prot
Frotected Phases 4 3 & 2 2
Permitted Phases 4
Actuated Green, G (3) 850 86.0 380 1250 17.0 17.0
Effective Green, g (s) 870 8Y0 360 1260 180 180
Actuated g/C Ratio 058 058 024 0B84 042 012
Clearance Time (3) 40 4.0 4.0 40 4.0 40
Vehicle Extension i3) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap {(vph) 2053 918 425 2873 439 334
w's Ratio Prot c0.80 c.34 059 c010 008
s Ratio Perm 0.13
it Ratio 138 023 143 070 0B85 053
Uniform Delay, di 315 183 570 46 647 820
Frogression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 176.0 01 2089 0.7 14.9 16
Delay (s) 2075 154 2629 54 TiE 837V
Level of Service F B F A E E
Approach Delay (s) 191.7 636 604
Approach LOS F E E
Intersection Summary
HCM Average Control Delay 1226 HCM Level of Service F
HCM Veolume to Capacity rafio 1.33
Actuated Cycle Length (s) 150.0 Sum of lost time (3) 9.0
Intersection Capacity Utilization 131.7% CU Level of Service H
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

37 Ave 12 & SR 41 SB 3/31/2010
AN ANt
Rovement EBL EBT EBR WEL WBT WBR NBL NBT NER SBL SBT  SBR
Lane Configurations 4 ¥ 44 % f'r
Wolume (vph) 0 490 1984 0 1570 0 0 ] 0 90 0 1982
Ideal Flow (vghpl) 1900 1900 1900 1900 1200 1900 1900 1900 1900 1900 1800 1900
Lane Width 12 12 16 12 12 13 13 12 12 12 12 15
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0
Lane Liil. Factor 0.95 088 0.95 1.00 (.76
Frt 1.00 085 1.00 1.00 (.85
Fit Protected 1.00 1.00 1.00 095 1.00
Satd. Flow (prot) 3549 3158 3639 1770 3971
Fit Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow [perm) 3539 3158 3539 1770 3971
Peak-hour factor, PHF 0.91 M 0.91 0.9 0.91 091 0.9 0.91 0.91 0.91 0 0.9
Adj. Flow (vph) 0 538 2158 0 1728 0 a ] 0 99 0 2178
RTOR Reduction (vph) 0 0 1056 0 0 0 0 0 0 0 0 6
Lane Group Flow [vph) {I 538 1102 0 1728 a a ] 0 99 0 2172
Turn Type Prot Frot custom
Frotected Phasss 4 4 8 1
Fermitted Phases fi
Actuated Green, G (3) 53.0 53.0 53.0 9.0 590
Effective Green, g (s) 4.0 4.0 54.0 60.0 60.0
Actuated g/C Ratio 0.45 045 045 0.50 0.50
Clearance Time (s) 4.0 40 40 40 41
Wehicle Extension (s} 3.0 3.0 3.0 3.0 3.0
Lane Gip Cap {vph) 15883 421 1583 385 1285
wis Ratio Prot 015 0.35 c0.49 0.06
wis Ratio Perm cl.55
wic Ratio 0.34 078 1.08 0.11 1.08
Uniform Delay, d1 214 2ie 33.0 158 30.0
Progression Faclor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 2.7 486 0.1 508
Delay (s) 215 08 88 15.9 808
Level of Service C c F B F
Approach Dalay (3) 288 818 00 781
Approach LOS C F A E
Intersection Summary
HCM Average Control Delay 502 HCM Level of Service E
HCM Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 120.0 Sum of lost time (s) &0
Intersection Capacity Utilization 115.4% CU Level of Service H
Analysis Period (min} 15

¢ Crtical Lane Groug
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HCM Signalized Intersection Capacity Analysis

33 Ave 12 & SR 41 NB 3/31/2010
PGS O T T T T B

Movement EBL EBT EBR WBL WBT WBR NBL NST NBR  SBL  SBT  SER

Lane Configurations +4 4 ol T 'l

Wolume (vph) 0 440 ] 0 1570 180 930 930 810 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1200 1900 1900 1900 1800 1800 1900 1900

Total Lost time (s) 40 40 40 40 4.0 4.0

Lane LHil. Factor 0.95 0.95 100 087 085 0.95

Frt 1.00 100 0B85 100 0.98 0.85

Fit Protected 1.00 1.00 100 085 1.00 1.00

Satd Flow {prof) 3539 3539 1583 3433 1748 1504

Fit Permitted 1.00 1.00 100 085 1.00 1.00

Satd. Flow {perm) 3538 3538 1583 3433 1748 1504

Peak-hour factor, PHF 098 098 098 (9% 0% 098 098 0.98 098 083 098 0.98

Adj. Flow (vphi) 0 300 0 0 1602 184 949 9449 827 0 0] 0

RTOR Reduction (vph) 0 0 1] 0 0 55 Q 2 110 1] 0 Q

Lang Group Flow (vih) 2 a0l 0 0 1602 129 948 1030 634 0 d 2

Turn Type Perm Prot Perm

Protected Phases 4 g 2 2

Permitted Phases i 2

Actuated Green, G (s) 50.0 500 500 620 B20 620

Effective Green, g {s) 50.0 50,0 600 820 §2.0 62.0

Actuatzd g/C Ratio 042 04z 042 052 0.52 052

Clearance Time (s) 4.0 40 4.0 410 4.0 40

Mehicle Extension () 3.0 30 3.0 3.0 3.0 a0

Lane Grp Cap {vph) 1475 1475 660 1774 903 777

s Ratio Prot 014 ch.as 0:28 c0.58

ufs Ratio Perm 0.08 042

wlc Ratio 0.34 100 019 053 1.14 082

Uniform Celay, d1 238 30 222 184 2610 243

Progression Factor 1.00 1.00 100 1.00 1.00 1.00

Incremental Delay, 82 01 505 0.1 03 TE5 g2

Delay (s) 238 855 224 187 1065 335

Level of Service C F C B F C

Approach Delay (s) 238 90 55.9 0.0

Approach LOS C E E A

HCM Average Control Delay 61.0 HCM Level of Service E

HCM Violume to Capacity ratio 112

Actuated Cycle Langth (3) 1200 Sum of last time (2 g0

Intersection Capacity Utlization 115.4% ICLY Level of Service H

Analysis Period (min} 15

¢ Crifical Lane Group
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PM PEAK HOUR
HCM Signalized Intersection Capacity Analysis
10: Ave 12 & Road 35 33112010

O 2 2 N N V. 4

Mavement EEL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations g4 i LI by Ts s
olume (vph) 0 2092 118 36 2439 0 231 384 0 g 89 0
Ideal Flow (vphpl) 1800 1900 1900 1200 1900 1900 1900 1900 1900 1900 1800 1900
Lane VWidth 12 12 12 12 1z 12 12 15 12 12 15 12
Total Lost time (s) 3.0 3.0 an 3.0 3.0 3.0 3.0
Lane Liil. Factor 085  1.00 100 085 047 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 1.00 1.00
Fit Protected 1.00 1.00 095 1.00 0.95 1.00 1.00
Satd. Flow {prot) 353% 1583 1770 3536 3433 2044 2049
Fit Permittzd 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3538 1583 1770 3530 433 2049 2049
Peak-hour factor, PHF 098 098 088 098 088 098 098 098 098 088 088 098
Ad). Flow vph) 0 35 120 343 2430 0 238 296 0 0 101 0
RTOR Reduction {vph) 0 0 28 0 ] 0 0 L] 0 0 Q 0
Lane Group Flow [vph) 0 2135 92 343 2489 0 235 496 0 0 1M 0
Turn Type Perm Perm Prot Prot Ferm
Protected Phases 4 3 & 2 2 G
Permitted Phases 4 4 ]
Actuated Green, G (s) 83.0 83.0 260 1130 9.0 290 16.0
Effective Green, g (s) B40  B40  ZTOD 1140 100 300 17.0
Actuated g/C Ratio Q.58 056 018 Q.78 0.07 (.20 0,11
Clearance Time (5) 40 40 4.0 40 44 44 410
Yehicle Extension (3) 3.0 30 30 30 3.0 an 30
Lane Grp Cap (vph) 1982 886 319 2600 228 410 232
vis Ratio Prot c0.50 019 0.70 c007 019 0.05
wls Ratio Perm .08
vic Ratio 1.08 010 108 0493 1.03 087 0.44
Uniform Delay, d1 330 154 615 1486 700 B84 620
Progression Facior 1.00 1.00 1.00 1.00: 1.00 1.00 1.00
Incremiental Delay, d2 448 01 19 6.1 678 353 13
Delay {3) 776 1548 1334 207 137.6 948 63.3
Level of Service E B F c F F E
Approach Delay (s) 74.3 4.3 1108 63.3
Approach LOS E ¢ F E
HCM Average Control Delay 38 6 HCM Lewel of Service E
HCM Wolume: to Capacity ratio 1.05
Actuated Cycle Length (3] 120.0 Sum of lost time (3) 9.0
Intersection Capacity Utilization 156.7% ICU Level of Service H
Analysis Period (min) 15

¢ Critical Lane Groug
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HCM Signalized Intersection Capacity Analysis

22 Ave 12 & Road 36 33172010
Y O T W A N
Movement EBL EBT EBR WBL WET WBR  HWBL NBT HNBR SBL SBT SBR
Lane Configurations 5 M S T T ol b b + i
Yolume (wph) B4 2530 92 T 2 138 175 114 0 179 13 1286
Ideal Flow (vphpl) 1800 1900 1900 1800 1800 1800 1900 1900 1800 1800 1300 1900
Total Lost time () 3.0 3.0 3.0 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 045 1.00 0e7 085 1.00 1.00 085 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0485 1.00 1.00 1.00 1.00 0.85
Fit Protected 0.85 1.00 1.00 095 1.00 100 095 1.00 0.95 1.00 1.00
Satd. Flow (praot) 1770 3539 1583 3433 3538 1583 1770 3539 1770 1863 1583
FIt Permitted 095 1.00 1.00 095 1.00 100 0493 1.00 0.25 1.00 1.00
Satd. Flow (perm) 1770 353% 1883 3433 3538 1583 1770 3539 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 n.az 092 082 082 0892 0.az 092 092 082 0.92
Adj. Flow (vph) 81 2750 100 3132 150 190 124 0 165 14 137
RTOR Reduction (vph) 0 0 16 0 0 22 0 0 0 0 Q 4
Lane Group Flow (vph) 91 2750 84 8 33z 128 190 124 0 195 14 96
Turn Type Prot Perm Prot Ferm Prot Prot Perm
Protected Phases T 4 3 8 3 2 1 i
Permitted Phases 4 8 6
Actuated Green, G (3) 50 1075 1075 08 1033 1033 120 13.3 12.0 13.3 13.3
Effective Green, g (3) 60 1085 1085 18 1043 1043 13.0 143 13.0 14.3 14.3
Actuated g/C Rafio 0.04 0.73 0.73 0.01 070 070 008 010 0.8  0.10 0.10
Clearance Time (5} 40 4.0 4.0 40 4.0 40 4.0 44 4.0 40 4.1
Vehicle Extension (s) 3.0 3.0 2.0 3.0 3.0 3.0 3.0 34 3.0 3.0 3.0
Lane Grp Cap (vph) 71 2567 1148 41 2487 1104 194 334 154 178 131
w's Ratio Prot c0.05 0.78 000 c088 0.1 0.04 c0.11 0.01
W's Riatio Perm 0.05 0.08 .06
Wit Ratio 128 107 0.07 020 127 012 123 0.37 127 0048 064
Uniform Cielay, d 71.8 205 6.0 732 228 7.5 88.3 63.4 683 616 65.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 188.4 404 0.0 23 128 00 1488 0.7 181.1 0.2 8.5
Delay (s) raf 1.0 6.0 785 1473 T3 2171 4.1 2284 618 7a.7
Level of Service F E A E F A F E F E E
Approach Delay (s) 65.6 1407 156.7 161.0
Approach LOS E F F F
Intersection Summary
HCM Average Control Delay 1104 HCM Lewvel of Service F
HCM Volume to Capacity rafio 1.20
Actuated Cycle Length (s) 1446 Sum of lost time (s) 12.0
Intersection Capacity Utilization 107 1% ICU Level of Service G
Analysis Period (min) 15

C Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

29 Ave 12 & Road 38 3/31/2010
- N ¢ TN/
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 44 [l % +#+ w5
Wolume (vph) 2814 253 601 2056 an 661
Ideal Flow (vprhpl) 1300 1900 1900 1200 1900 1900
Lane Width 12 12 12 12 14 12
Total Lost time (s) 3.0 3.0 30 30 3.0 3.0
Lana Util. Factor 095 1.00 100 08 09 0B8
Frt 100 085 1.00  1.00 100 085
Fit Protected 1.00 1.00 095 100 0895 1.00
Satd. Flow (prot) 3539 1583 1770 3539 36862 2787
Fit Permittzd 1.00 1.00 095 100 085 1.00
Satd. Flow (perm) 3538 1583 1770 3539 36862 2787
Peak-hour factor, PHF 0498 093 099 083 089 089
Ad]. Flow (vph) 2842 256 607 2077 ars 6648
RTOR Reduction (vph) 0 45 0 0 0 430
Lane Group Flow (vph) 2842 211 607 2077 375 178
Turn Type Perm Prot Frat
Protected Phases 4 3 3 2 2
Permitted Phases 4
Actuated Green, G (3) 86.0 86.0 350 1250 17.0 17.0
Effective Green, g (s) 870 870 380 1260 18.0 18.0
Actuated g/C Ratio 0.58 (.58 024 0B84 042 012
Clearance Time (s) 4.0 4.0 4.1 4.0 40 40
“ehicle Extension (5) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2053 918 425 2973 439 334
Wiz Ratio Prot c0.80 c034 089 010 008
/s Ratio Perm 0.13
wic Ratio 138 023 143 070 088 0853
Uniform Delay, di 31.5 153 570 46 6847 820
Progression Factor 100 1.09 100  1.00 100 100
Incremental Delay, d2 176.0 01 2059 0.7 14.8 16
Delay (s) 2075 154 2629 54 796 837
Level of Service F B F A E E
Approach Delay () 191.7 36 69.4
Approach LOS F E E
Intersection Jummary
HCM Average Control Delay 122 6 HCM Level of Service F
HCM Volume to Capacity ratio 1.33
Actuated Cycle Length (s) 150.0 Surn of lost time (s) 90
Intersection Capacity Utilization 131.7% CU Level of Service H
Analysis Peried (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

37 Ave 12 & SR 41 SB 3/31/2010
D N T U Y N
Movement EBL EBT EBR WEL WBT WBR NBL NBT HMER SBL SET  SBR
Lane Configurations +4 il 44 5 ol
Wolume (vph) 0 490 1964 0 1570 0 0 0 0 90 0 1982
Ideal Flow (vphpl) 1300 1900 1900 1200 1800 1900 1900 1900 1800 1800 1800 1900
Lane Width 12 12 16 12 12 13 13 12 12 12 12 15
Total Lost time (3) 3.0 30 3.0 3.0 3.0
Lane Util. Factor 09 088 0.95 1.00 0.78
Frt 1.00 085 1.00 1.00 0.85
Fit Protected 1.00 1.00 1.00 0.85 1.00
Satd. Flow (prof) 3533 3158 3539 1770 3971
Fit Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow {perm) 3538 3158 3539 1770 3971
Peak-hour factor, PHF 0.91 0.91 091 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 0 538 2158 0 1728 0 0 0 0 99 0 2178
RTOR Reduction (vph) 0 0 1056 0 0 0 0 0 0 0 0 6
Lane Group Flow (vph) a 538 1102 0 1725 0 0 0 0 99 0 2172
Turn Type Prot Prot custom
Frotected Phasss 4 4 a 1
Permitted Phasas 6
Actuatad Green, G (3 530 B30 530 58.0 590
Effective Green, g (s) 54.0 54.0 54.0 60.0 60.0
Actuated giC Ratio 0435 043 045 0.50 0.30
Clearance Time (s) 40 410 40 40 410
Wehicle Extension (s) 3.4 a0 4.0 4.0 2.0
Lane Gip Cap (vph) 1593 4 1553 885 1288
/s Ratio Prot 0.15 035 c0.45 0.06
wis Ratio Perm c0.55
wlc Ratio 0.34 078 1.08 0.1 1.08
Uniform Delay, di 214 279 33.0 159 30.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 01 2.7 486 0.1 508
Delay (=) 215 30.6 B1.6 159 809
Level of Service & c F B F
Approach Delay (s) 284 B1.6 0.0 78.1
Approach LOS [ F A E
Intersection Summary
HCM Average Control Delay 592 HCM Level of Service E
HCM Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 1200 Sum of lost time (3) 8.0
Intersection Capacity Utilization 115.4% CU Level of Service H
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

33: Ave 12 & SR 41 NB 313172010
R L AT

Movement EEL EBT EBR WBL WBT WBR MBL NBT NBR SBL SBT S8BR|

Lane Configurations 44 44 fooony (S 'l

Wolume (vph) b 330 0 0 1770 160 1887 793 793 0 0 0

ldeal Flow (vohpl) 1900 1900 1900 1900 1900 1900 1900 1800 1800 1800 1900 1500

Total Lost time (s) 4.0 4.0 40 40 4.0 410

Lane Util. Factor 0.95 0.85 100 087 095 0.85

Frt 1.00 1.000 0B85 1.00 0.99 .85

Fit Protected 1.00 1.00 100 095 1.00 1.00

Satd. Flow {prot) 3533 3538 1883 3433 1746 1504

Fit Permitted 1.00 1.00 100 085 1.00 1.00

Satd. Flow {perm} 3533 3638 16B3 3433 1746 1504 |

Peak-hour factor, PHF 048 098 043 09 0% 0588 048 098 0o 083 088 098

Adj. Flow (vph) 0 41 0 0 129 163 1926 amnm 811 ] (0] 0

RTOR Reduction (vph) 0 0 0 0 0 103 0 4 65 0 0 a

Lane Group Flow (vph) 0 541 0 0 1286 60 1926 gag 665 0 0 0

Turn Type Ferm Frot Perm

Protected Phases 4 8 5 2

Permitted Phases 8 2

Acluated Green, G (5) 320 320 320 200 500 a0.0

Effective Green, g (s} 320 3z0 320 500 50.0 50.0

Actuated g/C Ratio 0.38 03 036 056 05 056

Clearance Time (5] 41 40 40 4 40 40

“ehicle Extension () 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap {vph) 1258 1258 G863 1907 870 836

wis Ratio Prot 015 c0.37 ci).58 051

w's Ratio Perm 0.04 0.44

vic Ratio 043 103 0N 1.04 092 0.80

Uniform Celay, di 24 280 184 200 181 15.8

Progression Factor 1.00 .00 100 100 1.00 100

Incremental Delay, d2 0.2 334 0.1 231 14.5 7T

Delay (s) 223 624 195 431 326 236

Lavel of Service G E B I G G

Approach Delay (s) 223 57.6 364 0.0

Approach LOS C E D A

Intersection Summary

HCM Average Control Delay 406 HCM Level of Service D

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 800 Sum of lost time (5) 80

Intersection Capacity Utilization 212.0% ICL) Level of Service H

Analysis Period (min) 15

¢ Critical Lane Group
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APPENDIX 8-2: LEVEL OF SERVICE DETAILS— 6-LANE AVENUE 12,
NO BYPASS

AM PEAK HOUR
HCM Signalized Intersection Capacity Analysis
22: Ave 12 & Road 36 3/31/2010

P O N . T T S

Movement EBL EBT EBR WBL WBT WBR MBL NBT NBR SBL SBT SBR
Lane Configurations i e 1 o s R Al T Li .
Wolume (vph) T A2 685 323 2397 0 332 20 0 124 44 101
Ideal Flow (vphpl) 1900 1900 1900 1900 1800 1900 1800 1800 1900 1900 1500 1900
Total Lost time (5) 3.0 3.0 30 30 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 091 1.00 087 051 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 085 1.0 1.00 1.00 1.00 1.00 100 085
Fit Protected 0.85 1.00 100 085 1.00 .95 1.00 0.95 1.00 1.00
Saftd. Flow (prof) 1770 5085 1583 3433 5085 1770 3538 1770 1863 1583
Fit Permitted 0.95 1.00 100 005 1.00 10.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 5086 1770 3539 1770 1863 1583
Peak-hour factor, PHF 092 092 092 092 082 082 082 092 0.6z ge2 082 082
Adj. Flow (vph) B 2960 745 351 2605 0 361 22 0 135 48 110
RTOR Reduction (vph) 0 0 170 0 0 0 0 0 0 0 0 od
Lane Group Flow (vgh) B 2960 875 381 2605 0 361 22 0 135 48 58
Turn Type Prrat Parm Prot Ferm Prat Prot Perm
Protected Phases ¥ 4 3 8 9 2 1 6
Fermitted Phases 4 8 6
Actuated Green, G (s) 08 ®3 813 130 935 270 218 15.5 104 10.4
Effective Green, g (s} 1.8 823 823 140 945 28.0 229 16.5 11.4 114
Actuated g/C Ratio 0.0 0.58 056 003 084 0.18 0.18 0.11 008 008
Clearance Time (s) 40 40 4.0 4.0 40 4.0 4.0 40 40 4.0
Wehicle Extension (3) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 22 2833 8az2 325 3283 336 549 198 144 122
w3 Ratio Prot 000 .58 c0.i0 051 c020 001 o008 003
w5 Ratio Perm 036 cl.04
wic Ratio 0.36 1.04 0gb 108 080 107 0.04 088 033 D48
Uniform Delay, d1 724 327 227 668 196 598 53.1 63.1 646 6532
Prograssion Factor 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 100 100
Incremental Delay, d2 R 301 1.7 729 15 T0.3 0.0 9.3 14 27
Delay (3] 823 628 2435 1388 211 1302 931 124 89 679
Level of Service F E c F c F D E E E
Approach Delay (s) 99.2 35.2 125, 69.6
Approach LOS E D F E
Intersection Summary
HCM Average Control Delay 514 HC M Level of Service D
HCM Volume to Capacity ratio 1.0
Actuated Cycle Length (s) 147.7 Sum of lost time (3) 120
Intersection Capacity Utilization 36.9% ICU Level of Service E
Analysis Pericd (min) 15

C Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

29: Ave 12 & Road 38 3/31/2010
—- Y ¢ T N
Movement EBT EBR WBL WBT NBL NBR
Lane Conflgurations $44 if LI bl i
Volume (vph) 2814 253 601 2056 ar 661
Ideal Flow (vphpl) 1800 1900 1900 1900 1800 1900
Lane Width 12 12 12 12 14 12
Total Lost time (3} 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.91 100 100 031 087 088
Frt 100 085 1.00 100 100 085
Fit Protectad 100 100 08 100 085 100
Satd. Flow (prot) 5085 1583 1770 5085 3662  I7AT
Fit Permitted 100 100 08 100 08 100
Satd. Flow (perm) 5085 1583 1770 5085 3662  27AT
Peak-hour factor, PHF g9 D98 D099 059 099 099
Adj. Flow {vph) 2842 256 607 2077 375 6648
RTOR Reduclion (vph) 0 85 0 0 0 588
Lane Group Flow [vph) 2842 19 607 2077 375 80
Turn Type Perm Prot Prot
Frotected Phases 4 3 a 2 2
Permitted Phases 4
Actuated Green, G (s 750 TR0 460 1250 17D 1740
Effective Green, g (s) e 760 470 1260 180 180
Actuated g/'C Ratio 051 051 0.1 0B4 012 032
Clearance Time (s) 4.0 40 40 40 40 40
Vehicla Extension (3) 3.0 3. 3.0 3.0 3.0 3.0
Lane Grp Cap {vph) 2576 802 556 4271 439 334
w's Ratio Prot cl.56 ch.34 041 o010 003
/s Ratio Perm 012
Vit Rdlio 1.10 0.24 1.08 045 Q.83 0.24
Uniform Delay, d1 3.0 208 5158 32 bB47 598
Progression Factor 100 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 53.0 02 663 0.1 14.9 04
Delay (s) 900 208 1178 33 796 602
Level of Service F C E A E E
Approach Delay (3) 843 292 4§72
Approach LOS F c E
HCM Average Control Delay 60.0 HCM Level of Service E
HCM Volume to Capacity ratic 1.07
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 80
Intersection Capacity Utilization 108.3% ICU Level of Service G
Analysis Period {min) 15

¢ Critical Lane Group
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PM PEAK HOUR

HCM Signalized Intersection Capacity Analysis

22: Ave 12 & Road 36 3/31/2010
Y O T U T N
Movement EBL EBT EBR WBL WBT WBR NBL N8BT NBR SBL SBT SBR
Lane Configurations s T o o I v rF__ % 1 5 &
Wolume {vph) 84 2530 92 T 288 138 175 114 0 179 13 126
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1%00 1900 1800 1900 1900 1800 1900
Total Lost time (s) 3.0 3.0 30 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 100 09 100 08 09 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 083 1.00 100 085 1.00 1.00 1.00 100 083
Fit Frotected 0.95 1.00 1.00 095 1.00 1.00 085 1.00 0.95 1.00 1.00
Satd. Flow (prof) 1770 5085 1583 3433 5085 1583 1770 3539 1770 1863 1583
Fit Permitted 0.85 1.00 100 095 1.00 100 085 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 5085 1583 3433 5085 16B3 1770 3538 1770 1863 1583
Peak-hour factor, PHF 092 0492 092 052 052 082 082 0.4z 0:52° 092° 082 092
Adj. Flow (vph) 91 2750 100 g 3132 150 180 124 0 195 14 137
RTOR Reduction {vph) 0 2 a1 0 0 43 0 0 0 0 g il
Lane Group Flow (vph) 81 2750 69 g8 3132 105 180 124 0 185 14 77
Turn Type Frot Perm Prot Ferm Frot Frot Perm
Protectad Phasss 7 4 & 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 40 6386 B3.6 08 604 804 4.0 100 40 10.0 10.0
Effective Green, g (s) 50 64 .4 64.6 18 614 614 50 110 5.0 11.0 11.0
ACiuated giC Rato 0.05 068 068 00z 065 0B85 003 0.2 0o3 012 042
Clearance Time (s) 4.0 40 41 4.0 4.0 40 40 4.0 40 40 4.0
Wehicle Extension (3) 3.0 3.0 3.0 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 3480 1083 65 3307 1030 84 412 a4 27 1584
w5 Ratio Prot ci.0s  0a4 200 cOg2 0.1 0.04 ch11 om
w's Ratio Perm 0.04 0.07 c0.05
wic Ratio 097 o070 006 012 085 010 202 030 207 006 042
Uniform Delay, d1 44§ 10.2 49 455 15.0 62 447 382 447 ara 387
Progression Factor 1.00 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 B1.5 1.3 0.0 08 6.8 00 4948 0.4 518.0 0.1 1.5
Delay (s) 1261 115 49 464 N8 62 5395 386 5627 2 A3
Lavel of Service F i A D G A F D F D D
Approach Delay (s) 148 212 17 346
Approach LOS B c F F
HCM Averaga Control Dalay 48.8 HCM Lavzl of Sapvize D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 84 4 Sum of lost time (3) 120
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

171



Draft Final Report (September, 2010) —Avenue 12 Enhancement Study — Cal Poly, San Luis Obispo — CKN (PI)

HCM Signalized Intersection Capacity Analysis

29. Ave 12 & Road 38 313112010
- N v TN
Mavement EBT EBR  WBL WBT NBL NBR
Lane Configurations 444 ir w 444 W
Wolume {vph) 2170 368 244 292 401 595
Ideal Flow (vehpl) 1900 19000 1900 1800 1900 1900
Lane Width 12 12 12 12 14 12
Total Lost time (s) 3.0 3.0 30 30 o 3.0
Lane Util. Factor 03 1.00 100 03 087 088
Frt 1.0 085 1.00 1.00 100 085
Fit Protected 1.000 1.00 095 100 085 1.00
Satd. Flow (prot) BOBE 1883 1770 BOBE 3862 2787
Fit Permittzd 1.000 1.00 095 100 095 1.00
Satd. Flow {perm) 5085 1583 1770 5085  3BB2 277
Peak-hour factor, PHF 099 089 p93 083 0899 0499
AL Flow (vph) 2182 37a 833 27119 405 601
RTOR Reduction (vph) 0 130 0 0 0 528
Lane Group Flow (vph) 2152 240 853 2119 4058 i3
Turn Type Perm Prot Prot
Frotected Phases 4 3 g 2 2
Permitted Phases 4
Actuated Green, Gi (s) 530 530 580 1160 1860 16.0
Effectiva Grean, g (5 M0 540 600 M7O0 17.0 170
Actuated g/C Ratio 039 038 043 084 012 012
Clearance Time (s] 40 40 4.0 40 40 410
Wehicle Extansion (3) 30 3a a0 a0 30 3.0
Lane Grp Gap (vph) 1961 611 783 4250 445 338
wis Ratio Prot ch43 c045 053 <01 003
wis Ratio Perm 015
vic Ratio 112 039 1.12 0ed 09 0.32
Uniform Delay, di 430 311 40.0 41 60F 585
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 60.6 0.4 723 03 235 03
Delay (3) 13e 35 1123 44 833 0.8
Level of Service F c B A F E
Approach Delay (s) 932 o2 669
Approach LOS F c E
Intersection Summary
HCM Average Control Delay 58.0 HCM Level of Service E
HCM Volume to Capacity ratio 109
Actuated Cycle Length (s) 1400 Sum of lost time (3) 8.0
Intersection Capacity Utilization 119.1% ICU Level of Service H
Analysis Period {min) 15

¢ Critical Lane Group
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APPENDIX 8-3: LEVEL OF SERVICE DETAILS— AVENUE 12 WITH
BYPASS

AM PEAK HOUR

4-lane Avenue 12
Lanes, Volumes, Timings

19 Ave 12 & Road 35 313172010
T T 2R N BV

Lane Group EBL EBT EBR WEL WBT WER NBEL NBT HWBR  SBL SBT  SBR

Lane Configurations 4% [l L N 1 Fs

Wolume (vph) 0 692 118 336 1039 0 231 388 0 0 99 0

|deal Flow (vphpl) 1900 1900 1900 1800 1200 1900 1900 1900 1800 1200 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 13 12 12 15 12

Lane Util. Factor 095 095 1.00 100 085 095 047 100 100 1.00 1.00 1.00

Frt 0850

Flt Protected 0.850 0.950

Satd. Flow {prot) 0 3539 1583 1770 3539 0 3433 049 0 0 2049 0

Fit Permitted 0.850 0.950

Satd. Flow {perm) 0 3539 1583 1770 3539 0 3433 049 0 0 2049 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow {(RTOR) 120

Link Speed (mph) 30 an 30 30

Link Distance (ft) 1320 5320 1000 564

Travel Time: (s) 300 1208 227 12.8

Peak Hour Factor 098 093 098 098 098 098 098 098 088 0s8 098 093

Adj. Flow [vph) 0 708 120 343 1080 0 238 396 0 0 101 0

Shared Lane Traffic (%)

Lane Group Flow {vph) 0 708 120 343 1080 0 236 306 0 0 10 0

Enter Blocked Intersection No Mo MNo Mo No Mo Mo MNo Mo No Mo Mo

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 24 24

Link Offsetift) 0 0 0 0

Crosswalk Width(ft) 16 18 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 088 100 100 0.38 1.00

Turning Speed (mph) 15 9 15 4 15 L 15 g

Mumber of Detectors 1 1 1 1 1 1 1 1 1

Detector Template

Leading Detactor (ft) §0 50 50 50 50 50 50 50 50

Tealling Detactor (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50

Detector 1 Type CiEx Cl+Ex Cl+Ex Cl+Ex CHEx Cl#Ex Cl+Ex CHEx ClEx

Detactar 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (5) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Perm Parm  Prot Prot Perm

Protected Phases 4 3 ] 5 2 6

Permitted Phases 4 4 ]

Detector Phase 4 4 4 3 ] 5 2 ] 6

Switch Phase

Minimum Initial (s) 40 40 40 40 40 40 40 4.0 40

Minimum Split (s) 200 200 200 B0 200 80 200 200 200

Total Split (s) 200 200 200 170 3r0 0.0 80 280 0o 200 200 00

Total Solit (%) o 30B% 30.8% 308% 282% 569% 00% 123% 431% 00% 308% 308% 0.0%
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Lanes, Volumes, Timings
19: Ave 12 & Road 35 313112010

N R Y
laneGrowp  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SR

All-Red Time (s) 0.5 05 0.5 0.5 05 05 0.5 0.5 0.5

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 3.0 30 3.0 30 30 3.0 3.0 3.0 30 3.0 3.0 3.0
Lead/Lag Lag Lag Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes es Yes Yes es Yes Yes

Wehicle Exiension (3) 3.0 3. 2.0 3.0 3.0 3.0 2.0 3.0 3.0

Recall Mode None Mone None Mone  Mone None Min Min Min

Walk Time (s) 5.0 30 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) e 19 110 11.0 11.0 110 110
Pedestrian Calls (#'hr) { 0 ] 0 ] 0 a

ACt Effct Green (s) 160 160 140 330 50 181 10.1
Actuated g/C Ratio D28 028 025 058 008 032 0.18

vlc Ratio 071 023 079 052 078 081 028

Control Delay 238 55 381 89 480 212 225

Queue Delay 00 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 238 55 381 89 480 212 225

LOS c A D A D c c
Approach Delay 212 16.0 31.2 225
Approach LOS c B c c
Intersecton Sueowiary 0000000000000
Area Type: Other

Cycle Length: 85

Actuated Cycle Length: 57.1
Matural Cycle: 65

Control Type: Semi Act-Uncoord
Maximum vic Ratio: 0.79

Intersection Signal Delay: 20.9 Intersection LOS: C
Intersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phasss: 19 Ave 12 & Foad 35

t .
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HCM Signalized Intersection Capacity Analysis

22: Ave 12 & Road 36 3/31/2010
YO T U T A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NMNBR SBL SBT SBR
Lane Configurations oM Y M FON M " O+ 7
Yolume (vph) 7 1323 685 323 ga7 0 332 20 0 124 44 101
Ideal Flow [vphpl) 1800 1900 1900 1800 1800 1800 1900 1900 1800 1800 1800 1800
Total Lost time (s) 3.0 3.0 3.0 30 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 100 085 1.00 087 085 100 0495 100 1.00 1.00
Fri 100 100 085 100 100 1.00 1.00 100 100 085
Fit Protectad 085  1.00 1.00 085 100 0.95 1.00 085 100 1.00
Satd. Flow (prot) 1770 3538 1583 3433 353% 1770 3539 1770 1863 1583
Fit Permittad 085  1.00 1.00 085 1.00 0.95 1.00 085 100 1.00
Satd. Flow (perm) 1770 3538 1583 3433 353% 1770 3539 1770 1863 1583
Peak-hour factor, PHF 08z 082 092 0S5 0% 082 082 082 082 Q%2 082 092
Adj. Flow [vph) 8 1438 745 31 1084 0 361 22 0 135 48 110
RTOR Reduction (vph) 0 0 387 ] 0 0 0 a 0 0 0 93
Lane Group Flow (vph) 8 1438 358 351 1084 0 361 22 0 135 48 11
Turn Type Frot Perm Prot Ferm Prot Prot Ferm
Protected Phasas 7 4 3 8 5 2 1 6
Permitted Phasas 4 8 6
Acluated Green, G (s) 08 33 33 80 435 16.0 13.2 104 76 76
Effective Green, g (3) 18 33 373 90 445 17.0 142 11.4 36 a6
Actuated g/C Ratio 002 044 044 011 053 020 047 014 010 010
Clearance Time (3] 40 40 4.0 40 4.0 4.0 4.0 40 40 4.0
Wehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (voh) 38 1573 704 s 1877 359 599 241 181 162
w's Ratio Prot 000 ciM c010 0N c020 00 008 c003
w's Ratio Perm 0.23 0.01
wic Ratio 0.4 091 0.51 085 058 1.01 0.04 056 035 007
Uniform Delay, d1 404 28 187 372 133 335 201 338 M7 M0
Progression Facior 1.00 100 1.00 100 1.00 1.00 1.00 100 100 1.00
Incremental Delay, ¢2 28 85 0.6 48 0.4 485 0.0 3.0 0.7 0.2
Delay (s) 431 30.3 173 720 138 B24 292 369 354 M2
Lavel of Service o C B E B F c D o C
Approach Delay (3) 26.0 280 79.3 30.6
Approach LOS C c E o
Intersection Summary
HCM Average Control Delay 321 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (3) 439 Sum of lost time (3) 12.0
Intersection Capacity Utilization 80.8% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

29: Ave 12 & Road 38 3/31/2010
— Y ¢ T N /7
Movement EBT EBR WEL WBT NBL NER
Lane Configurations 44 ul LT & . L
Yolume (vph) 1414 253 601 656 37 651
Ideal Flow (vphpl) 1800 1900 1800 1800 1800 1800
Lane Width 12 12 12 12 14 12
Total Lost time (3) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 085  1.00 1.00 085 087 088
Frt 100 085 1.00 100 100 085
Fit Protectad 100 100 085 100 08 100
Satd. Flow (prot) 3539 15683 1770 3539 3e62  2TAY
Fit Permitted 100 100 08 100 0% 100
Satd. Flow {perm) 3539 15683 1770 3539 3e62  27AY
Peak-hour factor, PHF 08% 098 099 0S5 088 088
Adj. Flow [vph) 1428 258 607 663 37h 668
RTOR Reduction (vph) 0 148 0 0 0 545
Lane Group Flow (vph) 1428 108 607 663 a7s 123
Turn Type Perm Prot Frot
Frotected Phases 4 3 g 2 2
Permitted Phases 4
Actuatsd Green, G (s) 3.0 330 28.0 65.0 15.3 15.3
Effective Green, g (3) 40 340 290 860 1683 163
Actuated g/C Rafio 03% 03% 033 075 018 048
Clearance Time (s) 40 4.0 4.0 4.0 40 410
Yehicle Extension (3) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1363 610 581 2645 676 514
wls Ratio Prot c0 40 cD3d 019 <010 004
v/s Ratio Perm 0.07
wic Ratio 105 018 1.04 035 055 024
Uniform Delay, d1 271 178 298 5 327 W7y
Frogression Factor 100 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.9 01 49.5 01 1.0 02
Delay (s) 65.0 181 79.2 I - ]
Level of Service E B E A c c
Approach Delay (3) 579 387 N9
Approach LOS E D c
Intersection Summary
HCM Average Control Delay 45.3 HCM Level of Service D
HCM Volume to Capacity ratio 095
Actuated Cycle Length (3) 88.3 Sum of lost time (2) 9.0
Intersection Capacity Utilization 93.0% CU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group
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3-lane Avenue 12

HCM Unsignalized Intersection Capacity Analysis
19: Ave 12 & Road 35 B32040

N N

Lane Configurations % 4 i % s h IS
Vaolume (veh'h]) 0 552 118 3_ 1038 0 23 88
Sign Confrol Fres Free Stoo
0%

038

296

L=
L=
=

Grads 0% 0%
Peak How Facior 0S8 0% 0% 0% o098 O
Heowry flow rate {wph) 0 TG 120 343 10e0
Pedestians

Lane Width (f)

Wialking Seed (ts)

Percent Blockage

Foght tern flars (veh)

Median fype MNone More
Wedian storags veh)

Ugstream signal ()

pi, pldtoon unblocked

vC, conflicting volums 1080 a7 2503 2452 T08  2e50 2572 1060
vO1, stage 1 confvol

vC2, stage 2 conf vol

yCu, wblocked vol 1080 a7 2603 2452 T8 a0 2T 1080
1, singhe (g) 41 41 71 B5 62 TA 65 62

= &
=
-]

tF (&) 22 22 5 40 i3 35 40 33

pl queue free % 100 57 0 1] 100 0 0 100
oM cagacty (vehh) 857 a04 0 18 4% 0 15 2m2

Violume Total 0 T& 120 M3 1060 23 36 1M

Vaolume Left 0 0 0 k) 0 238 0 0

Violume Right 0 0 120 0 0 0 0 0

cEH 1700 1700 1700 a4 1700 0 16 15

Violume to Capacity 000 042 007 043 082 Er 2233 BH

Cluzue Length 95th () 0 0 ) 54 0 Err Err Err

Conirol Delay {s) 00 0.0 0o 128 00 Emr Emr Em

Lans LOS B F F F
Aporoach Delay iz) 0.0 3 Er Em
Approach LOS F F
e o A
Averags Delay Emr

Indersection Capacity Utilization 83 4% PCLU Lewed of Service E
Analyss Period (min) 15
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HCM Signalized Intersection Capacity Analysis

22: Ave 12 & Road 36 532010
Ay e A AN Y
Miovement EBL EBT EBR WBL WBT WBR MNEL NBT MBR EBL SBT SBR
Lans Configurations % 4 d N e LI % 4+ i
Violume: (veh) 7 133 B85 323 997 0 3x2 20 0 124 44 101
l=al Flow {vphgd) 1900 1800 1900 1900 1900 1900 1900 1800 1900 1900 1900 1800
Total Lost tme (&) 30 30 3.0 30 30 30 30 30 30 30
Lane Lil. Facior 1.00 1.00 1.00 100 085 100 085 100 100 100
Frt i00 100 085 100 100 100 100 100 100 085
Fit Protecied 085 100 100 085 100 0as 100 0s8s 100 100
Satd. Flow (prof) 1770 1863 1583 1770 3539 1770 3539 1770 1863 1583
Fit Permitied 0B 100 100 085 100 0as 100 0s8s 100 100
Satd Flow [perm) 1770 1883 1583 1770 3539 1770 3539 1770 1863 1583
Peak-howr factor, PHF QE 0% 0% 0% 082 0% 08 0% 0% 082 082 092
Ad]. Flows [vph) 8 143 T45 351 1084 0 361 22 0 135 48 110
RTOR Reduction (voh) 0 0 i 0 0 0 0 0 i ] 1] a7
Lane Groug Flow [vph) 8 143 519 351 1084 0 361 22 0 135 45 13
Tum Type Prigt Petm Pt Priat Prat Peem
Protecied Phazes T 4 3 8 5 2 1 B
Perminzd Phazes 4 &
Aciuated Green, G (s) 08 3833 383 40 425 40 73 40 T3 73
Effectve Green, g (2) 18 403 403 50 435 50 al 50 B3 a3
Aciuated g'C Rafio 003 057 057 007 082 007 012 007 042 012
Clearanze Time () 41 41 41 40 40 40 41 41 40 40
Viehicle Exiension (g} 30 30 3.0 30 30 30 30 3.0 30 30
Lane Grp Cap {vph) 45 1083 Eai 125 23 1z 418 125 Fakt) 185
v/ Ratio Prot 00D DFT 020 0.3 cl20 001 0.08 <003
w'e Ratic Permi 0.33 0.01
vic Ratic 18 135 05 28 0.50 289 005 108 022 007
Umiform Deday, a1 137 5.1 97 328 T. 28 277 328 w2 77
Progression Factor 1.0 100 100 100 100 100 100 100 100 1.00
Imecremental Delay, d2 19  185.0 09 8354 02 LA | 0.1 1038 05 2
Deslay (2] 6 1801 106 5662 [ w3e T 1364 287 VA
Lewvel of Servics [ F B F A F C F = i
Aporoach Delay (g) 1220 2162 8536 T80
Approach LOS F F F E
Indersection Summary
HCM Awerage Caontral Delay 6.2 HCM Level of Service F
HCM Vilume o Capacity ratio 1.45
Actugted Cycle Length (5) 708 Sum of Inst time (s} 120
Indersection Capacity Utilization 128% PCLU Lewed of Service H
Analysis Period (min) 15

¢ Crifical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

25 Ave 12 & Road 37 Er32010
Ay e A AN Y

Movement EEL EBT EBR WBL WEBT WBR MEL MBT MBR EBL SBT EBR

Lane Configurations N I N 1 i i

Volume {veh'h) 17 1551 0 1 1008 0 0 2 0 0 k- 0

Sign Confro Free Free Ston Stop

Grade 0% 0% 0% 0%

Peak Hour Facior 0% 0% 0% 0% 092 08 082 0% 092 082 082 092

Hourly fiow rate (vph) 18 1eBs 0 1 10@7 0 0 2 0 0 42 0

Pedestians

Lane Width ()

Walkng Speed (ft's)

Percent Blockage

Faght tern flars (veh)

Median type MNone More

Wedian storags veh)

Ugstream signal (f)

P, platmon unblocked

v, conflicling wolums 1087 1638 2843 282 1886 ZB23 2822 1097

wCA, stage 1 confvol

w2, stage 2 conf vol

yCu, wibrlockad vol 1067 1538 i T S - S G S I R | 11T}

tC, zingle () 2.1 41 LA | &5 62 71 8.5 B2

tC, 2 stame (2)

tF (=) 22 22 is 40 33 35 40 a3

pll queys free S a7 100 ] &7 100 100 ] 100

chd capacity (vehh) X 3 1] 17 116 10 17 258

Direclion, Lane £ EB1 EBZ2 WB1 WB2 NBA1 1

Valume Total 15 1686 1 1087 i &z

Valume Left 18 0 1 0 0 0

Volume Right ] ] 0 0 0 0

cSH B3 1700 79 1700 17 17

Volume to Capacity Q0@ 0% 000 085 Q013 248

Clusue Length B5th [T 2 0 0 0 4 145

Conrol Delay (=) 108 00 145 00 M22 1MN2%BE

Lane LOS B B F F

Aporoach Delay (z) 0.1 i 1i 423 1%L

Approach LOS F F

Infersecion Summary

Awerans Defay 170

Intersection Capacity UMilization ek ICU Lewsl of Service: F

Anzlyzie Petiod (min) 15
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HCM Unsignalized Intersection Capacity Analysis
29 Ave 12 & Road 38 532010

-~ N ¢ TN
Moene e em wa wel L Nm

Lane Configurations 4 i % 4 % i
Viglume {veih} 1444 X3 e kS I BB
Sign Control Firee Free  Stop

Grade 0% 0% 0%

Peak Hour Facior 0o 0% 09 09 099 099
Hugurly flow rate {voh) 1428 258 ey (i) 35 BER
Pedestians

Lane Width [fh

Walking Speed (ft's)

Percent Blockage

Right turn flars (veh)

Median fype Mone Mone

Median storags veh)

Ugstream signal ()

pX, plaioon unblocked

vC, conflicting volume 1684 3305 1428
vCA, stage 1 conf vol

w2, stage 2 conf vol

vCu, unblocked val 1684 305 1428
G, single () 41 B4 B2
12, 2 slage i5)

tF(5) 22 A5 33
pO queue free % 0 0 0
chd capaciy (vehh) 80 i 1685
Dection,Lasnes  EB1 EB2 WB1 WB2 NBY M82 000000000
Wolume Total 1428 258 &7 883 375 BRE
Valume Left ] ] el7 ] K i
Volume Right 0 258 0 i i BRE
cEH 1700 4700 30 1T 1] 165
Volume fo Capacity B 015 180 039 Er 4M
Queue Length 95th (i) 0 0 &r4 0 Err Err
Conirod Delay {z) 00 00 3073 00 Err Err
Lans LOS F F F
Approach Delay (z) 00 146.9 Err
Approach LOS F
Indercection Swom@ry 0000000000000
Average Delay Ermr

[nizreansion Capacity Utilization 138.3% PCU Lewel of Sapvice H
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
3- Ave 12 & Kensington B7/2010

2 N f T At AN Y
Mowement BBl ERT EBR WBL WET WBR NBL NBT NBR SBL SRT SBR

Lane Configurations N - N I i
Violume {vehfh} & 1505 i] 3 &0 0 ] %
Sign Control Free Free Ston
[

058

k3

=

Grade [ 1%

Peak Hour Factor fo8 0% 0% 0% 09 08 098
Hourly flow rate (voh} & 1536 ] 3 axr 0 ]
Pedestians

Lame Width (f)

Walking Speed (ft's)

Percent Blockage

Right turn flars (veh)

Median type Maone: Mone

Median storage veh)
Ugzstream signal (fr)
¥, platoon unblocked
v, conflicting wolume
wC1, stage 1 confwal
w2, stage 2 conf vol
wCu, unblocked wal BT 1536 2404 2379 1536 X8 2379 827
G, single (=) 41 41 LA &5 62 71 6.5 B2
1C, 2 stage (5)
tF (5]

w25 s
-

2379 827

g
g
g
3
3
¢

(=]
(]
n
s

313 35

0 0 100 ]
143 0

Beg !

[=]

b4

& =
=

=
o
=
FHRo=8

Valume fio Capacity o 02 0.M
Quzues Length 35th (it} 0 1] 1
Control Delay (=) 95 0 134
Lans LS A B

Approgch Delay (5] 0.0 0.0 141
Approzch LOS F

Awerage Delay 167
Infersection Capacity Uilization 89.2% ICU Level of Service E
Analyss Period (minj 15

&

E:mm

g

&
Eéfﬁaaﬂ

5141
F

BB
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PM PEAK HOUR

4-lane Avenue 12

HCM Signalized Intersection Capacity Analysis

19: Ave 12 & Road 35 33172010
Ay T A AN

Movement ESL EBT EBR  WBL _WBT WEBR NBL NBT NBR _ SBL  SBT  SER

Lane Configurations T4 il L Y N T Y

\olume: {vph) 0 gva e 132 1281 0 200 121 0 1) 32 0

Ideal Flow (vphpl) 1900 1800 1900 19000 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 15 12 12 15 12

Total Lost time {s) 3.0 3.0 3.0 3.0 3.0 3.0 30

Lane Litil. Factor 093 1.00 100 0855 0.97 1.00 1.00

Frt 100 0.85 1.00 1.00 1.00 1.00 1.00

Fit Frotected 1.00 100 085 1.00 0.85 1.00 1.00

Satd. Flow (prot) 3238 1583 1770 3538 3433 20489 2049

Fit Permitied 1.00 100 085 1.00 0.85 1.00 1.00

Satd. Flow (perm) 3938 1983 1770 3530 3433 2048 2048

Peak-hour factor, PHF 058 0898 098 095 0% 05 098 06583 088 098 088 098

Adj. Flow {vph) 0 998 60 135 1307 0 204 123 0 ] 33 0

RTOR Reduction (vph) 0 a a7 ] 0 0 0 ] 0 0 a 0

Lane Group Flow {vph) 0 498 24 136 1307 0 204 123 0 ] 33 0

Turn Type Ferm Perm Prot Prat Perm

Protected Phases 4 3 8 5 2 G

Farmittad Phasss 4 4 &

Actuated Green, G (3) 178 178 3.8 25.6 4.0 4.4 §.4

Effective Green, g {s) 188 188 48 268 5.0 154 T4

Actuated g/C Ratio 0.39 038 010 0586 0.10 0.3z 018

Cleararce Time (s) 40 40 40 40 40 40 40

\ehicle Extension (3] 4. 3.0 3.0 30 4.0 3.0 3.0

Lane Grp Cap (vph) 1386 620 177 1961 358 657 316

wis Ratio Prot 0.28 c008 c0av c006 c006 0.02

wfs Ratio Perm 001

wic Ratio 0.72 004 0V6 087 0.57 0.19 0.10

Uniform: Delay, di 12.4 80 210 76 20.5 118 17.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 19 0.0 175 09 2.1 01 0.1

Delay () 142 8.0 8.6 84 228 118 17.6

Level of Service B A D A C B B

Approach Delay (s) 139 113 186 17.6

Approach LOS B B =] B

Intersection Summary

HCM Awerage Control Delay 132 HCM Level of Service B

HCM Volume to Capacity ratio 054

Actuated Cycle Length (5) 480 Sum of lost time (3) &0

Intersection Capacity Utilization 84 8% ICU Level of Service E

Analysis Period {min} 15

¢ Criical Lane Group
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HCM Signalized Intersection Capacity Analysis

22 Ave 12 & Road 36 3/31/2010
O N e T U T S A
Movement EEL EBT EER WBL 'WET WBR NMBL NBT NER SBL  SBT SER
Lane Configurations M [ | T F 5 “ O+ F
Volume (vph) 84 1130 92 T 1481 138 175 114 0 179 13 126
ldeal Flow (vehpl) 1800 1900 1900 1200 1900 1800 1900 1900 1200 1800 1900 1800
Total Lost time (s) 30 3.0 3.0 30 3.0 30 3.0 3.0 30 3.0 3.0
Lane UHil. Factor 1.00 085 1.00 097 085 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 085 100 100 085 1.00 1.00 1.00 100 0385
Fit Protected 045 1.00 1.00 095 1.00 1.00 095 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3533 1583 3433 353% 1883 1770 3534 1770 1863 1583
Fit Permitted 045 1.00 1.00 089 1.00 1.00 095 1.00 0.95 1.00 1.00
‘Satd. Flow {perm) 1770 3539 1683 3433 3539 1583 1770 3539 1770 1863 1583
Peak-hour factor, PHF 0%z 082 092 082 Qs 082 092 092 082 082 082 082
Adj. Flow (vph) 91 1228 100 g 1610 150 190 124 0 195 14 137
RTOR Reduction (vph) 0 0 41 0 ] &7 0 0 0 0 0 98
Lane Group Flow (vph) 91 1228 59 8 1810 83 190 124 0 195 14 39
Turn Type Prot Parm Prot Perm FProt Frot Perm
Protected Phases 7 4 3 8 5 2 1 &
Permitted Phases 4 8 8
Actuatzd Green, G (3) 40 475 475 08 443 443 10.0 84 100 BS 85
Effective Green, 4 (3) 50 485 48.5 18 453 453 11.0 95 1.0 95 95
Actuated g/C Ratio 006 0539 059 002 05 055 013 0.1 013 0N 011
Clearance Time (3) 4.0 4. 4.0 4.0 40 4.0 4.1 4.0 40 414 4.0
Vehicle Extension (3) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.4 3.0
Lans Grp Cap (vph) 107 2073 927 e 1938 866 238 406 235 214 152
v/3 Ratio Prot c005 035 000 c045 011 c004 cD.11 0.01
W3 Ratio Perm 0.04 0.05 0.02
vic Ratio 085 059 006 011 083 010 081 031 083 007 0O
Uniform Delay, d1 38.5 105 74 397 15.6 9.0 4.3 336 380 327 333
Progression Factor 1.00 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Drelay, d2 44.0 0.5 0.0 0.6 32 0.0 18.2 04 209 01 0.8
Delay (s 825 113 74 403 18.8 9.0 530 241 659 328 338
Level of Service F B A D B A D c E c C
Approach Delay (3) 15.8 18.1 455 48.2
Approach LOS B B D O
Intersection Summary
HCM Average Control Delay 219 HCM Level of Service c
HCM Volume to Capacity rafio 0.76
Actuatzd Cycle Length (3) gz2.8 Sum of lost time (3) 12.0
Intersection Capacity Utilization 72.2% ICU Level of Service c

Analysis Period (min)
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

29 Ave 12 & Road 38 313112010
- N ¢ T N 7
Movement EBT EBR WEL WET NBL NEBR
Lane Configurations 44 'l % +# W
Wolume (vph) 770 366 844 1202 40 585
Ideal Flow (vphpl) 1300 1900 1900 1200 1300 1800
Lane Width 12 12 12 12 14 12
Total Lost time (3) 3.0 3.0 30 30 3.0 3.0
Lane Util. Factor 0.85 1.00 100 085 08 083
Frt 100 085 1.00  1.00 100  0.85
Fit Protected 1.00 1.00 0895 100 085 1.00
Satd. Flow (prof) 353% 1583 1770 3539 3662 2787
Fit Permitted 1.00 1.00 095 100 095 1.00
Satd. Flow {perm) 3538 1583 1770 3639 3862 2787
Peak-hour factor, PHF 09% 099 099 09% 099 089
Adj. Flow (vph) 778 370 853 1305 405 601
RTOR Reduction (vph) 0 287 0 0 0 433
Lane Group Flow (vph) rig 43 853 1305 408 104
Turn Type Perm Prot Frot
Frotected Phasss 4 3 ] 2 2
Permitted Phasas 4
Actuatad Green, G (3 190 190 430 ee0d 150 150
Effective Green, g (s) 200 200 440  &7.0 16.0 16.0
Actuated giC Ratio 022 022 049 075 018 018
Clearance Time (s) 410 40 410 40 40 40
Wehicle Extension (s) 3.0 3.4 a0 2.0 4.0 3.0
Lane Gip Cap (vph) 785 358 875 2654 558 51
/s Ratio Prot c0.22 c048 037 oD 0.04
wis Ratio Perm 0.05
wlc Ratio 098 023 097 049 062 022
Uniform Delay, di 343 282 22.0 43 317 A
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 264 0.3 24 2 01 1.7 0.2
Delay (=) 60.7 28B4 46.2 45 384 14
Level of Service E & D A D B
Approach Delay (s) 50.3 209 330
Approach LOS D c C
Intersection Summary
HCM Average Control Delay 36 HCM Level of Service c
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) ga.n Sum of lost time (3) g0
Intersection Capacity Utilization 89.5% CU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group
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3-lane Avenue 12

HCM Unsignalized Intersection Capacity Analysis
19: Ave 12 & Road 35 532010

N N R

Lare Configurations O+ N B L +

Volume {veh'h} 41 a7 59 132 1281 0 200 121 0 0 32 0
Zign Confrol Fres Free Stog Etop

Grade 0% 0% 0% 0%

Peak How Factor (& 02 0% 0% 093 08 QS 0% 0SS 08 088 098
Hourly fliow rate (veh] 42 956 &0 135 1307 0 2 123 0 0 33 0
Pedestians

Lame Width (f)

Walking Speed (ft's)

Percent Blockage

Right turn flars (veh)

Median fype Mone Hone

Mzdian storags veh)

Upstream signal (fi)

p, plaioon unblocked

wC, conflicting wolume 1307 1018 2633 2618 956  2MT8 2677 1307
v, stage 1 conf vel

WG2, stage 2 conf vl

vCu, unblocked val 1307 1016 2833 2818 956 2eT3  2eTT 1307
{C, single () 41 41 71 6.5 6.2 IR 6.4 6.2
1, 2 elage (z)

{F (g) 22 22 i5 40 33 35 40 33
pll gueus free % a2 a0 0 0 100 0 0 100
4 capacily (wehih) 528 32 ] 18 3 ] 16 185

Volume Total 42 56 g0 135 1307 204 123 k1)

Yolume Left 42 1] 0 135 0 204 1] 1]

Volume Fight 0 1} g0 0 0 0 0 0

caH afd 1700 1700 g2 1700 0 16 16

Volume fo Capacity 008 05 004 020 O7FF Er &50 200

Cuswe Length S5th (1) [} 1] I 16 0 Err Emr 17

Conirol Delay [s) 124 (i11] 0o 1e 0o Err Er 9476

Lans LOs i i F F F
Aporoach Delay (s) 05 11 Err 476
Aperoach LOS F F
L
Awerage Delay Err

Intersection Capacity Utilization ok IGU Level of Service F
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

22. Ave 12 & Road 36 532m0
N R
Mswement EEL EBT EBR WBL WET WBR NEL MWBT NEBR SBL SBT &S8R
Lans Configurations % 4 [ LR N 4 % 4 l
Valume (vph) 64 1130 b i i 1619 0 175 114 0 179 13 126
Id=al Flow {vpkel) 1900 1800 1900 1900 1900 1900 1900 1800 1900 1200 1900 1900
Total Lost time (g) a0 a0 a0 il in S1Li] a0 il il 30
Lane Lil. Facior 100 1.00 1000 100 085 100 085 1.00 100  1.00
Fri 100 100 0#5 100 100 100 100 100 100 0485
Fi1 Protecied 08 100 100 085 100 085 100 ns8s 100 1.00
Eatd. Flow (grof) 1770 1883 1583 1770 3539 1770 3538 1770 1863 1583
Fit Permitied 08 100 100 085 100 085 100 ns8s 100 1.00
Eatd. Flow (pesm) 1770 1883 1583 1770 3538 1770 3538 1770 1863 1583
Peak-how factor, PFHF 0% 0% 022 0% 082 08 082 0% 082 082 082 092
Adi. Flows (vph] 9 128 1100 g8 17el 0 150 1M i 185 14 137
RTOR Reeduction {vokh) 0 0 3 0 0 0 0 0 0 0 0 93
Lane Groug Flow (vph) 8 128 &7 g 17sd 0 150 1M 0 185 14 44
Tum Type Prot Perm Prot Prot Prot Perm
Protecied Phazes T 4 3 8 5 2 1 B
Permitied Phazes 2 o
Aciuated Green, G (=) 31 40% 4089 07 385 410 81 40 81 81
Effective Green, g (g) 41 4% 418 17 385 50 91 50 9.1 a1
Aciuated g'C Riafio 0Ds 080 080 002 057 007 013 007 043 013
Clearance Time [g) 41 41 40 40 4.0 410 41 40 40 40
Vehicle Extension (g} 30 30 3.0 30 3.0 30 30 3.0 30 a0
Lang Gro Cap (vph) 1 1M 952 43 2008 a7 45 127 243 207
wiz Ratiz Prot cl0s clBe 002 050 011 cOpd cl 11 0.01
Y& Ratis Perm 0104 0.03
wicc Ratiz 0B 110 007 019 088 i50 027 154 006 0
Umiform Deday, di 25 135 LT S s S N 24 3 24 65 I
Progreszion Factor i00 100 100 100 100 100 100 1.00 100 1.00
Imcremenital Delay, d2 L LT, il Z 47 285 0.3 2764 01 05
Delay (=) 831 71 584 34 177 3 278 3087 2B ME
Level of Zerioe F E A 0 B F C F c c
Approach Delay (g) 673 178 18748 188.0
Apporoach LOS E i F F
Intersecfion Summary
HCM Awerage Contral Delay B5.1 HCM Level of Service E
HCM Volume to Capacity ratio 0496
Actuated Cycle Length (z) Ba.7 Sum of lost time (g) 9.0

Iniersection Capacity Utilization 894% IGU Lewel of Service E
Anzlysis Petiod (min) 15
¢ Crifical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

25 Ave 12 & Road 37 5320
R R

Mewement EEL EBT EBR WBL WET WWBR NEL MWBT NER SBL SBT E8R

Lane Configurations N i N T i i

Valume fvehih] 7 1 0 3 1/F3 0 0 T 0 0 M 0

Sign Confro Free Free Ston Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0% 0% 092 0% 082 08 082 0% 092 082 082 092

Hourly flow rate (vph) 18 1382 0 3 1927 0 0 8 0 0 r 0

Pedestians

Lane Width (f)

Walking Speed (ft's)

Percent Blockage

Right turn flars {veh)

Median fype Mong Mong

Median storags veh)

Ugstream signal (fi)

pX, plaioon unblocked

v, conflicting volume 1827 1382 3 332 1382 3356 3362 18T

w1, stage 1 conf ol

wCi2, stage £ conf vol

vCu, wklocked val 1927 1332 3371 3352 1382 1356 3382 18X7

tG, single (g) &l 41 (A 6.5 6.2 i1 6.9 6.2

1%, 2 slage is)

tF (g} 22 22 5 4.0 i3 35 110 33

pl queus free 5 a4 99 0 0 100 0 0 100

M capacily (wehh) 308 ] 0 7 178 0 T a3

Direclion, Lane £ EB1 EB2 WB1 WB2 MNB1 SB1{

Volume Total 18 1382 3 19y 8 e

Valume Left 18 0 3 0 0 0

Volume Fight 0 0 0 0 0 0

cSH 306 1700 4% 1700 7 T

Volume fo Capacity 0Ds 081 0 113 103 500

Qusue Length 95th (ft) ] 0 q 0 43 Er

Coniro Delay (=) 175 00 123 0O 9728 Err

Lang LOE c B F F

Approach Delay (s) 02 0.0 9726 Err

Aperoach LOS F F

Intersection Summary

Average Delay 11.2

Intersection Capacity Utilization 103.3% ICU Lewed of Service G

Anzlysis Petiod (min) 15
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HCM Unsignalized Intersection Capacity Analysis
29: Ave 12 & Road 38 SI320M0

- N TN

Lane Configurations 4 if % 4 % ir
Volume {wehih) T 5 B4 1292 4D 595
Sign Control Free Free  Stop

Grades 0% % 0%

Peak Hour Factor 028 099 0% 0% 08 089
Hourly flow rate (vph) T 0 853 135 405 601
Pedestrians

Lane Width [f)

Walkimg Speed (ftiz]

Percent Blockage

Right turn flare [veh)

Median type Maone Mone

Median storage veh)

Ugstream signal (fi)

p, platoon unblocked

wC, conflicting volurns 1147 3788 TTh
wC1,| stage 1 confvol

vC2, stage 2 comf vl

wCu, unblocked vol 1147 3rge TTh
tC, single (g) 41 [ 82
1, 2 elage (z)

tF i) 22 35 313
pl queus free % 0 0 0
cM cagacity (vehh) 803 0 396

Wolume Tofal i 0 853 1W5 406 01

Yolume Left ] 0 853 0 405 0

Volume Right ] 30 ] 0 0 601

csH 1700 1700 @08 1700 0 396

Volume fo Capacity 048 022 140 077 Er 152

Queus Length 95th (ft) 0 0 %48 i Err 813

Confrol Delay () 0.0 00 2007 0.0 Er 2704

Lang LOS F F F

Approach Delay (z) 0.0 B29 =

Approach LOS F

Inersection Se0ti@ny
Average Delay =

Interseciion Capacity Ltilization 119.5% ICU Level of Service H
Analyes Period (min) 15
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HCM Unsignalized Intersection Capacity Anszlysis _

1- Ave 12 & Kensington SO0
N r -~ 1~

Movemeni EEL  EET EER  WBL WET WBR MNEL NMBT HWBR SBL SET S8R

Lare Configurations L] i L] i F e F

Valame (veh'h 15 1210 0 10 1435 i) 0 10 0 0 20 0

Sigy Coniol Free Free St Step

Grzde ' 0% fo [

Peak How Facio 0%8 098 0sa nsa 0.58 N8 058 058 193 nsa 0.98 0.88

Hiourly flow rate {vph) 15 12% 0 10 1464 i) 0 10 0 0 20 0

Pedestriars

Lare Width (ff)
Wakng Soeed (f2)

Perent Blockage

Figat turn flars (vzh)

Median type Mone Migre

Madian storage v2h)

Ugstream signal if)

p¥, platoon unblocked

WG, confiicting volime 1484 1236 20 2T 1238 Z7e5 Zi0 1d4ed
vl stage 1 conlwol

wCi2, stage 2 conl vol

wCu, umblccked vol 1454 1235 27e0  2TH) 1235 2755 2750 1464
tC, single 1) 41 41 71 65 6.2 71 £5 62
tC, 2 slane (5)

tF (z) 2z 22 5 1] 40 33 35 40 33
pl queus e % a7 98 g 45 100 100 1] 100
cMcapacy (vehh) A&t Sad 0 L] 215 7 18 187
Direction, Lane & EB1 EB2 WB1 WB2 NB1 &BA1

Volume Toial 15 125 10 1484 10 20

Volame Left 15 0 10 0 0 ]

Violame Rigiht o 0 0 0 0 i)

cSH 461 1700 Sed 1700 19 19

Violume to Capacty o 03 0.02 0.36 04 1.06

Quewz Leagth 93h (ft) 3 0 1 0 i 2

Conircd Delay (=) 131 00 15 D0 3329 5ME

Larg LOZ B B F F

Approach Delay ) 0z 0.1 3329 5ME

Appnoach 05 F F

Iniersecion Summary

Average Celay 5.2

Iniersecion Capecity Utlizafion 85, ICU Level of Service E

m Ir'.:‘-1-2 I

Analysis Period (min)
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APPENDIX 8-4: DERIVATION OF BYPASS TRIPS
Bypass -- Trip Assignment

vaol

cap | 2000 time

dist | 20 50 spd b

Formulas
vel I /-—-\\ a
=ap 4500 time ¥
dist | 40 E sl oap | 50 me B=3 :
ﬁ 2 C dist 15 &0 spd b .
B E eeee—— _| New Travel Time = use BPR Formula:

\_—J/ T, =T*(1+0.15. (P%j)

&0 spd

Te = current travel time

T% = free-flow tavel time
Link C = Avenue 12 with 4 lanes (2 lanes per direction) for capacity of 1600

vph @ 30 mph speed Ve = current volume
Ce = link capacity
1. Answer these Questions on the network:
L
[
n
k
Cla b C d
4.1. What are link capacities? 1600 2000
4.2. What are distances? 3 4
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4.3. What are link speeds? 30 60
5.What are link travel times? 0.1000 | 0.0667
R
(0]
u
t
e
: c d
6.What are route travel times? 0.10 0.07
2
4 4
. . . . 0 8
2. Assign 2400 trips to the network in 20% increments 0 192 288 0
L
[
n
K
3. Answer these Questions on the network: | a b c d
4
. . 8
1.What are assigned link volumes? 192 288 0
2.What are assigned link volumes as percent of
link capacities? 12% 14%
3.What are recalculated link travel times? 0.1000 | 0.0667
R
0
u
t
e
: c d
4.What are route travel times? 0.10 0.07
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2. Assign 2400 trips to the network in 20% increments

3. Answer these Questions on the network:

1.What are assigned link volumes?

2.What are assigned link volumes as percent of
link capacities?

3.What are recalculated link travel times?

4 What are route travel times?

2. Assign 2400 trips to the network in 20% increments

3. Answer these Questions on the network:

1.What are assigned link volumes?

2.What are assigned link volumes as percent of
link capacities?

3.What are recalculated link travel times?

4 What are route travel times?

2. Assign 2400 trips to the network in 20% increments

3. Answer these Questions on the network:
1.What are assigned link volumes?
2.What are assigned link volumes as percent of

192

2400 192 288
Link: c d
384 576
24% 29%
0.1000 | 0.0667
Route: c d
0.10 0.07
2400 192 288
Link: (o} d
576 864
36% 43%
0.1003 | 0.0670
Route: (o} d
0.10 0.07
2400 192 288
Link: (o} d
768 1152
48% 58%

480 2

960

480 3

1440

480 4
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link capacities?

3.What are recalculated link travel times?

4 What are route travel times?

2. Assign 2400 trips to the network in 20% increments

3. Answer these Questions on the network:

1.What are assigned link volumes?

2.What are assigned link volumes as percent of
link capacities?

3.What are recalculated link travel times?

4.What are route travel times?

193

0.1008 | 0.0678
Route: (o} d
0.10 0.07
2400 193 287
Link: (o} d
961 1439
60% 72%
0.1020 | 0.0693
Route: (o} d
0.10 0.07

480 5

2400





